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Purpose of Report
The purpose of this report is to summarize costs and related issues associated with each of the San Francisco
Downtown Extension alternatives under consideration by the Peninsula Joint Powers Board (JPB). The
report is a culmination of a six month evaluation conducted by MTC and its consultant, Parsons,
Brinckerhoff, Quade and Douglas, Inc. The study team's charge was to develop fundable extension
alternatives and system upgrades that can be recommended by the JPB for inclusion in MTC's financially
constrained Regional Transportation Plan (RTP). MTC will consider the JPB's recommendation resulting
from this study in the adoption of the 1994 RTP in the May-June 1994 time frame.

Alternatives Currently Under Consideration
The downtown extension alternatives currently under consideration were the result of an engineering and
planning "brainstorming" process to develop options that work both for the City of San Francisco and the
Peninsula. Recognizing that San Francisco would have a key role in any downtown extension decisions, the
Study Team established a San Francisco Task Force. The Task consisted of Board of Supervisor's staff,
City Department staffs, rail user and local neighborhood groups. The Study Team also consulted regularly
with JPB staff and each Peninsula county transit agency's staff. The MTC/JPB Joint Study Committee's
input and direction was solicited at monthly meetings.

Several alternatives that were developed early in the study were dropped from consideration due operational
problems and lack of support. The alternatives in this report provide a reasonable range of options from
which the JPB can choose to include in MTC's RTP and to advance toward implementation. The resulting
set of alternatives are:

• Alternative I-Basecase with Terminal at 4th and Townsend
• Alternative 2-Extension to 2nd/Market (revised DEIS alternative)
• Alternative 3-Surface/Subway Extension To TransBay Terminal (Stub-end terminal)
• Alternative 4-Surface/Subway Extension to TransBay Terminal (Loop-track terminal)
• Alternative 5-Surface/Subway Extension to Behind TransBay Terminal Between Main and Beale
• Alternative 6- Surface Alignment to 7th/Market and 2nd/Market Using Electric Self-Propelled Vehicles
• Alternative 7-Surface Alignment to 7th/Market and Beale/Market Using Light Rail Vehicles
• Alternative 8-Surface/Subway Alignment to Beale/Market
• Alternative 9-Subway Alignment to 7th/Market

Downtown Extension/System Up{;rade Issues
Based on input from the JPB and members of the public the following key questions need to be addressed:

1) Where should the future San Francisco CalTrain and intercity high speed rail (HSR) terminal be located
and how should it be designed?

2) If extended downtown, how much of the CalTrain service can operate on San Francisco surface streets
in order to save on construction costs?

3) What system upgrades can be implemented in order to improve operating efficiency and flexibility and
reduce operating costs? For example, should CalTrain be electrified (some extension options require
electrification)?

4) Are proposed improvements fundable so that they could be included in the financially constrained RTP?
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Table 1

CalTrain San Francisco Downtown Extension
C . IC E' *apIta ost stlmates

Alternative Cost Alignment Electrification of
(1993$ in Terminal(s) Option Technology MainIine**
millions)

1 162 4th & Townsend (existing) N/A EL Yes
6 232 Downtown & Civic Center All Surface EMU Yes
9 384 Seventh/Market All Subway D No

2B 410 Second & Market B D No
2A 451 Second/Market A D No
7 478 Downtown & Civic Center All Surface LRT Yes

8B 491 Beale/Market B D No
5B" 532 Existing/Relocated B D No

TransBav Terminal
9 534 SeventhfM arke t All Subway EL Yes

8A 535 BealefMarket A D No
3B*** 539 TransBay Terminal B EL Yes

(Stub End)
4B*** 553 TransBay Terminal B EMU Yes

(Loop with new upper deck)
2B 561 SecondlMarket B EL Yes

5A" 574 Existing/Relocated A D No
TransBay Terminal

3A*** 584 TransBay Terminal A EL Yes
(Stub End)

4A*** 594 TransBay Terminal A EMU Yes
(Loop w/o upper deck)

2A 602 SecondlMarket A EL Yes
8B 642 Beale/Market B EL Yes

5B" 683 Existing/Relocated B EL Yes
TransBav Terminal

8A 686 Beale/Market A EI Yes
5A" 725 Existing/Relocated A EL Yes

TransBav Terminal

Alignment Options:
A - greatest amount of subway construction
B - intermediate amount of subway construction
Surface - tracks on surface streets

Vehicle TechnololiY
D - Diesel locomotives and gallery cars
EL - Electric locomotives and gallery cars
EMU - Electric multiple unit/retrofitted gallery cars
LRT - Light rail vehicles

*
**
***

"

Assumes credit for salvage value of existing equipment
Add $18.6 million for electrification to Gilroy
Alternatives 3 & 4 assume that an additional deck is required on existing TransBay Terminal to
accommodate future bus!intercity rail; it may be possible to defer the $90 million additional deck
in Alternative 4 until required by bus!intercity rail expansion.
Includes $40 million to underpin buildings above terminal
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Summary of Alternatives
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A]tern~tive l-Basecase
This alternative retains the CalTrain Terminal at 4th and Townsend and is used as a basis for comparison
with other downtown connection options. Access to downtown San Francisco would be improved with the
extension of Muni Metro to within one block of the terminal. Minor modifications would be made at the
terminal to improve passenger convenience and transfers to Metro and downtown express buses (consistent
with the JPB's Phase 1 Study). An interim upgrade for the conidor could be electrification of the line from
the Lick maintenance facility in San Jose to the 4th and Townsend Terminal.

Cost Considerations
• Electrification of the mainline and replacement of diesel locomotives with electric locomotives would

be a fundab1e RTP Track 1 project and would offer a number of operational and environmental
benefits: faster travel times, better equipment reliability compared to diesel operations, and reduced
noise and air pollution adjacent to right of way.

• Electric locomotives are estimated to be between 0.7% and 2.6% cheaper to operate compared to
d!":sel operations for service levels between 66 and 114 weekday trains (cost savings are estimated to
be greater a higher service levels). The JPB currently lacks operating funds to initiate a 114-train
schedule.

Other Considerations
• The current terminal location and storage tracks are not compatible with Mission Bay development

plans.
• Extension of the Muni Metro light rail system to the vicinity of 4th and Townsend and electrification

of the mainline would improve transit travel times from the Peninsula to the downtown; this location
is viewed by the JPB and the City as an interim arrangement.

Capital Cost Summa!" 0993$ in Mi11ions)
Terminal Improvements: $5.9
S.F.StorageYard 7.1
Line Electrification: 61.6
23 Electric Locomotives: .l.l22

TOTAL $190.5
less vehicle salvage n.9

Net Cost $161.5

Annual Operating and Maintenance Costs (1993$ in thousands; assumes 86-train schedule)

Annual Annual Ridership* Annual Annual
Mode O&M Costs (2010 Forecast Yr.) Passenger Revenue** Net Operating Cost

Diesel Locomotives/Gallery Cars S50,093 11,067 $18,261 $31,832

Electric Locomotives/Gallery Cars $49,216 11,067 $18,261 $30,995
/ > Net Difference S877 ""'> C:O'7'7" ..",....,,,. " .."'. ,.....

* Average weekday ridership (see Table 2) multiplied by a factor of 340 (consistent with BART/SFO DEIS)
** Assumes average fare of S1.65 per passenger (consistent with CalTrain FY 1992/93 Budget)
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Travel Times
• A.M. weighted travel time (in minutes) from Redwood City to 7th and Market and 2nd and Market

(weighted times multiplies walk, wait, and transfer times by 2.3):
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Alternative 2-Surface/Sut1\vav Extension to 2ndfMarket
This alternative was studied in the DEIS. The alignment follows Townsend and Second Streets, where it
would tenninate at an underground station adjacent to the Montgomery Street BART/Metro Station on
1,,1arket Street. This station location is close to the centroid of the Financial District.

Cost Considerations:
• In order to lower construction costs for this alternative, the study team has evaluated the following:

reducing the amount of subway construction, deferring construction of a Mission Bay Station,
reducing the number of tracks at the Second/Market tenninal from 6 (as studied in the DEIS) to 4, and
operating diesel locomotives in the subway.

• Alignment Options A is a full subway from Berry Street to Market Street. Option B reflects reduced
amounts of subway construction with corresponding increases in the length of at grade trackage. At
grade surface operations occur along 7th and Townsend Streets, adjacent to the future Mission Bay
development (Brannan and Bryant Streets could also be considered; more detailed environmental and
engineering analyses would precede any final alignment decisions). Operating CalTrain equipment at
grade will impact surface cross streets, as well as traffic on Townsend and 7th Streets ( in Option B it
is necessary to close Fifth Street because of the need to transition CalTrain from at grade into
subway).

• Postponing construction of an underground Mission Bay Station would save considerable initial costs
(an alternative surface CalTrain/Metro transfer point near 7th and Channel could be provided).

• If sufficient funds are not available for electrification, continued operation of diesel locomotives in
the subway would enable the JPB to defer fleet locomotive changeover and line electrification costs.
A subway ventilation system would collect diesel exhaust, treat the fumes to meet environmental
standards, and discharge the fumes away from populated areas. Diesel engine noise would be
attenuated in the subway stations by installing baffle screens to separate the engines from the
passenger areas.

• With electric locomotives, electrification of the mainline would be required to the Lick maintenance
facility in San Jose; electrification to Gilroy could be funded with Santa Clara County Measure A
funds. If Gilroy service is continued with diesel equipment, some passengers making longer trips on
the Peninsula would need to transfer to the electrified CalTrain service.

Other Considerations
• The 4 track underground tenninal would constrain CalTrain service to between 7 and 10 trains an

hour; however, the tenninal would accommodate 10 car CalTrain consists, allowing for substantially
more passenger carrying capacity than is projected for future CalTrain ridership.

• The 4 track tenninal would accommodate 2 or 3 intercity HSR trains during peak commute hours
when tenninal capacity would mostly be devoted to commuter operations; tenninal capacity would be
more than adequate for both CalTrain and HSR operations during off-peak hours. This tenninal could
be expanded after initial construction to add 2 more tracks next to the CalTrain tracks for HSR for
approximately $25 million.

• Riders would need to walk about a block and a half for bus connections at the TransBay Terminal.
• Construction of underground tracks below Second Street would cause lane closures due to cut and

cover work. This would cause major disruption to traffic circulation, especially if Second Street
provides future freeway access as favored by the City.

• Electric locomotives are estimated to be up to 3.1 % cheaper to operate compared to the diesel option.
The JPB currently lacks operating funds to initiate a 114-train schedule.
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Capital Cost Summary 09935 in Millions

Diesel Locomotive Service

S.F. Extension
S.F. Storage Yard/Signaling

TOTAL

Electric Locomotive Service

S.F. Extension
Line Electrification
23 Electric Locomotives
S.F. Storage Yard/Signaling

TOTAL
less vehicle salvage

Net Cost

Option A
$444.1

II
$451.2

Option A
$441.1

64.4
115.9
II

$631.5
28.9

$602.6

Option B
$402.3

II
$409.4

Option B
$402.3

64.4
115.9
II

$589.7
28.9

$560.8

Annual Operating and Maintenance Costs (1993$ in thousands; assumes 86-train schedule)

Annual Annual Ridership* Annual Annual
Mode O&M Costs (2010 Forecast Yr.) Passenger Revenue*'" Net Operating Cost

Diesel Locomotives/Gallery Cars 551,270 13,965 523,042 528,228

Net Difference from Basecase .··.·.$1.177 ($3,605
Electric Locomotives/Gallery Cars 550,218 13,965 523,042 527,176

Net Difference from Basecasc $J,002 ($3,780)

* Average weekday ridership (sec Table 2) multiplied by a factor of 340 (consistent with BART/SFO DEIS)
** Assumes average fare of S1.65 per passenger (consistent with CalTrain FY 1992/93 Budget)

Travel Times
• A.M. weighted travel time (in minutes) from Redwood City to 7th and Market and 2nd and Market

(weighted times multiplies walk, wait, and transfer times by 2.3):

7thfMarket 2nd/Market
Diesel Service
Express 59 47
Local 79 65

Electrified Service
Express 58 46
Local 74 61
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Alternative 3-Surface/Subway Extension to Bus Deck of TransBay Tenninal (Stub-end Terminal)
This alignment alternative would follow the same general alignment as the previous alternative, but go
under the Colin P. Kelly/Essex conidor to the TransBay Terminal where it transitions from subway through
Rincon Hill to aerial structure. The alignment then uses the existing Terminal bus ramps as the trackbed for
the CalTrain tracks into the terminal. Up to 6 tracks could be accommodated on the second deck. A new
deck would be constructed above the existing bus level for bus operators and the existing westerly bus ramp
would be widened to provide adequate ingress and egress and mid-day bus storage (the remaining ramps
would not be needed and could be removed to clear the area for redevelopment). Due to environmental
considerations (downtown noise and air pollution by CalTrain diesel locomotives), this alternative would
employ electric locomotive equipment. The stub end track arrangement requires that the locomotives push
the CalTrain gallery cars into the terminal for loading/unloading and pull the train out of the terminal for the
return trip down the Peninsula.

Cost Considerations
• Existing diesel locomotives would be changed over to electric locomotives.
• Changing to electric locomotives would have the same considerations as in Alternative 2.
• As mentioned above, construction of a new TransBay Terminal deck above the existing deck would

be required to accommodate existing bus operators.
• Moving walkways could be considered for better access to Market Street; riders transfening to

BART/Metro would walk to Market Street.
• Different lengths of at grade/subway construction are possible, and are reflected in alignment Options

A and B as discussed in Alternative 2; operating CalTrain at grade on Townsend Street will impact
surface cross streets as well as traffic on Townsend and 7th Streets (5th Street intersection will be
closed).

Other Considerations
• This terminal configuration with 6 tracks has flexibility for CalTrain commuter rail and frequent

future HSR service.
• This alternative assumes that the TransBay Terminal and a widened westerly ramp remain where they

are today. The remaining ramps would not be required and could be removed to clear the area for
redevelopment.

Capital Cost Summarv 0993$ in i\1illions)

Electric Locomotive Service

S.F. Extension
Line Electrification
23 Electric Locomotives
S.F. Storage/Signaling

TOTAL
less vehicle salvage

Net Cost

Qp,tion A
$425.0

64.4
115.9
II

$612.4
2&2

$583.5

Option B
$380.5

64.4
115.9
II

$567.9
2&2

$539.0

Annual Operating and Maintenance Costs (1993$ in thousands; assumes 86-train schedule)

Annual Annual Ridership* Annual Annual
Mode O&MCosts (2010 Forecast Yr.) Passenger Revenue** Net Operating Cost

Electric Locomotives/Gallery Cars $50,218 13,651 $22,524 $27,694
Net Difference fromBasecase*H $1,002 ··($3.262)

* Average weekday ridership (see Table 2) multiplied by a factor of 340 (consistent with BART/SFO DEIS)
** Assumes average fare of 51.65 JX?r passenger (consistent with CalTrain FY 1992/93 Budget)

*** Only electric mode applies
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Travel Times
• A.M. weighted travel time (in minutes) from Redwood City to 7th and Market and 2nd and Market
(weighted times multiplies walk, wait, and transfer times by 2.3):

Electrified Service
Express
Local

7th/Market

67
83

2ndIMarket

56
72

* Times include walk times from TransBay Tenninal to 2nd/Market.
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Alternative 4-Surface/Subwav Extemion to Bus Deck of TransBay Tenninal (Loop Track Arrangement)
This alternative accesses the TransBay Tenninal as Alternative 3, but provides two through tracks allowing
CalTrain to proceed through the terminal in a single direction without reversing. Up to 6 tracks could be
accommodated on the second deck. A new deck would be constructed above the existing upper level for
existing/future bus operations and future HSR. The grade of the ramps in this alternative and structural
constraints of the tenninal building itself dictate the use of a mixed fleet of motor power units, gallery cars
retrofitted with motors, and cab end control cars.

Cost Considerations
• The requirement for acquisition of new rolling stock would be greater than in Alternative 3, since

there would be a need to purchase more cars with propulsion capabilities.
• The hybrid fleet would have a lower seating capacity than the existing gallery cars; operating costs for

Alternative 4, therefore, would be between 7% and 10% higher than Alternative 3 because more
service is operated (110 weekday trains vs. 86 weekday trains) to provide a comparable level of
seating capacity.

• The hybrid fleet would have higher maintenance costs than the locomotive fleet in Alternative 3,
because more cars would have propulsion U1~jts which must be maintained.

• Electrification of the line would be required to the Lick maintenance facility for initial start-up;
electrification to Gilroy would be funded by Santa Clara County Measure A funds.

• A new bus deck above the existing deck as in Alternative 3 is assumed to be needed to provide for
bus service expansion and future HSR (it may be possible to stage the project and have trains and
buses share the existing bus deck until future bus service and/or HSR expansion requires the new
deck).

• Different length of at grade subway construction are possible and are reflected in alignment Options
A and B as discussed in previous alternatives.

Other Considerations
• A 6-track tenninal configuration (with upper deck for buses) has flexibility for commuter rail and

frequent HSR service.
• The loop track arrangement is operationally superior to the stub end terminal arrangement in

Alternative 3, and theoretically would allow more frequent commuter/HSR service.
• This alternative assumes the TransBay Tenninal and its entire ramp system remain where they are

today. Ramps would be widened as discussed in Alternative 3 to provide for bus storage.
• The self-propelled vehicles would meet FRA structural requirements for joint use of mainline tracks

by both passenger and freight equipment.
• Connection to BART and Muni Metro could be made as discussed in Alternative 3.

Capital Cost Summarv 0993$ in Mi1lions

Electric Multiple UnitlRetrofitted Gal1ery Car Service

S.F. Extension
Line Electrification
Vehicles
Maint. FacilityIS torage

TOTAL
less vehicle salvage

Net Cost

Option A
$425.6

65.1
132.6
ll.1

$641.5
46.9

$594.6

- 20 -

Option B
$383.8

65.1
132.6
ll.1

$599.7
1Q.2

$552.8



Annual Operating and Maintenance Costs (1993$ in thousands; assumes 11O-train schedule)

Annual Annual Ridership* Annual Annual
Mode O&M Costs (2010 Forecast Yr.) Passenger Revenue** Net Operating Cost

E:r-.1U/Rctrofitted Gallery Cars S54,143 15,426 $25,452 S28,691

Net Difference from Basecase*'* '" $4,927 .,...
'..,'.....

* Average weekday ridership (see Table 2) multiplied by a factor of 340 (consistent with BART/SFO DEIS)
** Assumes average fare of S1.65 per passenger (consistent with CalTrain FY 1992/93 Budget)

*** Only electric mode applies; more service operated due to lower seating capacity of new equipment
and train length constraints for partial surface.: operations

Travel Times
• A.M. weighted travel time (in minutes) from Redwood City to 7th and Market and 2nd and Market

(weighted times multiplies walk, wait, and transfer times by 2.3):

Electrified Service
Express
Local

7thIMarket

67
83

- 21 -

2ndlMarket

56
72
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Alternative :'i-Surface/Subwav to Relocated TransBay Tenninal Between Main and Beale
This alternative was studied in the original DElS and evaluated in the Transit Terminal Study issued by the
San Francisco Planning Department. The report envisioned a CalTrain underground terminal south of the
TransBay Terminal (between Howard and 1\'atoma) and perpendicular to Beale Street. City Planning
proposed constructing a new bus terminal between Main and Beale Streets.

Cost Considerations
• Alignment cost considerations are similar to those in previous alternatives; as with these alignments,

cost savings could be achieved by reducing the length of tunneling and deferring or eliminating an
intermediate Mission Bay Station.

• Preliminary analysis indicates that the terminal structure may be able to be built below ground
without substantial right of way takes. Because of the uncertainty surrounding this area, the costs for
this alternative CalTrain extension assume that the buildings above the proposed rail terminal require
underpinning.

• Another possibility would be to configure the CalTrain terminal similar to that in Alternative 2 and
provide a 4 track terminal under Howard St. within the existing street right of way; this configuration
could avoid property acquisition or expensive building underpinning. These alternatives would
require further analysis and refinement.

• As in Altemative 2, various options exist for diesel and electrified locomotive service.

Other Considerations
• The proposed CalTrain layout in the City's Terminal Relocation Plan provides up to 8 tracks for

CalTrain and future HSR; since this track capacity would not be needed, a 6 track terminal was
determined to be adequate for both services.

• The proposed CalTrain terminal would not be affected by either TransBay Terminal location
proposed in the City Planning report.

• Surface traffic impacts in San Francisco would be identical to Alternative 2-4.
• Connections to BART and Muni Metro would be made via walk to Market Street.

Capital Cost Summary 099'1$ in Millions

Diesel Locomotive Service

S.F. Extension
S.F. Storage Yard/Signaling

TOTAL

Electric Locomotive Service

S.F. Extension
Line Electrification
23 Electric Locomotives
S.F. Storage Yard/Signaling

TOTAL
less vehicle salvage

Net Cost

Option A
$567.0

II
$574.1

Option A
$567.0

64.4
115.9
II

$754.4
28.9

$725.5

- 29 -

Option B
$524.5

II
$531.6

Option B
$524.5

64.4
115.9
Ll

$711.9
28.9

$683.0



Annual Qperatin~ and Maintenance Costs (1993$ in thousands; assumes 86-train schedule)

Annual Annual Ridership* Annual Annual

Mode O&M Costs (2010 Forecast Yr.) Passenger Revenue** Net Operating Cost

Diesel Locomotives/Gallery Cars $51,270 13.651 $22,524 $28,746

NetDifference from Basecase Sl,lTl·
$27,694-Electric Locomotives/Gallery Cars $50,218 13.651 $22,524

····Net Difference from Basecase >SI.002>

* Average weekday ridership (see Table 2) multiplied by a factor of 340 (consistent with BART/SFO DEIS)

** Assumes average fare of $1.65 per passenger (consistent with CalTrain FY 1992/93 Budget)
*** Only electric mode applies; more service operated due to lower seating capacity of new equipment

and train length constraints for partial surface operations

Travel Times
• A.M. weighted travel time (in minutes) from Redwood City to 7th and Market and 2nd and Market

(weighted times multiplies walk, wait, and transfer times by 2.3):

_30 -
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Alternative 6-Surface Alignment to 7th/Market and 2ndlMarket Usin~ Self-Propelled Electric EQuipment
While surface alignments require compromises on many fronts (traffic interference on city streets, schedule
reliability, accident risk, etc.), construction costs are obviously substantially lower than those for subway
alternatives. Overall costs of these alternatives are potentially lower even after partial fleet replacement and
electrification is considered (assuming substantial costs can be recovered from the resale of the existing
equipment). In this surface alternative, individually powered electrically propelled vehicles and retrofitted
gallery cars could operate on semi-exclusive tracks (i.e. tracks which are slightly raised above street surface
to discourage motorists, but which can be driven over when necessary for turns and use by emergency
vehicles). Another feature of this alternative is the use of branch lines within San Francisco to provide
direct service to both the Financial District and the Civic Center area. The branch line concept would
increase ridership on CalTrain by providing direct service to two major destinations in San Francisco. Self
propelled cars would be required to negotiate the grades on Second Street; also, bi-level vehicles would be
preferred since these vehicles provide more seating capacity than single level cars, and because overall train
lengths would be restricted to 6 cars in the downtown (this requirement is due to the sizing of city blocks).
The self propelled vehicles would meet FRA structural requirements for joint use of the mainline tracks by
both passenger and freight equipment.

Cost Considerations
• The principal cost consideration is the need to replace a portion of the existing CalTrain equipment

with a combination of self-propelled cars and retrofitted gallery cars.
• A 148 weekday train schedule was assumed for this alternative due to train length restrictions

mentioned above and the necessity to adequately serve two terminals. Net operating and maintenance
costs are therefore about 30% higher than the basecase alternative.

• Electrification of the mainline would be required; electrification to Gilroy would be funded by Santa
Clara County Measure A funds.

Other Considerations
• Self propelled cars will have superior performance to electric locomotives in terms of corridor travel

times as train lengths get longer.
• Given the increased service levels as discussed above, there would be more conflicts between trains

and cars both on the Peninsula and in downtown San Francisco
• Using two surface routes in San Francisco would mitigate adverse impacts on city traffic to some

extent as train operations would not be concentrated on one street or group of intersections; also
single track lines will require only one traffic lane (except where passing tracks are provided)

• Unlike other alternatives, this surface alternative would provide a Mission Bay stop for Peninsula
riders along Townsend Street.

• Second Street may become a more active route for auto traffic in the future if it provides future direct
access to Interstate 80.

• Future intercity/HSR service would be able to use the surface tracks to downtown San Francisco, but
the HSR operator would need to construct a separate terminal facility for intercity trains.
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Capital Cost Summary 0993$ in Millions

Electric Multiple UnitlRetrofitted Gallery Car Service

S.F. Extension
Line Electrification
Vehicles
Maint.

Facility/Storage
TOTAL

less vehicle salvage
Net Cost

$62.3
66.1

132.6
~

$279.2
46.9

$232.3

Annual Operating and Maintenance Costs (1993$ in thousands; assumes 148-train schedule)

Annual Annual Ridership'" Annual Annual
Mode O&MCosts (2010 Forecast Yr.) Passenger Revenue"'''' Net Operating Cost

EMU/Retrofitted Gallery Cars S72,635 19,941 $32,903 $39,732

Net Differerice from Basecase*** 523,419 .... I 777.<

* Average weekday ridership (see Table 2) multiplied by a factor of 340 (consistent with BART/SFO DElS)
** Assumes average fare of S1.65 per passenger (consistent with CalTrain FY 1992/93 Budget)

*** Only electric mode applies; more service operated due to lower seating capacity of new equipment
and train length constraints for partial surface operations

Travel Times
• A.M. weighted travel time (in minutes) from Redwood City to 7th and Market and 2nd and Market

(weighted times multiplies walk, wait, and transfer times by 2.3):

Electrified Service
Express
Local

7thIMarket

46
59

2ndlMarket

52
65

Note: For P.M. return add: 3 min. to 7th/Market times due to unfavorable signal timing
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Alternative 7-Surface Alil;nment to 7thiMarket and Beale/Market Usin~ LRT EQuipment
This alternative is similar to Alternative 6 in that it involves branch line service to both the Civic Center and
Financial District, but employs LRT-type technology instead of the self-propelled motor units and retrofitted
gallery cars. The primary advantage of converting to LRT technology would be the ability for Muni Metro
and Santa Clara County light rail to share the Peninsula mainline tracks and to expand light rail service both
within and external to the counties in which this service is currently operated. The LRT vehicles
themselves would be similar in performance to existing LRTs (top speed around 60 mph) but would be
equipped with more comfortable interiors and other amenities for longer distance commuting.

Cost Considerations
• This alternative requires the most extensive fleet conversion since all current CalTrain equipment

would be replaced with articulated LRT vehicles; additionally this alternative would require the
largest total number of vehicles because LRT vehicles have a lower seating capacity than the bi-level
equipment employed in other alternatives and train lengths will be restricted to six cars (minimum
block length).

• Seating capacity constraints mentioned above require a higher level of service to provide comparable
seating capacity (148 weekday train schedule assumed for this alternative).

• Operating and maintenance costs are higher than the commuter rail alternatives given the number of
vehicles that would have to be maintained and operated to provide the same capacity as the bi-level
vehicle fleets.

• Some cost savings would be achieved for the downtown connection by virtue of sharing Muni Metro
tracks in Mission Bay; this alternative also provides a station stop in Mission Bay at King and Fourth
Streets for Peninsula riders.

• Electrification of the mainline would be required; electrification to Gilroy would be funded by Santa
Clara County Measure A funds.

Other Considerations
• To provide for "positive separation" between light rail vehicles and heavier railroad type equipment

on the mainline, rail freight and intercity HSR would probably need to operate is specified time
"windows" during the day or night when LRT service would be reduced or would cease to operate.

• Like Alternative 6, an HSR operator could use the mainline tracks for access downtown San
Francisco, but would need to construct terminal facilities for this service.

• Surface street impacts and train length constraints would generally be the same as in Alternative 6
• While LRT vehicles have slower top speeds than other proposed CalTrain fleet technologies, their

acceleration/deceleration characteristics are superior to other technologies; travel times for local (all
stop) service are therefore slightly better.

Capital Cost Summaf\' 0993$ in Millions

Li~ht Rail Vehicle Service

S.F. Extension
Line Electrification
Vehicles
Maint. Facility/Storage

TOTAL
less vehicle salvage

Net Cost

$45.1
87.4

394.2
Jll

$561.8
ll.1

$478.5
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Annual Qperatin~ and Maintenance Costs (1993$ in thousands; assumes 148-train schedule)

Annual
Mode O&M Costs

Light Rail Vehicles (LRV) $61,320

Annual Ridership· Annual
(2010 Forecast Yr.) Passenger Revenue**

19,941 $32,903

Annual
Net Operating Cost

$28,417

0i0 ~

* Average weekday ridership (see Table 2) multiplied by a factor of 340 (consistent with BART/SFO DEIS)
** Assumes average fare of S1.65 per passenger (consistent with CalTrain FY 1992/93 Budget)

*** Only electric mode applies; more service operated due to lower seating capacity of new equipment
and train length constraints for partial surface operations

Travel Times
• A.M. weighted travel time (in minutes) from Redwood City to 7th and Market and 2nd and Market

(weighted times multiplies walk, wait, and transfer times by 2.3):

Electrified Service
Express
Local

7th&1arket

50
55

2ndlMarket

55
61

Note: For P.M. return add 3 min. to 7th/Market times due to unfavorable signal timing
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Alternative R-Sllrface-Subway to MarketfBeale
This alternative is similar to Alternative 2, except the alignment follows Beale Street (more analysis will be
required to determine the best east/west surface street alignment) to Market Street instead of Second Street
(Brannan Street is shown in the conceptual drawing, but Townsend and Bryant Streets would also be
considered potential alignments). There are several reasons for considering this alignment: disruption to
city automobile traffic during subway construction would be lower on Beale Street compared to Second
Street, the tenninal would provide direct connections to both BART and Muni Metro at the Embarcadero
Station and Muni surface routes on Market Street, the tenninal would be adjacent to the existing TransBay
Terminal (or underneath the proposed relocated TransBay Terminal discussed in Alternative 5) and be in
close proximity to cable cars and the ferry terminal. As in other downtown connection alternatives, different
possibilities exist relative to the length of subway (Options A & B) and vehicle technologies (diesel and
electric locomotives).

Cost Considerations;
• Same cost considerations as in Alternative 2. This alternative would require a comparatively longer

subway alignment, and therefore is more expensive.

Other Considerations
• Same considerations as in Alternative 2. Construction impacts of this alternative would potentially be

less than Alternative 2 since Beale Street is not as heavily traveled as Second Street.
• Would be adjacent or underneath the existing or proposed TransBay Terminal options.
• HSR could be accommodated in two ways: (l) six-track options as described in Alternative 2 (two

more tracks would be added next to the four tracks under Beale Street; (2) underneath a new
TransBay Terminal between Beale and Main Streets.

• Surface street impacts in the South of Market area would be the same as discussed in Alternatives 2,
3,4, and 5.

Capital Cost Summarv (199iS in Millions

Diesel Locomotive Service

S.F. Extension
S.F. Storage Yard/Signaling

TOTAL

Electric Locomotive Service

S.F. Extension
Line Electrification
23 Electric Locomotives
S.F. Storage Yard/Signaling

TOTAL
less vehicle salvage

Net Cost

Option A
527.1
II

534.2

Option A
527.1

64.7
115.9
II

714.8
28.9

685.9
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Option B
483.4
II

490.5

Option B
483.4

64.7
115.9
II

671.1
28.9

642.2



Annual Qperatin~ and Maintenance Costs (1993$ in thousands; assumes 86-train schedule)

Annual Annual Ridership* Annual Annual
Mode O&M Costs (2010 Forecast Yr.) Passenger Revenue** Net Operating Cost

Diesel Locomotives/Gallery Cars $51,311 13,965 $23,042 $28,269

Net Difference from Basecase .•••••••··$1,218< r,c, cC
•...••••• ·c

Electric Locomotives/Gallery Cars $50,488 13,965 $23,042 $27,446

<Net Difference from Basecase $1.272 ",(W .......
.c···Cc·.

* Average weekday ridership (see Table 2) multiplied by a factor of 340 (consistent with BART/SFO DEIS)
** Assumes average fare of $1.65 per passenger (consistent with CalTrain FY 1992/93 Budget)

*** Only electric mode applies; more service operated due to lower seating capacity of new equipment
and train length constraints for partial surface operations

Travel Times
• A.M. weighted travel time (in minutes) from Redwood City to 7th and Market and 2nd and Market

(weighted times multiplies walk, wait, and transfer times by 2.3):
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Alternative 9-Subwav to 7thily1arket
This alternative provides a lower cost Market Street extension by following an underground alignment up
7th Street. The terminal configuration is similar to Alternatives 2 & 8. The advantage of this alignment,
besides lower cost, is that it provides a good connection to the Civic Center area. The main disadvantage of
the alignment is that the majority of the CalTrain passengers wish to be closer to the Financial District and
would have to walk or transfer to Muni or BART. Preliminary analyses indicate that Muni will have very
limited capacity to accommodate CalTrain transfers at the Civic Center station; BART appears to have
sufficient capacity to accommodate mostly standees between Civic Center and Montgomery Street stations.

Cost Considerations:
• This alternative would require a comparatively shorter subway alignment, and therefore is the

cheapest of the subway options.

Other Considerations
• Same considerations as in Alternative 2. Construction impacts of this alternative would potentially be

less than Alternative 2 & 8.
• CalTrain surface operations would be avoided.
• Would provide good access to existing Civic Center area.
• Would provide inferior access to downtown compared to other extension alternatives.

Capital Cost Summarv 0993$ in Millions

Diesel Locomotive Service

S.F. Extension
S.F. Storage Yard/Signaling

TOTAL

Electric Locomotive Service

S.F. Extension
Line Electrification
23 Electric Locomotives
S.F. Storage Yard/Signaling

TOTAL
less vehicle salvage

Net Cost

376.7
II

383.8

376.7
63.3

115.9
2.l

563.0
28.9

534.1

Annual Operating and i\1aintenance Costs (1993$ in thousands; assumes 86-train schedule)

Annual Annual Ridership* Annual Annual
Mode O&M Costs (2010 Forecast Yr.) Passenger Revenue** Net Operating Cost

Diesel Locomotives/Gallery Cars $51,023 N/A N/A N/A
Nct Difference from Basccase $1.218 ..................... ·NjA .....

Electric Locomotives/Gallery Cars £49,883 N/A N/A N/A
NelDifferenee.from Basecase $1.272 . ................, .<>

, •• <.·nJ -.

* Average weekday ridership (sec Table 2) multiplied by a factor of 340 (consistent with BART/SFO DEIS)
** Assumes average farc of $1.65 per passenger (consistent with CalTrain FY 1992/93 Budget)

*** Only electric mode applies; more service operated due to lower seating capacity of new equipment
and train length constraints for partial surface operations
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Travel Times
• A.M. weighted travel time (in minutes) from Redwood City to 7th and Market and 2nd and Market

(weighted times multiplies walk, wait, and transfer times by 2.3):
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TYPICAL SUBWAY TERMINAL SECTION FOR BEALE, SECOND OR 7TH
STREET OPTIONS
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System Upgrades
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Proposed CalTrain Svstem Up~ades

As part of the overall study, the Consultant team also addressed the issue of track and facility upgrades that
would support the safety, operational flexibility and expansion of the CalTrain system. A series of
improvements were suggested and costed after discussions with JPB staff. System upgrades that are fully
funded and included in CalTrain's Shon Range Transit Plan and MTC's capital priorities program have not
been included. These improvements are:

• Complete continuous welded rail installation program
• Purchase additional locomotives
• Complete station rehabilitation!improvements program
• New central maintenance facility in San Jose
• Complete key station accessibility program
• Purchase new accessible rail cars
• Purchase remaining ticket vending machines
• Complete tower consolidation

The proposed system upgrades, totaling about S88 million, are as follows:

Proposed Up~ade

• Universal (double) Crossovers
- Provides crossovers every 5 to 7 miles along mainline
- With interlocked switches, would allow trains to switch from one

track to the other for maintenance difficulties and improved operating
efficiency

• Interlocked Switches
- Would enable trains to run safely on both tracks in either direction
- Would compliment double crossover project

• Third Track at Selected Locations
- 6 sections, average 1.75 miles in length and 24 turnouts
- Would permit passing and reverse running
- Provides for storage to enable train turnarounds in mid-line
- Would compliment above projects

• Automatic Train Stop and Monitorin& System
- Safety improvement that would prohibit train conflicts and allow

maximum speed restrictions to be raised

• Centralized Train Control Facility
- Current monitoring and control functions should be expanded to

encompass entire operation between Gilroy and San Francisco
- Control and monitoring equipment would be required

• Additional Station Parking
- Additional parking at key stations will be needed to suppon

expansion of rail service
lDTAL
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$2.0

$36.0
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Patronage Estimates

- 54 -



, j

j

j

j

j

j

j

j

j

j

j

j

j

j

j

j

j

j

j

j

j

j

j

j

j

j

j

j

j



Patrona~e Estimates

Year 2010 ridership forecasts were developed by MTC in conjunction with forecasting work on the 20-year
Regional Transportation Plan (RTP). Estimated daily ridership for three options are shown on Table 1:
Alternative 1 Basecase, Alternatives 3,4 and 5 TransBay Tenninal options and Alternatives 6n surface
alignments. All except Alternatives 6 and 7 assumed an 86 train schedule; Alternatives 6 and 7 ridership
forecasts were based on a 148 weekday train schedule due to seating capacity restrictions discussed
previously in this report. Based on previous forecasts prepared for the JPB in the original downtown
extension DEIS, a tenninal at 2nd and Market or Beale and Market was estimated to generate approximately
2% higher ridership than the TransBay Tenninal options due to Market Street's closer proximity to the
Financial District and the BART/Muni Embarcadero station. Alternative 4, with a higher service level of
110 trains, was estimated to have about 13% higher riderhsip than the other TransBay Tenninal alternatives
evaluated in the RTP.

MTC's travel forecasting model's primary detenninants of transit ridership are the Association of Bay Area
Government's (ABAG) projected population and employment growth in the corridor, transit travel times
compared to autos and other transit modes and travel costs. The travel forecast model has recently been
updated using 1990 Census infonnation on Bay Area travel behavior, and therefore reflects current
infom1ation on the propensity of Bay Area residents to use transit. The forecast results assume a
BART/CalTrain intennodal connection at the San Francisco International Airport and a connection between
this station and the Airport tenninals and employment centers via a light rail system to be built by the
Airport. Travel times include the effect of electrified operations and the resulting lowering of CalTrain
travel times for patrons using the system.
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CalTrain Year 2010 Projected Ridership
(Average Weekday Entries/Exits and Boardings)

Alternatives 2 & 8 are estimated to be approximately 2% higher due to better access to
Muni/BART and employment centers; All. 4 is estimated to be approximately 13% higher
due to higher service levels described below.

Terminal(s)

7th/Market &
4th/Townsend Transbay Terminal Beale/Market

County Station Groups (All. 1) (Alts. 3 & 5*) (Alts. 6 & 7)

7th/Channel
7th/Market (Alts. 6 & 7)
Beale/Market (Alts. 6 & 7)

S.F. TransBay Terminal (Alts. 3. 4. 5) 5,300 23,800 46,900

4thITownsend (Alts. 1, 6, 7)
22nd Street
Paul Avenue
Bayshore
South San Francisco
San Bruno 18,400 11,200 12.500
SFO External
Millbrae
Broadway
Burlingame

Sam Mateo San Mateo 8,900 10,900 15.800
Hayward Park
Hillsdale
Belmont
San Carlos
Redwood City 8.900 9,100 11,300
Alt he rt 0 n
Menlo Park
Palo Alto
California Avenue 10,200 10,400 13,100
Castro
Mountain View
Sunnyvale
Lawrence 5,000 5,600 6,500

Santa Clara Santa Clara
College Park
San Jose 5,700 6,600 9.400
Tamien
Blossom Hill 600 700 200
Morgan Hill
San Martin 2,100 2,000 1,600
Gilroy

Total Daily Entries and Exits 65,100 80,300 117,300
Total Daily Entries 32,550 40,150 58.650.

Assumptions:

Alts. 1, 3, & 5 assume 87 weekday train schedules with new SFO External station
AI!. 4 assumes 110 weekday train schedule
Alts. 6 & 7 assume 148 weekday train schedules
BART extended to SFO
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Qperating and Maintenance Costs
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Operating and Maintenance Costs

As part of the Consultant team, Manual Padron and Associates was retained to develop estimates of
CalTrain operating and maintenance costs. Different terminal locations and vehicle technologies were
assumed, consistent with the operating scenarios described previously in each alternative. The principal
issues evaluated were the operating cost differences between diesel and various types of electrified service
options (electric locomotives, EMUs or LRVs, depending on the alternative evaluated) and the additional
cost of extending CalTrain downtown at various service levels.

The cost models for the diesel and electric locomotives options were similar to those used for the CalTrain
Electrification Study (October 1992). Slight variations are due to smaller consists assumed for weekend
service for this analysis. The EMU options are based on a commuter rail cost model similar to the
locomotive options. The LRT options used a cost model that was originally developed for the Santa Clara
County Transit District for its Guadalupe Corridor LRT operations.

The following table represents O&M costs for an 86 weekday train schedule (except Alternative 4, which
assumed 110 trains and Alternatives 6 and 7, which assume 148 trains as previously discussed). Electrified
locomotive service was estimated to be about 2-3% cheaper to operate than comparable diesel options at 86
trains. The table shows that Alternatives 2, 3,5, 8 and 9 would increase gross operating costs about 2-3%
over Alternative 1 Basecase (4th and Townsend Streets) at 86 trains. Alternatives 4, 6 and 7 are about 5%,
18% and 30% higher because more service is operated compared to Alternative 1 (LRT have lower cost per
train-hour because one-person train crews and self-service fare collection was assumed). Net operating
costs (estimated revenues deducted) for all the downtown extension alternatives, excepting Alternative 6
(which is 28% higher than the Basecase), are 8-12% lower when compared to the Basecase at comparable
service levels. With the exception of Alternatives 4, 6 and 7, all of the downtown connection operating
costs are within 3% of each other when comparing like vehicle technologies (i.e. diesel or electric).
Alternatives 6 and 7 costs are higher because there is a larger fleet to operate and maintain.
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\Q

2

3

4

5

7

8

NOTES:

Net Annual Operating and Maintenance Cost Comparisons
(In Thousands; 1993$)

Annual Ridership·· Annual
. O&M Costs·\ (2010 Forecast Yr.) Passenger Revenue"
50,093 I 11,067 $18.261

$49.216 11,067 $18,261
~A77

~70 I 13,965 $23,042

~18 I 13,965 $23,042

--
~18 I 13,651 $22,524

,002······· I
143 I 15 426 $25,452

,y,,····· .. 1
270 13.651 $22.524.......
218 13,651 $22,524

.72.635 19.941 $32,903

~

320 19,941 $32,903
z~~

311 13.965 $23,042
$t,210.....•.•.

~88 13.965 $23.042

• Assumes 86 train schedule for all alternatives except Alternatives 4. 6 & 7 (lower seating capacity
and/or train length constraints for all-surface alternatives require train schedules to be increased to provide
equivalent CalTrain capacity) as follows: Alt. 4: 110 trains; Alts. 6 & 7: 148 trains

•• Average weekday ridership (see Table 2) multiplied by a factor of 340 (consistent with BARTISFO DE IS)
••• Only electric locomotive mode applies

"Assumes average fare of $1.65 per passenger (per CalTrain FY 1992/93 BUdget)
It. Alternative 9 ridership unavailable
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Detailed Capital Cost Estimates
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Alternative 1

Preliminary Cost Estimate
Improve 4th and Townsend Terminal

(1993 dollars)

SEGMENTS
STATION LOCATION DESCRIPTION

DIST.
(FTI

TOTAL
1$0001

SYSTEMWIDE

IMPROVE TERMINAL ENHANCEMENT

ADD-ON-ALLOWANCE @ 32% (1)

o

SUBTOTAL

$4,500

',440

$5,940

STORAGE YARD - SAN FRANCISCO
MAINTENANCE FACILITY
ELECTRIFICATION OF NEW S.F. EXTENSION (25kV AC)
ELECTRIFICATION TO SAN JOSE (25 kV AC)
SIGNALING AND CONTROL
ELECTRIC LOCOMOTIVES ($4.5 M . $1.125 M)
GALLERY CARS (EXISTING OR ON ORDER)

ADD· ON· ALLOWANCE @ 12% (4)

NOTES:
(1) Design + 10%, C.M. + 8%, Owner's Admin. + 14%
(21 INCLUDES 25% CREDIT FOR SALVAGE VALUE OF 23 DIESEL LOCOMOTIVES
(31 For Existing Diesel Operations - Deduct $148.5 M. (Electrification & Elect. Loco.)
(4) Design + 4%, C.M. + 4%, Owner's Admin. + 4%
General: Electric locomotives & bi·level cars

January 24, 1994
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N/A
N/A
N/A
N/A
N/A

23
97

SUBTOTAL

TOTAL

$4,742
o
o

54,967
1,583

77,625 (2)
o

16,670

$155,587

$161,527



Alternative 2A

Preliminary Cost Estimate
Extend via Subway to 2nd & Market (per DEIS)

(1993 dollarsl

TOWNSEND WEST OF 6TH TO 6TH & TOWNSEN Retained Open Cut (3)

DESCRIPTION
SEGMENTS
STATION

43 + 50

46 + 0

74 + 0

78 + 50

96 + 30

124 + 50

140 + 0

144 + 0

156 + 0

LOCATION

SIXTEENTH STREET AT 7TH ST.

16TH STREET TO TOWNSEND WEST OF 6TH

6TH & TOWNSEND TO 4TH & TOWNSEND

4TH & TOWNSEND TO 2ND & STILLMAN

2ND & STILLMAN TO 2ND & CLEMENTINA

2ND & CLEMENTINA TO 2ND & NATOMA

2ND STREET STATION

REMOVE EXISTING TRACKWORK
@ 4TH & TOWNSEND

ADD-ON-ALLOWANCE @ 32% (1)

Existing Track

Retained Open Cut

Reteined Open Cut (3)

Single TrackfTwin Tunnel

Double TreckfTwin Tunnel

Cut & CoverfTwo Level

Cut & CoverfThree Level

Abandon Station

TOTAL LENGTH (LF)

DIST.
(FT)

250

2,800

450

1,780

2,820

1,550

400

1,200

N/A

11,250

SUBTOTAL

TOTAL
($000)

$850

22,160

5,400

21,360

68,640

67,590

20,000

128,800

1,637

107,660

$444,097
SYSTEMWIDE

STORAGE YARD - SAN FRANCISCO
MAINTENANCE FACILITY
ELECTRIFICATION OF NEW S.F.EXTENSION (25kV AC)
ELECTRIFICATION TO SAN JOSE (25 kV AC)
SIGNALING AND CONTROL
ELECTRIC LOCOMOTIVES ($4.5 M - $1.125 MI
GALLERY CARS (EXISTING OR ON ORDER)

ADD-ON-ALLOWANCE @ 12% (5)

N/A
N/A
N/A
N/A
N/A

23
97

SUBTOTAL

TOTAL

$4,742
o

2,497
54,967

1,583
77,625 (2)

o

16,970

$158,384

$602,480

NOTES:
(1) Design + 10%, C.M. + 8%, Owner's Admin. + 14%
(2) INCLUDES 25% CREDIT FOR SALVAGE VALUE OF 23 DIESEL LOCOMOTIVES
(3) Assumes open cut between Berry St. & 2nd St. (Except for Cross Streets). With Cut & Cover Construction, ADD $20 M.
(4) For Existing Diesel Operations - Deduct $151.3 M. (Electrification & Elect. Loco.)
(5) Design +4%, C.M. +4%, Owner's Admin. +4%
General: Electric locomotives & bi-Ievel cars

January 24, 1994
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Alternative 28

Preliminary Cost Estimate
Extend via Subway to 2nd 81 Market

(1993 dollars)

REMOVE EXISTING TRACKWORK
@ 4TH & TOWNSEND

SEGMENTS
STATION

43 + 50

65 + 10

84 + 0

96 + 30

124 + 50

140 + 0

144 + 0

156 + 0

LOCATION

16TH ST. AT 1TH ST. TO BERRY ST.

BERRY ST. TO 6TH & TOWNSEND

6TH & TOWNSEND TO 4TH & TOWNSEND

4TH & TOWNSEND TO 2ND & STILLMAN

2ND & STILLMAN TO 2ND & CLEMENTINA

2ND & CLEMENTINA TO 2ND & NATOMA

2ND STREET STATION

DIST.
DESCRIPTION (FT}

Existing Track 2,220

New Track 1,830

Reteined Open Cut 1,230

Single TrackfTwin Tunnel 2,820

Doubla TrackfTwin Tunnel 1,550

Cut & CoverfTwo Level 400

Cut & CoverfThree Level 1,200

Abandon Station NIA

TOTAL LENGTH (LF) 11,250

TOTAL
($OOO}

$2,980

5,120

9,910

68,640

61,590

20,000

128,800

1,631

ADD-ON-ALLOWANCE @ 32% (1)

SYSTEMWIDE

STORAGE YARD - SAN FRANCISCO
MAINTENANCE FACILITY
ELECTRIFICATION OF NEW S.F. EXTENSION (25kV ACI
ELECTRIFICATION TO SAN JOSE (25 kV ACI
SIGNALING AND CONTROL
ELECTRIC LOCOMOTIVES ($4.5 M - $1.125 MI
GALLERY CARS (EXISTING OR ON ORDER I

ADD-ON-ALLOWANCE @ 12% (4)

NOTES:
(1) Design +10%, C.M. +8%, Owner's Admin. +14%
(2) INCLUDES 25% CREDIT FOR SALVAGE VALUE OF 23 DIESEL LOCOMOTIVES
(3) For Existing Diesel Operations - Deduct $151.3 M. (Electrification & Elect. Loco.)
(4) Design +4%, C.M. +4%, Owner's Admin. +4%
Generel: Electric locomotives & bi-Ievel cars

January 24, 1994
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SUBTOTAL

NIA
NIA
N/A
N/A
NIA

23
97

SUBTOTAL

TOTAL

97,516

$402,253

$4,142
o

2,497
54,967

1,583
17,625 (21

o

16,970

$ 158,384

$560,636



Alternative 3A

Preliminary Cost Estimate
Extend via Subway & Viaduct to Existing Bus Level

of Transbay Terminal (Stub Terminal)
(1993 dollars)

TOWNSEND WEST OF 6TH TO 6TH & TOWNSEN Cut & Cover

DESCRIPTION
SEGMENTS
STATION

43 + 50

46 + 0

74 + 0

78 + 50

96 + 30

138 + 0

141 + 50

LOCATION

SIXTEENTf{ STREET AT 7TH ST.

16TH STREET TO TOWNSEND WEST OF 6TH

6TH & TOWNSEND TO 4TH & TOWNSEND

4TH & TOWNSEND TO ESSEX & FOLSOM

ESSEX & FOLSOM TO CLEMENTINA

Existing Track

Retained Open Cut

Cut & Cover

Single TrackfTwin Tunnel

Retained Open Cut

DIST.
(FT)

250

2,800

450

1,780

4,170

350

TOTAL
($OOO)

$850

22,160

5,400

21,360

132,997

8,425

TRANSBAY TERMINAL RAMPS (LOOP STATION)
West Ramps Demo Existing Ramps

New Construction For Trains West Rail. West Sta. Ext.,
East Stub Ext. Ramps

New Construction For Bus New West, Upper Deck,
East Ramps

Architectural for Station Upgrades Canopy. Demo Old Entr., New Entr.
Elevators. Escalators. Etc.

9,353

35.258

64.647

19.902

REMOVE EXISTING TRACKWORK
@ 4TH & TOWNSEND

Abandon Station N/A 1.637

TOTAL LENGTH (LF)

ADD-ON-ALLOWANCE @ 32% (1)

SYSTEMWIDE

STORAGE YARD - SAN FRANCISCO
MAINTENANCE FACILITY
ELECTRIFICATION OF NEW S.F. EXTENSION (25kV ACI
ELECTRIFICATION TO SAN JOSE (25 kV ACI
SIGNALING AND CONTROL
ELECTRIC LOCOMOTIVES ($4.5 M - $1.125 MI
GALLERY CARS (EXISTING OR ON ORDER)

ADD-ON-ALLOWANCE @ 12% (31

NOTES:
(1) Design +10%. C.M. +8%, Owner's Admin. +14%
(2) INCLUDES 25% CREDIT FOR SALVAGE VALUE OF 23 DIESEL LOCOMOTIVES
(3) Design + 4%. C.M. + 4%. Owner's Admin. + 4%
General: Electric locomotives & bl-Ievel cars

January 24. 1994
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11.850

SUBTOTAL

N/A
N/A
N/A
N/A
N/A

23
97

SUBTOTAL

TOTAL

103,036

$425.023

$4,742
o

2,630
54,967

1,583
77,625 (2)

o

16,986

$158,533

$583.556



Alternative 38

Preliminary Cost Estimate
Extend via Surface. Subway & Viaduct to Existing

Bus level of Transbay Terminal
(Bus Terminal on new Upper level)

(1993 dollars)

16TH ST. AT 7TH ST. TO BERRY ST.

SEGMENT
STATION

43 + 50

65 + 70

LOCATION DESCRIPTION

Existing Track

DIST.
(FT)

2.220

TOTAL
($000)

$2.980

84 + 0

96 + 30

138 + 0

141 + 50

BERRY ST. TO 5TH & TOWNSEND

5TH & TOWNSEND TO 4TH & TOWNSEND

4TH & TOWNSEND TO ESSEX & FOLSOM

ESSEX & FOLSOM TO CLEMENTINA

New Track

Retained Open Cut

Single TrackfTwin Tunnel

Retained Open Cut

1.830

1,230

4,170

350

5,120

9.907

131671

7.788

TRANS BAY TERMINAL RAMPS (LOOP STATION)
West Ramps Demo Existing Ramps

New Construction For Trains West Rail. West Sta. Ext.,
East Stub Ext. Ramps

New Construction For Bus New West, Upper Deck,
East Ramps

Architectural for Station Upgrades Canopy. Demo Old Entr .. New Entr.
Elevators. Escalators, Etc.

9.353

35,25B

64.647

19,902

SYSTEMWIDE

REMOVE EXISTING TRACKWORK
@ 4TH & TOWNSEND

ADD-ON-ALLOWANCE @ 32% (1)

Abandon Station

TOTAL LENGTH (LF)

N/A

11,850

SUBTOTAL

1,637

92.243

$380.504

STORAGE YARD - SAN FRANCISCO
MAINTENANCE FACILITY
ELECTRIFICATION OF NEW S.F. EXTENSION (25kV AC)
ELECTRIFICATION TO SAN JOSE (25 kV AC)
SIGNALING AND CONTROL
ELECTRIC LOCOMOTIVES ($4.5 M - $1.125 M)
GALLERY CARS (EXISTING OR ON ORDERI

ADD-ON-ALLOWANCE @ 12% (3)

NOTES:
(1) Design + 10%. C.M. + B%, Owners Admin. + 14%
(21 INCLUDES 25% CREDIT FOR SALVAGE VALUE OF 23 DIESEL LOCOMOTIVES
(31 Design + 4%. C.M. + 4%. Owner's Admin. + 4%
Generlll: Electric locomotives & bi-Ievel cars

January 24, 1994

- 66 -

N/A
N/A
N/A
N/A
N/A

23
97

SUBTOTAL

TOTAL

$4,742
o

2.630
54,967

1,583
77,625 (2)

o

16,9B6

$15B,533

$539,037



Alternative 4A

Preliminary Cost Estimate
Extend via Subway & Viaduct to Existing Bus Level

of Transbay Terminal (Loop Terminal)
(1993 dollars)

TOWNSEND WEST OF 6TH TO 6TH & TOWNSEN Cut & Cover

DESCRIPTION
SEGMENTS
STATION

43 + 50

46 + 0

74 + 0

78 + 50

96 + 30

128 + 50

132 + 70

136 + 10

LOCATION

SIX"I"EENTH STREET AT 7TH ST.

16TH STREET TO TOWNSEND WEST OF 6TH

6TH & TOWNSEND TO 4TH & TOWNSEND

4TH & TOWNSEND TO ESSEX & BRYANT

BRYANT TO HARRISON STREET

HARRISON STREET TO GUY PL.

TRANSBA Y TERMINAL TERMINAL & RAMPS
Reil Ramps @ Westside

Bus Ramps @ Westside

Bus Ramps @ Eastside

Station Modifications

REMOVE EXISTING TRACKWORK
@ 4TH & TOWNSEND

ADD-ON-ALLOWANCE @ 32% (1)

Existing Track

Ratained Open Cut

Cut & Cover

Tunnel/Cut & Cover

Mined Tunnel

Retained Open Cut

Demo & Reconstr.-100,350 sf

Demo & Reconstr.-78,400 sf

Reconstr.- 41,900 sf

Platform, North Entr.,
Station Amenities, Elevators, &

Abandon Station

TOTAL LENGTH (LFj

DIST.
1FT)

250

2,800

450

1,780

3,220

420

340

N/A

14,020

TOTAL
($000)

$850

22,160

5,400

21,360

114,730

19,706

19,004

14,733

7,728

6,285

20,760

1,637

81,393

SYSTEMWIDE
STORAGE YARD - SAN FRANCISCO
MAINTENANCE FACILITY
ELECTRIFICATION OF NEW S.F. EXTENSION (25kV AC)
ELECTRIFICATION TO SAN JOSE (25 kV AC)
SIGNALING AND CONTROL
ELECTRIC LOCOMOTIVES - 25% CREDIT FOR SALVAGE
EMU's - NEW
GALLERY CARS - RETROFIT
GALLERY CARS - 25% CREDIT FOR SALVAGE
GALLERY CARS - Existing

ADD-ON-ALLOWANCE @ 12% (3)

NOTES:
(1) Design + 10%, C.M. + 8%, Owner's Admin. + 14%
(2) Assumes an available JPB site
(3) Design + 4%, C.M. + 4%, Owner's Admin. + 4%
(4) Should the advent of HSR, or future increases in transbay bus service levels,

require a future upper deck for buses, the estimated additional cost (in 1993 dollars)
including ramps would be $89,88 Million.

Generlll: Self-propelled, bi-Ievel, electrified vehicles

January 24, 1994
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SUBTOTAL

N/A
N/A
N/A
N/A
N/A

23
32
32
32
33

SUBTOTAL

TOTAL

$335,745

$4,742
10,000 (2)

3,112
54,967

1,583
(25,875)
86,400
32,000

(16,000)
o

18,111

$169,040

$504,786



Alternative 4B

Preliminary Cost Estimate
Extend via Subway & Viaduct to Existing Bus Level

of Transbay Terminal (Loop Terminal)
(1993 dollars)

SEGMENT
STATION

43 + 50
LOCATION DESCRIPTION

OIST.
1FT)

TOTAL
1$000)

65 + 70

84 + 0

96 + 30

128 + 50

132 + 70

136 + 10

16TH ST. AT 7TH ST. TO BERRY ST.

BERRY ST. TO 5TH & TOWNSEND

5TH & TOWNSEND TO 4TH & TOWNSEND

4TH & TOWNSEND TO ESSEX & BRYANT

BRYANT TO HARRISON STREET

HARRISON STREET TO GUY PL.

TRANSBAY TERMINAL TERMINAL & RAMPS
Rail Ramps @ Westside

Bus Ramps @ Westside

Bus Ramps @ Eastside

Station Modifications

REMOVE EXISTING TRACKWORK
@ 4TH & TOWNSEND

ADD·ON-ALLOWANCE @ 32% (1)

Existing Track

New Track

Retained Open Cut

Tunnel/Cut & Cover

Mined Tunnel (Soft Grd.)

Mined Tunnel (Mixed Face)/
Ret. Open Cut

Demo & Reconstr.-l00,350

Demo & Reconstr.-78.400

Reconstr.- 41,900 sf

Platform. North Entr.,
Station Amenities, Elevators. &

Abandon Station

TOTAL LENGTH (LF)

2,220

1.830

1.230

3.220

420

340

N/A

N/A

N/A

N/A

N/A

14,020

$2.980

5.120

9.970

116.904

15.725

22,173

13,373

7,728

6.285

20,760

1.637

71.249

SYSTEMWIDE
SUBTOTAL $293.904

STORAGE YARD - SAN FRANCISCO
MAINTENANCE FACILITY
ELECTRIFICATION OF NEW S.F. EXTENSION (25kV AC)
ELECTRIFICATION TO SAN JOSE (25 kV AC)
SIGNALING AND CONTROL
ELECTRIC LOCOMOTIVES - 25% CREDIT FOR SALVAGE
EMU's' NEW
GALLERY CARS - RETROFIT
GALLERY CARS - 25% CREDIT FOR SALVAGE
GALLERY CARS - Existing

ADD-ON-ALLOWANCE @ 12% (3)

NOTES:
(1) Design + 10%, C.M. + 8%. Owner's Admin. + 14%
(2) Assumes an available JPB site
(3) Design + 4%. C.M. + 4%. Owner's Admin. + 4%
(4) Should the advent of HSR. or future increases in transbay bus service levels,

require a future upper deck for buses, the estimated additional cost (in 1993 dollars I
including ramps would be $89.88 Million.

General: Self-propelled. bl-Ievel. electrified vehicles

January 24. 1994
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N/A
N/A
N/A
N/A
N/A

23
32
32
32
33

SUBTOTAL

TOTAL

$4,742
10.000 (2)

3.112
54,967

1,583
(25,875)
86,400
32.000

(16,000)
o

18,111

$ 169,040

$462.944



Alternative 5A

Preliminary Cost Estimate
Extend via Subway to South Side of Transbay Terminal

(1993 dollarsl

TOWNSEND WEST OF 6TH TO 6TH & TOWNSEN Cut & Cover

DESCRIPTION
SEGMENTS
STATION

43 + 50

46 + 0

74 + 0

78 + 50

96 + 30

120 + 0

140 + 0

149 + 0

160 + 0

LOCATION

SIXTEENTH STREET AT 7TH ST.

16TH STREET TO TOWNSEND WE~T OF 6TH

6TH & TOWNSEND TO 4TH & TOWNSEND

4TH & TOWNSEND TO 2ND & DE BOOM ST.

2ND & DE BOOM ST. TO 2ND & TEHAMA

2ND & TEHAMA TO 2ND & HOWARD ST.

TRANSBAY TERMINAL

REMOVE EXISTING TRACKWORK
@ 4TH & TOWNSEND

ADD·ON·ALLOWANCE @ 32% (2)

Existing Track

Retained Open Cut

Cut & Cover

Single Trackrrwin Tunnel

Three Trackrrwin Tunnel

Cut & Cover - 3 Cell

Cut & Coverrrwo Level

Abandon Station

TOTAL LENGTH (LF)

DIST.
1FT)

250

2,800

450

1,780

2,370

2,000

900

1,100

N/A

11,650

TOTAL
($000)

$850

22,160

5,400

21,360

69,220

104,280

42,590

131,730 (1)

1,637

127,753

SUBTOTAL $526,980
SYSTEMWIDE

STORAGE YARD· SAN FRANCISCO
MAINTENANCE FACILITY
ELECTRIFICATION OF NEW S.F. EXTENSION (25kV AC)
ELECTRIFICATION TO SAN JOSE (25 kV AC)
SIGNALING AND CONTROL
ELECTRIC LOCOMOTIVES ($4.5 M . $ 1.125 MI
GALLERY CARS (EXISTING OR ON ORDER)

ADD-ON-ALLOWANCE @ 12% (5)

N/A
N/A
N/A
N/A
N/A

23
97

SUBTOTAL

TOTAL

..,
J'

$4,742
o

2,586
54,967

1,583
77,625 (3)

o

16,980

$158,483

$ 685,463

NOTES:
(1) Assumes a clear site and retained cut and cover construction. If underpinning is required, add $40 M.
(2) Design + 10%, C.M. +8%, Owner's Admin. + 14%
(3) INCLUDES 25% CREDIT FOR SALVAGE VALUE OF 23 DIESEL LOCOMOTIVES
(4) For Existing Diesel Operations - Deduct $ 151.4 M. (Electrification & Elect. Loco.)
(5) Design + 4%, C.M. + 4%, Owner's Admin. + 4%
General: Electric locomotives & bi·level cars

January 24, 1994
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Alternative 5B

Preliminary Cost Estimate
Extend via Subway to South Side of Transbay Terminal

(' 993 dollars)

DESCRIPTION
SEGMENTS
STATION

43 + 50

65 + 70

84 + 0

96 + 30

120 + 0

140 + 0

149 + 0

160 + 0

LOCATION

16TH ST. AT 7TH ST. TO BERRY ST.

BERRY ST. TO 5TH & TOWNSEND

5TH & TOWNSEND TO 4TH & TOWNSEND

4TH & TOWNSEND TO 2ND & DE BOOM ST.

2ND & DE BOOM ST. TO 2ND & TEHAMA

2ND & TEHAMA TO 2ND & HOWARD ST.

TRANSBAY TERMINAL

REMOVE EXISTING TRACKWORK
@ 4TH & TOWNSEND

ADD-ON-ALLOWANCE @ 32% (21

Existing Track

New Track

Retained Open Cut

Single TrackfTwin Tunnel

Three TrackfTwin Tunnel

Cut & Cover

Cut & CoverfTwo Level

Abandon Station

TOT AL LENGTH (LF)

DIST.
(FT)

2,220

1,830

1,230

2,370

2,000

900

1,100

N/A

" ,650

TOTAL
($000)

$2,980

5,120

9.970

57,420

115,590

42,590

131,730 (11

1,637

117,452

SUBTOTAL
SYSTEMWIDE

$484,489

STORAGE YARD - SAN FRANCISCO
MAINTENANCE FACILITY
ELECTRIFICATION OF NEW S.F. EXTENSION (25kV AC)
ELECTRIFICATION TO SAN JOSE (25 kV AC)
SIGNALING AND CONTROL
ELECTRIC LOCOMOTIVES ($4.5 M· $1.125 M)
GALLERY CARS (EXISTING OR ON ORDER)

ADD-ON-ALLOWANCE @ 12°", (5)

N/A
N/A
N/A
N/A
N/A

23
97

SUBTOTAL

TOTAL

$4,742
o

2,586
54,967

1,583
77,625 (3)

o

16,980

$ 158,483

$642,972

NOTES:
(1) Assumes a clear site and retained cut and cover construction. If underpinning is required, add $40 M.
(2) Design + 10%, C.M. + 8%, Owner's Admin. + 14%
(3) INCLUDES 25% CREDIT FOR SALVAGE VALUE OF 23 DIESEL LOCOMOTIVES
(4) For Existing Diesel Operations - Deduct $ 151.4 M. (Electrification & Elect. Loco.)
(5) Design +4%, C.M. +4%, Owner's Admin. +4%
General: Electric locomotives & bi-Ievel cars

January 24, 1994
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Alternative 6

Preliminary Cost Estimate
Surface Extension via Townsend. 2nd, & 7th, to Market

(1993 dollars)

WEST ALIGNMENT
43 + 50

STATION LOCATION DESCRIPTION DIST.
(FT)

TOTAL
($000)

67 + 34

110 + 85

116 + 39 W

EAST ALIGNMENT
70 + 85

90 + 6 E

98 + 42 E

118 + 20 E

FROM 16TH ST. TO 7TH & KING ST.

7TH ST. FROM KING ST. TO MISSION ST.

7TH ST. FROM MISSION ST. TO MARKET

TOWNSEND ST. FROM 7TH ST TO 5TH ST.

TOWNSEND ST. FROM 5TH ST. TO 4TH ST.

TOWNSEND ST. FROM 4TH ST. TO 2ND ST.

Existing Rail

New Single Emb. Rail

New Two Track Terminal

New Single Emb. Rail

New Double Emb. Rail

New Single Emb. Rail

2,384

4,351

554

1,921

836

1,978

$8.744

10,946

2,220

3,600

3,400

6,140

138 + 65E
2ND ST FROM TOWNSEND ST. TO HARRISON New Single Emb. Rail 2,045 4.285

145 + 5 E

157 + 85 E

163 + 39 E

2ND ST. FROM HARRISON TO FOLSOM ST.

2ND ST FROM FOLSOM TO MISSION ST.

2ND ST FROM MISSION TO MARKET ST.

REMOVE EXISTING TRACKWORK
@ 4TH & TOWNSEND

ADD-ON-ALLOWANCE @ 32% (1)

New Double Emb. Rail

New Single Emb. Rail

New Two Track terminal

Abandon Station

TOTAL LENGTH (LF)

640

1.280

554

N/A

16,543

1,448

2,790

2,220

1,637

15,178

SUBTOTAL
SYSTEMWIDE

$62.608

STORAGE YARD - SAN FRANCISCO
MAINTENANCE FACILITY
ELECTRIFICATION OF NEW S.F. EXTENSION (25kVAC)
ELECTRIFICATION TO SAN JOSE (25kVAC)
SIGNALING AND CONTROL
DIESEL LOCOMOTIVES - 25% CREDIT FOR SALVAGE
EMU's - NEW
GALLERY CARS - RETROFIT
GALLERY CARS - 25% CREDIT FOR SALVAGE
GALLERY CARS - Existing

ADD-ON-ALLOWANCE @ 12% (3)

NOTES:
(1) Design + 10%, C.M. + 8%, Owner's Admin. + 14%
(2) Assumes an available JPB site
(3) Design + 4%, C.M. + 4%, Owner's Admin. + 4%
General: Self-propelled, bi-Ievel, electrified vehicles

January 24, 1994
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N/A
N/A
N/A
N/A
N/A

23
32
32
32
33

SUBTOTAL

TOTAL

$4,742
10.000 (21
3,672

54,967
1,583

(25,875)
86,400
32,000

(16,000)
o

18,179

$169,668

$232,275



Alternative 7

Preliminary Cost Estimate
Surface Extension via King Street, Embarcadero, Beale, & 7th, to Market

(1993 dollars I

STATION LOCATION DESCRIPTION DIST.
IFTl

TOTAL
($000)

WEST ALIGNMENT
43 + 50

FROM 16TH ST. TO 7TH & KING ST.
67 + 34

7TH ST. FROM KING ST. TO MISSION ST.
110 + 85

7TH ST. FROM MISSION ST. TO MARKET
116 + 39W

Existing Rail

New Single Emb. Rail

New Two Track Terminal

2,384

4,351

554

$8,744

10,946

2.220

EAST AUGNMENT
67 + 34 E

KING ST. FROM 7TH TO EMBARCADERO & BEAL Muni Track
135 + 25E

BEALE FROM EMBARCADERO TO HARRISON ST. New Single Emb. Rail
148 + 81 E

BEALE FROM HARRISON ST. TO FOLSOM ST. New Double Emb. Track
155 + 21 E

BEALE FROM FOLSOM ST. TO MISSION ST. New Single Emb. Rail
168 + 1 E

BEALE FROM MISSION ST. TO MARKET New Two Track Terminal
173 + 55 E

REMOVE EXISTING TRACKWORK Abandon Station
@ 4TH & TOWNSEND

TOTAL LENGTH (LF)
ADD-ON-ALLOWANCE @ 32% (11

SYSTEMWIDE

STORAGE YARD - SAN FRANCISCO
MAINTENANCE FACILITIES - SAN FRANCISCO (2)
ELECTRIFICATION OF NEW S.F. EXTENSION (25kVAC)
ELECTRIFICATION TO SAN JOSE (600VDC)
SIGNALING AND CONTROL
DIESEL LOCOMOTIVES - 25% CREDIT FOR SALVAGE
GALLERY CARS - 25% CREDIT FOR SALVAGE
LIGHT RAIL VEHICLES

ADD-ON·ALLOWANCE @ 12% (1)

NOTES:
(1) Design + 10%, C.M. + 8%, Owner's Admin. + 14%
(2) Assumes an available JPB site
(3) Design + 4%, C.M. + 4%, Owner's Admin. + 4%
Generlll: Light rail vehicles, electrified

January 24, 1994
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6,791

1,356

640

1,280

554

N/A

17,910

SUBTOTAL

N/A
N/A
N/A
N/A
N/A

23
97

160

SUBTOTAL

TOTAL

o

2,541

3,090

2,790

2.220

1,637

10,940

$45.128

$4,742
25,000 (2)

5,258
72,695

1,583
(25,875)
(48.5001

352,000

46.428

$433.331

$478,459



Alternative SA

Preliminary Cost Estimate
Extend via Subway to Beale & Market

(1993 dollars)

DESCRIPTION
SEGMENTS
STATION

43 + 50

46 + 0

74 + 0

84 + 50

102 + 30

136 + 10

156 + 40

160 + 40

172 + 40

LOCATION

SIXTEENTH STREET AT 7TH ST.

16TH STREET TO TOWNSEND AT 7TH

TOWNSEND AT 7TH TO BRANNAN AND 6TH

6TH & BRANNAN TO 4TH & BRANNAN

4TH & BRANNAN TO BEALE & BRANNAN

BEALE & BRANNAN TO BEALE & TEHAMA

BEALE & TEHAMA TO BEALE & HOWARD

BEALE ST. STREET STATION

REMOVE EXISTING TRACKWORK
@ 4TH & TOWNSEND

ADD-ON-ALLOWANCE @ 32% (1)

Existing Track

Retained Open Cut

Retained Open Cut (3)

Reteined Open Cut (3)

Cut & Cover

Cut & Cover

Cut & Cover

Cut & CoverfThree Level

Abandon Station

TOTAL LENGTH (LF)

DIST.
1FT)

250

2,800

1,050

1,780

3,380

2,030

400

1,200

N/A

12,890

SUBTOTAL

TOTAL
($0001

$850

$22,160

$13,099

$30,844

$101,112

$85,824

$20,000

$ 123,800

$1,637

127,785

$527,112
SYSTEMWIDE

STORAGE YARD - SAN FRANCISCO
MAINTENANCE FACILITY
ELECTRIFICATION OF NEW S.F. EXTENSION 125kV AC)
ELECTRIFICATION TO SAN JOSE (25 kV AC)
SIGNALING AND CONTROL
ELECTRIC LOCOMOTIVES ($4.5 M - $1.125 M)
GALLERY CARS (EXISTING OR ON ORDER)

ADD-ON-ALLOWANCE @ 12% (5)

N/A
N/A
N/A
N/A
N/A
23
97

SUBTOTAL

TOTAL

$4,742
o

2,861
54,967

1,583
77,625 (2)

o

17,013

$158,791

$685,903

NOTES:
(1) Design + 10%, C.M. + 8%, Owner's Admin. + 14%
(2) INCLUDES 25% CREDIT FOR SALVAGE VALUE OF 23 DIESEL LOCOMOTIVES
(3) Assumes open cut between Berry St. & 2nd St. (Except for Cross Streets). With Cut & Cover Construction, ADD $20 M.
(4) For Existing Diesel Operations - Deduct $ 151.7 1 M. (Electrification & Elect. Loco.)
(5) Design + 4%. C.M. + 4%. Owner's Admin. + 4%

General: Electric locomotives & bi-Ievel cars

January 24. 1994
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Alternative 8B

Preliminary Cost Estimate
Extend via Subway to Beale & Market

(1993 dollars)

SEGMENTS
STATION

43 + 50

46 + 0

90 + 0

102 + 30

136 + 10

156 + 40

160 + 40

172 + 40

DIST.
LOCATION DESCRIPTION (FT)

SIXTEENTH STREET AT 7TH ST. Existing Track 250

16TH STREET TO BRANNAN & 6TH New Track 4,400

6TH & BRANNAN TO 4TH & BRANNAN Retained Open Cut 1,230

4TH & BRANNAN TO BEALE & BRANNAN Cut & Cover 3,380

BEALE & BRANNAN TO BEALE & TEHAMA Cut & Cover 2,030

BEALE & TEHAMA TO BEALE & HOWARD Cut & Cover 400

BEALE ST. STREET STATION Cut & Cover/Three Level 1,200

REMOVE EXISTING TRACKWORK Abandon Station N/A
@ 4TH & TOWNSEND

TOT AL LENGTH (LF) 12,890
ADD-ON-ALLOWANCE @ 32% (1)

SUBTOTAL

TOTAL
($0001

$2.98

12,311

21,494

101,112

85,824

20,000

123,800

1,637

117,178

$483,359
SYSTEMWIDE

STORAGE YARD - SAN FRANCISCO
MAINTENANCE FACILITY
ELECTRIFICATION OF NEW S.F. EXTENSION (25kV AC)
ELECTRIFICATION TO SAN JOSE (25 kV AC)
SIGNALING AND CONTROL
ELECTRIC LOCOMOTIVES ($4.5 M - $ 1.125 M)
GALLERY CARS (EXISTING OR ON ORDER)

ADD-ON-ALLOWANCE @ 12% (4)

NOTES:
(1) Design + 10%, C.M. + 8%, Owner's Admin. + 14%
(2) INCLUDES 25% CREDIT FOR SALVAGE VALUE OF 23 DIESEL LOCOMOTIVES
(3) For Existing Diesel Operations - Deduct $ 151.71 M. (Electrification & Elect. Loco.)
(4) Design + 4%, C.M. + 4%, Owner's Admin. +4%
General: Electric locomotives & bi-Ievel cars

N/A
N/A
N/A
N/A
N/A

23
97

SUBTOTAL

TOTAL

$4,742
o

2,861
54,967

1,583
77,625 (21

o

17,013

$158,791

$642,151

January 24, 1994
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Alternative 9

Preliminary Cost Estimate
Extension via Subway to 7th & Market Streets

(1993 dollars)

SEGMENTS
STATION

43 + 50

46 + 0

74 + 0

104 + 39

116 + 39

SYSTEMWIDE

LOCATION

SIXTEENTH STREET AT 7TH ST.

16TH STREET TO TOWNSEND & 7TH

16TH STREET TO 7TH & HOWARD

7TH STREET STATION

REMOVE EXISTING TRACKWORK
@ 4TH & TOWNSEND

ADD·ON·ALLOWANCE @ 32% (1)

DIST.
DESCRIPTION 1FT)

Existing Track 250

Retained Open C~t 2,800

Cut & Cover 3,039

Cut & Cover 1,200

Abandon Station N/A

TOTAL LENGTH (LF) 7,289

SUBTOTAL

TOTAL
($000)

$850

22,160

136,960

123,800

1,637

91,330

$376,737

STORAGE YARD· SAN FRANCISCO
MAINTENANCE FACILITY
ELECTRIFICATION OF NEW S.F. EXTENSION (25kV AC)
ELECTRIFICATION TO SAN JOSE (25 kV AC)
SIGNALING AND CONTROL
ELECTRIC LOCOMOTIVES ($4.5 M - $1.125 M)
GALLERY CARS (EXISTING OR ON ORDER)

ADD-ON-ALLOWANCE @ 12% (4)

NOTES:
(1) Design +10%, C.M. +8%, Owner's Admin. +14%
(2) INCLUDES 25% CREDIT FOR SALVAGE VALUE OF 23 DIESEL LOCOMOTIVES
(3) For Existing Diesel Operations - Deduct $ 150.32 M. (Electrification & Elect. Loco.)
(4) Design + 4%. C.M. + 4%, Owner's Admin. + 4%
General: Electric locomotives & bi-Ievel cars

January 24, 1994
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N/A
N/A
N/A
N/A
N/A

23
97

SUBTOTAL

TOTAL

$4,742
o

1,618
54,967

1,583
77,625 (2)

o

16,864

$157,399

$534,136



Pictures of Vehicle Technolo£ies (Diesel, Elect Loco, Bi-Ievel EMU,
LRT)
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EMD F40PH DIESEL LOCOMOTIVE
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PURCHASED BY THE SOUTHERN CAUFORNIA REGIONAL RAIL AUTHORITY
AND OPERATED BYAMTRAK
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T-F2540

sn4 kVA
6560 kVA
4320 kVr

230 kN
23125 kg
92500 kg

4

1990
25 or 60 Hz

11 kV
12.5 or 25 kV

1435 mm
1300 mm
2760 mm

10560 mm
4510 mm
3100 mm

15590 mm
201 km/h

Auxiliary machines _
Brake system _

Main data
First delivery _
Une frequency _
Line voltage at 25 Hz _

at 60 Hz _
Gauge _

Driving wheel diameter (new) _
Bogie (Truck) wheelbase _
Total wheelbase _
Height over pantograph. down __
Max.widht _
Length over couplers _
Max. speed _
Continuos transformer rating
including carpower at 25 Hz _

at 60 Hz _
Rating as per IEC 349 _
Max. starting effort _
Axle load max. _
Weight, total _
Number of traction motors _
Traction motor control Thyristors
Transmission Hollow-shaft motor

drive
60 Hz, 3-phase
Dynamic brake com­
bined with disc brake
and tread brake (15%)

Tractive effort. kN

Electric locomotive Class ALP44 for New Jersey
Transit, USA
NJ Transit Corporation has ordered high speed
locomotives from ABB Traction for use In push­
pull passenger trains on the North Jersey Coast
and Northeast Corridor lines. The design is
based on the technology of the well-proven AEM­
7-hlgh-speed, all electric thyristor controlled
locomotives supplied to SEPTA, the Maryland
Dept of Transportation and to Amtrak for use in
Its high-speed Metroliner service between Wash­
ington and New York, all at speeds up to
200 kmlh.
The locomotive is eqUipped with a static conver­
ter providing three-phase head-end power for
heating, air conditioning and lighting throughout
the train.
ABB Traction is responsible for the entire design,
manufacture, assembly and testing of complete
locomotives.

150 200
o+--~~~~~~---.------.l_ $peed. kmlh
o 50 100

ABS Traction

"Equivalent to 7000 diesel h.p.
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SELF·PROPELLED GALLERY CAR
Operated by the Illinois Central Gulf Railroad

Bombardier Inc.
M... Tranlit Divllion
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