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FY16 Operating Budget 


Uses include non-cash OPEB unfunded liability of 
$2.5M 
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SOURCES FY15 FY16
($millions) Adopted Preliminary  $ %


Passenger Revenue 440.8$          481.7$          40.9$ 9%
Other Operating Revenue 20.2              26.4              6.2     31%
Parking Revenue 26.2              30.7              4.5     17%


REVENUE TOTAL 487.2           538.7           51.6   11%


Sales Tax 228.7            244.6            15.9   7%
Property Tax 33.7              34.7              1.0     3%
State Transit Assistance 21.9              18.8              (3.0)    -14%
Other Assistance & Allocations 3.7                9.4                5.7     154%


TAX & FINANCIAL ASSISTANCE TOTAL 288.0           307.6           19.6   7%


SUB-TOTAL OPERATING SOURCES 775.2           846.3           71.2   9%
5307 Funds (Rail Car Fund Swap from MTC) 77.0              52.7              (24.3)  
CAPITAL SOURCES TOTAL 711.5           664.7           (46.8) -7%


SOURCES TOTAL 1,563.7$      1,563.7$      0.0$   0%


Change


FY16 Sources of Funds 
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 USES FY15 FY16
($millions) Adopted Preliminary $ %


Net Labor & Benefits  $         420.5 470.0$          49.5$ 12%
OPEB Unfunded Liability* 2.4                2.5                0.1     3%
Non Labor 176.2            183.6            7.4     4%


OPERATING EXPENSE TOTAL 599.1    656.1           57.0   10%


Debt Service 56.0              50.3              (5.7)    -10%
Capital Allocations 119.8            140.9            21.1   18%
Other Allocations 2.7                1.6                (1.1)    -40%


ALLOCATIONS TOTAL 178.4           192.8           14.3   8%


OPERATING USES TOTAL 777.5           848.8           71.3   9%
5307 Funds (Rail Car Fund Swap from MTC) 77.0              52.7              (24.3)  -32%
CAPITAL USES TOTAL 711.5           664.7           (46.8) -7%


TOTAL OPERATING & CAPITAL USES 1,566.1$      1,566.2$      0.2$   0%


*OPEB: Other Post Employment Benefits (non-retiree medical) such as l ife insurance


Change


FY16 Uses of Funds 







FY16 Capital Sources 
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Actual funding subject to changes to project schedule, scope, cash flow, and other opportunities or challenges. 


16% 


14% 


8% 


5% 


10% 


20% 


5% 


23% 


Capital Sources - FY16 Budget 
Federal formula and reinvestment
funds ($105M - $120M)


Regional funds (federal) – rail car 
replacement ($95M) 


State, including Prop 1A and 1B
($50M)


County sales taxes, bridge toll
revenues ($30M)


Other categorical/restricted funds
($65M)


External funds ($135M)


GO Bond program – Earthquake 
Safety ($35M) 


BART Allocations from operating
budget ($135M - $150M)







 
 


FY16 Capital Uses 
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55%


6%


26%


7%
5%


Capital Uses - FY16 Budget


System Reinvestment


Service & Capacity


System Expansion


Safety & Security


Earthquake Safety


Reinvestment - focus of Capital Budget 
• New Rail Car Program - delivery of 10-car test 


train will begin towards the end of calendar 
year 2015 


• Increased funding for most critical mainline-
related assets – traction power, rail, switching 
equipment, and track 


• Station Modernization and Renovation – 
designing improvements at select stations 


 


 







FY16 Proposed Service Improvements 
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Improvement Additional Cars or Trips Target Date


Yellow: Pittsburg/Bay Point - SFO


All peak trains - 10 cars long + 9 Cars Sep 15


All peak rush trains  - 9 cars long - 1 Cars Sep 15


Additional rush period trips Trips: 4 in AM/6 in PM Sep 15


Delay AM “breaks” 1 train -- Sep 15 or sooner


Green:  Fremont (Warm Springs) - Daly City


Add 1 train for Warm Springs 9 Cars Dec 15


Longer peak trains 5 Cars Jul 15 – Dec 15


Delay AM “breaks” 1 train -- Sep 15 or sooner







FY16 Proposed Service Improvements 
(cont.) 
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Improvement Additional Cars or Trips Target Date


Blue:  Dublin/Pleasanton - Daly City


All peak trains - 9 cars long 6 Cars Jul 15 – Sep 15


Delay AM “breaks” 1 train -- Sep 15 or sooner


Red:  Richmond - Millbrae


Longer peak trains 2 Cars Dec 15
Extend PM service 1 hour - last train leaves 
Millbrae at 9 PM


6 Trips Sep 15


Orange:  Richmond - Fremont


All off-peak trains - minimum 4 cars long 4 Cars Jul 15 – Sep 15







FY16 Budget Improvements 
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• More cars and train trips to address passenger crowding 
– Investing in shops to put more cars in service 


• Cleaner stations and cars 
– 34 new staff for station and car cleaning 


• Programs and staff to improve on-time performance 
– More train control and vehicle techs out on the trains 


• Service to Warm Springs/South Fremont station 
– Starting December 2015  


 
 
 
 







• FY16 Budget Initiatives generally directed at Service and 
Capacity Improvements, System Reinvestment, and areas to 
improve Customer Satisfaction 


FY16 Budget Initiatives 
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Category Pos. Operating Capital Total
Compliance 8.0         $1.1 0 $1.1
Customer Access/Stations -             $0.1 $2.6 $2.7
Service/Capacity* 105.0    $14.0 $3.8 $17.8


Warm Springs Extension 91.0      $11.8 $0.4 $12.2
Additional Capacity 14.0      $2.2 $3.4 $5.6


Sustainability/Customer Satisfaction 26.0       $3.7 $2.7 $6.4
System Reinvestment 29.0       $7.1 $0.4 $7.5


TOTAL 168.0    $26.0 $9.5 $35.4
* Includes Warm Springs Extension


($mill ions)
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Next Steps 


March 31 Preliminary Budget Memo released  


April 23 Preliminary Budget Overview    


May 14 Sources, Uses, and Service Plan 


May 28 Public Hearing 


June 11 Adopt FY16 Annual Budget 
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 San Francisco Bay Area Rapid 
Transit District 


 
Title VI Process for Major Service 


and Fare Changes 
 
 


Board of Directors 
 
 


May 28, 2015 
 


  







Title VI Requirements 


Triennial Program Update 


• General requirements and guidelines: 
• Public Participation Plan 
• Language Assistance Plan 


• Major Service Change Policy (adopted July 2013) 


• Disparate Impact and Disproportionate 
Burden (DI/DB) Policy (adopted July 2013) 


• System-wide service standards and 
policies: 
• Vehicle load 
• Vehicle headway 
• On-time performance 
• Service availability 
• Distribution of transit amenities 
• Vehicle assignment 


 


Title VI Analysis for Major 
Service and Fare Changes 


 • Determine if there is a disparate impact 
on minority populations or a 
disproportionate burden on low-income 
populations 
• Identify affected populations or riders 


• Service and/or fare analysis 


• Apply DI/DB Policy 


• Public participation 


• Mitigate disproportionate impacts 
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Title VI Process - Current 
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 Transportation 
Decision Form Project Scope Title VI Report Board 


Approval 


Fare Changes: 
• CPI Fare Increase (2014) 
• Youth Fare Discount (upcoming 


2015) 


Major Service Changes: 
• Late Night Bus Service (2011) 
• Oakland Airport Connector (2014) 
• Warm Springs (2015) 


Examples of Major Service and Fare Changes: 







Transportation 
Decision Form Project Scope 


Title VI Report Board 
Approval 


• Project staff will notify the Board of upcoming changes prior 
to Title VI process 
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Title VI Process – Moving Forward 


Board 
Notification 
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The Hayward Fault Zone 


Berkeley Hills Tunnel Fault Crossing 


2 2 


West Trace 


Main Trace 


East Trace 


Rockridge Orinda 







The Proposed Retrofit 


Cost:  $55 million to $1.3 billion 


The tunnel is enlarged through 
the fault zone, using segmented 


rings (the “slinky” concept). 


When the fault displaces, the 
rings move with it, maintaining 
tunnel integrity.  The enlarged 
tunnel leaves sufficient cross 


section for a train to pass. 


The length of the “transition 
zone” on either side of the fault 


trace will determine how fast the 
train can be moving through the 
fault zone area – the longer the 


transition, the faster the train 
can go. 


3 3 
NOTE:  This retrofit technique has never been attempted in 
an active train tunnel within a seismic zone. 







Dead Track Vs. Live Track 


• A key parameter in the Benefit- Cost Ratios 
• Dead Track = closing one track at a time (24/7/365) to perform 


required retrofits.  During this time, train capacity and ridership 
would be significantly affected.  


– Peak period, peak direction:  Reduction in trains from 11/hour to 4/hour. 
– Peak period, reverse direction:  Reduction from 8/hour to 2/hour.  


• Live Track = doing all work during nights and weekends; tunnel 
reopens each weekday.  This minimizes impact to riders during 
construction, but increases construction cost and schedule by as 
much as four times.   
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Summary Table 


5 5 


OPTION CONSTRUCTION COSTS & IMPACTS LOSSES BCR LIFE 
SAFETY 


EXAMPLE SCENARIO 
REPAIR (APPR. M7 EQ) 


PROS CONS “Intangible” 
Concerns 


(Low/Medium/ 
High) 


Constr
Type 


Direct 
Cost 


(Escalated 
/NPV) 


Indirect 
Cost 


(NPV) 


Impacts Duration  BHT 
Creep 
Repair  
(NPV) 


EQ  
Probable 


Losses 
(NPV) 


30-yr 
BHT 


Safety 
Risk* 


Repair Cost 
($2013) 


Restoration 
Time 


(Partial, 
Full)  


BASELINE: 
Do Nothing  


 


- - - - -  $66M  $443M  N/A 2% $164M  
 


7, 25 mo.  
 


No immediate funding 
needed, except imminent 
minor BHT creep repairs 
and recommended early 
warning system 
improvements. 


Future major creep 
repairs will be required 
on BHT. 
 


L 


Single bore, 
minimal retrofit of 


main fault trace. 
(100 ft length) 


 


Dead 
Track 
(Alt. 
19) 


$71M 
/$58M 


$59M A tunnel 
closed for  


9 mo. 


15 mo. $33M  $372M  
 


0.89 1.6% $150M  
 


6, 23 mo.  Targets highest risk area 
of BHT with least amount 
of funds.  Retrofit could 
be extended with more 
funds/time. 


Only addresses one 
tunnel.  
Only addresses main 
fault trace. 
Still need future creep 
repair of other tunnel. 
 


L 


Live 
Track 
(Alt. 
22) 


$147M 
/$113M 


$0 Night & 
weekend 


single 
tracking 


48 mo. $377M  
 


0.87 M 


Two bore, minimal 
retrofit of main 


fault trace. 
(2x 100 ft length)  


 


Dead 
Track 
(Alt. 
25) 


$111M 
/$89M 


$121M A tunnel 
closed for 


18 mo. 


24 mo. $0 $363M  
 


0.70 1.3% $144M  
 


6, 22 mo.  
 


Targets highest risk area 
of BHT with least amount 
of funds.  Retrofit could 
be extended with more 
funds/time. 
Addresses both tunnels. 


Only addresses main 
fault trace. 
 


M 


Live 
Track 
(Alt. 
27) 


$252M 
/$188M 


$0 Night & 
weekend 


single 
tracking 


75 mo. $368M  
 


0.75 M 


Two bore, 6 mph 
retrofit 


(2x 750 ft length) 
 


Dead 
Track 
(Alt. 
10) 


$248M 
/$191M 


$264M A tunnel 
closed for 


40 mo. 


46 mo. $0 $158M  
 


0.77 0.7% $77M  
 


2, 12 mo.  
 


Provides partial BHT 
service soon after LDBE. 
Addresses both main and 
east traces and both 
tunnels. 
More reduction in life 
safety risk than the 
minimal retrofits. 


High cost, especially if 
done live track. 


M 


Live 
Track 
(Alt. 
11) 


$694M 
/$457M 


$0 Night & 
weekend 


single 
tracking 


175 mo. $203M  
 


0.67 H 


Two bore, 80 mph 
retrofit 


(2x 900 ft length) 
 


Dead 
Track 
(Alt. 
13) 


$284M 
/$218M 


$315M A tunnel 
closed for 


48 mo. 


51 mo. $0 $129M  
 


0.71 0.5% $2M  
 


0.5, 1 mo.  Provides full BHT service 
soon after LDBE. 
Addresses both main and 
east traces and both 
tunnels. 
More reduction in life 
safety risk. 


High cost, especially if 
done live track. 


M 


Live 
Track 
(Alt. 
16) 


$829M 
/$528M 


$0 Night & 
weekend 


single 
tracking 


199 mo. $184M  
 


0.61 H 


Single New Tunnel Live 
+Dead 
Track 
(Alt. 


29+5) 


$763M 
/$559M 


+ 
$155M =  
$918M 


$0 Single 
tracking 


for tie-ins 
only 


118 mo. $0  
 


 0.5% $2M 0.5, 1 mo.  
 


Provides full BHT service 
soon after LDBE. 
Minimal rider impact. 
Shorter duration than Alt. 
16. 


Highest cost. 
No additional EQ 
protection until new 
tunnel completed. 
Not fully studied. 


L 


 * Major Crash Risk in the next 30 years (based on earthquake probabilities and some assumptions). 







Summary Table 
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OPTION CONSTRUCTION COSTS & IMPACTS LOSSES BCR LIFE 
SAFETY 


EXAMPLE SCENARIO 
LDBE REPAIR 


PROS CONS “Intangible” 
Concerns 


(Low/Medium/ 
High) 


Constr
Type 


Direct 
Cost 


(Escalated 
/NPV) 


Indirect 
Cost 


(NPV) 


Impacts Duration  BHT 
Creep 
Repair  
(NPV) 


EQ  
Probable 


Losses 
(NPV) 


30-yr 
BHT 
Crash 
Risk* 


Repair Cost 
($2013) 


Restoration 
Time 


(Partial, 
Full)  


BASELINE: 
Do Nothing  


 


- - - - -  $66M  $443M  N/A 2% $164M  
 


7, 25 mo.  
 


No immediate funding 
needed, except imminent 
minor BHT creep repairs 
and recommended early 
warning system 
improvements. 


Future major creep 
repairs will be required 
on BHT. 
 


L 


Single bore, 
minimal retrofit of 


main fault trace. 
(100 ft length) 


 


Dead 
Track 
(Alt. 
19) 


$71M 
/$58M 


$59M A tunnel 
closed for  


9 mo. 


15 mo. $33M  $372M  
 


0.89 1.6% $150M  
 


6, 23 mo.  Targets highest risk area 
of BHT with least amount 
of funds.  Retrofit could 
be extended with more 
funds/time. 


Only addresses one 
tunnel.  
Only addresses main 
fault trace. 
Still need future creep 
repair of other tunnel. 
 


L 


Live 
Track 
(Alt. 
22) 


$147M 
/$113M 


$0 Night & 
weekend 


single 
tracking 


48 mo. $377M  
 


0.87 M 


Two bore, minimal 
retrofit of main 


fault trace. 
(2x 100 ft length)  


 


Dead 
Track 
(Alt. 
25) 


$111M 
/$89M 


$121M A tunnel 
closed for 


18 mo. 


24 mo. $0 $363M  
 


0.70 1.3% $144M  
 


6, 22 mo.  
 


Targets highest risk area 
of BHT with least amount 
of funds.  Retrofit could 
be extended with more 
funds/time. 
Addresses both tunnels. 


Only addresses main 
fault trace. 
 


M 


Live 
Track 
(Alt. 
27) 


$252M 
/$188M 


$0 Night & 
weekend 


single 
tracking 


75 mo. $368M  
 


0.75 M 


Two bore, 6 mph 
retrofit 


(2x 750 ft length) 
 


Dead 
Track 
(Alt. 
10) 


$248M 
/$191M 


$264M A tunnel 
closed for 


40 mo. 


46 mo. $0 $158M  
 


0.77 0.7% $77M  
 


2, 12 mo.  
 


Provides partial BHT 
service soon after LDBE. 
Addresses both main and 
east traces and both 
tunnels. 
More reduction in life 
safety risk than the 
minimal retrofits. 


High cost, especially if 
done live track. 


M 


Live 
Track 
(Alt. 
11) 


$694M 
/$457M 


$0 Night & 
weekend 


single 
tracking 


175 mo. $203M  
 


0.67 H 


Two bore, 80 mph 
retrofit 


(2x 900 ft length) 
 


Dead 
Track 
(Alt. 
13) 


$284M 
/$218M 


$315M A tunnel 
closed for 


48 mo. 


51 mo. $0 $129M  
 


0.71 0.5% $2M  
 


0.5, 1 mo.  Provides full BHT service 
soon after LDBE. 
Addresses both main and 
east traces and both 
tunnels. 
More reduction in life 
safety risk. 


High cost, especially if 
done live track. 


M 


Live 
Track 
(Alt. 
16) 


$829M 
/$528M 


$0 Night & 
weekend 


single 
tracking 


199 mo. $184M  
 


0.61 H 


Single New Tunnel Live 
+Dead 
Track 
(Alt. 


29+5) 


$763M 
/$559M 


+ 
$155M =  
$918M 


$0 Single 
tracking 


for tie-ins 
only 


118 mo. $0  
 


 0.5% $2M 0.5, 1 mo.  
 


Provides full BHT service 
soon after LDBE. 
Minimal rider impact. 
Shorter duration than Alt. 
16. 


Highest cost. 
No additional EQ 
protection until new 
tunnel completed. 
Not fully studied. 


L 
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OPTION CONSTRUCTION COSTS & IMPACTS LOSSES BCR LIFE 
SAFETY 


EXAMPLE SCENARIO 
LDBE REPAIR 


PROS CONS “Intangible” 
Concerns 


(Low/Medium/ 
High) 


Constr
Type 


Direct 
Cost 


(Escalated 
/NPV) 


Indirect 
Cost 


(NPV) 


Impacts Duration  BHT 
Creep 
Repair  
(NPV) 


EQ  
Probable 


Losses 
(NPV) 


30-yr 
BHT 
Crash 
Risk* 


Repair Cost 
($2013) 


Restoration 
Time 


(Partial, 
Full)  


BASELINE: 
Do Nothing  


 


- - - - -  $66M  $443M  N/A 2% $164M  
 


7, 25 mo.  
 


No immediate funding 
needed, except imminent 
minor BHT creep repairs 
and recommended early 
warning system 
improvements. 


Future major creep 
repairs will be required 
on BHT. 
 


L 


Single bore, 
minimal retrofit of 


main fault trace. 
(100 ft length) 


 


Dead 
Track 
(Alt. 
19) 


$71M 
/$58M 


$59M A tunnel 
closed for  


9 mo. 


15 mo. $33M  $372M  
 


0.89 1.6% $150M  
 


6, 23 mo.  Targets highest risk area 
of BHT with least amount 
of funds.  Retrofit could 
be extended with more 
funds/time. 


Only addresses one 
tunnel.  
Only addresses main 
fault trace. 
Still need future creep 
repair of other tunnel. 
 


L 


Live 
Track 
(Alt. 
22) 


$147M 
/$113M 


$0 Night & 
weekend 


single 
tracking 


48 mo. $377M  
 


0.87 M 


Two bore, minimal 
retrofit of main 


fault trace. 
(2x 100 ft length)  


 


Dead 
Track 
(Alt. 
25) 


$111M 
/$89M 


$121M A tunnel 
closed for 


18 mo. 


24 mo. $0 $363M  
 


0.70 1.3% $144M  
 


6, 22 mo.  
 


Targets highest risk area 
of BHT with least amount 
of funds.  Retrofit could 
be extended with more 
funds/time. 
Addresses both tunnels. 


Only addresses main 
fault trace. 
 


M 


Live 
Track 
(Alt. 
27) 


$252M 
/$188M 


$0 Night & 
weekend 


single 
tracking 


75 mo. $368M  
 


0.75 M 


Two bore, 6 mph 
retrofit 


(2x 750 ft length) 
 


Dead 
Track 
(Alt. 
10) 


$248M 
/$191M 


$264M A tunnel 
closed for 


40 mo. 


46 mo. $0 $158M  
 


0.77 0.7% $77M  
 


2, 12 mo.  
 


Provides partial BHT 
service soon after LDBE. 
Addresses both main and 
east traces and both 
tunnels. 
More reduction in life 
safety risk than the 
minimal retrofits. 


High cost, especially if 
done live track. 


M 


Live 
Track 
(Alt. 
11) 


$694M 
/$457M 


$0 Night & 
weekend 


single 
tracking 


175 mo. $203M  
 


0.67 H 


Two bore, 80 mph 
retrofit 


(2x 900 ft length) 
 


Dead 
Track 
(Alt. 
13) 


$284M 
/$218M 


$315M A tunnel 
closed for 


48 mo. 


51 mo. $0 $129M  
 


0.71 0.5% $2M  
 


0.5, 1 mo.  Provides full BHT service 
soon after LDBE. 
Addresses both main and 
east traces and both 
tunnels. 
More reduction in life 
safety risk. 


High cost, especially if 
done live track. 


M 


Live 
Track 
(Alt. 
16) 


$829M 
/$528M 


$0 Night & 
weekend 


single 
tracking 


199 mo. $184M  
 


0.61 H 


Single New Tunnel Live 
+Dead 
Track 
(Alt. 


29+5) 


$763M 
/$559M 


+ 
$155M =  
$918M 


$0 Single 
tracking 


for tie-ins 
only 


118 mo. $0  
 


 0.5% $2M 0.5, 1 mo.  
 


Provides full BHT service 
soon after LDBE. 
Minimal rider impact. 
Shorter duration than Alt. 
16. 


Highest cost. 
No additional EQ 
protection until new 
tunnel completed. 
Not fully studied. 


L 
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OPTION CONSTRUCTION COSTS & IMPACTS LOSSES BCR LIFE 
SAFETY 


EXAMPLE SCENARIO 
LDBE REPAIR 


PROS CONS “Intangible” 
Concerns 


(Low/Medium/ 
High) 


Constr
Type 


Direct 
Cost 


(Escalated 
/NPV) 


Indirect 
Cost 


(NPV) 


Impacts Duration  BHT 
Creep 
Repair  
(NPV) 


EQ  
Probable 


Losses 
(NPV) 


30-yr 
BHT 
Crash 
Risk* 


Repair Cost 
($2013) 


Restoration 
Time 


(Partial, 
Full)  


BASELINE: 
Do Nothing  


 


- - - - -  $66M  $443M  N/A 2% $164M  
 


7, 25 mo.  
 


No immediate funding 
needed, except imminent 
minor BHT creep repairs 
and recommended early 
warning system 
improvements. 


Future major creep 
repairs will be required 
on BHT. 
 


L 


Single bore, 
minimal retrofit of 


main fault trace. 
(100 ft length) 


 


Dead 
Track 
(Alt. 
19) 


$71M 
/$58M 


$59M A tunnel 
closed for  


9 mo. 


15 mo. $33M  $372M  
 


0.89 1.6% $150M  
 


6, 23 mo.  Targets highest risk area 
of BHT with least amount 
of funds.  Retrofit could 
be extended with more 
funds/time. 


Only addresses one 
tunnel.  
Only addresses main 
fault trace. 
Still need future creep 
repair of other tunnel. 
 


L 


Live 
Track 
(Alt. 
22) 


$147M 
/$113M 


$0 Night & 
weekend 


single 
tracking 


48 mo. $377M  
 


0.87 M 


Two bore, minimal 
retrofit of main 


fault trace. 
(2x 100 ft length)  


 


Dead 
Track 
(Alt. 
25) 


$111M 
/$89M 


$121M A tunnel 
closed for 


18 mo. 


24 mo. $0 $363M  
 


0.70 1.3% $144M  
 


6, 22 mo.  
 


Targets highest risk area 
of BHT with least amount 
of funds.  Retrofit could 
be extended with more 
funds/time. 
Addresses both tunnels. 


Only addresses main 
fault trace. 
 


M 


Live 
Track 
(Alt. 
27) 


$252M 
/$188M 


$0 Night & 
weekend 


single 
tracking 


75 mo. $368M  
 


0.75 M 


Two bore, 6 mph 
retrofit 


(2x 750 ft length) 
 


Dead 
Track 
(Alt. 
10) 


$248M 
/$191M 


$264M A tunnel 
closed for 


40 mo. 


46 mo. $0 $158M  
 


0.77 0.7% $77M  
 


2, 12 mo.  
 


Provides partial BHT 
service soon after LDBE. 
Addresses both main and 
east traces and both 
tunnels. 
More reduction in life 
safety risk than the 
minimal retrofits. 


High cost, especially if 
done live track. 


M 


Live 
Track 
(Alt. 
11) 


$694M 
/$457M 


$0 Night & 
weekend 


single 
tracking 


175 mo. $203M  
 


0.67 H 


Two bore, 80 mph 
retrofit 


(2x 900 ft length) 
 


Dead 
Track 
(Alt. 
13) 


$284M 
/$218M 


$315M A tunnel 
closed for 


48 mo. 


51 mo. $0 $129M  
 


0.71 0.5% $2M  
 


0.5, 1 mo.  Provides full BHT service 
soon after LDBE. 
Addresses both main and 
east traces and both 
tunnels. 
More reduction in life 
safety risk. 


High cost, especially if 
done live track. 


M 


Live 
Track 
(Alt. 
16) 


$829M 
/$528M 


$0 Night & 
weekend 


single 
tracking 


199 mo. $184M  
 


0.61 H 


Single New Tunnel Live 
+Dead 
Track 
(Alt. 


29+5) 


$763M 
/$559M 


+ 
$155M =  
$918M 


$0 Single 
tracking 


for tie-ins 
only 


118 mo. $0  
 


 0.5% $2M 0.5, 1 mo.  
 


Provides full BHT service 
soon after LDBE. 
Minimal rider impact. 
Shorter duration than Alt. 
16. 


Highest cost. 
No additional EQ 
protection until new 
tunnel completed. 
Not fully studied. 


L 


 







BCR Example Calculation 


Table 1.  BCRs for selected retrofit alternatives. 
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Example Alternative 19 – dollars in millions 
 
Benefits 
Baseline (Do Nothing) – Impact Costs, Alt. 19 = Benefit 
 $509        -  405      =  $104 
Costs 
Cost of retrofit Alt. 19 + Indirect costs of construction = Cost 
 
 $  58       +  59              = $117 
 
Benefit/Cost Ratio = $104/$117 = 0.89 







Summary Table 
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OPTION CONSTRUCTION COSTS & IMPACTS LOSSES BCR LIFE 
SAFETY 


EXAMPLE SCENARIO 
LDBE REPAIR 


PROS CONS “Intangible” 
Concerns 


(Low/Medium/ 
High) 


Constr
Type 


Direct 
Cost 


(Escalated 
/NPV) 


Indirect 
Cost 


(NPV) 


Impacts Duration  BHT 
Creep 
Repair  
(NPV) 


EQ  
Probable 


Losses 
(NPV) 


30-yr 
BHT 
Crash 
Risk* 


Repair Cost 
($2013) 


Restoration 
Time 


(Partial, 
Full)  


BASELINE: 
Do Nothing  


 


- - - - -  $66M  $443M  N/A 2% $164M  
 


7, 25 mo.  
 


No immediate funding 
needed, except imminent 
minor BHT creep repairs 
and recommended early 
warning system 
improvements. 


Future major creep 
repairs will be required 
on BHT. 
 


L 


Single bore, 
minimal retrofit of 


main fault trace. 
(100 ft length) 


 


Dead 
Track 
(Alt. 
19) 


$71M 
/$58M 


$59M A tunnel 
closed for  


9 mo. 


15 mo. $33M  $372M  
 


0.89 1.6% $150M  
 


6, 23 mo.  Targets highest risk area 
of BHT with least amount 
of funds.  Retrofit could 
be extended with more 
funds/time. 


Only addresses one 
tunnel.  
Only addresses main 
fault trace. 
Still need future creep 
repair of other tunnel. 
 


L 


Live 
Track 
(Alt. 
22) 


$147M 
/$113M 


$0 Night & 
weekend 


single 
tracking 


48 mo. $377M  
 


0.87 M 


Two bore, minimal 
retrofit of main 


fault trace. 
(2x 100 ft length)  


 


Dead 
Track 
(Alt. 
25) 


$111M 
/$89M 


$121M A tunnel 
closed for 


18 mo. 


24 mo. $0 $363M  
 


0.70 1.3% $144M  
 


6, 22 mo.  
 


Targets highest risk area 
of BHT with least amount 
of funds.  Retrofit could 
be extended with more 
funds/time. 
Addresses both tunnels. 


Only addresses main 
fault trace. 
 


M 


Live 
Track 
(Alt. 
27) 


$252M 
/$188M 


$0 Night & 
weekend 


single 
tracking 


75 mo. $368M  
 


0.75 M 


Two bore, 6 mph 
retrofit 


(2x 750 ft length) 
 


Dead 
Track 
(Alt. 
10) 


$248M 
/$191M 


$264M A tunnel 
closed for 


40 mo. 


46 mo. $0 $158M  
 


0.77 0.7% $77M  
 


2, 12 mo.  
 


Provides partial BHT 
service soon after LDBE. 
Addresses both main and 
east traces and both 
tunnels. 
More reduction in life 
safety risk than the 
minimal retrofits. 


High cost, especially if 
done live track. 


M 


Live 
Track 
(Alt. 
11) 


$694M 
/$457M 


$0 Night & 
weekend 


single 
tracking 


175 mo. $203M  
 


0.67 H 


Two bore, 80 mph 
retrofit 


(2x 900 ft length) 
 


Dead 
Track 
(Alt. 
13) 


$284M 
/$218M 


$315M A tunnel 
closed for 


48 mo. 


51 mo. $0 $129M  
 


0.71 0.5% $2M  
 


0.5, 1 mo.  Provides full BHT service 
soon after LDBE. 
Addresses both main and 
east traces and both 
tunnels. 
More reduction in life 
safety risk. 


High cost, especially if 
done live track. 


M 


Live 
Track 
(Alt. 
16) 


$829M 
/$528M 


$0 Night & 
weekend 


single 
tracking 


199 mo. $184M  
 


0.61 H 


Single New Tunnel Live 
+Dead 
Track 
(Alt. 


29+5) 


$763M 
/$559M 


+ 
$155M =  
$918M 


$0 Single 
tracking 


for tie-ins 
only 


118 mo. $0  
 


 0.5% $2M 0.5, 1 mo.  
 


Provides full BHT service 
soon after LDBE. 
Minimal rider impact. 
Shorter duration than Alt. 
16. 


Highest cost. 
No additional EQ 
protection until new 
tunnel completed. 
Not fully studied. 


L 


 







“Intangibles” 
“Intangibles” are considerations that cannot be priced into the benefit cost ratio, 
either because they don’t lend themselves to pricing, or insufficient data exists. 
 
• Impacts of a major life safety event (institutional risk). 


 
• Long-term ridership loss due to extended closures during construction. 


 
• Impact of tunnel closure during construction on BART maintenance 


operations. 
 


• Increased difficulty of recovery from failures in other parts of the system. 
 


• Risk of delay to train operations due to failure to clear track on time after 
nightly construction operations. 
 


In addition, BCR can “hide” some parameters, like reduction in life safety risk. 
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Discussion Topics 


Table 1.  BCRs for selected retrofit alternatives. 
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• Dead Track vs. Live Track? 
 


– Dead track causes large rider impacts.  Live track eliminates them, but still a risk of impact due 
to construction issues. 


– Dead track is much cheaper and faster than live track. 
– New tunnel alternative (80 mph option only) eliminates most impacts, reduces risk of impact, and 


has shorter construction time than live track.  However, it is the most expensive.   


• Budget Target? 
 


– $300 million = Partial retrofit, 6 mph, dead track or full retrofit, 80 mph, dead track. 
– $700 million = Partial retrofit, 6 mph, live track  
– $830 million = Full retrofit, 80 mph, live track 
– $920 million = New tunnel and full retrofit of one existing bore. 


 


• Operational Flexibility? 
 


– New tunnel alternative could provide additional operational flexibility by creating a third track – 
useful for failure recovery or bypass operations. 
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