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RAB Cost Estimates

Estimated Probable Construction Costs
DTX Future 

with Surface 

Rail (2026)

Pennsylvania 

Avenue 

(2027)

Mission Bay 

(2030)
Intension to show year of compl

Alignment Construction Probable Cost ‐$4,075 ‐$6,842 ‐$10,196

Grade Separation (escalated to mid‐year construction 2024, completion 2026) ‐$1,116 $0 $0 Estimate Provided by SF DPW

‐$5,191 ‐$6,842 ‐$10,196 mid‐years 2023, 2024, 2027

$1,651 $5,005

City Revenue Bonding Potential
DTX Future 

with Surface 

Rail

Pennsylvania 

Ave
Mission Bay

Railyard Site Development Fiscal Benefit Bonding Potential 1 $0 $235 $235 Table 13

Adjacent Property Value attributable to rail: Tax Increment Bonding Potential $214 $214 $147 Table 15

Railyard Site Land Secured Financing Bonding Potential ‐ CFD on area 0.1% Assessed value $0 $32 $32 Table 16

Diminished Bonding Potential from Trenching  ‐$8 $0 $0 Table 5, Secondary Costs memo

$206 $481 $414
1  Assumes 25% of revenues dedicated to costs associated with development (e.g., increased sewer costs, etc)

Private Sector Benefits(+)/Costs(‐)
DTX Future 

with Surface 

Rail

Pennsylvania 

Ave
Mission Bay

Railyard Land Value Conferred $0 $352 $352 Table 2

Diminished Property Value from Trenching intersections at Mission Bay Drive and 16th Street   ‐$114 $0 $0 Table 4, Secondary Costs memo

Potential Rail Passenger Travel time Savings over 50 years $0 $0 $82 Table 6, Secondary costs memo

‐$114 $352 $434

Overall Benefit/Cost Summary
DTX Future 

with Surface 

Rail

Pennsylvania 

Ave
Mission Bay

Estimated Project Costs (escalated to estimated mid‐year of construction 2023, 2024, 2027) ‐$5,191 ‐$6,842 ‐$10,196

City Bonding Potential $206 $481 $414

‐$114 $352 $434

‐$5,099 ‐$6,010 ‐$9,349

$911 $4,250

TOTAL BONDING POTENTIAL (millions of 2026 $)

TOTAL (millions)

Delta between alternatives (millions)

TOTAL ($millions, escalated to mid‐year of construction 2023, 2024, 2027)

Increase over DTX Future with Surface Rail (millions)

TOTAL PRIVATE SECTOR BENEFITS/COSTS  (millions of 2026$)

Private Sector +Benefits/‐Costs (estimated to 2026$ millions)
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RAB Cost Estimates

Construction Costs

DTX Future 

with Surface 

Rail (2026)

Pennsylvania 

Avenue 

(2027)

Mission Bay 

(2030)

Alignment Construction Probable Cost $4,075 $6,842 $10,196

Grade Separation (escalated to mid‐year construction 2024, completion 2026)  $1,116 $0 $0

$5,191 $6,842 $10,196 mid‐years 2023, 2024, 2027

$1,651 $5,005

DTX Future 

with Surface 

Rail (2026)

Pennsylvania 

Avenue 

(2027)

Mission Bay 

(2030)

Direct Construction Costs $1,016 $1,761 $2,185

Design/Construction Contingency % 15% 25% 35%

Design/Construction Contingency $ $152 $440 $765

$1,168 $2,202 $2,950

ROW Acquisition $200 $280 $400

Additional Enviromental Clearance $0 $1.4 $1.9

Project Development/Management (32% of construction costs) $374 $705 $944

Program Contingency (20%) $348 $638 $859

$2,090 $3,825 $5,156

$2,941 $5,652 $8,818 mid‐year is 2023, 2024, and 2027

$1,134 $1,191 $1,378

TOTAL  ($millions escalated to mid‐construction) $4,075 $6,842 $10,196

to mid‐year construction 2022 $2,801 $5,126 $6,909

2023 $2,941 $5,383 $7,255

2024 $3,088 $5,652 $7,617

2025 $3,243 $5,934 $7,998

2026 $3,405 $6,231 $8,398

2027 $3,575 $6,543 $8,818

2028 $3,754 $6,870 $9,259

2029 $3,942 $7,213 $9,722

2030 $4,139 $7,574 $10,208

2031 $4,346 $7,953 $10,718

DTX Future 

with Surface 

Rail

Pennsylvania 

Ave

Mission Bay

Direct Construction Costs ($2016 millions) $806 $806 $806

$1,134 $1,191 $1,378 completion 2026, 2027, 2030

Grade Sep #1: 

7th/Mission 

Bay Drive

Grade Sep #2: 

16th/7th/ 

Mississippi

DTX Future 

with Surface 

Rail ‐ 

Combined 

Grade Seps

Pennsylvania 

Ave
Mission Bay

Environmental Clearance $3 $4 $6 $0 $0

Construction costs (including 20% PM and 30% contingency) $513 $236 $749 $0 $0

Total ($2016 millions) $515 $240 $755 $0 $0

TOTAL escalated mid‐year construction (2024), completion 2026 $1,116 $0 $0 construction start 2024, completion

TOTAL escalated to mid‐year of construction (2023, 2024, 2027), completion 2026, 2027, 2030

COST FOR GRADE SEPARATING ROADWAYS UNDER TRACKS AT INTERSECTIONS

subtotal construction costs

TOTAL  ($2016 millions)

TOTAL escalated to estimated mid‐construction year (2023, 2024, 2027)

Construction Escalation (5%) ‐ doesn't include TTC fitout

ESTIMATED PROBABLE CONSTRUTION COST

TOTAL ($millions, escalated to mid‐year of construction)

Increase over DTX Future with Surface Rail (millions)

 ALIGNMENT CONSTRUCTION PROBABLE COST  ($2016 millions)

TTC FITOUT COSTS 

TTC fitout Costs (escalated, no program contingency)
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RAB Cost Estimates

Grade Separations ‐ Design Assumptions and Costs from DPW 
(Not based on CH2M Study Team Review or Analysis)

Cost for grade separating 7th/Mission Bay Drive
Cost 

Environmental Clearance $2.50 2024 $687.41

Traffic routing $21.22 2025 $721.78

Excavation/Shoring $151.87 2026 $757.87

Structural work $66.51 2027 $795.76

Utilities $20.00 2028 $835.55

Joint Trench Work $0.52 2029 $877.33

Roadway Work $3.63 2030 $921.19

Mob/Demob $15.10 2031 $967.25

Allowances (e.g., differing site conditions, un $60.62 2032 $1,015.62

Subtotal $341.97

Contingency (30%) $102.59

Program Management Contingency (20%) $68.39

Total $512.96

Cost for grade separating 16th/7th/Mississippi Bay Drive
Cost 

Enviromental Clearance $3.50 2024 $316.84

Traffic routing $9.63 2025 $332.68

Excavation/Shoring $58.60 2026 $349.31

Structural work $37.86 2027 $366.78

Utilities $11.81 2028 $385.12

Joint Trench Work $0.24 2029 $404.38

Roadway Work $1.57 2030 $424.59

Mob/Demob $6.89 2031 $445.82

Allowances (e.g., differing site conditions, un $27.52 2032 $468.12

Subtotal $157.62

Contingency (30%) $47.29

PM Contingency (20%) $31.52

Total $236.43

Escalation (5%)

Escalation (5%)
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RAB Cost Estimates

SF DPW Notes on Design Assumptions and Costs
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RAB Cost Estimates

Value Capture (tables from RAB Economic Analysis)
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RAB Cost Estimates
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RAB Cost Estimates
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RAB Cost Estimates
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RAB Cost Estimates

Qualitative Analysis
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RAB Cost Estimates
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RAB Cost Estimates
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RAB Cost Estimates

Detailed Estimate Backup
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RAB Cost Estimates

Baseline (DTX) Alignment Unit Quantity Unit Cost Cost

Cut and Cover Transbay Throat Structure CY 140,400 $670 $94,068,000

SEM Tunnel (DTX box to Townsend Street) CY 318,963 $760 $242,412,096

Cut and Cover Tunnel (Townsend Street to Station) CY 142,100 $670 $95,207,000

4th/Townsend Station (2 platform) CY 115,267 $1,200 $138,320,000

Retained Cut (Station to at‐grade) CY 127,102 $562 $71,468,421

Ventilation / Escape Structures CY 14,467 $670 $9,692,667

Systems LS 25% $162,792,046

4th/King Railyard Upgrade LS DTX $34,159,483

Utility Relocation and Protection LS DTX $75,293,195

Mobilization 10% $92,341,291

Design/Construction Contingency 15% $152,363,130

Total Construction $1,168,117,329

ROW Acquisition DTX $200,000,000

Project Development / Management

PE/Environmental 4% $46,724,693

Final Design 8% $93,449,386

Construction Management 10% $116,811,733

Project Management/Owner Costs 10% $116,811,733

Program Contingency 20% $348,382,975

Total Probable Cost $2,090,000,000

Pennsylvania Ave Alignment  Unit Quantity Unit Cost Cost

Cut and Cover Transbay Throat Structure CY 140,400 $670 $94,068,000

SEM Tunnel (DTX box to Townsend Street) CY 318,963 $760 $242,412,096

Cut and Cover Tunnel (Townsend Street to Station) CY 142,100 $670 $95,207,000

4th/Townsend Station (4 platform) CY 155,193 $1,200 $186,231,111

Cut and Cover Tunnel (South of Station) CY 103,756 $670 $69,516,222

Twin Bore TBM Tunnels (To 22nd Sta) CY 168,948 $800 $135,158,297

22nd Street Station (Cut and Cover) CY 155,193 $1,200 $186,231,111

Twin Bore TBM Tunnels (south of 22nd Sta) CY 39,421 $800 $31,536,936

Cross Passages CY 1,681 $12,094 $20,333,977

Ventilation / Escape Structures CY 14,467 $670 $9,692,667

Systems 25% $264,972,802

Railyard (Relocate to Site 1 or Site 2) LS $153,000,000

Utility relocation and protection DTX 150.0% $112,939,792

Mobilization 10% $160,130,001

Design/Construction Contingency 25% $440,357,503

Total Construction $2,201,787,517

ROW Acquisition DTX 140.0% $280,000,000

Project Development / Management

PE/Environmental 4% $88,071,501

Final Design 8% $176,143,001

Construction Management 10% $220,178,752

Project Management/Owner Costs 10% $220,178,752

Program Contingency 20% $637,271,904

Total Probable Cost $3,824,000,000

San Francisco Planning Department
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RAB Cost Estimates

Mission Bay Alignment  ‐ Twin‐bore, 2‐Track (requires Unit Quantity Unit Cost Cost

Cut and Cover Transbay Throat Structure CY 140,400 $670 $94,068,000

SEM Tunnel (DTX box to Station) CY 450,599 $760 $342,455,183

3rd St. Station  (4 platform) CY 813,037 $1,000 $813,037,037

Twin Bore TBM Tunnels CY 138,492 $800 $110,793,501

Cross Passages CY 1,059 $12,094 $12,810,406

Cut and Cover Tunnel (Twin Bore Tunnel to Station) CY 22,711 $670 $15,216,444

22nd St Station $120,000,000

Retained Cut (Station to at‐grade) CY 99,926 $562 $56,187,601

Ventilation / Escape Structures CY 14,467 $670 $9,692,667

Systems 25% $389,705,913

Railyard (Relocate to Site 1 or Site 2) LS $153,000,000

Utility relocation and protection DTX 300.0% $225,879,585

Pile removal/protection at AT&T/3rd st bridge LS Provisional $50,000,000

3rd St LRT Temporary Relocation $20,000,000

Mobilization 10% $241,284,634

Design/Construction Contingency 30% $796,239,291

Total Construction $3,450,370,261

ROW Acquisition DTX 200.0% $400,000,000

Project Development / Management

PE/Environmental 4% $138,014,810

Final Design 8% $276,029,621

Construction Management 10% $345,037,026

Project Management/Owner Costs 10% $345,037,026

Program Contingency 20% $990,897,749

Total Probable Cost $5,945,000,000
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RAB Cost Estimates

Mission Bay Alignment ‐ Bored Station Option Unit Quantity Unit Cost Cost

Cut and Cover Transbay throat structure CY 140,400 $670 $94,068,000

Large Bored TBM Tunnel CY 649,356 $670 $435,068,229

Station Shaft CY 44,178 $1,200 $53,013,333

3rd St. Station  (4 platform) CY 83,403 $670 $55,880,323

Station Shaft CY 44,178 $1,200 $53,013,333

Large Bored TBM Tunnel CY 548,080 $670 $367,213,551

Cut and Cover Tunnel CY 22,711 $670 $15,216,444

22nd St Station $120,000,000

Retained Cut (Station to at‐grade) CY 99,926 $562 $56,187,601

Ventilation / Escape Structures CY 28,933 $670 $19,385,333

Systems 25% $314,150,473

Railyard (Relocate to Site 1 or Site 2) LS $153,000,000

Utility relocation and protection DTX 200.0% $150,586,390

Pile removal/protection at AT&T/3rd st bridge LS Provisional $100,000,000

Mobilization 10% $198,678,301

Design/Construction Contingency 35% $764,911,460

Total Construction $2,950,372,773

ROW Acquisition DTX 200.0% $400,000,000

Project Development / Management

PE/Environmental 4% $118,014,911

Final Design 8% $236,029,822

Construction Management 10% $295,037,277

Project Management/Owner Costs 10% $295,037,277

Program Contingency 20% $858,898,412

Total Probable Cost $5,153,000,000

San Francisco Planning Department
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RAB Cost Estimates

New South Railyard Site 1 Unit Quantity Unit Cost Cost

Guideway and Track $4,837,000

Yard, shop and admin building $2,930,000

Sitework $31,328,000

Systems $9,134,000

General Conditions and Mark Ups $8,590,000

Mobilization 10% $5,681,900

Design/Construction Contingency 30% $18,750,270

Total Construction $81,251,170

ROW Acquisition/Relocation LS $40,000,000

Project Development / Management

PE/Environmental 4% $750,011

Final Design 8% $1,500,022

Construction Management 10% $1,875,027

Project Management/Owner Costs 10% $1,875,027

Program Contingency 20% $25,450,251

Total Probable Cost $153,000,000

New South Railyard Site 2 Unit Quantity Unit Cost Cost

Guideway and Track $6,592,000

Yard, shop and admin building $2,930,000

Sitework $17,521,000

Systems $9,504,000

General Conditions and Mark Ups $6,509,000

Mobilization 10% $4,305,600

Design/Construction Contingency 30% $14,208,480

Total Construction $61,570,080

ROW Acquisition Ac 18 $2,000,000 $36,000,000

Project Development / Management

PE/Environmental 4% $2,462,803

Final Design 8% $4,925,606

Construction Management 10% $6,157,008

Project Management/Owner Costs 10% $6,157,008

Program Contingency 20% $23,454,501

Total Probable Cost $141,000,000

San Francisco Planning Department
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RAB Cost Estimates

See estimate Summary spreadsheet

Value used Basis of estimate values

Twin bore tunnel 800 /cy$   Source: SR‐710 estimate

Cross passages 12,094 /cy$             

Large bore tunnel 670 /cy$  

SEM tunnel 760 /cy$  

Cut and cover 670 /cy$  

Cut and cover station 1,200 /cy$               

Large cut and cover station 1,000 /cy$               

Retained cut 562 /cy$  

Station/C&C

LRT stations: based on SR710 estimate

Number Length Width Height Depth Volume

Station 1 ‐ Excavation, Support 400 60 55 70 1,320,000

Station 2/Crossover ‐ Excavation, Su 800 60 45 80 2,160,000

Station 3 ‐ Excavation, Support 400 65 60 80 1,560,000

Station 4/Crossover ‐ Excavation, Su 1300 60 40 75 3,120,000

Additional factor for ground treatment and additional SoE

P

Stonehenge C&C option 116,517,354  GBP 2002 tender price

$394,784,213 USD 2016

length 6,536  ft

width 88

height 30

volume 17,254,901.96       

rate 22.88  2011 $23.71 2014

DTX $427,000,000

less 25% contingency 341600000

cuy 539,335

rate 23  2011 $24.31 2014

P

Twin bored tunnel

OD Area length cost

twin bore tunnel only 20.5 330.0635782

Cross passages (each): 18 254.4690049 20 1,882,769$               5,089

Based on blue plains

Contract award price 340,000,000 

DS Shaft  70,100,000             

depth 193 

dia 148 

area 17,203 

San Francisco Planning Department
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RAB Cost Estimates

$21 2011 $21.88 2014

Tunnel 139,500,000 

length 25,200 

dia 26 

area 531 

$10 2011 $10.81 2014

Cut and cover tunnel

use station rates: crossover box quantities similar to station. Finishes higher but more excavatin and placement pcy of structure.

San Francisco Planning Department
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RAB Cost Estimates

Large bored tunnel

Based on SR710 estimate

Cost

OD Area length Tunnel Int. struct.

N.Portal Southbound Tunnel Excav a 62.5 3067.961576 11,170 359,837,283$           $83,248,713

S.Portal Southbound Tunnel 62.5 3067.961576 11,170 310,972,669$           87,642,613$           

Assuming economies of scale, use the higher value:

From construction estiamte the markup was:

Direct costs 1,945,415,676$      

Indirect costs 626,421,313$           32%

Assign indirect to cost rate:

Based on Alaskan way contract award

contract price 2011 1,100,000,000        systems 25%

less systems 825,000,000 

back calculate cost of Cut and cover  length 4,000 

width 60 

average height 45 

volume 10,800,000 

rate $27.76 2011 price

cost $299,846,473

Cost of Tunnel $525,153,526.96

length 9000

diameter 57

area 2,552 

rate $23 2011 $23.70 2014

DTX 287,000,000 

less 25% contingency 229,600,000 

volume 318,963 

rate $27 2011 $27.63 2014

San Francisco Planning Department
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RAB Cost Estimates

Estimate year: 2014

Inflation allowance to 2016: 0.9%

Addition for Northern California: 20%

Multiplier 121.1%

Cost Base inflated

$28,876,000 21.88$             

$51,361,000 23.78$             

$33,152,000 21.25$             

$65,047,000 20.85$             

Average 21.94$              26.56$               

30% 28.52$              34.53$               

Price per cubic yard: 770.04$            932.36$            

$28.71 cu ft

$775 cu yd

$24.58 cu ft

$664 cu yd

790.40$             average

Price per cubic yard: 770.04$            664.00$             Station/C&C & Cut and cover tunnel

cost/ft Base inflated

7,142$   21.64$              26.20$                cu ft

21.64$             

584.23$            707.38$             cu yd

369.94$            447.92$             cu ft

9,988.40$         12,093.96$        cu yd

BAFB Shaft  15,656,000     

depth 150 

dia 67 

area 3,526             

cost /cuft

cost /cuft

San Francisco Planning Department
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RAB Cost Estimates

$26.50 cu ft $30 2011 $30.68

$715 cu yd

$13.09 cu ft

$353 cu yd considered too low based on CSO tunnel with no internal structu

530 average

San Francisco Planning Department
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RAB Cost Estimates

cost/ft Base inflated 800000000 9000 28.97327 782.2784

39,668$                  12.93$              15.66$                35.08084 947.1827

35,686.24$             11.63$              14.08$                22% cost of internal structure

### cost of backfill @ $10/cy

15.66$                5% backfill

7% slab + wall + Walkway

10% reduction for backfill only

20.70$                cu ft

$559 cu yd

Portal

Length 300

Width 485

Height 15

Depth 15

Volume 2.E+06

Cost 3.E+07 30%

cost /cuft Base 13.23$     17.20$    

inflated 16.02$     20.83$    

Additional sums

Original construction sum

$28.70 cu ft Tunnel systems

$775 cu yd Mobilization

$667 TBM 613 average

$27.93 cu ft

$754 SEM

cost /cuft

Additio

treatm

San Francisco Planning Department
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RAB Cost Estimates
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RAB Cost Estimates

2014 $37.15 cu ft

$1,003 cu yd

ure

San Francisco Planning Department
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RAB Cost Estimates

Price per cubic yard:

8.10$         

464.40$     #REF!

25%

7%

onal factor for ground 

ent and additional SoE

$677,443,000

$167,700,000

$47,856,000

San Francisco Planning Department
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RAB Cost Estimates

Escalation Rate =  3% Year of operation:

2024

From Table Left

2007 2016 2022 2022 is approximate mid point of cost expenditure

Cost Cost Cost YOE

Construction $1,110,000,000 $1,326,552,751 $2,066,725,963

Professional Services 21.8% $242,000,000 $289,212,401.61 $316,030,200

Const. Contingency 20.5% $228,000,000 $272,481,105.65 $270,000,000.00

ROW $46,000,000 $60,019,566 $65,585,001

Program Costs 10.8% $176,000,000 $210,882,401.71 $210,882,401.71

Total $1,802,000,000 $2,159,148,227 $2,929,223,565

MTC Cost Review (TC vs. DTX)
Item

TC DTX TOTAL

TJPA Base Esimate (YOE) $683 $2,322 $3,005

Escalation (using 5%, instead of 3%) $43 $390 $433 Year of operation: 2024

Fee Adjust (using 10%, instead of 5%) $23 $77 $100 Add missing/added scope items:

Contingency (using 27%, instead of 25%) $21 $72 $93 –Townsend Street traffic decking

Missing Items $0 $58 $58 –Turnback/MOW tracks

Total Adjustments $87 $597 $684 –Temporary utility relocation

Add BART/MUNI Connector $120‐$310 $0 $120‐$310

Total Adjusted Estimate (YOE) 

Year of Operation: 2024

$890‐$1,080 $2,919 $3,809‐$3,999

FROM TJPA June 2016 Board meeting

FUNDING STRATEGY

Computed

Cost ($millions)

Item Description
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RAB Cost Estimates

Quantities for costing

Dowtown Extension (DTX)

Description:

Component Measur
Cut and cover 

Tansbay throat
SEM tunnel

Cut and cover 

tunnel

Cut and cover 

station
Retained cut

Vent/escape 

strcutures
At grade

At grade 

station

At grade/ 

existing 

tunnel

Total

Start Stationing 10+00 16+50 48+00 62+50 69+50 87+00 144+00 151+00

End Stationing 16+50 48+00 62+50 69+50 87+00 144+00 151+00 165+00 77+00

Depth to base/invert (average) 60' 100' 50' 50' 25' 50'

Width (average) 100' 60' 55' 70' 45' 55'

Height 30' 50' 30' 45' 25' 50'

Height of internal structures (average over width) 1' 1' 1' 4' 1' 6'

Wall thickness 4' 2' 4' 4' 4' 4'

Roof/base thickness 12' 2' 6' 6' 6' 6'

Length 650 ft 3150 ft 1450 ft 700 ft 1750 ft 50 ft 5700 ft 700 ft 1400 ft 15550 ft

Perimeter 294' 185' 192' 258' 71' 210'

Heavy civils

Area of concrete ft² 2832 358 996 1296 518 778 6,778

Excavated area ft² 7776 2734 3528 4368 1643 3528 23,577

Area of concrete internal structures ft² 100 60 55 280 45 330 870

Area of envelope ft² 5832 2734 2646 4446 1961 3906

2

Volume of lining yd³ 68,178 41,783 53,489 33,600 33,574 2,881 0 0 0 233,505

Volume of excavation yd³ 187,200 318,963 189,467 113,244 106,491 13,067 0 0 0 928,432

Volume of concrete internal strucutres yd³ 2,407 7,000 2,954 7,259 2,917 1,222 0 0 0 23,759

Volume of envelope yd³ 140,400 318,963 142,100 115,267 127,102 14,467 0 0 0 858,298

Rate for construction (on envelope) pcy 670.00$                760.00$                 670.00$                1,200.00$           562.29$             670.00$            

Cost 94,068,000$       242,412,096$      95,207,000$        138,320,000$     71,468,421$     9,692,667$       651,168,184$       

Systems 25% 23,286,393$       60,008,751$        23,568,350$        34,240,909$       17,691,901$     2,399,405$       161,195,709$       

Mobilization 7% 6,645,162$          17,124,501$        6,725,623$          9,771,216$         5,048,680$       684,710$           45,999,892$         

Total cost 123,999,554$     319,545,348$      125,500,973$      182,332,125$     94,209,001$     12,776,782$     ‐$            ‐$            ‐$               858,363,784$       
Rate per ft 190,769                101,443                 86,552  260,474                53,834                ‐               ‐               ‐                  111,476 

DTX estimate at 2016 (includeds 25% contingency) 300,149,572$     

116%

Other items

Invert lowering in exisitng tunnel  at south end (50% chance)

Notes

$446,563,997

102%
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RAB Cost Estimates

Quantities for costing

Alignment 1 south tunnel option

Description:

Component Measure
Cut and cover 

Tansbay throat
SEM tunnel

Cut and cover 

tunnel

Cut and cover 

station

Cut and cover 

tunnel

Vent/escape 

strcutures

Twin bore TBM 

tunnel
Cross passages

Cut and cover 

station

Twin bore TBM 

tunnel
Cross passages Total

Start Stationing 10+00 16+50 48+00 62+50 72+50 84+00 84+00 144+00 151+00 151+00

End Stationing 16+50 48+00 62+50 72+50 84+00 144+00 144+00 151+00 165+00 165+00 155+00

Depth to base/invert (average) 60' N/A 60' 50' 70' 50' N/A N/A 70' N/A N/A

Width (average) 100' 60' 60' 130' 50' 55' 20' 15' 65' 20' 15'

Height 30' 50' 30' 40' 30' 50' 20' 15' 70' 20' 15'

Height of internal structures (average over width) 1' 1' 1' 4' 1' 6' 2' 2' 1' 2' 2'

Wall /lining thickness 4' 2' 4' 4' 4' 4' 1' 1' 4' 1' 1'

Roof/base thickness 12' N/A 6' 6' 6' 6' N/A N/A 6' N/A N/A

Spacing N/A N/A N/A N/A 40' 700' N/A 40' 700'

Number 1' 1 1 1 1 2 2 8 1 2 2

Length 650 ft 3150 ft 1450 ft 1000 ft 1150 ft 50 ft 12000 ft 160 ft 700 ft 2800 ft 40 ft 22300 ft

Perimeter 294' 185' 202' 368' 182' 210' 138' 53' 292' 138' 53'

Heavy civils

Area of concrete ft² 2832 358 1056 1976 936 778 132 402 1436 132 101

Excavated area ft² 7776 2734 4488 7728 4408 3528 760 1816 5548 760 454

Area of concrete internal structures ft² 100 60 60 520 50 330 80 60 65 80 60

Area of envelope ft² 5832 2734 2856 7176 2436 3906 380 227 5986 380 227

Volume of lining yd³ 68,178 41,783 56,711 73,185 39,867 2,881 58,643 2,383 37,230 13,683 149 326,516

Volume of excavation yd³ 187,200 318,963 241,022 286,222 187,748 13,067 337,896 10,761 143,837 78,842 673 1,619,031

Volume of concrete internal strucutres yd³ 2,407 7,000 3,222 19,259 2,130 1,222 35,556 356 1,685 8,296 89 78,815

Volume of envelope yd³ 140,400 318,963 153,378 265,778 103,756 14,467 168,948 1,345 155,193 39,421 336 1,221,584

Rate for construction (on envelope) pcy 670.00$                    760.00$                    670.00$               1,200.00$             670.00$               670.00$               800.00$               12,093.96$         1,200.00$             800.00$              12,093.96$         

Cost 94,068,000$            242,412,096$         102,763,111$     318,933,333$      69,516,222$       9,692,667$         135,158,297$     16,267,182$      186,231,111$      31,536,936$      4,066,795$          1,116,577,751$      

Systems 25% 23,286,393$            60,008,751$            25,438,854$       78,951,469$        17,208,637$       2,399,405$         33,458,234$       4,026,917$         46,101,233$        7,806,921$        1,006,729$          276,407,150$         

Mobilization 7% 6,645,162$              17,124,501$            7,259,403$         22,530,122$        4,910,772$         684,710$            9,547,867$         1,149,148$         13,155,758$        2,227,836$        287,287$              78,877,403$            

Total cost 123,999,554$          319,545,348$         135,461,368$     420,414,925$      91,635,631$       12,776,782$       178,164,398$     21,443,246$      245,488,102$      41,571,693$      5,360,812$          1,471,862,305$      
Rate per ft 190,769                    101,443                    93,422                 420,415                79,683                 14,847                 134,020               350,697                14,847                134,020                94,959                       

Other items

Notes
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RAB Cost Estimates

Quantities for costing

Alignment 2 conventional box station

Description: SEM from existing downtown box to Station box in mission bay, twin bore TBM tunnels to south

Component Measure
Cut and cover 

Tansbay throat

Large bored 

tunnel
Station shaft

Large bored 

tunnel
Station shaft

Large bored 

tunnel

Vent/escape 

strcutures

Cut and cover 

tunnel

Retained cut 

station

Existing 

tunnel
Total

Start Stationing 0+00 6+50 61+00 62+00 69+00 70+00 116+00 118+00 128+00

End Stationing 6+50 61+00 62+00 69+00 70+00 116+00 118+00 128+00 141+00 141+00

Depth to base/invert (average) 60' N/A 130' N/A 130' N/A 50' 30' 30' N/A

Width (average) 100' 60' 76' 60' 76' 60' 55' 65' 65'

Height 30' 60' 130' 60' 130' 60' 50' 30' 30'

Height of internal structures (average over width) 1' 8' 4' 8' 4' 4' 6' 1' 2'

Wall /lining thickness 4' 2' 4' 2' 4' 2' 4' 4' 3'

Roof/base thickness 12' N/A 6' N/A 6' N/A 6' 6' 4' N/A

Spacing N/A N/A 40' N/A 40' N/A N/A 700'

Number 1' 1 1 2 1 2 4 1 1

Length 650 ft 5450 ft 100 ft 700 ft 100 ft 4600 ft 50 ft 200 ft 1000 ft 1300 ft 13500 ft

Perimeter 294' 201' 440' 402' 440' 402' 210' 212' 135'

Heavy civils

Area of concrete ft² 2832 390 2048 779 2048 779 778 1116 464

Excavated area ft² 7776 3217 11424 6434 11424 6434 3528 2628 272

Area of concrete internal structures ft² 100 480 304 960 304 480 330 65 130

Area of envelope ft² 5832 3217 11928 3217 11928 3217 3906 3066 2698

Volume of lining yd³ 68,178 78,633 7,585 20,199 7,585 132,738 5,763 8,267 17,185 0 346,133

Volume of excavation yd³ 187,200 649,356 42,311 166,807 42,311 1,096,160 26,133 19,467 10,074 0 2,239,819

Volume of concrete internal strucutres yd³ 2,407 96,889 1,126 24,889 1,126 81,778 2,444 481 4,815 0 215,956

Volume of envelope yd³ 140,400 649,356 44,178 83,403 44,178 548,080 28,933 22,711 99,926 0 1,661,165

Rate for construction (on envelope) pcy 670.00$                670.00$                1,200.00$           670.00$             1,200.00$           604.14$               670.00$             670.00$                562.29$             664.00$   

Cost 94,068,000$        435,068,229$      53,013,333$       55,880,323$     53,013,333$       331,114,397$     19,385,333$     15,216,444$        56,187,601$     ‐$           1,112,946,994$     

Systems 25% 23,286,393$        107,700,489$      13,123,371$       13,833,090$     13,123,371$       81,966,873$       4,798,810$       3,766,808$          13,909,157$     ‐$           275,508,362$        

Mobilization 7% 6,645,162$          30,734,136$        3,744,973$         3,947,504$       3,744,973$         23,390,618$       1,369,421$       1,074,922$          3,969,210$       ‐$           78,620,919$          

Total cost 123,999,554$      573,502,854$      69,881,678$       73,660,917$     69,881,678$       436,471,888$     25,553,564$     20,058,174$        74,065,968$     ‐$           1,467,076,275$    
Rate per ft 190,769                105,230                698,817               105,230             698,817               94,885                 100,291                74,066               ‐             104,048                   

Other items

Bridge pier modifications to 3rd Street brdge

Rail diversion for box construction

Reduced surface footprint not accunted for.

Notes

Provides wider platform. Like for like with base scheme would be narrower
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Option Type
Size and 

length
Type

Size and 

length
Location Type

Size and 

length
Type

Size and 

length
Location Type

Size and 

length
Type

Size and 

length

DTX SEM
Cut and 

cover

4th and 

Townsend

Shallow box 

with two 

platforms

Retained 

cut and at 

grade, then 

using 

existing 

tunnel

22nd to 23rd 

street, under 

I280

At grade

Retained 

cut and at 

grade, then 

using 

existing 

tunnel

Pennsylvania 

Avenue
SEM SEM

4th and 

Townsend

Shallow box 

with two 

platforms

Twin bore 

TBM tunnel

4th and 

Townsend

Shallow box 

with two 

platforms

Twin bore 

TBM tunnel

SEM SEM 3rd street

Deep box 

with two 

platforms

Twin bore 

TBM tunnel

between 22nd 

and 23rd, east 

of I210

Retained 

cut

Use existing 

tunnel

Mission Bay
Large bore 

TBM

Large bore 

TBM
3rd street

Deep shafts 

with two 

platforms

Large bore 

TBM

Retained 

cut

Use existing 

tunnel

South station to portal2nd street 2nd street to station Northern Station Station to station South Station
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Summary

SEM tunnel Cut and cover Station 1 Station 2 TBM Retained cut Total Miles Cost per mile

DTX (Baseline) 319,545,348$      125,500,973$      182,332,125$      ‐$                       94,209,001$        858,363,784$          1.34 642,859,685$       

Pennsylvania Ave 319,545,348$      227,096,999$      420,414,925$      245,488,102$      246,540,149$         1,471,862,305$       2.81 523,328,819$       

Mission Bay (large bore) 20,058,174$        139,763,356$      74,065,968$        1,131,221,225$      1,514,661,842$       2.30 658,223,418$       

Installed Excavated

DTX (Baseline) 858,298 928,432

Pennsylvania Ave 1,221,584 1,619,031

Mission Bay (large bore) 1,661,165 2,239,819

Comments

SEM tunnel rates assumed to be same as large bored tunnel in terms of cost per cubic yard of installed infrastructure.

Rail yards not included

Land aqcuisition not included

Utility and LRT diversions not included

Alignment 2 options are based on 2 x double length platforms, alignment 1 (extended) on 4 x single

Large bore station option includes the same prorata systems proportion. Actual systems costs may vary.

Large bore station provides the facility for a bypass track not included in other schemes.

Escape/ventilation structures not included.

Constrcution contingency management and reserve not included.

Total volumes (cy)
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