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Executive Summary 
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, , . . . . .  

I ,  ' ,  : ANALYSIS BACKGROUND AND PURPOSE , . , ,  

.. , . . 
, , 

, , ,  
, . , ,  

, ,  , ,  In 1992, the former Los Angeles County Transportation Commission (LACTC) purchased the majority of 
, , , ,  , 

, , ,  . 
, ,  , 

the Harbor Subdivision, the mainline of the former Atchison Topeka & Santa Fe Railway (ATSF or Santa 
: '  ' ,  ' Fe) between downtown Los Angeles and the Ports of Los Angeles and Long Beach. As part of that 

. :  ' , , ,  agreement, ATSF retained the right to provide fieight rail service on the portion of the line owned by the 
LACTC, and LACTC retained the right to operate passenger service on the line. Today, the Burlington 

. : ,  : Northern Santa Fe Railway (BNSF), the successor railroad to the ATSF, still operates freight trains on the 
' \ .  

: .  line, although the total is a small fraction of what it was at the time of the purchase. Neither LACTC nor 
its successor agency, the Los Angeles County Metropolitan Transportation Authority (Metro), ran any 
passenger service on the line. The line studied appears as Figure ES-1 on the following page. 

With this analysis, Metro has attempted to investigate the feasibility of the potential deployment of various 
transit modes on its portion of the Harbor Subdivision. The attempt has been to make use of as much of 
the 26.36-mile right-of-way as may be practical, realizing that some sections of the line run through 
primarily industrial land uses. In all, six different transit service alternatives were investigated. The 
potential environmental constraints for the alternatives were identified and rough order-of-magnitude 
ridership and costs were estimated. Thirteen potential station locations along the Harbor Subdivision also 
were preliminarily assessed. Should Metro decide to pursue transit operations on the Harbor Subdivision, 
a more detailed costing, ridership modeling and environmental analysis would be necessary. Discussions 
also would need to take place with the BNSF. , ,  , ,  . . . . .  

, . 
, , , ,  , . . . . . . . . . .  

During the course of this analysis, there were some discussions of the analysis's purpose with selected 
stakeholders. However, no formal public outreach was conducted. Further detailed investigation of the 
transit service alternatives should include such an effort as well. . ,  , ,  , ,  . ,  

, , , , ,  . , , ,  . . . . . . . .  
TRANSIT SERVICE ALTERNATIVES , , ,  , .  , 

. , . . . . .  

The following transit service alternatives were considered in this analysis for deployment on the Harbor 
Subdivision: 

FRA Compliant DMU's 30': Diesel multiple units (DMUs) are self-propelled diesel-powered rail 
cars that comply with the crashworthiness standards for operation on tracks shared with freight 
trains and conventional passenger trains, as specified by the Federal Railroad Administration (FRA), 
the federal agency having the responsibility for oversight of safety issues for the national railroad 
system. The DMUs would operate between Los Angeles Union Station (LAUS) and Torrance, 
accessing the Harbor Subdivision via a new flyover of the Alameda Corridor, the BNSF Transcon I '  I 1 
mainline, and Washington Boulevard. This alternative assumed 30-minute peak period, bi- , , , : , , , , , , , 

directional headways. Off-peak and weekend headways would be hourly. 

, , , 
, ,  . 
, ,  , 

, . .  , FRA Compliant DMUS 15': This alternative was a variant of the first, and assumed 15-minute i ' , .  . ,  ' :  , .  

peak period, bi-directional headways. Off-peak and weekend headways would be hourly. . .  . . . . . . . . . . .  , . , , .  , . . ,  . 

, , , , 
. , , , ,  . . . . . . . .  , , , , . , , . . . . . . . . . .  , , ,  , ,  . . . . . . . . .  . . 
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Non-FRA Compliant DMU's 30': These are DMUs which do not comply with FRA 
crashworthiness standards. They can only operate on track shared with freight and other passenger 
trains on a time-separated basis (temporal separation). The DMUs would operate between the Metro 
Blue Line crossing of the Subdivision at Long Beach and Slauson Avenues and Torrance. This 
alternative assumed 30-minute peak period, bi-directional headways. Off-peak headways would be 
half hourly, and weekend headways would be hourly. 

Non-FRA Compliant DMU's 15': This alternative was a variant of the non-FRA Compliant 
DMUys 30" alternative, and assumed 15-minute peak period, bi-directional headways. Off-peak 
headways would be half hourly, and weekend headways would be hourly. 

Light Rail Transit (LRT) 15': This analysis.assumed that an extension of the Metro Blue Line LRT 
service could be deployed on the Harbor Subdivision. LRT service would operate between the 7th 
Street/Metro Center station in Downtown Los Angeles and Torrance, accessing the Harbor 
Subdivision via a new connection between the Metro Blue Line and the Subdivision at Long Beach 
and Slauson Avenues. This alternative assumed 15-minute, bi-directional headways all-day (6 AM to 
12 AM) on weekdays. Weekend headways would be half hourly. 

Bus Rapid Transit (BRT) 15". This analysis assumed that buses could operate on portions of the 
Harbor Subdivision in a two-lane busway, in the same way that the Metro Orange Line BRT service 
operates today on an abandoned railroad right-of-way in the San Fernando Valley. BRT would 
operate between the Metro Blue Line crossing and Torrance. This alternative assumed 15-minute, bi- 
directional headways all-day on weekdays. Weekend headways would be half hourly. 

The alternatives for the non-FRA Compliant DMU's, LRT, and BRT assumed that BNSF train operations 
between the Metro Blue Line crossing and the Metro Green Line crossing at Imperial Highway could be 
confined to a late/night early morning window, when the transit operations would not be running. This 
assumption was necessary, given the narrowness of the Harbor Subdivision in much of this segment and 
the fact that these modes can only share a right-of-way with freight trains given the provision of either 
temporal or spatial separation. Such a shift of freight train operations would require discussion and/or 
negotiation with the BNSF. The DMU alternatives assumed headways, consistent with the higher levels of 
service offered by commuter rail services, such as the Southern California Regional Rail Authority's 
(SCRRA) Metrolink commuter rail service. 

The purpose in investigating such a range of transit alternatives was to identify the potential benefits and 
costs of transit improvements on the Harbor Subdivision. Heavy Rail, like the Metro Red Line, was 
initially identified as a potential transit mode for deployment on the Harbor Subdivision. However, Heavy 
Rail would be grade separated, triggering the greatest number of potential surface environmental 
constraints of all options studied. Accordingly, Heavy Rail was dropped from further analysis. 

POTENTIAL SURFACE ENVIRONMENTAL CONSTRAINTS 
The analysis looked at the potential environmental constraints inherent in implementation of DMU, LRT, 
BRT and Heavy Rail alternatives. Major constraints included noise and vibration impacts that would likely 
occur as a result of the shifting of freight train traffic between the Metro Blue Line crossing and the Metro 
Green Line crossing to a late night/early morning operating window. Doing so could increase train noise 
during a time when nearby residents would be trying to sleep. Other major constraints could be potential ' 

visual and safety impacts resulting from transit services near homes in the South Bay Area, as well as right- 
. . . .  of-way acquisitions. . . . .  . . .  
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EXECUTIVE SUMMARY 

.. . . . . . . . , , , , .  , .. . 
, , ,  . .. . . .. 

The analysis looked at 13 potential station locations along the Harbor Subdivision. These included: 
. . .  . Slauson Avenue and Long Beach Avenue 

Slauson Avenue at Broadway 

Slauson Avenue at Figueroa Street 

Slauson Avenue and Normandie Avenue 

Slauson Avenue and Western Avenue 

Crenshaw Boulevard and 67th Street 

La Brea Avenue and Florence Avenue 

Century Boulevard and Aviation 
Boulevard 

Imperial Highway and Aviation Boulevard 
. . .  , .  . .  , .  

Douglas Street . .  . ,  
. . .  . 

. . , . . . . 
Marine Avenue 

The Galleria at South Bay 

Sepulveda Boulevard 

A station at Slauson and Long Beach Avenues would provide a connection with the Metro Blue Line. 
Stations at Imperial Highway and Aviation Boulevard, Douglas Street, and Marine Avenue would provide 
connections to the Metro Green Line. A station at Crenshaw Boulevard would provide a connection to 
any future transit improvements proposed for the Crenshaw Corridor. A station at Sepulveda Boulevard 
was chosen as a southern terminus for costing purposes. The analysis found that all station locations have 
characteristics that would justify their consideration as possible station stops. Stations were assumed to 
consist of platforms with minimal shelter and ticket vending machines, rather than park-and-ride locations. 
No specific station plans were analyzed. 

The LRT alternative assumed a northern terminus at the Downtown Los Angeles 7h Street/Metro Center 
station, used by the Metro Blue Line today. The FRA Compliant DMU alternative assumed access to 
LAUS. The capacity of either location to accommodate additional transit was not analyzed. 

, . 
, . , , 

. .  . .  The 13 station locations above are conceptual only, and represent a universe of potential sites for this 
. . . . .  . ' . . .  analysis. Each of the individual transit alternatives assumed a subset of these locations for costing . . . .  . 

. . , purposes. Other station locations are certainly possible. Any decision on potential station locations 
. . .  beyond this analysis would require a detailed environmental assessment and a formal public outreach 

. . , ,  . .  , , .  . , ,  , . , ,  , ,  

effort. . , , , 
, , , , ,  , , , , ,  , , , . .  ,. , , ,  , , , , , , , , . 

. , , , 
. .  , ,  , ,  . , ,  , 

, . . .  . .  . . . , , , , , . , ,  , 
. . . 

, . , ,  , , , ,  , ,  
, .  , ,  , , ,  , ,  , , ,  

. ,  , , , 

SUMMARY OF FINDINGS 
This investigation found that implementation of all six transit service alternatives would be feasible. The 

, . ,  major findings are summarized in Table ES-I. The analysis's ridership estimates were based on what Los 
, , Angeles area transit services, operating with similar service levels through similar land uses and having 

, ,  , similar origins and destinations, are able to attain. These preliminary ridership estimates were sensitive to " . 
' . the length of headways andthe  convenience of access to Downtown Los Angeles. That is, the shorter the 

headways and the more direct the access to downtown, the higher the ridership estimate. LRT, with 15- 
minute frequencies all-day on weekdays and direct access to Downtown Los Angeles, would likely gain the 
highest average weekday ridership. BRT would have the same service level as LRT, but would not access 

. ' Downtown Los Angeles directly. Rather, it would connect with the Metro Blue Line at Long Beach and , . 
. . .  . .  . 

. , 
. .  . ,  

Slauson Avenues. Accordingly, its ridership would likely be lower. Three of the four DMU . .  alternatives . .  : : :  , : : 

would have lesser ridership, a result of lower service levels relative to both LRT and BRT. . . . . , . : . , . , . , . . . . , . . .  . .  . 
, ,  . ,  . 
. ,  , . , 

. .  . .  . 
, , ,  . ,  

. .  . . . . . .  . .  

. ,  , .  
, , , , . .  . 

, , 
, , ,  , .  

. . 100011 . ,  . .  
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EXECUTIVE SUMMARY 

Overall route mileage depends on the assumption of a loop at Hawthorne and Sepulveda; the Metro Orange Line has such a loop. 
The range of costs shows the difference between the consultant's cost estimate and typical Metro costs. 
Ridership was not modeled; figures based upon services with similar operating characteristics and densityldemographics. 
Variance depends on traffic conditions on Aviation Blvd. and Hawthorne Blvd. 
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EXECUTIVE SUMMARY 

, , , 
, , 

The order-of-magnitude capital costs include estimates for new track and structures, including stations; new 
, .  , .  grade crossing protection devices replacing existing systems; and rolling stock. The non-FRA Compliant 

DMU alternatives assumed a new maintenance facility along the Subdivision at Alcoa Yard in Torrance. 
All other alternatives assumed maintenance of equipment would be performed at existing facilities. No 
major acquisitions for right-of-way were assumed. FRA Compatible DMUs can share track with freight rail 
trains, albeit with significant track reconfigurations. The Non FRA Compliant, LRT and BRT alternatives 
assumed that freight operations between the Metro Blue Line crossing and the Metro Green Line crossing 
could be pushed to a late night/early morning window, when transit would not be operating. Aside from 
the flyover of the Alameda Corridor/BNSF Transcon/Washington Boulevard for the FRA Compliant 
DMU alternatives, no new grade separations or closures of existing crossings were assumed. LRT's cost of 
construction would be the highest, more than twice that of most of the other alternatives. The high cost 
was triggered by the need for a double track alignment, a trench along Aviation Boulevard to the east of the 

5 6 Los Angeles International Airport runways , and elevated structures through Alcoa Yard in Torrance , 
among other things. 

Annual operating costs include the costs of running and maintaining the transit alternatives. The analysis 
relied on figures developed by the SCRRA, operator of the Metrolink commuter rail service, to calculate 
the FRA Complaint DMU estimate; and on the North County Transit District, operator of the future 
Escondido-Oceanside Sprinter DMU service, to calculate the Non FRA Compliant DMU estimates. Cost 
estimates for LRT and BRT were based on LRT and bus cost figures developed for Metro's 2007 budget. 
BRT would be the least expensive alternative to implement, since it would make use of city streets on a 
little under half of its route to and from Torrance. The comparatively high FRA Compliant DMU 
operating cost estimates were driven by longer routes and higher service-mile costs. . . , . . 

, .  , .  

All options have the potential for triggering environmental impacts. These are primarily: 

. . ,  . . .  , . 
For the non-FRA Compliant DMU, LRT and BRT alternatives, potential noise impacts in Los 

. . .  . ,  , Angeles may result from the shift of BNSF freight train operations to a late night/early morning 
. .  . . . . . . . . 
, . . window between the Metro Blue Line crossing and the Metro Green Line crossing; the freight train 

i shift could generate noise impacts just when residents would be trying to sleep. FRA Compliant 
, . , ,  
, , ,  , 

, . .  DMUs, on the other hand, would not require shifting freight traffic to a late night/early morning 
window, and thus would not be likely to generate additional noise impacts at that time. Nor would 

, , , , , , , , , , ,  , ,  

freight traffic have to be shifted south of the Metro Green Line crossing, as the Non FRA Compliant ' ,  ' ' ,  , ,  , .  ' 

DMU, LRT and BRT alternatives would operate on separate facilities (apart from the freight tracks) 
built on the right-of-way. Thus, none of these alternatives would trigger potential late night/early 
morning noise impacts in the South Bay Area. 

, 

For the Non FRA Compliant DMU, LRT and BRT alternatives, potential visual impacts to some 
South Bay residents may result from new track near homes. 

For all DMU alternatives and the LRT alternative, potential safety impacts to some South Bay 
residents may result from either new trains or new track near homes. Residents there today cross the 
Harbor Subdivision on foot at a designated pedestrian crossing. 

A trench there likely would be a requirement to prevent the LRT electrified overhead contact system fiorn interfering with 
airplane navigational systems. 
These structures would provide for total separation of LRT fiorn fieight train activities in Alcoa Yard. 
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EXECUTIVE SUMMARY 

NEXT STEPS 
Deployment of any of the six transit service alternatives appears feasible between Los Angeles and Torrance 
on the Harbor Subdivision. However, given the narrow right-of-way width restrictions in various segments, 
deployment of only one alternative is practical, assuming continuing freight rail use of the corridor. No 
one alternative stands out as clearly superior through the length of corridor. Each has advantages and 
disadvantages relative to the others. To further refine which alternative makes the most sense for the 
corridor, further analysis is recommended. 

. , 

Elements of further analysis should include a traditional travel demand forecast for each alternative. The .. 
' 

7 ridership forecasts appearing in this analysis were based on what Metro and the SCRRA's Metrolink 
commuter rail service are generating on services running with comparable headways though comparable 

, , ,  . ,  

land uses. . , , , , , , . . . .  .. . , , , ,  

Another element may include phasing of a transit alternative as well as costing, environmental analysis and 
a public participation component. For example, it might make sense to implement an alternative in just 
one segment of the route, where the ridership potential is high and implementation costs are low. If the 
service proves itself by steadily gaining substantial numbers of riders, the service could be expanded as 
funding becomes available. Such phasing would maximize the benefits while minimizing the costs. 

Other elements to be included in additional analysis would be: 

A formal environmental assessment with public participation component, inclusive of community 
and local concerns relative to potential noise, visual and safety impacts that may be triggered by the 
transit alternatives. 

Additional discussions with the BNSF for implementation of alternatives which may requlre 
temporal separation of freight and certain transit modes on a shared Harbor Subdivision right-of- 
way. 

More detailed assessments of station locations, including development of conceptual station plans 
with parking and/or connecting transit access. Included would be an assessment of capacity at the 

. . . , Downtown 7th Street/Metro Center station, which would service as a northern terminus for the LRT 

. . alternative, as well as at LAUS, the northern terminus for the FRA Compliant DMU alternatives. 
. . . . . . . . , 

Detailed assessments of maintenance facility options. Specifically assessed would be Metrolink's 
. .  , ability to maintain FRA Compliant DMUs at Taylor Yard; Metro's ability to accommodate 

additional rolling stock at its Carson LRT maintenance facility; and potential construction of a Non 
. . 

FRA Compliant .maintenance facility west of Alcoa Yard. . , . . .  

More detailed capital cost estimates. 

, . , .  . 
, , , 

, ,  . ,  
10001 1 , ,  , , , , , .  
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HARBOR SUBDIVISION TRANSIT ANALYSIS 

BACKGROUND 
In 1992, the former Los Angeles County Transportation Commission (LACTC) purchased the majority of 
the Harbor Subdivision, the mainline of the former Atchison Topeka & Santa Fe Railway (ATSF or Santa 
Fe) between downtown Los Angeles and the Ports of Los Angeles and Long Beach. As part of that 
agreement, ATSF retained the right to provide freight rail service on the portion of the line owned by the 
LACTC, and LACTC retained the right to operate passenger service on the line. Today, the Burlington 
Northern Santa Fe Railway (BNSF), the successor railroad to the ATSF, still operates freight trains on the ' 

line, although the total is a small fraction of what it was at the time of the purchase. The LACTC and its, 
successor agency, the Los Angeles County Metropolitan Transportation Authority (Metro), never ran 
passenger service on the line. 

The portion of the line owned by Metro runs from the junction of the Harbor Subdivision and the BNSF, 
Transcon mainline adjacent to Washington Boulevard near downtown Los Angeles in the north to the 
outskirts of Watson Yard in Wilmington in the south - a distance of 26.36 miles. BNSF retains ownership 
of the remaining two miles of right-of-way eastward to the Alameda Corridor, the connection to the San 
Pedro Bay ports. By virtue of the purchase agreement, Metro owns not only the right-of-way, but also "the' 
tracks and other improvements on the property, including without limitation improvements constructed 
on the property at the cost and expense of Santa ~e."'  Figure 1-1 shows the portion of the Harbor 
Subdivision studied in this report. . . . . . . . . .  . 

Until the opening of the Alameda Corridor in 2002, BNSF had been running about 20 trains a day on the 
portion of the Harbor Subdivision which Metro owns. Most of the traffic consisted of intermodal "double 
stack" container trains going to and from the Ports of Los Angeles and Long Beach. With the opening of 
the Corridor, a common-user grade-separated rail line between downtown Los Angeles and the San Pedro 
Bay ports, BNSF shifted port-related trains onto the Corridor and off the Harbor Subdivision. What 
remains today on the Harbor Subdivision are about a handful of daily local freight train movements 
concentrated at the north end of the line and between Los Angeles International Airport (LAX) and Watson 
Yard. No regular freight trains operate on the section of the Harbor Subdivision between 4' Avenue (a 
half mile east of Crenshaw Boulevard) and 11 1' Street near LAX. 

With parts of the Harbor Subdivision having become either unused or underutilized assets, Metro has 
increasingly become interested in the potential of using the Harbor Subdivision for transit. 

ANALYSIS PURPOSE 
With this analysis, Metro has attempted to investigate the feasibility of the potential deployment of various 
transit modes on its portion of the Harbor Subdivision. The attempt has been to make use of as much of '  
the 26.36-mile right-of-way as may be practical, realizing that some sections of the line run through 
primarily industrial land uses. In all, six transit service alternatives were investigated. Preliminary 
planning-level ridership forecasts for the alternatives were estimated, along with rough order-of-magnitude 
capital and operating costs. 

' Shared Use Agreement, between LACTC and ATSF, October 1992, Section 2.3 Ownership. . , . , , . . . .  
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INTRODUCTION 

The first step in this analysis was to document existing conditions in the corridor. The analysis team met 
with BNSF in April 2006 to verify traffic volumes on the Harbor Subdivision. BNSF provided the volumes 
as well as speeds of trains on the line. BNSF also provided the team with track charts which contained 

: 
" 

such information as the weight of the rail, the year of rail installation, the year of cross tie installation, and . , ,  , . ,  

, . the locations of yards, sidings, and industrial spurs, public and private at grade crossings, overcrossings and . .  , .  , : , : , . ,  , 
, , , 

undercrossings, and gradients. The analysis team toured the 26.36 miles of the rail line, confirmed grade ' : , , ,  

, , : ' . . : crossing protection detail obtained from the California Public Utilities Commission, and took more than 
, ,  , ,  100 photographs documenting conditions. The team's assessment of the existing conditions on the line 
, ,  , appears as Chapter 1 of this report. . , 

, , ,  , ,  , ,  , , . , ,  , , . . . . . . .  
, ,  , ,  , 
, .  . ,  , , 

The next step was to assess the line in terms of surface environmental constraints relevant to the potential 
deployment of various transit modes. Constraints include such things as the existence of sensitive noise :::: . : , 

, : receptors near the Subdivision, which could be impacted either by noise generated construction or ' 

increasing train volumes; Right-of-way width is also a constraint, because it limits what can be added to the 
right-of-way without triggering potentially disruptive land acquisition. Modes considered for deployment 

, , .  . ,  
included Diesel Multiple Units (DMUs), or self-propelled diesel powered rail cars; Light Rail Transit (LRT), ) ' , .  : : 
like the Metro Blue Line; Heavy Rail, a grade-separated electrical powered system like the Metro Red Line; : ' .  .:. . .  

and Bus Rapid Transit (BRT), like the Metro Orange Line. Due to the preponderance of constraints ' 

relative to Heavy Rail, this mode was dropped from further consideration. The team's assessment of the . . , , 

surface environmental constraints appears in Chapter 2.  , . , , , ,  , 

. . . . . . .  
. ,  , ,  

, ,  , , ,  . .  , . , , . 
, , 

The team then assessed the potential of 13 areas along the Harbor Subdivision to serve as station locations. 
The team visited each site, cataloguing the various qualities such as the amount of retail and pedestrian : : I :  i ' . ,  

activity, the presence of redevelopment, the type of nearby housing and/or office space. The 13 sites 
' 

comprised the universe of potential station sites, from which a subset was selected for the modal 
alternatives evaluated separately. The team's assessment of the potential station locations appears in 

, ,  , , , , , ,  , 
, ,  , , , Chapter 3 .  , , ,  . . . .  . . . . . .  . . - .  . 

. . ,  . .  . , .  
, , , , ,  , ,  

. . . .  
. ,  . , . . , . 

With the assessments of the environmental constraints and potential station locations complete, the 
analysis team began its investigation of transit service alternatives. These totaled six: four DMU :::: . ; ,  . . ,  

alternatives, one LRT alternative, and one BRT alternative. The team developed a service concept for each 
alternative, specifying the terminals, intermediate stations, and service level. A summary of these service 
concepts appears in Chapter 4. 

The final stage of the analysis was to evaluate the feasibility of each of the six transit service alternatives. ., 

The team developed preliminary ridership estimates and rough order-of-magnitude estimates of 
implementation costs and operating costs. The team incorporated the surface environmental constraints 
identified as part of Chapter 2, and concluded with a listing of the relative pros and cons of each 
alternative. The team's conceptual-level analysis of the alternatives appears in Chapter 5. The specific 
assumptions used in estimating transit alternative costs appear in Appendix A.  Summary conceptual cost 
tables appear in Appendix B . 

The analysis concludes with a summary of the analysis. The summary contains an elaboration of: the 
engineering challenges and solutions contained in the service concepts for each transit alternative; the 
compatibility of the alternatives with existing land uses; BNSF concerns of sharing the right-of-way with 

, , ,  . 
, , . . . . . . . . .  . , ,  10001 1 . . . . ,  
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INTRODUCTION 

potential transit service; and the regulatory agencies (federal, state, and local) with jurisdiction over the 
Harbor Subdivision. The roles of these agencies are cited more specifically in Appendix C .  

Lastly, potential next steps are identified. The summary and next steps appear in CAapter 6 .  
. . ,  . , ,  , .  

. . . . . . . . . . . . . .  . . . . . . . . . .  . . . . . .  , , . . , . , . , . . . . .  . . . .  . , ,  . .  , . , . . . .  . , ,  . .  . . . .  LITERATURE REVIEW . ' " : '  

In conducting its analysis, the analysis team was mindful of numerous studies that have been done over the 
years pertaining to transit implementation on the Harbor Subdivision. Metro provided all team members 
with copies of these reports for review. Brief summaries of these studies appear in Appendix D. 

ANALYSIS TEAM 
. . . . . .  

This analysis was conducted over a seven-month period, starting in March 2006. Team members included 
. . '  representatives of Metro's South Bay Area Planning Team and Metro's Construction Team, Wilbur Smith . . .  

, , . 
. . .  , Associates, Ultrasystems Environmental, and RAW International. 

, ,  , 
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EXISTING CORRIDOR CONDITIONS 

, , . . . . . . . . .  . . . . . . . . . .  . , .  . . . . . .  . . , . .  , .  . 
. . . . .  , . , , ,  . 
. . . .  . . .  INTRODUCTION , , ,  

, . -  

. . .  This chapter addresses existing Harbor Subdivision conditions and reviews issues that need to be addressed 
, . . . . . . . .  in order to operate passenger rail and/or bus service in the corridor. 

, ,  . 

EXISTING CORRIDOR CONDITIONS 
The Harbor Subdivision extends 28.3 miles from Harbor Junction at the north, where it diverges from the 
Transcon mainline of the Burlington Northern and Santa Fe Railway (BNSF), to Long Beach Junction at 
the south, where it joins the trackage leading to and from the Alameda Corridor. From milepost 0.00 at 
Harbor Junction to milepost 26.36 at the west end of Watson yard', the corridor is owned by the Los 
Angeles County Metropolitan Transportation Authority (Metro), with freight service over the line operated : 

by the BNSF. From milepost 26.36 through Watson Yard (milepost 26.60) to the Alameda Corridor 
(milepost 28.30), the line is owned and operated by BNSF. This chapter evaluates existing conditions on . .  
the 26.36 miles of the Harbor Subdivision owned by Metro. 

Although the line is publicly owned, BNSF maintains the track facilities and dispatches the trains using the 
line. The 1992 Harbor Subdivision purchase agreement between the former Atchison, Topeka and Santa Fe 
Railway (ATSF), now BNSF, and the former Los Angeles County Transportation Commission (LACTC), 
now Metro, provided that LACTC would take over maintenance and dispatching if it were to operate 
passenger service on the line, and the passenger service would have priority over freight. To date, LACTC's 
successor, Metro, has not seriously considered passenger operations. 

. . . . .  . . . . . .  . . . . . . . . . .  . . . . . . .  . . . . . . .  . . . . .  . . . . .  . . . . .  . . . . .  . . . . .  . . . . .  Background 
The Harbor Subdivisicm was originally built by the ATSF from Redondo Junction near downtown Los 
Angeles southwesterly to access anticipated port facilities at Redondo Beach and to provide rail service to 
the oil facilities and other industrial uses in the areas south and west of Los Angeles. Much of the line was 
built before the adjacent communities were developed. As major harbor facilities were constructed in Long 
Beach and San Pedro, tracks were extended to those ports and the route became the primary access route 
for ATSF/BNSF port and intermodal traffic. ATSF sold most of the line to Metro's predecessor, LACTC, 
in 1992. 

Most of the Harbor Subdivision traverses developed communities with well-established land use patterns. 
Along its length, the rail line threads through residential neighborhoods, commercial and warehousing 
districts, and industrial developments including major oil fields and refineries. The Los Angeles 
International Airport (LAX) complex lies to the west of the line along Aviation Boulevard near Century 
Boulevard. 

Prior to the opening of the Alameda Corridor, the Harbor Subdivision carried approximately 14 through 
trains (trains operating across the entire length of the subdivision) per day, with additional local industrial 
service provided on the north and south ends of the line. When the Alameda Corridor opened in 2002, 

A yard is a facility where railcars are assembled into trains and disassembled for delivery to shippers nearby. 
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BNSF shifted all of its through trains to the new corridor and relegated the Harbor Subdivision to local 
trains serving online industries and the still important traffic generated by oil facilities south of LAX. 
BNSF continues to serve customers on the north end of the Harbor Subdivision by one local train based in 
Malabar Yard near Harbor Junction. Customers south of LAX are served by local trains running out of 
Watson Yard. Freight for the south end of the Harbor Subdivision (south of LAX) moves through the 
Alameda Corridor from Los Angeles (Hobart Yard) to Watson Yard, and thence north on the Harbor 
Subdivision. Currently, BNSF does not operate any through trains on the line. The central portion of the 
Harbor Subdivision, from milepost 7.42 (Fourth Avenue) to milepost 12.92 (111'" Street), is used only 
occasionally, but is maintained in serviceable condition. Recently, the trackage along Aviation Boulevard 
has been used to store empty intermodal container platforms. Figure 1-1 shows daily local train activity on 
the Harbor Subdivision. 

HARBOR SUBDIVISION TRACK CONDITIONS 

Maximum Speeds 
The Harbor Subdivision was never a higher speed freight route. Numerous grade crossings, local switching 
to industrial customers, and reduced clearances and sight lines tended to keep BNSF train speeds low. 
Now, with removal of through trains to the Alameda Corridor, BNSF maintains the line only to Federal 
Railroad Administration (FRA) Class 1 standards, which permit trains to operate at 10 miles per hour or 

. .  . 
less. . , ,  , 

. , ,  

The FRA, the federal agency charged with oversight on railroad safety issues, has established standard track 
, , , .  , classifications and related standards of maintenance reflecting differences in classification. The basic , , 

difference between classifications is that higher classifications permit higher train operating speeds, but 
require higher standards of maintenance and inspection to warrant the higher speeds. Most railroads 
maintain their track to a particular classification based on the relative importance of the line and the 
maintenance budget that they determine is appropriate for the nature of the rail traffic moved over the 

, . line. Secondary tracks used principally for switching will be maintained to low classifications, while 
. , .  

, .  . 
. . 
, .  . ,  mainline tracks carrying high volumes of time-sensitive freight will be maintained to high classifications. 
, , . ,  , 

, . ,  
Speeds for freight and passenger trains per track class appear in Table 1-1. 

. , , , 
, ,  , , , 

, , ,  , ,  

Track not maintained even to FRA Class 1 standards. 

Table 1-1 , , , , , , , 
, , , ,  , 

. ,  , ,  , 
. .  , 

, ,  , , 
, . 

FRA Track Classifications 
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Class Type 

Excepted  rack' 
Class 1 Track 
Class 2 Track 
Class 3 Track 
Class 4 Track 
Class 5 Track 
Source: FRA 
Note: Maximum speeds for Classes 6 through 9 track are 110 through 200 mph, respectively. 
These speeds are for both passenger and freight trains. 

Maximum Freight Speed 
(mph) 

10 
10 
25 
40 
60 
80 

Maximum Passenger Speed 
(mph) 

Not Permitted 
15 
30 
60 
80 
90 
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Adherence to track maintenance standards is enforced by periodic unannounced inspections of the track by 
qualified FRA inspectors, often working in conjunction with state regulatory agencies. Where inspectors 
find track that does not meet the standards, slow orders are imposed requiring operation at speeds 

, , 
: commensurate with actual conditions until repairs are completed to restore the track to its intended class. 

, , 

Track inspections may be by visual inspection of track conditions, and by operation of track geometry cars 
containing electronic measuring and recording instruments. Typically, track used for commuter rail 
operations is maintained to Class 4 standards. The most critical standards that apply to track 
classifications include: 

Gage measures differences in the distance between the rails. Higher classifications have less tolerance 
for variations in track gage. 

Alignment measures horizontal variations within a specified distance along the track. Higher 
classifications have less tolerance for variations in alignment. 

Ctlrve elevation (or super elevation) measures the height of the outside rail of a curve in relation to 
the inside rail. Maximum speeds are specified based on a combination of elevation and the 
sharpness of the curve. . .  , .  

. . 

Stlrface measures the vertical variations within a specified distance along the track. Higher 
classifications have less tolerance for variations. 

Track str~cture measures the condition of ballast (aggregate that holds crossties in place), crossties 
(lumber or concrete ties to which steel rails are attached), track assembly fittings (e.g. tie plates, which 
grip the steel rail and through which spikes are driven, thus fastening rails to cross ties), and the 
physical condition of the rails. For each characteristic, higher standards of construction and 
maintenance apply to the higher track classifications. 

The FRA regulations specify how often railroads are required to make their own inspections of track, with 
the higher classifications requiring more frequent inspections. Special inspections are required following 
any event that might cause damage to the track structure to ensure safety of train operations. Railroads are 
required to maintain records demonstrating compliance with the inspection requirements, and 
documenting maintenance activities necessary to support each track classification. Given the current 
freight volume on the Harbor Subdivision and the line's Class 1 status3, the line requires monthly 
inspections, per Title 49 CFR Part 213.233 Track Inspections Other Than Main Track and sidings4. 

Right-of-way Width I 

The right-of-way is of varying width, ranging from as narrow as 30 feet (considered substandard even for a 
little-used branch line) to as much as 150 feet. Typically, the right-of-way is 40 to 80 feet with the single 
main track positioned approximately in the center of the right-of-way. Over the entire length of Metro's 
ownership, there are: 

4.99 miles of right-of-way less than 50 feet in width 

13.17 miles with a width of 50 to 99 feet 

8.20 miles with a width of 100 feet or more 

The narrower segments predominate at the north end of the line. Table 1-2 shows the right-of-way widths 
by milepost. A key implication from this table is that to use any significant portion of the right-of-way for 

Per Richard Dennison, BNSF, April 4,2006. 
4 

Code of Federal Regulations (CFR). 
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transit operations, like a two-lane express busway or double track light rail line, significant property : :  ! ' , .  : . . . .  
acquisition would be necessary to secure sufficient right-of-way for transit use while still maintaining a track . , 

for local freight service. 

Existing Rail Inventory 

10.82 
11.90 
14.65 
15.41 
16.87 
17.15 
17.62 
19.80 
20.70 
21.00 
22.00 
22.70 
22.90 
25.40 
26.36 

Railroad track charts maintain data on track alignment, grades, rail weight, tie replacements, and other 
data. Relevant data from the latest available BNSF track charts (2004) are summarized in Tables 1-3 and 1- 
4. The entire line, except for the connection at Harbor Junction, consists of welded rail of 112 or 115 . 

, . 
, . pounds per linear yard weight. The bulk of this rail was installed in 1965. Short segments, predominately : . :  1 ,  . . .  
. . . .  on curves where greater wear occurs, were replaced in 1984 or later. Ties were renewed where necessary in : ' . . :  

. ' 1979-80 and again in 1994-95. While the track charts indicate most of the line is good for 15-20 mph 
. . . . . . . . . .  . , . . , . . , . . . .  , . 

, , . , . , . , , . . .  . . . . .  . . . . .  . . . . .  
, . . . ,  . . . . .  . . . . .  , , 
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Sources: BNSF Track charts, LA County Assessor Maps, WSA Estimates (") 
Note: Metro ownership ends at milepost 26.36 

Hindry Avenue 
Milepost 11.9 
Douglas Street 
Rosecrans Boulevard 
Manhattan Beach Boulevard 
Milepost 17.15 
170th Street 
Milepost 19.8 
Milepost 20.7 
Milepost 21.0 
Milepost 22.0 
Milepost 22.7 
Milepost 22.9 
Milepost 25.4 
West End Watson Yard 

11.90 
14.65 
15.41 
16.87 
17.15 
17.62 
19.80 
20.70 
21.00 
22.00 
22.70 
22.90 
25.40 
26.36 
28.30 

Milepost 11.9 
Douglas Street 
Rosecrans Boulevard 
Manhattan Beach Boulevard 
Milepost 17.15 
170th Street 
Milepost 19.8 
Milepost 20.7 
Milepost 21.0 
Milepost 22.0 
Milepost 22.7 
Milepost 22.9 
Milepost 25.4 
West End Watson Yard 
Long Beach Junction 

1.08 
2.75 
0.76 
1.46 
0.28 
0.47 
2.18 
0.90 
0.30 
1.00 
0.70 
0.20 
2.50 
0.96 
1.94 

"55 
60 

60-100 
150 
125 
100 
80 

55-60 
150 
75 
80 
125 
100 

:900 
NA 

: 

. 
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freight operations, BNSF advises that it currently maintains the line for 10 mph operations. Some sections 
may still be operable at 20 mph. Eventually, however, these will be downgraded unless the railroad returns 

. . . .  
to a higher level of maintenance. . . . . .  . . .  

Ballast and subgrade (ground preparation underlying and supporting the ballast, crossties and rails) data do 
not appear on the track charts. From observation, the ballast has received only minimal attention in recent 
years, consistent with the low speed of train operations. 

, ,  , 
. . 

- , . .  , . ,  . , . . . . . . . .  
, , .  , .  . ,  , , . .  

, ,  . . ,  , 
. , 
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CHAPTER 1 - EXISTING CORRIDOR CONDITIONS 

Table 1-4 

Welded Rail 26.21 
Bolted Rail 
Total 112 Lbs 20.90 - 

I Total 115 Lbs 1 5.46 1 
- 

1 Rail Laid 1984 1 1.16 

. . . . .  . , 

I Rail Laid 1990 1 1.36 1 

Rail Laid 1954 1 0.15 
Rail Laid 1965 1 20.75 

Rail Laid 1991 1 1.07 
Rail Laid 1995 1 0.30 

I Rail Laid 1998 1 1.57 1 
Ties Renewed 1979 1 3.00 
Ties Renewed 1980 1 10.00 

RAILROAD SIGNALIZATION 

Ties Renewed 1994 
Ties Renewed 1995 

The Harbor Subdivision is unsignaled: There are no wayside signals which direct the locomotive engineer 
how to progress a train over the Subdivision. Trains are operated under authority granted by the BNSF 
dispatcher responsible for the line. Dispatchers, typically located in a location remote from the rail line, 
have the responsibility for progressing a train across the line. The dispatcher's authorization for train 
movement typically is transmitted by radio, and confirmed by the train crew prior to moving over any 
authorized segment of trackage. While suitable for low density branch lines, this technique would not be 
sufficient for a route with multiple passenger operations, or for mixed freight and passenger service. Use of 
all or a part of the Harbor Subdivision tracks for passenger service could require installation of a complete 
signal system to ensure timely operation of the passenger service without undue delays. Such a system 
would likely be required for a rail transit service even without freight rail service. 

5.36 
8.00 

. . . . . . . . . . . . . .  . . . . . .  . . . . . . .  . . . . . . .  . . . . .  . . .  . , 

. . . . .  . ,  . . . . . .  . . . .  
, .  , . , . . . . .  . . .  . . .  . . .  . . . . .  . . 

HIGHWAY GRADE CROSSINGS . . . . .  

There are 96 grade crossings along the 26.36 miles of track owned by Metro. Of  these, 91 are public street 
crossings. In addition, there are 3 private road crossings and 2 pedestrian grade crossings (one of these 
appears to have been practically eliminated). The northern portion of the line has the greatest density of 
crossings, with an average of 5.5 crossings per mile in the first 10 miles from the Harbor Junction in 
Vernon west through Los Angeles and south to Eucalyptus Avenue in Inglewood. The southernmost 16.36 
miles average only 2.5 crossings per mile. Most of the crossings are protected by flashing lights and 
automatic gates. Some crossings have only flashing lights as warnings to approaching vehicular traffic, and 
a few have only standard crossbuck signs (typically two wooden planks, crossed, forming an "X"; one plank 
saying "railroad" and the other "crossing"). The flashing lights and gates are set for activation by low speed 
trains, and undoubtedly would require resetting of the timing mechanism if the route were upgraded for 
passenger service. Some crossings with low traffic volumes might be candidates for closure. A complete 
inventory of the grade crossings and the type of warning devices at each crossing is presented in Table 1-5. , ,  , ,  

, , ,  
, , ,  

. - 
, , .  - . . , 
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1 43 1 7.75 1 8th Avenue. Los Anzeles 

. . . . . . . 

No. 
42 

I 
mg lights with automatic gates " 1 44 1 7.94 1 1 l th  Avenue, Los Angeles 1 2 - Flashing: lights with automatic eates 

Table 1-5 
Harbor Subdivision At-grade Crossings and Warning Devices 

I Mile I 

" I " "  1 45 1 7.97 1 67th Street, Los Angeles 
0 

1 2 - Flashing lights; 

Post 
7.42 

Crossing and Jurisdiction 
4th Avenue, Los Angeles 

46 
47 

1 50 1 8.60 1 Redondo Boulevard, Inglewood 1 2 - Flashing lights with automatic gates 

Type of Protection 
2 - Flashing lights with automatic gates 

48 
49 

51 1 8.89 1 Pedestrian Crossing, Inglewood I NA; this crossing appears to be closed 
52 1 9.13 1 Centinela Avenue, Inglewood 1 4 - Flashing lights with automatic sates 

8.03 
8.14 

8.23 
8.32 

Crenshaw Boulevard, Los Angeles 
Victoria Avenue, Los Angeles 

2 - Flashing lights with automatic gates 
4 - Flashing lights with automatic gates 
1 - Flashing lights; 

Brynhurst Avenue, Los Angeles 
West Boulevard, Innlewood 

" "  " 
4 - Flashing lights with automatic gates 
2 - Flashing lights with automatic gates 
2 - Flashing lights with automatic gates 
2 - Flashing: lights with automatic eates 

- - 

, .  , . . . 
, , , .  . 

, . ,  , ,  
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2 - Flashing lights with automatic gates 
2 - Flashing lights with automatic gates 

3 - Flashing lights with automatic gates 

53 
54 
55 
56 " "  .J 

2 - Overhead cantilever flashing lights with automatic gates 
2 - Flashing lights with automatic gates 
4 - Flashing lights with automatic gates 
2 - Flashing lights with automatic gates 
4 - Flashing lights with automatic gates 
2 - Flashing lights with automatic gates 
2 - Flashing lights with automatic gates 
2 - Flashing lights with automatic gates 
1 - Flashing lights with automatic gates; 

57 
58 
59 
60 
61 
62 
63 
64 
65 

75 
76 
77 
78 
79 
80 

9.59 
9.82 
9.94 
10.21 
10.36 
10.52 
10.63 
10.82 
11.11 
11.63 
12.36 
12.92 
13.13 

16.94 
17.01 
17.08 
17.14 
17.62 
18.38 

La Brea Avenue, Inglewood 
Ivy Avenue, Inglewood 
Eucalyptus Avenue, Inglewood 
North Cedar Avenue, Inglewood - - 
Oak Street, Inglewood 
Hyde Park Boulevard, Inglewood 
La Cienega Boulevard, Inglewood 
Hindry Avenue, Inglewood 
Manchester Blvd, Inglewood 
Arbor Vitae Street, Los Angeles 
104th Street, Los Angeles 
11 l t h  Street, Los Angeles 
Imperial Highway, Los Angeles 

Lawndale 
159th Street, Lawndale 
160th Street, Lawndale 
161st Street, Lawndale 
162nd Street, Lawndale 
170th Street, Lawndale 
182nd Street, Redondo Beach 

2 - Flashing lights with automatic gates 
2 - Flashing lights with automatic gates 
2 - Flashing lights with automatic gates 
2 - Flashing lights with automatic gates 
2 - Flashing lights with automatic gates 
2 - Flashing lights with automatic gates 



, , 
, , . , ,  , , , ,  , 

, , ,  , 
, , 

, ,  , ,  

. ,  , . , , ,  ., 
, . ,  
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CONNECTIONS TO OTHER CORRIDORS 
At the north end, the Harbor Subdivision connects to the BNSF Transcon (more specifically, the San 
Bernardino Subdivision) near the north end of the Alameda Corridor. At this point, the Harbor 
Subdivision is within a few hundred yards of trackage utilized by the Southern California Regional Rail 
Authority (SCRRA), operator of the Los Angeles area Metrolink commuter rail system, and owned by 
Metro; and other trackage owned by Union Pacific Railroad (UP). The Metro-owned, Metrolink-operated 
trackage runs to Los Angeles Union Station (LAUS) and connects with Metrolink lines running to Ventura 
County, San Bernardino County, Riverside County, and the Antelope Valley. A schematic of connections 
at the north end of the Subdivision appears as Figure 1-2. . , . : . .  , 

, , ,  , ,  

At the south end, Harbor Subdivision trackage passes through the BNSF Watson Yard facilities and 
connects the Watson Yard to the Alameda Corridor. 

. , , , . . 
, , , , , , , , , .  , , , ,  , , , . , , , , , , , . . . . . . . . .  . , 

. ,  , ,  . , . , , , . . ,  , 
, , , , ,  , , , .  . 

, ,  . , , , ,  , .  . , , , , 
, . ,  . 

, . lOOr,l, : I : ,  , '  . ,  . , ,  , .  . ,  . . . . .  . ,  . 
. . . . .  . . . .  . . .  
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. . .  

ABILITY OF RIGHT-OF-WAY TO ACCOMMODATE TRANSIT . . .  : . . . . .  

Modal Options Studied 
There were six transit modes initially considered as part of the Harbor Subdivision Transit Analysis. The 
six modes studied are listed below: 

FRA Compatible DMUs, similar to those in operation on the South Florida Tri-Rail commuter rail 
system. These can share track with freight trains and conventional passenger trains. 

Non FRA Compatible DMUs, like those planned for the Oceanside-Escondido Sprinter service. 
These do not comply with FRA crashworthiness standards for operation on track shared with freight 
and conventional passenger trains. These can only share track with freight trains and conventional 
passenger trains on a time-separated basis. 

Light Rail Transit (LRT), like the Metro Blue Line. 

Heavy Rail, like the Metro Red Line. 

Bus Rapid Transit (BRT), like the Metro Orange Line. 
. . . . .  

, . ,  , ,  
, ,  , 

Metro Rapid express bus service. , ,  . . . . . .  , , 

. , . . . . . . . . . . . .  . . . . .  . . . .  . . .  

Excess right-of-way is not a feature of the Harbor Subdivision. However, with the exception of Heavy Rail, 
. . . .  all of the modes can be implemented with at most comparatively minor property acquisitions, although 

, , .  some would require temporal separation of freight and transit modes in a portion of the Subdivision. As a 
. , ,  , 

::. result of the Surface Environmental Constraints analysis in Chapter 2, Heavy Rail was dropped from 
' 

further consideration; deployment of Heavy Rail would face the greatest number of such constraints, 
particularly right-of-way constraints. Also, BRT was assumed to run on both its own fixed guideway system 
as well as city streets, thus comprising elements of both BRT and Metro Rapid service. Accordingly, Metro 
Rapid service per se was dropped from further consideration. , , , ,  , , , , , ,  , 

, , . . . .  , ,  , ,  

, , 
, , , ,  , , , , ,  

, , , , , , , 
, , , . , , , , . 

, ,  , ,  , 

Width Requirements of Modes Studied , ,  , , 

While some portions of the Harbor Subdivision right-of-way are of ample width to accommodate both a 
freight rail line and an adjacent transit facility, other segments are so restricted that BNSF and transit 
operations could not operate simultaneously unless either additional right-of-way were acquired to make 
construction and operation feasible, or innovative solutions were adopted. Table 1-6 shows ideal minimum 
right-of-way requirements for the various modes studied for the Harbor Subdivision. The table represents 
just the right-of-way section, and does not allow for any station platforms, parking or bus loading zones, or 
other special features such as storage tracks and passing tracks that might be necessary for railroad and 
transit operations. 

While the table shows minimum right-of-way widths for the various combinations of rail and transit use, 
greater widths might be required in specific locations. For example, a BRT or LRT system may need 
additional width at grade crossings with local streets, to accommodate safety devices such as automatic gates 
and flashers. Additional width may be necessary for adequate sight distances on curves. Railroad and 
transit signalization may require additional width, and pockets or turnouts for disabled or maintenance 
vehicles will be in addition to the minimum widths shown. 
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Table 1-7 shows areas where the various modes would encounter right-of-way constraints, potentially 
triggering right-of-way acquisition. 

. . . . . . . . . . . .  . . . . .  . . . .  
10001 1 , ,  , . , . , .  
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Heavy Rail transit, such as the Metro Red Line, requires a grade separated trackway because of the third rail 
power system. Either elevated or subway sections could be accommodated in a 70-foot right-of-way, but if 
there were transitions between the two designs, additional right-of-way might be required. . , . , .  , 

. ,  . . . . . .  . . ,  

The current freight operation could co-exist with an FRA Compliant DMU operation on the same track 
throughout the length of the Harbor Subdivision. Three track segments at the northerly end of the line 
have substandard width of only 30 feet, but could accommodate transit operations on the same track. The 
DMU operation would need to be of a low frequency nature, probably with not more than one train every 
30 minutes in each direction during the peak commute periods or, alternatively, a directional service, 
thereby avoiding the need for building a second track and the potential acquisition of right-of-way. With 
two-way service at headways less than 30 minutes, the need for frequent sidings becomes necessary. With 
frequencies of about 20 minutes, the necessary passing sidings become so close to each other that . , ,  

, . 
construction of a second track is a more practical solution. With any type of operation other than a few : '  ' 

passenger trains during peak hours only, the freight service would need to be operated only at night to 
avoid delays. 

. . . , 

If Non FRA Compatible equipment and temporal separation of the freight service were not possible, a 
separate track would be required for the DMU service, with a minimum 65-foot right-of-way. This would 
be challenging north of Douglas Street because most of the right-of-way is 60 foot or less in width. If 
temporal separation were possible, the minimum right-of-way of 40 feet would be required. 

Similarly, the restricted right-of-way widths north of Douglas Street might preclude the remaining options 
of a BRT two-lane busway, LRT double tracks, or Heavy Rail elevated tracks, but these could easily be 
provided in the right-of-way south of Douglas Street. 

Operation of any transit option on the Harbor Subdivision raises concerns for the design of signalization 
and protective equipment at the grade crossings. No train control wayside signalization exists along the 
length of the Subdivision, and crossing warning devices are both decades old and geared for a slow moving 
freight operation only. Traffic signals would need to be coordinated with the grade crossing protection to 
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ensure that the rail (or busway) right-of-way would be clear of vehicles stopped for Slauson Avenue well 
before the approach of a train or bus. 

Innovative Solutions to Right-of-way Width Challenges 
. I . .  

By varying assumptions on train frequency, route, termini, and freight train operational patterns, most of . . . . , . , , . 
the right-of-way width challenges can be overcome. For example, if freight trains between the Metro Blue 
Line crossing of the Harbor Subdivision at Long Beach Avenue (MP 2.81) and the Metro Green Line 

, ,  , ,  
, ,  , 
, , crossing at Imperial Highway (MP 13.13) were restricted to a late night/early morning window, then it is 

, 
. .  . .  

conceivable LRT trains and freight trains could use a new double track facility between those points, , , ' . . : .  . . . . . ' 1  

eliminating the need for additional new right-of-way. Also, a two-lane BRT busway could be paved around 
. , . .  , , . , .  freight track (much line a street car track) with signal protection and/or temporal separation of infrequent 

, .  , ,  rail service. More detail on such solutions for DMUs, LRT and BRT options appears in later chapters of : .  ' " : 
, , 

, , , ,  , 
' . . .  . : this analysis. As noted, the one exception is Heavy Rail, whose elevated structures have a footprint which , :  

" " '  " '  ' 

. . ,  
. .  . ' . would exceed the available right-of-way in numerous locations. , 

. . .  , , . ,  , , , ,  , , , , ,  , ,  , ,  , . ,  , , , 
, , . , . , , . 

, ,  , ,  , , ,  . , , . 
, ,  , , , ,  , . , . .  . 

It is worth remembering that the widths cited in Table 1-6 are ideal minimum widths. Indeed Metrolink ! , ,  , : ,  , , , 

operates today with double track in segments of its own right-of-way on the San Bernardino Line that are : i  
less than 40 feet. , , , , , , 

, , , 
, , , , ,  , , , ,  , 

, , , , , 
, , . , , , , , . 

, , ,  , , .  , , . 
, ,  , , , , ,  . , , , , 

. , 

, , ,  , 
, , 

, .  , ,  , 
, . 

For continued freight operations alone, few improvements are required on the Harbor Subdivision other ' ' " , '  

than maintenance of the track structure consistent with the minimal level of train operations. 
, ,  , ,  , 
, ,  , , . 

, , ,  , 

Transit options that involve providing the transit on a separate track or guideway parallel to parts or all of 
the Harbor Subdivision (Non FRA Compliant DMUs, LRT, Heavy Rail, and BRT) obviously will require i .  : 

, , ,  , 

totally new facilities, meeting all current standards for the transit operations. If the options involve 
frequent operation of trains or buses, the volumes will probably trigger the need for additional grade 
separations to avoid delays to both transit and vehicular traffic, as well as to provide an acceptable level of 
safety. In addition to the transit trackage or guideway, these options are likely to require shifting of the 
current freight track to one side of the available right-of-way, in order to 'make room for both rail freight 
and transit lines. Anyplace this shift is greater than a few feet will mean reconstruction of the freight track 
with new or used materials, and at a standard consistent with the planned continued freight operation. 

Transit options that involve use of the existing freight track, such as FRA Compliant DMU operations, will 
require reconstruction of the freight track to accommodate the higher speeds of the passenger service. O n  a 
non-signaled railroad, operating speeds up to 60 mph are permitted on Class 3 track. Where current track 
consists of 115-pound per linear yard rail or greater, existing rail can be used. However, substantial 
portions of the Harbor Subdivision have rail of 112-pound weight (too light for passenger use), and much 
of this was installed about 40 years ago. Thus, it is reasonable to assume that most of the rail will need 
replacement even for low frequency DMU operations. This analysis estimates that, based on available data 
on BNSF track charts, 100 percent replacement would be required for approximately 18 miles of freight 
track in the six segments shown in Table 1-8. For DMU operations on freight track, this analysis assumes 
that freight track would be rebuilt to Class 4 standards with wayside signals, allowing for a maximum speed 
of 80 mph. 
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Milepost 12.4 to 16.8: South of 1 0 4 ~  Street to south of Inglewood Avenue 
Milepost 17.1 to 18.4: South of 116" Street to south of 182"~ Street 
Milepost 18.7 to 20.0: North end of Alcoa Yard in Torrance 
Sources: BNSF Track Charts and WSA 

, , . . ,  , , , , , ,  , . , ,  , , , , ,  , . . ,  , , . . . . . . .  . . . . . . .  . , 
, ,  , CHAPTER 1 - EXISTING CORRIDOR CONDITIONS 
, . 

. . , , ,  , , , ,  . I .  , , , ,  , 
, , . . . . . . . . . . .  , , , , , . , , , 

, ,  , .  , . ,  , ,  , , .  , ,  , , , . . . . .  . . .  , , . . , , 

If freight track were used for DMU operations, ties and ballast also will require renewal, with an estimated 
60 percent of the ties requiring replacement where track is not changed out, and 100 percent renewal where 
new track is installed. Again, based on data contained in the track charts, it appears that 100 percent tie 
replacement would be required from milepost 0.00 (Harbor Junction) to 13.00 (south of I l l h  Street), and 
60 percent replacement from milepost 13.00 (south of I l l t h  Street) to 20.00 (north end of Alcoa Yard). 

, . . ,  , , , 

A 100 percent replacement of track, ties, and ballast also would be needed at track transition locations, 
where there are changes in the track support structure such as at bridges, grade crossings, turnouts, and 

, , 
. ,  . ,  
. ,  . , . 

, , , ,  crossings of other rail lines. These locations present greater stress and replacement would be necessary for 
, , .  ride quality, safety, and reduction of long term maintenance costs. There are approximately 30 turnouts 

. , . , ,  , 
' , . , . (switches) along the Harbor Subdivision. Some of these might be removed if they are no longer needed for 

: , ' , 
access to local industrial users. In addition, there are railroad grade crossings at milepost 2.80 (UP at Long 

. ,  , ,  
, , , , 

, ,  , 
, , . , ,  , .  

Beach Avenue) and at milepost 14.63 (also UP at Douglas Street) that would require replacement and 

, , , , , , , . interlocking signals (signals that control the rail-to-rail crossing). Grade crossings would need to be rebuilt 
: : ' , to standards per Title 49 CFR Part 234 Grade Crossing Signal Safety. , , , , ,  , , ,  , , 

, ,  . . .. , . . . . .  

, , 
, ,  , ,  

, , , , 
, ,  , 
, , 

, , ,  , ,  All of the options, other than freight-only use and Heavy Rail transit on elevated or underground 
, , , , . , . . 

, , , guideways, will trigger a complete need to upgrade and retime the flashing lights, automatic gates, and 
: '  , other protective devices at grade crossings, and install wayside signals. The primary need is to retime the 

operation of the lights and gates to reflect the higher transit vehicle speeds. However, since many of the 
options will require shifting of the freight track and construction of totally new transit tracks, the lights 
and gates will need to be relocated outward within the right-of-way and will probably require all new 
installations. 

SUMMARY 

. .  , .  

The Harbor Subdivision presents an opportunity for transit use, but not without significant improvements. 
All options under analysis would require new facilities, and all at-grade options would require new grade 
crossing protection devices. Some street closures may be prudent to enhance safety, but street closures per 
se were not part of this analysis. Because at-grade transit options, both rail and bus, would traverse existing 
crossings in a matter of seconds, it is not likely that any of these options will trigger the need for grade 
separations. 

. ,  . ,  . . . . .  
. . . . . . .  , , . .  , ,  

, . ,  , ,  . . . . . .  
, . .  

, , ,  

. . . . . . .  

. . . . . . . . . . . . . . . . .  , , . , ,  . . , ,  . . . . .  . . . . . . . . . .  . . . .  . . 
. . . . . . .  , . . , , , , . . . . . .  . .  , ,  . . . . . . . .  . . . . .  . . . . .  
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Table 1-8 
100 Percent Track Replacement 

Milepost 0.0 to 1.8: Harbor Junction to 55' Street 
Milevost 2.3 to 10.9: 2nd Street to west of Hindrv Avenue 

, . 
. . . . . . .  . , 



. . . . . . , 
, . 

... . .  . . .  . . . . . . . . 
. . . . . .  . . . . . Chapter 2 : ' :  

SURFACE ENVIRONMENTAL CONSTRAINTS 

INTRODUCTION 
This chapter evaluates the surface environmental constraints inherent in implementing various transit 
modes on Metro's Harbor Subdivision for transit service. Specifically, surface environmental constraints 
include: 

Noise and Vibration Impacts: Noise and vibration sensitive land uses are locations where people 
reside or where the presence of unwanted sound could have adverse affects. Land uses such as 

: residences, schools, hospitals, guest lodging, libraries, and some passive recreation areas would be 
. . .  

' . :considered noise and vibration sensitive and thus constraints, which may warrant measures for 
: ,  protection from intruding noise and vibration. For this analysis, the potential for a noise and 

. , ,  
, , . ,  , , . . 

, ,  . .  'vibration impact is not dependent on the number of receptors: a noise constraint to just one 

, , . . , , , , , . .  . residence is a noise constraint. . . , ,  , 

. , 
. .  , ,  

0' Park and Recreational Facilities: For purposes of this analysis, any City, County, or State 
. ,  , 

, . ,  , ,  . .  , .  
. ,  . , , 

, . ,  
designated park or recreation area located adjacent to the rail corridor may be considered an 
environmental constraint, which may preclude the potential acquisition of right-of-way. 

Right-of- Way Width Restrictions: These restrictions pertain to areas where the existing right-of-way 
is insufficient to accommodate joint transit and freight rail uses. In such locations, acquisition of 
right-of-way may be required. 

Elevated Structures: These would include a freeway overcrossing of the Harbor Subdivision, which 
would be a constraint for a grade separated, elevated Heavy Rail line (defined in the next section) 
running along the subdivision. The overcrossing would force the Heavy Rail line to either return to 

::grade or pass under the overcrossing in a subway. 

Cultural Resources: For the purpose of this analysis, any City, County, or State designated historic 
resources located adjacent to the rail corridor may be considered an environmental constraint, 
precluding the potential acquisition of right-of-way. 

Visual Constraints: An elevated railway structure may be incompatible with the visual setting and 
considered a visual constraint in segments of the Harbor Subdivision. For industrial areas, an 
elevated railway structure would be consistent with the visual quality of the surrounding area and 
not present a visual constraint. Industrial areas tend to be more urbanized and tolerant of differing 
types of developments. Many of the industrial areas along the Harbor Subdivision presently contain 
elevated structures. However, areas containing parks, designated cultural resources, and residential 
land uses may not be compatible with elevated railway structures. An elevated Heavy Rail line may 
act as a physical divide and affect the visual quality of the setting and also a divide of residential 
areas. Parks and designated cultural resources are areas where natural beauty is emphasized. In such 
places, elevated rail structures may affect the visual setting. 

Safety Concerns: For this analysis, a safety constraint mostly pertains to a clustering of residences 
where pedestrians frequently walk on the right-of-way. At-grade crossings per se are not considered 
safety constraints, as this analysis assumes crossings will have the highest level of protection and 
warning devices, i.e. automatic gates and flashing lights. Also, Federal Aviation Administration 
warnings of Light Rail Transit (defined in the next section) or elevated Heavy Rail near airport 
runways would amount to safety constraints. 
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MODAL OPTIONS CONSIDERED 
This analysis considered potential surface environmental constraints relative to the five transit modes which 
potentially could be deployed on the Harbor Subdivision. These modes and the basic assumptions for 
their deployment are: 

F R A  Compliant Diesel Multiple Units (DMUs) - These are self-propelled rail cars that comply 
with FRA crashworthiness standards for operation on track shared with freight and conventional 
passenger rail equipment. 

Non F R A  Compliant Diesel Multiple Units (DMUs) - These are DMUs that do not conform to 
the FRA crashworthiness standards for operation on a track shared with freight and conventional 

. . 

passenger rail equipment. Such equipment could only operate on the Harbor Subdivision on track : : , '  , : , .  

separated from those used for freight operations (spatial separation), or on a time-separated basis . . , , ,  , , .  

(temporal separation). 
. .  . 

Ligbt Rail Transit (LRT) - Like the Metro Blue Line, this mode would require new double track : : : : : .  . , 
and an overhead contact (catenary) system. Freight trains can use LRT track, but only on a time . , , , . . , , . 
separated basis; otherwise, two separate facilities would be required. 

Heavy Rail - Heavy Rail service, like the Metro Red Line, would require a grade-separated, elevated 
track or a subway. 

Bus Rapid Transit (BRT) - Like the Metro Orange Line, BRT is characterized by its own right-of- 
way, separate from streets, arterials and highways, with its own stations and potentially its own 
equipment. It could operate on city streets, similar to Metro Rapid bus service. . 

.J 
, , , ,  , 

, ,  , ,  
i ,  , , , ,  . Metro Rapid bus service is characterized by frequent service, fewer stops versus regular service, color coded 

, ,  , 
, , 

, , , .  buses, enhanced stations with on-line information systems, bus priority at traffic signals and low floor , 

, . , . . . , . . . . equipment. Metro Rapid operates on city streets, rather than on a fixed guideway as does the Metro I . . . :  . - .  

- Orange Line BRT system. For this analysis, the BRT option would also operate for part of its route on city 
streets, like Metro Rapid service. Thus, the BRT option in this analysis comprises elements of both Metro , : .  . . , 
BRT service and Metro Rapid bus service. , , ,  , .  

, . , . . , 
, , . . . , , , , , , . , , , , , 

A conventional commuter rail service, as provided by the Southern California Regional Rail Authority's 
Metrolink operation, uses locomotive-hauled trainsets which can be operated bi-directionally. Metrolink 

, ,  , ,  

cars are bi-level cars, maximizing passenger carrying capacity. These trainsets are typically much heavier , , , , , , . 
and longer than DMU trainsets, and generate greater noise and vibration impacts. This analysis used 
DMUs to represent a commuter rail service operation. 

FREIGHT RAIL SERVICE AND IMPLICATIONS FOR TRANSIT MODES 
. .  , ,  

. . . . 
. .  . . , 

. ,  . .  This analysis assumed that BNSF would continue to operate freight rail service on all portions of the 
. . , .  Harbor Subdivision indefinitely into the future. Accordingly, BNSF would need access to all portions of 

the line, even to those which are unused or lightly used now. At the same time, where BNSF traffic is 
lighter or nonexistent, this analysis assumed that the freight traffic could be shifted to a late night/early 
morning window, freeing the right-of-way for transit use during most of the day. Specifically: 

Between Harbor Junction (near 25th Street and Santa Fe Avenue) and Malabar Yard (between Pacific 
Boulevard and 52nd Street), where BNSF trains operate 5 days a week, the trains would retain their 
current operating patterns. 
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. . . . . .  
Between Malabar Yard and Interstate 105 (I-105), where BNSF trains operate thrice weekly or less, the .. : : :  

trains would operate in a late nightkarly morning window, assuming deployment of Non FRA . . 

Compliant DMUs, LRT and BRT. 

Between 1-105 and Watson Yard (near Wilmington Avenue and Lomita Boulevard), where BNSF 
trains are more frequent, the trains would retain their current operating patterns. 

Assumptions used for the evaluation of surface environmental constraints relative to the various modal 
options included the following. For all options, a southern terminus on Sepulveda Boulevard was included 
for planning purposes. Specific locations for termini and intermediate stations would require further 
analysis and discussions with local planning authorities. 

. . 
, , F R A  Compliant DMUs would operate on the Harbor Subdivision between 25th Street in Los , , , , .  
, ,. 

. . . . . . . .  Angeles and Sepulveda Boulevard in Torrance. They would have a new connection to Los Angeles , , ' ' 

Union Station (LAUS) via a flyover of the Alameda Corridor and BNSF mainline tracks to 
Metrolink-controlled tracks adjacent to the Los Angeles River. The DMUs would share track with 
BNSF freight trains on the Harbor Subdivision. , . .  

. . . . . . . . . .  

Non FRA Compliant DMUs would operate between the Metro Blue Line crossing (connection to 
the Blue Line) and Sepulveda Boulevard in Torrance. The DMUs would share track with BNSF . . . . .  . . ,  , .  

. . . . .  
freight trains between the Metro Blue Line crossing and the Metro Green Line crossing, given that : . , . . 
the BNSF freight trains operate only during a light night/early morning window in this area. They . . " " ' ' " 

would operate on a separate facility apart from the BNSF freight tracks south of the Green Line 
crossing. 

LRT would have a northern terminus at the 7th Street/Metro Center Station in downtown Los 
Angeles, but would operate on the Harbor Subdivision between the Metro Blue Line crossing and 
Sepulveda Boulevard in Torrance. LRT would also share track with BNSF freight trains between the 
Metro Blue Line crossing and the Metro Green Line crossing, given that the BNSF freight trains 
operate only during a light night/early morning window in this area. They would operate on a 
separate facility apart from BNSF freight tracks south of the Metro Green Line crossing. 

Heavy Rail would operate on the Harbor Subdivision between 25th Street in Los Angeles to the 
Galleria in Torrance. It would have a connection to LAUS, though the route and cost for such is 
not specified in this report. Heavy Rail would be grade-separated from motor vehicle traffic and 
have a separate facility from BNSF freight tracks. 

BRT would operate only in portions of the Harbor Subdivision between the Metro Blue Line 
crossing (connection to the Metro Blue Line) and Sepulveda Boulevard in Torrance. The portions 
that would use the right-of-way are between the Metro Blue Line crossing and Manchester Boulevard 
and Aviation Boulevard and between Rosecrans Avenue and 182nd Street. Between the Metro Blue 
Line crossing and Manchester Boulevard, where the right-o6way is insufficient to accommodate 
separate busways and a freight rail track, the freight rail track would be embedded in the busways; 
freight trains would be restricted to a late night/early morning window in this segment. For the 
remaining segments of the route, BRT would operate on city streets, as does the Metro Rapid service. 

, . . . 
. , ,  , .  

. , 

. , .  . . . . . .  . . ,  . . .  . . 

ENVIRONMENTAL CONSTRAINTS BY SEGMENT 
This analysis considered the surface environmental constraints relative to the five modal options cited 
above on the 26.36 miles of the Harbor Subdivision owned by Metro. 
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, , 
. . , ,  

Because of the length of the Metro-owned line portion and the varied surrounding land uses, this analysis ' : :  

assesses the corridor by 13 segments. The segments were identified by two considerations: the potential . . . . . . .  . . . . .  
, .  , . . , , .  . 

station locations for the transit modes and changes in land uses. . . . . .  , , 
, . ,  

The analysis team visited each segment and utilized previous reports (see Appendix D) and other available 
information for the following assessments. , ,  , , ,  , ,  , 

, , 

1. Harbor Junction to 37th Street 
. . .  This segment is entirely within the City of Vernon. The northern terminus of the Subdivision and the 

j .  . .  junction with the BNSF east-west Transcon mainline is near the Los Angeles River. This area is well-suited 
to accommodate transit traffic. The land uses are primarily industrial and transportation-related. Only 
right-of-way constraints were noted. Using this segment would be FRA Compliant DMUs and Heavy Rail. 

. . . .  
, .  , . , 

, .  , .  

Possible Sensitive Noise and Vibration Constraints: None. 

Possible Park and Recreation Constraints: None. 
. . . . . .  . . . . .  , ,  . ,  . . . . .  , , . . . . .  . . . .  . . .  , , . . . . .  . . . . .  

, ,  . ,  
, .  , ' .  : .  Possible Right-of-way Constraints: Portions of this right-of-way are about 40 feet in width, which is 

, , 
, , ,  , ,  insufficient for Heavy Rail and freight rail operations. , . 

. , 
, ,  , ,  

. . ,  , , .  . . . . . . .  . , ,  

, .  . , . . . . . .  
, , ,  , .  

, .  , 

Possible Elevated Structures Constraints: None. , . 
. . . . . . .  

, , ,  , ,  , ,  
, ,  , ,  . , , , ,  , , , 

. . . .  , 
, , 

, , ,  , ,  , ,  , ,  

Possible Cultural Resources Constraints: None. 
, .  , ,  , . ,  , ,  , ,  

, ,  , , , ,  , . . . . . . .  
, ,  , ,  , , ,  , ,  . 

, ,  . , , ,  , , , 
, , 

, , , ,  , , ,  , .  
, .  . 

: , Possible Visual Constraints: None. i , , , , , , ' : , , 
, , ,  , ,  , ,  

, , , , ,  , , , .  . 
, , ,  , , , .  , ,  , ,  , ,  

, , .  , , , , . , , ,  , ,  , , ,  

. . . . .  . ,  . , ,  , . , .  Possible Safety Constraints: None. . . .  
. . .  

. , , . . . . . . . . . .  , ,  , . . . . . . . . .  , . 
. . .  . .  , , , , .  , ,  , ,  

: 2.37th Street to Slauson Avenue' ' : : :  i r . ,  : , ,  , ,  
. .  , 

. , ,  . . . .  This segment is entirely within the City of Vernon. This area is also highly compatible for transit use. The " .  
, , . .  , , land uses are primarily industrial and commercial. Only right-of-way constraints were noted. Using this 

. , , . . . .  segment would be FRA Compliant DMUs and Heavy Rail. , , ,  , ,  , .  
, , .  . , , 

, ,  , ,  , 
, ,  , , , 

. . .  Possible Sensitive Noise and Vibration Constraints: None. , , 
, . 

, , ,  
" Possible Park and Recreation Constraints: None. 

, . 
, . 

, , . , . , , . , 

~ o s s i b l ~ ' ~ i ~ b t - . f - ~ a ~  Constraints: Portions of this right-of-way are about 40 feet in width, which is 
: ' . . insufficient for Heavy Rail and freight rail operations. 

, , ,  , , 

Possible Elevated Structures Constraints: None. 

Possible Cultural Resources Constraints: None. 

Possible Visual Constraints: None. 

Possible Safety Constraints: None. 

. . . . . . . . . . . .  . . . . . . . .  . ,  . . . , , ,  . . 
. . 

, ,  , . , . . ,  . . . . .  . . .  . . .  . , ,  , ,  

. . . .  . .  , . , 
. ,  , ,  
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3. Santa Fe Avenue / Slauson Avenue to Avalon Boulevard 
The segment traverses portions of the Cities of Vernon and Los Angeles. Numerous surface environmental.. , , . . .  . 

, ,  . 
, ,  , , 

, , 

: ,  , constraints were identified in this segment. FRA Compliant DMU, Non FRA Compliant DMU, LRT, 
Heavy Rail, and BRT modes would use either part or all of this segment. 

Possible Sensitive Noise and Vibration Constraints: The following areas adjacent to the rail corridor 
. contain noise and vibration sensitive land uses: , , , , . , , 

, , , , , , , , , , , 
, , 

, .  , ,  , .  , .  . . . , . , . , , , , , .  

, , , ,  , ,  , , . . . . . . .  
. ,  . .  Augustus Hawkins Natural Park, located adjacent to the rail corridor at Slauson Avenue between 
. . . . .  . . .  . . Fortuna Street and Compton Avenue. . ,  , ,  , , ,  , . , . . . . .  

The Los Angeles Academy Middle School located adjacent to the rail corridor between Avalon 
. . . . .  Boulevard and Paloma Avenue. , , ,  . ,  . . 

. , , , . , 
, , , , ,  , , . ,  . , . , . . . . . . . . . . .  . . . . . . .  

Avalon Memorial Medical located at Avalon Boulevard on the south side of the rail corridor. 

With the Non FRA Compliant DMU, LRT and BRT modes, the thrice weekly freight rail service will be 
pushed to a nighttime window. The nighttime freight operations will trigger greater potential impacts to 
noise and vibration sensitive land uses as opposed to daytime operations. Also, LRT, Heavy Rail, and BRT 
would require major construction, triggering short-term noise impacts. 

Possible Park and Recreation Constraints: Overall, the rail corridor is located in a highly built-out urban 
setting. Park and open space and recreational options are limited to a few areas along the -26.36-mile 
corridor. In this segment, one park exists: 

. . . . . . . .  
Augustus Hawkins Natural Park, adjacent to the rail corridor at Slauson Avenue between Fortuna : :  

, , . . . . : Street and Compton Avenue. , , : ,  , , , , : . . . . . . . . . .  . . . . . . . . .  . . . . . . .  . . . . .  . ,  , ,  , ,  , . ,  . .  , ,  , , . . . . .  . . . . .  . . . . .  . . . .  . . . .  , 

The DMU alternatives can be implemented within the existing right-of-way, without possible right-of-way 
acquisition from parkland. This is true for LRT and BRT, as freight tracks can be added between LRT 
double track or within the two-lane busway for short segments. This would not be the case for Heavy Rail. : .  : .  , 

, ,  , 
. , .  . . .  

, , 
. . ' 

, ,  . Possible Rigbt-ofway Constraints: The rail corridor right-of-way in this segment is limited to 30 feet in a - -  
" '  

, , 
, , , ,  

' 

few sections. This limited amount of right-of-way is a constraint for Heavy Rail with the continued . 
, , . . . . . . .  . . . . .  operation , of . ,  freight , .  rail service. . .  , ,  , ,  , ,  . , , ,  . ,  , . . , ,  , 

, , , . . . 
, , , , , . , , . . , , , , , , .  , , , . , , , , . , 

, . 
, , - . . .  , . .  

: . , . , : Possible Elevated Structures Constraints: Heavy Rail on an elevated structure would be constrained by 
I '  . : .  . the presence of the Blue Line overcrossing at Slauson Avenue and Long Beach Avenue. The constraint : , , 

, . might be avoided by placing the Heavy Rail option in a subway. 
, , 

, , ,  . . . . . . . . .  , , 

, ,  , , , , , , , , . . , ,  
, , , 

, ,  , 
. ,  . , 

, ,  , ,  , 
, ,  , , , 

Possible Cultural Resources Constraints: None. , , ,  , ,  
, , 

, , , , , , , 
, , . . . . . . . . .  . . . . .  . , .  

. ,  , .  
, .  , , . 

~oss tb le  Viszlal Constraints: None. 
, , ,  , ,  

, , , , , , , . 
, , ,  , 

, , 
, , ,  , ,  

Possible Safety Constraints: None. , , , ,  , 
, , ,  , 

, ,  , , .  , , , 

4. Avalon Boulevard to Western Avenue (Slauson and Western area) , . , ,  , 

This segment is within the City of Los Angeles. Numerous surface environmental constraints were , 
, , ,  

identified. FRA Compliant DMU, Non FRA Compliant DMU, LRT, Heavy Rail, and BRT modes would . . . .  

use this segment. . . .  
, , ,  , . . . . .  . . .  . ,  . ,  

, , ,  , . . . . .  , , .  . . . . .  
, . .  , ,  , , ,  . ,  , , ,  , ,  . . 

, . . , . , , . 
, , . , ,  . , , ,  , . , . , .  , , , ,  , . . . . . . .  , , , , ,  , , , .  , . . . . . . .  . . 
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Possible Sensitive Noise and Vibration Constraints: . . . . .  The following areas . . ,  adjacent to the . . . .  rail corridor : :  : :  

contain noise and vibration sensitive land uses: , , , : ,  , , , , , . , , ,  , . , , . , , , , . . . . . . . .  . . . . . .  . . .  . . . .  

Residences adjacent to the rail corridor and located from Main Street to Western Avenue. 

With the Non FRA Compliant DMU, LRT and BRT modes, the thrice weekly freight rail service will be 
pushed to a nighttime window. The nighttime freight operations will trigger greater potential impacts to 
noise and vibration sensitive land uses as opposed to daytime operations. Also, LRT, Heavy Rail, and BRT 
would require major construction, triggering short-term noise impacts. 

Possible Park and Recreation Constraints: None. 

Possible Rigbt-of- Way Constraints: The rail corridor right-of-way in this segment is limited to 30 feet in a 
, , , , , , , , 

: :  : ,  few sections. This limited amount of right-of-way is a constraint for Heavy Rail with the continued 
i ,  . operation of freight rail service. 

, ,  , ,  
, ,  , . . . , ,  , ,  . . . .  

Possible Safety Constraints: None. . . . . , , , , , , . . . . . .  . , 

, , , . .  , .  . . . . . . .  , , . 
, , , ,  , . ,  . 

, , 
. . ,  . . .  . . . . .  

. ,  , , ,  , , , : ' ,  , ,  Possible Elevated Structures Constraints: Elevated Heavy Rail would be constrained by the of the . . . . , 

, , ,  , ,  Interstate 110 (1-1 10) Freeway overcrossing. . . . .  
, , . . , , , , , , . . . . . . . . .  . . 

. . ,  

, , , ,  , 

, , ' Possible Cultural, Resources Constraints: None. ., , 
, , , , , , , , , . , , , , , , , , , , , , , , , , , ,  , , 

, ,  , ,  . . . . . .  . . .  , ,  , , , , ,  , , ,  , 
, ,  , ,  , ,  

, ,  , ,  , 
, , .  , .  , .  , . , , ,  , , , , ,  , , . .  , , , , ,  , , . , . 

, , ,  , .  , , , . .  , 
, .  . 

Possible Visual Constraints: None. . , . . . . . . . .  , , , , , , , , . , , , 
, . 

. . .  , ,  , ,,. 
. .  , 

, . , ,  . . ,  , ,  . 
, ,  , , , 

, ,  , 

, , ,  . ,  , ,  , ,  
" 

Possible Safety Constraints: None. ' 

, , ,  . .  
, , 

5. Western Avenue to Crenshaw Boulevard , . . , ,  , , , ,  . 

This segment is within the City of Los Angeles. Numerous surface environmental constraints were 
identified. FRA Compliant DMU, Non FRA Compliant DMU, LRT, Heavy Rail, and BRT modes would 
use this segment. 

Possible Sensitive Noise and Vibration Constraints: The following areas adjacent to the rail corridor 
contain noise and vibration sensitive land uses: 

A few residences located less than 100 feet from the rail corridor at Wilton Street. 

Residences located across from Hyde Park Boulevard between Fourth Avenue and Seventh Avenue. 

Residences located adjacent to the rail corridor at 66th Place and 1 l th Avenue. 

Hyde Park Elementary School located near Hyde Park and Eighth Avenue. 

With the Non FRA Compliant DMU, LRT and BRT modes, the thrice weekly freight rail service will be 
pushed to a nighttime window. The nighttime freight operations will trigger greater potential impacts to 
noise and vibration sensitive land uses as opposed to daytime operations. Also, LRT, Heavy Rail, and BRT 
would require major construction, triggering short-term noise impacts. 

Possible Park and Recreation Constraints: None. 

. . . . . . . . . . .  . . . . . . . .  . . . . . . . . .  . . . . . . . .  . . . . . . . . . .  . . 
. .  , ,  . . . . . . .  . . . . . . .  . . . .  . . .  . . . . . .  . . , , , , , 
. . .  . . .  . . 100011 . ' . ,  : ' .  ' . . . .  . . . .  . . . . .  . . . .  . . . . 
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, , , , , 

, . 
, ,  . .  Possible Right-of Way Constraints: The rail corridor right-of-way at one point is limited to 30 feet. This 

. . . .  . limited amount of right-of-way is a constraint for Heavy Rail with the continued operation of freight , 
. .  rail . 

service. , , .  
, . .  . . , .  

Possible Elevated Structures Constraints: None. 

Possible Cultural Resources Constraints: None. 

Possible Visual Constraints: The elevated Heavy Rail alternative is less desirable in this area. The presence 
of residential land uses presents a visual constraint for an elevated Heavy Rail structure. 

Possible Safeety Constraints: None. 

6. Crenshaw Boulevard to Manchester Boulevard/Aviation Boulevard 
This segment is within the Cities of Los Angeles and Inglewood. Numerous surface environmental 
constraints were identified. FRA Compliant DMU, Non FRA Compliant DMU, LRT, Heavy Rail, and 
BRT modes would use this segment. 

Possible Sensitive Noise and Vibration Constraints: The following areas adjacent to the rail corridor 
contain noise and vibration sensitive land uses: . .  . 

, .  , ,  
, ,  , . 

Inglewood Park Cemetery located across Florence Avenue. 

Edward %ncent Park, formerly known as Centinela Park, located at Centinela Avenue and Florence 
Avenue. 

With the Non FRA Compliant DMU, LRT and BRT modes, the thrice weekly freight rail service will be 
pushed to a nighttime window in this segment. The nighttime freight operations will trigger greater 
potential impacts to noise and vibration sensitive land uses as opposed to daytime operations. Also, LRT. 
Heavy Rail, and BRT would require major construction, triggering short-term noise impacts. 

Possible Park and Recreation Constraints: Edward Vincent Park is located adjacent to the rail corridor. 
The rail corridor right-of-way is limited mostly to 50 feet. This limited amount of right-of-way is a 
constraint for implementation of Heavy Rail with the continued operation of freight rail service. The 
DMU, LRT, and BRT alternatives could operate within the existing right-of-way. Acquisition of new right- 
of-way could be required for Heavy Rail. Such acquisition could impact parkland. 

Possible Right-of-way Constraints: The rail corridor right-of-way is limited mostly to 50 feet. This 
limited amount of right-of-way is a constraint for implementation of Heavy Rail with the continued 
operation of freight rail service. , . . . . ,  . . . . ,  . 

. , .  . . . . . . , ,  . 
. .  . 
, .  , . . 

Possible Elevated Structures Constraints: None. 

Possible Cultural Resources Constraints: According to the Crenshaw-Prairie Transit Corridor Major 
Investment Study, Centinela Springs is a California Historic Landmark located in this area. It is located 
inside Edward Vincent Park, which is adjacent to the right-of-way. Heavy Rail may require right-of-way 
acquisition, which could impact Centinela Springs. 

. .  . 
, . ,  . .  , 

, ,  , ,  
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CHAPTER 2 - SURFACE ENVIRONMENTAL CONSTRAINTS 

Possible Visual Constraints: The elevated Heavy Rail alternative is less desirable in this area. The presence 
of park, cultural resource, and residential land uses presents a visual constraint for an elevated Heavy Rail 

. . . .  . , ,  structure. . , ,  

Possible Safeety Constraints: None. 

7. Manchester Boulevard/Aviation Boulevard to 1-105 (Imperial Highway) 
This segment runs through portions of the Cities of Los Angeles and Inglewood. This area is well-suited to 
accommodate transit traffic. The land uses are primarily industrial and transportation-related. Still, 
numerous surface environmental constraints were identified. FRA Compliant DMU, Non FRA Compliant 
DMU, LRT, and Heavy Rail modes would use this segment. 

Possible Sensitive Noise and Vibration Constraints: The Century Boulevard overcrossing is only a single- 
track overcrossing. Both of the DMU alternatives could operate on the existing single track; LRT and 
Heavy Rail could not. Implementing LRT and Heavy Rail here would require major construction 
triggering short-term noise and vibration impacts. 

Possible Park and Recreation Constraints: None. 

Possible Right-of- Way Constraints: As there is only a single track viaduct over Century Boulevard; LRT 
and Heavy Rail would require new facilities to cross Century Boulevard. While the LRT improvements 
could be implemented within the existing right-of-way, Heavy Rail would require additional right-of-way. 

. . . . . . . . . . . .  . . . . . . . .  
Possible Elevated Structure Constraints: Heavy Rail may be 'constrained by the elevated portion o f  
Interstate 105 (I-105), and also the elevated portion of the Green Line. This constraint might be avoided by 

. . .  placing the Heavy Rail option in a subway. , , , ,  , ,  . , ,  . ,  

, , , . . . 
, , , , ,  , , , ,  , . , . , , , , , . . . . . . . . .  . . .  , , , , , ,  . . . . . . .  

. , , ,  , , , . . . .  , . ,  . 
. . .  Possible Cultural Resources Constraints: None. , . ,  . 

, . , . , . . . . . . . . .  , , , , , , , , 
, . , , , . , , , , , .  , , , ,  , 

, , .  
, ,  , ,  , 
, .  , , , 

, . 
, , , ,  

Possible Visual Constraints: None. , , , , 
, . , , .  . , , ,  , , , . . . . . . .  . . . . .  . , , , , , , , , 

Possible Safeety Constraints: Implementing LRT and Heavy Rail would require below-grade construction 
along the airport itself. The Federal Aviation Administration (FAA) has previously expressed concerns of 
electromagnetic interference of the Green Line's overhead contact (catenary) system (OCS) with airport 
navigational aids and intrusion of the rail guideway and OCS into the runway protection zones for 
Runways 25L and 25R. To avoid these potential conflicts, LRT and Heavy Rail would likely have to 
operate in a subway or a trench alignment east of the runways. 

8.1-105 to El Segundo Boulevard 
This segment runs through portions of the Cities of Los Angeles and El Segundo. The land uses in this 
area are primarily industrial and transportation-related. Still, numerous surface environmental constraints 
were identified. FRA Compliant DMU, Non FRA Compliant DMU, LRT, and Heavy Rail modes would 
use this segment. 

As previously noted, from 1-105 south to Watson Yard, this analysis assumed that freight rail service is 
frequent enough that it cannot be pushed to a late night/early morning window. Accordingly, it assumed 
spatial separation for Non FRA Compliant DMUs, LRT and BRT, along with the requisite rights-of-way 
widths. Heavy Rail would also have a separate facility. 

, , ,  . . 
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Possible Sensitive Noise and Vibration Constraints: The only noise and vibration sensitive land uses are 
residences located across North Aviation Boulevard between 118th Street and 124th Street. LRT and Heavy 
Rail would require major construction, triggering short-term noise impacts. 

Possible Park and Recreation Constraints: None. 

Possible Right-of-way Constraints: This segment has a right-of-way width of 60 feet. This limited 
amount of right-of-way is a constraint for Heavy Rail with the continued operation of freight rail service. 

Possible Elevated Structures Constraints: None. 

Possible Cultural Resources Constraints: None. 

Possible Visual Constraints: None. 

Possible Safety Constraints: None. 

9. El Segundo: El Segundo Boulevard to Rosecrans Avenue 
, ,  , 

This segment is in the City of El Segundo. This area is well-suited to accommodate all modes. The land , ,  ' ,  ' , :  : 
, , 

uses in this area are primarily industrial and transportation-related. Still, numerous surface environmental - - 
' ' ' '  ' ' ' ' ' 

constraints were identified. FRA Compliant DMU, Non FRA Compliant DMU, LRT, and Heavy Rail 
. . 

modes would use this segment. . ,  , ,  . .  
, , . . . . .  . , ,  , 

Possible Sensitive Noise and Vibration Constraints: None. 

Possible Park and Recreation Constraints: None. 
, .. , , ,  , .  . . 

Possible Right-of-way Constraints: This segment has a right-of-way width as narrow as 60 feet in some 
locations. This limited amount of right-of-way is a constraint for Heavy Rail with the continued operation 
of freight rail service. 

, ,  , . .  , , 

, , .  
I .  , . . , ,  . Possible Elevated Structures Constraints: Elevated Heavy Rail may be constrained by the proximity of the 

, . 
. . .  elevated portion of the Metro Green Line and the presence of the Rosecrans Avenue and Aviation 

Boulevard underpass. 

Possible Cultural Resources Constraints: None. 

, , . . , . , . , 
' . , ,  , , , , : , Possible Visual Constraints: None. , , , . , 

, ,  , ,  

, , 
, , ,  , , , , , , , . , 

Possible Safety Constraints: None. , ,  , 
, , , ,  , 

, , ,  

, , 
, , , . ,  , , , ,  , . . . .  

10. Rosecrans Avenue to ~ a n h a t k n  Beach Boulevard 
This segment runs through portions of the Cities of Hawthorne, Redondo Beach and Lawndale. This area 
is also well-suited to all modes. The land uses in this area are primarily commercial. 

. . . . . . .  Possible Sensitive Noise and, Vibration Constraints: None. 

Possible Park and Recreation Constraints: None. . . . . 

. , . . . . . . . . . .  . . 
. ,  . ,  . .  , , , , , . , . , .  . . . . .  

10001 1 , ,  , ,  . . . . .  , ,  . , . 
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Possible Right-of- Way Constraints: None. . . .  
. . . . , , . . . . 

Possible Elevated Structures Constraints: Elevated Heavy Rail may be constrained by the proximity of the 
elevated portion of the Metro Green Line and the presence of the Rosecrans Avenue and Aviation 
Boulevard underpass. 

Possible Cultural Resources Constraints: None. 

Possible Visual Constraints: None. 

Possible Safety Constraints: None. 

11. Manhattan Beach Boulevard to 190th Street 
This segment runs through portions of the Cities of Lawndale, Redondo Beach, and Torrance. Numerous , : 1 , . 
surface environmental constraints were identified. FRA Compliant DMU, Non FRA Compliant DMU, : 1 1 ,  i ' 1 
LRT, Heavy Rail and BRT modes would use this segment. , , , , , ,  , 

Possible Sensitive Noise and Vibration Constraints: The following areas adjacent to the rail corridor , , , 
. ,  . . 

contain noise and vibration sensitive land uses: . , .  
. . 

. , , .  , 

Residences located adjacent to both sides of the rail corridor starting at 159th Street and continuing 
to 162nd Street. 

Residences located on the east side of the rail corridor between 162nd Street and 170th Street. 

Residences located on both sides of the rail corridor from 170th Street to Artesia Boulevard. 

Pacific Crest cemetery located on Grant Avenue and Inglewood Avenue. 

El Nido Park located at 182nd Street and Kingsdale Avenue. . . .  
, . .  . . .  . .  

Residences located on the west side of the rail corridor between 182nd Street and Spreckels Court. 

A sensitive receptor, a medical building, located at Hawthorne Boulevard and 190th Street. 
, , , , . .  . , . . ,  . 

Non FRA Compliant DMU, LRT, Heavy Rail, and BRT alternatives will require major construction, 
triggering short-term impacts to noise and vibration sensitive land uses through this segment. : 1 

, , ,  , 
, , , , , , . . , , ,  , ,  

, , ,  , 
, , ,  

, , 
, , ,  

. ,  , , , 
, , ,  , 

Possible Park and Recreation Constraints: None. , , , , ,  , 
, , , , , , , 

, , , , , , , 
, ,  , ,  , 
, ,  , 

, , ,  , ,  

Possible Right-of- Way Constraints: None. 

Possible Elevated Structures Constraints: None. 

Possible Cultural Resources Constraints: None. 

Possible Visual Constraints: An elevated Heavy Rail alternative is less desirable in this area. The presence 
of park and residential land uses in this segment presents a visual constraint for an elevated Heavy Rail 
structure. 

Possible Safety Constraints: This area has numerous residences located adjacent to both sides of the rail 
corridor. Residents can be observed crossing the tracks on foot on a frequent basis. With the exception of 
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" " ' " " ' 

, . 
Heavy Rail, all of  the modal alternatives could result in increased safety concerns. Heavy Rail, which is :::: : , . ,  , :  . , .  

grade separated, would have the least amount of safety issues from residents crossing the tracks. 
, , , . , , . , . , 

, ,  . 
, . 

, , ,  . ,  

12. 190th Street to Vermont Avenue . , , ,  , , ,  . . , . , , , , 
.. , . . . . . .  

This segment runs through portions of the Cities of Torrance and the County of Los Angeles. Numerous ;. , . . . . . . . . .  
surface environmental constraints were identified. FRA Compliant DMU, Non FRA Compliant DMU, ' .  
and LRT modes would use this segment. . . . . .  , , , . . . . . . . . . . .  . 

. . ,  . .  , . . . , , , 
. , .  

. . . . .  , . 
, ,  , ,  

. ,  . 

Possible Sensitive Noise and Vibration Constraints: The following areas adjacent to the rail corridor 
contain noise and vibration sensitive land uses: 

Residences located on both sides of the rail corridor from Crenshaw Boulevard to West Carson 
Street. 

, . . . .  
Nativity Catholic School located adjacent to the rail corridor at West Carson Street. 

. . .  a Torrance High School located within 400 feet of the rail corridor. 

Wilson Park and Torrance Elementary School located adjacent to the corridor at Washington 
Avenue. , , ,  , , , , ,  , , , .  , . . . . . .  . . . . . . .  . , 

, . , , , . , . , 
, ,  , 

, , , , , , , 
, ,  , ,  , . . . . .  , ,  , 

, , , ,  , , , . . . .  
, ,  , .  . . . . .  

Torrance Park located at Arlington Avenue. , , , , , , , ,  , . . . . . . . . . .  . 
. . . .  . . .  

Residences located on both sides of the rail corridor from Cabrillo Avenue to Sepulveda Boulevard. 

Residences located on the southwest side of the rail corridor between Walnut Street and Western 
Avenue. 

Residences located on both sides of the rail corridor from South Western to 238th Street; residences 
located on both sides of the rail corridor from Stonebryn Drive to Vermont Avenue. 

Non FRA Compliant DMU and LRT alternatives will require major construction, triggering short-term 
impacts to noise and vibration sensitive land uses. 

Possible Park and Recreation Constraints: None. 

Possible Rigbt-of- Way Constraints: None. 
, , ,  , 

, , 
, , , , , . . , , , 

. . . .  . ,  , ,  . . .  . . . . .  . . . . .  . . . . .  Possible Elevated Structures Constraints: None. 
, , 

, , 
, , , , ,  , , , .  , 

. . 
Possible Cultural Resources Constrairrts: None. 

Possible Visual Constraints: Installation of a separate single track facility for Non FRA Compliant DMUs , 
. , 

and a double track facility for LRT in addition to relocating the freight rail track south of Crenshaw : : : I ,  
Boulevard to Sepulveda Boulevard in Torrance would likely present a visual constraint for residents living :., , : 

, , 
, , adjacent to the right-of-way. , ,  , ,  

, , 
, , ,  , ,  

, ,  , ,  

Possible Safety Constraints: The area south of Crenshaw Boulevard to Sepulveda Boulevard in Torrance : ' , :  
. , 

has numerous residences located adjacent to both sides of the rail corridor. Residents in this area cross the . , , , , ,  , ,  

tracks on foot on a frequent basis. The DMU and LRT modal alternatives could . , result in increased safety 
. , . , , . , 

. ,  , .  , .  , ,  . , .  
, , . 

concerns. . , ,  . . , .  
, , 

, , .  . ,  

, . . , . . . . . . . . . .  . . . . . . . . .  . . . . . .  
. ,  , ,  , .  

. . , . .  . . . . . .  . . . . . .  . .  , , . .  . . , , , , , . . . .  . . .  . . . .  100011 ' ,  : ' ,  ' . . . . .  . . . .  . . . . .  . ,  , ,  . 
, ,  , 
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13. Vermont Avenue to Watson Rail Yard (Lomita Boulevard) 
This segment runs through portions of the County of Los Angeles and the Cities of Carson and Los 
Angeles. Numerous surface environmental constraints were identified. 

None of the modal options included in this assessment are envisioned to run south of Sepulveda Boulevard 
(Segment 12). Nevertheless, the constraints were analyzed, assuming extension of DMU and LRT options. 

Possible Sensitive Noise and Vibration Constraint: The following areas adjacent to the rail corridor 
contain noise and vibration sensitive land uses: 

Residences located on both sides of the rail corridor from Marebella Avenue to Avalon Boulevard. 

Residences located on the southwest side of the rail corridor between Avalon Boulevard and East 
Street. 

Residences located on both sides of the rail corridor from East Street to Wilmington Avenue. 

Wilmington Cemetery, located on Eubank Avenue. 

Residences located on both sides of the rail corridor from East L Street to East Grant Street. 

Non FRA Compliant DMU and LRT alternatives will require major construction, triggering short-term 
impacts to noise and vibration sensitive land uses through this segment. 

Possible Park and Recreation Constraints: None. , , , 

, , , ,  , , , , , 
, , . , , . . 

, ,  , ,  . 
, ,  , . 

Possible Right-of- Way Constraints: None. , , .  

. . 
, . , , 

, , ,  , , ,  
, , , , .  , . , .  , 

. , ,  , 
, , ,  , ,  , 

, ,  , 
, ,  , ,  , 

, .  , ,  
, ,  , , , . . . .  

Potential Elevated Structures Constraints: None. . . 
, , , , ,  

, , , , , , , 
, , , , ,  , , , ,  . 

, , . .  , 
, ,  , , 

, , 
, , ,  , ,  

Possible Cultural Resources Constraints: None. , . , , .  , , . ,  , . . , , , . . 
, . . ,  , ,  . . . . .  

, ,  , ,  . . .  
, , , , , , ' , , , Possible Visual Constraints: None. 

. ,  
. ' ,  Possible Safeety Constraints: This area has residences located adjacent to both sides of the rail corridor. 

Residents could cross the tracks on foot. Implementation of DMU and LRT service in this area could 
' , : . result in increased safety concerns. . .  . . ,  , . , . . . . .  

SUMMARY ASSESSMENT BY MODE AND SEGMENT 
Table 2-1 summarizes the presence of surface environmental constraints identified for the DMU, LRT, 
Heavy Rail and BRT alternatives using the Metro-owned Harbor Subdivision. 

The foregoing analysis identifies the short-term construction that would generate short-term noise and 
vibration impacts, given specific assumptions of modes in specific route segments. The construction- 
related impacts pertained mostly to options other than FRA Compliant DMUs, as this mode could use the 

' existing freight rail track through the length of the corridor. It is important to note, however, that there 
will be construction required for this option as well: the need to upgrade the existing line to handle higher 
speed DMUs. The pending operating plans for each of the modal options will identify more precisely 
where the construction for all modes will occur. 
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Because of the preponderance of environmental constraints facing the potential implementation of Heavy 
Rail service on the Harbor Subdivision (as seen the Table 2-I), this mode was dropped from further 
evaluation. 

. . . . .  . . . . .  
, . .  , .  

. , 
, , . . ,  
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Segment 

1 
2 
3 X X X X Possible noise and vibration constraints 
3 X Possible park and recreation constraints 
3 X Possible elevated structure constraints 

FRA 
Compl. 
DMU 

Non FRA 
Compl. 
DMU 

LRT Heavy 
Rail 

X 
X 

BRT 
. . . . . . . .  

Surface Environmental Constraint 

Possible right-of-way constraints 
Possible right-of-way constraints 





POTENTIAL STATION LOCATION ANALYSIS 

. . . .  
INTRODUCTION 
This chapter evaluates 13 potential locations for transit service stations on the Harbor Subdivision. The 
evaluation is based on an assessment of specific qualities inherent in each location relative to transit. These 
locations represent a "universe" of potential station sites for the transit alternatives identified in Chapter 4 
and analyzed in Chapter 5. The stations specific to the individual transit alternatives comprise a subset of  
this universe. For example, of two potential locations within a short distance of each other, only one 
would have been included in the assessment of potential modes in Chapter 5. 

The following analysis evaluates specific street crossing areas as potential transit locations rather than 
specific station plans. In general, a simple station platform was assumed for all modes. The compatibility 
of platform-adjacent park-and-ride lots and connectivity with existing Metro bus service were not 
specifically assessed. Neither environmental assessments of the locations nor detailed discussions with the 
relevant jurisdictions were undertaken. Informal discussions with the City of Torrance disclosed that 
Sepulveda Boulevard may not be a suitable location for a transit station. 

As noted previously, the BRT alternative assumes a terminus at Sepulveda Boulevard and Hawthorne 
Boulevard, approximately three miles west of the Harbor Subdivision, and the FRA Compliant DMU 

: ,  , . , 

, 

alternatives assumed a northern terminus at LAUS. This analysis focused only on stations along the , .  
" '  ' ' ' 

Harbor Subdivision. . . . .  . . . . . . . .  . . . . . . . .  . . . .  . . . . . .  . . . .  . . . .  . . . . 

METHODOLOGY . .  , 

The initial stages of the location evaluation and mapping analysis aimed to achieve an overall picture of the 
corridor as well as within a quarter mile buffer zone. The research drew upon existing data, internet 
searches and aerial imaging. In some cases, telephoning schools, hospitals and community amenities was 
necessary to confirm that the information presented was up-to-date. This research provided land use 
information enabling comparison between the various cities and segments through which the Subdivision 
passes. A wide variety of land uses were found: agricultural, commercial, industrial, residential, open space, 
recreational, public facilities, transit oriented etc. In addition, connections to the existing Metro rail 
system and other major transport connections (freeways, etc.) were noted. 

Members of the analysis team completed a drive/walk of the entire subdivision. The focus was a closer 
examination of the segments of the Harbor Subdivision aimed at gathering relevant data for deciding on 
possible station locations. Follow-up visits were made to a range of crossings to assess more detailed 
localized qualities. Sketches, notes and photographs were made of the crossing sites and their surrounding 
areas in order to identify local characteristics. From this site analysis, a description of each of the possible 
stations locations was drawn. Each station was looked at within the following framework: 

General - Gives a general description of the crossing area and surrounding vicinity. Qualities such 
as the amount of retail, pedestrian activity, or whether there was any redevelopment visible in the 

, ,  . area were noted. , ,  , , . 

Concerns - Describes issues or problems foreseen which might arise from use of the right-of-way 
for transit use in the future. For example, if there were environmental issues found which would be 

. .  , .  . . . . . .  . . . . .  . ,  , . . . . . .  . . . . .  

. . . . . , . . . . .  . . . . . . . . . .  . . . . . . . . .  . . . . . . . . .  . . . . . . . .  . . 
. . . . . . .  . . . . . . .  . . . . . . .  . . . . . . .  . . . . .  . . . .  . . . . .  . . . . .  
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a potential constraint to future use of the right-of-way (such as noise, vibration, visibility, safety or 
residential proximity). 

Amenities - Highlights services in the area. Because some areas through which the right-of-way 
passes are primarily industrial, "amenities" was interpreted in general terms as that which provides 
a service or convenience to the local area. Proximity to major transportation facilities such as a 
freeway or Metro line in an area which had little other public transport was seen as an amenity. 

Residential - Describes the type of housing in that area, the level of density and if new residential 
development was visible. Where proximity of housing to the right-of-way was such that noise or 
safety issues were raised this was mentioned under "concerns". 

Business - Describes the amount of business, office space or retail in the area and mentions, where 
known, whether the office space is purpose built or is re-use of buildings. 

Potential - Suggests whether there would be space for a platform, and other supporting issues 
(such as opportunities to enhance the local area) which might be the potential result of a transit 
line. 

All of the potential station areas covered have real potential for future use with the exception of the station 
on Sepulveda Boulevard. Land uses south of Sepulveda Boulevard become increasingly industrial and 
residential land uses decline correspondingly. Thus, the station at Sepulveda Boulevard has been included 
for costing purposes only. 

A map showing the station locations analyzed appears as Figure 3-1 on the following page. All are on the 
Harbor Subdivision. A site for a BRT station at Hawthorne Boulevard and Sepulveda Boulevard, a 
location off the Harbor Subdivision, was not part of this analysis. 

STATION LOCATION ANALYSIS 

Station at Slauson Avenue and Long Beach Avenue 
General - Industrial land uses exist along Slauson Avenue. The buildings which run along the north and 
south sides of Slauson Avenue are mainly industrial and storage oriented, and have mainly blank walls to 
the street. Trucks park on the north side of Slauson Avenue on both sides of the rail tracks, 15-20 feet from 

, .  , ,  

the track. Miramonte Center Department of Water and Power is on the southwest corner. 
, , , ,  . . . .  . .  

Concerns - Very little business or retail is visible along Slauson Avenue. The Harbor Subdivision is on the 
north side of Slauson Avenue and the elevator access to the Metro Blue Line station (elevated) is on the 
south side of Slauson Avenue. Thus, transitioning from the Harbor Subdivision to the Metro Blue Line 
would require crossing the four traffic lanes of Slauson Avenue. 

Amenities - A station here would have access to the Metro Blue Line, which provides direct access to 
downtown. The Metro Blue Line runs in the median of Long Beach Avenue and has an elevated station on 
Slauson Avenue. 

Residential - Medium density residential land uses exist in the area, more visibly to the west of Long 
Beach Avenue. Single family housing exists one block north and south of Slauson Avenue. 

Business - Little or no retail is visible along Slauson Avenue. Land uses are primarily industrial. 

~ ~ - .  
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Potential Station Areas 
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Potential - The Metro Blue Line connection on Slauson Avenue at Long Beach gives access to the Metro 
light rail system. There is sufficient space on the north side of Slauson Avenue for a possible station 

. . . .  
, ,  , ,  , .  . 

platform. The possibility exists for a landscaped pedestrian/bicycle link from a new station (and the 
, . 

, ,  . .  existing Metro Blue Line station) to Augustus Hawkins Park, a distance of approximately a quarter of a 
: . . .  mile. . .  , ,  , 

. ,  . , , 
, ,  . ,  , 
, ,  , .  . , ,  , ,  , , .  , ,  , , 

, ,  . 

Station at Slauson Avenue and Broadway 
General - This is a lively intersection with a good deal of pedestrian traffic. . . 

Concerns - The 1-110 Freeway is one block west. Delays to freeway access could be caused by an active 
passenger transit system. There are potential noise and vibration issues due to residential areas being . , ' 

. , ,  , , 

adjacent to the rail line north of Slauson Avenue between South Broadway and South Main Street. 

Amenities - There is nearby access to the 1-110 Freeway. There are mixed-use buildings (retail at ground 
level with apartments above) one block north of Slauson Avenue and additional retail an additional one 
block north There is a Mobil gas station and a church on the southeast corner of the intersection, with an 
auto shop on the southwest corner. A Community Assessment Service Center lies one block north on 
Broadway. , .. , ,  , . ,  

, . 
, , , , , , , , . .  , ,  

. . 
. . . .  , , , .  , .  

Residential - There are some residential land uses nearby the intersection, with single family housing 
starting one block north and south of Slauson Avenue. 

Business - There is a mix of small scale business in the area, along with retail and community services. 
Some new retail (for example Urban Legends sports store) has opened further up on Broadway at 84th 
Street. 

Potential - There is an architecturally significant building on the northwest corner (a disused Architectural 
Salvage Building) which has potential for re-use as a mixed-use building and/or possibly a new station 
development. 

Station at Slauson Avenue and Figueroa Street 
General - There is a lively feel to the area which has some sizable older buildings as well as mature trees 
and palms. More retail is visible on the south side of Slauson Avenue (west of Figueroa Street) than on 
intersections to the east with, for example, tiling and plumbing outlets. 

Concerns - A station could potentially cause delays to access the 1-110 Freeway. There are potential noise 
and vibration issues due to residential areas being adjacent to the rail line west of Figueroa Street. 

, .  , ,  

Amenities - There is a strip mall on the southwest corner and a dental office on the northwest corner. 

Residential - There are residential developments on both sides of Figueroa Street, north of 56th Street. 
, , . . . . . .  

Medium density single family housing lies one block north and south of the intersection. : I  1 .  
. ,  

, , ,  . .  

, , , ,  , ,  

:. B~csiness - There are no businesses or professional offices visible in the area. 
. , 

, ,  . .  . , . , .  
, .  . 
, . . . . .  Potential - There is sufficient space for a station platform on both the northeast (a vacant lot adjacent to 

. . .  the Water and Power Building) and northwest (lawn area adjacent to the dental office) corners. The former . . ,  , 
, ,  . , 

, ,  . 
, ,  , , , . , ,  , ,  , , .  , ,  

. . . . . . .  . . . . . . . .  . ,  . .  , .  , ,  . 
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is the larger of the two. There are also architecturally significant buildings in the area: the Water and Power 
Building on the northeast corner and a large church one block to the north. 

Station at Slauson Avenue and Normandie Avenue . . ... .. , ,  , , , , , ,  , , - .  . ,  , 

General - Industrial land uses exist along Slauson Avenue. Blank walls and the rear of~industrial/storage 
: : I :  i buildings line both the north and south sides of Slauson Avenue. A great deal of graffiti is visible on 

. . . . .  i ,  . industrial buildings on the northeast corner of the intersection. 

Concerns - There are potential noise and vibration issues due to residential areas adjacent to the rail line 
i , ' between Normandie and Denker Avenue (112 mile to the west). 

, ,  . Amenities - Land uses are primarily industrial. There are few stores or public amenities visible. 
. . ,  , 

Residential - Light and medium density single family homes can be found one block north and south of , 
, . 

Slauson Avenue. While industrial and warehouse buildings line Slauson Avenue on the north and south : : : '  i '  . 
sides, residential areas are to the south. 

Bwsiness - There is little or no retail visible along Slauson Avenue. Land uses are primarily industrial. 
Office furniture workshops, welding shops and auto yards can be seen on the south side of Slauson 
Avenue. . , .  . 

. , .  . . . . .  

Potential - There is sufficient space both east and west of the crossing for a possible platform on the north 
side of Slauson Avenue. 

Station at Slauson Avenue and Western Avenue 
General - The rail line crosses Western Avenue one block south of Slauson Avenue. The Slauson/Western 
intersection is very active with a good deal of pedestrian activity. There is a more up-market feel here 
compared to intersections further east on Slauson Avenue. Recent redevelopment is apparent. in the area, 
for example a new residential development just west of the intersection and a newly painted church on the 
south side of the rail line. 

Concerns - The rail track is one block south of Slauson Avenue, so it is slightly removed from the main 
areas of pedestrian activity. There are potential noise and vibration issues in this area as the rail track turns 
southwest and passes through primarily residential areas. In particular, some residences are located less than 
100 feet from the rail line at Wilton Street. 

Amenities - Southwest of the intersection is a large, relatively new, shopping center with a variety of stores 
and food outlets. There is also a large parking area. There is an auto shop and gas station on the northeast 
corner of the Slauson Avenuemestern Avenue intersection. The L.A. Design Center, which is the recipient 
of many national design awards, is southwest of the rail crossing and includes the newly opened Maestro 
Cafk. 

Residential - There are no residential land uses immediately adjacent to the rail crossing, but residential 
areas can be found approximately one block from the rail line. There is also a new residential development 
of single family homes and condominiums just west of the Slauson Avenuemestern Avenue intersection. 

Business - There is a great deal of retail in the area. There are few businesses or professional offices visible. 

. . . . .  . . .  
10001 1 . . 
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Potential - On the south east corner of the rail crossing there is a large car park (adjacent to a church) that 
is used mainly by the nearby 'Super Mall'. There is sufficient space here for a potential platform. 

. . . . .  . . , 

Station at Crenshaw Boulevard and 67th Street 
General - There are primarily industrial land uses adjacent to the rail track on both sides of the crossing at 
Crenshaw Boulevard. The north and south sides of the track are lined with the backs of industrial and 
storage buildings. 

Concerns - There are potential noise and vibration issues due to residential areas being adjacent to the rail 
line. In particular, these include residences located adjacent to the rail line at 66th Place and 11th Avenue. 
Hyde Park Elementary School (near Hyde Park and 8th Avenue) also presents potential noise and vibration 

, , ,  

issues. , , 
. , , , ,  , , , .  , 

Amenities - There is a small strip mall on the northwest corner of Crenshaw Boulevard and 67th Street, 
with auto and truck repair (with parking) on the southeast corner of the crossing. 

Residential - Medium density single family homes are one or two blocks north and south of the rail track 
outside the industrial areas. 

Business - There are a variety of professional offices and services along with mixed retail and fast food 
establishments on both sides of Crenshaw Boulevard from the crossing south to Florence Avenue. 

Potential - There is sufficient space on both southern corners of Crenshaw Boulevard and 67th Street for a 
possible platform. A station would provide improved access to the future Crenshaw Transit Corridor i.e. 
the existing Metro Rapid service with BRT-LRT possibilities. 

. . 
Station at La Brea Avenue and Florence Avenue - -  . . . . .  . , , ,  : 

General - This area is the northern gateway to Downtown Inglewood. The area accommodates commercial 
and city/county civic center functions, with Municipal and Superior Court buildings as well as local 
community center buildings. 

, ,  , 
, , 

. .  . .  . 
. ,  . ,  , .  . . . . .  

La Brea Avenue and Florence Avenue is a busy traffic intersection, with pedestrian activity along adjacent 
streets. An industrial area continues west from the rail crossing to the 1-405 Freeway. . . .  

. . . . . . , , . 

New development is visible in the area. For example, the lot to the southeast of the rail crossing is to be a 
45,000 square foot retail/restaurant/entertainment development. The adjacent Duckett-Wilson Shopping 
Center will also undergo a major renovation as this new development is finalized. 

Concerns - There are potentially noise and vibration issues due to the presence of Edward Vincent Park 
(formerly Centinela Park) at Centinela Avenue and Florence Avenue, and also Inglewood Park Cemetery, 
located south of Florence Avenue. , , , , .  

, .  , , 
, , , ,  

Amenities - Centinela Freeman Regional Medical Center, four blocks east, has a variety of medical 
facilities, including the Daniel Freeman Memorial Hospital and the Southern California Cardiovascular 
Center. Inglewood Park Cemetery is five to six blocks east. Edward Vincent Park is to the northeast ('12 

mile), and Rogers Park is to the northwest ('14 mile). 

, , 

, , , , , , , 
. , , . .  , , , ,  , 

, ,  , ,  , 
, . ,  . ,  
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Residential - In the immediate vicinity of the rail crossing are primarily civic/community/retail buildings. 
Medium density residential land uses including single family homes are two to three blocks southeast and 

. . . .  north of the rail crossing. , . . .  , . 
, , ,  

, ,  . . . . , ,  

Business - New retail developments will enhance the viability of the site as a transit oriented development 
area. A new station will be nearby recent redevelopment on Market Street which included fa~ade, street and 
sidewalk improvements. , , 

. . . .  . . . . . .  
. , ,  . .  , 

, .  . 
, .  . , . 

Potential - There is sufficient space for a possible platform on the northwest corner of the crossing. There 
: , is also space for a platform on the northeast corner. However, this may be compromised by a 'drive 
i , , . , , , through' for the new Walgreens store. , . , . , ,  , , , , ,  , . , , , 

, , . 
, , . . . . .  . , ,  

, . 
' :  . . .  Station at Century Boulevard and Aviation Boulevard . . . .  . , , ,  . . . . 

. , , , . 
, , . . .  

: .  , ' , General - West of the crossing on Century Boulevard is one of the main approaches to Los Angeles 
, ,  . .  , , , , , 
. ,  . 
, , . , ,  International Airport (which is approximately one mile to the west) with a variety of hotels on the north 

. . . . .  side. East of the crossing is a variety of fast food restaurants and other airport-related business such as car 
, ' ' . rental offices and hotels. There is also a large number of parking lots/structures in the vicinity. 

, . , . . , . 
, . ,  . 

Concerns - Because the Century Boulevard overcrossing is only single-track, the non-DMU alternatives " " 

would require construction which would cause temporary noise and vibration issues. LRT would require 
below-grade construction nearby the airport runways. . . 

, , . . ,  , . . . . .  
, , , ,  

, , , , , , , , 
, ,  , .  , 

. , , , . . , . . . . .  
, , ,  , , . . . . .  , , ,  

Amenities - Access to the 1-405 Freeway is only half a mile east and access to the 1-105 Freeway is one mile i .  . 
, , , , , , , , 

, , , , south. . . .  , . ,  , 
, . ,  

, , . , ,  , ,  

, ,  , ,  Residential - Light/medium density residential housing exists northeast of the crossing, with apartment 
, ,  , buildings along Aviation Boulevard and houses behind (to the east of) them. The main residential areas are 

east of the 1-405 Freeway. 

Business - The majority of business in the area is airport services-related. There is little retail visible in the 
area. A range of car rental centers line the north end of Bellanca Avenue and Airport Boulevard (the first 
and second streets west respectively, parallel to the rail track). Hotels line Century Boulevard. . . 

, , , . , , , 
, ,  , ,  
. ,  , , , . , ,  . 

Potential - Sufficient space exists on the northwest side of the crossing for a possible platform. However, ! ,  , , : ,  , , , , , , 

the station would be above street level at the intersection and so there would be costs involved in a raised 
platform. Alternatively, situating the platform to the north would allow an at-grade platform. , , . , ,  , ,  . 

, ,  , ,  , 
, ,  , , , , , ,  

Station at Imperial Highway and Aviation Boulevard 
General - Predominantly airport services and depots exist in the immediate area of the crossing. Very little 
pedestrian activity exists in the area. . , .  

. , 
. , , ,  , ,  

Concerns - The escalator access to the Metro Green Line station (raised level) lies to the east of Aviation 
Boulevard. Thus, transitioning from the Harbor Subdivision to the Metro Green Line would require 

, , 

crossing the street (Aviation Boulevard). , , 
, , , , , , , , 

Amenities - No schools or hospitals lie within a quarter mile of the rail line. A station here would have, : 
, , , , , , , 

access to the Metro Green Line. , .  , ,  . 
. .  , ,  . .  , .  , ,  , , , . , ,  . ,  

, . . . 
, , , , .  

. . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . .  , . 
. . . .  , , ,  . . . . . .  . . . . .  , , .  

, . . , .  . . . . . .  , .  . . ,  , . . . . .  , , ,  , ,  , 
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Residential - Medium density residential land use exists south of the 1-105 Freeway on the southeast 
corner. Apartments and condominiums are adjacent to Aviation Boulevard and have single family housing 
behind (to the east of) them. , , ,  . , . . , ,  

, ,  , ,  . 
, ,  , , , 

. ,  , .  . 
, ,  . , . . . .  . 

Bicsiness - There are no professional or business offices in the immediate area. 

Potential - Sufficient space exists southwest of the crossing for a possible station platform. At present, the 
vacant land adjacent to the rail line is being used as a large parking area for local airport services buildings , : : ;  ' ,  

, , ,  - ,  

, ,  , 
as well as 'Park and Ride' access to the Metro Green Line and airport shuttle on the other side of Aviation : 

, , 

: , Boulevard. , ,  , ,  , , , . , .  , 
, . ,  , 

, .  . . 
, , ,  , ,  

, ' 
, , , . 

, , ,  
, . , . ,  , 

, ,  , 
, ,  , Station at Douglas Street 

, General - This lively upscale area is located along Rosecrans Avenue. The City of El Segundo is presently 
, , 

completing a grade separation project to join the two parts of Douglas Street (currently split by the Harbor 
Subdivision and the Metro Green Line) to provide one additional north-south arterial. The City is also 

, , , 
completing a fourth westbound/eastbound lane on Rosecrans Avenue from the I405 Freeway to Douglas 

, ' , .  Street. Both projects will increase traffic on/around a possible station on Douglas Street. A heavy industrial 
' . . : , area lies to the west of the Harbor Subdivision and continues to the ocean. 

, , Concerns - Land uses are primarily industrial and transportation-related. The Rosecrans Avenue and 
Aviation Boulevard underpass lies between Douglas and Marine stations and could be a potential 

, , , , ,  , 
, , , 

. ,  . 
constraint to both. 

, , ,  , , 

. . . . . 
Amenities - A number of small malls with professional offices and retail run along Rosecrans Avenue west" - 
of Aviation Boulevard. New hotels, wine bars and restaurants are at the south end of Douglas Street. An . . . 
upscale sports club and hotel are close to the rail crossing. The Manhattan Gateway Shopping Center (with : . ' , .  

a large parking provision) is on the southwest corner of Rosecrans Avenue and Aviation Boulevard. South : ' .  . : .  

of Rosecrans Avenue is the Marriott Manhattan Beach Golf Course and Club, as well as the Manhattan 
Village Shopping Center and the Marine Avenue Park. A station would have access to the Metro Green 

, 
, ,  , 

Line. 
. . . 

, . .  , 

Residential - There is very little residential visible in the area. 

Bicsiness - There is a good deal of business and professional office space in the area on the north side of i 

Rosecrans. 

Potential - The Harbor Subdivision runs parallel (at ground level) to the Metro Green Line (above ground 
level) at Douglas Street. There would be both sufficient space as well as a convenient connection from a 
new station at Douglas to the Metro Green Line station via existing escalators. 

. . . .  , . . . . 
, , ,  . , . .  . ,  , .  

, . . . . . , . 
, , . .  , 

. . . .  
Station at Marine ~ i e n u e  
General - An electrical power plant is adjacent (northwest) to the station park-and-ride. A large Volkswagen 
car dealership exists between the north side of the rail line and the I405 Freeway. Primarily industrial and 
Information Technology (IT) related buildings are in the area. These extend approximately half a mile 
south of Marine Avenue with medium density residential to the south. 

. . 
Concerns - Land uses in this area are primarily light industrial and transportation-related. The Rosecrans . -  : 

Avenue and Aviation Boulevard underpass lies between Douglas and Marine stations and could be a . . . - .  
. . .  , . .  . . . .  . ,  , 

potential constraint to both. . . .  , .  
. . ,  , , 

. ,  , ,  
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, .  , . . . . . . . .  . . . . .  
, . ,  . . . . . . . .  . . .  . . .  

, ,  , . . . . .  
Amenities - Aviation Park is nearby on Aviation Boulevard and Manhattan Beach Boulevard. This is a 14- 
acre recreation facility, which is home to the Redondo Beach Performing Arts Center, the Aviation" 
Gymnasium, and the Aviation Track and Field Center. A station would have access to the Metro Green : 

Line. 
. . .  

Residential - Medium density single family homes are south of Manhattan Beach Boulevard, about half a . . 
. , , ,  . , , 

mile to the southeast. , ,  . 
, , , , .  , 

, ,  , . . . .  

Business - There is no retail visible in the area. Land uses are primarily light industrial and Information 
Technology (I.T.) related (e.g. Northrop Grumman, a global IT/ defense systems company). There are also 
many multi-purpose office buildings in the area. 

Potential - The Harbor Subdivision runs parallel (at ground level) to the Metro Green Line (above ground 
level) at Marine. There would be both sufficient space as well as a convenient connection from a new 
station at Marine to the Metro Green Line above, via existing escalators. The present Metro station at 
Marine Avenue is well landscaped with drought tolerant planting. 

Station at The Galleria at South Bay 
General - This area is a busy retail center with The Galleria at South Bay and other retail centers along 
Artesia Boulevard (e.g. the Westgate Shopping Center just east of Hawthorne Boulevard). Traffic is busy 
along Artesia Boulevard, which serves these retail centers. Two new developments are being built adjacent to 
the rail track just south of the crossing on Ruxton Avenue. One is a 27-unit condominium building; the 
other is a 19-unit condominium building for seniors. 

Concerns - There are potential noise and vibration issues in this area due to residences adjacent to the rail 
line. Single family housing is adjacent to the rail track north and south of the Artesia Boulevard crossing: 
on the north up to Manhattan Beach Boulevard and on the south along El Nido Park to Hawthorne 
Boulevard. Other potential constraints are the Pacific Crest Cemetery (located on Grant Avenue and 
Inglewood Avenue) and El Nido Park (located at 182nd Street and Kingsdale Avenue). In addition, there is 
a medical building located at Hawthorne Boulevard and 190th Street. 

Amenities - There is a wealth of retail outlets and professional services in the area. El Nido Park provides a 
large green community space nearby. 

Residential - Medium density single family homes are located primarily north of Artesia Boulevard and : 

then again south of the Galleria from El Nido Park, approximately half a mile south of Artesia Boulevard. 
Residential density in the immediate area will increase with the completion of the two residential 
developments mentioned above. A new station will provide residents with a convenient transport option. 

, , 

Business - A number of smaller strip malls with retail outlets, professional services, offices and fast food 
restaurants line Artesia Boulevard. 

Potential - Proximity to a major retail center and new residential developments nearby enhance the 
possibilities of the site as a transport link. There is sufficient space for a platform on the south west corner 
of the crossing area. 
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Station at Sepulveda Boulevard 
General - The Harbor Subdivision crosses Sepulveda Boulevard on a severe angle. Sepulveda Boulevard is a 
major east-west arterial for traffic between South Bay cities and Long Beach. Commercial and office 
buildings, strip malls, and residential development exist in the area of the rail line/Sepulveda Boulevard 
intersection. The intersection is near Western Avenue, a major north-south arterial, which provides access to 
the City of Lomita and San Pedro to the south. 

Concerns - The crossing is a very busy intersection. More train traffic may increase the potential for traffic 
congestion on Sepulveda Boulevard. There are potential noise and vibration constraints due to residences 
adjacent to the rail line, as well as to Torrance Elementary School and Torrance Park nearby. Possible 
safety constraints also exist due to the fact that residents cross the tracks on foot on a frequent basis. 

Amenities - Torrance Park is northwest of the crossing and has a children's playground. The Harbor 
UCLA Medical Center is approximately two miles northeast of the crossing. There are strip malls on the 
northeast and southeast corners of the Sepulveda Boulevard and Western Avenue intersection. These 
provide a variety of retail outlets, fast food restaurants and professional services nearby the crossing. 

Residential - Single family housing exists north and south of the crossing and along the rail line southeast 
to Western Avenue. Many residences along Sepulveda Boulevard have walls to provide a buffer from the 
traffic and noise. There is a large amount of new residential development visible to the west of the crossing 
on both sides of Border Avenue, south of the Harbor Subdivision. The development on the east side of 
Border Avenue is gated. 

Business - There is a large commercial/office development on the southeast quadrant of the crossing. 
Similar development exists on the southeast corner of Sepulveda Boulevard and Western Avenue adjacent 
the strip mall. Warehousing lies behind the retail on the northeast corner of that intersection. 

Potential - Sufficient space for a platform exists south of Sepulveda Boulevard on both the northeast and 
southwest sides of the rail line. There is also an auto shop/yard on the northwest quadrant of the crossing, 
adjacent to the rail line, which could be a possible station location. , 

, ,  , ,  , , ,  

. , 
, , , , , , , , , , , 

, . , , , , . , , 
, , ,  , ,  

, ,  , ,  . 
, ,  , , , , , 

, . ,  . ,  

, , 
. , , , ,  . , . .  . 

, ,  , ,  
, , 

SUMMARY OBSERVATIONS 
This evaluation generated some overarching findings. While some crossings of the Harbor Subdivision are 
more suitable than others as station locations, it is clear that all crossings presented have characteristics 
which would justify their consideration as possible station locations. This may be because a crossing 
already has a dynamic retail character with a large amount of pedestrian activity, or because it would 
provide a convenient connection to the existing Metro systems. 

In addition, the station locations discussed here would provide a relatively consistent coverage of the 
Harbor Subdivision, with the exception of the southernmost section in Wilmington. 
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' Appendix D 
LITERATURE REVIEW 

INTRODUCTION 
The purpose of this appendix is to present a review of the available transportation planning literature and , . . . . . 

, , operating agreements pertaining to the Harbor Subdivision. , .  . .  , , , , , , , , , 

. ,  . . 
, ,  , ,  

Most of the documents discussed below were cited in the Scope of Work Section 2.2 for the Harbor . . : .  : .  . . : 
, ,  , , . 

Sgbdivision Passenger Transportation Operations Technical Feasibility Stub. Metro provided the analysis team i .  " : '  
, , , , , , , , , 

with most of the documents. The analysis team had some documents in its possession already. , , , ,  , ,  , 
, , ,  , .  

, ,  , ,  . ,  
Both Metro and the analysis team have provided additional documents and information squrces to the 

, . ,  : 1 :  : 
scope's literature review list. These documents are reviewed below as well. . . . . , , , , , . .  . .  . . , . , . . . , . 

The analysis team used this review to help identify potential public transportation uses of the Subdivision, 
as well as to identify potential constraints for implementing various public transportation modes in the , , 

Subdivision's right of way. The attempt in this appendix was to present a summary of contents relevant to . . : ,  , ,  

determining the feasibility of future transit improvements on the Harbor Subdivision. 
, , 

, , , , ,  , . . ,  . 

. , 

LITERATURE REVIEW 
. , . . , . . , . , , 

California Public Utilities Commission , ,  , , , ,  , ,  , , , 
, , ,  

General Order No. 135 Effective Nov. 1, 1974 
. ,  . .  , ,  

, . 

This order directs that public grade crossings not be blocked by a train for more than 10 minutes except in 
case of emergency. It also directs that cars or trains not be left standing where they would cause automatic 
gates to remain down. . .  , . .  , . 

The Metro Green Line 
http://www.westworld.com/- elson/larail/nreen.html 

This is an Internet site describing the Metro Green Line route, fares, hours of service, station information, 
and railcar equipment. 

The Metro Blue Line 
http//www.westworld.com/- elson/larail/blue.html 

This is an Internet site describing the Metro Blue Line route, fares, hours of service, station information, 
and railcar equipment. 

Federal Railroad Administration Renulations 
Title 49 (Transportation) Part 213 - Track Safety Standards 

These regulations established by the FRA to govern track standards and safety requirements for track that is 
a part of the general railroad system. They set the responsibility of the track owner to bring the track into 
compliance with regulations, or to halt or restrict operations. They require designation of qualified persons 

- . . , ,  , 
, . . . . . ,  . . . .  . 

. . . , low1 1 . . . , , .  
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to supervise track maintenance. They establish track classifications with allowable freight and passenger 
operating speeds, and set track geometry requirements for each classification. They require maintenance of 
drainage-ways and control of vegetation. Track geometry requirements govern gage, surface alignment, 
super-elevation, and operating speeds on curves. Track structure requirements govern ballast, crossties, and 
rail condition. 

Section 213.233 specifies the track inspections required per week for different train speeds. 

Southern California Association of Governments (SCAG1 
Patronage Forecasts for an Extensive Regional Rail Network. April 24, 1993 

Ridership forecasts for a series of commuter and urban rail (LRT or equivalent) routes throughout the 
SCAG service area. Projections are for year 2010, with a regional population of about 20.5 million persons. 

An urban rail line was postulated between downtown Los Angeles and LAX, following the Harbor 
Subdivision on the western end and Exposition Boulevard to the Metro Blue Line into downtown. The 
line was projected to carry about 32,700 riders per day. 

. . 
, .  . ,  

" 

An urban rail line along the Harbor Subdivision from Vernon to Inglewood was projected to carry about . . . .  . . .  
15,500 riders per day. 

, , . ,  . . . . . . . . . .  . . . . . . . . .  . . . . . . .  
. . ,  . . . .  

. , 

, . .  i , , , An urban rail line between Santa Monica and Redondo Beach, partially following the Harbor Subdivision 
. . 
. ,  , ,  and serving LAX, was projected to carry about 16,700 riders on the north end and 4,100 riders on the 
. , , ,  , 

, , , 
Redondo Beach end. 

, ,  , ,  , 
, ,  , . , ,  , ,  , 

, ,  , . , 
, , ,  , 

, , ,  , , , ,  . , , , 

, , ,  , ,  , , ,  , ,  , , ,  , ,  , , 

, , ,  
, 

, : ' , , : .  There were no" commuter or urban rail lines modeled' that wbuld use the full length of the Harbor 
, ,  , Subdivision between downtown Los Angeles and LAX. : ,  , , , , ,  , ,  

, , , , 
, , , ,  , . , , . , , , , , . . .  . . .  , . ,  , , .  

, , ,  . 
, , , ,  , 

, , 

Harbor Subdivision Shared Use Agreement 
, , ,  , , ,  

, ,  . 
ATSF Railway and LACTC, October 30, 1992 , .  . . . . .  , .  , . . ,  . ,  

. . . . . . . . . . . .  
This agreement spells out the rights of the railroad, formerly the ATSF Railway but now BNSF, to 'operate 
over the Harbor Subdivision trackage that it sold to the agency, formerly LACTC but now Metro. 
Basically, it retains for BNSF the right to operate freight service over the Harbor Subdivision, sharing the 
trackage with any trains (presumably passenger trains) that Metro might operate on the line. It provides 
that Metro is limited to two passenger train round trips per day until it constructs capital improvements 
that will permit BNSF to maintain freight service at its July 1992 level. The agreement requires that any 
Metro passenger service is to have priority over remaining local freight service. The agreement spells out 
the provisions for maintenance and dispatching of the Harbor Subdivision, and the responsibilities of both 
BNSF and Metro with respect to train operations and ownership of the route. 

Other key elements of the agreement include: 

The railroad grants property to the agency pursuant to grant deeds. In each deed, the railroad 
reserves a permanent and exclusive freight service easement. 

The railroad shall have all obligations arising under the Interstate Commerce Act and similar 
California law to serve existing and future rail freight shippers. 

The railroad shall not have the right to operate trains over property with respect to which the 
railroad has abandoned its common carrier freight obligations. 
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There shall be no fees for the railroad's use of the freight service easement. 

Agency can restrict the times for operation of freight service. 

Agency (or Amtrak) can operate passenger trains. . . .  , . . ,  . .  , .  , , ,  
, , 

After the harbor shift date (when the Alameda Corridor opens), the railroad pays a maintenance and 
repair fee to the agency. 

Agency can remove or relocate track, but if used for freight service, must provide alternate 
arrangement for service by the railroad. 

There does not appear to be anything in the agreement limiting the time period for freight service 
easements. The presumption is they are permanent until the railroad abandons any rights. 

If on or prior to the 10'" anniversary of the date the Harbor Subdivision was acquired by the agency 
the railroad has not shifted its port-related traffic or "overhead" traffic to the Alameda Corridor, the 
agency may have the option of requiring the railroad to buy back the line. 

Alameda Corridor Use and Operating Agreement 
ACTA. BNSF, and UP, October 12. 1998 

This agreement is the basic agreement between the ports, the Alameda Corridor Transportation Authority 
(ACTA), and the railroads regarding joint use of the Alameda Corridor for through freight movements 
between Los Angeles and the rail facilities in the harbor area. The agreement specified that the Harbor 
Subdivision route is available as a detour route only through June 29,2003. Thus, the BNSF's detour route 
now is the UP'S San Pedro Branch. 

2001 Regional Transportation Plan (Chapter V, Strategic Investments) 
SCAG (date not identified in papers provided bv Metro) 

This Regional Transportation Plan (RTP) identified a series of regional transit corridor projects intended to 
facilitate and increase transit usage. The Exposition Line, a combination of light rail and busway between 
downtown Los Angeles and Santa Monica, is listed as a baseline corridor project. While this line does not 
traverse the Harbor Subdivision, it is geographically closest to it and could meet transit needs of those 
along the northwestern edge of the Harbor Subdivision corridor. The plan's listing of constrained transit 
corridor projects that could connect with or serve areas in the Harbor Subdivision corridor include: 

A fixed guideway/busway in the Crenshaw corridor, connecting with the Metro Green Line. 

A rapid bus service in the Hawthorne corridor. 

A rapid bus service in the Vermont Corridor, connecting with the Metro Green Line. 

A rapid bus service in the Atlantic corridor, connecting with the Metro Blue Line. 

A Metro Green Line light rail extension to LAX. 

In addition to these transit corridors, the RTP anticipated an initial high speed rail (Maglev technology) 
line from LAX, through Union Station, and terminating in San Bernardino/Riverside. Other subsequent 
lines would join LAX and Palmdale, and Los Angeles and San Bernardino via Orange County. 
Intermediate stations were not indicated. 

, ,  . . ,  . , ,  , 
, .  . . , 

The RTP included other projects to facilitate the movement of people and goods by highway and rail 
freight, but these were not directly related to transit options along the Harbor Subdivision, except to the 

, . 
, , .  

. . . .  . . , , ,  . , . . , . . , , , , . . . 
, . . . . , . . . 

, , ,  , ,  . . 
, .  . .  

, ,  . ,  . . , ,  , ,  . . 
. . .  
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. , 

, .  , ,  
, , .  

. ,  , 
, . 

, . .  , ,  
extent that the existing Alameda Corridor project enabled movement of through freight away from the : : : ,  ! ' I : .  

Harbor Subdivision and thus made its use for transit more enticing. , . , .  , 
, , 

, , , 
, , , ,  , ,  

. , 
, , 

, . ,  , 
, , ,  

, , . , .  . ,  

. ' . . . . .  , Los Angeles County Transportation Commission , , , , ,  , . . . . . .  , . ,  . .  . . .  . . .  
, .  , , , Coastal Corridor Rail Transit Project. North Segment, 1988 , .  , . . . ,  

, , 
, . .  , ,  

, , . . . . . . .  

This report identified three alternative routings through the LAX area for a Metro Green Line extension 
from the Century Freeway at Aviation Boulevard north and west to an interim terminal at Culver 
Boulevard in Marina Del Rey. At the time, the extension would require a grade separated guideway to 
accommodate the planned automated operation of the Metro Green Line. , , , ,  , ,  . . , ,  . 

The route was proposed to share the Harbor Subdivision right of way from the Century Freeway (1-105) , , . .  
' .  . . .  north to Century Boulevard. It would require removal of the BNSF siding at this location to provide . : .  

. , .  , 
. ,  . ,  . . . . .  sufficient width for the double track transit guideway. , '  ' ' ,  ' . .  , . 

. . . , , , . , , , , . . . . . . . . . .  . , , , , , , 
, ,  , ,  , 
, .  , , . 

, .  . ,  Los Angeles County Transportation Commission , , 
, . 

, , , , ,  , , . ,  , . . . . . .  Coastal Corridor Rail Transit Proiect, North Segment , : . : .  , . , . .  , ,  

. ,  , , 
, ,  , ,  . 

, ,  , ,  
, ,  , . , 

Final Environmental Impact Report. 1989 , . ,  . 
. . . . . . . . . . . . .  . . . . . . . .  

, ,  , , .  
, . , , ,  , , , ,  , 

, , ,  , ,  . , ,  , . . .  
, .  , ,  , , ,  , ,  . 
, ,  , , , , ,  , . . . . .  . . 

Daily station boardings at all stations on the extension to Marina Del Rey were estimated at about 14,200 . : 
, , . , .  

riders. Assuming an equal number of passengers getting off the system, daily ridership would be about 

, ,  , 
28,400. If the system were only built to Parking Lot C at LAX, total daily ridership would be about 20,200. 

, ,  , 
, , 

, , , ,  Projections were done by SCAG using the Caltrans LARTS model. 
, , ,  , , ,  

Cost of the extension was estimated at $88 million from the Metro Green Line to LAX Lot C; $137 million 
to the Westchester Station; and $329 million for the full length to the Marina Del Rey Station. These costs 
equate to about $40 million per mile for the shortest segment only to LAX, or about $55 million per mile 
for the entire 5.95 miles to Marina Del Rey. Costs included stations and right of way, with a mix of aerial, 
surface, and subway construction. 

Los Angeles County Transportation Commission 
Coastal Corridor Rail Transit Project. South Segment 
Route Refinement Studv, 1990 

The study contained preliminary engineering drawings for a southerly extension of the Metro Green Line 
from the existing southern terminus (the Marine/Redondo station at Freeman Boulevard and Marine 
Avenue) south to Torrance/Rolling Hills Estates. The proposed extension would utilize the Harbor 
Subdivision right of way for approximately two-thirds of a mile at the northern end of the southern 
extension. Most of the line would be located in the median of Hawthorne Boulevard. Several alternative 
terminals for the southern end of the line were identified. . . . . . . . . . . . .  

, , . , , . , . . . .  
. ,  , , . . 

The report indicated that an alternate routing, following the Harbor Subdivision southerly on its alignment 
more easterly of Hawthorne Boulevard, had been examined earlier. The Hawthorne alignment was selected 
because of better transit opportunities and favorable land use. . : . , . , , . . , . . . . . . . . . .  , . . . . .  . . . . .  . . . . .  
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Los Angeles County Metropolitan Transportation Authoritv 
Crenshaw-Prairie Corridor MIS 
BNSF Right of Way Evaluation. 2003 

A Major Investment Study (MIS) was prepared for transit options in the Crenshaw-Prairie Corridor. That 
study looked at both bus and light rail service from Wilshire Boulevard, southerly to the Inglewood/LAX 
area, generally paralleling Crenshaw Boulevard and Prairie Avenue. The BNSF Right of Way Evaluation 
was conducted at the same time, to evaluate the use of the BNSF Harbor Subdivision as an alternative or 
starter option. 

This study concentrated on the section of the Harbor Subdivision between the Metro Blue Line at Slauson 
Avenue and the Metro Green Line southeast of LAX. 

The study considered differing service levels that might be provided with two types of rail vehicles: self- 
powered FRA non-compliant vehicles and self-powered FRA compliant vehicles (these vehicles are often 
called DMUs for diesel multiple vehicles; FRA compliance and non-compliance has to do with FRA 
crashworthiness standards). The service assumed for the route would cover a short distance with frequent 
stops, so locomotive-hauled trains such as Metrolink were not considered. 

. . . . .  

The report evaluated track and tie condition, right of way width, railroad operations, and grade crossing 
conditions then current (2003). It discussed necessary track and signal upgrades that would support 
passenger service. 

The report identified a maintenance yard site near Van Ness Avenue that could accommodate light 
mechanical work and daily servicing. Heavy repairs would have to be performed at rail shops beyond the 

8 . . .,.,. , . . ,  . . . . . . . . . . . . .  passenger study corridor. . . . . . .  . . . . . . .  , . , , . , , . , . , . , , . . . . . .  . . . . .  i'; ' . . . . .  . . . . .  

Conceptual capital and operating costs were listed. For service from the Metro Blue Line at Slauson station 
to the Metro Green Line Aviation station, capital costs would range from $63 to $85 million, with annual 
operating and maintenance costs ranging from $9 to $13 million. The differences represent differing 
headways and types of vehicles. There was no ridership forecast; operating costs were based on an assumed 
cost of $50 per train mile and a 40% fare box recovery. 

The study expanded upon an earlier 2002 "White Paper" analysis by the same authors of the potential for 
using DMU or Diesel LRT equipment on the Harbor Subdivision. . . .  . . 

Los Angeles County Metropolitan Transportation Authority 
Crenshaw-Prairie Transit Corridor Major Investment Study, 2003 

This study analyzed alternative transportation systems in the north-south Crenshaw-Prairie Corridor. 
Alternatives would connect the Metro Red Line Subway on Wilshire Boulevard and the planned Exposition 
LRT Line at the north end of the corridor with the Metro Green Line LRT in the southern portion of the 
corridor. Some transit options would serve a transportation center at LAX, where a people mover system 
would take riders to the airport terminals. The alternatives included: 

No build, consisting of current bus service and committed regional extensions. 

Metro Rapid (Bus) with a variety of possible routes and terminals. One potential route ran south on 
Crenshaw Boulevard, then traversed Florence Avenue and Aviation Boulevard south to a Metro 
Green Line connection. This route parallels, but does not utilize, the Harbor Subdivision right of 
way. 
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Bus Rapid Transit (BRT), with one potential route for a busway along the Harbor Subdivision from 
Crenshaw Boulevard to a Metro Green Line connection. 

Light Rail Transit (LRT), with one alternative following the Harbor Subdivision from Crenshaw 
Boulevard to a Metro Green Line connection. 

The study found that the BRT and LRT options would attract more riders than Metro Rapid, but at a 
significantly higher cost. Ridership and costs are summarized below: 

The study found that either BRT or LRT could share the Harbor Subdivision right of way. Improvements 
in intersection signal systems and grade crossing protection devices would be necessary, and grade 
separations were suggested for Centinela Avenue, La Cienega Boulevard, and La Brea Avenue. The study 
further suggested that a number of minor streets now crossing the BNSF tracks could be closed to reduce 
the number of grade crossings along the route. 

Alternative 

Metro Rapid 
BRT 
LRT 

SCAG/SBCCOG 
South Bay Cities Railroad Study (BNSF Harbor Subdivision), 2002 

This study was completed just prior to the opening of the Alameda Corridor in mid-2002. The study 
evaluated current and future freight service on the Harbor Subdivision, and assessed the impact of lower 
freight train volumes on grade crossings and local traffic. Recommendations were provided for 
improvement of some of the grade crossings despite the anticipation of lower freight volumes on the line. 

Length (Miles) 

28.2 
13.5 
11.4 

The study also explored alternative uses for the Harbor Subdivision, either with or without local freight rail 
services along the line. These included Metro Green Line extensions to LAX and to Torrance; high speed . 

or conventional rail service to Los Angeles Union Station; light rail or bus rapid transit routes; and rail : ' . . :  

shuttle service to the South Bay cities. Other options explored include using portions of the right of way 
to widen adjacent streets, to expand adjacent land uses, additional utility services, or to develop linear 
parkways or trails along the right of way. 

Metro Green Line Northern Extension 
Supplemental Environmental Impact Report. 1994 

Daily Boardings 

37,000 
46,900 
43,400 

This study identified various ways to connect the existing Metro Green Line Aviation/Imperial station with 
LAX. The options included an all-bus route, an extension of the Metro Green Line along Aviation 
Boulevard to either Lot C or a Westchester station, and a People Mover option. The extension of the 
Metro Green Line from the Aviation/Imperial station involved an aerial structure to I l l '  Street, thence a 
subway segment past the 25L and 25R runways, thence an aerial structure again to Lot C or the Westchester 
station. There were no ridership or cost figures assigned to the options in this document. 

The remainder of the document cited comments on these options and responses by Metro. In response to 
one comment as to why the Metro Green Line extension along Aviation could not be at-grade and built 
cheaper, Metro cited Federal Aviation Administration concerns of electromagnetic interference of the 
Metro Green Line's overhead contact system (OCS) with airport navigational aids and intrusion of the rail 

Capital Cost 
(Millions) 
$17-$28 ' 

$336-$410 
$775 
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guideway and OCS into the runway protection zones for runways 25L and 25R. To avoid these potential 
conflicts, the at-grade alignment was changed to a subway. 
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Chapter 4 
. , ,  . , .  

, - ,  . . .  . , , 
, , 

, . 
TRANSIT SERVICE ALTERNATIVES 

, ,  , .  , , 

INTRODUCTION 
This chapter defines the alternatives for potential transit operation on the Harbor Subdivision. Based on 
the assessment of surface environmental factors in Chapter 2, four transit modes were selected for further 
analysis. The analysis required development of specific transit service alternatives, .with routes, headways, 
stations and other items, defined. Each of two modes - FRA Compliant DMUs and Non FRA Compliant 
DMUs - had two alternatives with different peak period headways. Accordingly, a total of six transit 
service alternatives were evaluated in Chapter 5. The alternatives would operate on the Harbor Subdivision 
from a northern terminus located at Los Angeles Union Station, the Downtown 7& Street/Metro Center 
Station, or the Metro Blue Line crossing at Long Beach Avenue. Their southern termini would be in the 
City of Torrance. 

Each of the alternatives defined below assumes the continuation of BNSF freight rail service on the Harbor 
Subdivision. O n  the northern portion of the Subdivision, between the Metro Blue Line crossing and the 
Metro Green Line crossing at Imperial Highway, BNSF service would be pushed to a late night/early 
morning operating window. South of the Green Line crossing, the freight operation would continue its 
current daily, day-and-night service pattern, since the rail traffic there appears to be too frequent to be ' . :  i , .  . :  

, , ,  , ,  

pushed into a late night/early morning window. , , , , , ,  , , . . ,  , , , 

, . .  
, ,  , 

, ,  . 
, ,  , , , 

. . . , ,  

TRANSIT SERVICE ALTERNATIVES 

FRA Compliant DMUs 30" 
This alternative assumed the use of self-propelled rail cars, also known as Diesel Multiple Units (DMUs), 
which comply with the crashworthiness requirements of the Federal Railroad Administration (FRA) for 
operation on track shared with freight trains and conventional passenger trains. (The FRA is the federal 
agency charged with oversight of safety on railroads.) The DMUs would operate with 30-minute headways 
in both directions during the peak commute periods between Los Angeles Union Station (LAUS) and the 
City of Torrance. Off-peak and weekend headways would be hourly. 

This level of service is comparable to that offered by the SCRRA Metrolink commuter rail operation on 
several of its lines through the Los Angeles Basin. To cross the Alameda Corridor, Washington Boulevard 
and the BNSF Transcon, this alternative assumed a flyover to the Metrolinkcontrolled trackage accessing 
LAUS. Metrolink trains operate on such a flyover today in the same area. 

While a station further southeast on the Subdivision might serve as a terminus, a Torrance station, 
potentially at Sepulveda Boulevard, would have arterial access to beach communities to the west, Lomita 
and San Pedro to the south, and Long Beach to the east. Accordingly, for this analysis, a Torrance rail 
terminus was assumed. Figure 4-1 illustrates this and other transit service alternatives. 

. , , .  . 
, . ,  , .  
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NOTE: Torrance transit termini are indicated for illustrative purposes only. 
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CHAPTER 4 - TRANSIT SERVICE ALTERNATIVES 
, , 

, , ,  , 

Intermediate stations would include Long Beach Avenue (a connection to the Metro Blue Line); 

, , 
Normandie Avenue; Crenshaw Boulevard (a connection to any potential transit improvements on that 

, ,  : , . ' corridor); La Brea Avenue; Century Boulevard (a connection to LAX); Imperial Highway (a connection to 
. . 

. . - , : . . ,  the Metro Green Line); Marine Avenue (a connection to the Green Line); and The Galleria. . . . . . . . . ,  .. . 
, , .  

: . , : ,  . .  . : , As this alternative can operate on tracks shared with freight and conventional trains, the DMUs 
: . ' , conceptually could be operated by Metrolink and maintained at Metrolink's Taylor Yard facility in Los 

, , . ,  

Angeles, provided Metrolink and Metro could agree to the requisite terms and conditions. 

The 2002 "South Bay Cities Rail ~ t u d ~ " '  suggested that the Harbor Subdivision could be linked to LAUS 
for Metrolink commuter rail service via the Union Pacific Railroad's Wilmington Subdivision (which runs , , , . . . 
along both the Alameda Corridor and Long Beach Avenue) and a new connection between the Wilmington . , , : 

Subdivision and the Harbor Subdivision at Slauson Avenue. Challenges include daily UP operations o n . .  ' : . . 

this track segment, as well as a potential reconfiguration of the Metro Blue Line overcrossing of the Harbor 
Subdivision and Slauson Avenue. Because of these challenges, this option for FRA Compliant DMU 
operations was not considered in this analysis. 

FRA Compliant DMUs 15" 
A variation of the aforesaid alternative assumed 15-minute frequencies in each direction during the peak 
commuting period. Off-peak and weekend frequencies would also be hourly. Station stops would be the 
same. , . 

, , . , . . , . . , 
, ,  , , , 

Non FRA Compliant DMUs 30" , " .  . : .  . , . . :: 

This alternative assumes the use of DMUs which do not comply with FRA crashworthiness requirements 
for operation on track shared with freight trains and conventional passenger trains. If operated on track 
also used by freight and passenger trains, the DMUs and other trains must operate on a time-separated 
basis. In this alternative, the DMUs would operate with 30-minute headways all day (i.e. 6 a.m. to 12 a.m.) 
weekdays in both directions between the Metro Blue Line crossing (the connection with the Metro Blue 
Line) and Torrance. Weekend headways would be hourly. West of the Metro Blue Line, stations would be 
the same as for the FRA Compliant DMU 30" alternative. 

Major challenges include: (1) sharing the narrow and busy Metrolink-controlled rail right-of-way north of 
the Alameda Corridor, BNSF Transcon and Washington Boulevard and (2) gaining access to the already 
crowded LAUS. These challenges point to a Metro Blue Line connection at Long Beach Avenue as the 

2 logical northern terminus for this option . 

BNSF freight traffic between the Metro Blue Line crossing and the Metro Green Line crossing would be 
pushed to a late night/early morning window. 

South of the Metro Green Line crossing, the service would require its own track, as moving freight traffic to 
a late night/early morning window may not be practical due to its volume. Furthermore, the extent of 
switching trackage on both sides of the mainline in Alcoa Yard likely would require that the Non FRA . . 

, , ,  
, , Compliant DMU facility be elevated at points through the yard. : : ,  , , . " . . 

. , ,  , , .  . .  . .  . 

' South Bay Cities Rail Study, 2002, page 3-15. 

L A  Metro Blue Line connection was also identified as the northern terminus for a conceptual DMU service operating on the 
Harbor Subdivision, as described in the "White Paper on Harbor Subdivision Diesel Multiple Unit (DMU) or Diesel Light Rail 
Transit (DLRT) from the Blue Line at Slauson to the Green Line at Aviation", 2002, which was part of the Crenshaw-Prairie 
Corridor MIS. 
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CHAPTER 4 - TRANSIT SERVICE ALTERNATIVES 

As this alternative cannot operate on tracks shared with freight and conventional trains, this analysis 
assumes the trains would be maintained in a facility located along the Harbor Subdivision. A potential 
location for such a facility is adjacent to the Alcoa Yard, which is surrounded by industrial land uses. 

Non FRA Compliant DMUs 15" 
A variation of the aforesaid alternative assumed 15-minute headways in each direction during the peak 
commuting period. Off-peak headways would be half hourly. Weekend headways would be hourly. 

Light Rail Transit 15" 
This alternative assumed the use of the electrified LRT technology of the Metro Blue Line. If operated on 
track also used by freight trains, LRT trains and freight rail trains must operate on a time-separated basis. 
LRT would operate with 15-minute headways in both directions all day between the 7' Street/Metro Center 
station in Downtown Los Angeles and Torrance. Weekend headways would be half hourly. A station 
would exist at Long Beach Avenue. West of the Metro Blue Line, stations would be the same as for the 
FRA Compliant DMU 30" alternative. . . . .  . . . .  . , ,  . .  

LRT would share the track with the Metro Blue Line north of Slauson Avenue, and require a connection 
from the Metro Blue Line to the Harbor Subdivision. BNSF freight traffic between the Metro Blue Line 
crossing and the Metro Green Line crossing would be pushed to a late night/early morning window. 
Through the narrowest parts of the right-of-way, freight rail would use one of the LRT's two tracks. While 
this arrangement would not provide the ideal separation from an adjacent property (business or residence), 
it would provide sufficient clearance for a low-speed freight operation. 

. ,  , ,  . . . . .  
, ,  , , , 

, , ,  , 
, . ,  . . . . .  

South of the Metro Green Line crossing, the service would require its own track, as moving freight traffic to 
a late night window may not be practical due to its volume. Furthermore, the extent of switching trackage 
on both sides of the mainline in Alcoa Yard likely would require that the LRT facility be elevated through 
the yard. . . , , 

. , , . , . . , , , , ,  . . , .  . , , ,  . .  
. .  , .  , . .  , . . . . 

This analysis assumed that the rolling stock would be maintained at the Metro Blue Line maintenance , , , , ,  

facility in Carson. . . ,  , 
, ,  . , 

, , 
, ,  . , , . . . . .  

, . , ,  , , ,  . , ,  
, , ,  , ,  . .  , ,  

Bus Rapid Transit 15" . . .  
. ,  , , , 

. , .  

BRT would operate with 15-minute headways all day in both directions between the Metro Blue Line . .  

crossing and Torrance. Weekend headways would be half hourly. West of the Metro Blue Line, stations 
would include Normandie Avenue, Crenshaw Boulevard, La Brea Avenue, a future intermodal center 
assumed for Century Boulevard and Aviation Boulevard, Imperial Highway, Rosecrans Avenue, Marine 
Avenue, The Galleria, and various stops.on Hawthorne Boulevard ending at Sepulveda Boulevard. 

Like the Non FRA Compliant DMU option, this option would run between the Metro Blue Line crossing 
and Torrance, but it would not be limited to the use of only the Harbor Subdivision. BRT would run on 
its own busways built on the Subdivision between the Blue Line crossing and Manchester Boulevard. BRT 

3 would then leave the Subdivision right-of-way and proceed south on Aviation Boulevard . The buses would 
reenter the Harbor Subdivision right-of-way at Rosecrans Avenue and run south to 182"~ Street. At this 
point, the buses would leave the rail right-of-way to reach Hawthorne Boulevard for continuance to 
Torrance. , . , ,  .. , , 

. ,  . . ,  . .  , . .  

A variant of this concept could have some buses serve LAX terminals directly. 

10001 1 

HARBOR SUBDIVISION TRANSIT ANALYSIS WILBUR SMITH ASSOCIATES , 
Page 4 - 4 

. . . .  - ,  , . . . .  



CHAPTER 4 - TRANSIT SERVICE ALTERNATIVES 

BNSF freight traffic between the Metro Blue Line crossing and the Metro Green Line crossing would be 
pushed to a late night/early morning window. Through the narrowest parts of the right-of-way between the 
Metro Blue Line crossing and Manchester Boulevard, a single freight rail track would be located within the 
pavement of the two-lane busway. 

South of Rosecrans Avenue, the service would require exclusive busway, as moving freight traffic to a late 
night/early morning window may not be practical due to its volume. Sufficient right-of-way width exists 
between Rosecrans Avenue and 182"~ Street to accommodate both a freight rail and BRT facility within the 
right-of-way. 

Buses would be maintained at existing Metro maintenance facilities. 

10001 1 

HARBOR SUBDIVISION TRANSIT ANALYSIS WILBUR SMITH ASSOCIATES 

Page 4 - 5 





Chapter 5 
TRANSIT SERVICE ALTERNATIVE COMPARISON 

. .  . 

I :  ' ' INTRODUCTION 
, , , , 

The chapter compares the six transit service alternatives considered for deployment on Metro's Harbor . . . .  

, ,  , . .  . Subdivision rail line. The alternative service concepts are defined in Chapter 4. Representing low to high . .  . : . ,  . ,  
, ,  , 
, ,  , , 

: ,  , service levels, the alternatives included: 
, , 

, , ,  
, , ,  , 

, , 
, . . . , . , 

, ,  , ,  * FRA Compliant DMUs 30': operating bidirectionally with 30-minute headways during the weekday , ' ,  , : : : 
. . 

, , , ,  , , , ,  , ,  . :',peak period, tapering off to hourly headways in the off-peak and on weekends. The northern . . , . .  . , , ,  . 
, ,  , ,  
, ,  , , , . . . , 

. , ,  terminus would be LAUS and the southern terminus would be in Torrance. . .  . ,  

. , , , , , , 

FRA Compliant DMUs 15': operating bidirectionally with 15-minute headways during the weekday : , ' ,  1 ' ,  . ,  , .  ' 

: ',peak period, tapering off to hourly headways in the off-peak and on weekends. The northern , . . . , . . . , , , 
. . .  , 

terminus would be LAUS and the southern terminus would be in Torrance. , . ,  . . .  !. 

. . .  , 

Non FRA Compliant DMUs 3 0  operating bi-directionally with 30-minute headways all day (from : .  . . , : , , ,  . , , 

,'.early in the morning to latter evening) on weekdays, tapering off to hourly headways on weekends. , .  , 
, , ' 

The northern terminus would be the Metro Blue Line crossing and the southern terminus would be 
1 . . , in Torrance. 

Non FRA Compliant DMUs 15': operating bi-directionally with 15-minute headways during the 
weekday peak period, tapering off to 30-minute headways during the off-peak and hourly headways 
on weekends. The northern terminus would be the Metro Blue Line crossing and the southern 
terminus would be Torrance. 

. .  . .  . .  
Light Rail Transit (LRT) 15': operating bi-directionally with 15-minute headways all day on : : :  . :  
weekdays, tapering off to 30-minute headways on weekends. The northern terminus would be the 
Downtown Los Angeles 7& Street/Metro Center station and the southern terminus would be in 
Torrance. 

Blcs Rapid Transit (BRT) 15': operating bi-directionally with 15-minutes headways all day on 
weekdays, tapering off to 30-minute headways on weekends. Little over half of the. route would be 
on the Harbor Subdivision. The rest of the route would use city streets. The northern terminus 

. , ,  1 ' 

would be the Metro Blue Line crossing and the southern terminus would be Torrance. .. , 

The summary performance numbers for each service alternative appear in Table 5-1, a comparison matrix. 
A narrative description of the findings appears below. Environmental issues relative to the alternatives were 
derived from the assessment of surface environmental constraints in Chapter 2. The major assumptions for 
building, equipping, and operating each alternative are discussed in Appendix A. Rough order-of- 
magnitude cost estimate detail for building and operating the alternatives appears in Appendix B. 

COMPARISON 

Route Miles - . -  , . ,  

Of  the scenarios, those with the longest routes (26.7 miles) are the FRA Compliant DMUs. These have 
their northern terminus at Los Angeles Union Station (LAUS). The DMUs can share track with freight and 
conventional passenger services like Metrolink commuter trains and Amtrak intercity services. 

. . .  
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. . .  . . . . .  
. . ' Overall route mileage depends on the assumption i f  a loop at kawthorne arid Sepulvede the Metro Orange Line has such a loop. 

- .  . The range of costs shows the difference between the consultant's cost estimate and typical Metro costs. 
' Ridership was not modeled; figures based upon services with similar operating characteristics and densityldemographics. 

Variance depends on traffic conditions on Aviation Blvd. and Hawthorne Blvd. 

. . .  . . . . .  . . .  . . 
. . .  . . . . . . 
. . 
. . .  . . 

... ... 
. . .  - . . . . .  . . .  
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BRT 15" 

20.0' 
11.3 

$260.9 million 

Metro 
$10.9 million 

15,000 
15 minutes 
15 minutes 
30 minutes 

Approx. 40-45"4 
Noise from nighttime 
freight rail operation 
on northern portion 

. . 
. . . . .  . . 

Lowest capital and 
operating costs; 
higher ridership; 
fewer environmental 
impacts 
Variability in travel 
time due to the use 
of city streets for 
almost half of the 
route 

Total Route Miles 
Miles on Harbor Sub. 
Total Capital Cost (2006$) 

Operator 
Annual Operating Cost 
(2006$) 
Avg. Weekday Boardings3 
Headways Peak 
Headways Off-peak 
Headways Weekends 
Travel Time 
Major Surface 
Environmental Constraints 

Pros 
-Total Capital Cost 
- Operating Cost 
- Ridership 
- Environmental Impacts 
Cons 
- Total Capital Cost 
- Operating Cost 
- Ridership 
- Environmental Impacts 
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F R A  Compliant DMU 
30" 
26.7 
23.0 

$306.2 million 

Metrolink 
$14.5 million 

4,000 
30 minutes 

1 hour 
1 hour 

Approx. 57" 
Safety impact in 
Torrance 

Lower capital cost; 
moderate operating 
costs; fewer environ- 
mental impacts 

Lower ridership 

Table 5-1: Harbor 
F R A  Complaint DMU 

15" 
26.7 
23.0 

$376.9 million 

Metrolinlc 
$18.5 million 

5,000 
15 minutes 

1 hour 
1 hour 

Approx. 58" 
Safety impact in 
Torrance 

Moderate capital 
cost; fewer 
environmental 
impacts 

Lower ridership; 
highest operating 
cost 

... 
. . . . .  

Subdivision Transit Service 
Non F R A  Compl. 

DMU 30" 
20.0 
20.0 

$326.9 million 

Metro 
$12.4 million 

10,000 
30 minutes 
30 minutes 

1 hour 
Approx. 42" 

Noise from 
nighttime freight rail 
operation on 
northern portion; 
visual/safety impact 
in Torrance 
Lower capital cost; 
moderate operating 
cost; higher ridership 

More environmental 
impacts 

Alternatives Matrix 
Non F R A  Compl. 

DMU 15" 
20.0 
20.0 

$353.8 million 

Metro 
$15.2 million 

12,000 
15 minutes 
30 minutes 

1 hour 
Approx. 42" 

Noise from 
nighttime freight rail 
operation on 
northern portion; 
visual/safety impact 
in Torrance 
Moderate capital 
cost; higher ridership 

Higher operating 
cost; more 
environmental 
impacts 

LRT 15" 

25.2 
20.0 

$667.8 million 
$1.4 billion2 

Metro 
$14.5 million 

40,000 
15 minutes 
15 minutes 
30 minutes 

Approx. 57" 
Noise from 
nighttime freight rail 
operation on 
northern portion; 
visual/safety impact 
in Torrance 
Highest ridership 

Highest total capital 
cost; higher operating 
cost; more environ- 
mental impacts 
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The DMUs would access Metrolinkcontrolled track south of LAUS via a flyover of the Alameda Corridor 
and BNSF Transcon mainline tracks and Washington Boulevard. For costing purposes, the southern 
terminus is Sepulveda Boulevard in Torrance. 

. , ,  , 

LRT is the next longest (25.2 miles). This option has a northern terminus at the 7& Street/Metro Center ' ' , :  

station in Downtown Los Angeles. It runs on the Subdivision from the Metro Blue Line crossing at Long 
Beach Avenue to a southern terminus at Sepulveda Boulevard. 
. , .  . . . . . . . . . .  . . .  . . . . . . . . .  . . . . . . .  

, . . , , , , . . . . . . .  . . .  . . . .  . , ,  , ,  , 
, , , , ,  , 

. ,  . ,  , . . . . .  . . . . . .  . . . .  . . . . .  . . 
. ,  , , . 

Non FRA Cdmpliant DMUs only run on the subdivision (20.0 miles), from the Metro ~ l u e  Line crossing 
. . . . .  : . , . , : to Sepulveda Boulevard. . . .  

, . : . ,  

Like the Non FRA Compliant DMUs, BRT (20.0 miles) has a northern terminus at the Metro Blue Line 
crossing. However, it has lower miles on the Harbor Subdivision, as it utilizes Aviation Boulevard between . . . .  

Manchester Boulevard and Rosecrans Avenue and Hawthorne Boulevard south of the South Bay Galleria to 
Sepulveda Boulevard. 

Total Capital Costs 
The rough order-of-magnitude capital costs include costs to be incurred in building and equipping the 

, ,  , ,  , ,  . . . .  
service, from right-of-way acquisition to vehicles to stations to support facilities for the vehicles. These . . ,  

. . . .  costs are detailed in Appendix B and are summarized in Table 5-1 in 2006 dollars. The appendix also 
shows capital costs for the physical improvements (not including rolling stock) of the modes by segment. 
The three segments are: 

LAUS to the Metro Blue Line crossing 

The Metro Blue Line crossing to the Metro Green Line crossing 

The Metro Green Line crossing to Torrance 
. . 

, ,  , 

. This breakout of capital costs allows the understanding of what costs would be if the options were built . , , , .  

partially in phases. For example, if the FRA Compliant DMU 30" service were to operate just between 

, , ,  . , . LAUS and Century Boulevard/LAX as an initial phase, then $71.8 million in construction costs could be , ,  : .:. 

, . postponed. 
, , 

, , , . ,  
, , 
, ,  , ,  The capital costs include costs for contingencies, engineering design and environmental assessments, plus 
, . , ,  , 

' . , ,  , : ,  , . , support costs including engineering design. They do not include "soft costs" such as public outreach and 
' 

other agency costs that are typical for this sort of project. As shown in Table 5-1, the most expensive 
, , 

, , , , , 

option to build is LRT, and the least expensive is BRT. Specific assumptions for each alternative are cited 

, , 
in Appendix A. These include, among other things, a flyover of the Alameda Corridor/BNSF 

: . , . , : Transconflashington Boulevard for the FRA Compliant DMU alternatives, allowing access to LAUS; and 
. . . . .  a trench along the eastern end of LAX runways and parallel to Aviation Boulevard for LRT, a likely . .  , ,  . 

, , . . .  requirement of the Federal Aviation Administration for safety assurance (per Chapter 2). Should Metro ' ' ' ' 

decide to pursue further analysis of transit alternatives for the Harbor Subdivision, more detailed cost , , , , 
, .  . 

, ,  , , . 
analyses would need to be performed. , , ,  , ,  

, ,  , , , 
, ,  , ,  

Operator , , , , , , , , . , , , , .  , , .  . . , . . . . . . .  . 
, . ,  , , ,  

As Metrolink operates commuter trains on track shared'with freight railroads, ~ e t r o l i n k  is the l'ogical 
operator for the-FRA Compliant DMU services. For these scenarios, BNSF freight operations on any part 
of the Harbor Subdivision would not to be restricted by temporal separation of passenger and freight 
trains. 
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, , 

, , , . . , . . . . . . . . . . . .  , . , , . , , , , . . , , ,  . . . . . . .  , . . . 
. . . . .  . , ,  , .  , . . . . . . .  , ,  . ,  . , . . , , , , . . . .  . . . . .  . , .  , .  . . . . . .  . ,  . ,  

. ,  , , , ,  , , , . ,  . , ,  , , . . . . . .  

All other service scenarios - Non FRA Complaint DMUs, LRT and BRT - assume temporal separation of 
, ,  , , freight train and transit operations between the Metro Blue Line crossing and the Metro Green Line 
, , . . .  . , .  " .  crossing. Freight trains could only operate during a late night/early morning window in this segment. 

, . . i South of the Metro Green Line crossing, the options assume spatial separation from freight trains: the 
. , ' . transit options would have their own facilities. As a result, Metrolink's expertise in operating passenger 

. ,  . 
: ,  , trains on track shared with freight trains is not required. Thus, Metro is the candidate for operator. 

, , . , . . , 
, . 

, , , , , , , , , , , , , , . , , . . . . .  
, . , , , , , , ,  , ,  , ,  , . . . . . . . . .  . .  , ,  , , ,  . ,  , . . . .  . . . . .  

, , ,  ., , . . . . .  . . . .  
~ n i i a l  Operating Costs , : ;  . . . . . . . . . .  . . . .  . . . . . .  

" . Operating costs are the costs for running and maintaining the service. They include the costs for operators, 
, , 

. :  . , , . ,  power (fuel or electricity), maintenance of way, maintenance of equipment, maintenance of stations, 
insurance, and general and administrative expenses. . . ,  . . 

, . . ,  . .  . , . . . . . .  . . .  

FRA Compliant DMUs would have the highest operating costs considering the number of trains run. The 
basis of the estimate was Metrolink's per train mile cost for operations on its own trackage. Metrolink 
typically runs longer and heavier train sets longer than the threecar DMU assumed here. However, reliable 
operating cost data for DMUs do not exist at this point, as so few of these vehicles are in revenue service. 
Still, there should be some savings, specifically in fuel, operator expense, and equipment maintenance. 
Accordingly, for illustrative purposes, the operating cost shown is 90 percent of Metrolink's cost per train- 
mile for operations on its own lines. Even with this reduction, the FRA Compliant DMUs' operating cost 
per service mile is much more than that of any other alternative, and this fact keeps the alternatives' 

. .  , . . . . ,  operating costs high relative to the other alternatives. 

Non FRA Compliant DMU operating costs per train mile were derived from input provided by North 
County Transit District (NCTD), which will begin operations of a Non FRA Compliant DMU twocar 
train set (the Sprinter) on its Oceanside-Escondido Line in 2008, if not late 2007. 

LRT and BRT costs per vehicle mile were based on Metro's adopted 2007 budget. The figure used for the 
LRT alternative was an average of Metro Blue Line and Metro Green Line revenue service mile costs. The 
figure used for BRT was an average Metro Orange Line and local/Metro Rapid costs, weighted per the 
miles of fixed guideway and city streets assumed for the route. 

Buses typically require less intensive support than do trains, and are thus less expensive than trains to 
operate and maintain. This analysis predicts that BRT would be the least expensive mode to operate. 

Average Weekday Boardings 
These preliminary ridership estimates were sensitive to the length of headways and the convenience of 
access to Downtown Los Angeles. That is, the shorter the headways and the more direct the access to 
downtown, the higher the ridership estimate. 

The highest ridership forecasted is for LRT, which would have a direct access into Downtown Los Angeles 
, ' , ,  and comparatively short headways all-day compared to most other alternatives. LRT on the Harbor 

, , . . : .  . Subdivision would run through the same sort of land uses as do the Metro Blue Line and Green Line 
today. These are mostly low density residential land uses. Like the Metro Blue Line, it would access 

, , , ,  , 
downtown Los Angeles. Like the Metro Green Line, it would have more miles between stations, and thus 

: ,  , provide less access for potential riders. This analysis predicts that LRT running on the Harbor Subdivision 
, , 

: . .  , , , :  ' ' "  and Metro Blue Line trackage to/from 7& Street/Metro Center could generate average weekday boardings 
, .  , ,  

closer to the average weekday boardings of the Metro Green Line (37,487 for June 2006). . . . . .  

, , . , 
, , , ,  , , , , , , , . . . . . . . . .  . . . . . . .  . . . . . . .  . . . . 

, . ,  , ,  , , ,  , ,  , ,  . . , , , , , . . . . . . .  . . . . .  . . . . .  . .  , 
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A model for BRT on the Harbor Subdivision is the Metro Orange Line. This is because the Harbor 
Subdivision BRT alternative would connect with a high frequency, high capacity rail transit mode reaching 
downtown Los Angeles, just like the Metro Orange Line does today (the Metro Orange Line connects with 
the Metro Red Line at North Hollywood). However, there is about a mile on average between stations on : , , ,  

. , 

the Metro Orange Line, whereas there would be two miles on average between stations on the Harbor " ' 

Subdivision BRT. With more miles between stations, the Harbor Subdivision BRT service should have 
fewer average weekday boardings than the Metro Orange Line. This analysis assumes that BRT on the 
Harbor Subdivision would generate 75 percent of the Metro Orange Line's average weekday boardings 
(20,844 for June 2006). BRT would offer the same level of service during the peak period along mostly the 
same route as the Non FRA Compliant DMU 15" scenario, but would have higher service levels in the off- 
peak periods and on weekends. Accordingly, its ridership would be higher. . ,  . , , 

, . ,  , 
, , .  , 

, , . .  , . , 

The FRA Compliant DMU options generate the least average weekday boardings - a result of longer 
headways relative to the other alternatives. FRA Compliant DMUs operating at 30-minute headways 
during the peak hour would have the fewest boardings. This level of service is similar to what Metrolink's 
Ventura County Line offers today in the peak direction (inbound to LAUS). That noted, service on the 
Harbor Subdivision would have less mileage than the Ventura County Line, but it would run peak service 
levels in both directions. O n  balance, it seems reasonable that the Harbor Subdivision would have average 
weekday boardings similar to Metrolink's Ventura County Line boardings. Like that line, the DMUs would 
run through light density residential and industrial land uses before reaching LAUS. 

Headways 
The modes are listed in the Table 5-1 comparison matrix from left to right in order of ascending levels of ;. : . , , . 
service. The lowest service level is FRA Compliant DMU 30". The highest are LRT 15" and BRT 15". The . -  

purpose here was to represent a range of service levels along with technology. 
, .  , , . , 

. ,  , 
, , , , ,  . 

, , 
, , . 

, .  . . . 
. , ,  , ,  

. ,  , 

Travel Time , . . . 
, . , , , , , , , ,  , 

, , 
. . . . . . . . .  . , , , ,  

Travel times are assumed to be the time to travel between the northern and southern termini of the services, 
whether or not the termini are actually on the Harbor Subdivision. The FRA Compliant DMU alternatives 
have a northern terminus off of the Subdivision, i.e. Los Angeles Union Station. So does LRT, i.e. the 7h i ,  , , i ,  
Street/Metro Center station. The Non FRA Compliant-DMU and BRT alternatives have the Blue Line " 
crossing at Long Beach and Slauson Avenues as a northern terminus. All options have Sepulveda. : , , .  

, , 

Boulevard in Torrance as a southern terminus, although BRT's southern terminus is off the Subdivision at : ,  . .  
Hawthorne Boulevard. All told, the FRA Compliant DMU and LRT alternatives have longer travel . . : ' , , : ,  

distances than the Non FRA Compliant DMU and BRT alternatives, and thus have longer travel times. 
, , ,  , 

, , , . , . ,  , 

Major Surface Environmental Constraints . . , , ,  , 

As discussed in Chapter 2, Non FRA Compliant DMUs, LRT and BRT options would push BNSF freight 
operations to a late night/early morning window between the Metro Blue Line crossing and the Metro , . , : ,  

. .  , 

Green Line crossing. The result would be increased nighttime noise for residents living near the northern : ,  , 

portion of the Harbor Subdivision. DMU and LRT modes would also likely have negative visual and , ' ,  

safety impacts on residents living close to the Subdivision in Torrance, as noted in Chapter 2. 
. ,  , , 

, , ,  

Alternative Service Pros and Cons 
The pros and cons evident from each service scenario appear at the bottom of Table 5-1. In general, there 
is a correlation between ridership and total capital costs: the alternative with the highest ridership (LRT) ' :::: 
comes with the highest total capital cost; those with lower total capital costs (the DMU alternatives) come i I 

, , . .  

with lower ridership. The one exception is BRT, which outperforms the DMU scenarios on ridership, " 
, , 

, , , , ,  , , , ,  , 
, , 

, . . . , . . , 
, , 

. . , , ,  , , , ,  , 
, ,  , ,  , ,  

, ,  , ,  , 
, , . . , , , . ,  , ,  , , , ,  , , . . ,  , ,  . ,  . .  . , . ,  
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while offering the lowest total capital cost. The comparatively low capital cost is due in large part to the 
assumption of using city streets for almost half of the route. BRT also has a small fraction of the DMU 
operating costs. All alternatives would generate environmental impacts. FRA Compliant DMUs and BRT, 
however, would generate fewer of them. . . . . . . . , . . . . .  . . . . .  . . . . . . , , , , , , , ,  , $ , . , ,  

. . .  . . .  . . . .  . .  , . . . . . 
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Chapter 6 . ,  , ,  . 
. ,  , ,  . . .  , , ,  , ,  

, , 
, , . , , , , , , ,  , . ,  

SUMMARY AND NEXT STEPS , .  , .  . , .  , , ,  

This analysis investigated the majority of the Harbor Subdivision for transit use. That is, between Los 
Angeles and Torrance, where there are extensive residential and commercial land uses that could be served 
by transit. South of Torrance, residential land use densities decrease and industrial land uses increase. 
Therefore, it would probably not be cost effective to operate south of Torrance. 

Range of Alternatives 
Chapter 5 looked at six transit service alternatives: four DMU alternatives, one LRT alternative, and one 
BRT alternative. The purpose of analyzing such a range was to bracket the range of benefits and cost of 
potential transit implementation. Peak-period-oriented FRA Compliant DMUs with limited off-peak 
service may be the least expensive to build, but it is likely to attract the least ridership. O n  the other hand, 
LRT would likely generate the highest ridership, but would be the most expensive to build. Most 
alternatives may trigger community concern over noise impacts. The alternatives which would restrict 
BNSF to a late night/early morning operating window between the Metro Blue Line crossing at Long Beach 
Avenue and the Metro Green Line crossing at Imperial Highway may trigger concern by BNSF. 

Engineering Challenges and Solutions 
Implementation of all six transit alternatives appears feasible. There are no obvious environmental, 
operational, or engineering fatal flaws which would preclude construction. Their use of the existing rail 

. . . . . . . . .  rights of way for transportation purposes would be exempt from environmental review. Proposed station 
locations appear to be consistent with existing land uses; to the extent that stations would be outside the 
right-of-way, they would require environmental clearance. Transit and freight rail services can share the 
right-of-way, although doing so for some transit alternatives would require the construction of a separate 
facility. Also, sufficient right-of-way width exists to permit construction of all requisite facilities along the 
proposed routes. Only the Non FRA Compliant DMU alternatives assumed a new maintenance facility; an 
appropriate site for such a facility appears to exist west of Alcoa Yard. 

There are three primary engineering challenges, however, facing the implementation of the transit 
alternatives. The first pertains to the FRA Compliant DMU alternatives. The challenge is gaining access to 
Los Angeles Union Station. There is no link today between the Subdivision and LAUS (a link existed in 
the past, but it was eliminated with the construction of the Alameda Corridor). This will require a double 
track 2,400-foot flyover of the Alameda Corridor, the BNSF Transcon east-west mainline, and Washington 
Boulevard, reaching Metro-owned trackage leading to LAUS. A similar flyover exists today between the 
Metro-owned trackage north of the Alameda Corridor and the BNSF Transcon. This bridge is used by 
Metrolink, Amtrak long distance, and the Pacific Surfliner trains. 

The second challenge is presented by narrow sections of Subdivision right-of-way between the Metro Blue 
Line crossing and the Metro Green Line crossing. In order for Non FRA Compliant, LRT and BRT 
alternatives to run on the right-of-way without triggering the need for substantial and disruptive property 
acquisitions, BNSF freight operations must be shifted to a late night/early morning window, when the 
transit alternatives would not be operating. This assumption appears realistic, as BNSF operations in this 
segment is thrice weekly or even less. However, further discussions would need to take place with BNSF., , 

. , .  
, .  , ,  
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The third challenge is presented by likely Federal Aviation Administration (FAA) insistence on a trench for 
LRT operations east of the LAX runways. This section of the Subdivision is south of Century Boulevard 
and parallel to Aviation Boulevard. The FAA's concern is with potential electromagnetic interference with 
airplane navigational systems triggered by the LRT overhead contact (catenary) system. Accordingly, capital 
costing included a trench for LRT, with the BNSF freight train offset to one side, between the south end of 
Century Boulevard viaduct and 11 1'" Street. . . .  

, . 
, , ,  

, , ,  . 

Land Use Compatibility 
While there is nothing inconsistent about rail and/or BRT transit improvements on the Harbor 
Subdivision and adjacent land uses, there are at least two areas of potential significant concern. One is 

. . .  between the Metro Blue Line crossing and the Metro Green Line crossing, where BNSF freight service . , 
, ,  , , , 

would be pushed to a late night/early morning window for various transit alternatives. Wherever on this , 
, ,  

, , 

segment there is freight traffic today, the shift in freight train operating patterns would generate increased , , , ,  , 

noise levels at night for residents nearby. 

The other area is in Torrance. Between Crenshaw Boulevard and Sepulveda Boulevard, where homes are 
located very close to the Harbor Subdivision, new rail transit services likely will mean more noise for 
residents there. Also, during the course of this analysis, people were seen walking the right-of-way. As 
noted, a pedestrian crossing of the Subdivision exists in this area. Thus, new passenger trains may trigger 
concern for safety there. 

. . 
I . .  The extent of community concerns in these areas, as well as others, could be heard during the public 

. . . .  outreach process preliminary to further any implementation of new transit service. 
. . . . . .  - , ,  , ,  

. . . . . .  . . .  , ,  , , , , ,  . ,  

i ,  . . . .  : BNSF Concerns and Solutions 
, ,  , In August, the analysis team discussed with BNSF the various transit alternatives in order to understand - ,  

, , ,  , . .  any railroad concerns. BNSF's major concern was with the requirement for the temporal separation of . , '  

, , 

, , , , ,  BNSF freight trains and the Non FRA Compliant, LRT, and BRT , , , ,  alternatives , between . . . . . . . . .  the Metro Blue Line , 

, , , , ,  , ,  . . .  , 

, ,  , , , crossing and the Metro Green Line crossing. , ,  , ,  . , ,  , , , . ,  . ,  , . .  , , ,  , ,  , , 
, , ,  

, , 
, , , ,  , .  

BNSF service in this segment of the Harbor Subdivision is less frequent than elsewhere, and it is 
. conceivable that BNSF freight trains could be relegated to a late night/early morning operating window. A , , , ,  . . . . .  

, .  , ,  precedent is the operating agreement that North County Transit District (NCTD) has with BNSF regarding : , ' , ,  : : :  

, , . , .  , the Escondido Branch line, which NCTD owns. As with the Harbor Subdivision, BNSF retains the right to : ' . .  : . . . .  
. , 
: ,  , -  operate freight trains on that line. However, with the advent of pending Sprinter Non FRA Compliant 

DMU service, BNSF will do so only when the Sprinter is not running, i.e. during a late night/early 
morning window. Nevertheless, it is true that restricting BNSF freight trains to a late night/early morning 
window would impose on BNSF an operating constraint it does not have today. Should Metro desire to 
restrict BNSF operations in this track segment to such a window, it would likely need to address BNSF's 
concern through further discussion and/or negotiation. 

, , 

BNSF voiced a lesser concern of transit options potentially displacing "bare table" (unloaded) intermodal 
cars that are stored regularly on the Subdivision main track between 11 1' Street (east of LAX runways) and 
El Segundo Boulevard. The solution assuming the DMU alternatives would be to rebuild an unused siding 
in this area, west of the existing line, where the cars could be stored. The LRT alternative assumed that the 
freight track would be shifted to the west, thereby providing the storage capacity that BNSF enjoys today. 
Alternatively, car storage could occur elsewhere on BNSF owned lines. . , .  , ,  , , 

, , . . .  
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. . . . . . . . .  , , .  , 

Regulatory Issues . .  . . , .  . 
. . .  Any transit operations on the Harbor Subdivision would be subject to three levels of regulatory authority - 

, . , ,  . 
, federal, state, and local. These regulatory issues pertain to operational and at-grade crossing safety, law 

: ' enforcement, engineering, and planning. The specific roles of these authorities are cited in Appendix C. 

NEXT STEPS 
Deployment of any of the six transit service alternatives profiled in Chapter 5 appears feasible between Los 
Angeles and Torrance on the Harbor Subdivision. However, given the narrow right-of-way width 
restrictions in various segments, deployment of only one alternative is practical, assuming continuing 
freight rail use of the corridor. No one alternative stands out as clearly superior through the length of 
corridor. Each has advantages and disadvantages relative to the others. To further refine which alternative 
makes the most sense for the corridor, further analysis is recommended. 

Elements of further analysis should include a traditional travel demand forecast for each alternative. The 
forecasts appearing in this analysis were based on what Metro and the SCRRA's Metrolink commuter rail 

- - 

service are generating on services running with comparable headways though comparable land uses. 
, . . ,  , 

Another element may include phasing of a transit alternative. For example, it might make sense to 
: : ' ,  i implement an alternative in just one segment of the route, where the ridership potential is high and " 

, , ,  
, ,  , . , , ,  implementation costs are low. If the service proves itself by steadily gaining substantial numbers of riders, : 

, , 
, ,  , ,  the service could be expanded as funding becomes available. Such phasing would maximize the benefits 
, , . ,  , 

, , , while minimizing the costs. 
, ,  , ,  . . . . .  
, ,  , 

, . .  . , ,  , . . , .  , ,  

, , 
. , ,  

, , 
other elements to be included in additional analysis would be: 

, .  , ,  

. , .  . A formal environmental assessment, inclusive of community and city concerns relative to potential , , : ' ,  : 
. ,  . ,  
, ,  , , . . . . noise, visual and safety impacts that may be triggered by the transit alternatives. 

Additional discussions with the BNSF for implementation of alternatives which may require 
temporal separation of freight and transit modes on a shared Harbor Subdivision right-of-way. 

More detailed assessments of station locations, including development of conceptual station plans 
with parking and/or connecting transit access. Included would be an assessment of capacity at the 
Downtown 7th Street/Metro Center station, which would service at a northern terminus for the LRT 
alternative, as well as at LAUS, the northern terminus for the FRA Compliant alternatives. 

Detailed assessments of maintenance facility options. Specifically assessed would be Metrolink's 
ability to maintain FRA Compliant DMUs at Taylor Yard; Metro's ability to accommodate 
additional rolling stock at its Carson LRT maintenance facility; and potential construction of a Non 
FRA Compliant maintenance facility west of  Alcoa Yard. 

More detailed capital cost estimates. 

. . . . . , 
, . . , . . , , , , , , . . . .  , , 

. , ,  , , . . .  . . .  . , . , ,  
. ,  . . , 

. .  , ,  
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. ,  , ,  Appendix A 
' : : :  TRANSIT SERVICE ALTERNATIVE ASSUMPTIONS 

. . . . . . . . . . .  . . . . . . . . .  . . . . . .  . . 
, .  . 

INTRODUCTION 
This appendix describes the assumptions underlying the cost and ridership calculations for six Harbor 
Subdivision transit alternatives that are compared in Chapter 5. . . .  . .  , . , . . .  

. . . . . . . . .  

ASSUMPTIONS , . . , ,  

. , 
, , . , . . , . . . 

Appearing below are the assumptions for the two FRA Compliant Diesel Multiple Unit (DMU) 
alternatives; the two Non FRA Compliant DMU alternatives; the Light Rail Transit (LRT) alternative; and 
the Bus Rapid Transit (BRT) alternative. 

, , ,  , ,  

. . 
, , . , ,  , , , ,  , . . . .  . . 

FRA Compliant DMUs 
FRA Compliant DMUs are self propelled rail cars that comply with crashworthiness standards of the 
Federal Railroad Administration (FRA) for operation on track shared with freight trains and conventional 
passenger trains. There are two alternatives for this equipment type. One assumes half hourly peak period 
headways in both directions; the other assumes 15-minute peak period headways in both directions. Both 
have hourly off-peak headways on weekdays. Weekend headways are also hourly. 

Track Configuration 

The route mileage of the two alternatives is 26.7 miles. This mileage runs from Los Angeles Union Station 
(LAUS) to Sepulveda Boulevard in Torrance. The route includes a portion of the Metrolink trackage south 
of LAUS to a point adjacent to the Amtrak service facility, just north of the Alameda Corridor and the 
BNSF Transcon mainline. A flyover of the Alameda Corridor and the BNSF mainline is assumed, reaching 
the Harbor Subdivision just north of 25th Street. The alternatives assume use of the Harbor Subdivision 
from that point to Sepulveda Boulevard - a distance of 23 miles. 

FRA Compliant DMUs can share track with freight trains. Because freight operations exist on various 
portions of the Harbor Subdivision, these alternatives assume passing siding improvements to allow for 
reliable freight and passenger train operations. For the 30-minute peak period service level alternative, the 
cost calculation for Chapter 5 assumed one new siding between Slauson Avenue and Crenshaw Boulevard, 
an extension of the Lairport Siding to the north, and conversion of Alcoa Yard trackage to a siding. For 
the 15-minute peak period service level, additional sidings were assumed between Central Avenue and 
Broadway and between La Brea Avenue and La Cienega Boulevard. 

Capital costs in Chapter 5 assumed upgrading of all track less the 115 per linear yard, the minimum for 
passenger operations. In those areas where existing track is retained, Chapter 5 assumed that 60 percent of 
ties would be replaced. 

Stations 
' Stations assumed for this alternative would be at LAUS, the Metro Blue Line crossing (Long Beach Avenue), 
Normandie Avenue, Crenshaw Boulevard, La Brea Avenue, Century Boulevard, the Green Line crossing 
(Imperial Highway), Marine Avenue, The Galleria, and Sepulveda Boulevard (the capacity of LAUS to 
accommodate a Harbor Subdivision DMU service was not specifically analyzed). The DMUs would use 
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existing platforms at LAUS. There would be eight side-running stations along the route, and one center- 
running station at the Sepulveda terminus. 

Alcoa Yard 
Alcoa Yard, south of 190th Street in Torrance, is the major freight rail activity center on the Harbor 
Subdivision. Four BNSF freight trains a day run through the yard. Trains are assembled and disassembled 
in the yard. Also, there are shippers adjacent to the yard; BNSF delivers and picks up carloads at the 

. . . .  . . . . . . . .  shippers from the yard. The yard has activity throughout the day. 
. . 

To ensure reliable freight and passenger operations through Alcoa Yard, Chapter 5 assumed that the 
passenger operation would have prioritized use of one through track at the yard (use of a through track at 
the yard would have to be negotiated with BNSF). Also, yard trackage would be converted to a passenger 
rail siding. To replace the yard capacity for freight operations, Chapter 5 included the construction of a 
freight siding. This siding would be located on the existing dirt access road running on the east side of the 
yard. Accordingly, Chapter 5 assumed land acquisition and construction on the east side to replace the 
access road. Sufficient vacant industrial land for an access road exists at the site. 

. . .  
, . 

Grade Crossing Protection , .  . 

Given the age of existing systems, the capital costs in Chapter 5 assumed replacement of all grade crossing 
panels and warning devices along the DMU route. 

. ,  . ,  . 
, ,  , , . 

, , .  , . 
Equipment 
Chapter 5 assumed use of Colorado Railcar single level, threecar DMUs. An operations simulation of the 
alternative indicated the number of train sets required to support the service levels of both alternatives. 
Prices for the FRA Compliant DMUs were obtained from the manufacturer, Colorado Railcar. 

, . 
, , . . ,  

, , ,  
For the FRA Compliant DMUs 30" alternative, there were 5 threecar trainsets and 1 spare trainset, . , ,  . , ,  . . . . .  

i totaling $58.8 million in 2006 dollars. i ,  , 
, , , ,  , , , , , . , , , , , , , , , 

, , , , , . . . . . . . . .  . , , . . , . , , 
, ,  , ,  
, ,  , , , , , ,  

, , 
For the FRA Compliant DMUs 15" alternative, there were 10 threecar trainsets and 2 spares, totaling 

, , , , ,  . , . ,  . , , 
, , , , , , , . , , .  , , 

, . 
, ,  , ,  ' . $117.6 million. ' ::, : , .  , :  , , , , , , , , , . . , ,  . , 
, ,  . 
, , , ,  , , , , .  . , , , , ,  . , 

. .  , 
, ,  , ,  , , ,  . , ,  , ,  

, , , . 
, . . , . , , . , . .  , . . . . . .  . . .  . . . .  , , , , ,  , , , ,  . 

' ::, , ,  , Maintenance 
: .  , ' , These alternatives assumed operations and maintenance of equipment performed by Metrolink. More 

, , . , ,  

specifically, Metrolink's operations contractor would provide the crews, and Metrolink's maintenance 
contractor would maintenance the vehicles at Metrolink's Taylor Yard facility. The feasibility and capacity 
of Taylor Yard to accommodate a Harbor Subdivision DMU maintenance operation was not specifically 
analyzed. 

Operating Cost 
The DMU operating cost estimate was a function of two inputs: train miles and a cost per train mile based 
on Metrolink's current operating cost per train mile on its own trackage, i.e. $41.31. Since DMU would 
consume less fuel than a typical Metrolink train set and would run with smaller crew (a single driver), 90 
percent of the Metrolink per train mile cost was assumed for the DMU operating cost calculation. 

Weekday Boardings 
Chapter 5 did not include any traditional ridership forecasting per Metro's direction. Rather, Chapter 5 
employed a comparative analysis methodology to estimate a ridership level which transit services on the 
Harbor Subdivision could reasonably be expected to achieve. 

The DMU ridership estimate was based on the ridership of a Metrolink service running through similar 
land uses with a similar level of service, i.e. the Ventura County Line. That service is longer than the 

, , , . 
. . . .  . . 
, , 10001 1 

HARBOR SUBDIVISION TRANSIT ANALYSIS WILBUR SMITH ASSOCIATES 

Page A - 2 



. . .  
, , . . 

, , , , ,  , , . .  , 
, . . , , , , 

" " ' 

APPENDIX A - TRANSIT SERVICE ALTERNATIVE ASSUMPTIONS . .  
" " , . ,  . 

assumed DMU service on the Harbor Subdivision. However, the DMU service would be bi-directional, and :. y t  ' ,  
- . -  

thus would serve a reverse commute market which the Ventura County Line does not. Like the Ventura i ,  . . - ,  . 
County Line, the DMU service would reach LAUS, and would serve an airport, i.e. Los Angeles 
International Airport (LAX). Therefore, on balance, a ridership level similar to the Ventura County Line 
appears reasonable. 

Non FRA Compliant DMUs 
These are DMUs which do not comply with crashworthiness standards specified by the FRA for operation , 

on track shared with freight trains and conventional passenger trains. Such equipment can only operate on : ' ,  . :  

tracks shared with freight and conventional passenger rail services on a time-separated basis. That is, the 
DMUs and freight and conventional passenger trains must operate at different times. . . . . . . . . . .  , . .  

, . 

. . 
. . . . . . .  There are two alternatives for this equipment type. One assumes half hourly peak period headways in both 

directions, and the other assumes 15 minute peak period headways in both directions. Both assume . . half 
, , . , ,  , , , ,  , 

hourly off-peak headways and hourly weekend headways. . ,  , .  , , .  . . , , 

. , 
, , , . . . .  Track Configuration 

These alternatives assume operation between the Metro Blue Line crossing at Long Beach Avenue and, : 
, , 

Sepulveda Boulevard in Torrance - a distances of 20 miles. , , 
. . ,  

. . . .  , , ,  . . . . . . .  
As these DMUs cannot share track with freight trains except on a time-separated basis, these alternatives 
assume that freight rail services on any portion of the Harbor Subdivision between the Metro Blue Line, : , . . .  , 

, .  . 
crossing at Long Beach Avenue and the Metro Green Line crossing at Imperial Highway would occur in a : ,  . . 
late night/early morning window, when the DMUs are not operating. South of the Metro Green Line . .  

' ,  . .  " "  

crossing to Sepulveda Boulevard, the DMUs would operate on its own tracks, i.e. a facility totally separated 
from the freight rail operations which are too frequent to be pushed into a late night/early morning' ' : : : :  . . 
window. , , 

, - , ,  , ,  . . . . . . .  , . . , . . . . . .  

As in the FRA Compliant DMU alternatives, various sidings improvements were assumed to ensure the 
capacity required for reliable operations. 

Between the Metro Blue Line crossing and the Metro Green Line crossing, where the DMUs would make 
use of the existing track alignment, Chapter 5 assumed upgrading of all track less than 115 lbs. per linear 
yard, the minimum for passenger operations. In those areas where existing track is retained, Chapter 5 
assumed that 60 percent of ties would be replaced. 

Stations 
Stations assumed for this alternative would be at the Metro Blue Cine crossing (Long Beach Avenue, 
 orm man die Avenue, Crenshaw Boulevard, La Brea Avenue, Century Boulevard, the Metro Green Line 
crossing (Imperial Highway), Marine Avenue, The Galleria, and Sepulveda Boulevard. There would be two 
center-running stations at the termini, and seven side-running stations at the intermediate stations. 

Alcoa Yard 
Chapter 5 assumed a separate facility for the DMUs through Alcoa Yard. Two flyovers of BNSF industry 
spurs were assumed in the yard area. 

Grade Crossings 
Chapter 5 assumed replacement of all grade crossing panels and warning devices along the DMU route. 
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Equipment 
Chapter 5 assumed use of the twocar, articulated Non FRA Compliant vehicles which are being deployed 
on the North County Transit District (NCTD) Sprinter service to operate between Escondido and 
Oceanside in 2008, if not sooner. Prices for the equipment, manufactured by Siemens AG of Germany, 
were obtained from NCTD. 

For the Non FRA Compliant DMUs 30" alternative, there were 4 single-vehicle trainsets plus 1 spare, 
totaling $2 1 million. 

For the Non FRA Compliant DMUs 15" alternative, there were 7 single-vehicle trainsets plus 1 spare, 
totaling $33.6 million. 

Maintenance 
These alternatives assumed the construction of a maintenance facility adjacent to Alcoa Yard, which is near 
the south end of the route (a specific site for the maintenance facility was not assessed). The cost estimate 
for the facility was based on that estimated for the NCTD Sprinter service. 

Operating Cost 
The operating cost estimate was also based on what NCTD calculated the Sprinter will cost to run and 
maintain, inclusive of agency costs. The figure was $30 per train mile. 

Weekday Boardings 
. . . . . . .  , .  

The ridership forecast was pivoted off of what was estimated for the Bus Rapid Transit alternative. 

. . . . . . , , . . . 
Ridership was reduced somewhat, to reflect lower service levels during the off-peak periods. 

, . . , : ,  Light Rail Transit . . . , , . . . .  . , , ,  . . . 
, . , , . . , . .  . 

. ,  , 
, , 

, .  . ,  , . .  . . . 

, , ,  
This alternative assumed that LRT operations on the Harbor subdivision would be integrated with the 

:, existing Metro Blue Line service. Trains would run at 15-minute headways from early in the morning until 
. late at night on weekdays. Weekend headways would be half hourly. , , , , 

, , 
, , , . ,  , , , ,  , 

, ,  , , , ,  , , ,  , ,  , 
, . . .  . 

. , , . , , ,  , , .  , 
, , , , ,  , ,  

Track Configuration 

The connection between the Metro Blue Line and the Harbor Subdivision would be along Long Beach 
Avenue. The connection would run from the at-grade Metro Blue Line alignment north of the Slauson 
Avenue station, along Long Beach Avenue and onto the Harbor Subdivision. The northern terminus of the 
service would be the 7th Street/Metro Center station (capacity of this station to accommodate a Harbor 
Subdivision LRT service was not specifically analyzed). The southern terminus would be at Sepulveda 
Boulevard. The total route mileage of this service would be 25.2 miles. 

The LRT service would run on double track. Between the Metro Blue Line crossing and the Metro Green 
Line crossing, where the right-of-way width is not sufficient to provide for LRT double track and a separate 
freight rail track, freight rail service would use one of the two tracks; freight service would be restricted to a 
late night/early morning window. South of the Metro Green Line crossing, LRT would have its own 
facility separate from the freight rail track. 

Wherever freight rail track was shifted to provide room for LRT double track, the existing freight track was 
assumed to be rebuilt. . , . . . .  . , .  

Stations 
Stations assumed for a Harbor Subdivision LRT service would be at the Metro Blue Line crossing (Long 
Beach Avenue), Normandie Avenue, Crenshaw Boulevard, La Brea Avenue, Century Boulevard, the Green 
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Line crossing (Imperial Highway), Marine Avenue, The Galleria, and Sepulveda Boulevard. There would be 
center-running stations at the termini and Century Boulevard; and side-running stations at all other points. : .  : . . .  

Alcoa Yard 
Chapter 5 assumed a separate facility for the LRT through Alcoa Yard. Two flyovers of BNSF industry 
spurs were assumed in the yard area. 

Grade Crossings 
The capital costs in Chapter 5 assumed replacement of all grade crossing panels and warning devices along 
the route. 

Equipment 
Chapter 5 assumed use of the three car LRT train sets. Costs were based on recent LRT equipment 
acquisitions by Metro. The service would require 7 three-car trainsets plus 1 spare, totaling $66.2 million. 

. . . . .  . . . . . . . . . .  , ,  , 
, , 

. . .  . . . . . . .  , , , , , , , 
, , , , , 

. . . . .  Maintenance . . . . .  , , 
, . 

Chapter 5 assumed that the equipment would be interchangeable with Metro Blue Line equipment and 
thus maintained at the Metro Blue Line maintenance facility in Carson (the capacity of the Carson facility 
to maintain additional cars was not specifically analyzed). , , ,  

. , 

, , ,  , ,  
, .  . ,  

, ,  , ,  , 
, ,  , , , 

, , ,  , ,  

Operating Cost 
Chapter 5 assumed operating costs based on Metro's budgeted costs per revenue service mile for both the 
Metro Blue Line and Metro Green Line for 2007. The figure used, $13.58, was an average of these costs. 

, , 
, , , , , , , , , . . .  Weekday Boardings 

The ridership forecast was based on June 2006 figures for the Metro Green Line and Metro Blue Line LRT 
services. Like the Metro Blue Line, LRT on the Harbor Subdivision would have access to Downtown Los 
Angeles (7'h Street/Metro Center). Though it would run through the same sort of low density land uses as 
the Metro Blue Line, the Harbor Subdivision LRT alternative would have longer weekday peak period 
headways (15 minutes versus 5 minutes). Also, average distance between stations would be longer (1.6 
miles as opposed to 1 mile). With longer peak period headways and longer distances between stations, it is 
reasonable to assume LRT ridership on the Harbor Subdivision would be less than on the Metro Blue Line. 

Though it would run through the same sort of low density land uses as the Metro Green Line, the Harbor 
Subdivision LRT alternative would have longer weekday peak period headways (15 minutes versus 7 
minutes). The average distance between stations would be only slightly longer than the Metro Green Line 
(1.6 miles versus 1.5 miles). However, unlike the Metro Green Line, the Harbor Subdivision LRT 
alternative would reach Downtown Los Angeles (7'h Street/Metro Center) and come closer to LAX (Century 
Boulevard). O n  balance, it is reasonable to assume that LRT ridership on the Harbor Subdivision would be 
more or less that of the Green Line. 

Bus Rapid Transit 
This alternative assumed that BRT operations would run on city streets as well as on busways constructed 
on the Harbor Subdivision. Buses would run at 15-minute headways from early in the morning until late 
at night on weekdays. Weekend headways would be half-hourly. 

. ,  . ,  , . . . . .  . . . . .  Alignment 
The BRT alternative would run from the Metro Blue Line crossing in the north to approximately' ' : : : :  . , , ,  

Hawthorne Boulevard and Sepulveda Boulevard in Torrance in the south - a distance of 20 miles. Busways i .  , . . , . .  , . . ,  , 

would be constructed on the Harbor Subdivision between Metro Blue Line crossing and Manchester " 
, , . . . . . . . . . .  

, , ,  , .  , 
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Boulevard/Aviation Boulevard and between Rosecrans Avenue and 182"~ Street. Buses would use Aviation 
Boulevard between Manchester Boulevard/Aviation Boulevard and Rosecrans Avenue, and would use 
Hawthorne Boulevard between 182"~ Street and Sepulveda Boulevard. 

Between the Metro Blue Line crossing and Manchester Boulevard/Aviation Boulevard, where the right-of- 
way width is not sufficient to provide for a two-lane busway and a separate freight rail track, a freight track 
would be embedded in the busway. Between Rosecrans Avenue and 182"~ Street, BRT would have its own . , ,  

, , , , ,  , , , ,  , 
. . . . . . . .  . . . . . . .  . . . . .  facility separate from the freight rail track. . . . . . .  . .  , .  , . . . . ,  

, , ,  . . . . .  

Wherever freight rail track was shifted to provide room for the BRT busways, the existing freight track 
rebuilt. , , . . . . . . . . . . .  . . .  

, ,  , ,  , ,  . . . . . .  . . , , , . . , , :  
, , ,  , 

, ,  , , 
, .  . . . . . .  , , . ,  . , . 

Stations 
Stations assumed for the BRT alternative would be it the Metro Blue Line crossing (Long Beach Avenue), 
Normandie Avenue, Crenshaw Boulevard, La Brea Avenue, the Metro Green Line crossing (Imperial 
Highway), Marine Avenue, The Galleria, and Sepulveda Boulevard at Hawthorne Boulevard. There would 

, , .  
, . be center-running stations at the termini, and side-running stations at intermediate points. The cost 
' ' calculation assumed that BRT would make use of a proposed intermodal center at Aviation Boulevard and 

, ,  . , .  . 
, . Century Boulevard, which is under consideration by Los Angeles World Airports. It would also make use 

, , ,  . .  of existing and proposed Metro Rapid bus stops on Hawthorne Boulevard. 
. . , , , , , . . . .  

, , 
, , , , 

Grade Crossing Protection 
, ,  , ,  
, ,  , 
, , 

, , ,  , ,  
Chapter 5 assumed replacement of all grade crossing , , .  panels . and warning devices on the portions of the 
Harbor Subdivision used by BRT. 

, , , , , , , . , , , , , . . , , , ,  , ,  , 
, , , , ,  , 

, . . , ,  , 
, , , ,  , ,  , . ,  , ,  , . ,  , 

, , ,  , ,  
, ,  , , ,  , , , , ,  , , , ,  , , 

, ,  , ,  , 
, . ,  . ,  . , ,  , ,  , , ,  , ,  

, ,  , , , 
, , .  , ,  

: ' . . : .  Equipment " 
, ,  , ,  
, ,  , 

, , , 
, , 

, , , ,  Chapter 5 assumed the same sort of rolling stock as is deployed on the Metro Orange Line. Prices paid for , ' , .  . . 
, , , , , , , , ' .  . . .  , , , Metro Orange Line equipment were obtained from Metro and modified to account for increases. , ,  The , ,  

, . : .  
: service would require 7 buses and 1 spare, totaling $8 million. , ,  , , 

, , ,  , ,  

. , 
. . , , ,  , , . ,  . 

, , . . . . . . . .  
Maintenance . . 
Chapter 5 assumed that the buses would be maintained at existing Metro maintenance facilities. : .  : . .  . :  

. , , ,  

. , . . ,  . ,  

Operating Cost 
Chapter 5 assumed operating costs based on Metro's 2007 budgeted cost per revenue service mile for both 
the Metro Orange Line and local/Metro Rapid service 2007. The figure used, $12.62, was a weighted 
average of these costs. Weighting was derived by the percent of miles of fixed guideway (57%) and city 
streets (43%) used in the 20-mile route. 

Weekday Boardings 
Like the Metro Orange Line, the BRT alternative using the Harbor Subdivision for part of its route 
between the Metro Blue Line crossing and Torrance would run through low density residential and 
commercial land uses. Also like the Metro Orange Line, it would also connect with a high frequency, high 
capacity rail transit service (the Metro Blue Line) running to Downtown Los Angeles. However, its weekday 
peak period headways would be longer than the Metro Orange Line (15 minutes versus 5 minutes). Still, it 
would provide direct access to terminals at LAX. O n  balance, it appears reasonable to assume a ridership 
level similar to that achieved by the Metro Orange Line. 

. . .  . - -  . . .  
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. 

Other Assumptions 
Chapter 5 did not assume utility relocation. There is a fiber optic cable in the corridor, which appears to 
be offset to one side of the right-of-way. Accordingly, Chapter 5 did not assume the cable would need to be 
relocated. 

Chapter 5 assumed 15 percent of the total project cost for engineering design and environmental review, 
and 30 percent for contingencies. Construction administration was assumed as another 15 percent. These 
percentages are typical for feasibility studies. Other support costs are cited in Table 5-1. 
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, . .  , . 
, , ,  

, . , , , . , , 
, , , . , , ,  . 
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, ,  , 

, .  , 
, ,  , . 

, , . . . . . . . . .  , . ,  , , , , . , , , , 
, , 

. ,  . ,  , , . . , . , . . . . . .  
, , Appendix B ' ,  . : ,  . . :  , ,  . . . . . .  , , 

, .  , .  , . . . . .  , .  , . . 
, , . . . . . . . . . . . .  . . . . .  CAPITAL COST SUMMARY . . . . . . .  , , .  . . , ,  

, , , , , , ,  , . . . . . . . . . .  . . . . . . . .  . . 
, , , . , , , , , 

. . . . . . 
. . . . . . .  . . . .  , , , ,  , . , , . , . , , ,  . . 

. . . . .  , , , ,  . ,  , . . . . .  . . . . .  . . . . .  , .  , , . . 

The following pages contain the rough order-of-magnitude cost estimates for the six transit alternatives 
analyzed for deployment on the Harbor Subdivision in Chapter 5. Included are: a summary capital cost 
table (track, grade crossing protection, stations, etc.); three tables each showing the estimated costs for the 
six transit alternatives; and a description of unit costs. Costs for equipment were estimated apart from 
these tables. Costs are in 2006 dollars. 

, , 
, , 

, ,  , .  
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TABLE B-1: OPINION OF PROBABLE CONSTRUCTION COSTS FOR TRANSIT OPTIONS , ,  , 
, , 

. . . 
' . ' . . Total Miles: , 22.99 FRA Compliant DMU' 

Last Updated on 1 W11/06 , , , . . . , , , . . ,  , : . . Total Miles: : ' . 19.97 Lt.DMU, LRT, BRT 
. . .  . . . .  . . .  , , , , , , , . . . . ,  

Prepared by GLT 10.00 Actual BRT Route wh 



TABLE 8-2: OPINION OF PROBABLE CONSTRUCTION COSTS FOR TRANSIT OPTIONS .. . .  .. . . . .  . .. . .. . .  . .. . .. . .. .. . .. . .  . .. . 
Union Station to the Blue Line Station Segment Milepost: -0.21 IO 2.81 .. .. . . . ... . ... . .  ... . . . .. .. 

. . . . .  ... .. . . 
Total Miles: 3.02 

Lasl UUodalsdan 1 0 H f m  

H:\i00011 Harbor Sub Psgr Rafl Feas Study\Rcparts\Final ReportVIabor Subdivision Cod Eslimale (3) 







TABLE B-5: UNIT COSTS - Harbor Subdivision 

Item Description 1 Unit I UnltCost I Source 
I I I 

Notes 

ROW Preparation 
Prep ROW for Rail Station 
Prep ROW for Rail Alignment 
Remove Exist. Freight Track 
Remove Exist. Freight Bridge 

Single 
Single 

Track, 
Track, 

SY 
SY 
TF 
SF 

Rail embedded 
rail and ballast 

I roadway 

$ 60.00 
$ 15.00 
$ 14.00 
$ 50.00 

UTA Yard, 900 S., 9400 S. TRAX Stations 
UTA Yard, clearlgrub costs 
ProJect estlmate 
Roadway Bridge Removal estimate 

xing 

Pavement, Slgnais, Warning Devlces 
Asphalt Pavement 
Transit Corridor SignallCommunication System 
At-Grade X-ing SignalMlarning Devices 
Grade Xing Panels (both sides 'track 

SY 
LF 
E A 
EA : and middle) 

20 
50 

250,000 
$ 15,000 

1-215 Bridge, DOT 
V-T, Commuter Rail 
V-T, Crenshaw MIS 
9400 South, V-T estimate 

Drainage 
Drainage System 

- - - . . - -. - . . - . . - . - 
Side-Running Station I EA I S 800,000 1900 S. & 9400 S. 
Center-Running Station 1 EA I $ 1,200,000 1900 S. & 9400 S. 

4" Asphalt wl8" UTBC 

Signal & arms at each grade xing 
3 concrete panels per trackfroadway 

LIGHT RAIL 
Overhead Catenary System 
Substation 
Slde-Running Station 
Center-Running Station 

Bus Raoid Translt 

track 

Mi 

H. Harbl sgr R, Study' \Final iabor ;ion C late (: 

LF 
EA 
EA 
€A 

$ 520,000 

5 650 
$ 750,000 
$ 1,500,000 
$ 2,500,000 

V-T, HS, DOT prices underdrain, fabric, catch basins, ditches, discharge permits, detention 

V-T Study 
Project Estimate 
900 S. & 9400 S. 
900 S. & 9400 S. 

double 



Appendix C 
REGULATORY AUTHORITIES 

FEDERAL 
Because all transit options would operate on a right-of-way having tracks connected to the national rail 
system, federal oversight of the Harbor Subdivision transit options would rest with the Federal Railroad 
Administration (FRA). 

, ,  . ,  . , ,  
, , ,  

According to the FRA's Web site, "The Federal Railroad Administration (FRA) was created by the 
Department of Transportation Act of 1966 (49 U.S.C. 103, Section 3(e)(l)). The purpose of the FRA is to: 
promulgate and enforce rail safety regulations; administer railroad assistance programs; conduct research 
and development in support of improved railroad safety and national rail transportation policy; provide 
for the rehabilitation of Northeast Corridor rail passenger service; and consolidate government support of 
rail transportation activities. Today, the FRA is one of ten agencies within the U.S. Department of 
Transportation concerned with intermodal transportation. It operates through seven divisions under the 
offices of the Administrator and Deputy Administrator. 

. . . . . 

"The Office of Safety promotes and regulates safety throughout the Nation's railroad industry. It employs 
more than 415 Federal safety inspectors, who operate out of eight regional offices nationally. FRA : .  

inspectors specialize in five safety disciplines and numerous grade crossing and trespass-prevention 1 .  : 
, , . .  

initiatives: Track, Signal and Train Control, Motive Power and Equipment, Operating Practices, 
Hazardous Materials, and Highway-Rail Grade Crossing Safety. The Office trains and certifies State safety, 

, , , 

inspectors to enforce Federal rail safety regulations. Central to the success of the rail safety effort is the 1 . .  , 

ability to understand the nature of rail-related accidents and to analyze trends in railroad safety. To do , . : .  

this, the Office of Safety collects rail accident/incident data from the railroads and converts this 
information into meaningful statistical tables, charts, and reports." , , , , , 

, , 

, , 

The FRA accident report database maintains records of rail-motor vehicle accidents occurring at rail- . 
' ' 

highway at-grade crossings in California, including the Harbor Subdivision. 

In California, the FRA coordinates its rail oversight with the California Public Utilities Commission, i -  . . . . 
which has oversight at public grade crossings. 

STATE 
In California, safety issues on railroads and at crossings are within the purview of the California Public 
Utilities Commission (PUC). Specific PUC rail safety roles are sited in the Public Utilities Code Sections 
1201-1205. Particular relevant sections are underlined below: 

1201. No public road, highway, or street shall be constructed cross the track of anv railroad 
corporation at grade, nor shall the track of any railroad corporation be constructed across a public 
road, highway, or street at grade, or shall the track of any railroad corporation be constructed across 
the track of any other railroad or street railroad corporation at grade, nor shall the track of a street 
railroad corporation be constructed across the track of a railroad corporation at grade, without 
having first secured the permission of the commission. This section shall not apply to the 

. .  . . . , , . .  . . 
. . .  . . , . . . . . . . . , . , , 
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. . 
replacement of lawfully existing tracks. The commission may refuse its permission or grant it upon : 1 : :  . 
such terms and conditions as it prescribes. , . . .  

1202. The commission has the exclusive power: (a) To determine and prescribe the manner, . , 

including the particular point of crossinp and the terms of installation. operation, maintenance, use, : : I :  

and protection of each crossing of one railroad by another railroad or street railroad, and of a street ! , ,  , 

railroad by a railroad, and of each crossing of a public or publicly used road or highway by a , , . : :  j 
railroad or street railroad, and of a street by a railroad or of a railroad by a street. (b) To alter, 
relocate, or abolish by physical closing any crossing set forth i n  subdivision (a). (c) To require, 
where in its iudgment it would be practicable; a.separation of grades at any crossing established and 
to prescribe the terms upon which the separation shall be made and the proportions in which the 
expense of the construction, alteration, relocation, or abolition of crossings or the separation of 
grades shall be divided between the railroad or street railroad corporations affected or between these 
corporations and the state, county, city, or other political subdivision affected. , ,  , , , , 

, ,  , .  

. , 
, , According to the PUC Web site, "The PUC employs federally certified staff inspectors and coordinates with 

. . the Federal Railroad Administration (FRA) and is the largest participating state agency in the nation to 
ensure that railroads comply with federal railroad safety regulations. The Commission investigates railroad 
accidents and responds to safety related inquiries made by community officials, the general public, and 
railroad labor organizations. The Commission is an active participant in Operation Lifesaver, a grade 
crossing awareness training program." 

The CPUC also has regulatory authority pertaining to rail transit. According to the Web site, "Rail Transit 
covers light rail, rapid rail, and cable cars. These are distinguished from railroads in that they do not share 
tracks with other trains and are powered by an outside source, such as electricity, which might run through 
a third rail or overhead wires, or a cable. The Commission's authority over transit agencies is based in state 
law and delegated by the Federal Transit Administration. The six major transit systems regulated by the 
Commission are: 

San Francisco Bay Area Rapid Transit (BART) 

Los Angeles County Metropolitan Transportation Authority (LACMTA) 

San Diego Trolley, Inc. (SDTI) ' . : : . :  

San Francisco Municipal Railway (SF Muni) ! ' , 

' 

Sacramento Regional Transit District (SRT), and; 

Santa Clara Valley Transportation Authority (VTA)" 

. , 
. ,  . . . , , , . . , . 

. ,  , .  , .  
, . , . .  , . , .  . 

LOCAL JURISDICTIONS 
Beyond railroad operational and crossing safety oversight, which is in the hands of the FRA and PUC, the 
jurisdictions along the Harbor Subdivision retain authority for law enforcement and compliance with local 
engineering and planning requirements. Authority over signal preemption for BRT would rest with the 
cities. 
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