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Draft Guideway Technology Alternatives for Charette One 
Sepulveda Pass Systems Planning Corridor Study

Project ROM Cost per Route Mile
1 2 3 4 4/13/2012

All Surface 
Alternatives 

Tunnel Alternatives

All Transit Tunnel All Highway Tunnels Transit and Highway NOTES

1
No Build (HOV Lane): 

-$                           
2 2 Express Lanes 

(Widening of Existing 
Freeway) Metro HOT Lane average bids 

(mid point of construction = 2012)12,000,000$              
3 4 Express Lanes 

(Widening of Existing 
Freeway)

Prorated from Metro HOT Lane 
average bids for 4 lanes (mpoc = 

2012)20,000,000$              
4 21 Foot Diameter (Dual 

Bore)
Metro Westside Subway 

Extension Project FTA SCC 
Funding Schedule (2012)504,000,000$                  

5 46 Foot Diameter (Single 
Bore)

Metro Westside Subway 
Extension Alternative Tunneling 

Method Study (escl 2012) 629,000,000$                  
6 43 Foot Diameter (Dual Bore) Forty Foot Diameter Port of Miami Tunnel project 

estimate (mpoc = 2012)1,333,000,000$                      No less than Highway Tunnel $
7 Fifty Foot Diameter Fifty Foot Diameter 

Approximate proration.1,000,000,000$                      No less than Highway Tunnel $
8 57 Foot Diameter (Single Bore

Stacked) 
 
60 Foot  Diameter Alaskan Way Seattle Project 

average bids (mpoc = 2012)1,044,000,000$                      No less than Highway Tunnel $
57 Foot Diameter (Dual Bore 

Stacked) InfraConsult study for Metro' 
SR710 North-2 TBMs (escl 2012)860,000,000$                          No less than Highway Tunnel $
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Sepulveda Pass Corridor Systems Planning Study 
Systems Planning Concepts and Engineering Issues Report 

   

1  FOR INFORMATION ONLY   
 

Memo 
To:  Roger Martin, AICP 
  Transportation Planning Manager 
  LACMTA 
 
From:  Nathan Burgess, PE 
  Senior Project Manager 
  HNTB Corporation 
 
Date:  11/7/2012 
 
Re:  Sepulveda Pass Corridor Systems Planning Study – Concept #5 Aerial Viaduct 

 
The  Sepulveda  Pass  Corridor  Systems  Planning  Study  identified  six  planning  concepts  that were 
advanced and developed as part of the study’s planning process.  Concept #5 was a rail alternative 
that was  initially conceived as a  light  rail alternative.   The concept was conceptualized  to  run at‐
grade from the northern terminus at Sylmar to approximately Ventura Boulevard.  In the vicinity of 
Ventura Boulevard,  it would enter a tunnel through the Sepulveda Pass to south of Santa Monica 
Boulevard, and  then  return  to an at‐grade configuration south of Santa Monica Boulevard  to Los 
Angeles International Airport. 
 
After  receiveing  input  at  the  Planning  Charrette  #2,  a  heavy  rail  alternative was  also  added  to 
address carrying capacity concerns.   The heavy rail alternative would be similar to the Red Line  in 
configuration  and  would  operate  in  a  tunnel  the  entire  length  from  Sylmar  to  Los  Angeles 
International Airport. 
 
The at‐grade running light rail and the underground running heavy rail were the two options carried 
forward for the remainder of the planning study. 
 
Upon completion of the study, a question was raised regarding the feasibility of an aerial heavy rail 
option for the northern and southern portions of the study corridor.   The Civil and Transportation 
Engineering team compiled the following cost information to help inform the project team and that 
can be further developed and refined in future phases of study.  The costs presented below should 
be used  for  informational purposes only and do not  take  into account environmental  impacts or 
constructability issues. 
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Average Construction Cost for Aerial Guideway 

 Average of projects without stations ‐ $50,000,000/mile 

 BART SFO Aerial Guideway without stations 
o $8,500/ft. x 5280 ft./mile = $44,880,000  
o Adjusted for inflation (2003 – 2012) = $56,443,190 
o Use $60M/mile w/o stations 

 Aerial Stations ‐ $20,000,000/Station 

 Recommended Construction Value to use for Sepulveda Pass  
o $60M +$40M/2 (end stations) = $80,000,000/mile 

 

Average Professional Service (Project Management, Construction Management, etc…) 

 50% of construction costs 
Recommended Aerial Guideway Programmatic Cost 

 $80,000,000 x 1.5 = $120,000,000/mile 
 

Using the same format presented in the Preliminary Cost Report, the aerial heavy rail viaduct option 
would result in the following approximate, rough‐order‐of‐magnitude costs shown in the table on the 
following page. 
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Concept #5 

Fixed-Guideway Light Rail Aerial Viaduct (Not Studied) 

  

Item Unit Cost 

5C - Aerial Guideway 

    Low Range5 High Range 

  Quantity Total  Total  

Segment 1 
San 

Fernando 
Valley 

            

At-Grade Light Rail1 Miles  $  85,000,000        

Aerial Guideway Miles  $120,000,000  11.6  $  1,392,000,000   $  1,392,000,000  

At-Grade Transit Station2 Each   $    5,000,000        

Two 20' Tunnels3 Miles  $504,000,000        
Underground Transit 
Station4 Each  $100,000,000        

Maintenance Facility6 Each  $100,000,000  1 100,000,000   $    100,000,000  

    Sub Total    $  1,492,000,000   $  1,492,000,000  

  30% Contengency7    $    447,600,000   $    447,600,000  

    Total    $  1,939,600,000   $  1,939,600,000  

Segment 2 
Sepulveda 

Pass 

            

Two 20' Tunnels Miles  $504,000,000  7.5  $  3,024,000,000   $  3,780,000,000  

20' Diameter Portal Each  $  50,000,000  4  $    200,000,000   $    200,000,000  
Underground Transit 
Station Each  $100,000,000  2  $   (500,000,000)  $   (500,000,000) 

    Sub Total    $  2,724,000,000   $  3,480,000,000  

  30% Contengency7    $    817,200,000   $  1,044,000,000  

    Total    $  3,541,200,000   $  4,524,000,000  

Segment 3 
Westside 

            

At-Grade Light Rail1 Miles  $  85,000,000       $                     -  

Aerial Guideway Miles  $120,000,000  8.7   $  1,044,000,000   $  1,044,000,000  

At-Grade Transit Station2 Each   $    5,000,000     $                     -   $                     -  

Two 20' Tunnels3 Miles  $504,000,000  1.9   $    957,600,000   $    957,600,000  
Underground Transit 
Station4 Each  $100,000,000  2   $    200,000,000   $    200,000,000  

    Sub Total    $  2,201,600,000   $  2,201,600,000  

  30% Contengency7    $    660,480,000   $    660,480,000  

    Total    $  2,862,080,000   $  2,862,080,000  

Sub Total  $  6,417,600,000   $  7,173,600,000  

30% Contengency7  $  1,925,280,000   $  2,152,080,000  

Total  $  8,342,880,000   $  9,325,680,000  
Assumptions: 

1. Cost is based on average per mile cost for Metro Light Rail Projects and assumes at-grade running section and grade separations at major  
    intersections. 

2. Assume frequency of one station per mile.  Adjustment is made for number of stations assuming an at-grade station cost of $5M per station. 

3. Tunnel cost is based on Metro Westside Subway Extension. 

4. Assume frequency of one station per mile.  Adjustment is made for number of stations assuming an underground station cost of $100M per  
    station. 

5. Tunnel cost have been reduced by 20% on the Low Range alternative to reflect economies of scale. 

6. Assume that a maintenance facility will be located in the San Fernando Valley.  Cost assumes facility and ROW costs. 

7. A 30% contingency has been applied to the sub total due to the conceptual nature of the study. 
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The Sepulveda Pass Corridor Systems Planning Study identified six planning concepts to 
alleviate congestion and increase transit mode share along an approximately 30-mile 
corridor, extending from the Sylmar Metrolink Station and the I-5/I-405 Interchange in 
Sylmar to Los Angeles International Airport (LAX) in the southern Los Angeles Basin.  
While the Preliminary Cost Report includes capital costs for all full-length concepts, 
Metro Planning staff explored the potential for shorter, and less expensive, infrastructure 
improvements in the core/middle section of the Sepulveda Pass Study Area, from 
approximately the Metro Orange Line and U.S. 101 in the San Fernando Valley to the 
Metro Expo Line and La Grange Avenue in West Los Angeles.  This core/middle 
segment of the entire 30-mile corridor, which focuses on connecting the housing-rich 
San Fernando Valley with the jobs-rich Westside region of Los Angeles through the 
Sepulveda Pass itself, has demonstrated the highest potential for increased ridership and 
automobile usage (per mile) at much lower costs than the full length concepts examined 
in the Preliminary Cost Report and other Study reports. 
 
While the full 30-mile long Sepulveda Pass Study Area/corridor is in need of transit 
and/or highway improvements, Metro Planning staff chose to explore a segment of the 
corridor with the greatest need, based on the segment of the corridor that has 
demonstrated the highest transit ridership (between the Metro Orange Line in the San  
Fernando Valley to the Metro Expo Line in West LA) and highest vehicle throughput 
(between the U.S. 101 in the San Fernando Valley and La Grange Avenue/Santa Monica 
Blvd in West LA).  Rough Order of Magnitude (ROM) cost estimates for this initial 
segment were calculated based on unit costs utilized in the Preliminary Cost Report for 
the full-length concepts, and were adjusted based on the shorter length of these “Initial 
Segments.”   
 
Concept 1 (Table C-1) – Van Nuys/Sepulveda BRT: The “initial segment” would extend 
from the Metro Orange Line/Van Nuys Station to the Metro Expo Line Sepulveda 
Station, a length of approximately 12.5 miles.  Concept 1’s initial segment would include 
3 Bus Rapid Transit (BRT) stations, versus 8 for the full length concept.  The initial 
segment would include roughly 40 priority treatments at intersections and 3 
Intersection/Median reconfigurations versus 85 priority treatments and 5 
reconfigurations under the full length concept.  In addition, the initial segment would 
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only require approximately 5 Queue Jump Lanes versus 20 for the entire concept.  The 
Initial Segment of Concept 1 would cost approximately $146 million versus $163 million 
for the full length Concept. 
 
Concept 2 (Table C-2) – BRT in At-Grade Freeway Managed Lanes: The “initial segment” 
would extend from U.S. 101 in the San Fernando Valley to the La Grange Avenue in 
West LA, a distance of approximately 10.5 miles, versus 29 miles for the entire concept.  
This reduces the cost of construction of the Express/HOT Lanes to $210 million versus 
$418 million for the entire corridor/concept. The initial segment would require 2 Direct 
Access Ramps, versus 3 DARs for the full length concept.  The Initial Segment of 
Concept 2 would cost approximately $1.18 billion versus $1.68 billion for the full length 
Concept. 
 
Concept 3 (Table C-3) – BRT with Aerial Viaduct Managed Lanes: Since Concept 3 is 
already focused on capital improvements through the Sepulveda Pass itself, the initial 
segment is almost exactly similar in length and cost.  The only difference is that a Direct 
Access Ramp at Sepulveda/I-405 (near LAX) would not be constructed under the Initial 
Segment, thereby lowering its cost to about $2.13 million versus $2.33 million for the 
full length concept. 
 
Concept 4 (Table C-4) – BRT with Tolled Highway Tunnel: Since this concept’s major 
capital improvement includes the construction of a 9.1-mile tunnel through the 
Sepulveda Pass, between U.S. 101 and La Grange Avenue, the “initial segment” cost is 
the same. 
 
Concept 5A  (Table C-5A) – Fixed-Guideway LRT: The “initial segment” would run from 
the Metro Orange Line Van Nuys Station to the Metro Expo Line Sepulveda station in 
West LA, a distance of 10.2- miles.  The “initial segment” would include a 9.4-mile twin 
bore tunnel through the Sepulveda Pass and Westwood Village, as well as the tunnel 
portals and all 4 underground transit stations included in the full length concept.  The at-
grade portion of the route would extend for 2.7 miles (2 miles in the San Fernando Valley 
and 0.7 miles in the Westside/Westwood, versus 20.3 miles of at-grade light rail (11.6 
miles in the San Fernando Valley and 8.7 miles from Westside to LAX) under the full 
length concept.  The “initial segment” includes 2 at-grade stations versus 10 at-grade 
transit stations under the full length concept.  The Initial Segment of Concept 5A would 
cost approximately $5.49 billion versus $7.40 billion for the full length Concept. 
 
Concept 5B (Table C-5B) – Fixed Guideway HRT: The “initial segment” would run from 
the Metro Orange Line Van Nuys Station to the Metro Expo Line Sepulveda station in 
West LA, a distance of 10.2 miles.  The “initial segment” would include 10.2 miles of 
twin bore tunnels, including 4 portals and 5 underground transit stations, versus the full 
length concept, which would include 29.7 miles of twin bore tunnel, 4 portals, and 14 
underground transit stations.  The Initial Segment of Concept 5B would cost 
approximately $5.10 billion versus $13.62 billion for the full length Concept. 
 



 

 

Concept 6 (Table C-6) – Toll Tunnel and Rail Tunnel: The highway “initial segment” 
consists of a 58 ft. diameter tunnel from U.S. 101 in the San Fernando Valley to La 
Grange Avenue in West LA, a distance of 9.2-miles, and will include 2 portals and 
approaches to the tunnel, versus 4 portals and approaches under the full length concept.  
The initial segment would not require the 45 ft. diameter tunnel, portals and approaches, 
since these would be located north of U.S. 101 and south of La Grange Avenue. 
 
The transit “initial segment” would include twin bore tunnels from the Metro Orange 
Line Van Nuys Station, to the Metro Expo Line Sepulveda station, a distance of 10.2-
miles, versus 20.7 miles of twin bore tunnels for the full length concept.  The “initial 
segment” includes 3 underground stations versus 5 underground stations under the full 
length concept. 
 
The Initial Segment of Concept 6 (including the rail and toll tunnel) would cost 
approximately $16.10 billion versus $30.75 billion for the full length Concept. 
 
 

Table 3-1: Shoulder Running BRT 
  
 

        

Improvement/Item Unit 

FULL LENGTH 
(30 miles) 

INITIAL LENGTH 
(12.5 miles) 

Quantity Cost Quantity Cost 

Shoulder Improvements Miles 8.4 $21,000,000 8.4 $21,000,000 

BRT Stations Each 8 $8,000,000 3 $3,000,000 

OG Turnaround Each 1 $1,250,000 1 $1,250,000 

Priority Treatments at Intersections Each 85 $3,400,000 40 $1,600,000 

Intersection/Median Reconfiguration Each 5 $2,500,000 3 $1,500,000 

Queue Jump Lanes  Each 20.0 $7,000,000 5.0 $1,750,000 

SUBTOTAL     $43,150,000   $30,100,000 

Programmatic Adjustment     $21,575,000   $21,575,000 

30% Contingency     $19,417,500   $15,502,500 

Vehicle Costs     $78,400,000   $78,400,000 

TOTAL     $162,542,500   $145,577,500 

 



 

 

Table 3-2: BRT in At-Grade Freeway Managed Lanes 

Improvement/Item Unit 

FULL LENGTH 
(29 miles) 

INITIAL LENGTH 
(10.5 miles) 

Quantity Cost Quantity Cost 

Construction of Express Lanes  Miles 29 $417,600,000 10.5 $210,000,000 

Direct Access Ramps Each 3 $450,000,000 2 $300,000,000 

U.S. 101 Direct Access Ramps Each 1 $300,000,000 1 $300,000,000 

At-Grade BRT Improvements Each 1 $64,725,000 1 $51,675,000 

SUBTOTAL     $1,232,325,000   $861,675,000 

30% Contingency     $369,697,500   $244,777,500 

Vehicle Costs     $78,400,000   $78,400,000 

TOTAL     $1,680,422,500   $1,184,852,500 

 
Table 3-3: Aerial/Viaduct Managed Lanes with BRT 

Improvement/Item Unit 

FULL LENGTH 
(9.8 miles) 

INITIAL LENGTH 
(10.5 miles) 

Quantity Cost Quantity Cost 

Elevated Guideway Miles 9.8 $1,087,800,000 9.8 $1,087,800,000 

Direct Access Ramps Each  4 $600,000,000 3 $450,000,000 

At-Grade BRT Improvements Each  1 $43,150,000 1 $43,150,000 

SUBTOTAL     $1,730,950,000   $1,580,950,000 

30% Contingency     $519,285,000   $474,285,000 

Vehicle Costs     $78,400,000   $78,400,000 

TOTAL     $2,328,635,000   $2,133,635,000 

 
Table 3-4: Tolled Highway Tunnel with BRT 

Improvement/Item Unit 

FULL LENGTH 
(9.2 miles) 

INITIAL LENGTH 
(9.2 miles) 

Quantity Cost Quantity Cost 

58 ft. Diameter Tunnel Miles 9.2 $7,683,840,000 9.2 $7,683,840,000 

58 ft. Diameter Portal and Approaches Each 2 $300,000,000 2 $300,000,000 

SUBTOTAL     $7,983,840,000   $7,983,840,000 

30% Contingency     $2,395,152,000   $2,395,152,000 

Vehicle Costs     $78,400,000   $78,400,000 

TOTAL     $10,457,392,000   $10,457,392,000 

 



 

 

Table 3-5A: Fixed Guideway LRT 

Improvement/Item Unit 
FULL LENGTH 

(27.8 miles) 
INITIAL LENGTH 

(10.2 miles) 

Quantity Cost Quantity Cost 

Tunnel Segment - Two 20 ft. Tunnels Miles 9.4 $3,981,600,000 9.4 $3,981,600,000 

20 ft. Diameter Portal Each 4 $200,000,000 4 $200,000,000 

Underground Transit Stations  Each 4 -$300,000,000 4 -$300,000,000 

At-Grade Light Rail (SF Valley portion) Miles 11.6 $986,000,000 2.0 $170,000,000 

At-Grade Light Rail (Westside to LAX 
portion) 

Miles 8.7 $739,500,000 0.7 $59,500,000 

At-Grade Transit Stations Each 10 -$15,000,000 2 $10,000,000 

Maintenance Facility Each 1 $100,000,000 1 $100,000,000 

SUBTOTAL     $5,692,100,000   $4,221,100,000 

30% Contingency     $1,707,630,000   $1,266,330,000 

TOTAL     $7,399,730,000   $5,487,430,000 

 
Table 3-5B: Fixed Guideway HRT 

Improvement/Item Unit 
FULL LENGTH  

(29.7 miles) 
INITIAL LENGTH  

(10.2 miles) 

Quantity Cost Quantity Cost 

Tunnel Segment - Two 20 ft. 
Tunnels 

Miles 29.7 $11,975,040,000 10.2 $4,112,640,000 

20 ft. Diameter Portal Each 4 $200,000,000 4 $200,000,000 

Underground Transit Stations Each 14 -$1,800,000,000 5 -$500,000,000 

Maintenance Facility Each 1 $100,000,000 1 $100,000,000 

SUBTOTAL     $10,475,040,000   $3,912,640,000 

30% Contingency     $3,142,512,000   $1,173,792,000 

TOTAL     $13,617,552,000   $5,086,432,000 

 



 

 

Table 3-6: Toll Tunnel and Rail Tunnel 

Improvement/Item Unit 
FULL LENGTH  

(21 miles) 

INITIAL LENGTH  
(9.2 - 10.2 miles) 

Quantity Cost Quantity Cost 

Highway           

  58 ft. Diameter Tunnel  Miles 17 $14,198,400,000 9.2 $7,683,840,000 

  58 ft. Portal and Approaches  Each  4 $600,000,000 2 $300,000,000 

  45 ft. Tunnel Miles 4 $2,012,800,000 n/a n/a 

  45 ft. Diameter portal & Approaches Each  1 $150,000,000 n/a n/a 

SUBTOTAL HIGHWAY     $16,961,200,000   $7,983,840,000 

30% Contingency     $5,088,360,000   $2,971,440,000 

TOTAL     $22,049,560,000   $10,955,280,000 

Transit           

  20 ft. Diameter Portal Each 1 $50,000,000 1 $50,000,000 

  Two 20 ft. Tunnels  Miles 20.7 $8,346,240,000 10.2 $4,112,640,000 

  Underground Stations Each 5 -$1,800,000,000 3 -$800,000,000 

  Maintenance Facility Each 1 $100,000,000 1 $100,000,000 

SUBTOTAL TRANSIT     $6,696,240,000   $3,462,640,000 

30% Contingency     $2,008,872,000   $1,677,240,000 

TOTAL     $8,705,112,000   $5,139,880,000 

CONCEPT 6 TOTAL     $30,754,672,000   $16,095,160,000 

 
 
Summary Table: Full Length vs. Initial Segment Costs 

Concept 
Initial Segment Cost 

(9.2 to 12.5 miles) 
Full Length Cost 
(21 to 30 miles) 

1 - Shoulder Running BRT $145,577,500 $162,542,500 

2 - BRT in At-Grade Freeway Managed Lanes $1,184,852,500 $1,680,422,500 

3 - Aerial/Viaduct Managed Lanes with BRT $2,133,635,000 $2,328,635,000 

4 - Tolled Highway Tunnel with BRT $10,457,392,000 $10,457,392,000 

5A - Fixed Guideway LRT $5,487,430,000 $7,399,730,000 

5B - Fixed Guideway HRT Tunnel $5,086,432,000 $13,617,552,000 

6 - Toll Tunnel and Rail Tunnel $16,095,160,000 $30,754,672,000 
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