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ABSTRACT:  This Supplemental EIS/EIR describes and summarizes the environmental and transportation impacts, along with 
measures to improve, avoid, minimize or mitigate impacts for the Central Subway Project Alternatives, that would be Phase 2 of 
the Third Street Light Rail (T-Third Line) connecting Visitation Valley, Bayview/Hunters Point and Mission Bay with the 
downtown retail district and Chinatown in San Francisco, California.  The term ‘supplemental’ is used for this environmental 
document because it tiers off of a previous EIS/EIR for the two-phase Third Street Light Rail Project that was evaluated under 
the National Environmental Policy Act (NEPA) and the California Environmental Quality Act (CEQA) (Case No. 96.281E) in 
1998.  The Phase 1 Initial Operating Segment (IOS), now the T-Third Line, opened for operation in April of 2007.  The San 
Francisco Municipal Transportation agency (MTA) is the Project Sponsor. 

This document for the Phase 2 Central Subway updates information in the 1998 EIS/EIR for the Study Area and focuses on 
changes to the Project that have occurred since the certification of the Final EIS/EIR.  These changes include: a new double-track 
segment along Fourth and Stockton Streets between Brannan and Market Streets as an alternative to use of Third, Harrison, 
Kearny, and Geary Streets; extension of the planning horizon year from 2015 to 2030; the addition of above ground ventilation 
shafts for tunnel segments and stations; the use of off-street access to stations; a deep tunnel under Market Street; and the 
potential extension of a construction tunnel to the north end of the Project near Washington Square under Columbus Avenue for 
removing the tunnel boring machine.  Three alternatives are evaluated in this SEIS/SEIR for the Central Subway Project: 

 Alternative 1 - No Project/Transportation Systems Management, developed in conformance with NEPA and CEQA 
guidelines to represent a baseline for comparison with build alternatives.  This alternative includes the T-Third Line and 
associated bus changes for the Phase 1 Third Street Light Rail Project. 

 Alternative 2  -  Enhanced EIS/EIR Alignment, as analyzed in the 1998 FEIS/FEIR, that would use King, Third, Harrison, 
Kearny, and Geary Streets as well as Fourth and Stockton Streets, with a shallow tunnel crossing of Market Street and four 
subway stations at Moscone, Market Street, Union Square and Chinatown, and a surface platform at Third and King Streets.  
The enhancements to this original alternative include: above-ground ventilation shafts to meet fire code, off-sidewalk station 
entries to minimize pedestrian congestion on busy downtown sidewalks, and the provision of a closed-barrier fare system. 

 Alternative 3 – The Fourth/Stockton Alignment was developed during preliminary engineering and community outreach to 
avoid or minimize potential impacts identified in the 1998 FEIS/FEIR for the Central Subway phase of the Third Street 
Light Rail Project.  This alternative would operate exclusively on Fourth and Stockton Streets, avoiding impacts along 
Third, Harrison, Kearny, and Geary Streets, and would include a deep (rather than shallow) tunnel under Market Street to 
minimize conflicts with a major sewer line.  Two design options are included in this alternative; Option A with a double-
track portal on Fourth Street between Townsend and Brannan Streets and three subway stations at Moscone, Union 
Square/Market Street, and Chinatown (the entrance between Sacramento and Clay Streets on the east side of Stockton 
Street, adjacent to Hang Ah Alley and Willie “Woo Woo” Wong park/playground), and Option B with a double-track portal 
on Fourth Street between Bryant and Harrison Streets to reduce the length of the tunnel, and a surface platform on Fourth 
Street at Brannan Street to serve local residents, and subway stations at Moscone, Union Square/Market Street and 
Chinatown.  The primary entrance to the Union Square station for Option B would be on the Geary Street side of the plaza 
rather than the Stockton Street side; and vent shafts, but would be in the Ellis/O’Farrell garage rather than the plaza, 
minimizing impacts to the plaza park.  The Chinatown Station entrance for Option B would be located on the west side of 
Stockton Street between at the corner of Clay and Washington Streets, and would not affect Willie “Woo Woo” Wong 
Playground.  Alternative 3 also includes a construction tunnel extension to Columbus Avenue near Washington Square Park 
for purposes of extraction of the tunnel boring machine. 

Impacts discussed in this SEIS/SEIR include: displacement of businesses and residences; removal of on-street parking at stations 
and along the surface portion of the alignments; removal of parking in three garages for vent shafts; use of a small portion of 
Union Square plaza for a station entry; degraded traffic service levels at intersections along Third and Fourth Streets where the 
surface alignments would be located; potential affects to historic architectural properties and historic districts adjacent to the 
tunnel portals and station entries; impacts to archaeological resources; and construction related impacts (localized noise, 
vibration, traffic, visual affects) for an estimated five to six year construction period.  As required for CEQA, mitigation 
measures are described for all impacts determined to be significant to reduce them to less-than-significant.  Unavoidable impacts 
are described for:  traffic at Third and King, Fourth and King, Fourth and Harrison, and Sixth and Brannan Streets; displacement 
of affordable housing units; and for prehistoric archaeological resources during construction and potential impacts to potentially 
eligible historic architectural buildings and Districts in the Chinatown and Union Square station areas Historic District.  Impacts 
to Section 4(f) properties meet the criteria for a “de minimis” finding. 

For additional information concerning this document, contact: 

Mr. Ray Sukys, Office of Program Management  Ms. Joan A. Kugler 
U.S. Department of Transportation   Planning Department 
Federal Transit Administration, Region IX  City and County of San Francisco 
201 Mission Street, Suite 1650   1650 Mission Street, Suite 400 
San Francisco, 94105    San Francisco, CA 94103 
(415) 744-3133     (415) 575-6925 
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PREFACE 
 
This Final Supplemental Environmental Impact Statement/Supplemental Environmental Impact Report 

(SEIS/SEIR) is presented in two volumes:  Volume I is the SEIS/SEIR with text changes resulting from 

responses to comments on the Draft SEIS/SEIR, and from the Public Hearing, and also includes Staff 

Initiated Changes between the Draft and Final SEIS/SEIR.  Volume II includes copies of all comment 

letters on the Draft SEIS/SEIR, copies of comment forms from the Public Hearings, and the transcript 

from the Public Hearing.  Each comment letter and form is followed by responses to comments.  The 

staff-initiated text changes follow by Chapter of the SEIS/SEIR.  Text additions are noted by an underline 

and text deletions are noted by a strikethrough.  The two volumes constitute the Final SEIS/SEIR. 

The SEIS/SEIR is prepared pursuant to the requirements of both the National Environmental Policy Act 

(NEPA) and the California Environmental Quality Act (CEQA).  There are a number of differences 

between the guidelines for CEQA and NEPA that affect reporting in this document.  CEQA provides an 

Initial Study Checklist (Appendix G of the State CEQA guidelines) that describes thresholds for 

determining significance for environmental topics.  These thresholds along with other City requirements 

were used throughout the analysis and the levels are shown in Chapter 7.0, Table 7-1, CEQA Significance 

Criteria.  CEQA requires identification of and mitigation for significant adverse impacts in an EIR, while 

under NEPA, measures to avoid, minimize or mitigate affects are considered for all of the adverse 

impacts of a project, regardless of significance.  The affected environment or existing conditions are 

described in Chapter 4.0, while in Chapter 5.0 of this combined NEPA/CEQA document, operational and 

cumulative impacts are described for each of the alternatives regardless of whether they would be 

considered significant under CEQA and mitigation measures are described wherever practicable to reduce 

identified adverse impacts.  Construction methods and construction-related impacts and mitigation 

measures are described in Chapter 6.0.  Specific discussion of the level of impact significance before and 

after mitigation and or improvement measures, as well as a summary of unavoidable significant impacts, 

growth-inducing impacts, and cumulative impacts in accordance with CEQA is provided in Chapter 7.0.  

Another important difference between CEQA and NEPA is that CEQA only considers impacts to the 

physical environment, while NEPA includes impacts to the human environment, such as socioeconomic 

impacts and environmental justice.  These NEPA topics are included in Chapters 4.0, 5.0 and 6.0, while 

the topics that relate only to CEQA are addressed in Chapter 7.0. 

For Department of Transportation projects, as is the case for the Central Subway because it would need 

the approval of the Federal Transit Administration (FTA) to qualify for federal New Starts funding, the 

SEIS must also address the financial feasibility of the project, including a revenue analysis, a cost 
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analysis, and a cash flow analysis.  This information is included in a separate Chapter 8.0 of this 

SEIS/SEIR.  Environmental documents for New Starts transportation projects must also evaluate, or 

compare, all alternatives for mobility, environmental benefits, operating efficiencies, cost effectiveness, 

transit supportive land use, and local financial commitment (Chapter 9.0). 

Federal regulations require that transportation projects must address potential impacts to public parks and 

recreation areas and significant historic resources or wildlife/waterfowl refuges as part of a Section 4(f) 

analysis in the EIS.  Because of potential impacts to Union Square, Willie “Woo Woo” Wong 

playground, Washington Square park and historic resources in Chinatown, a Section 4(f) Report is 

included as Chapter 10.0.  Concurrence with a “de minimis” finding for impacts to Union Square Park by 

the Recreation and Parks Commission is attached as Appendix J.  This satisfies the Section 4(f) 

requirement for the Project. 

Technical studies, which were prepared as part of the environmental analysis for the Central Subway 

Project, are available for review by appointment  at the San Francisco Planning Department, 1650 

Mission Street, Suite 400, San Francisco, California. 
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S.0 EXECUTIVE SUMMARY 

S.1 INTRODUCTION 

The San Francisco Municipal Transportation Agency (MTA) is proposing the Central Subway Project 

(Project), as the second phase of the Third Street Light Rail Project that was evaluated under the National 

Environmental Policy Act (NEPA) and the California Environmental Quality Act (CEQA) in the Third 

Street Light Rail Project Final Environmental Impact Study and Final Environmental Impact Report 

(FEIS/FEIR) (Case No. 96.281E) in 1998.  The Federal Transit Administration (FTA) issued a Record of 

Decision (ROD) for the Third Street Light Rail Project and the San Francisco Public Transportation 

Commission (PTC) approved the Project in 1999.  The PTC was the predecessor policy board to the San 

Francisco Municipal Transportation Agency (MTA), which now oversees the San Francisco Municipal 

Railway (Muni) and the Department of Parking and Traffic (DPT).  The Phase 1 Initial Operating 

Segment (IOS) opened for service in spring of 2007.1  The IOS is now referred to as the T-Third Line.  

This Supplemental Environmental Impact Statement/Supplemental Environmental Impact Report 

(SEIS/SEIR) updates information in the Central Subway Project Study Area and focuses on changes to 

the Central Subway portion of the Third Street Light Rail Project that have occurred since the certification 

of the 1998 FEIS/FEIR.  Proposed changes to the Central Subway portion of the Light Rail Project 

include: a new segment along Fourth and Stockton Streets between Brannan and Geary Streets as an 

alternative to use of Third, Harrison, Kearny, and Geary Streets; extension of the planning horizon year 

from 2015 to 2030; the addition of above ground ventilation shafts for tunnel segments and stations; the 

use of off-street access to stations; a deep tunnel under Market Street; and the potential extension of a 

construction tunnel under Stockton Street and Columbus Avenue to the north end of the Project near 

Washington Square for removing the Tunnel Boring Machine (TBM). 

This SEIS/SEIR evaluates three alternatives for the Central Subway Project: a No Project/Transportation 

Systems Management (TSM) Alternative; an Enhanced EIS/EIR Alternative with an alignment along both 

Third and Fourth Streets south of Market Street and a shallow tunnel under Market Street, as in the 

original 1998 FEIS/FEIR; and a Fourth/Stockton Street Alternative with a deep tunnel under Market 

Street and two design options. 

                                                 
1  The 1998 FEIS/FEIR used Initial Operation Segment to define the Phase 1 portion of the Third Street Light Rail Project.  This Phase of the 

project initiated passenger service in April 2007 and is now referred to as the T-Third Line.  This Supplemental SEIS/SEIR uses T-Third Line 
with reference to the Phase 1 segment, where appropriate. 
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S.2  PROJECT PURPOSE AND NEED 

S.2.1   PURPOSE OF PROPOSED ACTION 

As the Project Sponsor, MTA’s objective for the proposed Project is to complete the second phase of the 

Third Street Light Rail Project by providing Muni transit service improvements from the present terminus 

of the T-Third Line at Fourth and King Streets through South of Market, Downtown and Chinatown in 

the Central Subway Corridor.  MTA is seeking federal funding assistance to construct the proposed 

Central Subway Project.  Phase 1 of the Third Street Light Rail Project was originally included in the 

Metropolitan Transportation Commission Regional Transportation Plan (RTP) as a locally-funded 

Project.  The Phase 1 T-Third line was supported primarily by Proposition B local sales tax revenues; 

over $300 million in 1997 dollars.  In 2001, the Phase 2 Central Subway was incorporated into the RTP as 

a Project eligible for federal funds.  The funding plan included a combination of local, regional and 

federal funds for implementation of the two Project phases and noted that an updated cost estimate would 

be provided for the Central Subway following selection of the Locally Preferred Alternative (LPA) by the 

Municipal Transportation Agency (MTA). 

The Federal Transit Administration (FTA) action is to determine if the preferred alternative for the 

Central Subway Project meets their transit investment objectives and whether to recommend federal 

funding for the Project as part of the New Starts Program. 

The FTA makes major transit funding decisions through a process designed to aid in the selection of 

transit solutions for the region.  Through this process, FTA identifies transit investments that: 

• Achieve transit service and mobility goals, while minimizing social, economic, and environmental 

impacts;  

• Increase transit use and reduce travel time at a reasonable cost; 

• Link public transportation investments with land use planning and community revitalization; 

• Have strong public and political support and compatibility with local, regional, and state planning 

initiatives; and 

• Enhance and preserve the environment, particularly in terms of reduced air and noise pollution and 

congestion relief. 
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S.2.2   NEED FOR TRANSPORTATION IMPROVEMENTS IN THE CORRIDOR 

The Central Subway Project would help to address mobility and transit deficiencies by improving 

connections to communities in the northeastern and southeastern parts of the City and improving 

reliability of transit services.  Transit deficiencies include those that exist at present and those that are 

anticipated to exist during the 20-year plus planning horizon (2030).  The Central Subway Project is also 

intended to serve as a key infrastructure improvement to help ease congestion in the Study Area; improve 

transit service to the large transit-dependent population that resides along the Corridor; accommodate the 

increasing number of residents in the South of Market area; and serve mobility needs for the new jobs that 

are expected to be created in the Study Area. 

For the Central Subway Project, transit accessibility along the Corridor is particularly critical as the 

population has a higher degree of transit dependency (72 percent of households along the Central Subway 

Corridor are without a vehicle compared to 29 percent citywide) and higher unemployment rates than 

other parts of the City (9 percent unemployed in the Central Subway Corridor versus 4.6 percent citywide 

unemployment). 

S.2.3   PROJECT GOALS AND OBJECTIVES 

The seven principal goals that Muni identified for the phased Third Street Light Rail Project to guide the 

evaluation of alternatives are still applicable to the Phase 2 Central Subway Project.  They are: 

1. Travel and Mobility Goal  Improve Muni service reliability in the Central subway Corridor, as part of 

the Third Street Light Rail Corridor, thereby enhancing the mobility of Corridor residents, business 

people and visitors. 

2. Equity Goal  Bring transit service in the Corridor to the level and quality of service available in other 

sections of the City and improve the inadequate connections with other transit lines serving the 

region. 

3. Economic Revitalization/Development Goal  Design transportation improvements that support 

economic revitalization and development initiatives within the Corridor. 

4. Transit-supportive Land Use Goal  Ensure compatibility with City land use plans and policies and 

transportation improvements so that transit ridership can be maximized and the number of auto trips 

reduced. 

5. Environmental Goal  Provide transit improvements that enhance and preserve the social and physical 

environment and minimize potential negative impacts during construction and operation of the line. 

6. Financial Goal  Implement transit improvements that provide for the efficient use of limited financial 

resources. 
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7. Community Acceptance and Political Support Goal  Provide a transportation system that reflects the 

needs and desires of Corridor residents and business people and is compatible with the City’s 

planning initiatives. 

Objectives include: increasing transit ridership; improving service reliability; reducing 2030 travel time; 

improving transit operating speed in downtown and South of Market; enhancing the opportunity to 

expand Muni’s Light Rail System; improving access to downtown employment opportunities; improving 

access to Chinatown; maintaining auto and truck access in the commercial core; maintaining adequate 

transit and vehicular circulation in the commercial core; providing opportunities for revitalization in the 

commercial core; enhancing urban design in the commercial core; supporting the coordination of land use 

and transportation planning; serving major activity centers in the Corridor; minimizing permanent 

displacement of homes and businesses; minimizing impacts on parklands/cultural resources; minimizing 

air quality impacts; minimizing adverse construction impacts; providing beneficial environmental impact 

to the community; developing a viable financial plan to cover total capital costs for the alternatives; 

developing a viable financial plan to cover total annual operating and maintenance costs; maximizing 

transit operating efficiency while accommodating 2030 travel demand; gaining community support for the 

preferred investment strategy; gaining City Commission and elected officials support for the preferred 

investment strategy; and gaining support from appropriate regional, state and federal agencies. 

S.3  ALTERNATIVES 

This document analyzes three alternatives for the Central Subway.  The alternatives are summarized in 

Table S-1 and Figure S-1 and described in further detail below. 

Alternative 1 - No Project/TSM was developed in conformance with California Environmental Quality 

Act (CEQA) Guidelines and National Environmental Policy Act (NEPA) requirements.  The T-Third Line 

(Phase 1 of the Third Street Light Rail Project) and associated bus changes implemented in April 2007 are 

included in this alternative as are the funded projects programmed in the Regional Transportation Plan 

and the Muni Short Range Transit Plan.  This alternative would not fully accommodate 2030 projected 

travel demand. 

Since implementation of the T-Third line, the Project Purpose and Need have not changed.  Bus service is 

already provided at three minute frequencies or better for much of the Central Subway Corridor and the 

streets, particularly Stockton Street, are operating at capacity.  As a result, additional bus service would 

not be a viable TSM alternative.  Introduction of a Bus Rapid Transit facility as a TSM Alternative would 
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TABLE S-1 

SUMMARY OF CENTRAL SUBWAY ALTERNATIVES 

 
 
 

Characteristic 

 
 

Alternative 1 -
No Project/TSM 

Alternative 2 - 
EIS/EIR 

Enhanced 
Alignment 

Alternative 3A - 
Fourth/Stockton 

Alignment 
Option A 

Alternative 3B - 
Fourth/Stockton 

Alignment 
Option B  

Length in Miles N/A 1.75 miles 1.7 miles 1.7 miles 
Number of Stations N/A 4 subway + 1 

surface 
3 subway 3 subway + 1 

surface 
Platform Configuration N/A Two level 

stacked at 
Moscone and 
Union Square; 

Single level side 
at Market Street 
and Chinatown 

Single level 
Center Platforms 

Single Level 
Center Platforms 

2030 Weekday Ridership T-Third 
Line 

60,030 24,600 89,790 76,300 88,840 77,600 99,230 76,600 

Central Subway Net New Transit 
Riders 

-- 21,000 19,000 18,400 

Transit Travel Time in Minutes 
(Fourth/King to Chinatown 
Station in 2030) 

17.0 7.0 4.6 6.3 

Construction Duration N/A 6 years 6 years 5.5 years 
Subway Construction Methods N/A Portal to 

Moscone Station 
– SXM. 
Moscone to 
Union Square – 
SXM, Cut-and-
Cover. 
Union Square to 
north of 
Chinatown -  
SEM.  

Portal to Brannan 
Street – Cut-and- 
Cover 
Brannan Street to 
Chinatown – 
TBM. 
North of 
Chinatown – 
SEM or TBM. 
North Beach – 
TBM. 

Portal to Union 
Square/Market 
Street – TBM. 
Union 
Square/Market 
Street to 
Chinatown – 
TBM and SEM. 
North of 
Chinatown – 
SEM or TBM. 
North Beach – 
TBM. 

Note:   SXM – Special Excavation Method; SEM – Sequential Excavation Method; TBM – Tunnel Boring Machine 
 N/A = Not Applicable  
 Ridership is defined as the number of passenger boardings. 
Source:  PB/Wong 2007 

 

not meet the Project goals and objectives as it would increase rather than reduce congestion on surface 

streets.  Therefore, the No Project and TSM Alternative are combined for this SEIS/SEIR. 
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The No Project/TSM Alternative has a projected weekday ridership of 60,030 24,600 passengers for 2030 

on the T-Third Line.  The transit travel time between Fourth and King Streets and Chinatown would be 

17.0 minutes in 2030. 
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FIGURE S-1 

CENTRAL SUBWAY BUILD ALTERNATIVES  

 

 
 
Source: PB/Wong 
Not to scale 
 

ALTERNATIVE 2: Enhanced EIS/EIR Alignment

ALTERNATIVE 3 (Option A LPA): Fourth/Stockton Alignment

ALTERNATIVE 3 (Option B Modified LPA): Fourth/Stockton Alignment
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Alternative 2 – Enhanced EIS/EIR Alignment, as analyzed in the 1998 FEIS/FEIR, uses Third, Fourth, 

Harrison, Kearny, Geary, and Stockton Streets.  It crosses Market Street in a shallow subway and includes 

a surface platform on Third Street at King Street and four subway stations (Moscone, Market, Union 

Square and Chinatown).  Enhancements to the original FEIS/FEIR alternative include above-ground 

emergency ventilation shafts, off-sidewalk station entries where feasible, and the provision of a closed 

barrier fare system. 

In the Enhanced EIS/EIR Alignment, the 1.75 mile light rail service would operate between Fourth and 

King Streets and Stockton and Jackson Streets.  North of King Street, the rail would travel in a surface 

configuration northbound on Third Street and southbound on Fourth Street, transitioning to subway 

operation at two-single track portals located between Brannan and Bryant Streets.  The service would 

operate independent of the existing Muni Metro Market Street subway. 

This alternative follows the 1998 FEIS/FEIR Alignment, but also incorporates design changes to meet 

current fire codes, new Muni fare collection policy, and pedestrian access and circulation issues.   Above-

ground emergency ventilation shafts would be located off-street rather that provided through an in-street 

ventilation system as originally planned.  Most station entries have been moved off crowded sidewalks to 

private or public property and combined wherever possible with vent shafts.  For the Enhanced EIS/EIR 

Alignment, one-car trains would operate as an independent line from the southern terminus in Visitacion 

Valley, via the existing T-Third alignment to Fourth and King Streets, and then via the Central Subway to 

the northern terminus in Chinatown.  Stations would be two level stacked platforms at Moscone and 

Union Square and single level side platforms at Market Street and Chinatown.  Platform lengths would be 

approximately 250 feet at all subway stations.   

To make efficient use of the Central Subway, bus operations in the Corridor would be restructured.  The 

Enhanced EIS/EIR Alignment bus system would be similar to the No Project/TSM Alternative including 

the extension of the 45-Union/Stockton trolley bus line from the Caltrain Terminal through Mission Bay 

and Potrero Hill to a new terminus at Third and 20th Streets and the rerouting of the 22-Fillmore trolley 

bus line along 16th, Third, and Mission Rock Streets to a terminus in Mission Bay.  In both bus plans the 

9X San Bruno Express and 30-Stockton lines would have five and nine-minute peak period frequencies 

respectively, which are the current peak headways for those lines.  Changes from the No Project/TSM 

Alternative associated with the Enhanced EIS/EIR bus plan include the elimination of the 30-Stockton 

short line between Van Ness Avenue and North Point Street and the Caltrain Terminal at Fourth and 

Townsend Streets, and minor frequency adjustments. 
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The Enhanced EIS/EIR Alignment has a projected weekday ridership of 89,790 76,300 passengers for the 

year 2030 on the T-Third Line.  The transit travel time between Fourth and King Streets and Chinatown 

would be 7.0 minutes in 2030 or a 10 minute savings over the No Project/TSM Alternative. 

Alternative 3 – Fourth/Stockton Alignment was developed as an alternative that would operate 

exclusively on Fourth and Stockton Streets with a deep tunnel (rather than shallow) crossing of Market 

Street.  The Fourth/Stockton Alignment would start as a double-track surface line at Fourth and King 

Streets and would proceed north along Fourth Street to a portal where it would transition from surface to 

subway operation.  For Option A, the portal would be located between Townsend and Brannan Streets 

and between Bryant and Harrison Streets for Option B.  It would continue north under Fourth and 

Stockton Streets as a double-track operation to a terminus in the vicinity of Stockton and Jackson Streets.  

The pedestrian connection to the Market Street Subway would be at the BART/Muni Metro Powell Street 

Station.   

The 30-Stockton and 45-Union/Stockton trolley bus lines would continue operation on the east side of 

Fourth Street, south of Bryant Street, to the bus terminal east of Fourth Street on Townsend Street.  

Existing bus stops would be retained on Fourth Street, just north of Bryant Street, but the island stop at 

Brannan Street would be moved from the north to the south side of the street.  No major overhead wire 

relocations would be necessary under this option. 

As in the case of the Enhanced EIS/EIR Alignment, above-ground emergency ventilation shafts are 

proposed to be located in off-street locations and, wherever feasible, station access is located off- 

sidewalk in property to be acquired by Muni.  Fare gates are provided at the mezzanine level for all 

stations.  The location and number of stations varies for the two design options. 

There is a construction variant for this alternative to extend the tunnel another 2,000 feet north of Jackson 

Street to facilitate construction and extraction of the Tunnel Boring Machine (TBM).  In this approach the 

tunnel would continue north on Stockton Street to a temporary shaft on Columbus Avenue near 

Washington Square Park where the TBM would be extracted and construction equipment and materials 

could be delivered. 

Alternative 3A 

This alternative was selected as the Locally Preferred Alternative (LPA) by the MTA Board at its meeting 

of June 7, 2005, but was replaced by Alternative 3B as the LPA by MTA Board action on February 19, 

2008.  It would extend 1.7 miles north from the T-Third line terminus at Fourth and King Streets via 

Fourth and Stockton Streets to the Central Subway terminus in Chinatown.  After stopping at the 
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existing T-Third line station platform on Fourth Street at King Street, LRVs would continue north on 

Fourth Street in a semi-exclusive double-track median to a portal between Townsend and Brannan 
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Streets.  This option would include three subway stations at Moscone, Union Square/Market Street, and 

Chinatown. 

The subway station platforms would be 200 250 feet in length (compared with 250 feet in similar to 

Alternative 2) and narrower in of varying widths and but would accommodate two three car trains using 

high-floor LRVs.  To accommodate access via Union Square and the Powell Station at Market Street, the 

Union Square/Market Street Station would have a much longer layout than the Moscone and Chinatown 

Stations.  Like Alternative 2, this alternative would accommodate fare gates and ticket vending machines 

(TVMs) and a closed barrier fare collection system.  All subway station platforms are on one level with a 

center platform and a mezzanine (concourse) level above the platform. 

Alternative 3A has a projected weekday ridership of 88,840 77,600 passengers for 2030 on the T-Third 

Line.  The transit travel time between Fourth and King Streets and Chinatown would be 4.6 minutes in 

2030 or a 12.4 minute savings over the No Project/TSM Alternative. 

Alternative 3B 

This alternative was selected as the LPA by the MTA Board on February 19, 2008, replacing 3A.  

Fourth/Stockton Alignment Option B would extend 1.7 miles north from the T-Third line terminus at 

Fourth and King Streets via Fourth and Stockton Streets to the Central Subway terminus in Chinatown.  

After stopping at the existing T-Third station platform on Fourth at King Streets, light rail would continue 

north on Fourth Street to a double-track portal between Bryant and Harrison Streets under I-80.  There 

would be one surface station on Fourth Street, north of Brannan Street, and three subway stations at 

Moscone, Union Square/Market Street, and Chinatown.  The subway platforms would be 200 feet in 

length (compared to 250 feet in Alternative 3A) and 26 feet in width and would accommodate two-car 

trains using high-floor LRVs. 

LRVs would operate between Fourth and King Streets to the portal under I-80 in a semi-exclusive double-

track right-of-way, separated from adjacent traffic by six-inch curbs.  Alternatively, LRVs would operate 

between Fourth and King Street to the portal under I-80 in mixed-flow, with trains and vehicles sharing 

the double-track right-of-way.  This latter approach would increase the availability of parking, address 

traffic circulation issues, and enhance the streetscape with median landscaping.  

Alternative 3B has a projected weekday ridership of 99,230 76,600 passengers for 2030 on the T-Third 

Line.  The transit travel time between Fourth and King Streets and Chinatown would be 6.3 minutes in 

2030 or a 10.7 minute savings over the No Project/TSM Alternative. 
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Construction Methods and Duration 

The Central Subway requires a number of underground structures, including guideway tunnels, stations, 

tail tracks, rail crossovers, and emergency cross-passages. These structures would be constructed in a  
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variety of geologic conditions, ranging from rock to soft ground, and would be located adjacent to 

existing structures and utilities that are sensitive to ground movements.  Available geologic information 

for the alternative Central Subway alignments indicates the tunnels would encounter highly variable 

conditions ranging from saturated sand, silt and clays to weathered and highly fractured sandstone and 

siltstone bedrock of the Franciscan Formation.  Mixed-face conditions (i.e., rock and soil in the 

excavation face) are expected where the tunnels transition into and out of the bedrock.  To deal with the 

different alignment and profile options and the varying geologic and groundwater conditions, several 

different tunnel construction methods are being considered, including excavation by Tunnel Boring 

Machine (TBM), cut-and-cover (C&C), and sequential excavation methods (SEM).  Another method 

referred to as the Special Excavation Method (SXM) was introduced in the 1998 FEIS/FEIR. 

The construction methods used in each of the Alternatives is summarized in Table S-1.  Because of the 

different construction methods, the construction time would vary by alternative.  Construction of 

Alternatives 2 and 3A would take approximately six years to complete and construction of Alternative 3B 

would be reduced to approximately 5.5 years. 

S.3.1  DEVELOPMENT AND SELECTION OF ALTERNATIVES 

The 1998 FEIS/FEIR proposed a Central Subway Downtown alignment with a shallow crossing of the 

BART/Muni Metro subway at Third Street with a pedestrian connection to the BART/Muni Montgomery 

Street Station.  At the time the alternative was conceived, a shallow excavation method was thought to be 

the most cost-effective construction approach.  It was concluded that there was sufficient room above the 

BART/Muni Subway at Third and Market Streets to accommodate a shallow crossing.  A shallow 

crossing at Fourth and Market Streets was not considered because of conflicts with the Powell Street 

Station structure.  Because of a concern about the impact of surface construction and the circuitous 

alignment required for a shallow alignment, the Central Subway design team recommended consideration 

of a deep (rather than a shallow) crossing of Market Street at Third Street that would go under the existing 

Muni Metro and BART subway tunnels using Tunnel Boring Machines (TBMs).2  

In addition, studies were performed to evaluate several alternative portal locations in the South of Market 

area.3  The findings from the station design, construction methodology, portal location, and other studies 

were discussed at seven public meetings and five Third Street Light Rail Community Advisory Group 

(CAG) meetings in 2004.  The portal options and Project construction methods were presented to the 

public in an August 2004 meeting.  The options included: (1) a single-portal on Third Street between 

                                                 
2  San Francisco Municipal Railway, “Recommended Tunnel Construction Methods Report,” March 16, 2004. 
3  San Francisco Municipal Railway, “Portal and Surface Station Locations Study,” December 23, 2004 
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Townsend and Brannan Streets, one block south of the original location, with a single portal remaining on 

Fourth Street between Brannan and Bryant Streets; and, (2) a double-track portal on Fourth Street 

between Townsend and Brannan Streets that used a two-track alignment via Third, Fourth, Harrison, 

Kearny, Geary Streets and Stockton Streets.  The public preference was for a double-portal on Fourth 

Street.  Members of the public also suggested a Fourth Street alignment, which was possible using a deep 

crossing at Fourth/Stockton and Market Streets.  

The “Special Alignment and Validation Studies,” finalized in June 2005, evaluated a Fourth/Stockton 

Alignment with a double track portal on Fourth Street between Townsend and Brannan Streets and a deep 

crossing below the BART/Muni Metro Market Street subway at Fourth Street.4  It maintained the 

Chinatown Station on Stockton Street in the vicinity of Clay and Washington Streets at Clay Street, 

combined the Union Square/Market Street Stations with northern entries in the vicinity of Union Square 

and southern entries using BART/Muni Metro Powell Street Station entrances; and relocated the Moscone 

Station to Fourth Street between Howard and Folsom Streets.  The Fourth/Stockton Alignment had 

improvements in transit and vehicular travel time and localized traffic circulation, particularly on Third 

Street.  This alignment, with using a Tunnel Boring Machine (TBM), also reduced surface-related 

construction impacts as compared to the shallow construction method proposed for the 1998 FEIS/FEIR 

alignment. 

The station locations and the northern boundary of the PhaasePhase 2, Central Subway were initially 

established as part of the Third Street Light Rail planning process and were analyzed in the 1998 

EIS/EIR.  Early in the Phase 2 planning process, studies were undertaken to evaluate options for moving 

many of the station entrances out of sidewalk locations to outside the public right-of-way.  As a result of 

these efforts, off-sidewalk subway station entrances were identified for the Enhanced EIS/EIR Alternative 

and incorporated into the Fourth/Stockton Alignment Option A. 

Based on results from these studies, the MTA approved the designation of the Fourth/Stockton Alignment 

as the Locally Preferred Alternative (LPA) on June 7, 2005.  This designation allowed the 

Fourth/Stockton Alignment, rather than the 1998 FEIS/FEIR Alignment, to be evaluated as the LPA in 

the FTA New Starts Program.  After the publication of the NOP in June 2005, a Fourth/Stockton 

Alignment Option B was developed based on public input, and design studies and to reduce the costs of 

the Project.  This option reduced the size of the stations and provided new station entrance options for 

Union Square/Market Street and a new station location and entrance options for Chinatown.  On February 

                                                 
4  San Francisco Municipal Railway, “Special Alignment and Validation Studies,” June 30, 2005. 
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19, 2008, subsequent to publication of the Draft SEIS/SEIR, the MTA Board voted to replace Alternative 

3A with Alternative 3B as the LPA. 
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S.3.4   OPERATING STATISTICS FOR THE CENTRAL SUBWAY, NO PROJECT/TSM 
ALTERNATIVES 

Table S-2 shows the comparative operating statistics for the existing transit service, the future 2030 transit 

service under the No Project/TSM Alternative and the three Build Alternatives. The Light Rail and bus 

operating plans would be the same for all Build Alternatives.  All Alternatives would require four 

additional LRVs (three peak LRVs and one spare) beyond the requirements for the No Project/TSM 

Alternative.  Muni’s total LRV fleet size, including spares, would be 175 LRVs though the peak demand 

would vary from 127-130 139-142 LRVs by alternative.  The diesel bus fleet would remain the same as 

increase by 23 buses from the existing condition in 2030 for all alternatives, but and No Project/TSM 

fleets, with the same peak demand would not change.  The trolley bus fleet would remain the same 

increase by five buses in 2030, but peak demand would be reduced by six trolleys over existing 

conditions and by eleven trolleys over No Project/TSM with the Project. 

TABLE S-2 

ANNUAL OPERATING STATISTICS 

 
 
 
 

Alternative 

 
 

Peak 
Headways 
9-X Line2 

 
Diesel/Trolley 
Peak Demand 

(Systemwide Fleet 
size) 1 

 
Total Annual 
Diesel/Trolley 

Bus Hours 
(Systemwide) 1 

 
 

Peak 
Headways 
T-Third2 

 
LRV Fleet Peak 

Demand3 
(Systemwide 
Fleet size) 13 

Total  
Annual LRV 
Car Hours 

T-Line 
(Systemwide) 

 
Existing (2007)     
T-Third  

 
5 minutes 

377 (495 473) 
diesel buses; 
225 (333 331) 
trolley buses 

 
2,592,230 

 
9 minutes 

118 119 
(151) LRVs 

84,800 
109,400 

(568,500) 
(570,200) 

 
No Project/TSM 
(2030) 

 
5 minutes 

377 (495) diesel 
buses; 
230 (333 336) 
trolley buses 

 
2,622,030 

 
7 minutes 

129 137 
(171) 
LRVs 

80,400 
117,000 

(609,500) 
(602,700) 

 
Enhanced EIS/EIR 
Alignment (2030)  

 
5 minutes 

377 (495) diesel 
buses; 
219 (333 336) 
trolley buses 

 
2,545,630 

 
5 6 minutes 

130 142 
(175) LRVs 

87,500 
83,900 

(591,200)3 
(621,800)3 

 
Fourth/Stockton 
Alignment Option A 
(2030)  

 
5 minutes 

377 (495)diesel 
buses; 
219 (333 336) 
trolley buses 

 
2,545,630 

 
5 6 minutes 

127 139 
(175) LRVs 

78,000 
76,700 

 (581,700)3 
(614,500)3 

 
Fourth/Stockton 
Alignment Option B 
(2030)  

 
5 minutes 

377 (495) diesel 
buses; 
219 (333 336) 
trolley buses 

 
2,545,630 

 
5 6 minutes 

130 140 
(175) LRVs 

86,400 
78,000 

(590,100)3 
(615,900)3 

Notes:  1  Source for 2007 bus equipment demand and bus hours is the Muni 2006-2025 Short Range Transit Plan, December 
 2005 and Dan Rosen, MTA, May 2007.  Revised Dan Rosen, MTA, January 2008. 

                  2  Headway refers to the time between transit vehicles on a given line. 
 3  Assumes one-car trains operating in the peak for the Central Subway on both the long and short lines and two car trains 

on the very short line. 
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S.3.5   CAPITAL COST SUMMARY 

The capital cost methodology follows the current FTA guidelines.  Systemwide estimates were developed 

for train control, communications, transit vehicles, and the electrification system.  Site-specific detailed 
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conceptual engineering was used to develop capital costs for the proposed stations.  Cost data was based 

on previous local light rail projects and similar projects nationwide.  The capital cost estimates account 

for engineering and management, contingency, and Project reserve.  Escalation factors were applied to the 

Project costs to account for recent escalation trends experienced in major transportation infrastructure 

projects to arrive at 2007 Year-of-Expenditure (YOE) costs.  See Table S-3 for a summary of the capital 

costs by Alternative. 

TABLE S-3 

CAPITAL COST SUMMARY ($MILLIONS) 

 2007 
Alternative 2 

2007 
Alternative 3A1 

2007 
Alternative 3B1 

Guideway & Track Elements $364 $248 $244 
Station, Stops, Terminals, Intermodals $376 $376 $325 
Site Work & Special Conditions $94 $70 $47 
Systems $118 $110 $94 
Construction Subtotal $952 $804 $710 
ROW, Land, Existing Improvements $15 $20 $20 
Vehicles $21 $21 $21 
Professional Services $229 $202 $188 
Unallocated Contingency $97 $84 $75 
Total $1,345 $1,131 $1,014 
Escalation $340 $276 $221 
Year of Expenditure Total $1,685 $1,407 $1,235 
1 Costs for Alternatives 3A and 3B do not include the North Beach Construction Variant, which is estimated to costs 

$54 million in Year of Expenditure (YOE) dollars. 
Source:  PB/Wong 2007 

 

As indicated in the total capital cost for the Enhanced EIS/EIR Alignment, including the purchase of four 

additional LRVs (3 peak and 1 float vehicle) to accommodate 2030 demand is estimated at $1,.345 billion 

($1,.685 billion in Year of Expenditure (YOE)).  The total capital cost for the Central Subway 

Fourth/Stockton Alignment Option A is estimated at $1.131 billion ($1,.,407 billion in YOE) and the total 

capital cost for the Fourth/Stockton Alignment Option B is estimated at $1.014 billion ($1,.235 billion in 

YOE).   
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S.3.6.  OPERATING AND MAINTENANCE COST SUMMARY 

The Operating and Maintenance (O&M) cost model was developed based on Muni’s actual operating 

expenses for fiscal year 2005/2006.  O&M cost calculations accounted for the level of Muni service 

provided for the No Project/TSM Alternative, the Enhanced EIS/EIR Alignment, and the Fourth/Stockton 

Alignment Options A and B.  For each alternative, bus and light rail variables related to route miles, 
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service frequencies, and travel times were derived from engineering and travel demand requirements.  See 

Chapter 7.0 for a detailed description of cost estimation methodology. 

Operations inputs, such as revenue miles and hours per mode, were calculated independently using 

operating plans developed specifically for the Central Subway Project.   

Table S-4 summarizes the total annual operating and maintenance costs for the Muni system, broken out 

by vehicle type, for each alternative. 

TABLE S-4 

OPEARATING OPERATING AND MAINTENANCE COST SUMMARY 

(MILLIONS $ / YEAR OF OPERATING EXPENSES) 

 No Project Alternative 2 Alternative 3A Alternative 3B 
2016 $707.9 $852.61 $693.4 $852.73 $693.0 $849.65 $693.2 $849.41 

2030 $1,145.9 
$1,261,49 

$1,122.3 
$1,262.13 

$1,121.7 
$1,257.77 

$1,122.1 
$1,258.31 

Increment Over No Project/TSM 
2016 N/A ($14.3) $0.11 ($14.9) ($2.96) ($14.7) ($3,20) 

2030 N/A ($23.6) $0.64 ($24.2) ($3.72) ($23.8) ($3.18) 

Source:  MTA, May 2007 AECOM Consult Inc. April, 2008. 

 

S.4   TRANSPORTATION ANALYSIS 

Section S.4.1 provides a summary of major transportation impacts (transit, traffic freight, parking 

pedestrian, bicycle, and emergency access) for the Project Alternatives. 

S.4.1   SUMMARY OF GENERAL TRANSPORTATION FINDINGS 

Transit Demand 

Table S-5 presents the existing and 2030 weekday transit ridership estimates for the corridor.  Currently 

about 92,870 person-93,300 transit trips are made in the Corridor each weekday.  Substantial increases in 

population and employment are projected in the future in the Study Area.  By 2030, it is estimated that 

transit ridership would increase to somewhere between 147,450142,600 to 162,610145,200 passengers in 

the Corridor depending on the Alternative.  Without implementation of the rail service in the Central 

Subway Corridor, transit ridership would be constrained as the transit trip between the Visitacion Valley 

and Chinatown would take longer and would be less reliable. 
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TABLE S-5 

ESTIMATED WEEKDAY TRANSIT RIDERSHIP 

EXISTING AND 2030 CONDITIONS 

 
 
 
 

LRT/BUS LINE 

 
 
 
 

2000 

 
 
 

2030 NO 
PROJECT/TSM 

 
 

2030 ENHANCED
EIS/EIR 

ALIGNMENT 

 
2030 FOURTH / 

STOCKTON 
ALIGNMENT 

OPTION A (LPA) 

2030 FOURTH / 
STOCKTON 

ALIGNMENT 
OPTION B 

(MODIFIED LPA) 
CORRIDOR 
BOARDINGS 

     

RAIL      
T Long Line1 n/a 60,030 24,6004 59,710 44,500 60,670 45,800 65,830 44,900 
T Short lLine n/a n/a 30,080 18,900 28,170 19,000 33,400 18,900 
T-Third Very Short Line n/a n/a 12,900 12,800 12,800 

Subtotal  60,030 24,600 89,790 76,300 88,840 77,600 99,230 76,600 
      
BUS      
Line 152 31,130 28,300 n/a n/a n/a n/a 
Lines 9X, 9AX, 9BX 9,320 10,600 29,560 23,000 30,790 22,300 30,760 20,800 24,770 21,200 
Lines 30, 45 3 52,420 54,400 57,860 76,600 42,030 46,600 42,510 44,800 38,290 44,800 

Subtotal 92,870 93,300 87,420 99,600 72,820 68,900 73,270 65,600 63,060 66,000 
     

TOTAL IN 
CORRIDOR: 

92,870  
93,300 

147,450 
124,200 

162,610 
145,200 

162,110 
143,200 

162,290  
142,600 

Increase Over Existing: 0 54,580 30,900 69,740 51,900 69,240 49,900 69,420 49,300 
Increase Over No 
Project/TSM: 

0 0 15,160 21,000 14,660 19,000 14,840 18,400 

Notes: 1 Central Subways T-Third long  line to Visitacion Valley, and T-Third short-line to 18th and Third Streets, and T-Third 
very short line to Fourth and Townsend Streets. 

2 Line 15-Third shifts to 9X San Bruno. 
3 45 Extended into Mission Bay 
n/a Not Applicable 
Ridership is defined as the number of passengers boarding. 

Source:  San Francisco Model, January 2007.  Revised 2008. 
 

Transit Travel Times 

As traffic demand grows in the future, the resulting increased congestion and delays would result in 

longer bus travel times and less service reliability.  By 2030, Muni patrons on surface bus routes would 

experience longer travel times (17.0 minutes) when compared to existing conditions (11.8 minutes) as 

shown in Table S-6.  The introduction of light rail in exclusive or semi-exclusive in the Central Subway 

Corridor would reduce the travel times for Muni patrons to between 5.0 4.6 and 7.0 minutes as noted for 

the Build Alternatives.   
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Traffic Volumes and Intersection Levels of Service 
Traffic volumes are projected to increase on almost all of the key streets serving the Study Area by 2030 

as a result on continued regional and Corridor wide population and employment growth.  As a result of 

the increase in traffic volumes, a greater number of intersections would experience congestion and delays.   
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TABLE S-6 

IN-VEHICLE TRAVEL TIMES FOR SELECTED TRANSIT TRIPS 

EXISTING AND 2030 CONDITIONS 

TRANSIT TRAVEL TIME (minutes) 
 
 
 

ORIGIN- 
DESTINATION 

 
 
 
 

2000 

 
 
 

2030 NO PROJECT / 
TSM ALIGNMENT 

 
 

2030 ENHANCED 
EIS/EIR 

ALIGNMENT 

 
2030 FOURTH / 

STOCKTON 
ALIGNMENT 

OPTION A (LPA) 

2030 FOURTH / 
STOCKTON 

ALIGNMENT 
OPTION B 

(MODIFIED LPA)
Fourth/King – 
Chinatown Station1 

 
11.8 

 
17.0 

 
7.0 

 
4.6 

 
6.3 

Notes: 1  The Chinatown Station is at Stockton/Clay for the Enhanced EIS/EIR and Fourth/Stockton Alignment Option A (LPA) 
Alternatives, and at Stockton/Washington for the Fourth/Stockton Option B (Modified LPA) Alternative. 

 Source: PB/Wong, April 2007. 

 

In 2030, under the No Project/TSM Alternative three of the five Study Area intersections 

(ThirdFourth/King Streets, Fourth Harrison Streets, and Sixth/Brannan Streets) would operate at LOS E 

or F in the a.m. and p.m. peak hour and three intersections (Third/King Streets, Fourth/King Streets, and 

Sixth/Brannan Streets) would operate at LOS F in the p.m. peak hour.  While most of these intersections 

already operate at LOS E or F as they serve as the major access points to the regional freeway system, the 

traffic delays would increase in the future.  For the No Project/TSM Alternative, the Fourth and Harrison 

Third and King Streets intersection would degrade from LOS B D to LOS E in the a.m. peak hour.  

Implementation of striping changes at the Fourth/Harrison intersection would mitigate these adverse 

impacts. 

Implementation of the Enhanced EIS/EIR Alignment would reduce traffic delays on Fourth Street in the 

a.m. peak hour, but would increase delays experienced by motorists at the Third and King Streets and 

Sixth and Brannan Streets intersections when compared to the No Project/TSM Alternative.  The 

intersection of Third and King Streets would degrade from LOS D E to LOS F in the a.m. peak hour as a 

result of the implementation of this alternative and the Sixth and Brannan Streets intersection would 

continue to operate at LOS F.  During the p.m. peak hour, the Third and King, Fourth and King, and Sixth 

and Brannan Streets intersections would all continue to operate at LOS F, but with increased delays. 

Implementation of either the Fourth/Stockton Alignment Option A or Option B rather than the Enhanced 

EIS/EIR Alignment would alleviate some of the delays on Third Street, but result in greater delays on 

Fourth Street.  The Third and King and Sixth and Brannan Streets intersections under Alternatives 3A or 

3B would operate as LOS F during the a.m. (a degradation from LOS D E at Third/King Streets resulting 

from the Project) and p.m. peak hour (continued LOS F operation) while the Fourth and King Streets 



 
 

EXECUTIVE  SUMMARY 
 

Central Subway Project Final SEIS/SEIR – Volume I  S-17 

intersection would continue to operate at LOS E during the a.m. peak hour and LOS F during the p.m. 

peak hour.  The intersection of Fourth and Harrison Streets would degrade from LOS B C to LOS F for 

Alternative 3B in the a.m. peak hour and from LOS B to LOS E for Alternative 3A and to LOS F for 

Alternative 3B in the p.m. peak hour. 

Freight Movements 

With the implementation of the Project, the removal of parking along the surface alignment and at the 

station entrances and portal location would impact freight loading for adjacent businesses and residences, 

for example, at 601 Fourth Street under Alternative 3A.  While additional truck loading spaces would be 

provided on surface streets adjacent to the Corridor along Third and Fourth Streets, existing loading zones 

in the Union Square and Chinatown station areas would be expected to accommodate the freight delivery 

and loading needs in the areas where on-street yellow zones are eliminated. 

Stockton Street is a mix of on-street metered parking, on-street loading zones, and bus zones.  In some 

blocks, between Market and Sutter Street, on-street parking and loading has been removed completely to 

accommodate the flow of traffic, access to the public parking garages, and bus stops.  The on-street 

loading spaces in both Union Square and Chinatown are important to servicing the adjacent retailers as 

off-street loading docks are limited. 

On Columbus Avenue, between Union and Powell Streets, there are no off-street loading spaces. 

Parking 

On-street and off-street parking would be affected with the implementation of each of the Build 

Alternatives along the segments of the Corridor that would have surface light rail operations and where 

station entrances and vent shafts are proposed to be located in off-street parking garages.  For the 

Enhanced EIS/EIR Alternative, 111 on-street parking spaces would be removed on Third Street between 

King and Bryant; on Fourth Street between Townsend and Harrison Streets; and on Stockton Street 

between Geary and Post Streets and Clay and Washington Streets.  In addition this alternative would 

eliminate 59 off-street parking spaces in the Hearst and Union Square parking garages.  The 

Fourth/Stockton Alignment Option A would eliminate 29 on-street parking spaces on the blocks of Fourth 

and Stockton Streets on the street segments identified above and 29 off-street parking spaces in the Union 

Square parking garage.  The Fourth/Stockton Alignment Option B would eliminate 82 on-street parking 

spaces under the semi-exclusive option and 8179 parking spaces under the mixed-flow option (this option 

also retains some off-peak spaces on Fourth Street) in the Fourth and Stockton 
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Street segments identified above.  In addition, this alternative would potentially eliminate 3 parking 

spaces on the north side of Ellis Street to accommodate an expansion of the station access/egress at One 

Stockton Street (the Apple Store) and a total of 59 off-street parking spaces from the Ellis/O’Farrell and 

Union Square parking garages. 

Pedestrian 

Though pedestrian volumes are heavy on many of the sidewalks in the Moscone, Union Square, and 

Chinatown districts, the sidewalks located at the proposed station entrances are currently operating at a 

LOS A.  Under each of the alternatives, sidewalk reductions would need to be implemented at the 

following locations:  Market Street and Union Square Stations for the Enhanced EIS/EIR Alignment; 

Moscone and Union Square/Market Street Stations for the Fourth/Stockton Alignment Option A; and 

Union Square/Market Street Station for the Fourth/Stockton Alignment Option B.  Even with these 

sidewalk reductions,  
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the pedestrian level of service would continue to be LOS A.   Under Alternative 3B, the pedestrian level 

of service would be reduced to LOS B, at the Chinatown Station, as a result of the increase in pedestrian 

activity rather than a reduction of effective sidewalk width. 

Bicycle 

Bicycle routes #11 on Second Street and #19 on Fifth Street and the improvements proposed along these 

routes to accommodate bicyclists could be affected by the Project implementation.  The diversion of 

traffic to Second and Fifth Streets from Third and Fourth Streets as the result of increased delays in the 

future that would be compounded by the introduction of surface rail operations could affect bicycle travel 

on these two bicycle routes.  Implementation of the proposed bicycle improvements on these streets 

would protect bicycle travel in the future. 

Emergency Vehicle Access 

The implementation of surface rails operations along Fourth Street would potentially impact the 

circulation and accessibility of fire trucks leaving Fire Station #8 located on Bluxome Street.  The rail 

median would be designed so as to preserve the ability for fire trucks to cross the median to travel on 

Fourth Street so as to minimize the impacts on emergency response times. 

Construction 

Construction of the Central Subway Project would temporarily affect transit service, traffic flows, freight 

movements and delivery activities, on-street parking, and pedestrian and bicycle circulation.  There would 

also be a temporary increase in truck traffic along the light rail alignment as a result of truck traffic 

associated with the removal of excavated soils and backfill around the guideway and station areas and 

delivery of materials.  The impacts would not be significant and improvement measures such as detour 

routes, exclusive bus zones, short-term parking limits, maintenance of sidewalks, and provisions for 

emergency vehicles would alleviate the adverse impacts. 

S. 5   ENVIRONMENTAL CONSEQUENCES AND MITIGATION MEASURES 

A summary of the significant environmental impacts and mitigation measures for the Project Alternatives 

are presented in Table S-7.  The potentially significant impacts are briefly summarized below for the 

Build Alternatives and the No Project/TSM Alternative.  
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TABLE S-7 

SUMMARY OF SIGNIFICANT ENVIRONMENTAL IMPACTS 

 
Environmental 
Area/Impacts 

 
Alternative 1 -No 

Project/TSM  

 
Alternative 2 - EIS/EIR 

Enhanced Alignment 

Alternative 3A - 
Fourth/Stockton Alignment 

Option A  

Alternative 3B - 
Fourth/Stockton Alignment 

Option B 
TRANSPORTATION 
Traffic  
Operation/Cumulative 

Significant Impacts: 
Increases in traffic congestion 
and delays would occur in 
2030 at all of the five 
intersections evaluated as a 
result of cumulative traffic 
growth.  Third/King (a.m. 
peak only), Streets intersection 
would degrade from LOS E to 
LOS F in the a.m. peak hour 
and would continue to operate 
at LOS F in the p.m. peak 
hour.  Fourth/King, and 
Sixth/Brannan Streets 
intersections would continue 
to operate at LOS E or F 
conditions in the a.m. and p.m. 
peak hours.  The intersection 
of Fourth and Harrison Streets 
would degrade from LOS B to 
LOS E when compared to the 
existing conditions. 
 
Mitigation Measure: 
Restriping the southbound 
curb lane of Fourth Street to 
accommodate a shared 
through/right-turn lane to 
Harrison Street would mitigate 
the impacts to LOS B resulting 
in a less-than-significant 
impact. 

Significant Impacts: 
Increases in traffic congestion 
and delays would occur in 2030 
at three out of the five 
intersections evaluated.  The 
Project would have a significant 
traffic impact at the Third/King 
Streets intersection in the a.m. 
peak hour due to degradation in 
LOS from D E to F when 
compared to the No Project/TSM 
Alternative and a cumulatively 
considerable contribution to the 
cumulative traffic impacts at the 
Sixth/Brannan Streets 
intersection during the p.m. peak 
hour in 2030. 
 
Significant environmental effects 
which can not be avoided: 
The traffic impacts at Third/King 
and Sixth/Brannan Streets 
intersections could not be 
reasonably mitigated to a less- 
than-significant level. 
 

Significant Impacts: 
Increases in traffic congestion 
and delays would occur in 2030 
at three out of the five 
intersections evaluated.  The 
Project would have a significant 
traffic impact at the Third/King 
Streets intersection in the a.m. 
peak hour due to a degradation 
in LOS from D E to F and at the 
Fourth/Harrison Streets 
intersection in the p.m. peak 
hour due to a degradation in 
LOS from C to E when 
compared to the No Project/ 
TSM Alternative.  This 
alternative would have a 
cumulatively considerable 
contribution to the adverse 
cumulative traffic impacts at the 
King Street intersections with 
Third and Fourth Streets and the 
Fourth/Harrison Streets 
intersection during the p.m. 
peak hour in 2030. 
 
Mitigation Measure: 
Restriping the southbound curb 
lane of Fourth Street to 
accommodate a shared 
through/right-turn lane to 
Harrison Street would mitigate 

Significant Impacts: 
1. Same as Alternative 3A, 
except the Project would also 
have a significant impact at the 
Fourth/Harrison Streets 
intersection during the a.m. peak 
hour when compared to the No 
Project/TSM Alternative and a 
cumulatively considerable 
impact on the cumulative traffic 
impacts at the King Street and 
Third Streets intersection during 
a.m. peak hour and the 
Fourth/Harrison Streets 
intersection during the p.m. peak 
hour in 2030. 
2. In addition, the portal at  
Fourth Street under I-80 may 
restrict access to the proposed 
bus storage facility at Perry 
Street and large truck 
movements onto Stillman Street. 
 
Mitigation Measures: 
Same as Alternative 3A, in 
addition SFMTA will explore 
options design modifications to 
the portal location with Caltrans, 
the TJPA, and Golden Gate 
Transit that will permit bus 
access to Perry Street and truck 
access to Stillman Street that 
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Environmental 
Area/Impacts 

 
Alternative 1 -No 

Project/TSM  

 
Alternative 2 - EIS/EIR 

Enhanced Alignment 

Alternative 3A - 
Fourth/Stockton Alignment 

Option A  

Alternative 3B - 
Fourth/Stockton Alignment 

Option B 
 
Significant environmental 
effects which can not be 
avoided: 
None of the remaining traffic 
impacts could be reasonably 
mitigated.  The traffic impacts 
at Third/King, Fourth/King, 
and Sixth/Brannan Streets 
intersections could not be 
reasonably mitigated to a less- 
than-significant level. 
 

the impacts to LOS B resulting 
in a less-than-significant 
impact.  
 
Significant environmental 
effects which can not be 
avoided: 
The traffic impacts at the 
Third/King and Fourth/King 
Streets intersections could not 
be reasonably mitigated to a 
less- than-significant level. 
  

will to reduce the impacts to a 
less-than-significant level. 
Significant environmental effects 
which can not be avoided: 
Same as Alternative 3A. 
 

Freight and Loading 
  Construction 

   Significant Impacts: 
Cumulative construction impacts 
could occur on the block 
bounded by Perry, Third, 
Stillman, and Fourth Streets due 
to sequential construction of the 
I-80 retrofit, Golden Gate 
Transit bus storage facility, and 
the Central Subway projects. 
 
Mitigation Measures: 
DPT will work with the property 
and business owners on Perry 
and Stillman Streets to develop 
temporary detour routes for 
traffic to maintain property 
access during construction. 
 
With the implementation of this 
mitigation measure, the 
construction freight and loading 
impacts on this block would be 
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Environmental 
Area/Impacts 

 
Alternative 1 -No 

Project/TSM  

 
Alternative 2 - EIS/EIR 

Enhanced Alignment 

Alternative 3A - 
Fourth/Stockton Alignment 

Option A  

Alternative 3B - 
Fourth/Stockton Alignment 

Option B 
mitigated to a less-than-
significant level. 
 

SOCIOECONOMIC 
(Population and 
Housing) 
Operation/Cumulative 

 Significant Impacts: 
Acquisition of one parcel for the 
Chinatown Station would cause 
the displacement of 10 small 
businesses and one or two 
residential units in a 
predominantly minority and low 
income neighborhood. 
 
Mitigation Measures: 
Redevelop the Chinatown Station 
site with affordable housing units 
above the station and ground 
floor retail where possible. 
 
Significant environmental effects 
which can not be avoided: 
The construction of new 
affordable housing units/ground 
floor retail would not mitigate to 
a less-than-significant level the 
disruption to existing residents 
and small businesses associated 
with the temporary dislocation as 
new units are constructed. 

Significant Impacts: 
Same as Alternative 2. 
 
Mitigation Measures: 
Same as Alternative 2. 
 
Significant environmental 
effects which can not be 
avoided: 
Same as Alternative 2. 
 
 

Significant Impacts: 
Acquisition of one parcel for the 
Chinatown Station would cause 
the displacement of 8 small 
businesses and 17 residential 
units in a predominantly 
minority and low income 
neighborhood. 
 
Mitigation Measures: 
Same as Alternative 2. 
 
Significant environmental effects 
which can not be avoided: 
Same as Alternative 2, except 
the loss of affordable housing 
would not mitigate to a less-than 
significant level the disruption to 
existing residents as well as 
businesses. 
 
 

CULTURAL 
RESOURCES 
Archaeological 
  Construction 

 Significant Impacts: 
1.  One known prehistoric 
archaeological resource (CA-
SFR-2) may be impacted as a 
result of construction trenching 
on Third Street, between Folsom 
and Bryant Streets.  

Significant Impacts: 
1.  At least 6 locations were 
identified in this alignment as 
sensitive for the presence of 
prehistoric archaeological 
resources.  
2.  One known historical 

Significant Impacts: 
Same as Alternative 3A, except 
13 locations have been identified 
along the alignment, where 
historical archaeological 
resources may be uncovered 
during construction.  
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Environmental 
Area/Impacts 

 
Alternative 1 -No 

Project/TSM  

 
Alternative 2 - EIS/EIR 

Enhanced Alignment 

Alternative 3A - 
Fourth/Stockton Alignment 

Option A  

Alternative 3B - 
Fourth/Stockton Alignment 

Option B 
 2.  At least 14 locations were 
identified in this alignment as 
sensitive for the presence of 
prehistoric archaeological 
resources.  
3.  Six locations where historical 
archaeological resources might 
be uncovered were identified in 
the alignment. 
 
Mitigation Measures: 
1.  Consistent with the SHPO 
Programmatic Agreement and the 
MOU with the City, MTA would 
work with a qualified 
archaeologist to ensure that all 
state and federal regulations 
regarding Native American 
concerns are enforced. 
2.  Limited subsurface testing in 
identified archaeologically 
sensitive areas shall be conducted 
once an alignment has been 
selected. 
3.  During construction, 
archaeological monitoring shall 
be conducted in those sections of 
the alignment identified in the 
HCASR and through pre-
construction testing as 
moderately to highly sensitive for 
prehistoric and historic-era 
archaeological deposits. 
4.  Upon completion of 
archaeological field 
investigations, a comprehensive 
technical report shall be prepared 

archaeological resource (CA-
SFR-137H) may be impacted as 
a result of the placement of a 
construction yard in this 
alignment.  
3.  Fifteen locations where 
historical archaeological 
resources might be uncovered 
were identified in the alignment. 
 
Mitigation Measures: 
Same as Alternative 2. 

 
Mitigation Measures: 
Same as Alternative 2. 
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Environmental 
Area/Impacts 

 
Alternative 1 -No 

Project/TSM  

 
Alternative 2 - EIS/EIR 

Enhanced Alignment 

Alternative 3A - 
Fourth/Stockton Alignment 

Option A  

Alternative 3B - 
Fourth/Stockton Alignment 

Option B 
for approval by the San Francisco 
Environmental Review Officer 
and SHPO that describes the 
archaeological findings and 
interpretations in accordance with 
state and federal guidelines. 
5.  If unanticipated cultural 
deposits are found during 
subsurface construction, soil 
disturbing activities in the 
vicinity of the find shall be halted 
until a qualified archaeologist can 
assess the discovery and make 
recommendations for evaluation 
and appropriate treatment in 
keeping with adopted regulations 
and policies. 
 
Significant environmental effects 
which can not be avoided: 
There is no absolute assurance 
that the impacts to archaeological 
resources can be mitigated to a 
less-than-significant level. 

Historic Architectural 
Resources 
  Construction 

 Significant Impacts: 
1.  One historical architectural 
resource located at 814-828 
Stockton Street that is 
contributory to the Chinatown 
Historic District would be 
demolished to construct the 
Chinatown Station.  Removal of 
this building would have an 
adverse effect on the Historic 
District. 
2.  34 historical architectural 

Significant Impacts: 
Same as Alternative 2, except 
25 (34 if the North Beach 
Construction Variant is 
implemented) historical 
architectural resources have the 
potential for temporary 
construction effects from 
ground-borne vibration or visual 
disturbance. 
 
Mitigation Measures: 

Significant Impacts: 
1.  One historical architectural 
resource located at 933-949 
Stockton Street that is 
contributory to the Chinatown 
Historic District would be 
demolished to construct the 
Chinatown Station.  This would 
have an adverse effect on the 
Historic District. 
2.  25 historical architectural 
resources along the alignment 
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Environmental 
Area/Impacts 

 
Alternative 1 -No 

Project/TSM  

 
Alternative 2 - EIS/EIR 

Enhanced Alignment 

Alternative 3A - 
Fourth/Stockton Alignment 

Option A  

Alternative 3B - 
Fourth/Stockton Alignment 

Option B 
resources along the alignment 
could potentially be affected by 
temporary construction-related 
ground-borne vibration or visual 
impacts. 
 
Mitigation Measures: 
1.  Partial preservation of 814-
828 Stockton Street or 
incorporation of elements of 814-
828 Stockton Street into the 
design of the new station 
building; salvage significant 
architectural features from the 
building for conservation into a 
historical display or exhibit in the 
new Chinatown station or in 
museums; and/or develop a 
permanent interpretive display 
for public use on the T-Third line 
cars or station walls.   
 
Significant environmental effects 
which can not be avoided: 
Implementation of these 
mitigation measures would not 
reduce the impacts to historical 
resources to a less-than-
significant level; significant 
adverse impacts to historic 
resources and the Historic 
District would occur. 
 
Improvement Measures: 
1.  If the 814-828 Stockton Street 
building is demolished, perform a 

Same as Alternative 2. could potentially be impacted by 
construction-related ground-
borne vibration and visual 
disturbance. 
 
Mitigation Measures: 
Same as Alternative 2, except 
the historic resource is 933-949 
Stockton Street. 
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Environmental 
Area/Impacts 

 
Alternative 1 -No 

Project/TSM  

 
Alternative 2 - EIS/EIR 

Enhanced Alignment 

Alternative 3A - 
Fourth/Stockton Alignment 

Option A  

Alternative 3B - 
Fourth/Stockton Alignment 

Option B 
Historic American Buildings 
Survey/Historic American 
engineering Record 
documentation. 
2.  Pre-drilling for pile 
installation in areas that would 
employ secant piles with ground-
supporting walls in the cut-and-
cover areas would reduce the 
potential effects of vibration. 
3.  Vibration monitoring of 
historic structures adjacent to 
tunnels and portals will be 
specified in the construction 
documents to ensure that historic 
properties do not sustain damage 
during construction.  Vibration 
impacts would be mitigated to a 
less-than-significant level.  If a 
mitigation monitoring plan 
provides the following:   
a. The contractor will be 
responsible for the protection of 
vibration-sensitive historic 
building structures that are within 
200 feet of any construction 
activity.   
b. The maximum peak particle 
vibration (PPV) velocity level, in 
any direction, at any of these 
historic structures should not 
exceed 0.12 inches/second for 
any length of time.   
c. The Contractor will be 
required to perform periodic 
vibration monitoring at the 
closest structure to ground 
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Environmental 
Area/Impacts 

 
Alternative 1 -No 

Project/TSM  

 
Alternative 2 - EIS/EIR 

Enhanced Alignment 

Alternative 3A - 
Fourth/Stockton Alignment 

Option A  

Alternative 3B - 
Fourth/Stockton Alignment 

Option B 
disturbing construction activities, 
such as tunneling and station 
excavation, using approved 
seismographs.   
d. If at any time the construction 
activity exceeds this level, that 
activity will immediately be 
halted until such time as an 
alternative construction method 
can be identified that would 
result in lower vibration levels.  

  Operation  Significant Impacts: 
1.  Construction of a new station 
in Chinatown on a site occupied 
by an historic structure would 
create a visual break in the 
cohesive grouping of 
contextually-related buildings 
resulting in potential adverse 
impacts to the Chinatown 
Historic District. 
 
Mitigation Measures: 
Same as outlined for 
Construction impacts above. 
 
Significant environmental effects 
which can not be avoided: 
Implementation of these 
mitigation measures would not 
reduce the impacts to historical 
resources to a less-than-
significant level; significant 
adverse impacts to historic 
resources would occur. 

Significant Impacts: 
Same as Alternative 2. 
 
Mitigation Measures: 
Same as Alternative 2. 
 
Significant environmental 
effects which can not be 
avoided: 
Same as Alternative 2. 
 
Improvement Measures: 
Same as Alternative 2. 

Significant Impacts: 
Same as Alternative 2. 
 
Mitigation Measures: 
Same as Alternative 2. 
 
Significant environmental effects 
which can not be avoided: 
Same as Alternative 2. 
 
Improvement Measures: 
Same as Alternative 2. 
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Environmental 
Area/Impacts 

 
Alternative 1 -No 

Project/TSM  

 
Alternative 2 - EIS/EIR 

Enhanced Alignment 

Alternative 3A - 
Fourth/Stockton Alignment 

Option A  

Alternative 3B - 
Fourth/Stockton Alignment 

Option B 
GEOLOGY AND 
SEISMICITY 
  Construction 

 Significant Impacts: 
1.Construction period settlement 
could cause damage to existing 
building foundations, subsurface 
utilities, and surface 
improvements. 
2. Construction of the shallow 
subway crossing over the BART 
tunnel would be expected to 
result in reduction of ground 
loads and upward displacement 
of the BART/Muni Metro 
tunnels. 
 
Mitigation Measures: 
1.  Provisions such as concrete 
diaphragm walls to support the 
excavation and instrumentation to 
monitor settlement and 
deformation would be used to 
ensure that structures adjacent to 
tunnel alignments are not 
affected by excavations. 
2.  Tunnel construction methods 
that minimize ground movement, 
such as pressure-faced TBMs, 
Sequential Excavation Method, 
and ground improvement 
techniques such as compensation 
grouting, jet grouting or 
underpinning will be used. 
3. Rigorous geomechanical 
instrumentation would be used to 
monitor underground excavation 
and grouting or underpinning will 
be employed to avoid 

Significant Impacts: 
Same as Alternative 2, except 
the use of TBMs for deep tunnel 
construction would minimize 
the impact to BART/Muni 
Metro tunnels.  Similar to 
Alternative 2, the construction 
of a deep tunnel could result in 
the potential downward 
displacement of the BART 
structures. 
 
Mitigation Measures: 
Same as Alternative 2. 
 
 

Significant Impacts: 
Same as Alternative 2 3A. 
 
Mitigation Measures: 
Same as Alternative 2. 
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Environmental 
Area/Impacts 

 
Alternative 1 -No 

Project/TSM  

 
Alternative 2 - EIS/EIR 

Enhanced Alignment 

Alternative 3A - 
Fourth/Stockton Alignment 

Option A  

Alternative 3B - 
Fourth/Stockton Alignment 

Option B 
displacement of structures. 
4. Automated ground movement 
monitoring will be used to detect 
distortion on the BART/Muni 
Metro tunnels and grout pipes 
will be placed prior to tunnel 
excavation to allow immediate 
injection of compensation 
grouting to replace ground losses 
if deformation exceeds 
established thresholds. 
 
With the implementation of these 
mitigation measures the impacts 
would be less-than-significant. 

HYDROLOGY AND 
WATER QUALITY 
  Construction 

 Significant Impacts: 
Construction activities at the 
Union Square Station could 
increase or otherwise disrupt  
flow of ground water to the 
Powell Street Station.  
 
Mitigation Measures: 
Watertight shoring and fully 
waterproof station structures will 
be designed and constructed to 
avoid compounding ground water 
inflows to the Powell Street 
Station. 
 
With the implementation of these 
mitigation measures, the impacts 
would be less-than-significant. 

Significant Impacts: 
Same as Alternative 2. 
 
Mitigation Measures: 
Same as Alternative 2. 
 

Significant Impacts: 
Same as Alternative 2. 
 
Mitigation Measures: 
Same as Alternative 2. 
 

HAZARDOUS 
MATERIALS 

 Significant Impacts: 
1.  Previous subsurface soils 

Significant Impacts: Significant Impacts: 
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Environmental 
Area/Impacts 

 
Alternative 1 -No 

Project/TSM  

 
Alternative 2 - EIS/EIR 

Enhanced Alignment 

Alternative 3A - 
Fourth/Stockton Alignment 

Option A  

Alternative 3B - 
Fourth/Stockton Alignment 

Option B 
  Construction investigations indicate the 

potential for exposure of site 
workers and the public to 
potentially hazardous materials, 
including metals, volatile organic 
compounds (VOCs), and semi-
VOCs, during site excavation or 
transport of excavated soil 
materials (35,000 cubic yards) 
which would be disposed of at a 
Class I facility.  Servicing and 
fueling of diesel-powered 
construction equipment on-site 
could result in exposure to 
lubricants, diesel fuel, antifreeze, 
motor oils, degreasing agents, 
and other hazardous materials.  
Properties landside of the 1851 
highwater mark that are not 
subject to Article 20 would have 
potential for exposure to 
hazardous materials. 
 
Mitigation Measures: 
Implementation of mitigation 
measures similar to those 
required for properties under the 
jurisdiction of Article 20: 
preparation of a Site History 
Report; Soil Quality 
Investigation, including a Soils 
Analysis Report and a Site 
Mitigation Report (SMR); 
description of Environmental 
Conditions; Health and Safety 
Plan (HSP); Guidelines for the 
Management and Disposal of 
Excavated Soils; and a  

Same as Alternative 2. 
 
Mitigation Measures: 
Same as Alternative 2. 

Same as Alternative 2. 
 
Mitigation Measures: 
Same as Alternative 2. 



 
 

EXECUTIVE  SUMMARY 
 

Central Subway Project Final SEIS/SEIR – Volume I  S-30 

 
Environmental 
Area/Impacts 

 
Alternative 1 -No 

Project/TSM  

 
Alternative 2 - EIS/EIR 

Enhanced Alignment 

Alternative 3A - 
Fourth/Stockton Alignment 

Option A  

Alternative 3B - 
Fourth/Stockton Alignment 

Option B 
Certification Statement that 
confirms that no mitigation is 
required or the SMR would 
mitigate the risks to the 
environment of human health and 
safety.   
This measure would ensure that 
the project impacts are mitigated 
to a less-than-significant level.  

NOISE AND 
VIBRATION 
  Construction 

 Significant Impacts: 
Historic buildings within 200 feet 
of a construction area may be 
subject to adverse vibration 
impacts if the maximum peak 
particle vibration (PPV) velocity 
level in any direction exceeds 
0.12 inches/second for any length 
of time. 
 
Mitigation Measures: 
1. The Contractor shall be 
required to perform periodic 
vibration monitoring using 
approved seismographs at the 
historic structure closest to the 
construction activity.  If the 
construction activity exceeds a 
0.12 inches/second level, the 
construction activity shall be 
immediately halted until an 
alternative construction method 
that would result in lower 
vibration levels can be identified.   
2. During final design 
engineering, a more detailed 
construction noise and vibration 

Significant Impacts: 
Same as Alternative 2. 
 
Mitigation Measures: 
Same as Alternative 2. 
 

Significant Impacts: 
Same as Alternative 2. 
 
Mitigation Measures: 
Same as Alternative 2. 
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Environmental 
Area/Impacts 

 
Alternative 1 -No 

Project/TSM  

 
Alternative 2 - EIS/EIR 

Enhanced Alignment 

Alternative 3A - 
Fourth/Stockton Alignment 

Option A  

Alternative 3B - 
Fourth/Stockton Alignment 

Option B 
analysis will be prepared to 
address construction staging 
areas, tunnel portals, cut-and-
cover construction, and 
underground mining and 
excavation operations. 
 
Implementation of these 
mitigation measures would 
reduce the impacts to a less-than-
significant level. 

  Operation/Cumulative  Significant Impacts: 
The FTA vibration criteria of 72 
VdB would be exceeded at one 
residential building at 570 Fourth 
Street at Freelon Alley and the 
FTA ground-borne noise criteria 
of 35 dBA would be exceeded at 
two residential buildings at 527 
and 529 Third Street. All 
locations have residential 
development over ground-floor 
commercial. 
 
Mitigation Measures: 
Vibration propagation testing will 
be conducted at these locations 
during final engineering to 
determine the predicted impacts 
and finalize the mitigation 
measures.  MTA will select one 
of the following mitigation 
measures during final design of 
the project: high resilience (soft) 
direct fixation fasteners for  

Significant Impacts: 
The FTA vibration criteria of 72 
VdB would be exceeded at one 
residential building at 570 
Fourth Street at Freelon Alley. 
 
Mitigation Measures: 
Mitigation measure same as 
Alternative 2.  
 
 

Significant Impacts: 
Impacts same as Alternative 3A. 
 
Mitigation Measures: 
Mitigation measure same as 
Alternative 2.  
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Environmental 
Area/Impacts 

 
Alternative 1 -No 
Project/TSM  

 
Alternative 2 - EIS/EIR 
Enhanced Alignment 

Alternative 3A - 
Fourth/Stockton Alignment 
Option A  

Alternative 3B - 
Fourth/Stockton Alignment 
Option B 

  embedded track and in 
underground subway tunnels or 
ballast mat for ballast and tie 
track.   
Implementation of these 
measures would reduce the 
impacts to a less-than-significant 
level. 

  



 
 

EXECUTIVE  SUMMARY 
 

Central Subway Project Final SEIS/SEIR – Volume I  S-32 

S.5.1 CENTRAL SUBWAY BUILD ALTERNATIVES 

Implementation of the Build Alternatives would result in significant impacts as noted below: 

• traffic impacts in 2030 at the following locations: Fourth/Harrison Streets intersection (No 

Project/TSM Alternative – LOS B to LOS E in a.m. peak hour, Alternative 3A, LOS B C to 

LOS E in a. p.m. peak hour, and Alternative 3B – LOS B C to LOS F in a.m. and p.m. peak 

hour) and Third/King Streets intersection (Alternatives 2, 3A, and 3B – LOS D E to LOS F in 

a.m. peak hour) all as a result of project implementation.  Considerable contribution to 

cumulative impacts would occur at the Sixth and Brannan Streets intersection in the p.m. 

peak hour (Alternative 2); the Fourth and Harrison Streets intersection during the p.m. peak 

hour (Alternatives 3A and 3B); the Third and King and Fourth and King Streets intersections 

during the p.m. peak hour for Alternatives 3A and 3B; and during the a.m. peak hour at the 

Third/King Streets intersection for Alternative 3B. 

• displacement of 10 small businesses (10 or fewer employees) and 1 or 2 residential units for 

Alternatives 2 and3A and displacement of 8 small businesses (10 or fewer employees) and 17 

residential units (which would require a Planning Code amendment) for Alternative 3B in the 

predominantly minority and low-income Chinatown neighborhood; 

• potential disruption to one known prehistoric archaeological resources during construction of 

Alternative 2; 

• potential disruption to locations identified as sensitive to the presence of prehistoric 

archaeological resources (14 for Alternative 2 and 6 for Alternatives 3A and 3B); 

• potential disruption to one known historic archaeological resources during construction of 

Alternatives 3A and 3B); 

• potential disruption to locations where historical archaeological resources might be 

uncovered (6 for Alternative 2, 15 for Alternative 3A, and 13 for Alternative 3B); 

• demolition of one historic resource in Chinatown for each of the Build Alternatives (814-828 

Stockton Street for Alternatives 2 and 3A and 933-949 Stockton Street for Alternative 3B) 

out of the total 371 contributory historic buildings in the proposed Chinatown Historic 

District which would create a visual break in the cohesive grouping of these contextually-

related buildings; 
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• potential disruption to historic architectural resources along the alignment by construction-

related ground-borne vibration (34 resources in Alternative 2, 25 resources in Alternatives 

3A, and 3B); 

• construction period settlement could cause damage to existing building foundation, 

subsurface utilities, and surface improvements such as roads and sidewalks; 

• construction activities and design of the Union Square or Union Square/Market Street Station 

could alter ground water flows at the Powell Street Station that require daily pumping. 

• potential for exposure of workers and the public to potentially hazardous materials during site 

excavation or transport of excavated soils or servicing of diesel-powered construction 

equipment on-site on properties landside of the 1851 highwater mark not subject to Article 

20; 

• exceedance of FTA vibration criteria at one residential building located at 570 Fourth Street 

for all Build Alternatives; and 

• exceedance of FTA ground-borne noise criteria at two residential buildings located at 527 and 

529 Third Street under Alternative 2.   

All of these impacts, except those related to traffic, residential and small business displacement, 

archaeological resources, and historical architectural resources could be reduced to a less-than-

significant level by implementing mitigation measures as identified in Table S-7.  No feasible 

mitigation measures have been identified for mitigating significant impacts at any of the 

identified intersections except at Fourth and Harrison Streets, therefore there would be significant 

environmental effects which could not be avoided.  The impact on archaeological resources 

would be considered significant environmental effects which can not be avoided because there is 

no assurance as to the level of mitigation for the unidentified resources.  The business and 

residential displacement associated with each of the Build Alternatives would be considered 

adverse impacts.  The impacts would be mitigated through, the required adherence to state and 

federal regulations on the acquisition of parcels and relocation of businesses and residences, but 

would still be considered significant effects because of the disruption to and dislocation of low 

income households. 

Each of the Build Alternatives would also require use of Union Square plaza for station entrances 

and for vent shaft placements (Alternative 2 and 3A only).  It has been determined that this use of  
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the plaza would not be considered a significant impact and a de minimus minimis finding for 

impact on Section 4(f) resources is anticipated for Alternative 3B has been concurred with by the 

Recreation and Parks Commission (see Appendix J) to satisfy Section 4(f) requirements. 

S.5.2   NO PROJECT/TSM ALTERNATIVE 

The No Project/TSM Alternative would not have any of the construction-related impacts 

associated with the Build Alternatives, but it would result in increased future congestion at some 

locations, reduced transit service reliability, increased transit travel times, increased energy 

consumption, and increased air pollution when compared to the Build Alternatives.   

S.6   FINANCIAL FEASIBILITY 

S.6.1  ANALYSIS OF FINANCIAL CAPACITY FOR THE NO BUILD/TSM AND 
CENTRAL SUBWAY ALTERNATIVES 

The U.S. Department of Transportation Section 5309 New Starts program administered by the 

Federal Transit Administration (FTA) provides discretionary capital grants for construction of 

new fixed guideway systems or extensions to existing fixed guideway systems.  To receive a New 

Starts grant, projects must complete a planning and project development process that consists of 

Alternatives Analysis, Preliminary Engineering, and Final Design phases.  The funding program 

is discretionary and highly competitive, with funding decisions made on the basis of New Starts 

Criteria specified in law and regulation.  Near the completion of Final Design, highly-rated 

projects are eligible to receive a Full Funding Grant Agreement (FFGA), which defines the scope 

of the project, specifies requirements with which the project sponsor must comply to receive New 

Starts funds, identifies the multi-year federal financial commitment to the project, and signals 

federal intent to seek the specified amounts of funding through future appropriations. 

The MTA is seeking $762.2 million in Section 5309 New Starts funding.  The MTA started 

receiving New Starts funds for the Central Subway Project in FY 2003.  To date, the MTA has 

received $45.3 million in New Starts funds as follows: $1.5 million in 2003; $8.9 million in 2004; 

$9.9 million in 2005; and $25 million in 2006.  These funds were allocated for preliminary 

engineering and environmental review. 

Table S-3 presents the total capital cost estimates for the Build Alternatives by construction 

elements, right of way, vehicles and soft costs.  Preliminary estimates predict that the Central 

Subway will begin construction in 2010 and start revenue service in 2016. 
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Comparative Capital Costs 

Alternative 3A would extend light-rail service along Fourth Street as a semi-exclusive double-

track surface line for a short distance from the T-Third Line terminus, and it would soon 

transition to a subway (tunnel), which would be used for the majority of the Project’s 1.7-mile 

length.  Three underground subway stations are included in this alternative, and four additional 

light-rail vehicles (LRVs) are required beyond the No Project/TSM Alternative.   

Alternative 3B is similar to Alternative 3A, but it has a shorter tunnel (with a longer surface line), 

four stations (the fourth is a surface platform), four LRVs more than No Project/TSM Alternative, 

and a shorter (one-year less) construction period.  Tunnel sections and subway stations are 

typically more expensive to construct than surface lines and surface platforms.  Alternative 3B 

also evaluates two sub-options with mixed-flow or semi-exclusive rail operation on the surface of 

Fourth Street. 

Costs for Alternative 2, were derived from original cost estimates for the shallow tunnel under 

Market Street.  This alternative also includes:  operation of a surface line on both Third and 

Fourth Streets with a portal on each street; five stations (four underground and one surface); and 

four addition LRVs over the No Project/TSM Alternative 

Comparative O&M Costs  

The projected incremental operating costs for both the IOS and Central Subway Projects are 

summarized in Table S-4 in year-of-expenditure dollars (YOE$). The 2016 figures represent the 

cost at the startup of the Central Subway operations, while the 2030 figures are for a selected 

forecast year.  The increase in cost over time reflects an assumed inflation rate of 3.5 2.3 percent. 

Due to a faster and more direct alignment, Alternative 3A creates an annual reduction of 2,400 

40,300 LRV car hours on the Central Subway Corridor and a system-wide annual reduction 

increase of 27,800 11,900 car hours when compared to the No Project/TSM Alternative.  

Alternative 3A would also reduce the number of system-wide annual bus hours by 76,400.  

Alternative 3B would save the same number of annual bus hours, however, it would increase 

reduce the annual LRV car hours by 6,000 39,000 on the Central Subway Corridor, while 

reducing increasing by 19,400 13,200 the system-wide LRV hours compared to the No 

Project/TSM Alternative.  Alternative 2 yields would result in an annual increase decrease of 

7,100 33,100 LRV car hours, a system-wide annual reduction increase of 18,300 19,100 car 

hours, and would reduce the number of system-wide annual bus hours by 76,400 when compared 
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to the No Project/TSM Alternative.  
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A total of $432.2 $473 million in state and local capital funding has been committed to the 

Central Subway Project.  In addition, the MTA is currently seeking $762.2 million in federal 

“New Starts” funding, for a total of $1,194.4 $1,235 million in capital funding identified for the 

Project (see Table S-8).  Additional regional and state funding is being pursued to eliminate the 

funding shortfall.  

TABLE S-8 
 

CENTRAL SUBWAY CAPITAL FUNDING PLAN ($MILLIONS)  
 

Source Amount 
Federal-5309 New Starts $762 
State $306 
Local $126167 
Total $1,194 

$1,235 
Source: MTA Central Subway FY2008 New Starts Financial Plan. 

 

S.7   EVALUATION OF ALTERNATIVES 

The Section 5309 New Starts criteria provide FTA with a consistent framework for evaluating 

major transit investments seeking federal discretionary funding under the Section 5309 New 

Starts program.  FTA uses an analytical method in which New Start Projects are analyzed against 

several evaluation criteria and results are displayed and reported annually (see Table S-9).5  This 

method is also used to evaluate the alternatives/transit options relative to local goals and 

objectives.  No attempt has been made to provide an overall ranking or single index combining all 

measures.  The community and its decision-makers can apply their own values in weighing the 

importance of the various measures and selecting a Preferred Investment Strategy.  The 

evaluation completed for the SEIS/SEIR will not necessarily conform to the evaluation by FTA 

that compares New Start projects nationwide for purposes of recommending projects to Congress 

for funding.  

The local evaluation is summarized by performance ratings assigned to alternatives.  Performance 

ratings were assigned to each alternative based on how well the alternative meets the objective.  

In some cases there is a clear distinction between alternatives, while in others no clear distinction 

may exist.  The ratings may be adjusted in order to account for significant environmental impacts, 

                                                 
5  Updated analysis was prepared for Alternative 3B (Modified Local Preferred Alternative) only and was included in the August 

2007 New Starts Report. 
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or other criteria, which make a particular alternative significantly more or less desirable than the 

other. 
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Using these evaluation criteria, Alternative 3B has the best performance of all alternatives 

followed by Alternative 3A and Alternative 2.  All Build Alternatives perform well for mobility 

improvements, operating efficiencies, and financial commitment when compared to the No 

Project/TSM Alternative, with the highest marks for Alternative 3B.  While all of the transit  

TABLE S-9 

SUMMARY OF MOBILITY IMPROVEMENTS EVALUATION 

Central Subway Alternatives 

Performance Measures 

 
No 

Project/TSM 
Alternative 

Enhanced 
EIS/EIR 

Alignment 

Fourth/Stockton 
Alignment 
Option A 

Fourth/Stockton 
Alignment 
Option B 

MOBILITIY IMPROVEMENTS     

FTA Performance Measures     

Hours of Transportation User Benefits ○ ◑ ◕● ●◕ 

Low Income Households Served ◑ ● ◕ ◕ 

Employment Near Stations ◑ ● ◕ ● 

Local Performance Measures     

Daily Linked Transit Trips ◔ ● ◑◕ ◕◑ 

Exclusive ROW for Transit ○ ● ● ● 

Travel Time Between Selected Origins & Destinations ◔ ◑ ● ◕ 

Average Operating Speed for Transit ◑ ◑ ◕ ◑ 

Compatibility with SFTA’s Four-Corridor Plan ◔ ● ● ● 

ENVIRONMENTAL BENEFITS     
FTA Performance Measures      

Change in Regional Air Pollutant Emissions ○ ◕ ◑ ● 

Change in Greenhouse Gases ○ ◕ ◑ ● 

Change in Regional Energy Consumption ◔ ◑ ○ ● 

EPA Air Quality Designation ◔ ◔ ◔ ◔ 

Local Performance Measures     

Partial and Full Property Acquisitions ● ◑ ◕ ◕ ◑ ◔ 

Affected Parkland/Cultural Sites ● ◑ ◑ ◕ 

Visual, Noise, and Vibration  ● ◑ ◕ ◕ 

Displaced Parking During Construction ● ◑ ◔ ◔ ◕ ◔ ◑ 

OPERATING EFFICIENCIES     
FTA Performance Measures 

Systemwide Operating Cost per Passenger Mile(1) $0.57 $1.24 $0.58 $1.25 $0.57 $1.24 $0.57 $1.24

Local Performance Measures 



 
 

EXECUTIVE  SUMMARY 
 

Central Subway Project Final SEIS/SEIR – Volume I  S-38 

Central Subway Alternatives 

Performance Measures 

 
No 

Project/TSM 
Alternative 

Enhanced 
EIS/EIR 

Alignment 

Fourth/Stockton 
Alignment 
Option A 

Fourth/Stockton 
Alignment 
Option B 

Systemwide Operating Cost per Passenger(1) $1.82 $2.34 $1.63 $2.31 $1.56 $2.29 $1.52 $2.29

Bus Operating Cost per Revenue Bus Hour(2) $254.00 
$140.02 

$209.00 $140.34 $209.00 $140.32 $209.00 $140.32

Light Rail Operating Cost per Revenue Train Hour(2) $303.00 
$248.20 

$298.00 $260.32 $305.00 $259.98 $299.00 $259.84

COST EFFECTIVENESS     

FTA Performance Measures     

Incremental Cost per Hour of Transportation System User 
Benefit -- $33.58 $30.31 $22.73 $21.12 $18.36 $21.24 

TRANSIT SUPPORTIVE LAND USE AND FUTURE 
PATTERNS 

    

FTA Performance Measures     
Existing Land Use ● ● ● ● 
Transit Supportive Plans and Policies ● ● ● ● 
Performance and Impacts of Policies ● ● ● ● 
Other Land Use Considerations ● ● ● ● 
Local Performance Measures     
Compatible with City and Area Plans ◔ ● ● ● 
Support Revitalization Opportunities along the Central 
Subway Corridor Adjacent to Transit Stops/Stations ◔ ● ● ● 
Project Serves Major Activity Centers ◑ ● ◕ ● 
OTHER LOCAL CRITERIA     
Travel Time from Fourth/King to Market/Third/Fourth  ◔ ◑◕ ● ◕◑ 
Travel Time from Fourth/King to Stockton/Washington ◔ ◑ ● ◕ 
Parking supply and on-street loading zones on or near 
Third/Fourth Streets and Stockton Street ● ◔ ◕ ◑ 

Community Acceptance and Political Support ◔ ◑ ◕ ● 
LOCAL FINANCIAL COMMITMENT     
FTA Performance Measures 
Stability and Reliability of Capital Financing Plan -- ◕ ◕ ◕ 
Stability and Reliability of Operating Financing Plan ◔ ◑ ◑ ◑ 
Local Share to Project Costs -- ● ● ● 
Capital Costs Compared to Funding -- ◑ ◑ ◕● 
Operating Costs Compared to Funding ◑ ◕ ◕ ◕ 

●-High, ◕-Medium High, ◑-Medium, ◔-Medium Low, ○-Low 
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investment strategies are supportive of desired land use patterns, the Build Alternatives go further 

than the No Project/TSM Alternative toward implementing desired City policy and providing 

opportunities for revitalization along the Central Subway Corridor.   

Implementation of the Central Subway Project Build Alternatives would introduce some 

environmental impacts that do not exist for the No Project/TSM Alternative, but improvements to 

air quality and energy consumption would also occur with the implementation of the Build 

Alternatives, particularly Alternative 3B. 

S.8  AREAS OF CONTROVERSY/ISSUES TO BE RESOLVED 

Topics of concern raised by the public during the environmental review of the Central Subway 

Alternatives include: loss of on-street parking; loss of loading zones adjacent to businesses; local 

access concerns, displacement of affordable housing and small businesses, vibration impacts to 

older buildings, and noise during construction. 

S.9   COMMUNITY INVOLVEMENT 

Over the past several years, many public meetings have been held to solicit input to the Project.  

The MTA established a Community Advisory Group (CAG) early in the planning process to 

provide input to the identification and selection of design options for the Third Street Light Rail 

Project and to help select the options to carry forward for environmental review.  The CAG is 

composed of a broad cross-section of stakeholder groups from the six primary neighborhoods in 

the Third Street Corridor:  Visitacion Valley, Bayview Hunters Point, Potrero Hill, South of 

Market, and Chinatown/Downtown.  The CAG has met six times since December of 2003 to 

discuss the Central Subway phase of the Project.  

A Notice of Preparation (NOP) and Notice of Scoping Meeting were mailed in June 2005 and a 

Public Scoping meeting was held in June 2005.  Four public informational meetings were also 

held.  In September 2006, a revised Notice of Preparation was mailed.  A revised NOP was sent 

out because a number of property owners did not receive the June 2005 notice and the Project 

description had changed.  To ensure that the NOP was received by the appropriate recipients, the 

notice was mailed to the following: 

• All residents within the 300-foot boundary of the proposed Project alignment, including the 

North Beach construction variant; 
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• All property owners within the 300-foot alignment, including the North Beach construction 

variant as listed with the San Francisco Assessor’s Office; 

• The citywide Central Subway mailing list; and 

• The San Francisco Department of Planning’s Standard Environmental Impact Report mailing 

list. 

In October 2006, a series of community meetings were held along the alignment to update the 

public on the new Fourth/Stockton Alignment as the Central Subway Locally Preferred 

Alternative (LPA).  Since the mailing of the NOP, the Central Subway team has also held over a 

dozen community meetings in addition to the stakeholder meetings conducted by the executive 

team members and staff. 

S.10  AGENCY COORDINATION AND APPROVALS REQUIRED 

Permits and approvals involving local, state, and federal agencies will be required prior to Project 

implementation.  A list of these major approvals is provided in Table S-10. 
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TABLE S-10 
AGENCY APPROVALS 

Agency Approval or Permit 
Department of Interior Section 4(f) approval or “de minimis” finding by FTA. 
Advisory Council on Historic Preservation Approval of Memorandum of Agreement (MOA) describing 

procedures for protection of and mitigation of impacts to historic 
and cultural resources pursuant to Section 106 of the National 
Historic Preservation Act and 36 CFR 800. 

California State Historic Preservation Officer (SHPO) Finding of Effect Determination. 
California Public Utilities Commission (CPUC) Permits required for all at-grade or grade-separated railroad, 

highway, and street crossings as well as pedestrian crossings of 
light rail and railroad tracks; public hearings before the CPUC may 
also be required; a formal application to conform with CPUC Rules 
of Practice and Procedure (CPUC Code Section 1200) is required; a 
formal application requesting permission to deviate from the 
established CPUC General Order (G.O.) standard (such as those 
regarding the height requirements for overhead wires) must be 
submitted and approved by the CPUC. 

Caltrans Access Control Properties Review.  Permit to Encroach on Caltrans 
Right-of-Way. 

Metropolitan Transportation Commission (MTC) and 
California Transportation Commission 

Consistency with RTP and STIP. 

Bay Area Rapid Transit District (BART) Amendment of Consistency with the 1986 Muni/BART jJoint use 
Station Maintenance aAgreement, First Supplement for Powell 
Street station entries, and execution of the 2008 Station 
Improvement Coordination Plan. 

Regional Water Quality Control Board General Construction Activity Stormwater Permit. 
Bay Area Air Quality Management District (BAAQMD) Conformity determination. 
San Francisco Public Utilities Commission Batch Industrial Wastewater Discharge Permit required for 

dewatering affluent discharge to the combined sewer system 
providing the quality of the effluent meets the NPDES General 
Permit discharge standards. 

San Francisco Municipal Transportation Agency Approve Project.  Request from FTA a “Letter of No Prejudice” for 
New Starts federal funding.   Approval required for surface street 
changes, traffic operation changes, traffic control measures, and on-
street parking changes. 

San Francisco Department of Public Health Review and acceptance of site remediation plan in Maher 
Ordinance Area – Article 20. 

San Francisco Planning Commission General Plan Review/Referral for all aspects of project which occur 
in public rights-of-way, and amendments to appropriate portions of 
General Plan, Transportation Element, and Planning Code. 

San Francisco Landmarks Preservation Advisory Board Section 106 Review and Approval of Historical Architectural 
Report and SEIS/SEIR. 

San Francisco Department of Public Works Approval required for construction in streets and changes to 
sidewalk widths. 

San Francisco Redevelopment Commission Project review required for portions within existing Redevelopment 
Project Areas and, if adopted by the Board of Supervisors, within 
the proposed Redevelopment Areas.  No approvals are needed for 
constructing light rail. 

San Francisco Department of Recreation and Parks Section 4(f) “de minimis” approval.  Prop. K review and approval 
for shadow analysis.  Long-term encroachment permits for Union 
Square plaza. 

San Francisco Arts Commission Approval of the Public Arts Element and Civic Design. 
San Francisco Board of Supervisors Approval of General Plan and Planning Code amendments. 

Adoption of Redevelopment Plan amendments. 
Approval of property acquisitions, including eminent domain. 
Approvals required for use of City rights-of-way and Park property. 

San Francisco County Transportation Authority Review and inclusion of the Project in the Countywide 
Transportation Plan and Capital Improvement Program of the 
Congestion Management Program for San Francisco funding. 
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1.0 PURPOSE AND NEED 

The San Francisco Municipal Transportation Agency (MTA) is proposing the Central Subway Project 

(Project), as the second phase of the Third Street Light Rail Project that was evaluated under the National 

Environmental Policy Act (NEPA) and the California Environmental Quality Act (CEQA) in the Third 

Street Light Rail Project FEIS/FEIR (Case No. 96.281E) in 1998.  The Federal Transit Administration 

(FTA) issued a Record of Decision (ROD) for the Third Street Light Rail Project in 1999 and the San 

Francisco Public Transportation Commission (PTC) approved the Project.  The PTC was the predecessor 

policy board to the San Francisco Municipal Transportation Agency (MTA), which now oversees the San 

Francisco Municipal Railway (Muni) and the Department of Parking and Traffic (DPT).  The Phase 1 

Initial Operating Segment (IOS) opened for service in spring of 2007.1  This Supplemental Environmental 

Impact Statement/Supplemental Environmental Impact Report (SEIS/SEIR) updates information in the 

Central Subway Project Study Area and focuses on changes to the Central Subway portion of the Third 

Street Light Rail Project that have occurred since the certification of the 1998 Final Environmental 

Impact Study Statement and Final Environmental Impact Report (FEIS/FEIR).  Proposed changes to the 

Central Subway portion of the light rail project include: a new segment along Fourth Street between 

Brannan Harrison and Market Streets and along Stockton Street between Market and Geary Streets as an 

alternative to use of Third, Harrison, Kearny, and Geary Streets; extension of the planning horizon year 

from 2015 to 2030; the addition of above ground ventilation shafts for tunnel segments and stations; the 

use of off-street access to stations; a deep tunnel under Market Street; a closed barrier fare system; and the 

potential extension of a construction tunnel under Stockton Street and Columbus Avenue to the north end 

of the Project near Washington Square for removing the Tunnel Boring Machine (TBM). 

This SEIS/SEIR evaluates three alternatives for Phase 2 of the Third Street Light Rail Project, which are 

described in detail in Section 2.0 of this document.  Briefly, the Central Subway alternatives are: 

• Alternative 1 – No Project/Transportation Systems Management (TSM), developed in 

conformance with California Environmental Quality Act (CEQA) Guidelines and National 

Environmental Policy Act (NEPA) requirements, includes only the funded projects programmed in  

                                                      
1  The 1998 FEIS/FEIR used Initial Operation Segment to define the Phase 1 portion of the Third Street Light Rail Project.  This Phase of the 

project initiated passenger service in April 2007 and is now referred to as the T-Third Line.  This Supplemental SEIS/SEIR uses T-Third Line 
with reference to the Phase 1 segment, where appropriate. 
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the Regional Transportation Plan.2  The T-Third Line (Phase 1 of the Third Street Light Rail Project) 

and associated bus changes are included in this alternative. 

• Alternative 2 – Enhanced EIS/EIR Alignment, as analyzed in the 1998 FEIS/FEIR, uses King, 

Third, Harrison, Kearny, and Geary Streets as well as Fourth and Stockton Streets, crosses Market 

Street in a shallow subway at Third Street (Base Case), and includes a surface platform on Third 

Street at King Street and four subway stations (Moscone, Market, Union Square and Chinatown).  

Enhancements to the original FEIS/FEIR alternative include above-ground emergency ventilation 

shafts, off-sidewalk station entries where feasible, and the provision of a closed barrier fare system. 

• Alternative 3 – Fourth/Stockton Alignment was developed as an alternative that would operate 

exclusively on Fourth and Stockton Streets with a deep tunnel crossing of Market Street.  Two design 

options for this alternative are being evaluated: 

 Option A (Locally Preferred Alternative or LPA) has a double-track portal on Fourth Street 

between Townsend and Brannan Streets and three subway stations (Moscone, Union 

Square/Market Street, and Chinatown), and; 

 Option B (Modified LPA) has a double-track portal on Fourth Street between Bryant and 

Harrison Streets, a surface platform on Fourth Street at Brannan Street, and three subway stations 

(Moscone, Union Square/Market Street, and Chinatown).  Option B includes semi-exclusive and 

mixed-flow suboptions of the light rail surface operation on Fourth Street, with trains either 

physically separated from vehicle traffic (except at intersections and surface stations) or trains 

and vehicles sharing a lane with an embedded trackway. 

1.1 CORRIDOR LOCATION 

The location of the Central Subway Corridor (Corridor) is shown in Figure 1-1.  The Study Area extends 

from South of Market Street along Third and Fourth Streets near King Street, across Market Street to 

Geary and Stockton Streets in the Downtown, along Stockton Street in Chinatown, and includes a portion 

of North Beach along Columbus Avenue north of Union Street.  The Corridor, which is approximately 1.7 

miles long, is located in the northeastern quadrant of San Francisco.  It is the northern end of the 7.1-mile 

Third Street Light Rail Corridor that would extend from Visitacion Valley to Chinatown.  The 5.4- 

                                                      
2  Transportation Systems Management or TSM refers to relatively low-cost capital improvements intended to serve Project objectives without 

requiring a major capital investment, e.g. improvements to bus service rather than a rail investment. 
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FIGURE 1-1 

CENTRAL SUBWAY STUDY AREA LOCATION 

 

mile T-Third Line (Phase 1 of the Third Street Light Rail Project) opened in April 2007, connecting 

Downtown with Mission Bay, Potrero Hill, the Central Waterfront, Bayview Hunters Point, and 

Visitacion Valley. 

1.2 PURPOSE OF PROPOSED ACTION 

As the Project Sponsor, MTA’s objective for the proposed Project is to complete the second phase of the 

Third Steet Light Rail Project and provide Muni transit improvements in the Central Subway Corridor.  

MTA is seeking federal funding assistance to construct the proposed Central Subway Project.  In 2003 
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MTA began conceptual engineering on the 1998 Phase 2 Central Subway alignment that used Third, 

Harrison, Kearny, and Geary Streets, as well as Fourth and Stockton Streets, and included a shallow 

tunnel crossing of Market Street at Third Street.  In response to a series of community meetings and two 

years of engineering and design refinement efforts, a new alignment was identified to avoid, minimize, or 

mitigate potential impacts described in the 1998 FEIS/FEIR.  On June 8, 2005, the MTA Board 

designated the new alignment, that was entirely located on Fourth and Stockton Streets, as the Central 

Subway Locally Preferred Alternative (LPA).  This alternative was developed to avoid surface impacts 

along Third, Harrison, Kearny, and Geary Streets and to use a deep tunnel crossing of Market Street to 

avoid the existing sewer system on Mission Street.  In June 2005 the City circulated a Notice of 

Preparation (NOP) to notify the public of the preparation of a Supplemental EIS/EIR (SEIS/SEIR) to 

evaluate the Central Subway alternatives (Appendix B).  After the SEIS/SEIR is completed and the San 

Francisco Planning Commission has certified the SEIR, the FTA will determine if the preferred 

alternative meets their transit investment objectives and decide whether to recommend federal funding for 

the Project.  Transit investment objectives include:   

• Achieve transit service and mobility goals, while minimizing social, economic, and environmental 

impacts;  

• Increase transit use and reduce travel time at a reasonable cost; 

• Link public transportation investments with land use planning and community revitalization; 

• Have strong public and political support and compatibility with local, regional, and state planning 

initiatives; and 

• Enhance and preserve the environment, particularly in terms of reduced air and noise pollution and 

congestion relief. 

Once the FTA issues a Record of Decision (ROD), the City and County of San Francisco (City) will 

consider approval of the Project, as well as commitment of local funds to implement the preferred 

alternative.  

1.3 NEED FOR TRANSPORTATION IMPROVEMENTS IN THE CORRIDOR  

The Central Subway Project would help to address mobility and transit deficiencies by improving 

connections to communities in the northeastern and southeastern part of the City and improving reliability 

of transit services.  Transit deficiencies include those that exist at present and those that are anticipated to 

exist during the 20-year plus planning horizon (2030).  The Central Subway Project is also intended to 
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serve as a key infrastructure improvement to help ease congestion in the Study Area; improve transit 

service to the large transit-dependent population that resides along the Corridor; accommodate the 

increasing number of residents in the South of Market area; and serve mobility needs for the new jobs that 

are expected to be created in the Study Area.  The transportation deficiencies and Project needs are further 

described below. 

1.3.1 MUNI SERVICE RELIABILITY PROBLEMS IN THE CENTRAL SUBWAY CORRIDOR 

The primary bus lines currently serving the Central Subway Corridor are the 9-San Bruno, 30-Stockton 

and 45-Union/Stockton.  These lines traverse the dense and congested streets in North Beach, Chinatown 

and the Financial Districts of Downtown San Francisco (Downtown) before traveling into the South of 

Market, Mission Bay, Bayview, and Visitacion Valley districts.   These lines connect with the T-Third 

Line at Market Street and at King and Fourth Streets.  Buses caught in traffic congestion often provide 

unreliable service in and around the Downtown area. Currently, passengers may experience overcrowding 

and extended wait times between buses, as well as slower operating speeds and increased travel times.  

This situation is projected to worsen as traffic along the Corridor increases to projected 2030 levels. 

1.3.2 INADEQUATE CONNECTIVITY BETWEEN CORRIDOR TRANSIT LINES AND OTHER 
TRANSIT SERVICES 

As employment and activity centers continue to develop and disperse throughout the Bay Area and as that 

trend continues to 2030, it will become increasingly important to provide efficient connections from the 

Central Subway and the Third Street Corridor to transit lines serving all parts of San Francisco and the 

region.  The Third Street Light Rail Project was intended to address the inequality of transit connections 

to the Muni Metro rail system and to regional transit services such as BART and Caltrain perceived by 

residents of the corridor.  High unemployment rates for the Bayview and Visitacion Valley residents 

made the need for improved transit connections to regional employment centers particularly critical.  

Economic vitality was also a key issue for Chinatown residents and businesses that experienced reduced 

accessibility as a result of the removal of the Embarcadero Freeway following the 1989 earthquake. 

For the Phase 2 Central Subway Project, transit accessibility along the Corridor is particularly critical as 

the population has a higher degree of transit dependency (72 percent of households along the Central 

Subway Corridor are without a vehicle compared to 29 percent citywide) and higher unemployment rates 

than other parts of the City (9 percent unemployed in the Central Subway Corridor versus 4.6 percent 

citywide unemployment).3  The Phase 2 Central Subway also provides the opportunity for future 

                                                      
3  2000 U.S. Census Data 
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connections to other key transit corridors, such as Geary and North Beach, identified in the 1995 Four 

Corridor Plan.4 

1.3.3 PROJECTED INCREASES IN 2030 TRANSIT AND AUTO TRAVEL DEMAND IN THE 
CORRIDOR 

As presented in Table 1-1, an 55 84 percent increase in Central Subway Corridor population and a 26 19 

percent increase in the Central Subway Corridor employment is projected by 2030 (see also Figure 1-2).  

In contrast, in the North Beach area to the immediate north of the Central Subway Corridor, population is 

expected to decline by 13 percent, while the employment is projected to increase by only six percent.5  

The rate of population increase in the Central Subway Corridor is far greater than the City as a whole, 

which is expecting a 20 percent population increase.  The 26 19 percent employment increase in the 

Central Subway Corridor is slightly lower than the projected citywide employment growth of 28 percent 

over the same period.  Much of the population and employment growth would result from ongoing 

development in the Mission Bay Area, and projected development in the South of Market Area, which the 

Central Subway Project would traverse.   

TABLE 1-1 

POPULATION AND EMPLOYMENT PROJECTIONS 

2000 AND 2030 

Population Employment 
 

Area 
 

2000 
 

2030 
 

Difference 
% 

Change 
 

2000 
 

2030 
 

Difference 
% 

Change 
Central 
Subway 
Corridor  

 
52,160 

 
80,690 
96,040 

 
28,530 
43,880 

 
55% 
84% 

 
280,690 

 
352,490 
335,030 

 
71,800 
54,340 

 
26% 19% 

North 
Beach 
Variant 

 
12,120 

 
10,510 

 
(1,610) 

   
(13.3%) 

 
6,100 

 
6,490 

 
390 

 
6.4% 

SF 776,730 935,050 158,320   20% 636,670 815,680 179,010 28.0% 
Source:  San Francisco County Transportation Authority Model, based on Transportation Analysis Zone (TAZ) data derived from 2000 

Census Tract information. 

Note:  Central Subway is defined by the MTC Travel Analysis Zones(and Census Tracts) that are included in the Study Area identified in 
Figure 1-2.  This includes Census Tracts 113, 114, 117, 118, 119, 121, 123, 125, 176.01, 176.02, 178, 179.01, and 180. The  North 
Beach Tunnel Construction Variant is defined by the MTC Transportation Analysis Zones and Census Tracts 106 and 107.  There 
are minor differences between TAZ and Census Tract information.  

 

                                                      
4  San Francisco Transportation Authority, Four Corridor Plan, June 1995. 
5  North Beach would not be served by the Central Subway.  A construction variant is being considered that would extend the tunnel to North 

Beach to remove tunneling machines. 
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FIGURE 1 – 2 

STUDY AREA POPULATION AND EMPLOYMENT 
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Development resulting from other plans that have recently been adopted or are still in the planning phase, 

may also create increased travel demand in the Corridor.   

These plans are: 

• Mid-Market Redevelopment Plan 

• Eastern Neighborhood Community Plan (which includes the East South of Market Area) 

• Proposed Transit Center District Plan (Transbay Terminal) and the Fourth/King Railyards Plan 6 

In addition, the Bayview and Hunters Point neighborhoods served by the T-Third Line (Phase 1 of the 

Third Street Light Rail Project), to the south of the Central Subway Project, will continue to grow and 

increase trips in the Central Subway Corridor.  More information about these development proposals and 

the Redevelopment Plan is presented in Section 4.1, Land Use. 

The rapid growth in the Central Subway Corridor would affect travel demand correspondingly.  Table 1-2 

indicates that daily trips in the Corridor are expected to increase by 20 percent by 2030.  For Mission 

Bay, total trips would increase by over 381 percent by 2030 given the present development scenario.  In 

combination with the increase in trip generation expected to occur in the Third Street Corridor and south 

of the City, travel demand in the southeastern and northeastern parts of the City, if not accommodated on 

transit, would compound congested conditions on freeways and surface streets in eastern San Francisco.  

In addition, the increased travel demand would create a greater demand for Downtown parking, which is 

constrained in accordance with the City’s Transit First Policy. 

TABLE 1-2 

COMPARISON OF 2000 AND 2030 DAILY PERSON TRIPS 

Area 2000 2030 Difference % Change 
Central Subway 1,095,270 1,314,630 219,360 20% 

Mission Bay 35,900 172,620 136,720 381% 

SF 4,868,620 5,813,730 945,110 19% 
Note: Transit patronage estimates used the San Francisco County Transportation Authority travel demand model (San 

Francisco Model).  Population and employment assumptions are based on ABAG Projections, 2003. 
Source:  San Francisco Transportation Authority Travel Demand Model and Joe Castiglione, February 2007.  

 

                                                      
6  In December, 2006, the San Francisco Planning Department initiated planning for the Transit Center District Plan and the Fourth/King 

Railyards.  The Transit Center District Plan will recommend new planning policies and controls for land use, urban form, design, and public 
improvements for the area around the Transbay Terminal.  The Fourth/King Railyards Plan will produce policies, conceptual site plans, and 
implementation strategies for air-rights development of the rail yards at the Caltrain Terminal. 
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1.3.4 PROJECTED INCREASES IN 2030 TRAFFIC CONGESTION IN THE CORRIDOR 

As a result of the projected population and employment growth along the Central Subway and Third 

Street Corridors, traffic congestion on major highways and arterials, particularly Highway 80, Highway 

280, and Third Street is expected to increase substantially.  In the 2030 p.m. peak period, the intersections 

at Third and King Streets, Fourth and King Streets, and Sixth and Brannan Streets would all operate at 

Level of Service (LOS) F, with the average seconds of delay increasing considerably at each of these 

intersections resulting in longer queues (see Figure 1-3).  The anticipated congestion will lengthen current 

operating times for transit in the Corridor, where major trunk lines currently travel in mixed traffic 

through Downtown and Chinatown. 

1.3.5 INTEGRATION OF TRANSPORTATION IMPROVEMENTS WITH COMMUNITY 
REVITALIZATION ALONG THE CENTRAL SUBWAY CORRIDOR 

The Chinatown commercial district along Stockton Street, includes many small neighborhood-serving 

shops and services.  The loss of the Embarcadero Freeway, damaged by the 1989 Loma Prieta 

Earthquake, severed connections to and from Chinatown via the regional roadway network.  This 

reduction in vehicular access has had an affect on the economic vitality of Chinatown and prompted 

community leaders to advocate for transit and other access improvements to the area.  The Central 

Subway Project is seen as a key to reestablishing a high level of regional and citywide access to 

Chinatown and also providing an opportunity to reinvigorate Stockton Street.  The Chinatown Area Plan 

of the City’s General Plan addresses this problem by calling for the integration of transit- and pedestrian-

oriented improvements in Chinatown.7 

There are similar goals of integrating transit with commercial and residential activities along Fourth 

Street, as documented in the October 2006 Draft East SOMA Area Plan.8  The draft Plan recommends 

policies that would support conservation and development of the neighborhood with a goal to improve the 

physical environment and create a more livable neighborhood.  This includes the improvement and 

expansion of transit connections.  Specifically, the Plan acknowledges the possibility of a Central Subway 

Project on Fourth Street, requesting consideration of a stop on Fourth Street between Brannan and Bryant 

Street.  This stop would support new development anticipated in the East SOMA Area Plan. 

 

                                                      
7  San Francisco Planning Department, Chinatown Area Plan, last revision July, 1995. 
8  San Francisco Planning Department, Draft East SOMA Area Plan, October 3, 2006. 
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FIGURE 1-3 

CENTRAL SUBWAY AND THIRD STREET CORRIDOR PROJECTED 2030 LEVEL OF 
SERVICE (LOS) AT VARIOUS LOCATIONS 

 

1.3.6 AIR QUALITY ISSUES 
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The San Francisco Bay Area Air Basin is designated as a state non-attainment area and as a marginal 

federal non-attainment area for ozone.9  The Bay Area Air Quality Management District (BAAQMD) in 

cooperation with the Metropolitan Transportation Commission (MTC) and the Association of Bay Area 

Governments (ABAG) has prepared the Bay Area 2005 Ozone Strategy to meet the State requirements.  

The strategy includes measures that encourage cities and counties in the air basin to develop and 

implement local plans, policies, and programs to reduce automobile use and to improve air quality.  San 

Francisco has also adopted a “Climate Action Plan” to reduce greenhouse gas emissions (chiefly carbon 

dioxide) that includes goals for reducing vehicle trips by encouraging a shift to alternative modes, 

including public transit. 

1.4 PROJECT GOALS AND OBJECTIVES 

The goals and objectives for the Central Subway Project are based on the goals originally established in 

the Bayshore Transit Study for the Third Street Light Rail Project.10  These goals are also consistent with 

the San Francisco Downtown Plan and General Plan and the San Francisco County Transportation 

Authority’s Four Corridor Plan.11, 12  They also conform to FTA guidelines for evaluating the worthiness 

of proposed major transit capital investment projects.  Prior to 1991, FTA evaluated major transit 

investment projects primarily on their cost effectiveness and their degree of local financial support.  The 

FTA guidelines have been subsequently updated as part of the 1991 federal Intermodal Surface 

Transportation and Efficiency Act (ISTEA) and the 2005 SAFETEA-LU to include performance 

measures as major considerations in the evaluation of proposed capital investment for transit projects.  

Further modifications to FTA guidelines were initiated in 1997 and again in 2006 as part of the Section 

5309 New Starts Criteria.  The guidelines added access and mobility improvements, environmental 

benefits (particularly air quality and energy use reduction), cost-effectiveness, transit system operating 

efficiencies, such as changes in operating cost per passenger mile, transit-supportive land use, promotion 

of economic development, and local financial commitment.  Measures are developed for each criterion for 

the purpose of comparing project alternatives.  

The seven principal goals, that Muni identified for the overall Third Street Light Rail Project to guide the 

evaluation of alternatives, are still applicable to the Phase 2 Central Subway Project.  They are: 

                                                      
9  Designation as a non-attainment area means that state and/or federal air quality standards have not been met.  Based on data collected at Bay 

Area air quality monitoring stations by the California Air Resources Board, the EPA classified the Bay Area as a marginal non-attainment 
area for federal ozone eight-hour standards on April, 15, 2004. 

10  San Francisco Municipal Railway, Bayshore Transit Study Final Report; December 1993.  Available in Project File 96.281E at the San 
Francisco Planning Department, 1650 Mission Street, San Francisco. 

11  San Francisco Planning Department, General Plan,.  San Francisco Planning Department, Downtown Plan, last amendment May, 2005. 
12  San Francisco Transportation Authority, June 1995, Four Corridor Plan; available for review in Project File 96.281E at the San Francisco 

Planning Department, 1650 Mission Street, San Francisco. 
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1. Travel and Mobility Goal  Improve transit service to, from, and within the Central Subway Corridor, 

thereby enhancing the mobility of Central Subway Corridor residents, business people and visitors. 

2. Equity Goal.  Bring transit service in the Central Subway Corridor to the level and quality of service 

available in other sections of the City. 

3. Economic Revitalization/Development Goal  Design transportation improvements that support 

economic revitalization and development initiatives within the South of Market, Downtown and 

Chinatown Study Area. 

4. Transit-supportive Land Use Goal  Ensure compatibility with City land use plans and policies and 

transportation improvements so that transit ridership can be maximized and the number of auto trips 

reduced. 

5. Environmental Goal  Provide transit improvements that enhance and preserve the social and physical 

environment and minimize potential negative impacts during construction and operation of the line. 

6. Financial Goal  Implement transit improvements that provide for the efficient use of limited financial 

resources and are cost-effective. 

7. Community Acceptance and Political Support Goal  Provide a transportation system that reflects the 

needs and desires of Central Subway Corridor residents and business people and is compatible with 

the City’s planning initiatives. 

 
Each goal has associated objectives, presented in Table 1-3.  These goals and objectives are consistent 

with those presented in the 1998 FEIS/FEIR, but have been revised to specifically focus on the Central 

Subway Project.  The objectives can be measured by employing evaluation criteria that: 1) are 

quantitative rather than qualitative, to the extent possible; 2) use publicly available information generated 

as part of this environmental evaluation or from previous related studies; 3) provide perspective on the 

magnitude of potential impacts as well as the differences between the alternatives; and 4) are expressed in 

terms that can be understood by decision-makers and the general public. 

The evaluation of the Central Subway Alternatives using these goals and objectives for comparison is 

presented in Chapter 9.0. 

 

TABLE 1-3 

GOALS AND OBJECTIVES SUMMARY 

TRAVEL AND MOBILITY GOAL 
Objective 1:  Increase Transit Ridership 
Criteria:  comparison of daily linked transit trips and percent changes in transit boardings and passenger-miles 
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TABLE 1-3 

GOALS AND OBJECTIVES SUMMARY 

traveled per transit market 

Objective 2: Improve Service Reliability 
Criteria:  exclusive or semi-exclusive rights-of-way for transit 

Objective 3:  Reduce 2030 Transit Travel Time 
Criteria:  travel time comparisons between selected origin-destination pairs         

Objective 4: Improve Transit Operating Speed in Downtown/South of Market 
Criteria:  average operating speed for transit improved 

Objective 5:  Enhance the Opportunity to Expand Muni’s Light Rail System 
Criteria:  compatibility with the San Francisco Transportation Authority’s Four-Corridor Plan 

EQUITY GOAL 
Objective 1:  Improve Access to Downtown Employment Opportunities  
Central Subway Criteria:   comparison of travel time from Fourth/King to Market/Third/Fourth 

Objective 2: Improve Access to Chinatown 
Central Subway Criteria:   comparison of travel time between Fourth/King and Stockton/Washington 

ECONOMIC REVITALIZATION GOAL 
Central Subway Objective 1:  Maintain Auto and Truck Access along the Central Subway Corridor 
Central Subway Criteria:   curb parking supply and on-street loading zones on or near Third/Fourth Street and 

Stockton Street maintained 

Central Subway Objective 2:  Maintain Adequate Transit and Vehicular Circulation in the Fourth Street and 
Chinatown (Stockton Street) Commercial Districts 
Central Subway Criteria:   maintain Stockton Street peak period level of service and average transit operating speed 

Central Subway Objective 3:  Opportunities for Revitalization along the Central Subway Corridor Adjacent 
to Transit Stops  
Central Subway Criteria:   identify locations for redevelopment opportunities adjacent to transit stops 

Central Subway Objective 4:  Enhance Urban Design/Streetscape Improvements along Third and Fourth 
Streets in South of Market 
Central Subway Criteria:   identify areas for urban design/landscape treatments in the Third and Fourth Street 

commercial areas 

TRANSIT-SUPPORTIVE LAND USE GOAL 
Objective 1:  Support the Coordination of Land Use and Transportation Planning 
Criteria:  compliance with city-wide and area-specific land use plans related to the corridor   

Objective 2:  Serves Major Activity Centers in the Corridor 
Criteria:  number of activity centers having direct access to transit 
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ENVIRONMENTAL GOAL 

Objective 1:  Minimize Permanent Displacement of Homes and Businesses 
Criteria:  number of property acquisitions that displace homes or businesses 

Objective 2:  Minimize Impacts on Parklands/Cultural Resources 
Criteria:  number of affected sites 

Objective 3:  Minimize Air Quality Impacts 
Criteria:  pollutants pounds per day 

Objective 4:  Minimize Adverse Construction Impacts 
Criteria: number and length of time of blocked streets/blocked truck access/displaced parking 

Objective 5:  Provide Environmental Benefits to the Community 
Criteria:  number of environmental benefits identified 

FINANCIAL GOAL 
Objective 1:  Develop a Viable Financial Plan to Cover Total Capital Costs for the Alternatives 
Criteria:  capital costs compared with available and projected capital funding  

Objective 2:  Develop a Viable Financial Plan to Cover Total Annual Operating/Maintenance Costs (System-
wide) 
Criteria:  annual operating/maintenance costs compared with available and projected local funding 

Objective 3:  Maximize Transit Operating Efficiency While Accommodating 2030 Demand 
Criteria:  operating cost per passenger (linked trips), per bus-hour, and per train-hour 

COMMUNITY ACCEPTANCE GOAL 
Objective 1:  Gain Community Support for the Preferred Investment Strategy 

Objective 2:  Gain City Support for the Preferred Investment Strategy 

Objective 3:  Gain Support from Appropriate Regional, State, and Federal Agencies 
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2.0 ALTERNATIVES 

Under the National Environmental Policy Act (NEPA) an EIS should provide a full and fair discussion of 

significant impacts and inform decision-makers and the public of reasonable alternatives which would 

avoid or minimize adverse impacts or enhance the quality of the human environment (40 C.F.R. 1502.1).  

The Alternative’s Section of the document shall:  “a) rigorously explore and objectively evaluate all 

reasonable alternatives and, for alternatives which were eliminated from detailed study, briefly discuss the 

reasons for their having been eliminated” and “b) devote substantial treatment to each alternative 

considered in detail including the proposed action so that reviewers may evaluate their comparative 

merits.” (Source: 43 FR 55994, 1978, CEQ Regulations Section 1502.14) 

Under the California Environmental Quality Act (CEQA), an EIR should focus on those alternatives that 

are capable of avoiding or substantially lessening any significant effects of the project (Public Resources 

Code 21002.1; CEQA Guidelines 15126.6).  Under both NEPA and CEQA, the alternatives considered 

should meet the Purpose and Need as defined in Section 1.0. 

The proposed Central Subway Build Alternatives are shown in Figure 2-1.  This chapter describes these 

alternatives and the development process and screening of alternatives by the community and local 

agency representatives. 

2.1 ALTERNATIVES TO BE ANALYZED IN THE SEIS/SEIR 

On June 7, 2005, the Municipal Transportation Agency (MTA) designated the Fourth/Stockton 

Alignment with a combined double-track portal on Fourth Street between Townsend and Brannan Streets 

as the Locally Preferred Alternative (Alternative 3A).  In response to public input during the 2005 

Scoping process and technical recommendations from a Peer Review Panel, and in order to reduce the 

cost of the project, a new design (Alternative 3B) was subsequently developed for the Fourth/Stockton 

Alignment.  The three alternatives to be analyzed, including design options, are summarized below. 

• Alternative 1 - No Project/TSM: Includes the projects programmed in the financially constrained 

Regional Transportation Plan (RTP) including the T-Third Line (formerly Initial Operating Segment - 

IOS) and associated bus changes.  This alternative is required as part of the environmental document 

by both NEPA and CEQA. 

• Alternative 2 - Enhanced EIS/EIR Alignment: This alternative is the same alignment along King, 

Third, Harrison, Fourth, Kearny, Geary, and Stockton Streets as presented in the 1998 FEIS/FEIR 

with a shallow subway crossing of Market Street at Third Street, modified to include the addition of  
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FIGURE 2-1 

CENTRAL SUBWAY BUILD ALTERNATIVES  

 

 

 
 

Source: PB/Wong 
Not to scale 

ALTERNATIVE 2: Enhanced EIS/EIR Alignment

ALTERNATIVE 3 (Option A LPA): Fourth/Stockton Alignment

ALTERNATIVE 3 (Option B Modified LPA): Fourth/Stockton Alignment  
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above-ground emergency ventilation shafts, off-sidewalk subway station entries, and the provision 

of a closed barrier fare system. This alternative includes one surface platform at Third and King 

Streets and four subway stations at Moscone, Market Street, Union Square, and Chinatown. 

• Alternative 3 - Fourth/Stockton Alignment: This alignment would be exclusively on Fourth and 

Stockton Streets with a deep subway crossing of Market Street and two design options: 

 Option A (LPA) with a double-track portal on Fourth Street between Townsend and Brannan 

Streets and three subway stations at Moscone, Union Square/Market Street, and Chinatown, or  

 Option B (Modified LPA) with a double-track portal on Fourth Street between Bryant and 

Harrison Streets, three subway stations at Moscone, Union Square/Market Street, and Chinatown 

and a surface platform on Fourth Street just north of Brannan Street.  This option also evaluates 

two sub-options with mixed-flow or semi-exclusive rail operation on the surface of Fourth Street. 

On February 19, 2008, the MTA, subsequent to publication of the Draft SEIS/SEIR, endorsed Alternative 

3B as the LPA. 

2.1.1 ALTERNATIVE 1 - NO PROJECT/TSM 

This alternative serves as a 2030 Baseline for comparison with other alternatives.  It includes the 

following key elements that are proposed to be in place by 2030 (see Figure 2-2): 

• programmed projects in the approved and financially constrained Regional Transportation Plan 

(RTP); 

• operation of the T-Third line, which opened for passenger service in April 2007 as an extension of the 

Castro Shuttle K-Ingleside to Visitacion Valley, with associated restructured bus service in Visitacion 

Valley at the south end of the corridor and bus connections in Chinatown/North Beach at the north 

end; 

• extension of the N-Judah from its existing terminus at Caltrain at King and Fourth Streets to an 

existing turnaround loop at 18th, Illinois, and 19th Streets, to provide additional service to the UCSF 

and Mission Bay development. 

A No Project Alternative and a No Build/TSM Alternative were independently analyzed in the 1998 

FEIS/FEIR.  The No Build/TSM Alternative was different from the No Project Alternative and assumed 

that bus service would increase by about 80 percent by 2015 to meet demand.  Among other bus changes, 

increased frequencies on the 15-Third diesel bus line and a new 15-Third short line between Chinatown 
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and the Central Waterfront were proposed.  (The 15-Third bus was discontinued in April 2007.)  A new 

bus maintenance facility to accommodate an additional 27 diesel coaches and 6 trolley coaches was also 

part of the 1998 No Build/TSM Alternative.  
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FIGURE 2-2 

ALTERNATIVE 1 – NO PROJECT/TSM 
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Since implementation of the T-Third line, the Project Purpose and Need have not changed.  As bus 

service is already provided at three minute frequencies or better for much of the Central Subway Corridor 

and the streets, particularly Stockton Street, are operating at capacity, it would be difficult to introduce 

additional bus service as a viable TSM alternative.  The No Project and TSM Alternative are combined 

for this SEIS/SEIR.   

In conformance with CEQA guidelines, the No Project/TSM Alternative represents the scenario in which 

the existing transportation system remains unchanged except for the modifications that are already 

programmed to be implemented in the Third Street/Central Subway Corridor.  The 2030 No Project/TSM 

Alternative, therefore, includes the existing roadway system, the existing Muni route network, fleet size 

and mix, facilities, and service frequencies (except those as noted below) and the projects programmed in 

the Muni Short Range Transit Plan and the RTP.  The existing roadway system, Muni route network and 

fleet characteristics are described in Section 3.0. 

The No Build/TSM Alternative includes the following bus service frequency changes that would be 

implemented by 2030 in conjunction with the introduction of the T-Third line service: 

• 30-Stockton long line (terminus at Beach and Broderick Streets): 

 Weekday, midday service frequencies would be improved from nine to seven and a half minutes, 

and evening service frequencies would be improved from twelve to ten minutes; 

 Saturday, service frequencies would be improved in the evening from twelve to nine minutes; 

• 30-Stockton short line (terminus at Van Ness Avenue and North Point Street): 

 Weekday, midday service frequencies would be reduced from a range of four to five minutes to 

seven and a half minutes, p.m. peak service frequencies would be reduced from a range of four to 

five minutes to nine minutes, and evening service frequencies would be improved from twelve to 

ten minutes; 

 Saturday, service frequencies would be reduced in the midday from a range of three to six 

minutes to six minutes, and improved in the evening from twelve to nine minutes;  

 Sunday, midday service frequencies that now range from four to eight minutes would be set at six 

minutes, while evening frequencies would be improved from twelve to nine minutes; 
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• 45-Union/Stockton line: 

 Weekday, a.m. and p.m. peak service would be improved from nine to eight minutes, and evening 

service frequencies would be improved from fifteen to ten minutes; 

 Sunday, service frequencies would be reduced in the evening from twelve to fifteen minutes. 

Programmed Transit and Roadway Improvements 

Transit improvements currently under construction or planned for the future will be in place by the time 

that the Project is implemented.  These improvements are part of the base transit network for the No 

Project/TSM Alternative and all of the Build Alternatives.  These improvements include:  new fare gates 

in the Market Street Subway, the construction of the new Metro East Light Rail Facility (scheduled for 

completion in 2008), and the replacement of existing facilities and equipment at the end of their life cycle.  

Other Muni service improvements that are programmed for implementation in the Central Subway 

Corridor are identified in the Short Range Transit Plan and/or the RTP and are part of the No 

Project/TSM Alternative.  They are listed below, and those located in the Downtown area north of 

Mission Bay, are indicated in Figure 2-3. 

• 45-Union/Stockton and 22-Fillmore:  When demand warrants, the 45-Union/Stockton trolley bus line 

will be extended from Fourth and Townsend Streets through Mission Bay and Potrero Hill to a new 

terminus at Third and 20th Streets, replacing 22-Fillmore service in Potrero Hill.  At the same time, 

the 22-Fillmore will be rerouted through Potrero Hill along 16th Street to Third Street, in accordance 

with the Mission Bay Plan.  This extension of trolley service will serve the new Mission Bay and 

UCSF development. 

• F-line/Muni Metro Extension Connector Track.  As part of the Mid-Embarcadero Roadway project, a 

connector track was installed in the median of The Embarcadero roadway from south of the Ferry 

Building to Folsom Street.  The connector track links the F-line with the Muni Metro Extension. This 

new track permits F-line vehicles to operate to the Giants Ballpark, however, no regular service is 

planned at this time. 

• Bus Rapid Transit (BRT).  The Geary Corridor is one of the identified corridors for BRT 

implementation and planning work is underway. 

• Transit Preferential Streets (TPS) Improvements.  Corridors identified for TPS improvements are 

Stockton Street/Columbus Avenue and Market Street. 
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FIGURE 2-3 

NO PROJECT/TSM ALTERNATIVES TRANSIT AND ROADWAY IMPROVEMENTS 
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• Islais Creek Bus Maintenance and Storage Facility.  In 2008, Muni will begin construction of a new 

bus maintenance facility at Indiana and Tulare Streets to replace Kirkland Division.  The $73 million 

facility will be situated on a 5.3 acre site that can accommodate a maximum of 165 standard diesel 

buses.  Running and heavy repair functions will be performed at this facility when it becomes 

operational in 2010. 

• BART System Upgrades.  This project would improve station access, expand station capacity, and 

introduce new vehicles to the BART core system to reduce existing system constraints.  These 

projects will be incrementally implemented over the next 20 years. 

• Transbay Terminal Muni Bus Facility Relocation.  The Transbay Joint Powers Authority, an agency 

composed of representatives of the City, AC Transit, and CalTrain has approved a project to replace 

the Transbay Terminal at its existing site.  The new facility would accommodate Muni buses as well 

as AC Transit, SamTrans, Golden Gate Transit and would be capable of accommodating a future 

Caltrain Peninsula Rail Service and possible high speed rail.  During construction of the Transbay 

Terminal facility, Muni bus service would be temporarily relocated to a site south of Howard Street 

and between Main and Beale Streets.  The first phase of the Transbay Terminal improvements is 

included in the Metropolitan Transportation Commission’s RTP. 

The No Project/TSM Alternative also includes roadway improvements in the Corridor that are underway 

or committed for implementation (refer to Figure 2-3).  They are: 

• Bay Bridge Approach and Terminal Separator Ramps.  Caltrans is providing seismic upgrades to the 

Bay Bridge west approach structure and rebuilding the Terminal Separator ramps.  Expected 

completion date is 2013.   

• Integrated Transportation Management System (ITMS). The ITMS is operated by DPT’s SFgo 

Program. Two of these corridors, Market Street and Mission Street, cross the Central Subway Project 

Corridor along Fourth Street.  The SFgo Program is currently seeking funding to install fiber optic 

communication cable along the Market Street corridor, and the timetable for installation of the cable 

is dependent on when funding is secured.  The Mission Street corridor has been planned but has not 

yet been programmed into any funding mechanism at this time.  In addition, fiber optic 

communications cable would be installed along the Project Corridor on Fourth Street between Market 

and King Streets.  The installation of fiber optics is also being considered along streets in the vicinity 

of Union Square to provide for changeable message signs in the Union Square Garage.  Old 
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traffic signal equipment including controllers, cabinets, conduits, poles, and signal heads would be 

replaced at signalized intersections affected by the construction in the Corridor. 

• Transbay Terminal Roadway Changes.  The new Transbay Terminal facility will provide expanded 

bus and rail service in a new building on the site of the existing Transbay Terminal at First and 

Mission Streets.  Included in the project improvements are new ramps linking the Transit Center to 

the Bay Bridge and to the planned off-site Bus Storage facilities. 

2.1.2 ALTERNATIVE 2 - ENHANCED EIS/EIR ALIGNMENT 

In the Enhanced EIS/EIR Alignment, the 1.75 mile light rail service would operate between Fourth and 

King Streets and Stockton and Jackson Streets.  North of the Fourth and King Street IOS surface 

platform, the rail would travel east of on King Street in a surface configuration and northbound on Third 

Street and southbound on Fourth Street, transitioning to a subway operation at portals located between 

Brannan and Bryant Streets.  The service would operate independent of the existing Muni Metro Market 

Street subway (see Figure 2-4). 

This alternative follows the 1998 EIS/EIR (Base Case) Alignment with its shallow crossing of Market 

Street at Third Street, but also incorporates design changes to meet current fire codes and new Muni fare 

collection policy.  (See Alternative 2 profile in Figures 2-5 and 2-6.)  In order to meet current fire codes, 

above-ground emergency ventilation shafts would be located in off-street right-of-way rather that 

provided through an in-street ventilation system as originally planned.  To address public concerns about 

pedestrian access and space constraints, most subway station entries have been moved off crowded 

sidewalks to private or public property and combined wherever possible with vent shafts.  A description 

of the Enhanced EIS/EIR Alignment is provided below. 

Alignment – Alternative 2 

The Enhanced EIS/EIR Alignment would extend the T-Third line north of King Street on Third and 

Fourth Streets to single-track portals between Brannan and Bryant Streets.  This alternative would include 

a surface station on Third Street across from the ballpark, and four subway stations at Moscone, Union 

Square, Market Street, and Chinatown. 

After stopping at the existing station platform at Fourth and King Streets, light rail vehicles (LRVs) 

traveling northbound would turn right into the King Street median and follow the Muni Metro Extension 

tracks to Third Street (refer to Figure 2-4).  At Third Street, the northbound track would curve left into  
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FIGURE 2-4 

ALTERNATIVE 2 – ENHANCED EIS/EIR ALIGNMENT 
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FIGURE 2-5:  ENHANCED EIS/EIR ALIGNMENT  

PROFILE BETWEEN FOURTH/KING AND MARKET/THIRD STREETS 
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FIGURE 2-6:  ENHANCED EIS/EIR ALIGNMENT  

PROFILE BETWEEN MARKET/THIRD STREET AND STOCKTON/JACKSON STREETS 
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the curb lane on the west side of Third Street, where a surface station serving the ballpark would be 

located.   

Traffic signals would synchronize the left turn movement of LRVs with left-turning cars and trucks from 

King Street to Third Street. 

North of King Street, LRVs would travel in a semi-exclusive right-of-way northbound on Third Street 

and southbound on Fourth Street.  On Third Street between Townsend and Brannan Streets, the light rail 

track would be located to the west of three northbound traffic lanes.  As LRVs shift into the center of 

Third Street, north of Brannan Street at the portal, the street configuration would transition to two 

northbound traffic lanes on each side of the light rail alignment.  On Fourth Street between Bryant and 

Brannan, LRVs would operate with two southbound traffic lanes on each side of the light rail alignment.  

At Fourth and Townsend Streets, the track would shift slightly to the east to accommodate three 

southbound traffic lanes west of the tracks and one northbound right turn only traffic lane east of the 

tracks.  The 30-Stockton and 45-Union/Stockton trolley bus lines would continue operation on the east 

side of Fourth Street, south of Bryant Street, to the Caltrain Terminal west of Fourth Street on Townsend 

Street.  Existing trolley bus stops would be retained on Fourth Street just north of Bryant and Brannan 

Streets.  No major overhead wire relocations would be necessary under this alternative.  The bus loading 

zone would continue to be located on Townsend Street for northbound buses and on Fourth Street 

adjacent to the Caltrain Terminal for southbound buses.  Up to 93 parking spaces would be eliminated 

between King and Bryant Streets, including 57 of the 92 spaces on Third Street and 36 of the 56 spaces 

on Fourth Street between Townsend and Bryant Streets.  Parking on both sides of Third and Fourth 

Streets at the portals (Brannan to Bryant Streets) would be eliminated as would all parking on Third Street 

between King and Townsend Streets.   

On Third Street, north of Brannan Street, the northbound tracks would enter the subway in a 410-foot 

long single-track portal structure located in the middle of the street.  On Fourth Street, south of Bryant 

Street, the southbound tracks would exit the subway from a 360-foot single-track portal structure, also 

located in the street median.  Two lanes of traffic would pass on each side of the 18-foot wide single-track 

portal on both Third and Fourth Streets.  The northbound subway would continue under Third Street to 

Harrison Street.  The southbound subway, which would link with the northbound subway at Third and 

Harrison Streets, would curve under the edge of the property at 425 Fourth Street (Assessor’s Parcel 

#3762-112) bordering the south side of Harrison Street between Third and Fourth Streets, and then curve 

north from Harrison Street to Third Street under the property at 370 Third Street (Assessor’s Parcel 

#3751-157) about 30 feet below the surface for northbound operations with the southbound tunnel 
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running below.  Easements would be required under buildings at both locations.  Deep (mined) tunneling 

would be used to avoid affecting the foundations of two buildings located above the subway on Third and 

Fourth Streets at Harrison Street. 

The northbound and southbound subways would converge at Third and Harrison Streets in a stacked 

configuration with the southbound track located below the northbound track.  This configuration was 

provided to not preclude a future connection of the Central Subway with a possible future Geary subway 

line traveling under Geary, Kearny, and Third Streets and then east via Folsom Street to the vicinity of the 

Transbay Terminal.  The Geary subway is not analyzed in the Central Subway SEIS/SEIR; the Geary 

project would be subject to an independent environmental analysis in the future should a project be 

defined and funding identified.  The stacked configuration would continue under Third Street into the 

Moscone Station located between Folsom and Howard Streets (see Figure 2-7).   

Northbound and southbound station platforms would be at two levels and would share a common 

mezzanine (concourse).  Station access from the surface (stairs/escalators and one elevator) would be 

permitted only on the east side of Third Street because the presence of truck ramps leading to loading 

docks underneath the Moscone Center would preclude surface access on the west side of Third Street.  

The main station entrance (escalators and stairs) would be in the Tehama Pedestrian Way next to retail 

bays on the north side of the Moscone Garage.  One elevator would be located near Third Street and 

Tehama Pedestrian Way in the northwest corner of the Moscone Garage.  Emergency stairs would be 

provided by a hatch located in the sidewalk off Clementina Street near the southwest corner of the garage.  

There would be no direct access into the Moscone Center in order to comply with the facility’s access 

control.  Two emergency ventilation shafts would extend east of Third Street under Clementina Street, 

rising along the southeast exterior of the Moscone Garage to a height 16 feet above the garage roof. 

Immediately north of Howard Street, the tracks would ascend and transition to a side-by-side 

configuration to permit a shallow crossing above the BART/Muni Metro Market Street Subway.  The 

existing BART/Muni Metro Subway is composed of four 18-foot diameter steel plate lined tunnels.  The 

Market Street Station would be located north of Mission Street (see Figure 2-8), linked by an 

approximately 440-foot long underground pedestrian concourse via Stevenson and Annie Streets to the 

Montgomery Street BART/Muni Metro Station. 
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FIGURE 2-7:  ENHANCED EIS/EIR ALIGNMENT - MOSCONE STATION 
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FIGURE 2-8:  ENHANCED EIS/EIR ALIGNMENT – MARKET STREET STATION 
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Construction of the Market Street Station would displace an eight-foot diameter trunk sewer line under 

Mission Street.  The trunk sewer line could be relocated or abandoned or, in lieu of these options, a 

siphon and pump station could be installed under the Third/Mission intersection to force wastewater 

under the subway (refer to Section 2.2.2, Central Subway Alternative Construction Methods).  The 

shallow configuration of the station would preclude construction of a mezzanine and (concourse) level 

above the platform.  Instead, access would be provided from street level to a mezzanine and (concourse) 

under the platform level for fare payment, and then up to the platform level via subsurface escalators, 

stairs, and elevators.  The main street entrances (escalators and stairs) would be located on the south side 

of Market Street just west and east of Third Street.  Two elevators would be located on the southwest 

corner of Market and Third Streets next to the escalators and stairs.  Two sets of emergency stairs would 

be provided by a hatch located in sidewalks on the west and east sides of Third Street just south of Jessie 

Street.  Two emergency ventilation shafts would extend east of Third Street under Stevenson Street, rising 

at the northeast interior of the private Hearst garage at 45 Third Street (Assessors Parcel #3707-058) to a 

height 26 feet above the roofline.  The vent shafts would displace about 30 parking spaces and would 

require an easement. 

After crossing the Market Street Subway, the alignment would turn west under Geary Street and descend 

into a stacked configuration as shown in Figure 2-9.  The stacked subway configuration is provided so as 

not to preclude a connection with a possible future Geary Street subway line traveling east and westbound 

from Union Square.1  The stacked configuration would continue to Union Square Station, which would be 

located on Stockton Street between Geary and Sutter Streets.  The stacked tunnels would affect the design 

of the Union Square Station, which would include a mezzanine and (concourse) and two platform levels 

(refer to Figure 2-9).  The main pedestrian entry would be located on the east side of the Union Square 

Plaza near an existing pedestrian stairway and café.  It would include escalators and stairs, rising from the 

sidewalk level at Stockton Street to the plaza entrance.  Additional entries would be located in sidewalk 

bulb-outs on Stockton Street north (stairs) and south (escalators) of Maiden Lane.  Emergency stairs 

would be provided by a hatch located in the sidewalk on the east side of Stockton Street just south of 

Campton Place.  Two vent shafts would be integrated into the Union Square plaza terrace between the 

plaza café and the sidewalk on the west side of Stockton Street.  Vent shafts would be located on either 

side of the escalators and stairs.  The vent shafts would be about 11 feet high, but would 

                                                      
1  The possible future Geary subway project is not part of the Central Subway Project and is not analyzed in the Central Subway SEIS/SEIR.  

The Geary project would be subject to an independent environmental analysis in the future should a project be defined and funding identified.   
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FIGURE 2-9:  ENHANCED EIS/EIR ALIGNMENT - UNION SQUARE STATION 
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not rise above the plaza because of their location on the terrace grade.  The emergency ventilation would 

be designed in cooperation with BART so as not to impact ventilation in the Powell Street Station.  Two 

elevators would be located north of the northern-most vent shaft with access from the sidewalk on 

Stockton Street.  These facilities would displace about 29 of the 985 parking spaces in the Union Square 

Garage.  The bulb-out for the escalators on the east side of Stockton Street, south of Maiden Lane, would 

widen the sidewalk by about four feet and would extend a little over 50 feet, displacing two to three truck 

parking spaces.  The bulb-out for the stairs on the east side of Stockton north of Maiden Lane would 

widen the sidewalk about five feet and would extend a little over 60 feet, displacing three truck parking 

spaces. 

North of the Union Square Station, the subway would continue in a mined tunnel under Stockton Street.  

The north and southbound tunnels would transition to a side-by-side configuration before the Chinatown 

Station.  The station would have side platforms, as well as a crossover and tail tracks required for operator 

layover.  The northern terminus for the Central Subway would be in Chinatown at Stockton and Jackson 

Streets.  The underground station, between Sacramento and Washington Streets on Stockton Street, would 

have a mezzanine and (concourse) and one platform level (see Figure 2-10).  The main pedestrian 

entrance would be in a building that Muni would construct at 814-828 Stockton Street near Sacramento 

(Assessor’s Parcel #0225-014) to accommodate escalators, stairs, two elevators, and two emergency 

ventilation shafts.   

Construction of the station entrance would require acquisition of the parcel and relocation of ten 

businesses and one to two residential units over the businesses.  The Muni facility would require only one 

story; a structure of 40-feet in height was assumed on this parcel for this analysis.  Transit-oriented 

development could be proposed as part of an independent project for this site in the future.2  The 

maximum allowable height for this property is 65-feet; but, for the purposes of this SEIS/SEIR, it was 

assumed that Muni would restrict the building height to 40 feet as required to meet height limits in Prop K 

to minimize shadows on parks (Willy “Woo Woo” Wong Playground to the east of the station).  The vent 

shafts would rise to a height 10 feet above the development roofline on the southeast end of the parcel 

near Pagoda Alley.  Emergency stairs would be provided by a sidewalk hatch located in a bulb-out on the 

northwest corner of Stockton and Clay Streets.  The bulb-out would widen the sidewalk by seven feet and 

would extend about 40 feet, eliminating one white loading zone and a red zone.  A double  

 

                                                      
2  Any proposal for transit-oriented development on this site would be subject to independent environmental review once a specific proposal is 

defined. 
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FIGURE 2-10:  ENHANCED EIS/EIR ALIGNMENT - CHINATOWN STATION 
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crossover and twin storage tracks, capable of storing two 2-car trains, would extend beyond this subway 

station to Jackson Street. 

Station Locations – Alternative 2 

The Enhanced EIS/EIR Alignment would have four subway stations and one surface station, as listed in 

Table 2-1.  The surface station would be located on Third Street, north of King Street, to serve the 

ballpark.  Subway station platforms would be about 250 feet in length, and 16 to 23 feet in width 

(depending on configuration as side platform or center platform), and would accommodate two-car trains 

using high-floor LRVs.  All subway station designs include fare gates and ticket vending machines 

(TVMs) per new Muni policy; this specification requires longer station layouts and typically the need for 

a mezzanine and (concourse) level.  

TABLE 2-1 

ALTERNATIVE 2 - ENHANCED EIS/EIR ALIGNMENT STATION LOCATIONS 

Station Type Location 
King Street (northbound only) Surface Station - Platform adjacent to Sidewalk  Third Street between King 

and Townsend Streets 
Moscone  Underground - Two level stacked platform with a 

mezzanine and (concourse) level above the 
platform level.   

Third Street between Folsom 
and Howard Streets 

Market Street Underground - Single level side platforms with a 
mezzanine and (concourse) level below the 
platform level.   

Third Street between Mission 
and Market Streets 

Union Square Underground - Two level stacked platforms with 
a mezzanine and (concourse) level above the 
platform level.   

Stockton Street between 
Geary and Sutter Streets 

Chinatown Underground – Single level side platforms with a 
mezzanine and (concourse) level above the 
platform level.   

Stockton Street between 
Sacramento and Washington 
Streets 

 

Light Rail Operating Plan – Alternative 2 

For the Enhanced EIS/EIR Alignment, one-car trains would operate as an independent line (not linked 

with Muni Metro) from the southern terminus in Visitacion Valley, via the existing T-Third alignment to 

Fourth and King Streets, and then via the Central Subway to the northern terminus in Chinatown.  This 

service would be called the T-Third long line.  The T-Third short line would extend from the Mission Bay 

Turnaround Loop (18th, Illinois, 19th, and Third Streets) to Chinatown, also operating with one-car trains 

and the T-Third very short line would operate from Fourth and Berry Streets to Chinatown.  Service 

frequencies for each line would be five six minutes in the peak period and ten minutes during the 
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Midday, except for the short line.  The Castro Shuttle K-Ingleside would be extended to operate as the T-

Third line under the 2030 No 
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Project/TSM Alternative, but would operate as an independent line for the Enhanced EIS/EIR Alignment, 

using the 2006 configuration between Castro and Embarcadero Muni Metro Stations.  

Bus Operating Plan – Alternative 2 

To make efficient use of the Central Subway, bus operations in the Corridor would be restructured.  The 

Enhanced EIS/EIR Alignment bus system would be similar to the No Project/TSM Alternative including 

the extension of the 45-Union/Stockton trolley bus line from the Caltrain Terminal through Mission Bay 

and Potrero Hill to a new terminus at Third and 20th Streets and the rerouting of the 22-Fillmore trolley 

bus line along 16th, Third, and Mission Rock Streets to a terminus in Mission Bay.  In both bus plans the 

9X-San Bruno Express and 30-Stockton lines would have five and nine-minute peak period frequencies 

respectively, which are the current peak headways for those lines.  Changes from the No Project/TSM 

Alternative associated with the Enhanced EIS/EIR bus plan include the elimination of the 30-Stockton 

short line between Van Ness Avenue and North Point Street and the Caltrain Terminal at Fourth and 

Townsend Streets, and minor frequency adjustments as noted below.  All comparisons given below are to 

the No Project/TSM 2030 bus service. 

• 30-Stockton long line: 

 Weekday, midday service frequencies would be reduced from seven and a half to nine minutes; 

 Saturday, evening service frequencies would be reduced from nine to ten minutes; 

 Sunday service, which is currently provided only on the 30-Stockton short line, would be 

provided on the 30-Stockton long line.  Sunday service frequencies would be reduced in the 

midday from six to seven minutes and reduced in the evening from nine to ten minutes. 

• 30-Stockton short line: 

 Service would be eliminated during the week and on weekends. 

• 45-Union/Stockton line: 

 Weekday, service frequencies would be reduced in peak periods from eight to nine minutes. 

Operating Statistics – Alternative 2 

A summary of operating statistics for the Enhanced EIS/EIR Alignment is presented in Table 2-2.  The 

frequency on the 9X-San Bruno Express bus line would remain unchanged at five minutes when 

compared with the No Project/TSM Alternative.  Since the Enhanced EIS/EIR Alignment coincides with 

the routes for the 30-Stockton and 45-Union/Stockton lines south of Jackson Street, service hours for  
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TABLE 2-2 

ANNUAL OPERATING STATISTICS 

ALTERNATIVE 2 - ENHANCED EIS/EIR ALIGNMENT 
 
 
 
 

Alternative 

 
 

Peak 
Headways 
9-X Line2 

 
Diesel/Trolley 
Peak Demand 

(Systemwide Fleet 
size) 1 

 
Total Annual 
Diesel/Trolley 

Bus Hours 
(Systemwide) 1 

 
 

Peak 
Headways 
T-Third2 

 
LRV Fleet 

Peak Demand3 
(Systemwide 
Fleet size) 13 

Total  
Annual LRV 
Car Hours T-

Line 
(Systemwide) 

 
Existing (2007) 
T-Third 

 
5 minutes 

377 (495 473) 
diesel buses; 
225 (333 331) 
trolley buses 

 
2,592,230 

 
9 minutes 

 
118 119 

(151) LRVs 

84,800 
109,400 

(568,500) 
(570,200) 

 
No Project/TSM 
(2030)  

 
5 minutes 

377 (495) diesel 
buses; 
230 (333 336) 
trolley buses 

 
2,622,030 

 
7 minutes 

 
129 137 

(171) LRVs 

80,400 
117,000 

(609,500) 
(602,700) 

 
Enhanced 
EIS/EIR 
Alignment (2030)  

 
5 minutes 

377 (495) diesel 
buses; 
219 (333 336) 
trolley buses 

 
2,545,630 

 
5 6 minutes 

 
130 142 

(175) LRVs 

87,500 
83,900 

(591,200)(3) 
(621,800) 3 

Notes:  1  Source for 2007 bus equipment demand and bus hours is the Muni 2006-2025 Short Range Transit Plan, December 
 2005 and Dan Rosen, MTA, May 2007.  Revised Dan Rosen, MTA, January 2008. 

 2  Headway refers to the time between transit vehicles on a given line 
 3 Assumes one-car trains operating in the peak for the Central Subway on both the T-Third long and short lines and 

two-car trains on the T-Third very short line. 

 

these bus lines could be reduced where duplicate service occurs.  The Enhanced EIS/EIR Alignment 

would reduce the peak demand requirements for the combined diesel and trolley fleets over No 

Project/TSM which would result in a systemwide annual reduction of bus hours by 76,400.  Rail 

headways on T-Third line would improve from the current nine minutes under existing conditions to 

seven minutes in the No Project/TSM Alternative and to five six minutes under the Enhanced EIS/EIR 

Alignment.  The additional LRV route miles and service frequencies associated with the new Central 

Subway service would result in an annual increase decrease of 7,100 33,100 LRV car hours on the 

Central Subway Corridor T-Third line, but a system-wide annual reduction of 18,300 19,100 car hours. 

Transit Fleet Requirements – Alternative 2 

The Enhanced EIS/EIR Alignment would require four six additional LRVs (three five peak LRVs and one 

spare) compared to the No Project/TSM Alternative.  Muni’s total fleet size, including spares, would be 

175 LRVs with 130 142 LRVs in the peak.  The diesel bus fleet would be increased by 23 buses, but the 

and peak demand would remain the same as under the existing condition and the No Project/TSM 

Alternative.  The trolley bus fleet would remain the same as under increase by five buses from the 
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existing conditions and No Project/TSM Alternative by 2030 for Alternative 2, but the peak demand 

would be reduced by six vehicles over existing conditions and eleven vehicles over No Project/TSM.3   

                                                      
3  San Francisco Municipal Railway, EIR Supplemental Final Revised Light Rail and Bus Transit Operating Plan, August 6, 2006. 
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Light Rail Maintenance Facility 

The Metro East LRV maintenance facility that was analyzed in the 1998 FEIS/FEIR is currently under 

construction as part of the T-Third line and is expected to become operational in the fall of 2008.  It 

would be used to store and maintain the LRV fleet for the Enhanced EIS/EIR Alignment vehicles as well 

as for the T-Third line.  It also provides a traction power substation facility. Traction Power Distribution 

System  

The T-Third electric power distribution facilities would connect to the Central Subway (Enhanced 

EIS/EIR Alignment) facilities.  The northerly most T-Third electric power substation on Illinois Street 

near Mariposa Street (analyzed as part of the 1998 FEIS/FEIR) could be used for back-up power as could 

the Muni Metro Extension electric power substation on King Street, east of Third Street.  In addition, the 

Enhanced EIS/EIR Alignment would be constructed with overhead wire, feeder cable, and two new 

substations located within the station boxes (non-public areas) for the Moscone and Chinatown Stations.   

Signaling and Communications System  

The Automatic Train Control System used for Muni Metro would be installed in the subway portion of 

the Central Subway Project to monitor and control train movements in the subway.  The T-Third line, 

including the Central Subway segment, would operate independently from Muni Metro although it would 

share the existing control center at West Portal.  The Enhanced EIS/EIR Alignment would also have fire 

suppression, ventilation, and emergency back-up generator systems linked to Central Control. 

Fare Collection System in the Central Subway 

The Proof-of-Payment fare collection system on surface Third Street would be used for the Enhanced 

EIS/EIR Alignment.  However, unlike the T-Third line surface operation, the subway platforms would be 

considered paid areas.  In the subway stations, ticket vending machines and turnstiles similar to those 

installed at Muni Metro stations would facilitate fare collection.   

2.1.3 ALTERNATIVE 3 - FOURTH/STOCKTON ALIGNMENT 

The Fourth/Stockton Alignment would start as a double-track surface line at Fourth and King Streets and 

would proceed north along Fourth Street to a portal, at one of two possible locations, where it would 

transition from surface to subway operation.  It would continue north under Fourth Street as a double-

track operation to a terminus in the vicinity of Stockton and Jackson Streets (Figure 2-11).  The  
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FIGURE 2-11 

ALTERNATIVE 3 -FOURTH STOCKTON ALIGNMENT OPTION A (LPA) 
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pedestrian connection to the Market Street Subway would be at the BART/Muni Metro Powell Street 

Station.   

There is a construction variant for this alternative to extend the running tunnels another 2,000 feet north 

of the Chinatown Station to facilitate construction and extraction of the tunnel boring machines.  In this 

approach the tunnels would continue north on Stockton Street to a temporary shaft on Columbus Avenue 

near Washington Square Park where the tunnel boring machines would be extracted and construction 

equipment and materials could be delivered. 

As in the case of the Enhanced EIS/EIR Alignment, above-ground emergency ventilation shafts are 

proposed to be located in off-street locations and, wherever feasible, station access is located off- 

sidewalk in property to be acquired by Muni.  Fare gates are provided at the mezzanine level for all 

stations.  The location and number of stations varies for the two design options described below. 

Alternative 3 – Fourth/Stockton Alignment Option A (LPA) 

Alignment – Alternative 3A 

This alternative was selected as the Locally Preferred Alternative by the MTA Board at its meeting of 

June 7, 2005.  It would extend 1.7 miles north from the T-Third line terminus at Fourth and King Streets 

via Fourth and Stockton Streets to the Central Subway terminus in Chinatown.  After stopping at the T-

Third line station platform on Fourth Street at King Street, LRVs would continue north on Fourth Street 

in a semi-exclusive double-track median to a portal between Townsend and Brannan Streets.  This option 

would include three subway stations at Moscone, Union Square/Market Street, and Chinatown (see 

profile Figure 2-12).  It would not have any operations on King, Harrison, Third, Kearny, or Geary 

Streets. The 30-Stockton and 45-Union/Stockton trolley bus lines would continue operation on the east 

side of Fourth Street, south of Bryant Street, to the bus terminal east of Fourth Street on Townsend Street.  

Existing bus stops would be retained on Fourth Street just north of Bryant Street, but the island stop at 

Brannan Street would be moved from the north to the south side of the street.  No major overhead wire 

relocations would be necessary under this option. 

On Fourth Street between King and Townsend Streets the track would shift slightly to the east to 

accommodate three southbound traffic lanes west of the trackway and one northbound right turn only 

traffic lane east of the tracks.  At Townsend Street, the easterly lane would provide an exclusive right turn 

for northbound buses to facilitate use of the south side bus layover and loading zone near Fourth Street.  

Southbound buses would continue to use the layover and loading zone adjacent to the Caltrain  
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FIGURE 2-12:  FOURTH/STOCKTON ALIGNMENT OPTION A 

PROFILE BETWEEN FOURTH/KING AND STOCKTON/JACKSON STREETS 
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Terminal.  There are no existing parking spaces in this segment so none would be eliminated with this 

lane configuration. 

On Fourth Street between Townsend and Brannan Streets, the rail line would enter the subway through a 

360-foot double-track portal structure.  A Muni bus stop would be located in the median just north of the 

portal, but south of Bryant Street.  There would be three southbound traffic lanes next to the 27.5-foot 

wide portal: two on the west side of the tracks and one on the east side of the tracks.  Between Townsend 

and Brannan Streets, eight 18 parking spaces would be eliminated on Fourth Street.   However, this loss 

would be partially offset by the creation of three new parking spaces from a bus zone on the west side of 

Fourth Street south of Brannan that would no longer be needed. 

The subway would continue under Fourth Street to the Moscone Station (see Figure 2-13) between 

Folsom and Howard Streets.  This station would have a mezzanine and (concourse) and one platform 

level that would serve both northbound and southbound trains.  The main station entrance (escalators and 

stairs and two elevators) would be in an off-street property that Muni would acquire (at 266 Fourth Street, 

Assessor’s Parcel # 3733-093), currently the site of a gas station.  The Muni station facility would require 

only one story.  However, for purposes of this environmental review, it is assumed the station entry would 

be located in a 40-foot high building, with a setback 85-foot tower as permitted under existing zoning.  

While Muni may propose transit-oriented development for the station site in the future, no specific 

proposal has been identified at this time.  Development at this site would be the subject of an independent 

environmental review at such time as a specific proposal is submitted to the Planning Department.   

The vent shafts would rise 26 feet above the development 40-foot roofline on the north end of the parcel 

or to a height of 66 feet.  An additional stairway set would be located in the sidewalk on the west side of 

Fourth Street just north of Howard Street and an escalator on the north side of Howard Street, just west of 

Fourth Street.  A third elevator would be located directly across the street on the east side of Fourth Street 

near the corner of Howard Street. 

Immediately north of Howard Street, the alignment would descend and continue in a twin side-by-side 

tunnel configuration to permit a deep crossing of the Market Street Subway and an easement under 

buildings at 790-798 Market Street/2 Stockton Street (Assessor’s Parcel 0328-002) (see Figure 2-14).  A 

combined Union Square/Market Street Station would be located on Stockton Street between Maiden Lane 

and Market Street, with the station platform extending from just south of Geary Street to about 100 feet 

south of O’Farrell Street.  The station would have a common mezzanine and (concourse) and one 
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center platform level that would serve both northbound and southbound trains.  The south end of the 

Market Street/Union  
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FIGURE 2-13:  FOURTH/STOCKTON ALIGNMENT OPTION A - MOSCONE STATION 
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FIGURE 2-14:  FOURTH/STOCKTON ALIGNMENT OPTION A 

UNION SQUARE/MARKET STREET STATION 
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Square Station would connect to the BART/Muni Metro Market Street Subway at the Powell Street 

Station using existing pedestrian entrances on Market Street and at the northwest corner entrance on 

Stockton and Ellis Streets.  

At the north end of the station the main entrance would be located in the east side of the Union Square 

plaza near an existing stairway and café.  It would include escalators and stairs, rising from the Stockton 

Street sidewalk to the plaza entrance.  Two elevators would be located just south of the escalator/stair set.  

Additional entries would be located in sidewalk bulb-outs on Stockton Street north (stairs) and south 

(escalators) of Maiden Lane.  No additional emergency stairs would be provided.  Two vent shafts would 

be integrated into the plaza terrace between the plaza café and the sidewalk on the west side of Stockton 

Street.  One vent shaft would be on either side of the escalators and stairs.  The vent shafts would be 

about 11 feet high, but would not rise above the plaza because of their location on the terrace grade.  The 

emergency ventilation would be designed in cooperation with BART so as not to impact ventilation in the 

Powell Street Station.  The entry facilities would displace about 29 parking spaces of the 985 spaces in 

the Union Square Garage. The bulb-out for the escalators on the east side of Stockton Street south of 

Maiden Lane would widen the sidewalk by about 4 feet and would extend a little over 50 feet, displacing 

two to three truck parking spaces.  The bulb-out for the stairs on the east side of Stockton Street, north of 

Maiden Lane, would widen the sidewalk about 5 feet and would extend a little over 60 feet, displacing 

three truck parking spaces. 

North of Union Square, the subway would continue in twin-bored tunnels under Stockton in a side-by-

side configuration to the Chinatown terminus.  The Chinatown station would have a center platform with 

a crossover north of the platform and tail tracks for operator layover north of the crossover.  Like the 

Enhanced EIS/EIR Alignment, the Chinatown Station for the Fourth/Stockton Alignment Option A would 

be on Stockton Street between Sacramento and Washington Streets (see Figure 2-15).  It would have a 

mezzanine and (concourse) and one platform level for north and southbound trains.  The main pedestrian 

entrance would be in a building that Muni would construct on Stockton near Sacramento (814-828 

Stockton Street, Assessor’s Parcel #0225-014) to accommodate escalators, stairs, two elevators, and two 

emergency ventilation shafts.  Construction of the station entrance would require acquisition of the parcel 

and relocation of 10 businesses and one to two residential units above the businesses.  The Muni station 

facility would require only one story.  However, for the purposes of this analysis it is assumed that a 40-

foot high building consistent with Prop K would be constructed on the site.  The maximum allowable 

height for this property is 65-feet, but Muni would restrict the building height on the site to 40  
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FIGURE 2-15:  FOURTH/STOCKTON ALIGNMENT OPTION A - CHINATOWN STATION 
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feet to avoid casting additional shadows on the Willy “Woo Woo” Wong Playground to the east.  As with 

other build alternatives, Muni may propose transit-oriented development on the station site in the future, 

but no specific proposal has been identified at this time.  Development at the site would be the subject of 

an independent environmental review at such time as a specific proposal is submitted to the Planning 

Department.  The vent shafts would rise 10 feet above the development roofline on the southeast end of 

the parcel near Pagoda Alley.  Emergency stairs would be provided by a sidewalk hatch located in a bulb- 

out on the west side of Stockton Street near Washington Street.  The bulb-out would widen the sidewalk 

by 7 feet and would extend about 24 feet in length, eliminating one parking stall.   

A double crossover and twin storage tracks, capable of storing two three two-car trains, would extend 

north of this station to Jackson Street. 

Station Locations – Alternative 3A 

Fourth/Stockton Alignment Option A would have three subway stations (compared with four subway 

stations in Alternative 2) as listed in Table 2-3.  The subway station platforms would be about 250 feet in 

length and 26 to 28 feet in width and would accommodate two-car trains using high-floor LRVs.  The 

Union Square/Market Street Station has a much longer layout than the Moscone and Chinatown Stations.  

Like Alternative 2, this alternative would accommodate fare gates and ticket vending machines (TVMs) 

and a closed barrier fare collection system.  All subway station platforms are on one level with a 

mezzanine and a concourse level above the platform. 

TABLE 2-3 

CENTRAL SUBWAY FOURTH/STOCKTON ALIGNMENT OPTION A STATIONS 

Station Type Location 
Moscone Underground – Single level center platform with a 

mezzanine and (concourse) level above the platform 
level.   

Fourth Street between 
Folsom and Howard Streets 

Union Square/Market 
Street 

Underground - Single level center platform with a 
mezzanine and concourse level above the platform 
level. 

Stockton Street between 
Maiden Lane and Market 
Streets 

Chinatown Underground - Single level center platform and a 
mezzanine and concourse level above the platform 
level.   

Stockton Street between 
Sacramento and Clay Streets 

 

North Beach Tunnel Construction Variant 

For both design options in Alternative 3, there is an option to extend the running tunnels north of the 

original EIS/EIR terminus in Chinatown for construction purposes.  This construction variant is shown as 

an extension of Fourth/Stockton Alignment Option A under Stockton Street for approximately 2,000 feet 
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to a temporary construction shaft in the middle of Columbus Avenue near Washington Square in North 

Beach.  Other options were evaluated and presented to the public, but the location on Columbus Avenue 

was considered the most technically viable.4  The initial shaft would be 35 to 60 feet wide by 30 feet long, 

located in the middle lanes of Columbus Avenue between Union and Filbert Streets, and would occupy 

two traffic lanes.  During the shaft construction period, estimated at five to six months, at least one 

northbound and one southbound traffic lane would be maintained at all times.  Following excavation of 

the shaft, one half of the footprint would be decked over permanently.  The remainder would be 

temporarily decked so the cover could be removed for construction activities.  The latter shaft would be 

used to extract TBMs and could be used to deliver materials to Chinatown Station.  TBM extraction is 

estimated to take about a week for each TBM.  At the conclusion of TBM extraction and material 

delivery, the shaft would be permanently decked, leaving no surface impacts.  The running tunnels would 

not be finished out with track and other facilities, but could be used to store materials. 

Light Rail Operating Plan – Alternative 3A 

Light rail operations would be the same as identified under the EIS/EIR Enhanced Alignment (Alternative 

2) as described in Section 2.1.3. 

Bus Operating Plan – Alternative 3A 

To make efficient use of the Central Subway light rail line, bus operations in the Corridor would be 

restructured.  The Fourth/Stockton Alignment Option A bus system would be the same as under the 

Enhanced EIS/EIR Alignment presented in Section 2.1.3. 

Operating Statistics – Alternative 3A 

A summary of operating statistics for Fourth/Stockton Alignment Option A is presented in Table 2-4.  

Operating statistics would be the same as the Enhanced EIS/EIR Alignment for the diesel and trolley bus 

fleet (see Section 2.1.3).  Train headways on the T-Third line would improve from the current nine 

minutes under existing conditions to seven minutes in the No Project/TSM Alternative and to five six 

minutes under the Fourth/Stockton Alignment Option A.  Even though there is an increase in route miles 

and service frequencies associated with the new Central Subway service, the result is an annual reduction 

of 2,400 40,300 LRV car hours on the Central Subway Corridor T-Third line and a system-wide annual 

reduction increase of 27,800 11,900 car hours when compared to the No Project/TSM Alternative.  This is 

a result of the more direct alignment and faster travel time for this alternative. 

 

                                                      
4  Other portal locations along Stockton Street and Union Street would have impacts to traffic and access to local businesses. 
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TABLE 2-4 

ANNUAL OPERATING STATISTICS 

ALTERNATIVE 3 –FOURTH/STOCKTON ALIGNMENT OPTION A 

 
 
 
 

Alternative 

 
 

Peak 
Headways 
9-X Line2 

 
Diesel/Trolley 
Peak Demand 

(Systemwide Fleet 
size) 1 

 
Total Annual 
Diesel/Trolley 

Bus Hours 
(Systemwide) 1 

 
 

Peak 
Headways T-

Third2 

 
LRV Fleet Peak 

Demand3 
(Systemwide 
Fleet size) 13 

Total  
Annual LRV 
Car Hours  

 
T-Line 

(Systemwide) 
 
Existing (2007)     
T-Third  

 
5 minutes 

377 (495 473) 
diesel buses; 
225 (333 331) 
trolley buses 

 
2,592,230 

 
9 minutes 

 
118 119 
(151) LRVs 

 
84,800 

109,400 
(568,500) 
(570,200) 

 
 
No Project/TSM 
(2030) 

 
5 minutes 

377 (495) diesel 
buses; 
230 (333 336) 
trolley buses 

 
2,622,030 

 
7 minutes 

 
129 137 
(171) LRVs 

 
80,400 

117,000 
(609,500) 
(602,700 

 
Fourth/Stockton 
Alignment Option A 
(2030)  

 
5 minutes 

377 (495) diesel 
buses; 
219 (333 336) 
trolley buses 

 
2,545,630 

 
5 6 minutes 

 
127 139 
(175) LRVs 

 
78,000 
76,700 

(581,700)(3) 

(614,600) 3 
Notes:  1  Source for 2007 bus equipment demand and bus hours is the Muni 2006-2025 Short Range Transit Plan, December 

 2005 and Dan Rosen, MTA, 2007.  Revised Dan Rosen, MTA, January 2008. 
 2  Headway refers to the time between transit vehicles on a given line 
 3  Assumes one-car trains operating in the peak for the Central Subway on both the long and short lines and two-car trains 

on the T-Third very short line. 

 

Transit Fleet Requirements – Alternative 3A 

Fourth/Stockton Alignment Option A would require four three additional LRVs (three two plus one 

spare) beyond the 2030 LRV fleet requirements for the No Project/TSM Alternative.  In this scenario, 

Muni’s total LRV fleet size, including spares, would be 175 LRVs with 127 139 LRVs in the peak period.  

The diesel bus fleet would remain the same as the under increase by 30 buses from the existing conditions 

and No Project/TSM (2030) Alternative, in 2030, but with the same peak demand would not change.   

The trolley bus fleet would remain the same increase by five buses, but peak demand would be reduced 

by six trolleys over existing conditions and by eleven trolleys over the No Project/TSM Alternative.5 

 

                                                      
5  San Francisco Municipal Railway, EIR Supplemental Final Revised Light Rail and Bus Transit Operating Plan, August 6, 2006. 
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The light rail maintenance facility, traction power distribution system, signaling and communication 

system, and fare collection system previously described for Alternative 2 in Section 2.1.2 would also 

apply to Alternative 3A. 
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Alternative 3 – Fourth/Stockton Alignment Option B (Modified LPA) 

Alignment – Alternative 3B 

Fourth/Stockton Alignment Option B would extend 1.7 miles north from the T-Third line terminus at 

Fourth and King Streets via Fourth and Stockton Streets to the Central Subway terminus in Chinatown.  

After stopping at the station platform on Fourth at King Streets, light rail would continue north on Fourth 

Street to a double-track portal between Bryant Perry and Harrison Streets under I-80 (see Figure 2-16).   

There would also be three subway stations at Moscone, Union Square/Market Street, and Chinatown as in 

Fourth/Stockton Alignment Option A (see Figure 2-17). 

In order to accommodate light rail south of the portal, Fourth Street would be converted from one-way 

southbound to two-way traffic.  Overhead wire for the 30-Stockton and 45-Union/Stockton electric trolley 

bus lines would be relocated from the east to the west side of Fourth Street.  Existing bus stops would be 

retained on Fourth Street, just north of Bryant Street, and on Fourth Street, just north of Brannan Street.  

The trolleys would continue on a new turnaround loop via Brannan, Fifth and Townsend Streets to the 

existing bus terminal and loading zone on Townsend Street, just east of Fourth Street.   

On Fourth Street, the LRVs would operate in one of two lane configuration sub-options: semi-exclusive 

or mixed-flow.  In a semi-exclusive operation trains are physically separated from adjacent traffic except 

at intersections and at the surface station.  In a mixed-flow operation trains and other vehicles share a 

trackway that is embedded in the street. 

Fourth Street Surface Operation:  LRVs in Semi-Exclusive Right-of-Way. This sub-option was 

developed to optimize Muni light rail and roadway operations.  In this sub-option LRVs would operate 

between Fourth and King Streets to the portal under I-80 in a semi-exclusive double-track right-of-way, 

separated from adjacent traffic by six-inch curbs as shown in Figure 2-18.  This sub-option would 

generally provide two southbound traffic lanes on Fourth Street. 

Between King and Townsend Streets the tracks on Fourth Street would shift slightly to the east to 

accommodate three southbound traffic lanes west of the trackway and one northbound traffic lane east of 

the tracks.  The street configuration from west to east would provide: a southbound right turn only traffic 

lane next to the Caltrain Terminal, two southbound traffic lanes, a semi-exclusive double-track median, 

and a northbound traffic lane.  Bus loading zones would continue to be located on Townsend Street, just 

east of Fourth Street, for northbound buses and adjacent to the Caltrain Terminal for southbound buses.  
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FIGURE 2-16 

ALTERNATIVE 3 –FOURTH/STOCKTON ALIGNMENT OPTION B (MODIFIED LPA) 
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FIGURE 2-17:  FOURTH/STOCKTON ALIGNMENT OPTION B PROFILE 
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FIGURE 2-18:  FOURTH/STOCKTON ALIGNMENT OPTION B CONFIGURATION ON FOURTH STREET 

SEMI-EXCLUSIVE RIGHT-OF-WAY 
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There are no existing parking spaces in this segment so none would be eliminated with this lane 

configuration sub-option. 

On Fourth Street between Townsend and Brannan Streets, the rail line would continue semi-exclusive 

median operations.  The street configuration from west to east would provide: two southbound traffic 

lanes, the semi-exclusive double-track median, and one northbound traffic lane.  In this segment, all 18 

out of 20 parking spaces on Fourth Street would be permanently eliminated.  Just north of Brannan Street 

the tracks would spread to accommodate a center platform between Brannan and Freelon Streets.  The 

street configuration from west to east would provide: a southbound traffic lane (vehicles only), a 

southbound mixed-flow trackway (vehicles and trains), a 14.5-foot platform, a northbound semi-exclusive 

trackway, and a northbound traffic lane (vehicles only) with a forced right turn at Bryant Street.   The 

southbound trackway must be mixed-flow in this segment in order to maintain two lanes for southbound 

traffic.  Between Brannan and Bryant Streets 29 out of 36 parking spaces on Fourth Street would be 

permanently eliminated.   

North of the platform the tracks would come back together, crossing Bryant Street to a semi-exclusive 

right-of-way in the approach to the portal.  The rail line would enter the subway portal in the median in a 

360-foot retained cut located between Bryant and Harrison Streets.  There would be three southbound 

traffic lanes next to the 27.5-foot portal entrance: two on the west side of the tracks and one on the east 

side of the tracks.  Between Bryant and Harrison Streets, all of the 29 parking spaces on Fourth Street 

would be permanently eliminated.   

Fourth Street Surface Operation:  LRVs in Mixed-Flow.  This sub-option was developed to increase 

the availability of parking, address traffic circulation issues, and enhance the streetscape with median 

landscaping.  In this sub-option LRVs would operate between Fourth and King Street to the portal under 

I-80 in mixed-flow, with trains and vehicles sharing the double-track right-of-way.  Three southbound 

traffic lanes would be provided during the peak between King and Bryant Streets.  During the off-peak 

there would be two southbound lanes and parking on at least one side of the street.  Between King and 

Townsend Streets, the LRVs would operate in mixed-flow, with trains and passenger vehicles using the 

trackway in both directions, in addition to three southbound traffic lanes and one northbound traffic lane 

for vehicular use only.  The street configuration from west to east would provide: a southbound right turn 

only traffic lane next to the Caltrain Terminal (vehicles only), two southbound traffic lanes (vehicles 

only), a southbound mixed-flow trackway (vehicles and trains), a 6.5-foot planted median, a northbound 

mixed-flow trackway (vehicles and trains), and a northbound traffic lane (vehicles only) (see Figure 2-

19).  Bus loading zones would continue to be located on Townsend just east of Fourth Street for north- 



 
 

2.0:  ALTERNATIVE 3B 
 

Central Subway Project Final SEIS/SEIR – Volume I  2-41 

FIGURE 2-19:  FOURTH/STOCKTON ALIGNMENT OPTION B CONFIGURATION ON FOURTH STREET 

MIXED RIGHT-OF-WAY 
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bound buses and adjacent to the Caltrain Terminal for southbound buses.  There are no existing parking 

spaces in this segment so none would be eliminated with this lane configuration sub-option. 

On Fourth Street between Townsend and Brannan Streets, the rail line would continue median mixed-

flow operations.  The street configuration from west to east would provide: a 10-foot southbound peak 

tow-away lane (parking midday and evenings), a southbound traffic lane (vehicles only), a southbound 

mixed-flow trackway (vehicles and trains) a 6.5-foot planted median, a northbound mixed-flow trackway 

(vehicles and trains), and northbound traffic lane (vehicles only).  In this segment 5 parking spaces would 

be eliminated on the west side of Fourth Street during the peak, but retained midday/evenings; 15 parking 

spaces would be permanently eliminated on the east side of Fourth Street. 

Just north of Brannan Street the tracks would spread to accommodate a center platform between Brannan 

and Freelon Streets.  The street configuration from west to east would provide: a southbound traffic lane 

(vehicles only), a southbound mixed-flow trackway (vehicles and trains), a 15-foot platform, a 

northbound mixed-flow trackway (vehicles and trains), and a northbound traffic lane (vehicles only) with 

a forced right turn at Bryant Street.  Between Brannan and Bryant Streets 3329 out of 36 parking spaces 

on Fourth Street would be permanently eliminated.  The surface platform displaces space for parking 

except the few spaces on the west side of Fourth Street, north of Freelon Street. 

North of the platform, the tracks would come back together, crossing Bryant Street to a semi-exclusive 

right-of-way in the approach to the portal.  The rail line would enter the subway portal in a 360-foot 

retained cut, located in the middle of the street between Bryant and Harrison Streets.  There would be 

three southbound traffic lanes next to the 27.5-foot wide portal entrance: two on the west side of the 

tracks and one on the east side of the tracks.  Between Bryant and Harrison Streets, all of the 29 parking 

spaces on Fourth Street would be permanently eliminated due to the portal structure. 

The subway for Alternative 3B would continue under Fourth Street to the Moscone Station located 

between Folsom and Howard Streets (see Figure 2-20), the same as discussed for Alternative 3A on page 

2-28.  Like Alternative 3A, this station would have  mezzanine and concourse levels and a platform level 

that would serve both northbound and southbound trains.  The main station entrance (escalators, stairs, 

and two elevators), would be in the off-street property at 266 Fourth Street.  The station would  be shorter 

than the one proposed in Alternative 3A and the emergency exit would be provided on the west side of 

Fourth Street mid-block between Folsom and Howard Streets.   

Immediately north of Howard Street, the alignment would descend and continue in a side-by-side 

configuration to permit a deep crossing of the Market Street Subway and an easement under buildings at 
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790-798 Market Street/2 Stockton Street (Assessor’s Parcel’s #0328-002 and 37052-001 to 004).  

Different from Alternative 3A above, Alternative 3B would have a combined Union Square/Market Street 

Station located on Stockton between Geary and Market Streets, with a platform centered on O’Farrell 

Street (see Figure 2-21).  It would have a common  
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FIGURE 2-20:  FOURTH/STOCKTON ALIGNMENT OPTION B - MOSCONE STATION 
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FIGURE 2-21:  FOURTH/STOCKTON ALIGNMENT OPTION B - UNION SQUARE/MARKET STREET STATION 
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mezzanine and (concourse) and one platform level that would serve both northbound and southbound 

trains.  The south end of the Market Street/Union Square Station would connect to the BART/Muni Metro 

Market Street Subways at the Powell Street Station using existing pedestrian entrances on Market Street 

and at the northwest corner entrance on Stockton and Ellis Streets.  At the north end of the station the 

main entrance would be located at the southeast corner of Union Square on Geary Street just west of 

Stockton Street.  The entry would include escalators and stairs.  A site for as many as two elevators would 

be located off Stockton Street in the terrace near the corner at Geary Street.  The station entrances would 

displace about 34 parking spaces in the Union Square Garage.  A second set of stairs would be located in 

the sidewalk on the north side of Geary Street, just east of Stockton Street, behind an existing Muni bus 

stop.  Widening of the existing station access/egress on the north side of Ellis Street at One Stockton 

Street (the Apple Store) may require a bulb-out of the sidewalk, which would result in the elimination of 

three parking spaces and an existing street tree.  Two emergency ventilation shafts would extend west of 

Stockton Street under Ellis Street, rising inside the air-well of the Ellis/O’Farrell Garage at 123 O’Farrell 

Street to a height of 26 feet above the garage roof.  The emergency ventilation would be designed in 

cooperation with BART so as not to impact ventilation in the Powell Street Station.  These vents would 

displace about 25 parking spaces out of a total of 950 spaces in the Ellis/O’Farrell Garage.  

North of the Union Square station, the subway would continue in a bored tunnel under Stockton in a side-

by-side configuration to the Chinatown terminus.  This would permit the location of a station with a 

center platform, as well as a double crossover of tracks for train return in the opposite direction south of 

the platform.  Twin storage tracks, capable of storing two two-car trains, would extend north of the 

station, about 60 feet beyond Jackson Street.  Different from both Alternatives 2 and 3A, the Chinatown 

Station for Fourth/Stockton Alignment Option B would be located on Stockton Street between 

Washington Clay and Jackson Streets (see Figure 2-22).  It would have a mezzanine and (concourse) and 

one platform level for north and southbound trains.  The main pedestrian entrance would be in a building 

that Muni would construct on the west side of Stockton Street south of Washington Street (933-935949 

Stockton Street, Assessor’s Parcel #0211-001) to accommodate escalators, stairs, two elevators, and two 

emergency ventilation shafts.  Construction of the station entrance would require acquisition of the parcel 

and one building, and relocation of 8 businesses and 17 residential units that occupy the building.  The 

Muni facility would require only one story.  However, for the purposes of this analysis it is assumed to be 

part of a 65-foot high building as permitted under existing zoning.  The vent shafts would rise 26 feet 

above the development roofline on the southwest end of the parcel.  Emergency stairs would be provided 

by a sidewalk hatch located in an existing bulb-out on west side of Stockton Street between Washington  
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and Jackson Streets.  The bulb-out would be extended slightly to an overall length of 38 feet, eliminating 

about one two parking spaces. 
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FIGURE 2-22:  FOURTH/STOCKTON ALIGNMENT OPTION B - CHINATOWN STATION 
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Station Locations – Alternative 3B 

Fourth Street Alignment Option 3B would have three subway stations and one surface station, as listed in 

Table 2-5.  The surface station would be located on Fourth Street north of Brannan Street to serve 

emerging development in the area.  The surface station would be between 14 and 15 feet in width.  The 

subway station platforms would be about 200 feet in length (225 feet at Union Square/Market Street), 

(compared with 250 feet in Option 3A), and 26 feet in width to accommodate two-car trains using high-

floor LRVs.  All subway station designs would accommodate fare gates and ticket vending machines 

(TVMs) per new Muni policy.  All subway station platforms are single level with a mezzanine and 

concourse level above to permit a deep crossing of Market Street. 

TABLE 2-5  

CENTRAL SUBWAY FOURTH/STOCKTON ALIGNMENT OPTION B STATION LOCATIONS 

Station Type Location 
Brannan Surface – Single Center Platform Fourth Street between Brannan 

and Freelon Streets 
Moscone Underground – Single level center platform with a 

mezzanine and (concourse) level above platform level.   
Fourth Street between Folsom 
and Howard Streets 

Union Square/Market Street Underground -Single level center platform with a 
mezzanine and (concourse) level above the platform level 
and a non-paid pedestrian level between Union Square and 
Market Street. 

Stockton Street between Market 
and Geary Streets 

Chinatown Underground – Single level center platform and a 
mezzanine and (concourse) level above the platform level. 

Stockton Street between  
Washington and Jackson Streets 

 

North Beach Tunnel Construction Variant – Alternative 3B 

This variant would be the same as described above for Alternative 3A. 

Light Rail and Bus Operating Plan – Alternative 3B 

For the Fourth/Stockton Alignment Option B, both the light rail and bus operating plans would be the 

same as for Alternative 3A and Alternative 2 as described in Section 2.1.2.   

Operating Statistics – Alternative 3B 

The operating statistics for the diesel and trolley bus fleet for Central Subway Fourth Street Alignment 

Option B would be the same as Option A and the Enhanced EIS/EIR Alignment as described in Section 

2.1.2.  Table 2-6 summarizes the operating statistics for the Fourth/Stockton Alignment Option B.  Rail 

headways on the T-Third line would improve from the current nine minutes under existing conditions to 

seven minutes in the No Project/TSM Alternative and to five six minutes under the Fourth/Stockton 

Alignment Option B (same as Option A).  Even though there would be an increase in LRV route miles 

and service frequencies associated with the new Central Subway service, the result is would be an annual  
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TABLE 2-6 

ANNUAL OPERATING STATISTICS FOR 

ALTERNATIVE 3 – FOURTH/STOCKTON ALIGNMENT OPTION B 

 
 
 
 

Alternative 

 
 

Peak 
Headways 
9-X Line2 

 
Diesel/Trolley 
Peak Demand 

(Systemwide Fleet 
size) 1 

 
Total Annual 
Diesel/Trolley 

Bus Hours 
(Systemwide) 1 

 
 

Peak 
Headways 
T-Third2 

 
LRV Fleet 

Peak Demand3 
(Systemwide 
Fleet size) 13 

Total  
Annual LRV 
Car Hours  

T-Line 
(Systemwide) 

 
Existing (2007)     
T-Third  

 
5 minutes 

377 (495 473) 
diesel buses; 
225 (333 331) 
trolley buses 

 
2,592,230 

 
9 minutes 

 
118 119 
(151) 
LRVs 

84,800 
109,400 

(568,500) 
(570,200) 

 
No Project/TSM 
(2030) 

 
5 minutes 

377 (495) diesel 
buses; 
230 (333 336) 
trolley buses 

 
2,622,030 

 
7 minutes 

 
129 137 
(171) 
LRVs 

80,400 
117,000 

(609,500) 
(602,700) 

 
Fourth/Stockton 
Alignment Option B 
(2030)  

 
5 minutes 

377 (495) diesel 
buses; 
219 (333 336) 
trolley buses 

 
2,545,630 

 
5 6 minutes 

 
130 140 
(175) 
LRVs 

86,400 
78,000 

(590,100) 3 

(615,900) 3 
Notes:  1  Source for 2007 bus equipment demand and bus hours is the Muni 2006-2025 Short Range Transit Plan, December 

 2005 and Dan Rosen, MTA, 2007.  Revised Dan Rosen, January 2008. 
                  2  Headway refers to the time between transit vehicles on a given line. 
 3  Assumes one-car trains operating in the peak for the Central Subway on both the long and short lines. 

 

reduction of 6,000 39,000 LRV car hours (compared with 2,400 40,300 LRV car hours for Option A) on 

the Central Subway Corridor T-Third line and a systemwide annual reduction increase of 19,400 13,200 

car hours, compared to the No Project/TSM Alternative and the 27,800 11,900 car hours for Option A, 

which has a more direct alignment one fewer stations and a faster travel time.  

Transit Fleet Requirements – Alternative 3B 

Fourth/Stockton Alignment Option B would require four additional LRVs (three peak LRVs and one 

spare) beyond the 2030 requirements for the No Project/TSM Alternative.  Muni’s total LRV fleet size, 

including spares, would be 175 LRVs and 130 140 LRVs in the peak period, the same as Option A.  The 

diesel bus fleet would remain the same as increase by 23 buses from the existing condition in 2030, but 

and No Project/TSM fleets, with the same peak demand would remain the same.  The trolley bus fleet 

would remain the same increase by five buses, but peak demand would be reduced by six trolleys over 

existing conditions and by eleven trolleys over No Project/TSM.6 

The light rail maintenance facility, traction power distribution system, signaling and communication 

system and fare collection system previously described for Alternative 2 in Section 2.1.2 would also 

apply to Alternative 3B. 

                                                      
6  San Francisco Municipal Railway, EIR Supplemental Final Revised Light Rail and Bus Transit Operating Plan, August 6, 2006. 
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2.2 CAPITAL COSTS 

2.2.1 CAPITAL COST SUMMARY 

The capital cost estimates were prepared for Alternative 2, Enhanced EIS/EIR Alignment; Alternative 3, 

Fourth/Stockton Option A, LPA; and Alternative 3, Fourth/Stockton Option B, Modified LPA; and cover 

all components of the Project from the Initial Operating Segment (IOS) northerly terminus at King and 

Fourth Streets to Chinatown and for the LPA (Option 3A and 3B) North Beach Construction Variant 

extending non-operating tunnels beyond Chinatown Station to a construction shaft located on Columbus 

Avenue. 

The estimate was developed using the Federal Transit Administration (FTA) Guidelines for Preparation 

of a Capital Cost Estimate for New Starts Projects and is structured to follow the FTA Standard Cost 

Categories (FTA Standard Cost Categories for Major Capital Projects, Rev. 9, February 2007). The 

standard cost categories are shown in Table 2-7.  Table 2-7 compares base capital costs in 2007 dollars 

(without escalation or finance charges).  

Cost estimates for various components of the Project have been developed based on a breakdown of 

labor, permanent materials, construction materials, plant and equipment required to construct or install a 

component of the project, indirect costs and margin plus any additional subcontract costs and 

contingency. Included in the unit prices are cost allocations for utility relocation, 

mobilization/demobilization, traffic control, other sitework and special conditions, such as demolition, 

site clearance and disposal of contaminated ground.  The capital cost estimate also has an allowance for 

public art at each of the stations.  Prevailing labor rates used in building up the cost estimate are based 

upon Department of Industrial Relations Schedule of Labor Rates for Craftsmen in Northern California.  

Where appropriate, unit costs for some elements of the trackwork and systems installation are developed 

using historical data from MTA projects, including the IOS and other light rail projects around the 

country and location factored to the San Francisco area.  All unit prices have been estimated in 2007 

dollars. 

Right-of-way and easement costs were provided by the City based on recent appraisals. Professional 

Services have been determined on a percentage of construction cost basis, including all subconsultants 

and engineering and administration by MTA.  A design/estimating contingency allowance is included to 

cover design development, uncertain market conditions at the time of bids, and recognizes the preliminary 

engineering level of the project.  The costs for four additional LRVs (three plus one spare vehicle) are 

based on recent MTA procurement costs.  In accordance with FTA guidelines an unallocated 
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TABLE 2-7 

CAPITAL COST SUMMARY (IN $MILLIONS) 

 2007 
Alternative 2 

2007 
Alternative 3A1 

2007 
Alternative 3B1 

Guideway & Track Elements $364 $248 $244 
Station, Stops, Terminals, Intermodals $376 $376 $325 
Support Facilities: Yards, Shops, Admin. Bldgs. -- -- -- 
Site Work & Special Conditions $94 $70 $47 
Systems $118 $110 $94 
Construction Subtotal $952 $804 $710 
Row, Land, Existing Improvements $15 $20 $20 
Vehicles $21 $21 $21 
Professional Services $229 $202 $188 
Unallocated Contingency $97 $84 $75 
Subtotal $1,345 $1,131 $1,014 
1 Costs for Alternatives 3A and 3B do not include the North Beach Construction Variant which is estimated to cost $54 million in YOE dollars. 
Source:  PB/Wong 2007 
 

contingency is included in the capital costs to cover unexpected changes/additions in the work scope and 

unanticipated costs above and beyond the assumed normal rates that occur during construction. 

The estimates are based on design/bid/ build delivery with contract packages as follows: 

• Utility Relocations 

• Tunnels including TBM Procurement 

• Chinatown Station with Crossover and Tail Track 

• Union Square/Market Street Station 

• Moscone Station 

• Surface Platform, and Trackwork, and Overhead Contact System 

• Systems (Train Control, Traction Power, Communications and Overhead Contact System) 

Alternative 2 – Central Subway Enhanced EIS/EIR Alignment 

The original capital cost estimate for Alternative 2 was based upon an estimate for the EIS/EIR prepared 

in 2004 with enhancements added to the cost estimate in 2005.  The costs indicated in Table 2-7 for 

Alternative 2 represent the base year estimate escalated to 2007 dollars in accordance with construction 

industry published escalation rates for the period 2004 to 2007.  Adjustments were also made to the 

original 2004 estimate to reflect further definition of the project and consistency of unit prices with the 

later Alternative 3 estimates.  
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Alternative 3A – Fourth/Stockton Alignment Option A (LPA) 

The original capital cost estimate for Alternative 3A was based upon an estimate for the Project produced 

in 2005 and previously adjusted in 2006.  The costs indicated in Table 2-7 for Alternative 3A represent 

the base year estimate escalated to 2007 dollars in accordance with construction industry published 

escalation rates for the period 2006 to 2007. 

Alternative 3B – Fourth/Stockton Alignment Option B (Modified LPA) 

The capital cost estimate for Alternative 3B was based upon an estimate for the project produced in 2007. 

2.3 OPERATING AND MAINTENANCE (O&M) COSTS 

2.3.1 O&M COST ESTIMATION METHODOLOGY 

The O&M cost model was developed based on Muni’s actual operating expenses for fiscal year 

2005/2006.  O&M cost calculations accounted for the level of Muni service provided for the No 

Project/TSM Alternative, the Enhanced EIS/EIR Alignment, and the Fourth/Stockton Alignment Options 

A and B.  For each alternative, bus and light rail variables related to route miles, service frequencies, and 

travel times were derived from engineering and travel demand requirements.  See Chapter 8.0 for detailed 

description of cost estimation methodology.  

Operations inputs, such as revenue miles and hours per mode, were calculated independently using 

operating plans developed specifically for the Central Subway Project.   

2.3.2 O&M COST SUMMARY 

Table 2-8 summarizes the total operating and maintenance costs for the Muni system, broken out by 

vehicle type, for each alternative. 

TABLE 2-8 

OPEARATING AND MAINTENANCE COST SUMMARY 

(MILLIONS $ / YEAR OF OPERATING EXPENSES) 

 No Project Alternative 2 Alternative 3A Alternative 3B 
2016 $707.9 $693.4 $693.0 $693.2 
2030 $1,145.9 $1,122.3 $1,121.7 $1,122.1 

Increment Over No Project/TSM 
2016 N/A ($14.3) ($14.9) ($14.7) 
2030 N/A ($23.6) ($24.2) ($23.8) 
Source:  MTA, May 2007. 
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2.4 PROJECT DEVELOPMENT HISTORY 

Ten alternatives, encompassing diesel and electric buses and light rail vehicles with varied alignments and 

operating scenarios were considered during a multi-phase planning and screening process that preceded 

preparation of the Third Street Light Rail Project Final EIS/EIR.  Through the initial screening process 

the alternatives evaluated in the 1998 EIS/EIR were reduced to No Project, No Build/TSM with enhanced 

bus service to meet demand, and a two-phased Light Rail Build Alternative that included a 5.4-mile Initial 

Operating Segment (IOS), now referred to as the T-Third Line, and a 1.7-mile Central Subway Project as 

shown in Figure 2-29.  In 1998, the San Francisco Planning Commission certified the Final EIS/EIR and 

the San Francisco Public Transportation Commission (predecessor to the MTA) approved design and 

construction of the Third Street Light Rail Project in two phases.  In 1999, the FTA issued a Record of 

Decision for the IOS, Phase 1 of the Project.  The T-Third Line opened for full revenue service in April 

2007.  The Phase 2 Central Subway Project was put on hold by the Commission in 1999 pending 

development of a viable financial plan and incorporation into the RTP. 

The Phase 2 Central Subway 1998 FEIS/FEIR Project (known as the Base Case) has been eliminated as 

an alternative because it is no longer a feasible project due to changes in City fire codes related to the vent 

shaft placement and Muni fare collection policy changes.  It is defined here only as a point of reference.  

The Base Case would have operated on both Third and Fourth Streets, south of Market Street.  The line 

would have started at Fourth and King Streets, the terminus of the T-Third Light Rail Project.  It would 

have operated as a surface line running northbound on Third Street and southbound on Fourth Street.  

There would have been a surface station on Third Street at King Street. The rail line would have 

transitioned from surface to subway operation at portals located between Brannan and Bryant Streets for 

both the Third Street and Fourth Street segments.  Just north of Harrison Street, the Fourth Street rail line 

would have turned east to converge with the Third Street line and would have operated double-track from 

this point north.  There would have been two subway stations in this Third Street segment, one between 

Folsom and Howard Streets and the other just south of Market Street.  The rail line would have crossed 

Market Street in a shallow subway above the BART and Muni tunnels and connected to Geary Street via 

Kearny Street.  The Market Street Station also included a pedestrian connection to the Montgomery 

Station. 

The line would have followed Geary Street to Stockton Street where it would have turned north and 

continued on Stockton Street to a terminus at Jackson Streets.  The two subway stations in the north of  
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FIGURE 2-29 

THIRD STREET LIGHT RAIL 

 PHASE 1 INITIAL OPERATING SEGMENT AND PHASE 2 1998 FEIS/FEIR CENTRAL 
SUBWAY  
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Market segment would have been located on Stockton Street at Union Square near Post Street and in 

Chinatown near Clay Street.  All subway station entrances would have been located in public sidewalks.  

Station designs assumed Proof-of-Payment (POP) fare collection, which eliminated the need for fare 

gates, like those used on the Market Street Metro, at the mezzanine/concourse level. 

During preparation of the Third Street Light Rail Project EIS/EIR in 1997, there was a formal screening 

process to determine which options should be carried forward for evaluation in the EIS/EIR.  Four key 

decisions were formulated in this process and summarized in the Design Options Screening Report, 

Working Paper #2:7 

• Decision 1. Which alignment sub-options should be selected for: 1) Mission Bay (Third/King or 

16th/I-280/King); 2) the Central Subway (Stockton/Geary or Kearny); and 3) the Downtown Surface 

Route (Market Street/Transbay Terminal or Washington Street/Chinatown)?  

• Decision 2. Which Downtown alignment should be selected: Option 1 - Market Street Subway 

(integrated with Muni Metro); Option 2 - a New Central Subway through Downtown to Chinatown; 

or Option 3 - a Downtown Surface Route? 

• Decision 3. Which Third Street configuration should be selected: two lanes, one/two flexible lanes, or 

one lane? Which LRV type (high floor or low floor); station platform height and configuration; and 

station locations should be selected? 

• Decision 4. Which site should be selected for the new LRV maintenance and storage facility (Mission 

Bay, Cargo Way, or the former Western Pacific Rail Yard) and should the new LRV maintenance 

facility and the LRV acquisitions be phased? 

The four key decisions were discussed at a series of about 120 meetings between October 1996 and July 

1997.  Based on the input from the community meetings as well as input from the Project’s Technical 

Advisory Committee and Community Advisory Group and City Commissions (Planning, Redevelopment, 

Port, and Parking and Traffic), the Public Transportation Commission (PTC) narrowed the design options 

to be carried forward in the EIS/EIR on July 8, 1997.  For the Light Rail Alternative, the PTC eliminated 

the 16th/I-280/King alignment through Mission Bay, the Central Subway alignment via Kearny Street, 

and the Downtown Surface Route via Market or Washington Streets.   

The Final EIS/EIR was completed in 1998.  On June 23, 1998, the San Francisco Public Transportation 

Commission selected the Third Street Light Rail project as the Locally Preferred Alternative including the 

Phase I Initial Operating Segment (now T-Third Line) and the Phase 2 Central Subway.  On January 19, 
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1999, the San Francisco Public Transportation Commission approved the two-phased Third Street Light 

Rail Project.  The PTC also approved two traffic lanes in each direction along Third Street, a new rail 

maintenance and storage facility at the former Western Pacific rail yard site and use of high platforms 

along the T-Third line, explicitly rejecting the use of low platforms or a hybrid version (low level with a 

high boarding area) that were not compatible with Muni’s existing high floor light rail vehicles or did not 

address accessibility concerns about having equal access at all doors.  FTA issued a Record of Decision 

(ROD) on March 16, 1999, for the Phase 1 portion of the Project.  Though no New Starts federal funds 

were used for the T-Third project phase, the ROD did permit acquisition of limited right-of-way for the 

Phase 2 Central Subway that was identified in the 1998 FEIS/FEIR.  The ROD deferred approval of 

Phase 2 until the Central Subway was incorporated into the RTP and Project funding was identified. 

The Phase 1 Third Street Light Rail Project was initially included in the MTC RTP as a locally-funded 

project.  The IOS was supported by over $300 million (1997 dollars) in Proposition B local sales tax 

revenues and other non-New Starts funds.  In 2001, the Third Street Light Rail project, including the 

Phase 2 Central Subway, was incorporated into the RTP as a project eligible for federal funds.  The 

funding plan included a combination of local, regional and federal funds for implementation of the two 

project phases and noted that an updated cost estimate would be provided for the Central Subway 

following selection of the Locally Preferred Alternative (LPA) by the MTA. 

2.4.1 PHASE 2 CENTRAL SUBWAY CONCEPTUAL DESIGN 

At the time the 1998 EIS/EIR alternative was conceived, a shallow excavation method was thought to be 

the most cost-effective construction approach for crossing Market Street, as there was sufficient room 

above the BART/Muni Metro Subway at Third and Market Streets  to accommodate a shallow crossing.  

A shallow crossing at Fourth and Market Streets was not considered because of conflicts with the Powell 

Street Station structure.  Because of a concern about the impact of surface construction and the circuitous 

alignment required for a shallow alignment, the Central Subway design team subsequently recommended 

consideration of a deep (rather than a shallow) tunnel crossing of Market Street at Third Street that would 

go below the existing Muni Metro and BART tunnels using Tunnel Boring Machines (TBMs).8   

Studies were also performed to evaluate several alternative surface-to-subway portal locations in the 

South of Market area.9  The findings from the station design, construction methodology, portal location, 

and other studies were discussed at seven public meetings and five Third Street Light Rail Community 

Advisory Group (CAG) meetings beginning in 2003.  The portal options and project construction 

                                                                                                                                                                           
7  San Francisco Public Utilities Commission and Municipal Railway, Design Options Screening Report Working Paper #2, April 1997.  
8  San Francisco Municipal Railway, “Recommended Tunnel Construction Methods Report,” March 16, 2004. 
9 San Francisco Municipal Railway, “Portal and Surface Station Locations Study,” December 23, 2004 
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methods were presented to the public in an August 2004 meeting.  The options included: (1) two portals, 

a single-track portal on Third Street between Townsend and Brannan Streets, one block south of the 

original location, with a single-track portal remaining on Fourth Street between Brannan and Bryant 

Streets or (2) a single double-track portal on Fourth Street between Townsend and Brannan Streets that 

used a two-track alignment via Harrison, Third, Kearny, Geary, and Stockton Streets.  The prevailing 

public preference was for a single double-track portal on Fourth Street.  Members of the public also 

suggested a Fourth Street alignment, which was possible using a deep crossing at Fourth and Market 

Streets.  The meeting also discussed overall Project construction methods (TBM vs. Cut-and-

cover/Special Excavation Method).  The TBM concept was favorably received as an alternative to cut-

and-cover since this approach reduces surface impacts such as noise, dust, and traffic effects and also 

reduces guideway construction time.  

The “Special Alignment and Validation Studies,” finalized in June 2005, evaluated a Fourth/Stockton 

Alignment with a double-track portal on Fourth Street between Townsend and Brannan Streets and a deep 

crossing below the BART/Muni Metro Market Street subway at Fourth Street.10  It maintained the 

Chinatown Station on Stockton Street in the vicinity of Clay Street, combined the Union Square and 

Market Street Stations with northern entries in the vicinity of Union Square and southern entries using 

BART/Muni Metro Powell Street Station entrances; and relocated the Moscone Station to Fourth Street 

between Howard and Folsom Streets.  The Fourth/Stockton Alignment had improvements in transit and 

vehicular travel time and localized traffic circulation, particularly on Third Street.  This alignment, which 

used TBM construction, also reduced surface-related construction impacts (noise, dust, traffic) as 

compared to the shallow construction method proposed for the 1998 EIS/EIR Alignment. 

Based on results from these studies, the MTA approved the designation of the Fourth/Stockton Alignment 

as the Locally Preferred Alternative (LPA) on June 7, 2005.  This designation allowed the 

Fourth/Stockton Alignment, rather than the 1998 EIS/EIR Alignment, to be evaluated as the LPA in the 

FTA New Starts Program.  On February 19, 2008, the MTA, subsequent to publication of the Draft 

SEIS/SEIR, endorsed Alternative 3B as the LPA. 

                                                      
10  PB/Wong and San Francisco Municipal Railway, “Special Alignment and Validation Studies,” June 30, 2005. 
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2.4.2 INITIATION OF SUPPLEMENTAL EIS/EIR 

Preparation of an SEIS/SEIR was initiated in 2005 for the Phase 2 Central Subway refined alternatives.  

A Notice of Preparation (NOP) identifying alternatives to be evaluated in the SEIR was sent to the 
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Governor’s Office of Planning and Research, responsible and trustee agencies, the Central Subway 

mailing list, and Corridor residents and occupants within a 300-foot band of the proposed alignments on 

June 3, 2005.  Legal notice was also published in the San Francisco Chronicle, ads were placed in five 

Chinese daily newspapers, and flyers posted along the proposed alignments.  In addition, the alternatives 

were presented for public comment at an EIR Scoping meeting conducted by MTA and the San Francisco 

Planning Department on June 21, 2005.  A Notice of Intent was not required for the Central Subway SEIS. 

2.4.3  MODIFICATIONS TO THE ALTERNATIVES  

During the 2005 Central Subway Scoping Process, many comments regarding the proposed changes to 

the Phase 2 Central Subway were received.  (See Section 11.0  Coordination.) 

Subsequent to the Scoping Process, an updated Project construction cost estimate was prepared that 

exceeded the proposed budget for the Project.  A panel of construction experts working with the Project 

design team undertook a cost reduction analysis to identify ways of reducing the cost of the Project 

without compromising its overall purpose and need.  Surface alternatives along Third, Fourth, and 

Stockton Streets and continuing north to Fisherman’s Wharf were evaluated as part of this process, but 

were rejected from further evaluation in the Draft SEIS/SEIR because they had fewer benefits in terms of 

service reliability and greater impacts on parking and traffic.  Though the capital costs were less for a 

surface alternative than for a subway alternative, the surface alternatives only minimally met the project 

purpose and need and resulted in higher operation and maintenance costs.11 

In response to public input during Scoping and recommendations from the cost reduction effort, a new 

option for the Fourth/Stockton Alignment design was identified.  The original Fourth/Stockton Alignment 

was designated Option A (LPA) and a modified Fourth/Stockton Alignment, described below, was 

designated as Option B (Modified LPA).  The changes incorporated into the Option B (Modified LPA) 

Alternative are summarized below. 

• The portal was moved to a location under the I-80 Freeway on Fourth Street between Bryant and 

Harrison Streets; 

• The number of southbound traffic lanes on Fourth Street between Harrison and Bryant Streets was 

reduced from four to three to accommodate the new portal location.  In addition, the four southbound

                                                      
11  PB/Wong for Muni, FINAL DRAFT, Task 1.72-01, Conceptual Alternative Downtown Rail Alignment Study Volume 1, Summary Report, 

Revision Oc, March 20,2006. 
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• lanes in the segment between Bryant and King Townsend Streets were reconfigured to two 

northbound and two southbound lanes.  Two sub-options for the northbound and southbound light rail 

tracks were identified: operation in mixed-flow lanes or semi-exclusive right-of-way in the inner two 

lanes; 

• The relocation of the portal from between Townsend and Brannan Streets to between Bryant and 

Harrison Streets allowed for an additional surface station on Fourth Street between Brannan and 

Bryant Streets.  This station would be a center platform configuration with access from the Fourth and 

Brannan Streets intersection; 

• The underground station platform lengths were reduced from 250 to 200 feet, and the platform widths 

were standardized at 26 feet to address cost concerns; 
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• The size of the combined Union Square/Market Street Station was reduced and the northerly 

pedestrian entry was moved to the southeast corner of Union Square at Geary and Stockton Streets; 

• The Chinatown Station underground platform was moved a block north to Washington Street, a more 

central location in Chinatown, which would also result in a shallower and more easily accessible 

station with reduced station costs; 

• Construction methods and phasing were changed to include the use of two rather than one TBM and 

to limit Union Square/Market Street Station construction to cut-and-cover as opposed to a 

combination of cut-and-cover and sequential excavation; and 

• A construction variant extending tunnels north of the Chinatown terminus to the vicinity of 

Washington Square Park in North Beach was proposed to facilitate removal of the TBM following 

construction. 

Following the first NOP in June 2005, Muni discovered that the NOP had not been distributed to property 

owners.  Accordingly, on September 20, 2006, a revised NOP that presented details of Option B 

(Modified LPA) suggested by the public during the 2005 Scoping Process was sent to owners and 

occupants within a 300-foot band of the proposed Central Subway Project alignments.  In addition, the 

revised NOP was sent to the San Francisco Planning Department’s standard EIR distribution list and the 

2,500-name Central Subway Project mailing list.  The key comments received in response to the second 

NOP are summarized in Chapter 11.0 Coordination. 

2.4.4 SCREENING OF DESIGN OPTIONS/ALTERNATIVES NOT CARRIED FORWARD 

Alignment and Portal Location 

As mentioned in Section 2.4.1, the “Portal and Surface Station Locations Study” evaluated several 

surface-to-subway portal locations.  The relocation of the single-track portal from between Bryant and 

Brannan Streets on Third Street to the block between Townsend and Brannan Streets, as well as having a 

double-track portal on Fourth Street between Townsend and Brannan Streets that would use an alignment 

via Harrison, Third, Kearny, and Geary Streets, and then transitioning back to Stockton Street were both 

eliminated from further consideration in the SEIS/SEIR because of traffic, parking and disruption to 

adjacent properties.  A double-track portal on Fourth Street between Townsend and Brannan Streets was 

selected as a design to go forward with.   These options were discussed at public meetings in the summer 

and fall of 2004.  The double-track portal on Fourth Street between Townsend and Brannan is now a part 

of Alternative 3 - Fourth/Stockton Alignment Option A. 

Tunnel Construction Methods 
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During conceptual engineering, a deep crossing of the BART/Muni Metro Market Street Subway at Third 

Street using a TBM to bore the northbound and southbound tunnels was considered for the Enhanced 

EIS/EIR Alignment.  In this scheme the TBM would have been deployed between the single portals on 

Third and Fourth Streets and the intersection of Stockton and Geary Streets.  This alignment would have 

passed under several properties between Third Street at Market Street and Stockton Street at Geary Street 

thus allowing for a straighter alignment compared to the surface construction alignment.  From that point 

northward the Sequential Excavation Method (SEM) would have been used to reach the Chinatown 

terminus.  The potential for incorporation of a deep Market Street crossing into the Enhanced EIS/EIR 

Alignment was evaluated in the “Special Alignment and Validation Studies.” The Third Street deep 

tunnel under Market Street was found to have a longer construction schedule and greater tunnel 

construction impacts to a sewer main, and higher costs, than a deep crossing on the Fourth/Stockton 

Alignment.  These factors were discussed at public meetings in the summer and fall of 2004 and the deep 

crossing at Third and Market Streets was subsequently eliminated from further consideration in the 

Enhanced EIS/EIR Alignment when the Fourth/Stockton Alignment was selected as the LPA.  A deep 

crossing of Market Street is proposed, as part of the Alternative 3 – Fourth/Stockton Alignment. 

The use of a mega tunnel with a single large diameter bore for tunnels and stations was explored as an 

alternative to the twin tunnel construction method.  Station access and ventilation shafts would be 

constructed via cut-and-cover techniques from the surface.  The mega tunnel would require stacked 

stations that would push the platform levels to even greater depths.  This tunneling concept was 

eliminated from further consideration because soil conditions are not optimal and settlement concerns 

would be greater with this approach, the larger TBM radii turns would impact more right-of-way 

requiring more costly right-of-way acquisition, and the platform depths would result in longer station 

access times for patrons.  In addition, the deeper alignment under the BART/Muni Metro Market Street 

Subway would force the relocation of the Union Square/Market Street Station (UMS) for the 

Fourth/Stockton Alignment further north, creating a longer walk for passengers transferring to UMS from 

the BART/Muni Metro Powell Street Station. 

Station Location 

The station locations and the northern boundary of the Phase 2, Central Subway were initially established 

early in the Third Street Light Rail planning process as part of the Bayshore Transit Study completed in 

1993 and incorporated into the Four Corridor Study prepared by the San Francisco Transportation 

Authority in 1995.  The northern limit of the Third Street Light Rail Corridor was originally at California 

Street (Four Corridor Plan) and was later extended to Jackson Street, the northern project boundary 
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analyzed in the 1998 EIS/EIR.  The study limit of Jackson Street, established in the 1998 EIS/EIR, was 

important in distinguishing funding priorities for transportation corridors in the City and also for 

establishing the Project eligible for federal funding. 

Under the 1998 EIS/EIR, all stations access points for the Project were provided in sidewalk areas within 

the public right-of-way.  Early in the Phase 2 planning process for the Central Subway, station location 

and access studies were undertaken to evaluate the opportunities for locating station access points out of 

the public right-of-way to minimize disruption to the congested sidewalks and pedestrian traffic along the 

Project Corridor.  At the same time, an alternative with a more direct alignment for the rail corridor, the 

Fourth/Stockton Alignment, was also being studied.  When the NOP was issued in June 2005, off-street 

station locations had been incorporated in several locations into both the Enhanced EIS/EIR Alignment 

and the Fourth/Stockton Alignment.  Further refinement of the station locations occurred between June of 

2005 and summer of 2006 when the environmental process was reactivated.  The northern boundary for 

the Project remained fixed at Jackson Street consistent with the 1998 EIS/EIR.  Extending the Project 

boundaries northward would have required reinitiating the environmental process rather than preparation 

of a Supplemental EIS/EIR.  The various station access points that were considered at each of the stations 

as part of this process are summarized below. 

During conceptual engineering and public outreach discussed above, the San Francisco Planning 

Department and members of the public expressed concerns about the location of the Moscone Station on 

the Fourth/Stockton Alignment.  Three locations for a Moscone Station were identified and discussed 

with the public at meetings in 2004 and 2005.  The options included 1) Fourth Street between Howard 

and Folsom Streets, 2) Fourth Street between Folsom and Harrison Streets, and 3) Fourth Street between 

Howard and Folsom Streets with an additional subway station on Fourth Street south of Harrison Street.  

A member of the public and the cost reduction panel suggested a fourth option locating the station on 

Fourth Street between Mission and Howard Streets.  The second and third options were developed in 

response to the Planning Department’s concern about serving the anticipated development on Fourth 

Street, south of Harrison Street and north of the Fourth/King station.  The second Moscone Station 

location on Fourth Street between Folsom and Harrison Streets was eliminated from further consideration 

in this SEIS/SEIR because of potential safety conflicts between vehicles and pedestrians at the freeway 

ramps and a lack of public support expressed at meetings in the summer and fall of 2004.12  The third 

option was eliminated due to the cost of an additional subway station on Fourth Street between Brannan 

and Bryant Streets.  However, when Fourth/Stockton Alignment Option B (Modified LPA) was 

                                                      
12   PB/Wong and San Francisco Municipal Railway, “Working Paper Task 1.60-11 Additional Station Location and Access Studies, Revision”, 

May 24, 2005.  
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developed a surface station was added at that location.  The fourth option between Mission and Howard 

Streets was eliminated due to the conflict with an major eight-foot diameter sewer transport line on Fourth 

Street in this area between Howard and Mission Streets, and station spacing concerns given the proximity 

of the Moscone Station between Mission and Howard Streets and a Union Square/Market Street Station 

between Market and Geary Streets. The sewer transport line was recently relocated to this block of Fourth 

Street specifically to provide a connection to Moscone Center, so moving the major sewer line is not 

feasible due to its size and service connection to Moscone Center.  The eight-foot diameter of the sewer 

line, which would penetrate a station at this location, would preclude simple design solutions.  In 

addition, shifting the station north to Mission Street would cause greater overlap of the Union 

Square/Market Street Station service areas and would create a service gap between the Fourth and King 

Station and Mission Street, thereby serving a smaller population and employment base in South of 

Market. 

In Union Square, merchants expressed concerns in meetings held during 2004 and 2005 about the 

narrowing of sidewalks in the busy retail core and the potential impacts on businesses adjacent to subway 

entrances.  The redesigned Union Square Plaza was identified for potential access to the Union Square 

Station for the Enhanced EIS/EIR Alignment and was favorably received by the business community and 

civic organizations.  This station access proposal was incorporated into the Fourth/Stockton Alignment 

Option A and later refinements to Union Square Station access were incorporated into Alternative 3B.13,14 

Early in the process of exploring off-street locations for the Chinatown Station, the project team did a site 

walk of Chinatown with community members.  Four potential off-site locations were identified for 

locating an entrance to the station centered on Clay Street: 1) the southwest corner of Stockton and 

Sacramento Streets intersection (777 Stockton Street); 2) the east side of Stockton Street north of 

Sacramento Street (814-828 Stockton Street); 3) the north side of Clay Street, west of the Stockton Street 

                                                      
13   Ibid. 
14  PB/Wong and San Francisco Municipal Railway, “Summary Report Task 1.60.4 Special Alignment and Validation Studies” Revision 0, June 

30, 2005. 
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intersection (910-918 Clay Street); and 4) mid-block on the east side of Stockton Street between Jackson 

and Pacific Streets (site located in Ping Yuen Housing Complex at 799 Pacific).  These sites were 

identified and evaluated based on factors such as building size and heights (one to two-story buildings 

were preferred to minimize neighborhood disruption), ability to accommodate station facilities and vent 

shafts (regulations governing vent shaft locations were updated to require off-sidewalk locations that 

discharge 10 feet above the adjacent surface), accessibility, constructability, business and residential 

displacement, development potential, possible environmental impacts, and consistency with Project 

boundaries established in the 1998 EIS/EIR.  The 814-828 Stockton Street site emerged as the preferred 

site.  The parking structure at 777 Stockton Street was eliminated from consideration because of its small 

size, which restricted the ability to accommodate the station entrance/exits and the vent shafts and to 
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retain existing residential uses on the property.  The 910-918 Clay Street site was eliminated from further 

consideration also because of its small size, which restricted the ability to accommodate the station 

facilities and the vent shaft, the community organizations located in the building that would be affected, 

and because of its accessibility to Stockton Street.  The steep grades on Clay Street, in combination with 

the distance from Stockton Street, made this site less accessible to subway patrons than others under 

consideration.  The Ping Yuen site was eliminated due to its location two blocks away from the station 

and beyond the established Study Area limit established for the Project in the 1998 EIS/EIR and the 

northern limit distinguishing the corridor for funding priority in the Four Corridor Plan.  Further 

restrictions on this site included: a 12-foot drop from street level to the site, no access for construction and 

staging areas, displacement of an existing child care center on the site, and impacts to residents of the 

public housing occupying the site. 

In community meetings that were held subsequent to the publication of the initial NOP in 2005, the 

meeting participants suggested that the Chinatown station site be moved closer to the heart of the 

Chinatown business district.  Based on further assessments and screening, two additional access points 

were evaluated at that time in conjunction with a subway station site between Clay and Washington 

Streets: the southwest corner of the Stockton and Washington Streets intersection (933-949 Stockton 

Street) and the east side of Stockton Street, south of Washington Street (944-960 Stockton Street).  The 

944-960 Stockton Street site was eliminated from further consideration as it only afforded limited access 

through the basement of the existing Mandarin Towers building constraining the amount of space 

available for station entrances/exits and vent shafts.  Thus only the 933-949 Stockton Street site was 

incorporated into the Fourth/Stockton Alignment, Option B.  Both the two story building at 933-949 

Stockton Street, near Washington Street, and the two story building at 814-828 Stockton Street near 

Sacramento Street are being carried forward for analysis in the SEIS/SEIR.   

2.5 ROLE OF THE SEIS/SEIR 

2.5.1 APPROVAL PROCESS 

The purpose of the SEIS/SEIR is to examine alternative transit improvements in the Central Subway 

Corridor in terms of their potential environmental and social-economic impacts and to compare the 

alternatives based on the following Project goals:  1) improve travel and mobility for transit riders; 2) 

improve transit access to employment opportunities and to other areas of the City and region; 3) enhance 

physical environment while minimizing adverse environmental impacts; 4) ensure compatibility with 

transit-supportive policies; 5) implement a financially feasible project; and 6) gain community acceptance 

and support from City officials. 
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In addition to describing potential adverse impacts and mitigation measures associated with each 

alternative, the Draft SEIS/SEIR describes the trade-offs among the No Project/TSM and the Central 

Subway Alternatives according to these goals.  The information will be used by local decision makers and 

the FTA to determine which alternative would have the least environmental effects and would be the most 

cost-effective and beneficial to the community, which would have the strongest local support, and which 

would be within the financial capacity of the local project sponsor, MTA, to implement.  

A 45-day public comment period on the Draft SEIS/SEIR allows the public and interested agencies the 

opportunity to cite concerns about the environmental analysis and evaluation of alternatives.  The public 

comment period also offers the opportunity for the public to provide input to the MTA on the Locally 

Preferred Alternative (LPA).  Following the selection of the Preferred Investment Strategy LPA, the Final 

SEIS/SEIR will be completed.  The Final SEIS/SEIR will incorporate and provide a summary of the 

comments and responses received during the public review process for the Draft SEIS/SEIR, and may 

provide additional information on the LPA.   

FTA and the San Francisco Planning Commission will review the Final SEIS/SEIR to determine if all 

issues and/or comments received on the Draft SEIS/SEIR have been addressed and if the document meets 

the requirements of the National Environmental Policy Act and California Environmental Quality Act, 

respectively.  In addition, FTA will determine if interagency agreements, developed as committed project 

mitigation measures, have been completed.  The Planning Commission will be asked to certify the Final 

SEIR as complete and fulfilling the requirements of CEQA. 

After FTA’s review is completed, a Draft Record of Decision is prepared.  The Final SEIS will be 

submitted to the U.S. Environmental Protection Agency, which places a notice of availability of the Final 

SEIS for public review in the Federal Register.  Additionally, the Final SEIS is distributed to agencies 

that have previously commented on the Draft SEIS/SEIR.  No less than thirty days after the notice of 

availability is published in the Federal Register, FTA may sign the Record of Decision.  The San 

Francisco MTA can then request from FTA a “Letter of No Prejudice,” which states that local funds used 

to construct Phase 1 of the Third Street Light Rail Project may serve as a local match for New Starts 

federal funding for the Phase 2 Central Subway Project. 

2.5.2 REQUIRED PERMITS AND APPROVALS 

Permits and approvals involving local, state, and federal agencies will be required prior to Project 

implementation.  A list of these major approvals is provided in Table 2-9. 
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TABLE 2-9 -AGENCY APPROVALS 
Agency Approval or Permit 

Department of Interior Section 4(f) approval. 
Advisory Council on Historic Preservation Approval of Memorandum of Agreement (MOA) describing 

procedures for protection of and mitigation of impacts to historic 
and cultural resources pursuant to Section 106 of the National 
Historic Preservation Act and 36 CFR 800. 

California State Historic Preservation Officer (SHPO) Finding of Effect Determination. 
California Public Utilities Commission (CPUC) Permits required for all at-grade or grade-separated railroad, 

highway, and street crossings as well as pedestrian crossings of 
light rail and railroad tracks; public hearings before the CPUC may 
also be required; a formal application to conform with CPUC Rules 
of Practice and Procedure (CPUC Code Section 1200) is required; a 
formal application requesting permission to deviate from the 
established CPUC General Order (G.O.) standard (such as those 
regarding the height requirements for overhead wires) must be 
submitted and approved by the CPUC. 

Caltrans Access Control Properties Review.  Permit to Encroach on Caltrans 
Right-of-Way. 

Metropolitan Transportation Commission (MTC) and 
California Transportation Commission 

Consistency with RTP and STIP. 

Bay Area Rapid Transit (BART) Amendment of Consistency with the 1986 Muni/BART jJoint use 
Station Maintenance aAgreement, First Supplement for Powell 
Street station entries, and execution of the 2008 Station 
Improvement Coordination Plan. 

Regional Water Quality Control Board General Construction Activity Stormwater Permit. 
Bay Area Air Quality Management District (BAAQMD) Conformity determination. 
San Francisco Public Utilities Commission Batch Industrial Wastewater Discharge Permit required for 

dewatering affluent discharge to the combined sewer system 
providing the quality of the effluent meets the NPDES General 
Permit discharge standards. 

San Francisco Municipal Transportation Agency Approve Project.  Request from FTA a “Letter of No Prejudice” for 
New Starts federal funding.   Approval required for surface street 
changes, traffic operation changes, traffic control measures, and on-
street parking changes. 

San Francisco Department of Public Health Review and acceptance of site remediation plan in Maher 
Ordinance Area – Article 20. 

San Francisco Planning Commission General Plan Review/Referral for all aspects of project which occur 
in public rights-of-way, and amendments to appropriate portions of 
General Plan, Transportation Element, and Planning Code. 

San Francisco Landmarks Preservation Advisory Board Section 106 Review and Approval, review of SEIS/SEIR and 
Historical Architectural Report. 

San Francisco Department of Public Works Approval required for construction in streets and changes to 
sidewalk widths. 

San Francisco Redevelopment Commission Project review required for portions within existing Redevelopment 
Project Areas and, if adopted by the Board of Supervisors, within 
the proposed Redevelopment Areas.  No approvals are needed for 
constructing light rail. 

San Francisco Department of Recreation and Parks Section 4(f) de minimis approval.  Prop. K review and approval for 
shadow analysis.  Long-term encroachment permits for Union 
Square plaza. 

San Francisco Arts Commission Approval of the Public Arts Element and Civic Design. 
San Francisco Board of Supervisors Approval of General Plan and Planning Code amendments. 

Adoption of Redevelopment Plan amendments. 
Approval of property acquisitions, including eminent domain. 
Approvals required for use of City rights-of-way and Park property. 

San Francisco County Transportation Authority Review and inclusion of the project in the Countywide 
Transportation Plan and Capital Improvement Program of the 
Congestion Management Program for San Francisco funding. 
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3.0 TRANSPORTATION ANALYSIS 

This chapter of the SEIS/SEIR describes the existing transportation conditions in the Study Area and 

evaluates the potential environmental operational and cumulative impacts of each of the four Central 

Subway alternatives as described in Chapter 2.0.  Mitigation measures that would reduce or avoid 

operational environmental impacts are also described.  See Chapters 4.0 and 5.0 for a description of 

existing conditions and impacts associated with all other environmental categories.  All construction 

impacts and mitigation measures are summarized in Chapter 6.0, Construction.  See Chapter 7.0 for the 

CEQA determinations of significance for all environmental categories. 

Consistent with CEQA, the San Francisco Planning Department considers mitigation measures when 

necessary and feasible in order to reduce or eliminate potentially significant environmental effects.  

Improvement measures may be recommended to further minimize the affects of impacts that are less-

than-significant.  Under NEPA and FTA procedures, mitigation measures may be recommended to 

address project-related adverse effects even if impacts would not necessarily be considered significant.1  

This section identifies mitigation measures intended to reduce Project impacts to comply with both CEQA 

and NEPA requirements.  For CEQA purposes, Chapter 7.0 provides further distinction between 

mitigation and improvement measures. 

3.1 AFFECTED ENVIRONMENT 

This section describes existing transit, traffic, freight, parking, non-motorized transportation, and 

emergency access conditions in the Central Subway Corridor (Corridor).  For the purposes of 

transportation data collection and analysis, the Study Area is identified as the area generally within a two 

block radius of the Corridor, unless otherwise defined below.  The Study Area would be bounded by the 

Mission Creek Channel to the south, Second and Montgomery Streets to the east, Columbus Avenue to 

the north, and Sixth and Taylor Streets to the west.  

3.1.1 TRANSIT 

This section provides a discussion of the existing local and regional transit systems serving the Central 

Subway.  

                                                      
1  Council on Environmental Quality, Forty Most Asked Questions Concerning CEQ’s National Environmental Policy Act Regulations, 46 

Federal Register, 18026, 1981. 
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Existing Muni Transit System  

Transit System 

Muni provides 20-hour a day (5 a.m. to 1 a.m.), daily access to most locations within San Francisco with 

24-hour a day daily service on 10 key trunk corridors.  All of the 79 transit lines, except one which 

operates only weekends, operate seven days a week.  Muni operates four modes of vehicles: diesel bus, 

trolley bus, rail (light rail vehicles/historic streetcars), and cable cars.  Equipment demand by mode is 

shown in Table 3-1.  In addition, Muni provides paratransit service by contract.  The system carries 

approximately 216 million riders annually. 

TABLE 3-1 

2007 MUNI EQUIPMENT DEMAND BY MODE 

 AM Peak Vehicle 
Demand 

Revenue Vehicle 
Fleet2 

Diesel Bus 377 495 
Trolley Bus 225 333 
Light Rail Vehicles (LRVs) 118 151 
Historic Street Cars  17 26 
Cable Cars1 26 40 
Total 763 1,045 
1 Midday peak. 
2 Plus an addition 45 diesel buses that compose a reserve fleet. 

 

Although the Muni route network is a modified grid that allows multi-destinational travel, approximately 

two-thirds of the 79 Muni routes are radial lines that travel from the neighborhoods to Downtown San 

Francisco.  This includes 36 local and 16 express lines.  In addition there are 13 cross-town lines that run 

north-south, east-west, or circumferential and 12 community service lines that fill in the gaps or serve 

areas of steep topography within the City.  Also included are two special owl service routes (90, 91) that 

operate between the hours of 1 a.m. and 5 a.m.  Late night service is also provided by eight regular routes 

on the L, N, 5, 14, 22, 24, 38, and 108 lines. 

Transit service from the southern end of the Third Street Corridor to Downtown is provided by the new 

T-Third line.  Including late night (Owl) bus service, transit along Third Street operates 24 hours a day.  

See Table 3-2 for a guide to hours of operation and frequency of transit service along the Third Street 

Light Rail Corridor.  The new T-Third light rail line is an extension of the K-Ingleside line, which 

transitions from the K-Ingleside line to the T-Third line at the West Portal Station for inbound trains and  
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TABLE 3-2 

GUIDE TO FREQUENCY OF SERVICE (AVERAGE TIME IN MINUTES) 

 WEEKDAY SATURDAY SUNDAY 
ROUTE NAME1 First 7-9 a.m. 9 a.m.  - 

4 p.m. 
4-6 p.m. Eve Last First 7-10 

a.m. 
10 a.m. -
6 p.m. 

Eve Last First 7-10 
a.m. 

10 a.m. – 
6 p.m.  

Eve Last 

T-Third4 
(LRT) 

5:28 9 10 9 12-20 11:54 
p.m. 

5:28 10 10 12-20 11:54 
p.m. 

5:28 10 10 12-20 11:54 p.m. 

J-Church 
(LRT) 

5:09 8 10 12 20 12:30 
a.m. 

5:36 
a.m. 

12 12 15-20 12:16 
a.m. 

5:36 
a.m. 

15 15 20 12:16 a.m. 

K-Ingleside 
(LRT) 

5:09 10 12 10 12-20 12:30 
a.m. 

4:47 
a.m. 

12 12 15-20 12:16 
a.m. 

4:47 
a.m. 

15 15 20 12:16 a.m. 

L-Taraval 
(LRT) 

Owl 7 10 7 12-20 Owl Owl 10 10 15-20 Owl Owl 12 12 15-20 Owl 

M-Oceanview 
(LRT) 

5:42 9 12 9 12-20 12:30 
a.m. 

5:35 
a.m. 

12 12 15-20 12:11 
a.m. 

5:35 
a.m. 

15 15 20 12:11 a.m. 

N-Judah 
(LRT) 

Owl 7 10 7 12-20 Owl Owl 10 10 15-20 Owl Owl 10 10 15-20 Owl 

1-California 
(trolley bus) 

5:22 3 6 3 15 1:25 
a.m. 

5:25 
a.m. 

15 6 30 1:20   
a.m. 

5:25 
a.m. 

15 6 30 1:20   a.m. 

2-Clement 
(diesel bus) 

5:17 10 20 10 -- 7:18 
p.m. 

5:07 
a.m. 

15 15 -- 7:18   
p.m. 

5:07 
a.m. 

15 15 -- 7:18   p.m. 

3-Jackson 
(trolley bus) 

7:06 10 20 10 20 1:05 
a.m. 

5:22 
a.m. 

15 15 20 1:22   
a.m. 

5:22 
a.m. 

15 15 20 1:22   a.m. 

4-Sutter 
(trolley bus) 

4:59 15 -- 25 -- -- -- -- -- -- -- -- -- -- -- -- 

9-San Bruno  
(diesel bus) 

5:35 10 10 8 15 12:18 
a.m. 

6:10 
a.m. 

12 12 20 11:55 
a.m. 

6:10 
a.m. 

12 12 20 11:55 a.m. 

9X-Third Express2 
(diesel bus) 

7:07 
a.m. 

5 10 5 15 5:55  
p.m. 

9:31 
a.m. 

-- 15 -- 6:15   
a.m. 

9:31 
a.m. 

-- 10 15-20 6:15   a.m. 

9AX Third ‘A’ Express3 
(diesel bus) 

6:43 
a.m. 

10 -- 10 -- -- -- -- -- -- --- -- -- -- -- --- 

9BX Third ‘B’ Express4 
(diesel bus) 

6:41 
a.m. 

10 -- 10 -- -- -- -- -- -- -- -- -- -- -- --- 

10-Townsend 
(diesel bus) 

5:47 10 20 10 30 7:02  
p.m. 

-- -- -- -- -- -- -- -- -- -- 

12-Folsom/Pacific 5:54 10 10 10 30 12:30 
a.m. 

6:00 
a.m. 

20 20 30 12:19 
a.m. 

6:00 
a.m. 

20 20 30 12:19 a.m. 

20-Columbus 7:05 10-12 15 -- -- 4:07 
p.m. 

-- -- -- -- -- -- -- -- -- -- 

30-Stockton long line4 
(trolley bus) 

5:30 
a.m. 

9 9 9 12 1:06 
a.m. 

6:00 
a.m. 

10 6 12 1:06   
a.m. 

6:00 10 6 12 1:06 
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TABLE 3-2 

GUIDE TO FREQUENCY OF SERVICE (AVERAGE TIME IN MINUTES) 

 WEEKDAY SATURDAY SUNDAY 
ROUTE NAME1 First 7-9 a.m. 9 a.m.  - 

4 p.m. 
4-6 p.m. Eve Last First 7-10 

a.m. 
10 a.m. -
6 p.m. 

Eve Last First 7-10 
a.m. 

10 a.m. – 
6 p.m.  

Eve Last 

30-Stockton short line4 
(trolley bus) 

Owl 9 4-5 4-5 12 Owl Owl 10 3-6 12 Owl Owl 20 4-8 12 Owl 

38-Geary  
(diesel bus) 

5:14 
a.m. 

15 15 15 20 12:07 
a.m. 

5:14 
a.m. 

15 14 15 12:44 
a.m. 

5:14 
a.m. 

15 14 15 12:44 a.m. 

38L-Geary Limited 
(diesel bus) 

6:00 
a.m. 

7 7 7 -- 5:52 
p.m. 

8:40 
a.m. 

7 7 -- 5:39  
p.m. 

-- -- -- -- -- 

45 Union/Stockton 
(trolley bus) 

6:10 
a.m. 

9 9 9 15 1:02 
a.m. 

6:10 
a.m. 

15 12 15 1:30   
a.m. 

6:10 20 12 12 1:30 

47-Van Ness  
(trolley bus)  

6:00 
a.m. 

8 9 8 20 1:06 
a.m. 

6:14 
a.m. 

9 9 20 1:19   
a.m. 

6:14 
a.m. 

9 9 20 1:19   a.m. 

91-Owl4 
(diesel bus) 

12:15 
a.m. 

-- -- -- 30 4:15 
a.m. 

12:15 
a.m. 

-- -- 30 4:15   
a.m. 

-- -- -- --  

1 All bus lines operate fully accessible vehicles.  All light rail vehicles (LRVs) are fully accessible; but the T-Third is the only fully accessible rail line because it has high level platforms on 
the surface.  The other light rail lines are fully accessible in the Market Street Subway but are accessible only at key stops on the surface. 

2 Reverse-peak direction service. 
3 Service operates peak-hour, peak-direction only. 
4 Late night service provided by the 91-Owl. 

Source:  San Francisco Municipal Railway 
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transitions from the T-Third line to the K-Ingleside line at Ferry Plaza for outbound trains.  It has been 

extended to operate as the T-Third via The Embarcadero, King, Fourth, Owens, and Third Streets and 

Bayshore Boulevard to a temporary terminal in the middle of Bayshore Boulevard, just south of 

Sunnydale Avenue.  It will eventually connect directly to the Caltrain Bayshore Station that straddles the 

county line between the cities of San Francisco and Brisbane.  Most of the operation is in semi-exclusive 

right-of-way.  The exception is the nine-block section in the Bayview Commercial Core, which operates 

in a mixed-flow configuration to retain parking in support of business revitalization.  There are 18 light 

rail surface stations, with 8 center and 10 side platforms.  All platforms are high level and most extend the 

length of a block between two intersections.  The T-Third line operates between 5 a.m. and 1 a.m. with 

daytime service frequencies of 9 minutes during peak periods. 

Bus System 

A detailed description of the Corridor’s six primary bus routes and their current available capacity is 

provided below (see Figure 3-1).  Vehicle design capacities are derived from the size of the vehicle and 

include the number of sitting and standing passengers.  According to Muni, for both standard electric 

trolley coaches and diesel motor coaches, the design capacity for planning purposes is 63 passengers per 

vehicle; for articulated buses, the design capacity is 94 passengers per vehicle; and for light rail vehicles, 

the design capacity is 119 passengers.  In order to determine the amount of bus capacity used at the 

maximum load point (the point where passenger demand is the highest) for each line, the number of peak 

hour passengers at the maximum load point was divided by the bus capacity (the number of vehicles x the 

design capacity per vehicle) during the peak hours.2 

9X-San Bruno Express.  This line operates 20-hours per day on weekday and weekends.  It connects 

Fisherman’s Wharf, North Beach and Chinatown districts (Broadway and Kearny/Stockton Streets) to 

Visitacion Valley, the Excelsior district, and City College (Phelan Loop) via North Point and Powell 

Streets, Columbus Avenue, Stockton and Kearny Streets, Third and Fourth Streets, Highway 101, San 

Bruno Avenue, Bayshore Boulevard, Geneva Avenue, and Ocean Avenue to Phelan Avenue.  This line 

provides service to the Powell and Montgomery BART/Muni Metro stations.  During the a.m. peak hour, 

the maximum load point occurs at Stockton and Sutter Streets in the southbound (outbound) direction, 

with about 55 percent of the available capacity used.  During the p.m. peak hour, the maximum load point 

occurs at the same location in the southbound (outbound) direction, with the bus line operating at over 58 

percent of capacity.  About 63 percent of the route’s 8,100 daily boardings occur north of Highway 101. 

                                                      
2  Passenger and number of vehicle information were based on Muni bus monitoring data for FY 05/06.  Ridership data has not yet been 

collected for the service changes implemented in April 2007. 
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FIGURE 3-1 

EXISTING MUNI ROUTES SERVING THE STUDY AREA 
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9AX-San Bruno 'A' Express.  This line operates 20-hours per day weekdays and weekends.  It connects 

the North Beach and Chinatown districts (Broadway and Stockton Street) to the Excelsior district 

(Geneva/Mission Streets) and City College (Phelan Loop) via Stockton and Kearny Streets, Third and 

Fourth Streets, Highway 101, San Bruno Avenue, Bayshore Boulevard, Geneva Avenue, and Ocean 

Avenue to Phelan Avenue.  Like the 9X-San Bruno, this line provides service to the Powell and 

Montgomery BART/Muni Metro stations.  During the a.m. peak hour, the maximum load point occurs at 

Bayshore Boulevard and Carroll Avenue, with the bus line operating at almost 117 percent of capacity.  

During the p.m. peak hour, the maximum load point occurs at Stockton and Sutter Streets, with the bus 

line operating at about 108 percent of capacity.  About 57 percent of the route’s 2,800 daily boardings 

occur north of Highway 101. 

9BX-San Bruno 'B' Express.  This line operates on the same weekday schedule (no weekend service) as 

the 9X and 9AX and operates along the same route as the 9X.  During the a.m. peak hour, the maximum 

load point occurs at Bayshore Boulevard and Arleta Avenue, with the bus line operating at about 83 

percent of capacity.  It also operates at about 98 percent of capacity during the p.m. peak hour, when the 

maximum load point occurs at Stockton and Sutter Streets.  About 62 percent of the route’s 2,100 daily 

boardings occur north of Highway 101. 

30-Stockton.  This line connects the Marina district (Beach/Broderick Streets) to the Caltrain Terminal 

(Fourth/Townsend Streets) via Chestnut Street, North Point Street, Columbus Avenue, Stockton Street, 

and Fourth Street to Townsend Street.  It provides service to the Montgomery and Powell BART/Muni 

Metro stations.  During the a.m. peak hour, the maximum load point occurs at Stockton and Sutter Streets 

in the northbound (inbound) direction, with approximately 83 percent of the available capacity used.  

During the p.m. peak hour, the maximum load point occurs at the same location in the southbound 

(outbound) direction, with about 71 percent of the available capacity used. Daily boardings average about 

27,100. 

45-Union/Stockton.  This line connects the Presidio (Lyon/Greenwich Streets) to the Caltrain Terminal 

(Fourth/Townsend Streets) via Union Street, Stockton Street, Fourth Street to Townsend Street.  It 

provides service to the Montgomery and Powell BART/Muni Metro stations.  During the a.m. peak hour, 

the maximum load point occurs at Stockton and Sutter Streets in the southbound (outbound) direction, 

with about 91 percent of the available capacity used.  During the p.m. peak hour, the maximum load point 

also occurs at this location in the southbound (outbound) direction, with about 73 percent of the available 

capacity used. Daily boardings average about 12,700. 
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Other Muni routes serving the Study Area are summarized below.  At the Caltrain Terminal, the 10-

Townsend diesel bus line provides service east along Townsend Street to the Transbay Terminal and then 

north through the Financial District on Battery and Sansome Streets, continuing along The Embarcadero 

and North Point Street to a terminus at Van Ness Avenue. The 47-Van Ness trolley bus line connects the 

Caltrain Terminal to the west of Downtown along the Van Ness Avenue corridor, terminating at Van 

Ness Avenue and North Point Street near the 10-Townsend bus line terminus.  The 12-Folsom/Pacific 

diesel bus line operates inbound on Folsom Street and outbound on Harrison Street to The Embarcadero, 

and then west to Pacific Heights via Broadway and Pacific and Jackson Streets.  The 9-San Bruno 

operates on lower Market Street.  The Market Street lines generally serve all of the BART/Muni Metro 

stations. 

There are extensive Downtown connections to Muni surface bus operations and Muni Metro, and BART 

rail service.  The 14-Mission and 14L–Mission Limited trolley bus lines and 14X–Mission Express diesel 

bus line operate along Mission Street.  At Market Street there are nearly a dozen Muni bus lines that 

operate past Third and Fourth Streets, including the 2, 3, 4, 5, 6, 7, 16AX, 16BX, 21, 38, 71, and 71L 

lines.  The F-Market provides surface rail connections between the Castro district and Downtown along 

Market Street.  The BART/Muni Metro Montgomery and Powell Street Stations serve riders on the 

Market Street Subway near Third and Fourth Streets. 

Union Square is served by the 38-Geary and 38L-Geary Limited diesel bus lines crossing Stockton Street 

inbound on O’Farrell to the Transbay Terminal and outbound on Geary Boulevard to the Richmond 

district.  The 3-Jackson and 4-Sutter trolley bus lines and the 2-Clement diesel bus line cross Stockton 

Street inbound on Post Street and outbound on Sutter Street.  The 2-Clement line continues to the Ferry 

Building.  The 3-Jackson and 4-Sutter lines terminate near Market and Sansome Streets. 

In Chinatown, the 1-California trolley bus line operates inbound to Market Street via Clay Street, and 

outbound to the Richmond district via Sacramento Street.  As mentioned above, the 12-Folsom/Pacific 

line operates between South of Market, The Embarcadero and Chinatown via Broadway (inbound) and 

Pacific Street (outbound).  

Light Rail System 

Muni also operates the Muni Metro light rail system (refer to Figure 3-1).  The light rail service has 

various types of operations: on-street in mixed traffic conditions, surface operations in semi-exclusive 

right-of-way, and exclusive subway.  Most of the system operates on-street in mixed-flow conditions.  

The Metro system currently has five operating lines, all serving downtown San Francisco:  the J-Church 

(from Balboa Park via Church Street), K-Ingleside (from Balboa Park via Ocean Avenue and West Portal 
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Avenue), L-Taraval (from San Francisco Zoo via Taraval Street), M-Ocean View (from Ocean View via 

19th Avenue and West Portal Avenue), and N-Judah (from Great Highway via Judah Street).  In addition, 

the Castro Shuttle operates in the subway between The Embarcadero and Castro stations during peak 

hours on 10-minute headways. 

Muni started operation of an historic trolley line on Market Street in September 1995 and extended it in 

1998.  The F-Market historic streetcar line runs on the surface of Market Street, between Castro Street 

and Fisherman’s Wharf, and operates using rehabilitated vintage PCC (President’s Conference 

Committee) cars designed in the 1930s and historic street cars from systems around the world. 

Muni Metro light rail lines provide weekday service generally between 5 a.m. and 1 a.m., 6 a.m. and 1 

a.m. on Saturday and 8 a.m. and 1 a.m. on Sunday.  Metro owl service (late-night surface bus operation) 

is offered for the L-Taraval and N-Judah lines.  The J-Church route area is generally served by the 24-

Divisadero and the surface portion of the K-Ingleside line is covered by the 91-Owl bus during the late-

night hours when Muni Metro is not in operation. 

The weekday Muni Metro and street car daily ridership for the 6 lines is about 128,100 boardings, 

including 16,100 for the F-Market, 18,700 for the J-Church, 15,300 for the K-Ingleside, 23,300 for the 

L-Taraval, 23,300 for the M-Ocean View, 31,400 for the N-Judah, and 24,000 for the T-Third line.3  

Future Bus Service Changes 

Muni’s SRTP 2006-2025 lists three transit-related improvements that are planned for implementation in 

and near the Study Area.  These include: 

• Bus Rapid Transit (BRT) - The Geary Corridor is one of the identified areas for BRT implementation 

and initial planning work is underway. 

• Transit Preferential Streets (TPS) Improvements - Areas identified for TPS are Stockton 

Street/Columbus Avenue and Market Street. 

• Islais Creek Bus Maintenance and Storage Facility - the new bus maintenance facility at Indiana and 

Tulare Streets will replace the Kirkland Division.  

                                                      
3  Muni Draft Short Range Transit Plan, 2008-2027, Ridershp for Fiscal Year 2006 and Muni estimates from July 2007 for the T-Third line. 



 
 

3.0  TRANSPORTATION ANALYSIS - AFFECTED ENVIRONMENT 

Central Subway Project Final SEIS/SEIR – Volume I  3-10 

Mission Bay 

Muni is planning to extend trolley coach service to accommodate new ridership in Mission Bay as 

employment and residential development increase in that area (see Figure 3-2). The expected changes 

include: 

• Reroute the 22-Fillmore, which currently serves the Potrero Hill and Dogpatch neighborhoods, onto 

16th Street, east of Kansas Street, to a terminal on Third Street in Mission Bay.  As an interim 

measure, this extension to Third Street may be served by the 33-Stanyan.  This service change 

requires overhead wires to be constructed on 16th Street between Kansas and Third Streets, and a 

terminal loop at Third Street.  There are a number of safety concerns about the Caltrain grade 

crossing at 16th and Seventh Streets that must be resolved, before construction proceeds.  

• Extend either the 30-Stockton or 45-Union/Stockton trolley coach line from its existing terminal at 

Fourth and Townsend Streets, through Mission Bay, and over a portion of the current 22-line on 

Potrero Hill to the existing 22-line terminal at Third and 20th Street.  This service requires new street 

construction and identification of funding for overhead wires relocation and acquisition of additional 

vehicles in Mission Bay before it can be implemented. 

Origin-Destination Analysis 

In February and March of 2004, a transit on-board survey was performed to support the transit planning 

efforts of Muni and the San Francisco County Transportation Authority.  Prior to the development of this 

survey, a 1976 citywide survey of Muni passenger characteristics and travel patterns and a 1996 survey of 

transit riders in the Third Street Corridor were used to support the initial estimates of Third Street Light 

Rail ridership.  A primary goal of the survey was to more precisely understand the origins and 

destinations of Muni passengers systemwide. 

The origins and destinations of riders of the 15-Third bus line were primarily located in the Bayview-

Hunters Point neighborhood (23 percent), Chinatown/North Beach (18 percent), Crocker-Amazon/ 

Visitacion Valley (15 percent), and South of Market (14 percent) (see Figure 3-3).  The combined origins 

and destinations of riders all corridor routes, including the former 15-Third, 9AX/9BX-San Bruno 

Expresses, 30-Stockton, and 45-Union/Stockton indicate the greatest travel shares in Chinatown (26 

percent), South of Market (16 percent), the Geary corridor (15 percent), and Crocker-Amazon/Visitacion 

Valley (12 percent).  Only 11 percent of the origins and destinations were in the Financial District/Civic 

Center areas 
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FIGURE 3-2 

PROPOSED MISSION BAY ROUTE CHANGES 

 
Source: MTA 
Not to Scale 

Transit Travel Times 

Travel times are a significant influence on the attractiveness of transit for any given trip.  Transit travel 

times relative to walking and driving are key inputs and outputs of the travel demand forecast model used 
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FIGURE 3-3 

ORIGIN - DESTINATION DISTRICTS 

 

 
Source:  PB/Wong 
Not to Scale 
Revised 1/08 

to estimate the future transit ridership of the Central Subway.  In addition to other factors such as service 

frequency and stop location, the transit travel times are used in the model to predict the origins, 

destinations, timing, and purposes of transit trips.  Average travel times by transit for select corridor 

origins and destinations illustrate transit service currently experienced by Third Street Corridor riders. 


