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APPENDIX F

ON-LINE STATION ALTERNATIVE
Using Existing Track & Tunnel

(Bay Area Transit Consultants)

BART 36" Street Station: Final Report F-1 May 2003
I:projects/280004
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APPENDIX G

OTHER ALTERNATIVES CONSIDERED

The following alternatives were initially developed in this study:

Alternative 1 — Double Pocket Turnback Station with Crossovers
(Redesignated Alternative ‘B’ — see main text)

Alternative 2 — Single Pocket Turnback Station with Crossovers

Alternative 3 — Single Pocket Turnback Station with Stub-end Storage Track & Crossover
Alternative 4 — Two-Way Single Center Pocket Turnback Station with Third Level Platform
Alternative 5 — Stacked Back-to-Back Center Pocket Turnback Station

Alternative 6 — Double Pocket Turnback Station
(Redesignated Alternative ‘A’ — see main text)

Subsequently, only Alternatives 1 and 6 were deemed sufficiently attractive to be considered for
further study. These two alternatives have been redesignated Alternatives “B” and “A”,
respectively, and are fully discussed in the main text of this report. Alternatives 2 through 5 are
llustrated in the accompanying figures and are briefly described as follows:

Alternative 2 - Single Pocket Turnback Station with Crossovers

This Alternative includes only a single platform and was developed as a possible least-cost
alternative. However, from an operating standpoint the single pocket track obligates the
operation of consecutive trains in opposite directions on the same track though the station. Fail-
safe BART train control interfocking make this idea potentially feasible. Another problem is
that, due to the alternation of southbound and northbound trains stopping at the platform, the
headway (time between trains stopping there) would be increased and passenger convenience
therefore substantially reduced. Accordingly, this would introduce an additional train control
complexity. A single crossover between the mainline tracks at the south end of the pocket track
is required to allow train entry into the 30™ Street Station stop from the south.

Disadvantages of this Alternative far outweigh the possible cost savings and it has not received
further consideration.

BART 30" Street Station Final Report G-1 May 2003
L:projects/280004



Alternative 3 — Single Pocket Turnback Station with Stub End Storage Track & Crossover

This Alternative requires that all trains arriving from the Eastbay which would stop at the
proposed 30™ Street Station, would have to turnback toward the Eastbay. The concept provides a
single pocket track adjacent to the existing southbound mainline track, connected to the
southbound mainline track at the north end of the station. A single crossover between the two
mainline tracks would also be needed to allow turnback to the north. Alternative 3 could also be
configured with a center pocket track using a “Y” connection to the mainline tracks at the north
end.

This Alternative does not provide Daly City/SFO/Millbrae access from the new station, and so
has been dropped from further consideration.

Alternative 4 — Two-Way Single Center Pocket Turnback Satiation with Third Level Platform

Alternative 4 consists of a two-way, single pocket track constructed between the existing
mainline tracks and connected to the existing mainline tracks at each end of the station area.
These track connections are configured as a “Y” or “wishbone’ shape. Similar to Alternative 2,
this alternative must operate two-way train traffic through a single station track. It would thus.
also require complex signal interlocking protection for fail-safe train control operations.
However, the position of the new platform track between the two main tracks is preferred to that
of Alternative 2 where the platform is located on one side. The primary advantage of this
alternative is that it could be constructed largely within the public street right-of-way. Impacts
on private right-of-way could thus be less than the two-level alternatives, which require more
space outside of the existing mainline track envelope. Soil mix wall construction methods could
be utilized to confine trackway construction trenching to the center of Mission Street.

This Alternative requires a two-way track so it has the same major operational and service
drawbacks of Alternative 2, and therefore it has not been considered for further study. However,
it was innovative and of sufficient interest so that an operational review was conducted and is
described below.

Alternative 5 — Stacked Back-to-Back Center Pocket Turnback Station

This scheme has only limited merit from a geometric standpoint in that it better meets certain
BART trackway design criteria. However, it is essentially a back-to-back turnback station for
both directions, and does not provide for through-train movements serving the new station stop.
Only turnback trains from either direction would serve the station, and all through-trains would
bypass the station. This is a poor service scenario because the turnback trains would be less
frequent.

There is no need presently envisioned for a southbound turnmback in context with current
operations planning, and therefore this Alternative has been dropped.

BART 36" Street Station: Final Report G-2 May 2003
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Operations Review of Alternative 4

Operational benefits of this Alternative include:

The central pocket track provides operational flexibility by allowing trains to merge and
diverge to/from main line tracks from both directions; with minimal conflict. Thus it is an
ideal location to store disabled trains.

If used for bypass/express operations on the center track, the double side platforms has the
potential to reduce station dwells by allowing train doeors to open on both sides for quicker
boarding and alighting.

Operational drawbacks of this- Alternative include:

In the northbound direction, the steeper down grade of the new center track from 3.121 per
cent to 4.0 per cent may significantly lengthen braking distances for trains.

Because the single track and p atforms must share both directions, not all trains would stop at
30™ Street Station. Thus, 30" Street passengers would not receive the same level-of-service
as passengers at other stations.

Northbound and southbound trains diverted off the main line would have to alternate use of a
common track, significantly reducing operational flexibility. Train sequencing and timing
would be critical, adding to operational complexity.

BART 30" Street Station: Final Report G-3 May 2003
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APPENDIX H

SAMPLE TRACKWORK DETAILS

H-1 T-slot Rail Fastener
H-2 Boot-Tie Installation
H-3 Boot-Tie Detail
BART 30" Street Station: Final Report H-1 May 2003
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EXHIBIT 3

APPENDIX "H-1"
30TH & MISSION BART INFILL STATION
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APPENDIX 1

DESCRIPTION OF ADVANCED AUTOMATIC
TRAIN CONTROL (AATC) SYSTEM

Reproduced from ‘Railway Gazette International’, June 2002

BART 30" Street Station Final Report I-1 May 2003



Advanced Automatic Train Control
pioneered in San Francisco

This month Bay Area Rapid Transit will put its Advanced Automatic Train Control moving block
control into revenue service. Radio-based technology helps keep down installation costs in
the $40m project to reduce headways and increase capacity on the busy A and M lines

ORMING PART of an
upgrade of Bay Area Rapid
Transit’s A and M lines, the
busiest routes on the 153 km
network, Advanced Automatic Train
Control is expected to obtain its
safety case approval this month,
paving the way for revenue service.

BART already handles 90 million
passenger journeys a year, and in the
mid-1990s projections for traffic
growth suggested that BART urgently
needed to increase line capacity.
Critical points on the network are the
Oakland Wye, used by every train on
the network, and the Trans-Bay Tube.
Building new lines under the Bay
would cost many billions of dollars,
and the search for a more cost-
effective alternative fefl on resig-
nalling to permit shorter headways on
the existing network.

BART began developing AATC in
1994, working with Hughes Aircraft
and Morrison Koudsen Corp. At that
time $19-5m of government defence
conversion funding was provided to
support the adaptation of Enhanced
Position Location Reporting System
military radio technology for civilian
use. EPLRS has now been in service
with the US military for over 15
years, and it is well suited for use in
busy radio traffic and noisy electro-
magnetic environments.

AATC was installed on BART’s

Railway Gazette International June 2002

Hayward test track, and trials were
carried out for several months in
1996 (RG 7.98 p463).

Shortly afterwards, however, the
launch of a pilot service on opera-
tional lines was delayed while the
project alliance was restructured.
Morrison Knudsen withdrew, and
Hughes (later Raytheon) licensed
EPLRS to Harmon Industries. Harmon
was awarded a $45m development
and implementation contract in 1998,
with Raytheon as a subcontractor.
Harmon was acquired by GE Trans-
portation Systems, and the produc-
tion version of AATC was developed
by GETS Global Signaling and BART.

AATC is a full moving-block
control system designed to keep
installation costs low. Bob Miller,
BART’s Group Manager, Systems
Capital Program, says AATC will cut
headways and shorten end-to-end
journey times, improving the ability to
recover after delays and allowing
BART to run its existing service with
one fewer trainset. With fewer brake-
to-power transitions, energy consump-
tion will be reduced.

Technology

The backbone of AATC is a robust
radio network providing data com-
munication and radio-ranging deter-
mination of train location. AATC
communicates vital location data

using the radio network
rather than inductive loops
or balises.

The ‘brains’ of the net-
work are computers installed
at stations or other conve-
nient points. These collate
location and status messages
from trains, calculate train
location, control speeds,
generate movement authori-
ties and control the moving
blocks. The calculations can
be modified from the BART

Jeffrey K Baker

control centre to enforce

temporary speed restrictions  Product Manager

or regulate traffic. GE Transnortation
Each computer is connect- P

ed to two station radios, Systems Global

which serve as master radios Signaling

in the network. These station
radios form part of a track-
side network, communicating with
other radios positioned alongside the
railway on each side of the station.
The network uses store-and-forward
{(bucket brigade) architecture, provid-
ing trains with multiple copies of
every message for reliability.

On-train radios listen to the
lineside communications, receiving
messages that are outbound from the
station computer and transmitting
status messages back. Trains receive
commands from the four closest
lineside radios, so even in tunnels the

www.railwaygazette.com

Top: The AATC
system architecture
uses a ‘bucket
brigade’ radio
network to send
commands to and
from the sn-train
computers; at any
moment each train
should be in
contact with four
lineside radios



Due to start this
year, Phase 3 of the
project will see the
installation of AATC
through the Trans-
Bay Tube and the
Oakland Wye,
providing capacity
to accommodate
extra services to
and from San
Francisco Inter-
national Airport

train has multiple opportunities to
hear the instructions. Use of lineside
equipment permits simple, low-cost
hardware to be installed on the
trains.

Spread-spectrum and time division
multiplexing are used to communicate
with trains every 0-5 sec. Messages to
trains are synchronised, and time-of-
arrival measurements used to deter-
mine the location, speed and direction
of each train. Head-end and tail-end
radios provide redundant on-board
communication and monitor train
integrity and length. By updating the
speed command for each train every
0-5 sec, the Station Computer pro-
vides basic Automatic Train
Operation within a vital closed-loop
control.

Testing in San Francisco and New
York since 1999 has demonstrated
message delivery reliability above
99-9%, with an ability to calculate
train location to within 5 m for
99-9% of the time, and speed to
within 2-5 kmv/h.

The plug-and-play nature of the
network virtually eliminates the
maintenance requirements and exact-
ing specifications of loops and balises.

If any radio in the
network fails, it is
removed from the
network automat-
ically. Communi-
cation then
continues normal-
ly, skipping over
the failed unit
until corrective
action can be
taken. The
maintenance
department is
automatically
alerted to the
failure so that-a
new radio can be
deployed when
convenient. On
power-up, the
new radio joins
the existing network and seamlessly
begins transferring messages to and
from neighbouring radios without
requiring programming or special
software. All radios contain the same
software, so there is no need to hold
an extensive range of spares.

The vital station computer calcu-
lates the location, direction and speed
of each train, monitors train integrity,
and sends speed and acceleration
commands to all trains. The vital
station computer calculates the status
of fixed obstacles and the position of
the rear of trains ahead in a true
moving-block fashion to enforce the
correct safe speed for the train.

The computers have off-the-shelf
Motorola PowerPC processors, with
checked-redundant architecture for
safety. Diagnostic and logging func-
tions are provided, along with local
displays of the status of trains in the
area. Errors in lineside or on-train
equipment are reported for use in
maintenance planning.

A non-vital processor can supply
speed request information to the vital
computer fo co-ordinate the move-
ments of trains, implementing sched-
ule recovery or energy management

e

Reprinted from Railway Gazette Internationai June 2002

algorithms. Each computer has a set
of processors configured as a hot
standby unit, able to take over
control on the fly.

Mixed operation possible

GETS Global Signaling developed
AATC to meet the requirements of
the urban transport industry, rather
than for a single customer. AATC can
be integrated with traditional sig-
nalling and legacy on-board equip-
ment, meaning the control system
does not need to change significantly
when AATC is installed.

With AATC, the only lineside
installations are the radios, power
supplies and station computers.
Configuration and programming are
automatically carried out by the
system.

When new train control technology
is deployed on an existing railway,
phased installation can reduce disrup-
tion. AATC can overlay existing in-
cab signalling, providing AATC-
equipped trains with speed commands
by radio and using existing track
circuits to track unequipped trains.
Trains enter AATC territory at line
speed, seamlessly reverting to cab-
signalling control as they leave.

Station computers are designed to
interface to the existing signalling for
tracking unequipped trains, but can
also be operated as a stand-alone
control system without underlying
track circuits. AATC allows for
operation without track circuits, but
is compatible with installations
requiring broken rail detection.

Not every section of a metro needs
to be equipped with AATC, which can
be installed incrementally according to
traffic and budget constraints. Mixed-
mode operation is possible, with both
AATC equipped and unequipped
trains operating in the same area.
Instead of equipping the entire fleet
with AATC technology at one time, a
migration path is available for instal-
lation, with commissioning of lines
and trains as the need arises. ®



APPENDIX J
ITEMIZED CONSTRUCTION COST ESTIMATES

SCOPE OF ESTIMATE

The work of the proposed construction would include furnishing all labor, equipment, materials
and services required to construct a BART station in San Francisco at 30™ and Mission Street.
The station would be constructed while maintaining the BART system fully operational. The
following three alternatives have been considered:

1. Alternative ‘A’, On-Line Station, including tie-ins to operating mainlines and
removing/abandoning existing mainlines after the station and new mainlines are
completed.

2. Alternative ‘A’ With Station Pocket Track, same as above plus constructing a new
Pocket Track south of the proposed 30" Street Station.

3. Alternative ‘B’ Off-Line Station, including tie-ins to operating main lines and
construction of four new number 15 turnouts and one number 15 crossover. Existing main
lines would remain operational.

Each Alternative estimate is divided into the following facility groups, which could later be
developed into possible contract packages:
1. Tunnels
2. Cavern (south tie in)
3. Cut and Cover Station
4. Cutand Cover (north tie in)
5. Pocket Track
6. Systems, Including Trackwork

Additional cost items for each facility and structure estimate consist of the following estimated as
a percent of facility constriction:

1.  Site Preparation/Demolition

2. Traffic Maintenance & Control
3. Utilities and Relocations
4

Site Restoration

BART 36" Street Station Final Report J-1 May 2003
L:projects/280004



5. Unforeseen construction activities (de-watering, underpinning, settlement monitoring
and control, noise and vibration mitigation, etc.)

QUANTITY DEVELOPMENT

Quantification for this estimate has been developed from the drawings and sketches included in
this report. Linear and lump sum quantification was used based upon BART historic costs
developed for Eastbay and Southbay BART extensions contract packages and ongoing
“Replacement Value Estimates” for the BART Seismic Retrofit Project.

PRICING BASIS

All unit costs in the estimates are representative of contractor bid prices at first quarter of 2002
pricing levels. Unit rates in the estimates include contractor indirect costs, mark-up and profit.
BART General Conditions:

A five per cent allowance of construction costs has been utilized to cover the following:

Differing site conditions

Partnering

Dispute resolution

Operating system access delays.

Construction safety incentives / disincentives

Engineer’s office, vehicles and services

N R W -

Operation and maintenance instructions and personnel training

City Imposed Conditions:

A 10 per cent allowance of construction costs has been included in the estimate to cover costs for
traffic and MUNI re-routing and restoration costs, and street and limited neighborhood upgrades
after construction.

Contingencies:

A 25 per cent contingency allowance is included in the estimate. This contingency ecovers
design, scope, construction estimating and pricing contingency up to the project completion.

BART 36" Street Station Final Report J-2 May 2003
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Soft Costs:

The following line item costs have been included as a percentage of the total construction costs:

1. Pre-project / Environmental studies 3%
2. Preliminary Engineering 4%
3. Agency administration 5%
4. Community outreach 1%
5. Professional services (Engineering, Project Management, & Construction 30%
Management

6. Pre-operating expenses (Start-up and Testing) 2%

Escalation:

Excluded

Schedule:

Schedule impact is not included in the estimate
Assumptions:
The following assumptions have been utilized in developing this estimate:

1. It is assumed that the contractor would be required to provide necessary insurance
coverage in addition to BART OCIP insurance, and these costs are included in the unit
cost rates.

2. Utilities: water, gas, power, telephone, temporary electrical power, water and other
temporary utility costs would be provided by the contractor and are included in the utility
allowance item. Agreements costs between utility agencies and BART are included in
“soft costs” items in the estimate.

3. Al property acquisitions including easements, encroachments are excluded.

4. Soil improvements around the existing operating BART tunnels are included in the
estimate as a linear-measure cost allowance along the station and cut-and-cover
segments.

5. It is assumed that tunnel segments could be constructed at least a tunnel-diameter width
away from the existing operating tunnels, thus avoiding possible settlement in the
operating tunnels, and eliminating the need for soil improvements along the tunnel
segments.

BART 30" Street Station Final Report J-3 May 2003
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Exclusions:

In addition to the above, the following are also excluded from the estimate:

1. Right-of-way costs
2. Escalation beyond 1% quarter 2002
3. Environmental and hazardous works
4. Project insurance
5. Financing and interest during construction
6. Vehicles
BART 36" Street Station: Finat Report F-4 May 2003
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BART 30th Street Station @ Mission Street

ESTIMATE SUMMARY,  ALTERNATE A

Dascription UNIT [QUANTITY Unit Price AMOUNT
X $1000
Tunnels LS 1 84,235,320 84 235
Cavern @ Tie In LS 1 21,240,000 21,240
Cut & Cover Station LS 1 75,627,520 75,628
Cut & Cover @ Tie In LS 1 23,577,600 23,578
Systems LS 1 22,502,625 22,503
Sub Total 227,183
Mabilization % 10 22,718,307 22,718
BART General Conditions % 5 11,359,153 11,358
City Imposed Conditions % 10 22,718,307 22,718 A
Sub Total, Construction Cost LS 261,261
Contingency, { % of Construction Cost) Yo 25 65,315,131 65,315

Soft Costs:({ % of Construction Cost )

Pre-Project! Environmental Studies % 3 7,837,816 7,838
Preliminary Engineering % 4 10,450,421 10,450
Agency Administration % 5 13,063,026 13,063
Community Qutreach % 1 2,612,605 2,613
Professional Services, ( Eng..PM & CM ) % 30 78,378,157 78,378
Pre-Operating Expenses, (Start Up & Testing ) % 2 5,225,210 5.225
Total Project Cast @ 2002 Dollars LS 444,143
Right of Way Costs

Escalation

Environmental & Haz Mat

Insurance

Financing & Interest During Construction

Vehicles

Grand Total

BART 30th St Sta. A : Summary 4/3/023:28 PM



{BART 30th Street Station @ Mission Street: ' § i
i : : ] : . : :
i ' ] ; \ ]
: Y ; ; : :
CONCEPTUAL ESTIMATE ; ; ?
& , ? y ; ' i : i
| : | : i : ; L
STRUCTURE i |
30th Street Station : ; i ]
TUNNELS ' | |
| ; i !
LENGTH x WIOTH = AREA SQFT i ]
DESIGN SECTION QUANTITIES BY |E Rasi 411102 'ESTIMATE NG.
! QUANTITIES CHCKD. BY DATE 4152102 PRICEDBY. | E.Rasi
: COST INDEX
i j ! L
i ! ! ]
ICONTRACT ITEMS UNIT QUANTITY FPRICE AMOUNT
; {
1 Bored Tunnels, 2x 2440 LF( incl. Cross Passages } LF 4,880 13.200 64,416,000
2 Soil Improvement, 200 LF from Station LF 400 4.000.00 1,600,000
3 Ventilation Structure with Eguipment LS 1 2,000.000 2,000,000
4 Remove Exist Tunnels & Tracks 2x 1540 LF LF 3,080 1,000 3.080,000
5 Abandon Exist Tunnels & Tracks 2x 800 LF | LF 1,800 500 800,000
Sub Total Structural items i | 71,986,000
; | |
4 Site Preparation % 2 1,439,820 | 1,438,920
5 Traffic Maintenance & Controf % 3 2,159,880 | 2,159,880
8 Utilities & Relocations % 1 719,960 719,960
7 Site Restoration % 1 719,860 719,960
8 Unforeseen Construction Activities % 10 7,188,600 7,189,600
! SUBTOTAL 84,235,320
: i
i
| | ! | P
| | ! l F

BART 30th St Sta. A Tunnels 4/3/023:23 PM



: | : . i
BART 30th Street Statio_n @ Mission Street

!

~ |CONCEPTUAL ESTIMATE

30th Street Station

Cavern @ Tie In

] - |
LENGTH x WIDTH = AREA SQFT i i ;
DESIGN SECTION QUANTITIESBY |ERasi | 411102 |ESTIMATE NO.
QUANTITIES CHCKD. BY DATE 4/02/02_’ PRICED é E. Rasi
: COST INDEX
CONTRACT ITEMS UNIT {QUANTITY PRICE AMOUNT |
I |
1 {Mined Cavern | LF 240 50,000 12,000,000
2 |Construction Shafts,Operation & Handling EA 2 1,000,000 2,000,000
3 |Tie Ins to Mainiine] | EA 2 2,000,000 4,000,000 |
Sub Total Structural Items % | 18,000,000 |
| | . |
4 |Site Preparation | % 2 360,000 360,000 |
5 |Traffic Maintenance & Control % 3 540,000 i 540,000
6 |Utilities & Relocations b % 2 360,000 360,000
7 |Site Restoration ! : % 1 180,000 180,000
8 |Unforeseen Construction Activities % 10 1,800,000 1,800,000
| | s SUBTOTAL | 21,240,000

File Name:BART 30th StSta. A

Cavem @ Tie In

DATE:4/3/02



EBART 30th Street Station @ Mission Strest _

i

i A R ¢ i
{CONCEPTUAL ESTIMATE i H
i N - x . H
! : | :
. ISTRUCTURE ! !
:30th Street Station : | :
iCut & Cover Station ! H ! !
i ’ H ! i |
{LENGTH x WIDTH = AREA SQFT !
{DESIGN SECTION QUANTITIES 8Y E Rasi 41702 ESTIMATE NO.
: GUANTITIES CHCKD. BY DATE 4/02/02__|PRICED BY. | E Rasi
i COST INDEX
! 3
.| CONTRACT ITEMS UNIT ! QUANTITY PRICE _ |AMOUNT |
| i |
1 Cut & Cover Station, 730 ' Structure SF 91,600 300 27,480,000
; 2 Soil Improvement, 1500 LF within Station LF 1,500 4,000 6,000,000
} 3 Remave Existing Tunneis & Tracks within Station LF 1,500 1,000 1,500,000
4 Station Architectural Wark SF 91,600 100 9,160,000
5 Station Mechanical Work SF 91,600 30 2,748,000
6 Station Electrical Work SF 31,800 60 5,496,000
7 Escalators EA 8 750,000 6,000,000
8 Elevators EA 2 350,000 700,000
Sub Totai | 58,084,000
! |
9 Site Preparation Yy 31 1,772,520 1,772.520
10 T raffic Maintenance & Caontrol % 5| 2,954,200 ! 2,954.200
11 Utilities & Relocations % 5| 2.954,200 2,954,200
12 Site Restoration % 8| 2,954,200 i 2,954,200
13 Unforeseen Construction Activities % 10} 5.808,400 ! 5,808,400
| SUBTOTAL 75,627,520
|
BART 30th St Sta. A Staticn 4/3/023:23 PM



BART 30th Streét Statidn @ Missién Sfreet

i{CONCEPTUAL ESTIMATE . :
i : I
T 5 P
"|STRUCTURE | |
30th Street Station |
Cut & Cover @ Tie in !
i ! :
i H i
LENGTH x WIDTH = AREA SQFT | | i |
DESIGN SECTION QUANTITIES BY |E Rasi 471102 %ESTIMATE NO.
QUANTITIES CHCKD. BY DATE 4/02/02___|PRICED BY.f E. Rasi
COST INDEX
CONTRACT ITEMS UNIT |QUANTITY PRICE AMOUNT
|
1 | |
1 |Cut & Cover @ Tie in Structure, 340" LF 340 30,000 i 10,200,000
2 {Scil Improvement around exist. Tunnels LF 680 4,000.00 | 2,720,000
3 |Tie Ins to Mainline| ! | EA 21 2,000,000.00 4,000,000
‘4 |Remove Existing Tunneis & Tracks within Stry LF 1,500 1,000 - 1,500,000
Sub Total Structural Items | 18,420,000
| ‘; ,
5 |Site Preparation % 3 552,600 552,600
6 |Traffic Maintenance & Control % 5 921,000 821,000
7 JUtilities & Relocations % 5 921,000 i 821,000
8 |Site Restoration | l % 5 21,000 921,000
9 |Unforeseen Construction Activities! % 10 1,842,000 J 1,842,000
' l | | SUBTOTAL | 23,577,600
File Name:BART 30th St Sta. A Cut & Cover @ Tie in DATE:4/3/02



iBART 30th Stfeet Staﬁon @ Mission.'Street‘

- : s
CONCEPTUAL ESTIMATE

STRUCTURE

| i

N ]
30th Street Station i i i :
Systems | { ! ;
LENGTH x WIDTH = AREA i i i ;
DESIGN SECTION | QUANTITIESBY  {ERasi 41702 {ESTIMATE NO.
! i QUANTITIES CHCKD. BY DATE 4/02/02__{PRICEDBY. | E.Rasi
. : {COST INDEX
; l
i : ] ]
i CONTRACT ITEMS ; UNIT QUANTITY PRICE  |AMOUNT
i ]
1 Trackwork & 3rd Rail : RF 3,770 710 2,676,700
2 Trackwork & 3rd Rail Tie ins i EA 4| - 300,000 1,200,000
3 Traction Power i RF 3,770 440 1,658,800
4 Train Control i RF 3,770 1,200 4,524,000
5 Fare Coliection ! LS 1 1,000,000 1,000,000
6 Communications & Station SCADA ; RF 3,770 400 1,508,000
7 Tie In to LMA i i LS 1] 3,000,080 3,000,000
8 SysteIms Tie ins to Mainiine . ; LS 41 1,000,000 4,000,000 !
Sub Total Systems ltems | 19,567,500 |
g Site Preparation | % 1 195,675 195,675
10 Traffic Maintenance & Control ! % 3 587,025 587,025
11 Utilities & Relocations | % g - -
12 Site Restoration % 1 195,675 | 185,675
13 Unforeseen Construction Activities % 10] 1,956,750 ! 1,956,750
: SUBTOTAL : 22,502,625
1 i

BART 30th St Sta. A

Systems

4/3/023:23 PM



BART 30th Street Station @ Mission Street

ESTIMATE SUMMARY, ALTERNATE A {with Pocket Track )
Description UNIT |QUANTITY Unit Price AMOUNT
X $1000
Tunnels LS 4 80,842,320 80,842
Pocket Track LS 4 21,996,000 21,996
Cavern @ Tie In LS 1 19,440,000 19,440
Cut & Caover Station LS 1 75,627,520 75,628
Cut & Cover @ Tie in LS 1 23,577,600 23,578
Systems LS 1 25,862,925 25,863
Sub Total, 247,346
Mobilization % 10 24,734,637 24,735
BART General Conditions % 5 12,367,318 12,367
City imposed Conditions % 10 24,734,637 24,735
Sub Total, Construction Cost LS 309,183
Contingency, { % of Construction Cost) % 25 77,295,739 77,296
Soft Costs:, { % of Construction Cost)
Pre -Project/ Environmental Studies Yo 3 9,275,489 9,275
Prefiminary Engineering % 4 12,367,318 12,367
Agency Administration % 5 15,459,148 15,459
Community Qutreach % 1 3,091,830 3,092
Professional Services,{ Eng., PM & CM ) % 30 92,754,887 92,755
Pre-Operating Expenses { Start Up & Testing ) %o 2 6,183,658 6,184
Total Project Cost @ 2002 Dollars LS 525,611
Right of Way Costs
Escalation
Environmentai & Haz Mat
Insurance
Financing & interest During Construction
Vehicles
Grand Totai

BART 30th St Sta. C

Summary

4/4/0212:06 PM



; ; i | i i i . : i
'BART 30th Street Station @ Mission Street | | .f i i [
; : } ! ' : : : ! i :
: ‘ s :
é ; - | ] :
i i ; ! i ]
- |CONCEPTUAL ESTIMATE = | 3 :
; i : : : !
i i .
STRUCTURE ! i | I . : !
30th Street Station | : : ] ! ; i |
TUNNELS i IS i i l i
H I : i . ¢ i s
LENGTH x WIDTH = AREA SQFT i ] ; 7
DESIGN SECTION i {QUANTITIES BY \E Rasi ] 14/1/02 ESTIMATE NQ.
: ] iQUANTITIES CHCKD. BY i |DATE 4/02/02 FRICEDBY. | E Rasi
i i i COST INDEX
{ . i : i |
] i |
{CONTRACT ITEMS ! UNIT QUANTITY PRICE AMOUNT !
i - | ; ;
1 Bored Tunnels, 2x 2440 LF( incl. Cross Passages ) LF 4,880 13,200 i 64,416,000 |
2 Soil improvemnent, 200 LF from Station LF 400 4,000.00 ‘ } 1,600,000
3 Ventilation Structure with Equioment LS 1 2,000,000 2,000,000
4 Remove Exist Tunnels & Tracks 2x (2440-1900" )LF LF 1,080 1,000 1,080,000
Sub Total Structural items | | 89,096,000
| ! |
§ Site Preparation i % 2 1,381,920 1,381,920
6 Traffic Maintenance & Control | % 3 2,072,880 2,072,880
7 Utilities & Relocations | % 1 630,960 690,860
; 8 Site Restoration | %% 1 690,960 690,860
] 9 Unforeseen Canstruction Activities | % 10 6,909,600 5,809,800
| ] | | i SUBTOTAL ! 80,842,320

BART 30th St Sta. C ) Tunnels 4/4/0212:06 PM



H . . i i : i ; -
BART 30th Street Station @ Mission Street - ?
CONCEPTUAL ESTIMATE } :
; ; |
| : ! ]
STRUCTURE i i :
30th Street Station | : ! ;
Pocket Track i i ! : ; :
: I i ! | f :
LENGTH x WIDTH = AREA sQfFT | i ;
DESIGN SECTION QUANTITIES BY E Rasi 41702 ESTIMATE NO, i
i QUANTITIES CHCKD. BY DATE 4/02/02__|PRICED BY. | _E.Rasi
; COST INDEX
{
CONTRACT ITEMS UNIT QUANTITY PRICE AMOUNT
1 Cut & Cover Tunnel LF 1,000 5,000 6.000,000
2 Minad Tunnel LF 800 10,000 9,000,000
3 Remove Exist Tunneis & Tracks 2x 1900° LF LF 3,800 1,000 3,800.000
Sub Total Structural items } 18,800,000
| |
4 Site Preparation % 2 376,000 376,000
5 Traffic Maintenance & Contro! % 3 564,000 564,000
[ Utilities & Reiocations % 1 188,000 188,000
7 Site Restoration | % 1 188,000 188,000
8 Unforeseen Construction Activities % 16 1,880,000 1,880,000
! I ] l SUBTOTAL 21,996,000
BART 30th St Sta. C Pocket Track 4/4/0212:068 PM



i : ] : - i
BART 30th Street Station @ Mission Street
CONCEPTUAL ESTIMATE | R ! |
: | o i ; ;
30th Street Station i : ! . : : !
Cavern @ Tie In o L ' i i
] T ; | |
LENGTH x WIDTH = AREA SQFT | 1 : ;
DESIGN SECTION QUANTITIESBY |E Rasi | 411102 ESTIMATE NO. |
QUANTITIES CHCKD. BY {DATE 4/02/02___ IPRICED é E. Rasi
l’ COST INDEX
f
, | |
CONTRACT ITEMS UNIT  JQUANTITY PRICE AMOUNT i
! ; i
1  {Mined Cavern Lo LF 240 50,000 12,000,000
2 __|Construction Shafts,Operation & Handling EA 2 1,000,000 2,000,000
3 |Tielnsto Mainline[ | ! EA 2 2,000,000 : 4,000,000
Sub Total Structural ltems | | 18,000,000
‘4 |Site Preparation ! % 2 360,000 360,000
.5 |Traffic Maintenance & Contro} % 3 540,000 540,000
6 |Utilities & Relocations % 2 360,000 360,000
7 |Site Restoration | | ! % 1 180,000 180,000
8 {Unforeseen Construction Activities: % 10 1,800,000 1,800,000
i | ! I { SUBTOTAL i 19,440,000

File Name:BART 30th StSta. C Cavern @ Tiein DATE:4/4/02



| : i : i i !
|BART 30th Street Station @ Mission Street |

CONCEPTUAL ESTIMATE i é i E
: 1 | i H
STRUCTURE ! | i |
30th Street Station i i |
Cut & Cover Station : | | i
] : f | !
LENGTH, x WIDTH = AREA !
DESIGN SECTION I{CUANTITIES 8Y £ Ras 41/02 | ESTIMATE NO.
| QUANTITIES CHCKD. BY DATE 402/02__| PRICED 8Y. | E Rasi
! : COST INDEX
i ; i !
7 ] : i
] CONTRACT ITEMS | UNIT QUANTITY PRICE AMOUNT _ i i
| 1 |
1 Cut & Cover Station, 730 * Structure SF 91,600 300 27.480,000
2 Soil improvement, 1500 LF within Station LF 1.500 4,000 £.000,000
3 Removse Existing Tunnels & Tracks within Station LF 1,500 1,000 1,500,000
4 Station Architectural Work { ] SF 391,600 100 9,160,000
5 Station Mechanical Work ! SF 91,600 30 2,748,000
6 Station Electrical Work ! SF 91,600 60 5,486,000
7 Escalators| | EA 8 750,000 6,000,000
8 Elevators | | EA 2 350,000 700,000
Sub Total ! ! i 59,084,000
| i !
9 Site Preparation | : % 3] 1,772,520 1,772.520
10 Traffic Maintenance & Control ! Yo 5| 2,954,200 2,954,200
11 Utilities & Relocations! ! % 5| 2,954,200 2,954,200
12 Site Restoration ! i A 51 2,954,200 2,954,200
13 Unforeseen Construction Activities % 10 5,808,400 5,808,400
! SUBTOTAL . 75,627,520
i !
BART 30th St Sta. C Station 4/4/0212:06 PM



: : : : : : b
:BART 30th Street Station @ Mission Street |
i i 1 i P
‘CONCEPTUAL ESTIMATE |
— ‘ ;
ISTRUCTURE | P :
,30th Street Station L !
iCut & Cover @ Tie in o ;1
| : ; P |
LENGTH X WIDTH = AREA SQFT | |
DESIGN SECTION QUANTITIES BY '|E Rasi 411702 ESTIMATE NO.
! QUANTITIES CHCKD. BY DATE 4/02/02___|PRICEDBY, E.Rasi
! COST INDEX
f
l . | i
|CONTRACT ITEMS | UNIT |QUANTITY PRICE AMOUNT
i | | 1
i1 |Cut& Cover @ Tie in Structure, 340" LF 340 30,000 10,200,000
L2 |sail improvement around exist. Tunnels LF 680 4,000.00 ; 2,720,000
3 |Tie Ins to Mainline! | EA 2 | 2,000,000.00 4,000,000
4 |Remove Existing Tunnels & Tracks within Stry LF 1,500 1,000 1,500,000
Sub Total Structural ltems | i | | 18,420,000
| | i
| 5 |Site Preparation % 3 552,600 f 552,600
| 6 |Traffic Maintenance & Control % 5 921,000 { 921,000
I 7 |Utilities & Relocations % 5 921,000 % 921,000
| 8 |Site Restoration | ! % 5 921,000 921,000
t 9 JUnforeseen Construction Activities! % 10 1,842,000 1,842,000
| | | | | SUBTOTAL 23,577,600
File Name:BART 30th St Sta. C Cut & Cover @ Tie In DATE:4/4/02



i
Mission

i i : . ; I ;
'BART 30th Street Station @ Street D
: X - | ; ‘ : H : '
: i i i i ! :
! : i ; . i i i
i : ! : i 5 : : ;
CONCEPTUAL ESTIMATE ’ ‘
: i : i
STRUCTURE i i ! | i
30th Street Station ! ; ] | {
Systems | | ! | !
| : i | ! §
LENGTH x WIDTH = AREA SQFT i - ! ' | i
DESIGN SECTION i QUANTITIESBY  [ERasi [4/1/02 |ESTIMATE NO.
: QUANTITIES CHCKD. BY IDATE 4/02/02__{PRICEDBY. | E.Rasi
i { i {COST INDEX
i !
] !
CONTRACT ITEMS i UNIT QUANTITY PRICE  |AMOUNT
| i |
1 Trackwork & 3rd Rail ! i RF 3,770 710 i 2,676,700
2 Pocket Track Trackwork & 3rd Rail : LF 1,900 360 i 684,000
3 Pocket Track EQ Lateral Tumout i EA 1 300,000 i 300,000
4 Trackwork & 3rd Rail Tie ins i EA 4 300,000 ] 1,200,000
5 Traction Power } i RF 4,720 440 2,076,800
[ Train Controf | ! RF 4,720 1,200 5,664,000
7 Communications & Station SCADA ; RF 4,720 400 1,888,000 !
8 Fare Collection ] ! LS 11 1,000,000 1,000,000 :
9 Tie In to LMA ] i LS 11 3.000,000 3,000,000 !
10 Systems Tie In to Mainline ; LS 41 1,000,000 4,000,000 ¢
Sub Total Systems ltems ! | | 22,489,500
| ! | i
11 Site Preparation i % 1 224,895 i 224,895
12 Traffic Maintenance & Control | % 3 674,685 574,685
13 Utilities & Relocations! | % 0 - ; -
14 Site Restoration | % 1 224,895 | 224,895
15 Unforeseen Construction Activities % 101 2,248,850 | 2,248,950
! SUBTOTAL i 25,862,925
I I f l

BART 30th St Sta. C

Systems

4/4/0212:06 PM



BART 30th Street Station @ Mission Street
) ESTIMATE SUMMARY., ALTERNATEB
' Description UNIT |QUANTITY __ Unit Price AMOUNT
X $1000
Tunnels LS 1 79,578,720 79,579
Cavern @ 15 Turnout LS 1 21,240,000 21,240
Cut & Caver Station LS 1 63,107,840 63,108
Cut & Cover Turnout & Crossover Structure LS 1 46,233,600 46,234
Systems s 1] 25,607,625 25,608
Sub Total 235,768
Mobilization Yo 10 23,576,779 23,577
BART General Conditions % 5 11,788,389 11,788
City Imposed Conditions Y% 10 23,578,778 23,577
Sub Total, Construction Cost LS 271,133
Contingency, (% of Construction Cost) % 25 67,783,238 87,783
Soft Costs: { % of Construction Cost )
Pre-Project/ Environmental Studies % <3 8,133,989 8,134
Preliminary Engineering % 4 10,845,318 10,845
Agency Administration % 5 13,556,648 13,557
Community Outreach % 1 2,711,330 2,711
Professional Services, { Eng., PM & CM ) Yo 30 81,339,886 81,340
Pre-Operating Expenses ( Start Up & Testing } % 2 5,422 659 5,423
Total Project Cost @ 2002 Dollars 1S 460,926
Right of Way Costs
Escalation
Envirenmental & Haz Mat
insurance
Financing & interest During Construction
Vehicles
Grand Total

BART 30th St Sta. B

Summary

4/3/023:38 PM



'

‘éBART

30th Street Station @

Mission Street
i ;-

i

{
T
i
|

1

:CONCEPTUAL ESTIMATE !
T — i i
: : . | ]
“STRUCTURE ‘ ! { |
:30th Street Station ! i | i
! TUNNELS i [ ! ! ]
; i | | ! ; j ! T
LENGTH x WIOTH = AREA SQFT ! { i ; T
|DESIGN SECTION | QUANTITIES BY {E Rasi 4/1/02 {ESTIMATE NO.
QUANTITIES CHCKD. BY DATE 4/02/02 PRICED 8Y. | _E Rasi
COST INDEX
]
CONTRACT ITEMS UNIT i QUANTITY PRICE AMOUNT
| !
1 Bored Tunnels, 2x 2440 LF( Inct, Cross Passages ) LF 4,880 13,200 1 64,418,000
2 Soil Improvement, 200 LF from Station LF 400 4,000.00 | 1,600,000
3 Ventilation Structure with Equipment LS 1 2,000,000 ! 2,000,000
Sub Total Structural tems | } 68,016,000
i | .
4 Site Preparation % 2 1,360,320 1,360.320
5 Traffic Maintenance & Control % 3 2,040,480 2,040,480
<] Utilities & Relocations % 1 680,160 680,160
7 Site Restoration % 1 680,180 €80,160
8 Unforeseen Construction Activities % 10 6,801.800 6,801,600
! SUBTOTAL 79,578,720
] i
BART 30th St Sta. B Tunnels 4/3/1023:39 PM



i i

éBART 30th Street Stat’ioﬁ @ Mission Stjreet

[

CONGCEPTUAL ESTIMATE

t
i

130th Street Station

Cavern @ Turmnout

| ! ; i ] i !
LENGTH x WIDTH = AREA SQFT | j P
DESIGN SECTION {QUANTITIES BY |E Rasi | 4/1/02 ESTIMATE NO.
{QUANTITIES CHCKD. BY DATE 4/02/02 PRICED El E. Rasi
COST INDEX
CONTRACT ITEMS UNIT  {QUANTITY PRICE AMOUNT!
| '
{ H
1 |Mined Cavern LF 240 50,000 i 12,000,000
2 |Construction Shafts,Operation & Handling EA 2 1,000,000 | 2,000,000
3 |Tie Ins to Mainline| | EA 2 2,000,000 | 4,000,000
Sub Total Structural ltems N | | 18,000,000
| | % | il
4 |Site Preparation | ! % 2 360,000 i 360,000
5 |Traffic Maintenance & Control % 3 540,000 | | 540,000
6 |Utiiities & Relocations ! % 2 360,000 ! 360,000
7 |Site Restoration | ; Yo 1 180,000 | 180,000 ;
8 |Unforeseen Construction Activities: % 0 1,800,000 | 1,800,000 |
j | |
' SUBTOTAL E 21,240,000
f [ ] | |
! i L] | [ |

File Name:BART 30th St Sta. 8

Cavern @ Tumout

DATE:4/3/02



| H H

:

%BART 30th Street Sta 'ipn @ Mission Street

H

i : : !
CONCEPTUAL ESTIMATE : !
¥ B H T
i [ ; ’
STRUCTURE | : !
30th Street Station | : : ; i
Cut & Cover Station ; i X
H t ! i i
ILENGTH x WIDTH = AREA SQFT | i i
DESIGN SECTION QUANTITIES BY £ Rasi 4102 ESTIMATE NO.
i QUANTITIES CHCKD. BY. DATE 4/02/02__|PRICED BY. | E Rasi
i COST INDEX
!
i CONTRACT ITEMS UNIT QUANTTTY PRICE AMOUNT
|
1 Cut & Cover Station, 730 ' Structure SF 74,700 300 22,410,000
2 Soil improvement, 1500 LF within Station LF 1,500 4.000 6,000,000
3 Station Architectural Work SF 74,700 100 7,470,000
4 Station Mechanical Work SF 74,700 30 2.241,000
5 Station Electrical Work SF 74,700 60 i 4.482.000
6 Escalators! EA 8 750,000 H 6,000,000
7 Elevators ! EA 2 350,000 700,000
] Sub Total | ] 1 49,303,000
| | i
! 8 Site Preparation i % 3} 1,473,080 1.478.080
i 9 Traffic Maintenance & Control | % St 2,465,150 2,465,150
i 10 Utilities & Reiocations| : % 5] 2465150 2,465,150
| 11 Site Restoration ; % 5{ 2,465,150 2,465,150
| 12 Unforeseen Construction Activities | % 10} 4,830,300 4,930,300
| ; SUBTOTAL 63,107,840
! | !
i R
|
BART 30th St Sta. B Station 4/3/023:38 PM



S

ifBARf 30th Streét Station @ Missién ireet

|

‘CONCEPTUAL ESTINATE

{STRUCTURE |

ITurnout & Crossover |

; i I
:30th Street Station : !
* i

] | | )

i

!

ILENGTH i !

x WIDTH = AREA SQFT | ‘
DESIGN SECTION QUANTITIES BY |E Rasi | 4/1/02 ESTIMATE NO.
QUANTITIES CHCKD. BY DATE 4/02/02___ |PRICEDBY,| E.Rasi
' COST INDEX
CONTRACT ITEMS UNIT |QUANTITY PRICE AMOUNT
l | |
1 1Cut & Cover TO & Crosover Structure, 740 LF 740 30,000 | 22,200,000
2 {Scil Improvement around exist. Tunnels LF 1,480 4,000 5,820,000
3 |Tie Ins to Mainline| | | EA 4 | 2,000,000.00 8,000,000
Sub Total Structural ltems } - 36,120,000
| |
4 |Site Preparation | % 3 1,083,600 | 1,083,600
5 |Traffic Maintenance & Control 5 % 5 1,806,000 i 1,806,000
6 |Utilities & Relocations ‘ % 5 1,806,000 1,806,000
7 |Site Restoration C % 5 1,806,000 | 1,808,000
8 |Unforeseen Construction Activitiesi % 10 3,612,000 i 3,612,000
! | | SUBTOTAL i 46,233,600
| i i :
: | ‘
| |
File Name:BART 30th S5t Sta. B TO&Crossover DATE:4/3/02
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i

i

BART 30th Str_eet Staﬁon @ Mission:Stréef

| H
i

i
PR

CONCEPTUAL ES!TIMATEj

: H ! i ! i
STRUCTURE i : i ‘ : : ; ;
30th Street Station | : 1 i i ] ! ] :
Systems | i ,' : i | i ; {

i | i { i i } !

LENGTH x WIDTH = AREA . ! ; !
DESIGN SECTION i IQUANTITIES 8Y ERasi i 4/1/02 ESTIMATE NO.
; {QUANTITIES CHCKD. BY DATE 4/02/02__/PRICEDBY. | E.Rasi
] . |COST INDEX
ICONTRACT ITEMS UMIT QUANTITY PRICE  |AMOUNT
[ i i L
1 Trackwork & 3rd Rail : ] | RF 4,170 710 2,960,700 !
2 No 15 TO | ; ; EA 4 300,000 1,200,000 ¢
3 No 15 Crossgver i i EA 1 600,000 600,000 :
4 Traction Power | ; RF 4,170 440 1,834,800 |
5 Train Control | | RF 4,170 1,200 5,004,000
6 Communications & Station SCARA RF 4,170 400 i 1,668,000
; 7 Fare Collection | LS 1{ 1,000,000 ¢ 1,000,000
i 8 Tie in.to LMA . | | LS 1{ 3,000,000 i ;i 3,000,000
} 9 Systems Tie In to Main Line | LS 5| 1,000,000 i { 5,000,000
i Sub. Totai Systems ltems i 22,267,500
i S
| 10 Site Preparation % 1 222,675 222,675
K] Traffic Maintenance & Control | % 3 568,025 668,025
i 12 Utilities & Relocationsi | % g - -
i 13 Site Restoration i : % 1 222,675 222,575
P14 Unforeseen Construction Activities % 10{ 2,226,750 2,226,750
i : ; ; | SUBTOTAL 25,607,625 :
i : ] ; i

BART 30th St Sta. B

Systems

4/3/023:39 PM
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Director, BART District 9
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Manager of San Francisco/West Bay Planning

Principal Planner, San Francisco

Senior Planner, San Francisco

Manager of South Bay Planning

Manager of Alameda County Planning

Government & Community Relations Specialist

Manager of Construction/West Bay

Manager of Financial Planning

Senior Transportation Analyst, Systems Capacity Planning
Group Manager, Operations Support & Review

Manager of Schedules & Services

Senior Engineer, Research & Development
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Peter Albert

Rube Warren
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