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I. EXECUTIVE SUMMARY 

This Executive Summary is intended to give an overview of the Route 10/60 Corridor Study 

Preliminary Planning Study final report. 

1.1 STUDY PURPOSE 

The Route 10/60 Corridor was identified as one of the Candidate Corridors Ir:- the 30 Year 

Integrated Transportation Plan prepared by the los Angeles County Metropolitan Transportation 

Authority (MTA). The cities within the corridor, in conjunction with the County Supervisors offices 

affected by the alignments, worked with MT A to develop a scope for the Route 10/60 Corridor 

Preliminary Planning Study. The Cities of Alhambra, EI Monte, los Angeles, Montebello, San 

Gabriel, and Whittier along with County Supervisorial Districts 1, 4, and 5 agreed to jointly 

sponsor and assist MTA in the funding of the Preliminary Planning Study. 

The Route 10/60 Corridor Preliminary Planning Study is intended to determine If light rail transit 

is an appropriate technology for the San Gabriel Valley and If enough patronage can be 

developed in the study area to support light rail. Another key evaluation factor is the ability to 

properly connect a light rail line in the San Gabriel Valley to the rest of the countywide 

transportation system. 

The purpose of the Route 10/60 Corridor Preliminary Planning Study is to determine whether or 

not light rail transit is an appropriate transit technology for this corridor and, If so, to identify the 

specific corridor alignments that have the most potential to attract ridership. The alignments are 

to be evaluated on the basis of engineering feasibility, system operations, environmental impacts, 

cost, patronage, and system connectivity. 
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1.2 STUDY AREA 

Exhibits S-1 and 5-2 show the location of the study area within the Los Angeles metropolitan 

region and a more specific illustration of the study area boundaries. The study area is generally 

bounded on the west by downtown Los Angeles, on the north by Huntington Drive/Main Street/ 

Las Tunas Drive as this corridor traverses Los Angeles, Alhambra, San Gabriel, Temple City and 

Arcadia. On the south, the study area is generally bounded by Whittier Boulevard and Olympic 

Boulevard as they traverse Los Angeles, Montebello, Pico Rivera and the City of Whittier. On the 

east, the study area is bounded by Interstate 605 in the northern part of the study area and the 

easterly boundary of the City of Whittier in the southern portion of the study area. 

The study area Is served by an extensive regional and local network of buses. Oommuter rail 

in the form of Metrolink recently began service in both the 1-10 and the SR 60 corridors. The 

east-west freeways traversing the study area are among the most congested in Los Angeles 

County during peak hours - a condition which certainly contributes to the high levels of trucks 

and autos using the surface arterial street system during these peak periods. 

The alignment corridors pass a wide variety of land uses In the study area. Residential, 

commercial (both retail and office), and light industrial employment areas are served by the 

potential corridors under study in this work effort. A number of major actMty centers are also 

served by the various alignments. 

1.3 STUDY PROCESS· 

1.3.1 Study Approach 

The Route 10/60 Corridor Preliminary Planning Study is dMded Into three major tasks. Task 1 

analyzed seven alignments on a corridor-level basis. These seven alignments were developed 

by the MTA in conjunction with the Corridor Cities. The intent of Task 1 was to identify those 

alignments that have the most potential for light rail technology, patronage development, 

operating efficiency, and cost effectiveness. The end product of the corridor-level analysis was 

the identification of routes worthy of additional study. 

2 
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In Task 2 the narrowed list of corridors was analyzed in more detail. The remaining corridors 

were divided into route segments and each segment was evaluated in categories such as 

implementation feasibility, station location and impacts, traffic impacts, environmental 

assessments, and preliminary patronage estimates. The end product of the segment-level 

analysis was a recommendation for a finalist route(s) to be evaluated in Task 3. 

Task 3 refined the patronage estimates developed during the segment-level analysis and 

prepared cost estimates for implementation and operation/maintenance for the alignments. 

1.3.2 Study Task Force 

The conduct of the Route 10/60 Corridor Preliminary Planning Study was guided by a Corridor 

Task Force made up of technical staff members from the Corridor Cities, the County Supervisors' 

offices, and MT A. At key points In the study, technical analysis results and recommendations 

were presented to the Task Force, and the Task Force made recommendations regarding 

narrowing of alternatives, station locations, alignment adjustments, land use impacts, etc. 

1.4 RAIL CORRIDOR OPTIONS 

The Los Angeles County MTA, in conjunction with the Corridor Cities, developed seven basic 

alignments within the study area that appeared worthy of analysis as potential light rail corridors. 

Exhibit S-3 shows the alignments of these seven corridors. From north to south they are: 

• Huntington Drivellas Tunas - An at-grade, in-street LRT route that moves easterly out of 
Downtown via Main Street and Mission Boulevard. The route then turns onto Huntington 
Drive, Main Street, and Las Tunas to serve the commercial and residential areas of EI 
Sereno, Alhambra, and San Gabriel. 

• Mission DrivelSPRR Right-of-Way - The route alignment is Identical to the first segment 
of the HUntington/las Tunas route. At Mission/Soto/Huntington Interchange, this route 
continues easterly using the Southern Pacific Transportation Company (SPTC) rail right­
Of-way. The two LRT tracks would be constructed parallel to the single existing freight 
rail tracks. The alignment would stay in the rail right-of-way until EI Monte where the LRT 
route would end • 

5 
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• Valley Boulevard - This route would cross the study area at-grade in the center of the 
existing Valley Boulevard street cross section. The eastern terminus of the route would 
be in the vicinity of 1-605 in EI Monte. 

• Garvev Avenue - The Garvey route would leave Downtown Los Angeles in the 1-10 
freeway corridor, transferring to at-grade, in-street operations along the Garvey corridor 
at Fremont. This corridor would also end in the 1-605 area. 

• Beverly Boulevard - The Beverly corridor would leave Downtown Los Angeles through 
Boyle Heights in in-street operation along Third and Fourth Streets. The at-grade 
alignment would end just east of 1-605. 

• Whittier Boulevard - The Whittier route would also use the Third and Fourth Street route 
to Atlantic where the LRT in-street line would turn south to Whittier Boulevard and then 
east to the eastern boundary of the City of Whittier. Through the City of Whittier, there 
are two options. First, the line could continue along Whittier Boulevard in an at-grade, 
in-street operation. The second option would see the LRT line switch to the Union Pacific 
Railroad (UPRR) right-of-way along Lambert Road. Both of these options would end near 
the City's eastern boundary. 

• Olympic Boulevard - This alignment would leave the southeast comer of Downtown Los 
Angeles via Olympic Boulevard. The route would be in-street, at-grade operation joining 
the Whittier Boulevard alignment In the eastern portion of the City of Montebello. 

1.5 CORRIDOR EVALUATION 

The seven basic light rail transit (LRl) alignments that were developed by MTA and the Corridor 

Cities (shown in Exhibit S-3) were evaluated on a broad, corridor-level basis to identify any 

particular flaws that might render any one of the alignments unworkable. Alignments surviving 

the corridor level analysis were then evaluated on a segment-by-segment basis to identify the 

combination of alignment options that best served the study area. 

1.5.1 Corridor Level Analysis Approach 

The initial corridor level screening involved an iterative process in which the consultant team 

defined general evaluation criteria, measured the different LRT alignments against those criteria, 

and then held intensive workshops with the Corridor Task Force to discuss and evaluate the 

results. 

7 



Since this corridor level evaluation was intended to be a general overview, it was clear that 

detailed patronage and detailed implementation cost information would not be available. 

Therefore, the consultant team developed a list of evaluation criteria that would reflect the 

patronage potential and implementation cost parameters of each route alignment. All seven 

route alignments were then measured against these evaluation criteria to identify any routes that 

performed particularly poorly in any of the evaluation categories. 

The follOwing general evaluation criteria were applied to each of the seven route alignments: 

• LRT Design Criteria 
• Topography and Existing Circulation System 
• Land Use Impacts 

General land use service 
Redevelopment area service 

• Potential Ridership 
Station locations 
Land use intensity n,ear stations 

• Implementation Costs 
Length of corridor 
Right-of-way constraints 
Engineering constraints 
Overall construction impacts 

• Connectivity 
Transit service to stations 

• Impacts 
Traffic 
On-street parking 
Median treatments 

1.5.2 Corridor Level AnalYSis Results 

Exhibit S-4 shows the recommendation of the Corridor Task Force as a result of the corridor level 

analysis. The rationale behind the recommendations for each route is as follows: 

• Huntington Drive/Las Tunas Route - The Huntington Drive!Las Tunas route was proposed 
as an in-street operation. The Task Force felt that this route should be terminated in the 
vicinity of Fremont where the route would tum southerly and join with the Mission 
Drive/SPRR ROW route. The easterly portion of this route was dropped from further 
consideration because of the high parking impact and impact on the business districts 
in Alhambra, San Gabriel and, to a lesser degree, Temple City. The end of the line at Las 

8 
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Tunas and Rosemead is already fully developed and a terminus parking problem could 
develop at Rosemead. 

Retaining the westerly portion of the alignment would serve an under-served transit 
dependent area of EI Sereno in northeast Los Angeles. 

• Mission Drive/SPRR Right-of-Way - This alignment utilizes the existing SPRR right-of-way. 
The proposal involves the LRT line sharing the right-of-way (but on separate, parallel 
tracks) with the existing freight service. The Task Force decided that this alignment 
should be retained for further study and, in fact, extended from the proposed terminus 
at the Metrolink station in order to reach the 1-605 area where a more logical park-and­
ride facility could be developed. 

• Valley Boulevard - The Valley Boulevard in-street operation alignment was dropped from 
consideration unless the Mission DriVe/SPRR ROW corridor proved to be financially 
infeasible. Therefore, Valley Boulevard was to be considered as an altemate to the 
Mission/SPRR ROW alignment. 

The basic reasons for dropping Valley Boulevard were the impacts on business districts 
that would result from the loss of the center tum lane and the high impact of on-street 
parking removal. Both of these impacts appear solvable if the Mission Drive/SPRR ROW 
alignment proves infeasible. 

• Garvey Avenue - The Garvey Avenue in-street operation alignment was dropped from 
further consideration. While this corridor does have some of the highest density station 
areas, it also has the highest parking impacts and the most amount of landscaped 
median that would have to be removed in order to accommodate on-street light rail 
transit. In addition, the westerly portion of this route would operate along the 1-10 
Freeway right-of-way which would either replace the existing carpool/bus lanes, usurp 
freeway capacity, or cause substantial land use displacement. This alignment would also 
traverse some very difficult topography making LRT construction very expensive. This 
proposed alignment location would put the stations a very long walking distance from any . 
employment or residential centers. 

Finally, the Garvey Avenue corridor, like the Valley COrridor, closely parallels the San 
Bemardino Freeway high occupancy vehicle lanes and the Metrolink alignments. 
Therefore, it was felt that significant regional transit money has already been spent in this 
immediate corridor. 

• Beverly Boulevard - The Beverly Boulevard corridor was recommended as an in-street 
operation. The Task Force selected this route for further study although adjustments 
were made at the easterly end of the initially proposed route. On the eastem end, the 
Beverly alignment, instead of crossing the San Gabriel River and the 1-605 Freeway, 
should tum southerly west of the freeway in order to meet the Whittier alignment. This 
modification would save a significant amount of money in that the river, freeway and rail 
crossing would be very expensive in this alignment. 

• Whittier Boulevard - The Whittier in-street operation alignment was retained for further 
study with the understanding that integration with the Metro Red Une be considered. The 
Task Force chose to retain both the Whittier Boulevard and the Lambert corridor in the 
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east end of the study area so that traffic impacts and station area considerations could 
be further studied. 

• Olympic Boulevard - The Olympic Boulevard corridor was dropped from any further 
consideration. The Olympic alignment was proposed as an in-street, at-grade operation 
which turned out to be inferior in almost all respects to the Beverly alignment. West of 
Atlantic Boulevard, Olympic serves a very low density industrial area that, because of high 
infrastructure costs, does not appear to be an area that will intensify in development 
levels. 

1.5.3 Seament Level Analysis Results 

Each of the route segments shown in Exhibit 5-4 was evaluated in the areas of conceptual 

engineering. environmental impacts. and traffic impacts. 

Exhibit S-5 shows the route segments recommended for detailed analysis. The Route 10/60 

Corridor Task Force recommended that all of the North Une segments be carried into the next 

level of detailed analysis. The focus of the detailed evaluation will be the comparison of 

patronage. costs and operating conditions along Segments N-2A and N-2B. 

Along the South Une segments. it was recommended that Segments S-1, S-2B and S-4A be 

dropped from further consideration. The construction and land use impacts of Segment S-1 

makes it prohibitively costly to construct. Segment S-2B is also being dropped from further 

consideration because of its land use impacts (right-of-way requirements and parking loss) and 

traffic impacts. In the far eastern end of the South Une. the Task Force felt that Segment 5-4B 

produced similar light rail transit service at a lower cost and a lower land use/parking/traffic 

impact than Segment S-4A. 

Segment S-2A will be reconfigured as part of the detailed analysis to utilize Mednick Avenue and 

Arizona Avenue to reach the ArizonaJWhittier Metro Red Une station. This alignment change will 

allow the South Une to connect to the rest of the regional rail system by transferring passengers 

at the Metro Red Une station. 
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1.6 CONCEPTUAL ENGINEERING 

The primary tool used during the detailed evaluation of Conceptual Engineering was a set of 

aerial photographs flown specifically for this project in December, 1992. These aerials, at a scale 

of one inch equals two hundred feet, were used to plot LRT alignments, station locations and 

configurations, right-of-way impacts, and grade separation locations. 

1.6.1 Key Enalneerlng Conclusions and Issues 

The conceptual engineering analysis identified several key engineering issues in both the North 

and South corridors. The issues are listed below and discussed in the segmem descriptions 

above. The project cost estimates include the necessary engineering improvements to mitigate 

the design issues at each of these locations. 

North Corridor 

Union Station Interface 
Los Angeles River Crossing 
North Main Street Aerial Section and 1-5 Crossing 
Mission Road/Soto Street/Huntington Drive Intersection 
Main Street and Palm Avenue Aerial Section 
Transition from Palm Avenue to SPTC Railroad Trench 
SPTC Railroad Trench Reconstruction 

South Corridor 

Metro Red Une Interface 
Arizona Boulevard/East 3rd Street Intersection 
San Gabriel River Crossing 

. San Gabriel Freeway (1-605) Crossing 
Whittier Boulevard/Washington Street Intersection (5-points) 

No insurmountable design problems were identified in the study segments described In this 

report. Many of the locations listed above present difficult (and oftentimes expensive) design 

solutions, but solutions are available and the cost of these solutions has been included in the 

project cost estimates. 
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1.6.2 Freight Operations" Shared Right of Way Considerations 

A m~jor portion of the North Une is proposed to share right-of-way with Southern Pacific freight 

traffic. There is also a portion of the South Une that would share freight right-of-way. Therefore, 

a key engineering design issue at the outset of the study was the evaluation of these rail 

facilities. 

The Southern Pacific Transportation Company (SPTC) railroad tracks along the North Corridor 

presently host an average of 13 freight operations per day. The UPRR tracks along the South 

Corridor presently host an average 13-15 freight operations per day. These operations represent 

through train traffic and do not account for local freight and industrial services. 

Under Federal Railroad Administration Guidelines, concurrent operations of freight trains and light 

rail on the same track is prohibited. As such, the route and service alternatives analyzed in this 

study assume exclusive light rail operations with no concurrent freight service on the same 

tracks. No interface between the two modes would occur. Any crossings of the light rail and 

freight lines have been designed as grade separations and considered as part of the LRT 

implementation costs. However, there will be several segments along both alternative alignments 

where the right-of-way may host light rail and adjacent freight operations. On the North Une, this 

includes Segment N-2B, Segment N-3 and Segment N-4. On the South Une, this includes 

Segment S-4B. 

In general, sufficient right-of-way is available to accommodate both light rail (double track) and 

freight operations. However, on the North Une, the SPTC tracks are located in a trench section 

through the City of Alhambra. The SPTC has no plans to relocate its current freight service from 

the trench, which is their only remaining freight line in the San Gabriel Valley. The trench will 

require extensive reconstruction to accommodate the LRT in addition to the existing freight 

operations. On the South Une, additional right of way will be required along some section of the 

UPRR. 

The SPTC has expressed the following concerns regarding light rail transit operations in the 

Alhambra trench along with existing freight operations: 
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• Based on SPTC standard design and operational requirements (i.e., space between 
tracks, maintenance road, space to trench walls, etc.) the entire existing trench bottom 
(45 feet) is needed for existing freight operations. 

• Reconstruction of the trench to provide for Ught Rail Transit operations must allow for 
continued freight operations without interruption. 

• Trench reconstruction must allow for adequate separation of LRT and freight operations. 

Based on these concems, reconstruction of both sides of the trench would be required to allow 

for LRT operations and temporary tracks would be required to allow for freight operations during 

construction. The construction cost estimate for the trench section includes provisions to meet 

the SPTC requirements and concems. 

1.7 OPERAnONS PLANNING 

A conceptual rail operations plan has been prepared for the north and south alignment 

alternatives. 

The Route 10/60 Corridor Project could become a key element of the regional rail transit system, 

linked to the Red and Blue Unes and Metrolink via connections made at Union Station. In this 

analysis the baseline assumptions include the following light rail lines coming into Union Station: 

• The Blue Une extension to Pasadena operating on 4 minute headways during the peak 
hour. 

• A Glendale/Burbank extension operating on 8 minute headways during the peak hour. 

• A downtown Blue Une ·Connector- that runs south of Union Station operating on 8 
minute headways during the peak hour. 

• The 10/60 line will operate on 6 minute headways during the peak hour. 

At the east end of the North Une, the 10/60 light rail line would share a common station with 

Metrolink trains (at Tyler Avenue). It should also be noted that in terms of system connectivity, 

both the north and south alignments have the opportunity for excellent regional connections on 

the west (through the Metro Red Une or through Union Station). 
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On both the north and south alignments, double track operations will be used. The line is 

designed to operate 20 hours per day, seven days per week, but will be able to operate 24 hours 

per day if required. The operating hours for initial service segments may be less than 20 hours 

per day based upon the characteristics of the line and the availability of resources. For this 

study, weekday operations were established at twenty hours per day and sixteen hours per day 

on Saturday, Sunday, and Holidays. 

The operating plan assumptions were used to help develop the patronage forecasts. This 

included the development of train frequencies, fleet requirements and maintenance facility needs. 

The data derived from the operating plans, such as running times, were used to calculate capital 

and operating costs. 

The peak period headway for the north and south corridors was established at six minutes. LRT 

run time statistics on the North Une Alternative 1 shows the average running speed is estimated 

to be approximately 34 miles per hour with an end to end running time of about 30 minutes. The 

average station spacing is about 1.5 miles. 

The LRT run time statistics on the North Une Alternative 2 is estimated to be approximately 40 

miles per hour with an end to end running time of about 23 minutes. The average station 

spacing is 1.4 miles. 

The LRT run time on the South Une is estimated to be approximately 31 miles per hour with an 

average station spacing of about 1.5 miles. The end to end running time is approximately 24 . 

minutes. 

The operating statistics for the North and South Unes are based on the running times and train 

assumptions discussed above. On the North Une Alternative 1, annual car hours are about 

65,000 and annual vehicle miles are approximately 2,091,574. On North Une Alternative 2, annual 

car hours are about 52,300 and annual vehicle miles are approximately 1,450,781. On the South 

Une Alternative, annual vehicle miles are about 1,161,850 and annual car hours are approximately 

53,000. 
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1.8 PATRONAGE ESnMATES 

The patronage estimates for the northern and southern alignments in the Route 10/60 Corridor 

were developed using the Metro Rail Red Une model as the basis for projections. The Metro Red 

Une patronage model is a recently-developed mode split model that has been used to forecast 

the anticipated ridership for the proposed easterly extension of the Metro Red Une subway. The 

model has been the subject of extensive peer review and, in fact, has been accepted as the 

model that will be used for all MTA corridor planning work. The model has been developed to 

include all the commuter rail, light rail, and heavy rail lines proposed In MTA's 3O-Year Integrated 

Transportation Plan. The model also includes the major bus lines in the county so that transfers 

from one transit mode to another can be accounted for in the model. 

The model indicates that the northern alignment would attract a total of 26-30,000 passengers 

per day. The higher end of the range is expected to occur on the Huntington/Main/Palm 

alignment alternative. 

The southern route that would traverse Beverly and Whittier Boulevards between the Arizona! 

Whittier Metro Red Une station and the Lambert Rail Une/Colima Road station would attract a 

total of apprOximately 11,000 passengers per day. 

Year 2010 projections for the northern portion of the Route 10/60 Corridor indicate that there will 

be 22 express bus lines running parallel to the light rail transit. These 22 lines would carry 

35,100 express bus passengers per day. For the purposes of this study, it was estimated that 

at least 25-30% of the redundant express bus service would be eliminated upon opening of the 

light rail line. If the light rail captured only 50% of the former express bus patrons from these 

deleted lines, an additional 5,250 passengers per day would be added to the light rail transit 

patronage. 

Parallel to the southern route, 14 express bus lines are projected to operate and these 1 4 lines 

would carry a total of 18,300 passengers per day. Again, if a similar number of the express bus 

passengers transferred to light rail, this would add 2,750 passengers per day to the light rail 

estimates. 
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The patronage estimate, assuming the attraction of express bus patrons, indicates that the 

northerly alignments could be expected to attract between 31,000 and 35,000 per day. The 

southern alignment could attract a total of approximately 14,000 patrons per day. 

1.9 CAPITAL, OPERAnNO AND MAINTENANCE COSTS 

1.9.1 Capital Costs 

The unit costs for construction and equipment of light rail transit for the Route 10/60 Corridor 

Study were derived from actual construction costs of the Metro Blue Une (Long Beach to Los 

Angeles), the Generic Unit Cost Guide of the Rail Construction Corporation (RCC), ~nd other light 

rail projects. The contingency and add-on costs are consistent with the RCC's guidelines. 

The cost estimates for the three routes under consideration range from $798 million for the South 

Une to slightly over $1 billion for the North Une Alternate 1 (Mission!Huntington/Main/Palm). and 

the average cost per mile ranges from $60.4 million to $64.8 million per mile. 

The northern routes have a comparatively small amount of budget allocated to right-of-way. 

However, the reconstruction of the trench in the northern alignments adds to the cost of these 

two routes. 

The most expensive part of the southern route is the acquisition of right-of-way. Even assuming 

that a total of 25% of the right-of-way costs can be recovered by selling excess right-of-way back 

on the private market, the right-of-way costs for the southern alignment still total over $205 

million. 

Construction costs for the North Unes would be substantially less if freight operations are 

removed from the SPTC ilne. Wrthout freight operations, no reconstruction of the existing railroad 

trench would be required and the cost of the North Une with Segment N-2A and N-2B would be 

$864 and $746 million, respectively. 
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1.9.2 Operation and Maintenance Costs 

The ,operations and maintenance costs for the North and South Une Altematives were derived 

from the patronage forecast summaries and are based on the following operating parameters: 

• The 10160 line will operate on 6 minute headways during the peak hour. 

• The line will operate seven days a week, initially for 20 hours per day on week days and 
16 hours per day on weekends. 

• The LRT operating cost in 1993 is $413 per car hour. This rate is based on the actual 
operating costs for the Metro Blue Une as calculated by the MT A. Thus, these cost 
estimates are based on actual local operating experience. 

On the North Une Altemative 1, the annual operating and maintenance cost is estimated to be 

approximately $26,731,838. The cost per car mile on this segment is about $13. These figures 

are based on an annual patronage of about 10,485,000 passengers and annual revenue car 

hours of about 65,000. On the North Une Altemative 2, the annual operating and maintenance 

cost is estimated to be approximately $21 ,605,682. The cost per car mile on this alignment Is 

approximately $10. These figures are based on an annual patronage of about 9,435,000 

passengers and annual revenue car hours of about 52,300. On the South Une, the annual 

operating and maintenance cost is estimated to be approximately $21,907,172. The cost per car 

mile on this alignment is about $10. These figures are based on an annual patronage of about 

4,230,000 passengers and annual revenue car hours of about 53,000. 

1.10 ENVIRONMENTAL ASSESSMENT 

A detailed comparison of route segments in terms of their potential environmental impacts was 

conducted as a part of Task 2 of this Corridor study. This section presents the results of a 

comparison of route segments in terms of their potential environmental impacts. For ease of 

reference, all corridor segments evaluated during both Task 2 and Task 3 are summarized here. 

The environmental assessment analyzed the comparative impacts of the altemate alignments in 

the following categories: 
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• Sensitive land Use Impacts 
• Resource Impacts 
• Air Quality 
• Safety and Security 
• Displacement 
• Circulation 
• Construction 

The environmental impact assessment did not indicate any impacts that could not be reasonably 

mitigated except along Segment 8-1, which was deleted from detailed study after Task 2 of the 

study. The high construction impacts coupled with the impacts on residential and other sensitive 

land uses and the historic and cuHurai impacts make this route segment a very difficult one to 

mitigate from a variety of environmental impacts standpoints. 

Other impact areas to be considered include the loss of circulation and side street accessibility 

in Segments 8-1, 8-2A and 5-2B. Curb parking loss impacts in these three segments will also 

have to be addressed In the design of any light rail transit In these segments. 

1.11 COMPARATIVE EVALUAnON AND SruDY CONCLUSIONS 

A comparison of the key evaluation factors is presented in Exhibit 8-6. This comparison of 

evaluation leads to the following study conclusions: 

1. From an engineering, system connectivity, operational, traffic impact, and patronage 
perspective, light rail transit seems to be feasible and supportable in either of the North 
Une alignments. 

2. The North Une alignment that utilizes the Mission! Huntington/Main/Palm routing should 
be explored due to its potential to more directly serve the Alhambra business area and 
the major bus transfer point at Eastern Avenue. The North Une alignment that stays 
along the SPRR rail right-of-way also represents an acceptable alignment and it too 
should be pursued during subsequent design and environmental analyses. 

3. Ught rail transit along the South Une (BeverlylWhittier/Lambert) Is an unlikely proposition 
in the near-term future. This conclusion is based primarily on the relatively low patronage 
projections, traffic and parking impacts, and right-of-way impacts. 

4. The South Une patronage analysis should be revisited if the Metro Red Une patronage 
levels are higher than now expected and/or if Orange County selects a rail corridor that 
would connect to the LamberVColima station. 
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EXHIBITS-6 
COMPARAnVE EVALUAnON OF ROUTE 10160 ALIGNMENTS 

One-Way Dally Station Types (' of Stations) Park-and-RJde Traffic Impacts 
Travel Potential 'Impacted Medium or High On-Street 

Dletance Time Patronage At-Grade At-Grade AeriaU , Stations Interactions II At-Grade Parking Impacts 
Alignment (miles) (minutes) (' of riders) On-Street Oft-Street Trench Totel Served II Spaces After Mitigation Croealng. IImlle. 1M! of Corridor 

North line 18.74 30 36,000 0 8 8 12 8111 1,760 111 6 26 4.6 14 
(MI.alon/Huntlngton/Maln/Palm 

North line 16.38 23 31,600 0 8 8 12 7111 1,880 111 6 8 0 0 
(SPTC RR Right-of-Way) 

South Line 12.30 24 14,000 7 2 0 8 8 2,018 1 48 4.8 20 

~ 
111 Doe. not Include park-and-rlde space. at Union Station, EI Monte Metrollnk Station, or downtown Sen Gabriel (Ramona Blvd) Station. 
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EXHIBIT 8-6 (Continued) 
COMPARATIVE EVALUATION OF ROUTE 10/60 ALIGNMENTS 

Land Uee Impacts C08t($mll) Colt Effectiveness 

'Sensitive Significant Right-of-Way Annual Construction Operating & 
Residential Adjacency LandUee Impacts (21 Operation Coat per Maintenance Coat Total Colt per 

Alignmenl 'miles 1M! of Corridor Receptors 'miles 1M! 0' Corridor Construcllon and Malnlenance Mil. ($ mil) per Car Mile ($) Paseenger ($) 

North Une 2.83 18 10 2.60 18 1.011 28.7 80.4 12.78 2.66 
(Mlselon/HuntinglonlMaln/Palm) 

North Une 2.30 18 8 1.81 11 862 21.8 82.0 10.33 2.28 
I 

(SPTC RR Rlght-o'-Way) 

Soulh Une 3.88 32 17 4.48 37 788 21.8 84.8 10.47 5.18 

~ ~-

!:!2!!.: 
(2) Defined as rlghl-of-way purchaees grealer than 10 'eel In frontage deplh. 
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II. STUDY PURPOSE 

2.1 INTRODUcnON 

The Los Angeles metropolitan region has a current population of approximately fourteen million 

people. By the year 2010, the area's population is projected to increase to eighteen million -

an increase of thirteen percent. However, during this same period both daily and home to work 

trips are projected to increase by about forty-two percent. This increase in travel must be 

accommodated on a roadway network that is already heavily congested. 

In recognition of these future mobility need, the Los Angeles County Metropolitan Transportation 

Authority (MTA) has developed an ambitious program to maintain and enhance countywide 

mobility. This program Includes the development and implementation of a 30 Year Integrated 

Transportation Plan. One of the key components of the 30 Year Plan is the development of a 

four hundred mile rail network which will combine light rail, heavy rail, commuter rail and perhaps 

even monorail technologies. 

Implementation of the countywide rail system has begun with Metro Blue Une service from Long 

Beach to downtown Los Angeles already In service. Metro Red Une heavy rail service began in 

January, 1993 from downtown Los Angeles westerly to MacArthur Park. Eventually service will 

extend northwesterly into the San Femando Valley. The next component of the rail system is 

already under construction as the Metro Green Une - an east-west facility in the Century 

Freeway Corridor. Northerly extensions of the Metro Blue Une to Pasadena are planned. Other 

extensions of the regional rail system fall Into the category of ·Candldate Corridors- which are 

now under varying stages of planning or engineering studies. A light rail line from downtown Los 

Angeles westerly to Santa Monica along the Exposition Rail right-of-way as well as an extension 

to the Pasadena Blue Une easterly to Irwindale or Azusa are two examples of Candidate 

Corridors now under study • 
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The Route 10/60 Corridor was identified as one of the Candidate Corridors in the 30 Year 

Integrated Transportation Plan. The cities within the corridor, in conjunction with the County 

Sup~rvisors offices affected by the alignments, worked with MT A to develop a scope for the 

Corridor Study. The Cities of Alhambra, EI Monte, Los Angeles, Montebello, San Gabriel. and 

Whittier along with County Supervisorial Districts 1 , 3, and 5 agreed to jointly sponsor and assist 

MTA in the funding of the Preliminary Planning Study. Other cities in the study area who did not 

financially participate in the funding of the study still participated in the technical evaluation of 

the corridor alignments by serving as non-voting members of the Corridor Task Force. 

The Route 10/60 Corridor Preliminary Planning Study is intended to determine if enough 

patronage can be developed In the West San Gabriel Valley, and further if a West San Gabriel 

Valley light rail alignment can be properly connected to the rest of the countywide ~stem. These 

two criteria, along with implementation cost, will determine whether this corridor can support light 

rail transit. 

2.2 STUDY AREA 

2.2.1 Regional Setting 

Exhibits 1 and 2 show the location of the study area within the Los Angeles metropolitan region 

and a more specific illustration of the study area boundaries. The study area is generally 

bounded on the west by downtown Los Angeles, on the north by Huntington Drive/Main Street/ 

Las Tunas Drive as this corridor traverses Los Angeles, Alhambra, San Gabriel, Temple City and 

Arcadia. On the south, the study area is generally bounded by Whittier Boulevard and Olympic 

Boulevard as they traverse Los Angeles, Montebello, Plco Rivera and the City of Whittier. On the 

east, the study area is bounded by Interstate 605 in the northern part of the study area and the 

easterly boundary of the City of Whittier in the southern portion of the study area. 

The study area Is served by north-south freeways at both the east and west boundaries and by 

two east-west freeways that traverse the length of the study area. A system of arterial streets 

forms a grid pattern in much of the northern portion of the study area, but the topography and 
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other natural barriers make the grid discontinuous from north to south and in the southern 

portion of the study area. 

Transit service to the study area includes an extensive network of arterial and express buses as 

well as Metrolink commuter rail service. The 8 Monte High Occupancy Vehicle (HOV) Busway 

between EI Monte and downtown Los Angeles offers the opportunity for express bus service, 

park-and-ride, and carpool/Vanpool priority service in the study area. 

With downtown Los Angeles at the far western edge of the study area, the regional rail transit is 

also accessible to the study area. The first segment of the Metro Red Une subway is in 

operation, and studies are now underway to extend the service easterly into the study area. The 

Metro Blue Une light rail line from Long Beach to downtown Los Angeles is also no,!", in operation 

as the first segment of a countywide network of light rail lines. 

2.2.2 .Planned Malor Transportation Improvements 

Rail planning within the West San Gabriel Valley must be done within the context of the ~Year 

Integrated Transportation Plan. The 3O-Year Plan includes a number of components such as 

congestion management, high occupancy vehicle lanes, commuter rail, etc. As shown in Exhibit 

3, capital improvements within the West San Gabriel Valley are already included as part of the 

3O-Year Integrated Transportation Plan. These improvements include high occupancy vehicle 

lanes along Interstate 10 (existing) and State Route 60 (proposed). Metrolink commuter rail 

service along both the Interstate 10 and State Route 60 corridors will have train stations within 

the study area offering commuters yet another alternative to the single occupant automobile. The 

Interstate 5 corridor, just to the south of the study area, will also accommodate Metrolink service. 

The Metro Red Une will extend into the western part of the study area to the area of Whittier/ 

Atlantic (presently under study). Westerly extensions of the Metro Red Une include service to 

Hollywood and then to the San Fernando Valley, as well as a westerly extension to the Pico/San 

Vicente area. The Metro Blue Une will be extended just north of the study area through 

downtown Pasadena and into eastern Pasadena. A Metro Blue Une Downtown Connector Study 

is now underway to determine the best way to connect the light rail routes radiating out of 
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downtown. The Metro Green Une is under construction in the Glenn Anderson Freeway corridor 

and, when open, will serve the area just south of the study area. 

The above transit improvements, along with the highway and street improvements that are 

ongoing in the study area, make up the background setting for the planning of additional light 

rail service to the study area. 

2.3 STUDY PURPOSE 

One of the plan elements identified in Exhibit 3 is the aFundable Plan Candidate Corridor". The 

Route 1 0/60 Corridor is one of seven such Candidate Corridors in the 30 Year Transportation 

Plan. The purpose of the Route 1 0/60 Corridor Preliminary Planning study is to determine 

whether or not light rail transit is an appropriate transit technology for this corridor and, if so, to 

identify the specific corridor alignments that have the most potential to attract ridership. The 

alignments are to be evaluated on the basis of engineering feasibility, system operations, 

environmental impacts, cost, patronage, and system connectivity. 

2.4 STUDY PROCESS 

2.4.1 Study Approach 

The Route 1 0/60 Corridor Preliminary Planning Study is dMded into three major tasks. Task 1 

analyzed seven alignments on a corridor-level basis. These seven alignments were developed 

by the MTA in conjunCtion with the Corridor Cities. The intent of Task 1 was to identify those 

alignments that have the most potential for light rail technology, patronage development, 

operating efficiency, and cost effectiveness. The end product of the corridor-level analysis was 

the identification of routes worthy of additional study. 

In Task 2 the narrowed list of corridors was analyzed in more detail. The remaining corridors 

were divided into route segments and each segment was evaluated in categories such as 

implementation feasibility, station location and impacts, traffic impacts, environmental 
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assessments, and preliminary patronage estimates. The end product of the segment-level 

analysis was a recommendation for a finalist route(s) to be evaluated in Task 3. 

Task 3 refined the patronage estimates developed during the segment-level analysis and 

prepared cost estimates for implementation and operation/maintenance for the alignments. 

2.4.2 Study Task Force 

The conduct of the Route 10/60 Corridor Preliminary Planning Study was guided by a Corridor 

Task Force made up of technical staff members from the Corridor Cities, the County Supervisors' 

offices, and MTA. At key pOints in the study, technical analysis results and re~mmendations 

were presented to the Task Force, and the Task Force made recommendations regarding 

narrowing of altematives, station locations, alignment adjustments, land use impacts, etc. 

2.4.3 Previous and Ongoing Planning Studies 

The Route 10/60 Preliminary Planning Study had to be conducted in the context of the recent 

and ongoing regional transportation planning. A number of recent technical studies and indeed 

a number of studies in process at this time provide important input to decisions to be made in 

the Route 10/60 Corridor. Some of the key studies are described below. 

1. Pasadena Ught· Rail Transit Altematlves Study - The preliminary planning and 
environmental studies for the Pasadena LRT extension from downtown Los Angeles to 
the east side of Pasadena investigated LRT alignments as far south and east as the EI 
Monte Busway and 1-710 corridors. Thus, alignment and engineering data was available 
for the Route 10/60 study. 

2. Metro Red Une Extension Study - The altematives analysis for the easterly extension of 
the Metro Red Une is now in its final stages. Valuable information regarding system 
connectivity and transit service reorganization was supplied by this study. In addition, the 
Metro Red Une study developed a countywide transit patronage forecasting model which 
was used in the Route 10/60 Corridor study. 

3. Blue Une Downtown Connector Study - This study is an ongoing study to determine the 
most appropriate connection between the Long Beach/Los Angeles Metro Blue Une and 
the Los Angeles/Pasadena Metro Blue Une. This study is important to the Route 10/60 
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Corridor Study because any selected alignment in the Route 10160 Corridor will have to 
interface with the regional system somewhere in downtown Los Angeles. The better the 
interface, the better the regional system connectivity for the Route 10160 Corridor 
travellers. 

4. Northern San Gabriel/San Bernardino Valley Corridor Study - This is a preliminary 
planning study for a rail corridor immediately north of the Route 10160 Corridor. As such, 
it was important to know the location of the alignments under consideration and their 
possible impacts on the Route 10160 Corridor alignments. 

2.5 REPORT ORGANIZATION 

This report is one of a series oof technical documents that summarize the analysis and findings 

of the Route 10160 Corridor Preliminary Planning Study. Other published documents include: 

Route 10160 Corridor Preliminary Planning Study - Task 1 Report, January, 01993 

Route 10160 Corridor Preliminary pianning Study - Task 2 Report, March, 1993 

Route 10160 Corridor Preliminary Planning Study - Task 3 Report, June, 1993 

Route 10160 Corridor Preliminary Planning Study - Alignment Configurations, June, 1993 

This document is intended to be a summary of the indMduai Task Reports. This Final Report 

begins with an Executive Summary and Chapter 2 presents the context and the purpose of the 

technical study. Chapter 3 describes the study area and the alignments selected for analysis. 

Corridor-level and segment-level alignment evaluation results are presented so the reader can 

follow the process that the Corridor Task Force went through in narrowing down the alignment 

alternatives for detailed study. 

Chapter 4 presents the detailed analysis of the alternatives selected by the Corridor Task Force. 

Conceptual engineering, station site planning, operations planning, patronage estimates, traffic 

impacts, cost estimates, and environmental assessment are all discussed. 

The final chapter presents a comparative evaluation of the final alignments and describes the 

recommendations of the Corridor Task Force. 
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III. RAIL TRANSIT SYSTEM DEVELOPMENT OPTIONS 

The Los Angeles County MTA, in conjunction with the Corridor Cities, developed seven basic 

alignments within the study area that appeared worthy of analysis as potential light rail corridors. 

Exhibit 4 shows the alignments of these seven corridors. From north to south they are: 

• Huntington Drive/Las Tunas - An at-grade, in-street LRT route that moves easterly out of 
downtown Los Angeles via Main Street and Mission Boulevard. The route then tums onto 
Huntington Drive, Main Street, and Las Tunas to serve the commercial and residential 
areas of EI Sereno, Alhambra, and San Gabriel. 

• Mission DrivelSPRR Right-of-Way - The route alignment is identical to the first segment 
of the HuntingtonJLas Tunas route. At Mission/Soto/Huntington interchange, this route 
continues easterly using the Southern Pacific Transportation Company (SPTC) rail right­
Of-way. The two LRT tracks would be constructed parallel to the single existing freight 

. rail tracks. The alignment would stay in the rail right-of-way until EI Monte where the LRT 
route would end. 

• Valley Boulevard - This route would cross the study area at-grade in the center of the 
existing Valley Boulevard street cross section. The eastem terminus of the route would 
be in the viCinity of 1-605 in EI Monte. 

• Garvey Avenue - The Garvey route would leave downtown Los Angeles in the 1-10 
freeway corridor, transferring to at-grade, in-street operations along the Garvey corridor 
at Fremont. This corridor would also end In the 1-605 area. 

• BeverlY Boulevard - The Beverly corridor would leave downtown Los Angeles through 
Boyle Heights in in-street operation along Third and Fourth Streets. The at-grade 
alignment would end just east of 1-605. 

• Whittier Boulevard - The Whittier route would also use the Third and Fourth Street route 
to Atlantic where the LRT in-street line would tum south to Whittier Boulevard and then 
east to the eastem boundary of the City of Whittier. Through the City of Whittier, there 
are two options. First, the line could continue along Whittier Boulevard in an at-grade, 
in-street operation. The second option would see the LRT line switch to the Union Pacific 
Railroad (UPRR) right-of-way along Lambert Road. Both of these options would end near 
the City's eastern boundary. 

• Olympic Boulevard - This alignment would leave the southeast comer of downtown Los 
Angeles via Olympic Boulevard. The route would be an in-street, at-grade operation 
joining the Whittier Boulevard alignment· in the eastem portion of the City of Montebello. 
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This chapter describes the first two levels of evaluation for the seven LRT lines described above. 

Each line was evaluated on a corridor-level basis and the list of potential corridors was narrowed. 

The second level of analysis evaluates each route segment along the narrowed list of corridors. 

This second level analysis selected the route segments for final evaluation. 

3.1 STUDY AREA CHARACTERISnCS 

The Route 10/60 Corridor Study area extends thirteen lineal miles from downtown Los Angeles 

to its northeasterly terminus in the City of EI Monte and sixteen lineal miles to its southeasterly 

terminus in the City of Whittier. This western portion of the San Gabriel Valley includes all or 

portions of seventeen city and county jurisdictional areas and portions of the Fir~, Fourth and 

Fifth Supervisorial Districts. 

The corridor area contains natural hillside topography which originates with the Montebello Hills 

and becomes more severe with the La Puente Hills just north of the City of Whittier. The hillside 

topography dMdes the corridor area into three .sectors including the western core area, the 

northern and the southern sectors. 

As shown in Exhibit 5, the western core sector includes the City of Los Angeles and the 

communities of Boyle Heights, Uncoln Heights and EI Sereno as well as the unincorporated 

community of East Los Angeles. The southern sector includes all or portions of the cities of 

Monterey Park, Montebello, Commerce, Pico Rivera, Whittier, La Mirada and portions of Los 

Angeles County. The northern sector includes all or portions of the cities of Alhambra, 

Rosemead, San Gabriel, Temple City, EI Monte, South EI Monte and the unincorporated 

community of South San Gabriel. 

3.1.1 Generalized Land Use 

The Route 10/60 Corridor route alternatives contain a variety of existing land uses that have 

developed since the 1920's up to the present day. The route alternatives all represent the most 
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continuous, major east-west thoroughfares that exist within the corridor study area. The following 

is a brief overview of the existing land uses along each of the route alternatives. 

Main Street/Huntington DrivelLas Tunas Drive 

Main Street contains a mixture of industrial, limited commercial and residential uses through the 

Uncoln Heights community. Huntington Drive contains considerable residential uses and 

includes the neighborhood commercial core of EI Sereno. As Huntington diverts to Main Street 

and Las Tunas Drive, it proceeds through the entire commercial core of the City of Alhambra and 

the City of San Gabriel. The Las Tunas Drive route alternative continues through predominantly 

commercial uses and terminates at the Temple City commercial core. 

Southern Pacific RaillAlhambra AvenuelMission Road 

Predominant uses along the western edge of this route are industrial uses. Through the City of 

Alhambra, the north side contains industrial concentrations and lower density residential uses on 

the south side. The balance of this portion of the route, through the City of Alhambra contains 

a mixture of single family homes and multiple apartment units as well as recreation and public 

school facilities. Through the City of San Gabriel, the routes include the San Gabriel Mission, 

CMc Center core area, industrial uses and some residential uses. The route continues through 

a combination of single family neighborhoods and smaller industrial concentrations along the 

borders of Rosemead and Temple City. Through the City of EI Monte, the route contains mostly 

industrial uses and terminates near the CMc Center and the commercial core of the City of EI 

Monte. 

Valley Boulevard 

Valley Boulevard through EI Sereno contains mostly industrial uses. The route continues through 

mostly strip commercial corridors within the cities of Alhambra, San Gabriel and Rosemead. 

Commercial concentrations are more intensified at key intersections such as New Avenue, Del 

Mar Avenue and San Gabriel Boulevard. Through the City of EI Monte, the route proceeds 

through a mixture of industrial and commercial uses and continues through the commercial and 

civic center core of the City of 8 Monte. 
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Garvey Avenue 

The western portion of this route is within the San Bernardino right-of-way and is within close 

proximity to the LA. County Hospital complex and California State University, Los Angeles. As 

the route continues onto Garvey Avenue, the predominant land uses are residential. The route 

proceeds through the commercial core areas of Monterey Park. Through the City of Rosemead, 

the route continues through a strip commercial corridor in the City of EI Monte and terminates 

within an industrial sector of the city. 

Beverly Boulevard 

The western portion of this route, through Boyle Heights and East Los Angele$, traverses a 

mixture of residential, strip commercial uses as well as a number of public facilities and 

cemeteries. East of Atlantic Boulevard, the route proceeds through mostly strip commercial uses, 

and the community commercial and cMc center core of Montebello. East of Rio Hondo River, 

the predominant land uses are residential or public facilities. 

Whittier Boulevard 

The Whittier Boulevard route originates at the community commercial core area of the City of 

Commerce, proceeds through strip commercial in the East Los Angeles community and the 

neighborhood commercial core area of Montebello. Through the City of Pico Rivera, the route 

continues through the community commercial core of the City and through the City of Whittier. 

The route continues through some industrial uses and onto newer commercial uses and 

commercial concentrations such as the Whittier Quad and the Whittwood Shopping Center. 

Lambert RoadlUnion Pacific Rail 

As an alternate to the far eastern portions of Whittier Boulevard. the Lambert Road route 

traverses through mostly single family uses with commercial concentrations at significant 

intersections • 
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Olympic Boulevard 

The Olympic Boulevard route contains industrial concentrations on the south and predominantly 

multiple residential uses on the north through the Boyle Heights community. Through the East 

Los Angeles community, the predominant land use is strip commercial on the western edge and 

single and multiple residential on the eastern edge. The route continues through single and 

multiple residential uses and industrial uses on the south side as it continues and terminates in 

the City of Montebello. 

3.1.2 Activity Centers 

Exhibit 6 shows that the Route 10/60 Corridor Study area contains several activity centers within 

close proximity of the alternative route alignments. For purposes of this study, activity centers 

are defined as major destination points where persons gather to shop. recreate or conduct cMc 

business. They also include major institutions such as hospitals or colleges and major 

employment centers such as industrial concentrations. The following Identifies the major activity 

centers along each of the alternative routes. 

Main Street/Huntington Drive/Las Tunas Drive 

• 
• 
• 
• 
• 
• 
• 

LA County/USC Medical Complex 
Uncoln Park/Playa de la Raza 
Price Club/Target Shopping Center 
Alhambra Hospital 
Alhambra Main Place Commercial 
San Gabriel Valley Medical Center 
Albertson K-Mart Commercial Center 

Southern Pacific Rail/Alhambra AvenuelMission Road 

• LA County/USC Medical Complex 
• Industrial Concentration (Fremont Avenue) 
• YMCAIAlmansor Golf Course 
• San Gabriel Mission/San Gabriel CMc Center 
• Industrial Concentration (Baldwin Avenue) 
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Valley Boulevard 

• The Market PlaceNalley Square/West Coast Plaza 
• San Gabriel Square 
• EI Monte Mall 
• EI Monte CMc Center 
• Home Base Shopping Center 

Garvey Avenue 

• LA CountylUSC Medical Complex 
• Industrial Concentration (Bonnie Beach Place) 
• Califomia State University, Los Angeles 
• Monterey Park Community Core (Atlantic Boulevard, Garfield Boulevard) 
• Industrial Concentration (Rosemead Boulevard) 
• Industrial Concentration (Baldwin Park Boulevard) 

BeverlY Boulevard 

• LA County Courthouse/Roybal Health Center/Belvedere Park 
• Beverly Wilcox Village 
• Mart of Montebello 
• Montebello CMc Center 
• Beverly Hospital 

Whittier Boulevard 

• Commerce Commercial Center 
• Crawfords Comer (Montebello Boulevard) 
• Pico Rivera Plaza/Crossroads Plaza Shopping Center 
• Whittier Market Place 
• Whittier Quad Shopping Center 
• Whittwood Shopping Center 
• Whittier Hospital 

Olympic Boulevard 

• Industrial Concentration (Lorena Street) 
• Industrial Concentration (Goodrich Boulevard) 
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3.1.3 Existing Transportation System Serving the Corridor 

The Route 10/60 Corridor is presently served by a variety of transportation modes and services. 

Regional freeway access is excellent, and an extensive system of continuous arterial streets 

covers the study area. 

Transit service in the form of express and local bus routes is available within the study area from 

MTA, Foothill Transit, and Montebello Bus Une. Some cities, EJ Monte and Whittier in particular, 

have supplemented the arterial bus service with local shuttle and/or demand-responsive systems. 

Commuter rail service to the study area recently began with the implementation of Metrolink 

service in both the 1-10 and SR 60 corridors. Of course, the EI Monte Busway connecting the 

study area to Downtown Los Angeles represents one of the pioneering efforts in e~press bus and 

high occupancy vehicle service in Southern CalHomia. 

To this existing transportation infrastructur-e should be added the possibility of light rail transit to 

Pasadena from Downtown Los Angeles and the planned extension of the Metro Red Una into 

the eastern portion of the study area. It should also be noted that the 30 Year Transportation 

Plan also includes the development of new HOV lanes in the SR 60 corridor. 

Since much of the route and alignment planning for the LRT line in the Route 10/60 Corridor 

centers around service in or adjacent to arterial streets, it is important to have a good 

understanding of the arterial street system serving the study area. Exhibit 7 depicts the freeway 

and arterial street system in the context of the topography and natural features of the study area. 

The follOwing paragraphs briefly describe the physical characteristics of the key arterial streets 

in the corridor. 

East-West Arterial Streets 

• Huntinat0n Drive - The segment between Valley Boulevard and Main Street in Alhambra 
is essentially six lanes wide with on street parking and a raised median. The segment 
through the commercial center of EI Sereno is eight lanes with on street parking and a 
raised median. Approaching EI Sereno from the west, Huntington Drive has a fairly steep 
grade. Adjacent land uses along the western end of this segment on the north side of 
the street are primarily single and multi-family residential, while on the south there is more 
of a mixture of residential and commercial. 
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• Main Street - East of HUntington Drive, Main Street has a six lane divided cross-section 
with on-street parking. In the vicinity of Poplar Boulevard, Main Street has a four lane 
cross-section with on-street parking and either a raised median or a striped two-way left­
turn median. The adjacent land uses are commercial. The segment through downtown 
Alhambra has special sidewalk and curb treatments, with limited or no on-street parking. 

• Las Tunas Drive - Main Street becomes Las Tunas Drive in the City of San Gabriel. 
Adjacent land uses vary from single and multi-family residential to mixed-use commercial. 
East of San Gabriel Boulevard to Rosemead Boulevard, Las Tunas Drive has a six lane 
cross-section with a two-way left-tum median and on-street parking. East of Rosemead 
Boulevard the cross-section drops back to four lanes. 

• Mission Drive - Traveling west from the at-grade crossing with the SPRR at Junipero 
Serra Drive, Mission Drive has a four lane cross-section and no on-street parking. On 
the north side of the street, the adjacent land uses are single and multi-family residential. 
There is no development on the south side of the street as the railroad transitions from 
at-grade operation to below-grade trench operation. At Atlantic Boulevard the adjacent 
land uses begin to change from residential to commercial to light industrial. Between 
Lowell and Fremont there is a short two lane segment. West of Lowell, Mission Drive 
becomes Alhambra Avenue where the cross-section becomes four lanes with on-street 
parking. The adjacent land uses are low intensity Industrial. 

• Valley Boulevard - Traveling east from HUntington Drive, Valley Boulevard has a four lane 
cross-section with on-street parking and a two-way left-tum median. There are also peak 
direction on-street parking restrictions. This cross-section is maintained over the 
remaining segments to Rosemead Boulevard. The adjacent land uses over these 
segments are commercial. 

• Garvey Avenue - Traveling westbound from Rosemead Boulevard, Garvey has a four lane 
cross-section with on-street parking and a two-way left-turn median. The adjacent land 
uses are commercial. In Monterey Park there is a raised median. West of Atlantic 
Boulevard, the adjacent land uses are residential. 

• Monterey Pass Road - This is a four lane road with a two-way left tum median. The 
adjacent land uses are light Industrial and warehousing. 

• Beverly Boulevard - Traveling eastbound from Atlantic Boulevard, Beverly has a four lane 
cross-section with a raised median and on-street parking. In Montebello, the cross­
section is the same but the raised median intermittently becomes a two-way left tum lane. 
This cross-section remains the same to Rosemead Boulevard except for the bridge over 
the Rio Hondo which is four lanes with sidewalks. The raillng-to-railing width is about 50 
feet. The adjacent land uses are commercial. There Is a short stretch in Pico Rivera 
where there are single family residential housing units fronting Beverly, but they are set 
back from the street. 

• Whittier Boulevard - Traveling westbound from Rosemead Boulevard to Atlantic 
Boulevard, Whittier Boulevard has four lanes with on-street parking and a two-way left tum 
median. The adjacent land uses are commercial. The bridge over the Rio Hondo is four 
lanes with sidewalks. 
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• Olympic Boulevard - West of Garfield, Olympic Boulevard has four lanes with on-street 
parking and a two-way left tum median. The adjacent land uses are residential until 
Hendricks where they become commercial. Near Goodrich the adjacent land uses 
become industrial and there is no on-street parking permitted. West of Atlantic the cross­
section goes back to four lanes with on-street parking and a two-way left tum median. 
In the vicinity of Rowan there are some light industrial land uses. West of Lorena, there 
are public housing projects on the north side of the street and light industrial and vacant 
industrial properties on the south. Approaching Soto Street, there is no on-street parking. 

North-South Arterial Streets 

• Fremont Avenue - The entire segment south of Alhambra Road in Alhambra is essentially 
four lanes with double yellow centerline markings. Parking is allowed on either side of 
the street Adjacent land uses are primarily single and multifamily residential, with the 
exception of the segment between Mission Road and Main Street which is primarily 
commercial. The segment north of Alhambra Road is mainly residential. . 

• Atlantic Boulevard - The entire segment within the study area offers four lanes. Land 
uses are predominantly retail south of Garvey Avenue, with a two-way left tum median 
and on-street parking on both sides. Between Garvey Avenue and Glendon Way, land 
uses are retail, with both a two-way left tum median and a raised median. No parking is 
allowed on this segment. Between Glendon Way and Mission Drive in the City of 
Alhambra, median type is a two-way lett tum median and land uses are primarily 
residential. Parking is available except between Valley Boulevard and Mission Drive. 
Between Mission Drive and Main Street land uses are retail. North of Main Street, land 
uses are strictly residential. 

• Del Mar Avenue - The entire segment within the study area is four lanes with on-street 
parking available and is bordered by residential land uses with the exception of the 
segments between Las Tunas Drive and Mission Drive and between Valley Boulevard and 
Garvey Avenue, where land uses are commercial and retail. 

• San Gabriel Boulevard - The entire segment within the study area is essentially four lanes 
with on-street parking and a two-way left tum median. Adjacent land uses between 
Garvey Avenue and Las Tunas Drive are primarily retail. Land uses north of Las Tunas 
Drive are residential. 

• Rosemead Boulevard - The segment between the northem study area boundary and 
Marshall Street in the City of Rosemead has four lanes with on-street parking. Adjacent 
land uses are primarily single and multifamily residential, with the exception of the 
segments between Las Tunas Drive and Pentiand Street and between Mission Drive and 
Valley Boulevard, which are primarily retail. The segment south of Marshall Street is 
essentially six lanes with a raised median and the adjacent land uses vary from retail to 
commercial. No parking is available In this segment. 

• Garfield Avenue - The entire segment has four lanes with on-street parking except for 
between Mission Drive and Main Street where there is no parking. Adjacent land uses 
south of Mission Drive and north of Main Street are primarily residential Land uses 
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between Mission Drive and Main Street vary from retail to commercial. The segment 
south of Mission Drive has a two-way left tum median and the segment north of Mission 
Drive Is marked with double yellow centerline. 

3.2 UGHT RAIL TRANSIT (LRT) MODAL CHARACTERISTICS 

3.2.1 LRT Technology 

Ught rail transit is typically classified as a -medium capaciV transit technology. With hourly 

passenger capacities of up to 6,000, LRT easily outperforms street lanes and even most 

commuter rail lines. Heavy rail subway systems carry more hourly passengers than does LAT, 

but the light rail transit technology serves the medium demand corridor very well •. LRT Is flexible 

in that it can operate elevated, at-grade, and in subway environments. Typical station spacing 

along an LRT line is in the order of 1-2 miles and frequency of service in the 5-minute range in 

peak hours is common. The LRT line from Long Beach to Los Angeles (Metro Blue Une) 

presently carries over 35,000 passengers per day. 

3.2.2 Modal Interface 

One of the key goals of the Route 10/60 Corridor study is to develop and enhance the 

connectMty of the study area to the regional transportation system. For that reason, it was very 

important from the outset of the study to identify the potential interface points with other elements 

of the regional system. Some of the key interchange locations are: 

• Metro Red Une Eastern Extension 
• Metrolink Stations In EI Monte, Montebello, and at California State University. Los 

Angeles 
• EI Monte Busway StatIon 
• Pasadena LRT Une (under study) 
• Metro Blue Une Downtown Connector (under study) 
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3.2.3 Modal Compatibility with Freight Service 

Some of the sections of the alignments under study in the Route 10/60 Corridor Study will share 

railroad right-of-way with freight service. LRT and freight trains should not operate on the same 

tracks. Even when operating on adjacent, parallel tracks, the two types of rail activity still have 

some areas of conflict that should be considered in the evaluation of the feasibility of a particular 

route. LRT service obviously attracts and generates pedestrian activity. This pedestrian activity 

presents operational and safety considerations for the freight service that would not exist without 

the LRT activity. The same considerations exist for park-and-rlde automobile activity as well as 

bus activity. Finally, the railroads are typically concerned that the introduction of LRT transit to 

their freight corridors not impede their ability and flexibility to service and maintain their systems. 

While most, if not all, of these problems are solvable, it is important to keep them. in mind when 

designing/evaluating mixtures of freight and LRT shared right-of-way. 

3.3 SCREENING OF CORRIDOR OPTIONS - CORRIDOR LEVEL ANALYSIS 

Exhibit 4 (presented at the beginning of this chapter) depicts the seven basic LRT alignments that 

were developed by MTA and the Corridor Cities. These alignments were evaluated on a broad, 

corrldor-level basis to identify any particular flaws that might render anyone of the alignments 

unworkable. This section of the report presents the results of that corridor-level analysis. 

3.3.1 Corridor Level Analysis Approach 

The initial corridor level screening Involved an iterative process in which the consultant team 

defined general evaluation criteria, measured the different LRT alignments against those criteria, 

and then held intensive workshops with the Corridor Task Force to discuss and evaluate the 

results. A summary of the corridor level analysis is presented below. 
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3.3.2 Corridor Level Evaluation Criteria 

Since this corridor level evaluation was intended to be a general overview, it was clear that 

detailed patronage and detailed implementation cost information would not be available. 

Therefore, the consultant team developed a list of evaluation criteria that would reflect the 

patronage potential and implementation cost parameters of each route alignment. All seven 

route alignments were then measured against these evaluation criteria to identify any routes that 

performed particularly poorly in any of the evaluation categories. 

The following general evaluation criteria were applied to each of the seven route alignments: 

• 
• 
• 

• 

• 

• 

• 

LRT Design Criteria 
Topography and Existing Circulation System 
Land Use Impacts 

General land use service 
Redevelopment area service 

Potential Ridership 
Station locations 
Land use intensity near stations 

Implementation Costs 
Length of corridor 
Right-of-way constraints 
Engineering constraints 
Overall construction impacts 

Connectivity 
Transit service to stations 

Impacts 
Traffic 
On-street parking 
Median treatments 

3.3.3 Corridor Level AnalYSis Results 

LRT Design Criteria 

Based on the design of stations and the location of the overhead catenary system, on-street light 

rail transit requires between twenty-four and thirty-two feet of width for double-track, two-way 

operation. Therefore, since all of the route alignments that deal with on-street light rail service 
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are important arterial streets, it was determined that it would be unlikely that any of these streets 

could be reduced to one automobile travel lane in each direction. This meant that a seventy foot 

wide curb-to-curb cross section would be necessary to adequately accommodate two lanes of 

moving traffic in each direction plus two-way light rail transit service within the street. Even under 

these conditions, on-street parking on both sides of the street would have to be prohibited. 

This basic seventy-foot wide street cross section was used as the evaluation criterion to 

investigate the impacts of on-street light rail on such factors as on-street parking and right-of-way. 

Topography 

The general topographical constraints (hills/mountain ranges and arroyos/rivers) and the existing 

major circulation system within the West San Gabriel Valley will both affect the alignment 

possibilities for light rail transit. Exhibit a shows the topography and natural features in the study 

area. The impact of these topographical features is described under -Engineering Constraints­

below. 

Land Use Impacts 

• Land Use Patterns - It is important to understand the general land use patterns along the 
proposed route alignments. This land use pattern gives an understanding of potential 
ridership and it also allows MT A and the corridor cities to understand where the 
placement of a light rail alignment might have the most effect in terms of influencing future 
land use patterns. Exhibit 9 shows a generalized land use pattern for the entire study 
area. This data was used to evaluate potential ridership and potential land use impacts. 

• Redevelopment Area Service - The active redevelopment areas within the West San 
Gabriel Valley that would be served by the various route alignments were identified and 
mapped. One evaluation criterion for the various alignments was the influence that the 
placement of a light rail transit might have on changing land uses. It was felt that since 
the redevelopment mechanism was already in place In many of the communities, it made 
sense to investigate the service to these redevelopment areas in terms of joint 
development opportunities. 

Service to redevelopment areas varied from a low of two redevelopment areas served 
along the Beverly route to a high of five different redevelopment areas served along the 
Whittier route. 
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Potential Ridership 

• Station Locations - Possible station locations along the seven route alignments were 
identified. Station spacing has generally been shown at approximately a 1 to 1.5 mile 
spacing. Criteria for the selection of station spacing included service to activity centers 
as well as service to major cross streets where existing bus service is located. 

The number of stations vary between a low of seven stations along the Beverly route to 
a high of fourteen potential stations along the Valley Boulevard route. 

• Land Use Intensitv - In order to evaluate the level of actMty around each station, the 
number of residents and the number of existing jobs within a 1/4 mile walking distance 
of each station were tabulated. The stations along each route were then categorized as 
low, medium or high activity areas with the uloW' areas having less than 2,000 employees 
and/or residents within the 1/4 mile radius and the -highU activity stations having more 
than 4,000 residents and/or employees. exhibit 10 shows the locations of stations along 
each of the seven routes and ranks those stations by land use intensity. . 

In this evaluation category, the Olympic Boulevard corridor stood out as having a large 
number (almost one-half) of its stations at very low density. 

Implementation Costs 

• Corridor Length - Certainly the overall length of the corridor is important from an 
implementation cost standpOint, if all other design considerations are equal (I.e., number 
of bridges, river crossings, tunnel sections, etc.). Of the seven route alignments being 
evaluated, the length varies from a low of 10.1 miles for the Huntlngton/Las Tunas route 
to a high of 15.2 miles for the Olympic BoulevardJWhittier Boulevard route combination. 

• Right-Of-Way Constraints - Street cross-sections were categorized into high, medium and 
low right-of-way widths based on existing right-of-way widths in the corridors. Low right­
of-way constraints were associated with any street sections that had greater than 76-foot 
wide existing rights-of-way. UHlghU right-of-way constraints were associated with all those 
street sections that had less than 48-foot rights-of-way. In order to develop on-street light 
rail in these -high- right-of-way constraint corridors, physical widening will likely be 
necessary. Even the right-of-way sections with 60-64 feet of right-of-way may require 
some minor widening to adequately provide four lanes of traffic plus double light rail 
tracks. 

Whittier Boulevard corridor has the highest amount of -high impaa- right-of-way constraint 
areas with almost four miles of impacted sections. Exhibit 11 shows the locations of the 
right-of-way constrained sections. 

• Engineering Constraints - Exhibit 12 shows the specific locations along each route where 
engineering constraints were evaluated. These engineering constraints could be a steep 
grade, a narrow bridge, another rail track that needs to be crossed, etc. The location of 
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these engineering constraints varies from a low of five locations along the Garvey and 
Whittier Boulevard routes to a high of eighteen locations along the Valley Boulevard route. 

• Overall Construction Impacts - Exhibit 13 shows the combination of the engineering and 
right-of-way constraints described above. The ·Overall Construction Impacts· category 
was used as the basis for identifying corridor sections where construction activities would 
produce a more severe impact. Those street sections that were considered to have high 
construction impacts have been Identified. In this category, the Valley Boulevard route 
and the Huntington/las Tunas routes have apprOximately 0.4 miles each of Hhigh 
construction impaa- sections. On the other end of the spectrum, the Olympic Boulevard 
route and the Whittier Boulevard route have 3.1 and 4.0 miles of high construction impact 
sections respectively. 

Connectivity 

• Transit Service - Certainly the connectivity to other portions of the 3O-Year Integrated 
Transportation Plan is important at each end of the route alignments. In addition. this 
evaluation criterion looked at the existing and possible future transit service to each of 
the stations along each route alignment. A station with -high- transit service was one that 
essentially had significant transit service available today. A -medium- transit service 
station was one where bus service could be provided relatively easily in an expanded bus 
system. A -loW' transit service was a location where even in the future bus service was 
going to be difficult to provide. In general, high transit service is available to most of the 
stations along the route alignments, primarily because station locations were selected at 
the major cross street arterials. 

Street Impacts 

• Traffic Impacts - On-street light rail operation will likely degrade traffic operations on 
those streets as a result of the loss of the center median and loss of cross-street and 
turning movement capacity. The most significant level of service degradation will occur 
along the Beverly Boulevard and the Olympic Boulevard routes where existing Level of 
Service D operation will likely degrade to Level of Service F in some locations. The 
Whittier Boulevard route already operates at Level of Service F In some locations and this 
level will be negatively impacted by the addition of on-street light rail transit. 

• 

The least traffic impact will occur along the Mission Drive route where much of the 
proposed alignment is already a rail corridor alignment. 

On-street Parking Impacts - Street sections were Identified as having high, medium or 
low on-street parking impacts. Low impacts were those street sections that already had 
parking prohibited or sections that were wide enough where parking could remain even 
after the addition of on-street light rail transit. Medium parking Impacts were defined as 
those locations where curb parking would be prohibited but there appeared to be 
sufficient off-street parking adjacent to or within the same block face as the parking 
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prohibitions. High parking impacts were those locations where the prohibition of on-street 
parking was going to be a problem for existing residents or businesses. 

Exhibit 14 shows that the Mission Drive alignment has the least impact In terms of on­
street parking impact because of its operation in an existing rail alignment. The highest 
on-street parking impact would be felt along the Whittier Boulevard and the Garvey 
Avenue routes. 

• Median Treatment - A great deal of concern was expressed by a number of the corridor 
cities regarding the impact of on-street light rail transit on the median treatments along 
the routes. Some communities had recently completed major urban designJIandscaping 
treatments of their center medians and were very concemed at the possibility of losing 
this recent improvement. Other locations that had painted two-way left-tum lane 
channelization felt that the loss of this lane would be detrimental to the business districts 
along the corridors. Therefore, the street sections were rated as to the type of center 
median treatment. Each street section was identified as having no center median, a 
painted center median or a landscaped center median. Exhibit 15 shows the locations 
of the various types of center median treatments. 

The Garvey Avenue alignment has almost eight miles of landscaped center median so It 
will have the highest impact under this criterion. Again, the Mission Drive alignment has 
almost no Impact according to the center median treatment criteria. 

3.3.4 Corridor Level Evaluation Summary 

Exhibit 16 shows a table summarizing the impact categories described above. This summary 

table was used as the basis for determining the routes to be recommended for additional study. 

3.3.5 Corridor Level Evaluation Recommendations 

Exhibit 17 shows the recommendation of the Corridor Task Force as a result of the corridor level 

analysis. The rationale behind the recommendations for each route is as follows: 

• Huntington Drive/Las Tunas Route - The Huntington DrivelLas Tunas route was proposed 
as an In-street operation The Task Force felt that this route should be terminated in the 
vicinity of Fremont where the route would tum southerly and JOin with the Mission 
Drlve/SPRR ROW route. The easterly portion of this route was dropped from further 
consideration because of the high parking Impact and impact on the business districts 
in Alhambra, San Gabriel and, to a lesser degree, Temple City. The end of the line at Las 
Tunas and Rosemead Is already fully developed and a terminus parking problem could 
develop at Rosemead. 
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EXHIBIT 16A 
Alternatives Evaluation Analysis - Task 1 

I I I Traffic I 
Route 

1. Huntinaton Orllas Tunas 
Huntington orllas Tunas 8.78 5.20 '!.~~~~~~ 25 c E 1 a92 1.06 

~:I iEl&J ~::I 5 I a82 1.56 0.40 
Main St Y! ill 0.76 0.55 ~ gs 0.77 0.00 
Total 10.09 6.32 11.65 %~:tBj 4.68 1.61 8 7.36 2.33 0.40 

2. Mission Dr 
Mission Dr 10.45 20.90 0.00 0.00 0 NA NA 10.45 0.00 0.00 5.84 1.70 2.91 6 1.32 asol 0.44 
Main St 1.31 ill 0.86 0.64 0.76 ~ Q&Q 0.48 0.83 0.00 ~ 0.54 ,::.*~;~,:, g.~~ Total 11.76 22.02 0.86 0.64 11.21 0.55 0.00 6.32 2.53 _U 9 1.86 :*::::, -~. ~~ • 

3. VaileyBI 
VaileyBI 12.47 5.74 15.91 3.29 25 C E 2.23 7.14 3.10 8.89 3.15 0.43 15 8.47 4.001 0.00 
MainSt Y! 1.12 0.86 0.64 0.76 ~ 0.00 0.48 0.83 0.00 3 gs .. ,.~:!.!". 2:.QQ - •• - - - -
Total 13.78 6.86 IEr 2.99 7.69 IIDll 9.37 3.98 0.43 18 9.01 iKlt.'Ri 0.00 ::-. :-: .. :: 

4. GarveyAv 
GarveyAv 13.16 11.18 4.26 MilE: 20 C 0 I l::ooul:1 0 l:::®j~:old 0 9 I 5 I 8 06 l:~$.:l~r' 0 00 4.09 1.13 ,L·: .. :~,. 4.5 M j. .•. .5 • ::~:' .~. ~;l • 

5. Beverly BI 
BeverlyBI 1 10.651 7.79ltii.t¥j;i.ij~1 28 0 t~····Mw., .... "m·:·1 I I I tF<·· .. '···· .. ····;·t·:·:·:::·· .. »········ .. ~1 10 I 7.67 I 2.98 I 0.00 m.Mi~ 5.56 2.82 2.27 4.36 ·#~19.f.:i 1ID.:£BZ~ 

6. Whittier BI 
WhittierBI 11.82 8.56 7.18 28138 olF 4.49 4.31 3.02 2.96 5.69 3.17 4 1'.861 a051 3.9' 
Atlantic BI 0.82 40 F 0.00 0.00 0.82 0.00 0.00 0.82 1 0.00 

~IIJ - ... ~':.:" -
Total 12.64 4.49 4.31 2.96 ~.: ~ 5 1.86 

7. Olym(2ic BI 
OlympicBI I 7.10 I ~~ aOOJ •. nJ 28 0 ~592 2.68 

0.00 I 0.00 •. 5il a~ I 6 

I'·~ 
~' .. ' .... '*~ ... . Jj. . 

Whittier BI 3.93 4.68 2.18 1.00 28 0 .:... ·i 1.41 1.30 1,22 0.73 3.24 0.00 2 0.97 
lambert Rd 3.55 7.10 0.00 0.00 0 NA NA 3.55 0.00 0.00 3.56 ~~~r~~l ::~:~ 1 3.56 
Total 15.1ii 14.42 *:1Ulr ;*'&-11 9.98 3.98 1.22 4.29 9 5.77 z~ _ .. _. _ .. :. t.::? -=:: .:;:_ := ..... ~ : .. ~ .. - -::: 

Notes: 
(1) Number of lineal miles of curb parking Impacts. Total distance equals twice the corridor length because parking Impacts are measured along curbs on both sides of the street. 
(2) lOS - Level of Service. 
(3) Number of lineal miles of Impact. 
(4) Number of specific locations or number of stations. 

- Shaded numbers indicate evaluation result judged to be an area of concern to the Task Force. 
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EXHIBIT16B 
Alternatives Evaluation Analysis - Task 1 

I ~ 

Route 

1. Huntington Dr/las Tunas 
Huntington Dr/las Tunas I 8 I 4 I 1 2 5 I 2 6 0 
MainSt ~ g g g ~ g 1 1 
Total 10 4 1 2 7 2 7 

2. Mission Dr 
Mission Dr I 9 I 3 I 3 5 LW 5 1 
MalnSt ~ j::::::i:wi_*r 

g g ~ 1 1 
Total 11 1 3 7 '6 2 

3. Valley 81 
Valley 81 12 2 2 4 6 I 2 8 2 
Main St ~ g g g ~ g 1 1 
Total 14 !:-~ ••• 4 8 2 9 3 : ... ,' ," 'x:: 

:: ~~ 

4. GarveyAv 
GarveyAv 9 4 0 3 6 I 1 3 5 

5. 8everly 81 
8everly 81 I 7 l:w~d 1 I 5 11M&1IW,\WI 3 

6. Whittier 81 
Whittier 81 8 5 2 2 4 2 5 1 
Atlantic 81 ~ g 0 g ~ 1 g 
Total 10 5 W~:7::~>?~~ 2 6 6 1 

7. Olympic 81 
Olympic 81 6 2 1 1 4 3 1 2 
Whittier 81 2 1 0 1 ~ 1 1 0 
lambertRd ~ g 1 1 1 1 ~ g 
Total 11 !@atJi,%\ '.WE 3 '6 .iElm 4 2 

,.iI'i. ~ ••• m. ~f "<:~ ~. ~ 

Notes: 

(1) Number of specific locations or number of stations. 

- Shaded numbers Indicate ~aluatlon result judged to be an area of concern to the Task Force. 
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Retaining the westerly portion of the alignment would serve an under-served transit 
dependent area of EI Sereno in northeast Los Angeles. 

• Mission Drive/SPRR Right-of-Way - This alignment utilizes the existing SPRR right-of-way. 
The proposal involves the LRT line sharing the right-of-way (but on separate, parallel 
tracks) with the existing freight service. The Task Force decided that this alignment 
should be retained for further study and, in fact, extended from the proposed terminus 
at the Metrolink station in order to reach the 1-605 area where a more logical park-and­
ride facility could be developed. 

• Valley Boulevard - The Valley Boulevard in-street operation alignment was dropped from 
consideration unless the Mission Drive/SPRR ROW corridor proved to be financially 
infeasible. Therefore, Valley Boulevard was to be considered as an altemate to the 
Misslon/SPRR ROW alignment. 

The basic reasons for dropping Valley Boulevard were the impacts on business districts 
that would result from the loss of the center tum lane and the high Impact of on-street 
parking removal. Both of these impacts appear solvable if the Mission Drive/SPRR ROW 
alignment proves infeasible. 

• Garvey Avenue - The Garvey Avenue in-street operation alignment was dropped from 
further consideration. While this corridor does have some of the highest density station 
areas, it also has the highest parking Impacts and the most amount of landscaped 
median that would have to be removed in order to accommodate on-street light rail 
transit. In addition, the westerly portion of this route would operate along the 1-10 
Freeway right-of-way which would either replace the existing carpool/bus lanes, usurp 
freeway capacity, or cause substantial land use displacement. This alignment would also 
traverse some very difficult topography making LRT construction very expensive. This 
proposed alignment location would put the stations a very long walking distance from any 
employment or residential centers. 

Finally, the Garvey Avenue corridor, like the Valley corridor, closely parallels the San 
Bemardino Freeway high occupancy vehicle lanes and the Metrolink alignments. 
Therefore, it was felt that significant regional transit money has already been spent in this 
immediate corridor. 

• Beverlv Boulevard - The Beverly Boulevard corridor was recommended as an In-street 
operatiori. The Task Force selected this route for further study although adjustments 
were made at the easterly end of the initially proposed route. On the eastem end, the 
Beverly alignment, instead of crossing the San Gabriel River and the 1-605 Freeway, 
should tum southerly west of the freeway in order to meet the Whittier alignment. This 
modification would save a significant amount of money in that the river, freeway and rail 
crossing would be very expensive in this alignment. 

• Whittier Boulevard - The Whittier in-street operation alignment was retained for further 
study with the understanding that integration with the Metro Red Une be considered_ The 
Task Force chose to retain both the Whittier Boulevard and the Lambert corridor in the 
east end of the study area so that traffic impacts and station area considerations could 
be further studied. 
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• Olympic Boulevard - The Olympic Boulevard corridor was dropped from any further 
consideration. The Olympic alignment was proposed as an in-street, at-grade operation 
which turned out to be inferior in almost all respects to the Beverly alignment. West of 
Atlantic Boulevard, Olympic serves a very low density industrial area that, because of high 
infrastructure costs, does not appear to be an area that will intensify in development 
levels. 

3.4 SCREENING OF CORRIDOR OPTIONS - SEGMENT LEVEL ANALYSIS 

This section of the report presents the results of the more detailed segment level analysis of the 

routes selected for further study during the corridor level analysis described above. The primary 

areas of analysis included conceptual engineering, whereby the physical Implications of 

constructing light rail transit in each of the alignments were tested, environmental impact 

assessment, and traffic impact analysis. 

Exhibit 18 shows the two basic routes selected during the corridor level analysis. Each route is 

divided into segments for the purpose of detailed analysis. Exhibit 18 shows a North and a 

South alignment, each identified by segment. Both the North and South Unes are divided Into 

four basic segments. The North Une has one set of segments that should be treated as alternate 

alignments (N-2A and N-2B) while the South Une has two such subalternates (S-2A and S-2B, 

S-4A and 5-4B). 

3.4.1 Segment Level Evaluation 

Each of the route segments shown in Exhibit 18 was evaluated in the areas of conceptual 

engineering, environmental impacts, and traffic impacts. Chapter 5 presents the detailed 

quantitative and descriptive evaluation of each segment in each of these evaluation categories. 

The following paragraphs summarize the segment level evaluation results that lead to the second­

tier narrowing of the alignment alternatives. 
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Conceptual Engineering 

Aerial photographs, at a scale of one inch equals two hundred feet, were used to plot LRT 

alignments, station locations and configurations, right-of-way impacts, and grade separation 

locations for all the route segments shown in Exhibit 18. The aerial photos themselves showed 

the following information: 

• LRT Track Alignments and Location 
• Station and Park-and-Ride Rlght-of Way Impacts 
• StatIon Location 
• Station Platform Size and Configuration 
• Street Right-of-Way Impacts 
• Aerial Track Sections 

The segment level evaluation showed that, from a conceptual engineering standpoint, Segment 

8-1 is the most problematic of all of the segments reviewed. The LRT tracks would have to cross 

four freeways - none of which have sufficient vertical or hOrizontal clearance under the existing 

underpasses to accommodate the LRT. Therefore, four freeway main lines plus ramp termini 

would all have to be rebuilt in order to implement the LRT along this alignment. A second major 

construction problem involves two major swales which both have grades too steep for 

satisfactory LRT operation. 

Right-of-way in one section of this segment Is constrained by cemeteries on both sides of the 

street Therefore, street widening to accommodate two light rail lines plus existing travel lanes 

would be almost impossible. 

Segment 8-1 also has 3.7 miles of serious right-of-way impacts where more than ten feet of right­

of-way has to be purchased along one or both side of the street From a construction standpOint 

alone, this segment of the South Une would be extremely costly to build. 

Segment S-2B would begin at the Intersection of Beverly/Atlantic and traverse southerly on 

Atlantic to Whittier where it would tum to the east and travel to Interstate 605. Because of 

existing narrow right-of-way along Whittier Boulevard in the Cities of Montebello and Plco Rivera, 

this segment has the highest right-of-way impacts of all the segments studied. This 6.6 mile 

segment has 3.5 miles of Significant right-of-way impacts and 5.4 miles of high impact on-street 
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curb parking loss. In addition, left turns would be lost at thirty-nine minor streets along this 

segment. 

From the Five Points intersection in the City of Whittier, Segments 8-4A and S-4B traverse 

easterly to the Whittier city limits. Segment S-4A would end in front of an existing shopping 

center while 8-4B would end in the vicinity of the Colima Road intersection. The major difference 

between these two segments would be the in-street operation for Segment 8-4A and operation 

in the railroad right-of-way for Segment 8-4B. Neither segment presents any significant 

construction problems, although S-4A does have a higher right-of-way impact than does the 

southerly choice. 

Of all the segments tested, three segments appear to be particularly costlY. in terms of 

construction costs. Segment 8-1 along Third and Fourth Streets through Boyle Heights has four 

freeway crossings and two major swales which would all require significant amounts of money 

to be spent to construct the LRT alignment. Segment S-2B would result in significant 

construction impacts due to the extensive amount of right-of-way that would have to be 

purchased. 

Segment N-3 requires a significant expenditure for the reconstruction of the Southern Pacific 

Railroad trench through the City of Alhambra. 

Environmental Impact Assessment 

A comparison of route segments in terms of their potential environmental impacts was conducted 

to identify each segment's impacts in the following categories: 

• Sensitive Land Use Impacts 
• Resource Impacts 
• Air Quality 
• Safety and Security 
• Displacement 
• Circulation 
• Construction 
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Chapter 5 contains a detailed matrix highlighting the results of the environmental assessment. 

From the standpoint of the segment level analysis, the environmental impact assessment did not 

indicate any impacts that could not be reasonably mitigated except along Segment 8-1. The high 

construction impacts coupled with the impacts on residential and other sensitive land uses and 

the historic and cultural impacts make this route segment a very difficult one to mitigate from a 

variety of environmental impacts standpoints. 

Traffic Impact Assessment 

Only Segment N-2A has any significant curb parking loss impacts among the northern segments. 

The primary area of this loss is along Mission Road adjacent to Uncoln Park and along Palm 

Avenue in the City of Alhambra. 

Segments S-1, 8-2A and S-20 all have significant amounts of high and medium curb parking loss 

impacts. These occur primarily in the business districts along 3rd/4th, Beverly and Whittier 

Boulevards. 

In-street light rail operations will likely result in minor side streets and median openings being 

closed in order to limit the number of at-grade rail crossings. This will result in a number of minor 

streets being changed to right-tum in and out only whereas in all likelihood they now have full 

access at the arterials. In addition, virtually all driveways in the corridors will be limited to right­

turn in and out. 

Because of the predominance of rail right-of-way operation in the North Une segments, very few 

min~r streets that have not already been closed will be affected by the development of a light rail 

transit line. 

In the South Une segments however, 3rd/4th Street, Beverly Boulevard and Whittier Boulevard 

will all face significant revisions to existing side street and driveway access. Because of the large 

number of business districts located in these segments, commercial driveway access will also 

be dramatically changed from full accessibility to right-turns in and out only. 
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The number of at-grade major intersections that must be crossed by the LRT line indicates a 

potential for Interference with l)rr efficiency and a potential for safety problems. Two segments 

of the North Une (Segment N-2A and N-3) have an average of one at-grade crossing per one-half 

mile of distance. 

Virtually all of the South Une segments, with the exception of S-2A, average three major 

intersection crossings per mile. This higher number of at-grade major intersection crossings will 

likely affect the potential operating speed along the south segments. 

The impacts of automobile, bus, and pedestrian traffic around the various station areas has been 

rated as high, medium, or low. A high impact ranking means that the combined activity around 

the station could potentially have a significant impact on the operation of tl:te street and 

intersections in the vicinity of the station. 

The North Une segments have been ranked as low or medium circulation impacts except for 

Segment N-2A. All three stations along this segment have the potential to impact the operation 

of adjacent streets and intersections. 

In the South Une segments, only Segment S-4B has been rated as having low circulation 

impacts. Other segments, primarily due to the at-grade, in-street station locations, have the 

potential to impact at least the major intersections adjacent to the stations. 

A more detailed discussion of circulation impacts in the vicinity of the proposed stations may be 

found in Chapter 5 of this report. 

3.4.2 Seament Level Evaluation Recommendation 

Exhibit 19 shows the route segments recommended for detailed analysis. The Route 10/60 

Corridor Task Force recommended that all of the North Une segments be carried into the next 

level of detailed analysis. The focus of the detailed evaluation will be the comparison of 

patronage, costs and operating conditions along Segments N-2A and N-2B. 
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SEGMENT LEVEL ANALYSIS RECOMMENDED ROUTES FOR DETAILED ANALYSIS 



Along the South Une segments, it was recommended that Segments 8-1, S-28 and S-4A be 

dropped from further consideration. The construction and land use impacts of Segment 8-1 

makes it prohibitively cosUy to construct. Segment S-28 is also being dropped from further 

consideration because of its land use impacts (right-of-way requirements and parking loss) and 

traffic impacts. In the far eastem end of the South Une, the Task Force felt that Segment S-48 

produced similar light rail transit service at a lower cost and a lower land use/parking!traffic 

impact than Segment S-4A. 

Segment 8-2A will be reconfigured as part of the detailed analysis to utilize Mednick Avenue and 

Arizona Avenue to reach the Arizona/Whittier Metro Red Une station. This alignment change will 

allow the South Une to connect to the rest of the regional rail system by transferring passengers 

at the Metro Red Une station. 
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IV. ANALYSIS OF SELECTED ALTERNAnvES 

This chapter presents the detailed evaluation of the two basic recommended alignments shown 

in Exhibit 19 - the North Une which follows Mission Road and the SPRR rail right-of-way, and the 

South Une which begins at the Whittier/Atlantic Metro Red Une station and follows Beverly 

Boulevard, Whittier Boulevard, and Lambert Road easterly through the City of Whittier. 

Conceptual engineering, operations planning, station designs, patronage estimates and cost 

estimates are all presented. 

4.1 CONCEPTUAL ENGINEERING 

The primary tool used during the detailed evaluation of Conceptual Engineering was a set of 

aerial photographs flown specifically for this projeQt in December, 1992. These aerials, at a scale 

of one inch equals two hundred feet, were used to plot LRT alignments, station locations and 

configurations, right-of-way impacts, and grade separation locations. A complete set of aerial 

photos showing both the segment level and the detailed analysis recommended alignments is 

presented in a separate report titled: Route 10/60 Corridor Preliminary Planning Study - Alignment 

Configurations. The aerial photos in that report show the following information: 

• LRT Track Alignments and Location 
• Station and Park-and-Ride Right-of-Way Impacts 
• Station Location 
• Station Platform Size and Configuration 
• Street Right-of-Way Impacts 
• Aerial, Trench, and At-grade Track Sections 
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4.1.1 Design Criteria and Typical Cross Sections 

Exhibit 20 shows the basic design criteria used in this study. Two-car trains (potentially 

expanding to three In the Mure) , station platform size, allowable radius curvature, etc. all 

combine to establish the basic design of the system. 

Exhibit 20 shows the result of applying the design parameters to an at-grade operating condition. 

A two-track LRT system requires a minimum of thirty feet of cross section when operating in 

traffic. In-street operations along a four-lane street, for example, would require a minimum of 

eighty-elght feet of total right-of-way in order to accommodate sidewalks, two LRT tracks. and 

two travel lanes in each direction with no on street parking. The conceptual engineering study 

assumed cross sections as shown in exhibit 21 In order to determine right-of-way. requirements. 

Along those routes where more than four through-lanes exist today, the total number of through­

lanes was retained. 

Along the north route, significant portions of the alignment will share the Southern Pacific 

Transportation Company rail trench, unless the SPTC relocates its freight service, which is not 

currently in their plans. The typical cross section in the trench is shown in Exhibit 22. As can 

be seen, the existing trench will have to be reconstructed in order to accommodate both the 

existing rail freight service and light rail passenger service. 

4.1.2 Alignment Descriptions by Segment 

North Route (N. Main - Mission - Huntington - Palm - SPTC RR: or N. Main - Valley - SPTC RR) 

Segment N·1 (Union StatIon to Mission Drive via N. Main St.) 

This segment generally follows an alternative alignment studied by MTA for the Pasadena-Los 

Angeles Rail Transit Project rNorth Main Street Alternative·, Pasadena-Los Angeles EIR, 1989). 

The segment is approximately 2.4 miles long leaving Union Station and traversing northerly along 

the Los Angeles River where it crosses the river in the vicinity of Main Street. The LRT alignment 

proceeds easterly along Main Street to the intersection of Main/MissionNalley near Uncoln Park. 
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EXHIBIT 20 
LIGHT RAIL PLANNING PARAMETERS 

Rail Vehicle Planning Parameter. Servlc. Planning Parameters Station Planning Param.ter. Alignment Planning Parameters 

Vehicle Natur. of Servlc. Medium capaclty/epeedi Maximum D •• lgn Speed (mph) 60 
distance Platform Length (fe.t) 200 

L.ngth (f •• t) 87 
With Futur. Maximum Sup.r.l.vation (Inch.) 

Width (feat) 8.7 Typical Rout. 20-30 mil •• Expanllon (fe.t) 300 
Distance In Track 4 

H.lght (fe.t) 12.3 
Platform Width Unbalanc.d 3 

W.lght loaded (lb •. ) 144.000 Right-of-Way Exclu.lvelaharedl Minimum (fe.t) 12-16 
In-atreat 

Minimum Horizontal Curvatur. 
V.hlcl. Capacity 11) Minimum Right-of-Way Radlu. 

Highway Cro •• lng. Partially grad ... parated 
Dellgn 114 Singi. Track NA Dellgn (f.et) 300 

Maximum 162 Typical Station 1-2 mile. Doubl. Traok 40 Minimum ("'t) 100 
Spacing 

Train Size Maximum Super.l.vation 0 Maximum Bradi.nt (percent) 1.0 
Track. Doubl. 

Minimum (car.) 1 
Maximum Brad. 1 .. V.rtical Curvatur. 

Maximum (car.) 3 Station. High-level platform 
Minimum curve length (feet) 300 

Minimum (feat) 80 Minimum Brad. O.SIMI 
Speed Up to 56 mph Chang. of Brad. 

Maximum (feet) 270 (perc.nt par 100 feet) 0.88 

Propul.lon EI.otrio Overhead 
Maximum Speed Power; Track Cent.r. (feet) 14 

Self-prop.lled oar. 
Speed (mph) 56 In-Street (fe.t) 12 

Accel.ration Pa ... ng.r~ch •• Slngl.-Ievel; 
(ftI .. claec) 3 78 .. at.& Right-of-Way Width (fe.t) 

71atanding 
DecaI.ration Doubl. Track 
(ftI .. cleec) 3 

Conllat. 1-2 car. initially; AI Brad. 30 
Gradi.nt (p.rc.nt) 8 3 maximum 

Minimum 30 

Pow.r EI.ctrlc Typical P.ak-Hour 8-10 minute. Abovelb.low grad. 28136 
760-Voit Overhead H.adway. 

Station 40 

NoI .. Level. Servlc. Hour. Allday Slngl. Track NA 

Ext.rlor (dBA) 76 Palleng.r Capacity 1.620 - 4.680 
Per Hour 

Int.rlor (dBA) 70 
Parking Moat atatlon. 

Notel: 
Jir§iatlng capacity of .ach car I. 78 pa ... ng.r •• De81gn .. rvlc.load. with atand •••• I. 114 with a crush load capacity of 162. 

LACMTA alandard. allow 82-fool radlu./f track I •• mbedded In pavem.nt. 
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Because of the large number of railroad facilities in this area and the constraints imposed on the 

roadway system by topography and the Los Angeles River, the City of Los Angeles was 

concemed about the traffic impacts that could result from in-street LRT operations. Therefore, 

this section of LRT operation along Main Street is being evaluated as an aerial section. The City 

has further requested that the aerial structure be offset against one curb so that the columns 

holding up the aerial light rail guideway do not restrict left-tum access through the Main Street 

business district. 

The primary constraints in this secHon involve getting access Into the crowded Union Station 

passenger platforms, crossing the Los Angeles River, and crossing the Interstate 5 Freeway. 

Segment N-2A (Uneoln Park to SPTC RR via Mission Rd.-Huntlngton Dr.-Main ~-Palm Ave.) 

A majority of this segment was also studied In the above-referenced Pasadena-Los Angeles Rail 

Transit Project. This portion of the alignment is approximately 5.5 miles long and it travels 

northeasterly along Mission Road from the Uncoln Park area, and joins Huntington Drive to Main 

Street where It tums easterly along Main Street to Palm Avenue. At the intersection of Main/Palm, 

the alignment tums south along Palm, then east to join the Southem Pacific Railroad (SPRR) 

alignment In the vicinity of Mission Road. This alignment variation better serves the Uncaln 

Heights and EI Sereno areas of the City of Los Angeles and it serves a portion of the commercial 

district in Alhambra. 

In-street operations along Mission Road can be accomplished without significant right-of-way 

Impacts although curb parking would be eliminated in this section. Wide medians along portions 

of Huntington Drive would tend to reduce the traffic and parking impacts of In-street operations 

along Huntington DriVe. In the section of Huntington Drive between Soto Street and Eastern 

Avenue, both Huntington Drive and Huntington Drive South could be utilized in a short one-way 

couplet operation to reduce the traffic and right-of-way impacts of in-street LRT operation. In 

concept, the LRT would operate in the existing eastbound lanes on Huntington Drive while the 

eastbound automobile traffic would utilize the existing Huntington Drive South travel lanes as a 

one-way eastbound street. 
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Right-of-way impacts along this section are minimal except at the intersection of Palm/Main and 

Palm/Mission where the LRT alignment must tum the corner. Detailed analysis of the Palm 

corridor indicates that the light rail line would have to be elevated from west of the intersection 

of Main/Poplar to south of the intersection of Lemon/Palm. Detailed evaluation of this area lead 

to the grade separation concfuslon for the following reasons: 

1. At-grade light rail operation through the complex intersection of Main/Raymond/Palm 
would have significant negative impacts on both traffic conditions and LRT operations. 

2. Right-of-way impacts on the commercial center on the northwest comer of Main/Palm 
would be severe. Both direct land impacts and loss of access would dramatically 
increase right-of-way costs. 

3. Heavy truck actMty along the industrial portion of Palm will be incompatible with the 
operation of at-grade light rail. 

The recommended grade separated section will not only solve the auto/LRT and truck/lRT 

conflicts, it will also Improve pedestrian safety. A station at CommonweaIth/Paim would now be 

an aerial station so patrons could cross over auto and truck traffic en route to the station 

platform. 

An additional grade separation would be required where Mission Road, Soto Street and 

HUntington Drive join. The Soto Street to Huntington Drive bridge would be removed or 

reconstructed so that the LRT line could be aligned along the center of Mission Road to the 

median in Huntington Drive. Modifications would be made to the streets at grade to implement 

the proposed one-way couplet on Huntington Drive. 

Segment N-2B (Uncoln Park to Palm Ave. via Valley Blvd.-8PTC RR) 

As an alternate to the Mlssion/Huntlngton/Palm alignment. the LRT operation could cross Mission 

Road at Main Street and go directly on to the Southem Pacific Railroad right-of-way paralleling 

Valley Boulevard and Mission Road in this section. 

Three grade separations would be required. The first would take the LRT tracks from the aerial 

Main Street section over Mission Road and Valley Boulevard and to grade level prior to Soto 

Street. The second grade separation would take the LRT tracks over Valley Boulevard in the 
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vicinity of Alhambra Avenue and Marianna Avenue. The third grade separation would take the 

LRT operation from the south side of the tracks to the north side where more room is available. 

This third grade separation would occur in the vicinity of Alhambra's westem city limits. 

This segment has the advantage of being shorter and more direct than the Segment N-2A (4.1 

miles versus 5.5 miles). However, it is immediately adjacent to primarily low density industrial 

land uses rather than the northerly altemate that traverses residential and commerciaVretail uses. 

Segment N-3 (palm Ave. to Santa Anita Ave. via SPTC RR) 

At 7.0 miles, this is the longest segment being considered in the study. The west~rIy portion of 

this segment O.e., that portion in Alhambra) is in a trench which is seventy-five feet wide at the 

top and tapers to a forty-five foot wide base. exhibit 22 shows that In order to retain the existing 

freight rail track and add two LRT tracks, the trench will have to be reconstructed. The base of 

the trench must be made wider to accept both the double LRT tracks and the single freight track. 

In addition, the street overpasses will all have to be rebuilt because the columns that now 

support the street overpasses must be relocated. The eastem portion of this segment (from San 

Gabriel to EI Monte) will operate at-grade alongside the existing freight track. 

Grade separations will be required along this route to shift the light rail operation from the north 

to the south side of the freight track in order to take advantage of existing available right-of-way. 

Because this segment runs virtually entirely in railroad right-of-way, the traffic and right-of-way 

impacts of this segment are small. 

Segment N-4 (Santa Anita Ave. to the San Gabriel River via SPTC RR) 

The final section of the northem alignment Is located between Santa Anita Avenue and the San 

Gabriel River/Interstate 605. The light rail tracks would be grade separated over the Rio Hondo 

and Santa Anita Avenue as well as over Tyler Avenue. Sufficient width and height exist to 

construct the light rail tracks under Interstate 10, the San Bemardino Freeway. 
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This segment would end west of the San Gabriel River at the proposed maintenance facility east 

of Durfee Avenue between Valley Boulevard and the SPTC RR. The maintenance facility would 

cover 13 acres and have capacity to serve 50 LRT vehicles. An end of the line station and park­

and-ride lot would also be constructed in this end section. 

South Une (Beverly - Whittier - UPRR La Habra Branch) 

Virtually all of the segments of the South Une would involve in-street, at-grade light rail operation. 

The street cross section shown in Exhibit 21 would be the predominant design in the south route. 

Segment S-2A (Metro Red Une Station at Whittier/Arizona to San Gabriel RIv~r via Beverly) 

This segment begins in the proximity of the Metro Red Une's Whittier/Arizona station and 

proceeds north on Arizona Boulevard to Beverly Boulevard tuming east towards Atlantic 

Boulevard. There would be several hundred feet of significant right-of-way impacts as the 

alignment tums easterly onto Beverly Boulevard due to the radius of the curve required for the 

LAT. 

The precise location of the Metro Red Une station is not established at this time. Thus, further 

consideration should be given to the LAT interface as more detailed information becomes 

available regarding the Metro Red Une Eastside extension. 

The segment then traverses Beverly Boulevard from Atlantic Boulevard easterly to Interstate 605. 

This segment has 2.5 miles of significant right-of-way Impacts primarily along the business district 

in the City of Montebello. Business district impacts are compounded by the loss of curb parking 

and the loss of left-tums at thirty intersections in this segment. 

This segment crosses the San Gabriel RIver and proceeds south along the east side of the river 

to Whittier Boulevard. 
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Segment S-3 (San Gabriel River to Five Points via Whittier Blvd.) 

This 2-mile segment is located between Interstate 605 and the rIVe Points Intersection in Whittier. 

ApprOximately fifty percent of the alignment length would require right-of-way acquisition of ten 

feet or more. 

At the beginning of this segment the line crosses the San Gabriel Freeway on Whittier Boulevard. 

Modifications will be required to Whittier Boulevard and the 605 Freeway overpass to provide 

adequate clearance for the LAT. 

Segment S-4B (Five Points to Colima Road via UPRA and Lambert Ad.) 

From the rIVe Points intersection In the City of Whittier, this segment traverses easterly to the 

Whittier city limits, sharing the Union Pacific rail right-of-way. Segment S-4B would end in the 

vicinity of the Lambert/Colima Road intersection. 

At the intersection of Whittier and Washington Boulevards (5-points) the line proceeds east over 

the intersection on an elevated structure toward the Union Pacific Railroad (UPRR) tracks. The 

alignment continues along the south side of the UPRR to Lambert Street. There would be 

significant right of way impacts along this segment to the residential properties on the south side 

of the UPRR. There would also be Impacts to the commercial properties along Lambert Road 

as the line proceeds east towards Colima Road. 

4.1.3 Freight Operations & Shared Right of Way Considerations 

The SPTC railroad tracks along the North Corridor presently host an average of 13 freight 

operations per day. The UPRR tracks along the South Corridor presently host an average 13-15 

freight operations per day. These operations represent through train traffic and do not account 

for local freight and industrial services. 

Projected freight operations on specific lines are not available due to the potential for 

consolidation of the existing rail corridors and numerous other uncertainties. However, freight 
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traffic is expected to increase in Mure years due to the expansion in shipping activity at the Ports 

of Los Angeles and Long Beach. 

Under Federal Railroad Administration Guidelines, concurrent operations of freight trains and light 

rail on the same track is prohibited. As such, the route and service alternatives analyzed in this 

study assume exclusive light rail operations with no freight service. However, there will be 

several segments along both alternative alignments where the right-of-way may host light rail and 

adjacent freight operations. On the North Une, this includes Segment N-2B, Segment N-3 and 

Segment N-4. On the South Une, this includes Segment S-4B. 

In general, sufficient right-of-way is available to accommodate both light rail (double track) and 

freight operations. However, on the North Une, the SPTC tracks are located in a ~ench section 

through the City of Alhambra. The SPTC has no plans to relocate its current freight service from 

the trench, which is their only remaining freight line in the San Gabriel Valley. The trench will 

require extensive reconstruction to accommodate the LRT in addition to the existing freight 

operations. On the South Une, additional right of way will be required along some section of the 

UPRR. 

The Southern Pacific Transportation Company (SPTC) has expressed the following concerns 

regarding Ught Rail Transit (LRT) operations in the Alhambra trench along with existing freight 

operations: 

• Based on SPTC standard design and operational requirements (i.e., space between 
tracks, maintenance road, space to trench walls, etc.) the entire existing trench bottom 
(45 feet) is needed for existing freight operations. 

• Reconstruction of the trench to provide for Ught Rail Transit operations must allow for 
continued freight operations without Interruption. 

• Trench reconstruction must allow for adequate separation of LRT and freight operations. 

Based on these concerns, reconstruction of both sides of the trench would be required to allow 

for LRT operations and temporary tracks would be required to allow for freight operations during 

construction. The construction cost estimate for the trench section includes provisions to meet 

the SPTC requirements and concerns. 
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If in the Mure circumstances change with regard to placement of LRT in the SPTC railroad right 

of way, further consideration should be given to Valley Boulevard as an altemative alignment in 

the North Corridor. 

4.1.4 Enalneerlng and Station Refinements 

The major change between the segment level analysis and the final evaluation presented in this 

chapter involves the recommendation for an elevated section of light rail track in the Palm Avenue 

corridor in Alhambra (Segment N-2A). A grade. separated section has been recommended here 

because of pedestrian, traffic, truck, and right-of-way impacts. 

Other minor changes to the conceptual engineering drawings involve slight adjustments to the 

locations of several stations. In all cases, these adjustments were made at the request of the 

local cities who felt that the revised locations better served potential redevelopment opportunities. 

Adjustments were made to the San Gabriel Boulevard and Ramona Street stations in the City of 

San Gabriel and to the Tyler Avenue and Durfee stations in the City of EI Monte. These stations 

were merely moved from one side of the intersection to the other or moved 100-200 feet east or 

west to better serve existing/proposed land uses. The cost of these relocations, if any. is 

reflected in the cost estimates presented later in this report. 

4.1.5 Key Engineering Conclusions and Issues 

The conceptual engineering analysis Identified several key engineering issues in both the North 

and South corridors. The issues are listed below and discussed in the segment descriptions 

above. The project cost estimates include the necessary engineering improvements to mitigate 

the design issues at each of these locations. 

North Corridor 

Union Station Interface 
Los Angeles River Crossing 
North Main Street Aerial Section and 1-5 Crossing 
Mission Road/Soto Stree1/Huntington Drive Intersection 
Main Street and Palm Avenue Aerial Section 
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Transition from Palm Avenue to SPTC Railroad Trench 
SPTC Railroad Trench Reconstruction 

South Corridor 

Metro Red Une Interface 
Arizona Boulevard/East 3rd Street Intersection 
San Gabriel River Crossing 
San Gabriel Freeway (1-605) Crossing 
Whittier BoulevardlWashington Street Intersection (5-points) 

No insurmountable design problems were identified in the study segments described in this 

chapter. Many of the locations listed above present difficult (and oftentimes expensive) design 

solutions, but solutions are available and the cost of these solutions has been included in the 

project cost estimates. 

4.2 OPERATIONS PLANNING 

A conceptual rail operations plan has been prepared for the north and south alignment 

alternatives. This section of Chapter 4 discusses conceptual operating plan for light rail service 

in the Route 10/60 Corridor. 

4.2.1 Baseline Regional Rail System 

The MTA's 30 Year-Plan rail component proposes the development of a 400 mile rail system. 

This system is comprised of heavy rail such as the Red Une, light rail similar to the Blue Une and 

commuter rail operated by Metrolink. This system is briefly described below and is illustrated in 

Exhibits 23A and 23B. 

• The Blue Une opened in July 1990 and runs between Long Beach and Los Angeles. This 
line is 22 miles long and carries about 40,000 passengers per day. 

• The Red Une opened in January 1993 and runs between Los Angeles Union Station and 
the Westlake District. This first segment is about 4.4 miles long. Future segments under 
construction will extend service to three branches: to North Hollywood, Mid-City, and East 
Los Angeles by about the Year 2001. Future extensions west across the San Femando 
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Valley are in the planning stages and await decisions on type of system and final 
alignment selection. 

The Green Une is a 19.5 mile, 14 station light rail line. It is currently under construction 
and will connect the EI Segundo area with Norwalk via an alignment that runs in the 
median of the 1-105 Freeway also under construction. This line is scheduled to begin 
operation in 1995. Additional extensions of this line are also being considered. 

The Metro Pasadena project is a 13.5 mile, 14 station line that extends from Union Station 
in Los Angeles to Eastern Pasadena. This line is currently in final engineering and is 
scheduled to begin operating In late 1997 or early 1998. A ten mile easterly extension to 
Azusa is also being evaluated. 

Metrolink began operating in October 1992 and runs from Los Angeles to Ventura, San 
Bernardino and Riverside Counties. Future service calls for expansion into Orange and 
North San Diego Counties. 

The Exposition Une is a proposed 12 to 13 mile route that would connect the Exposition 
Park area with Santa Monica and the LACBD via a proposed Blue Une ·connector-. 

The Glendale Une is a proposed 9.1 mile, 9 station light rail line that would extend from 
Union Station to northwest Glendale. An extension of this line would run from northwest 
Glendale to Burbank Airport. This extension would be about 4.5 miles and have three 

. stations. 

An alignment for the Blue Une Downtown Connector in downtown Los Angeles has 
recently been adopted by MTA. The Downtown Connector would link the Long 
Beach/los Angeles Blue Une to the Pasadena Blue Une in the vicinity of Union Station. 

4.2.2 Operating Assumptions 

The Route 10/60 Corridor Project could become a key element of the regional rail transit system, 

linked to the Red and Blue Unes and Metrolink via connections made at Union Station. In this 

analysis the baseline assumptions include the following light rail lines coming Into Union Station: 

• The Blue Une extension to Pasadena operating on 4 minute heac:tways during the peak 
hour. 

• A Glendale/Burbank extension operating on 8 minute headways during the peak hour. 

• A downtown Blue Une ·Connector- that runs south of Union Station operating on 8 
minute headways during the peak hour. 

• The 10/60 line will operate on 6 minute headways during the peak hour. 
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At the east end of the North Une, the 10/60 light rail line would have a transfer station with 

Metrolink trains (at Tyler Avenue). It should also be noted that in terms of system connectMty, 

both the north and south alignments have the opportunity for excellent regional connections on 

the west (through the Metro Red Une or through Union Station). However, eastern areawide 

connections are also possible. The Cities of Baldwin Park and West Covina have already 

expressed an interest in extending the North Une into their cities. The South Une terminus near 

the eastern boundary of the City of Whittier is Ideally suited for regional connections if Orange 

County extends its light rail transit system up the Beach Boulevard corridor. However, at this 

time Orange County has no short term plans to serve the Beach Boulevard Corridor. 

Service Periods 

On both the north and south alignments, double track operations will be used. Special trackwork 

configurations will include a pair of double (scissors) crossovers in front of each terminal station. 

A pair of single crossovers should also be provided at the midpoint of each route in order to 

protect train headways in the event a train breaks down or other lengthy delays develop. The 

line is designed to operate 20 hours per day, seven days per week, but will be able to operate 

24 hours per day if required. The operating hours for initial service segments may be fewer than 

20 hours per day based upon the characteristics of the line and the availability of resources. For 

this study, weekday operations were established at twenty hours per day and sixteen hours per 

day on Saturday, Sunday, and Holidays. 

Train Characteristics 

Trains will consist of two electrically powered light rail vehicles and will be similar to those 

currently operating on the Blue Une between Long Beach and Los Angeles. Each car is 87 feet 

in length and Is articulated in the middle. There are four doors on each side of the train, with 

access from high-level platforms. Seating capacity is for 76 passengers. Two seats at each end 

of the car can be folded up to provide space for passengers In wheelchairs. The service load 

is 114 passengers with a crush load of 152 passengers. 

For this analysis, two car trains were assumed during the morning and evening peak periods. 

During the off-peak and on weekends and holidays, one car trains were assumed. 
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4.2.3 Operating Plans 

This section discusses the operating plan assumptions that were used to help develop the 

patronage forecasts. This included the development of train frequencies, fleet requirements and 

maintenance facility needs. The data derived from the operating plans, such as running times, 

were used to calculate capital and operating costs. 

LRT Run Times 

The peak period headway for the north and south corridors was established at six minutes. 

Exhibit 24 summarizes the LRT run time statistics on the North Une A1temative 1. As the exhibit 

shows the average running speed is estimated to be approximately 34 miles per hOl:Jr with an end 

to end running time of about 30 minutes. The average station spacing is about 1.5 miles. 

Exhibit 25 summarizes the LRT run time statistics on the North Une A1temative 2. As the exhibit 

shows the average running speed is estimated to be approximately 40 miles per hour with an end 

to end running time of about 23 minutes. The average station spacing is 1.4 miles. 

Exhibit 26 summarizes the LRT run time statistics on the South Une. As the exhibit shows, the 

average running speed is estimated to be approximately 31 miles per hour with an average 

station spacing of about 1.5 miles. The end to end running time is approximately 24 minutes. 

The running speed is wholly dependent upon: 

a) the number of In-street, at-grade running segments; 
b) route profile such as superelevation; 
c) the number of stations; and 
d) other operating parameters, such as station dwell time. 

Operating Statistics 

Exhibit 27 summarizes the operating statistics for the North and South Unes. The data shown 

in the exhibit are based on the running times and train assumptions discussed above. On the 

North Une Alternative 1, annual car hours are about 65,000 and annual vehicle miles are 
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EXHIBIT 24 
RUNNING TIME STATISTICS 

NORTH LINE - ALTERNATIVE 1 VIA MAIN/HUNTINGTON/PALM 

Maximum 

Speed 

Station (MPH) 

Union Station 

55 
GriffinJMain 

55 
Monterey RdlHuntington Dr 

55 
Commonwealth/Palm 

55 
Atlantic 

55 
Garfield 

55 

Ramona 

55 
San Gabriel 

55 
Encinita 

55 
Baldwin 

55 
Tyler 

55 

Durfee 

Notes: 

(1] - including station dwell time of 20 seconds. 

Average Station Spacing - 1.52 Miles 

Average Running Speed. 33.6 MPH 

Source: Parsons Brinckerhoff, June 1993 

Distance 

(Miles) 

1.3 

2.1 

2.9 

1.3 

0.7 

1.0 

1.0 

1.4 

1.1 

1.1 

2.8 

Cumulative Running Station-

Distance Time Station 

(Miles) (Minutes) Time [1] 

0.0 

2.1 2.4 

1.3 

3.9 4.2 

3.4 

5.5 5.8 

6.3 

2.3 2.6 

7.6 

0.8 1.1 

8.3 

1.2 1.5 

9.3 

1.2 1.5 

10.3 

1.6 1.9 

11.7 

1.4 1.7 

12.8 

1.4 1.7 

13.9 

5.4 5.7 

16.7 

Elapsed Run 

Tame 

Minutes 

0.0 

2.4 

6.6 

12.4 

15.0 

16.1 

17.6 

19.1 

21.0 

22.6 

24.3 

29.9 



EXHIBIT 25 
RUNNING TIME STATISTICS 

NORTH LINE - ALTERNATIVE 2 VIA MAINNALLEY/MISSION 

Maximum 

Speed Distance 

Station (MPH) (Miles) 

Union Station 

55 1.5 
. GriffinJMain 

55 1.8 
Valley BIvd.N1neburn 

55 2.0 
Mission Rd./Date Ave. 

55 1.3 
Atlantic 

55 0.7 
Garfield 

55 1.0 
Ramona 

55 1.0 
san Gabriel 

55 1.4 
Encinita 

55 1.1 
Baldwin 

55 1.1 
Tyler 

55 2.5 
Durfee 

Notes: 

(1) - including station dwell time of 20 seconds. 

Average Station Spacing - 1.40 Miles 

Average Running Speed - 40 MPH 

Sourcs: Parsons Brinckerhoff, June 7993 

Cumulative Running Station-

Distance lime Station 

(Miles) (Minutes) lime [1) 

0.0 
1.9 2.2 

1.5 
2.4 2.7 

3.3 
2.7 3.0 

5.3 
1.7 2.0 

6.6 
0.8 1.1 

7.3 
1.2 1.5 

8.3 
1.2 1.5 

9.3 
1.8 2.1 

10.7 
1.4 1.7 

11.8 
1.4 1.7 

12.9 
3.5 3.8 

15.4 

BapsedRun 
lime 

Minutes 

0.0 

2.2 

4.9 

7.9 

9.8 

10.9 

12.4 

13.9 

16.0 

17.6 

19.3 

23.0 



EXHIBIT 26 
RUNNING TIME STATISTICS 

SOUTH LINE - ALIGNMENT VIA BEVERL YIWHITTIER 

Maximum 
Speed Distance 

Station (MPH) (Miles) 

Arizona/Whittier 
55 1.3 

AtlantlcJBeverly 
55 1.2 

GarfieldlBeverly 
55 1.4 

MontebeliolBeverly 
55 1.4 

RosemeadlBeverly 
55 2.2 

NorwalklWhittier 
55 1.3 

Penn/Whittier 

55 1.0 
Greenleaf 

55 2.5 
Colima 

Notes: 
[1] - including station dwell time of 20 seconds. 

Average Station Spacing = 1.54 Miles 

Average Running Speed - 31.3 MPH 

Source: Parsons BrinckerhoH, June 1993 

Cumulative Running Station-
Distance Time Station 
(Miles) (Minutes) Time [1] 

0.0 
2.3 2.6 

1.3 
2.1 2.4 

2.5 
2.5 2.8 

3.9 
2.1 2.4 

5.3 
3.5 3.8 

7.5 
2.3 2.6 

8.8 
1.7 2.0 

9.8 
4.7 5.0 

12.3 

8apsed Aun 
lime 

Minutes 

0.0 

2.6 

5.0 

7.8 

10.2 

14.0 

16.6 

18.6 

23.6 



EXHIBIT 27 
LRT OPERATING STATISTICS 

North Une - Alternative 1 

Daily Car Annual Car 
Service Type Hours Hours 

Weekday Peak 122 30.988 
Weekday Off-Peak 90 22.860 
Sat/Sun/Holidays 98 10.878 

64.726 

Notes: 
Weekdays per year = 254 
Sat/Sun/Holiday per year = 111 
Total days of operation per year = 365 
Weekday Car Hours = 212 
Annual Weekday Car Hours = 53.848 
Sat/Sun/Holiday Car Hours = 98 
Annual Sat/Sun/Holiday Car Hours = 10.878 
Average daily car miles = 5.730 
Annual car miles = 2.091.574 
Peak Vehicles = 20. Fleet Size = 24 

North Une - Alternative 2 

Daily Car Annual Car 
Service Type Hours Hours 

Weekday Peak 101 25.654 
Weekday Off-Peak 70 17.780 
Sat/Sun/Holidays 80 8.880 

52.314 

Notes: 
Weekdays per year = 254 
Sat/Sun/Holiday per year = 111 
Total days of operation per year = 365 
Weekday Car Hours = 171 
Annual Weekday Car Hours = 43.434 
Sat/Sun/Holiday Car Hours = 80 
Annual Sat/Sun/Holiday Car Hours = 8.880 
Average daily car miles = 3.975 
Annual car miles = 1.450.781 
Peak Vehicles = 16. Fleet Size = 20 



EXHIBIT 27 (continued) 
LRT OPERATING STATISTICS 

South Line 

Daily Car 
Service Type Hours 

Weekday Peak 102 
Weekday Off-Peak 71 
Sat/Sun/Holidays 82 

Notes: 
Weekdays per year = 254 
Sat/Sun/Holiday per year = 111 
Total days of operation per year = 365 
Weekday Car Hours = 173 
Annual Weekday Car Hours = 43.942 
Sat/Sun/Holiday Car Hours = 82 
Annual Sat/Sun/Holiday Car Hours = 9.102 
Average daily car miles = 3.183 
Annual car miles = 1.161.850 
Peak Vehicles = 18. Fleet Size = 22 

Source: Parsons Brinckerhoff. June 1993 

Annual Car 
Hours 

25.908 
18.034 

9,102 
53.044 



approximately 2,091,574. On North Une Alternative 2, annual car hours are about 52,300 and 

annual revenue car miles approximately 1,450,781. On the South Une Alternative, annual 

revenue car miles are about 1,161 ,850 and annual car hours approximately 53,000. 

Fleet Size 

The fleet size is based on the estimated peak period service frequency, the length of peak period 

trains, and the round trip time for each corridor. 

On the North Une Alternative 1, the total peak fleet requirements is 24 cars. This includes 20 

vehicles for service and four spares. The North Une Alternative 2 total peak fleet requirement 

would be 20 vehicles (16 peak vehicles and four spares). 

On the south corridor the total peak fleet requirements is 22 cars. This includes 18 vehicles for 

service and four spares. 

4.2.4 Yard and Shop FacilHies 

The purpose of yards and shops is to house and support certain operations and maintenance 

functions that are required to support the operation of a light rail line. The following functions 

are normally performed at these facilities: 

• Storage of light rail vehicles, maintenance equipment and materials as required 
to operate the system; 

• Minor inspection and servicing of vehicles; 
• Servicing, overhaul and major repair of vehicles; 
• Interior and exterior cleaning of vehicles; 
• Support of route maintenance activities; 
• Control of yard operations and personnel actlvHies. 

All of the existing and planned rail lines In the Metro system have a dedicated maintenance 

facility either along their respective alignment or in the general vicinity of it. This analysis initially 

considered the shared use of existing or proposed maintenance facilities at Del Arno, Midway, 
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Exposition Park or Burbank. However, analysis of these locations subsequently rejected these 

sites for the following reasons: 

• By locating a maintenance yard along the Route 10/60 LRT line, the time spent 
deadheading equipment is reduced, which in turn minimizes potential service delays to 
this and other lines. For example, if the Blue Une Yard In Long Beach were used to 
service 10/60 route vehicles and a vehicle on the Long Beach Une broke down, or the 
Long Beach Une experienced some type of major delay shutting it down, then the 10/60 
Une would be out of service until the delay was ameliorated. 

• In addition, deadheading vehicles over long distances increases the operating and 
maintenance co. due to excess wear and tear on vehicles and track as well as nori­
revenue producing labor hours. 

• Finally, by sharing the yards with other lines, the ability to expand service in the Mure as 
demand increases may be inhibited by a lack of space, since these yar:ds have been 
programmed to service a specific line size. 

On the North Une, a potential site for the. yard facilities is located on the west side of the San 

Gabriel River In an area that it is currently comprised of vacant lots. On the South Une, a 

potential site for the yard facilities is on the east side of the San Gabriel River between Beverly 

and Whittier Boulevards in an area that it is currently undeveloped. For both the north and south 

alternatives, it is estimated that a minimum of13 acres will be required for yard facilities. This 

will allow the storage of up to 50 light rail vehicles. 

4.2.5 System Connectivity Issues 

This section discusses the interconnectMty of the . north and south alternatives with other 

elements of the regional rail transit system. 

Union Station Platform Capacity Issues 

There is the potential for the four LRT lines that might potentially utilize Union Station to operate 

41 trains per hour during the peak period Into Union Station. This represents a train 

apprOximately every 87 seconds. Since these four lines are proposed to share two tracks there 

may be an operating conflict due to limited track capacity. In order to accommodate a greater 

number of light rail trains at Union Station, the platform will have to be lengthened considerably. 
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However, train operations will become considerably complex and awkward. Metrolink is 

proposing to expand their track capacity at Union Station, thus limiting the availability to eXpand 

the number of tracks available for light rail. Track space at Union Station may become so limited 

that another downtown Los Angeles terminal may have to be found for the North Une. 

Whittier/Arizona Red Une Station 

The South Une alternative would have its western terminus in the vicinity of Whittier Boulevard 

and Arizona Avenue which is also the proposed site of a Metro Red Une Station. Passengers 

would transfer from the light rail line operating at grade, to the Metro Red Une operating in 

subway via a system of stairs, elevators and escalators. 

Metrolink Station 

The North Une alternative would allow for passenger transfers in EI Monte between the light rail 

line and Metrolink. The light rail line would be elevated at this station and would require the 

construction of a bridge over the tracks and a system of stairs, escalators and elevators to bring 

passengers down to ground level to access the at-grade Metrolink platforms. 

4.2.6 Future Extensions from Termini 

On the North Une, the cities of Baldwin Park and West Covina were not part of the initial 

evaluation of light rail service. However, they have expressed interest in light rail service, and, 

any Mure evaluations of this alignment should consider its extension further east through these 

two cities. 

Orange County is now putting together its rail systems plan. Any future lines extending north 

connecting with the South Une alternative would enhance its attractiveness and subsequently 

increase patronage. The Beach Boulevard Corridor has been discussed as the most likely 

candidate corridor for a north-south light rail line. However, at -this time Orange County has no 

short term plans to develop the Beach Boulevard Corridor to include light rail service. 
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4.2.7 Freiaht Operations 

Under Federal Railroad Administration Guidelines, concurrent operations of freight rains and light 

rail on the same track is prohibited. As such, the route and service alternatives analyzed in this 

study assume exclusive light rail operations with no tracks shared by LRT and freight service. 

The alternatives tested include instances where LRT and freight operations share common right­

of -way, but not common trackage. In all instances of shared right-of-way, designs have been 

proposed that provide acceptable separation between freight and LRT tracks. 

4.3 PATRONAGE ESTIMATES 

The patronage estimates for the northern and southern alignments In the Route 10/60 COrridor 

were developed using the Metro Rail Red Une model as the basis for projections. The Metro Red 

Une patronage model is a recentJy-developed mode split model that has been used to forecast 

the anticipated ridership for the proposed easterly extension of the Metro Red Une subway. The 

model has been the subject of extensJye peer review and, in fact, has been accepted as the 

model that will be used for all MTA corridor planning work. The model has been developed to 

include all the commuter rail, light rail, and heavy rail lines proposed in MTA's 3O-Year Integrated 

Transportation Plan. The model also includes the major bus lines in the county so that transfers 

from one transit mode to another can be accounted for In the model. 

The model also has the capability to account for park-and-ride activities at stations. The model 

does not distinguish among various sizes of park-and-ride lots, but instead assumes an unlimited 

supply of parking at each location where park-and-ride lots are proposed. In this way, the model 

results can offer some indication of the level of park-and-ride demand at each station. 

A brief description of the Metro Red Une model methodology may be found in the Task 3 Report. 
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4.3.1 Patronage Forecast Process 

Initial Model Run 

The Metro Red Une model was coded to add the north and south Route 10/60 Corridor light rail 

alignments to the year 2010 base network. The assumptions for LRT stations, travel frequency, 

travel speed, park-and-ride locations, etc. were derived from the operating plan described above. 

Background travel patterns and mode split characteristics were assumed to be the same as other 

LRT corridors In the County. In other words, no special adjustments were made to any mode 

split assumptions that might artificially Increase the model's estimate of patronage for the LRT 

alignments. 

The North Une was modelled to meet the regional system at Union Station in downtown Los 

Angeles. Ukewise, the South Une was assumed to come all the way Into downtown and meet 

the regional system at Union Station. For both tests, the Route 10/60 alignment was assumed 

to be a free-standing alignment. It was not linke~ as a through line with any other regional LRT 

line. Any patron on one of the Route 10/60 Unes who wanted to travel to Long Beach. for 

example, would have to transfer to the Metro Blue Une at Union Station. There certainly is the 

possibility that the Route 10/60 LRT lines could be linked with another regional line and therefore 

transfers would not be necessary. However, since a firm operating plan has not been defined, 

testing the Route 10/60 alignments as -rree standing- alignments should yield a conservative 

patronage estimate. 

An Initial model run was conducted where no other changes were made to the background road, 

rail, or bus network. The results of this model run were reviewed to determine what adjustments 

in assumptions could be made to increase the effectiveness of the LRT alternatives. 

Refined Network Model Run 

For the purposes of the Route 10/60 Preliminary Planning Study, the model was revised to 

incorporate the light rail alignment alternatives under study during the detailed analysis portion 
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of the study. Key bus routes in the study corridor were rerouted, to the extent necessary, so that 

they served the proposed rail stations under consideration. 

The northerly route was run once with Segments N-1, N-2A, N-3, and N-4 as a complete route 

alignment. A second run was conducted replacing N-2A with N-2B so that any difference in 

patronage between the two alignments could be determined. 

Background Express Bus Adjustments 

The results of the Red Une model were modified to account for the unique characteristics of the 

Route 10/60 Corridor. Because of the linear shape of the corridor and because of the high travel 

demand levels in an east/West direction along the corridor between downtown Lo~ Angeles and 

the residential areas of the San Gabriel Valley, the Red Une model assumes significant 

background express bus service. If the northem or southem alignment were actually constructed 

as a light rail transit line, it is logical to assume that a significant portion of the parallel, competing 

express bus service would be reduced. Therefore, some of the passengers assigned to the 

express bus mode in the Red Une model would likely transfer to the light rail transit service. 

As the final adjustment to the patronage model output, an estimate was made of the number of 

daily patrons that might be expected to shift from express bus to light rail if any of the Route 

10/60 LRT alignments were constructed. 

Mode of Arrival Data 

Th~ Metro Red Une model has the capability to predict the mode of arrival of light rail patrons 

to the station. This data Is useful for a· number of reasons. Arst, it serves as a logic check so 

that the transportation planner can check the total patronage projected against the various 

modes of arrival. Very high or very low bus transfers, for example, might suggest that the 

background bus system is not properly connected to the light rail station. 

For the purposes of this study, the mode of arrival data is also very Important because it is the 

data that is used to measure the traffic impact that will be generated by the station. Park-and­

ride, kiss-and-ride, and bus trips are quantified by the mode of arrival data. These traffic 
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estimates are then assigned to the street system so that station impact on the streets and 

intersections can be measured. 

The mode of arrival data will also be useful in the later stages of station design when the bus 

volumes will be used to estimate the number of bus loading spaces needed and the pedestrian 

information can be used to size the station platform itself. 

4.3.2 Un. Ridership Forecast 

Exhibits 28 through 30 show the results of the computer model output from the second run of 

the Red Une model. The model indicates that the northem alignment would attra~ a total of 26-

30,000 passengers per day. The higher end of the range is expected to occur on the 

Huntington/Main/Palm alignment altemative. 

The southem route that would traverse Beverly and Whittier Boulevards between the ArIzona! 

Whittier Metro Red Une station and the Lambert Rail Une/Collma Road station would attract a 

total of approximately 11,000 passengers per day. 

These patronage estimates represent an increase of approximately 25-30% over the initial model 

runs that did not have the background bus system closely coordinated with the light rail stations. 

The importance of actually delivering bus patrons to the front door of the light rail station is 

obvious. The model indicates that the convenience of the bus-to-rail transfer is a critical factor 

in attracting rail ridership. 

The data in Exhibits 28-30 also show the on and off activity at each station and the maximum 

load point for each alignment. While the numbers indicate that, as expected, most of the trips 

are destined to or beyond downtown Los Angeles, it is interesting to note the relatively large 

number of passengers disembarking at the stations along the way. This is especially true along 

the North Une. This means that the light rail line is not just serving the suburban home-to­

downtown work trip. Rather, all of the areas along the light rail route are benefitting from the 

service provided by the rail. 
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TOTAL ON'S = 26,172 
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TOTAL ON'S = 11,346 
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4.3.3 Express Bus Adlustment 

Year 2010 projections for the northem portion of the Route 10/60 Corridor indicate that there will 

be 22 express bus lines running parallel to the light rail transit. These 22 lines would carry 

35,100 express bus passengers per day. For the purposes of this study, it was estimated that 

at least 25-30% of the redundant express bus service would be eliminated upon opening of the 

light rail line. H the light rail captured only 50% of the former express bus patrons from these 

deleted lines, an additional 5,250 passengers per day would be added to the light rail transit 

patronage. 

Parallel to the southem route, 14 express bus lines are projected to operate and these 14 lines 

would carry a total of 18,300 passengers per day. Again, if a similar number of th~ express bus 

passengers transferred to light rail, this would add 2,750 passengers per day to the light rail 

estimates. 

4.3.4 Total Patronage Estimate 

Exhibit 31 shows the patronage estimate assuming the attraction of express bus patrons. The 

northerly alignments could be expected to attract between 31,000 and 35,000 per day. The 

southem alignment could attract a total of approximately 14,000 patrons per day. 

4.3.5 Mode of Arrival Data 

Exhibits 32-34 show the mode of arrival estimates, by station, for the three alignments tested in 

Task 3. The data shows the number of passengers who are projected to walk to each station 

and a summary of those passengers arrMng by vehicle (kiss-and-ride drop-off, park-and-ride, and 

bus). The percentage of vehicular arrivals varies from station to station depending on the amount 

of bus service, park-and-ride parking lot provision, proximity to major streets, etc. 
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Alignment 

North 1 (HuntingtonJMainlPalm) 

North 2 (SPRR Trench) 

South 

EXHIBIT 31 
PATRONAGE ESTIMATE SUMMARY 

lAT Patronage Parallel 
Model Express Bus 

Projection Patronage 

29,700 35,100 

26,200 35,100 

11,350 18,300 

Expected Total PotentiallRT 
lAT Daily 

Capture Patronage 

5,250 34,950 

5,250 31,450 

2.750 14,100 



NORTH LINE 

Union Station 
Griffin Av 
Eastern Av 
FremontAv 
Atlantic BI 
GarfieldAv 
San Gabriel Mission 
San Gabriel BI 
EncinitaAv 
Baldwin Av 
Tyler Av(3) 
DurfeeAv 

TOTAL 

Notes: 

EXHIBIT 32 
MODE OF ACCESS 

NORTH LINE - ALTERNATIVE 1 

Daily Arrivals By: 
Walk Vehicle [1J Total 

1127 12,830 13,957 
237 1,833 2,070 
279 2,204 2,483 
250 4,369 4,619 
107 1,458 1,564 
104 2,215 2,319 
64 542 606 
59 529 588 

112 1,553 1,664 
135 1,748 1,883 
168 2,353 2,522 
58 596 654 

2,700 32,230 34,930 

PM Peak Hour 
Worst Case (2) 

3,071 
455 
546 

1,016 
344 
510 
133 
129 
366 
414 
555 

(4) 433 

7,974 

(1) Vehicle arrivals include passengers arriving by kiss-and-ride, park-and-ride, and bus. 
[2) PM Peak Hour worst case estimates based on 22% of daily boardings. 
(3) Patrons from this station can use park-and-ride lot for Metrolink Station. 
[4) Estimate based on two-thirds of the capacity of park-and-ride lot. 



NORTH LINE 

Union Station 
Griffin Av 
Eastern Av 
FremontAv 
Atlantic BI 
Garfield Av 
San Gabriel Mission 
San Gabriel BI 
EncinitaAv 
Baldwin Av 
Tyler Av [3J 
Durfee Av 

TOTAL 

Notes: 

EXHIBIT 33 
MODE OF ACCESS 

NORTH UNE - ALTERNATIVE 2 

Daily Arrivals By: 
Walk Vehicle [lJ Total 

790 9,194 9,984 
287 2,266 2,553 
340 2,753 3,093 
200 3,566 3,766 
107 1,489 1,596 
104 2,267 2,371 
64 556 620 
59 542 601 

112 1,590 1,701 
135 1,777 1,911 
168 2,392 2,560 
58 609 667 

2,421 29,001 31,422 

PM Peak Hour 
Worst Case [2J 

2,196 
562 
680 
828 
351 
522 
136 
132 
374 
421 
563 

[4J 433 

7,199 

[1 J Vehicles arrivals include passengers arriving by kiss-and-ride, park-and-ride, and bus. 
[2J PM Peak Hour worst case estimates based on 22% of daily boardings. 
[3J Patrons from this station can use park-and-ride lot for Metrolink Station. 
[4J Estimate based on two-thirds of the capacity of park-and-ride lot. 



SOUTH LINE Walk 

ArizonalWhittier 1226 
Atlantic BI 166 
Garfield Av 235 
Montebello BI 606 
Rosemead 81 318 
Norwalk BI 273 
Penn St 7 
Greenleaf Av 114 
Colima Rd 78 

TOTAL 3,022 

Notes: 

EXHIBIT 34 
MODE OF ACCESS 

SOUTH LINE 

Daily Arrivals By: 
Vehicle (1) 

4,104 
567 
809 

1,840 
1,032 
1,068 

177 
734 
742 

11,074 

PM Peak Hour 
Total Worst Case (2) 

5,330 1173 
734 161 

1,044 230 
2,446 538 
1,350 297 
1,340 295 

184 [3)110 
847 186 
820 [3J 210 

14,096 3,200 

[1) Vehicle arrivals include passengers arriving by kiss-and-ride, park-and-ride, and bus. 
[2) PM Peak Hour worst case estimates based on 22% of daily boardings. 
[3) Estimate assumed two-thirds of trips originated from kiss-and-ride and park-and-ride 

are PM peak hour commuting trips. 



In general, the stations vary from 5-10% kiss-and-ride arrivals except at the far eastem ends of 

both the North and the South Unes where the kiss-and-ride arrival percentages are in the 20-25% 

range. 

Stations that provide park-and-ride lots attract between 5 and 20% of the patrons via auto. The 

only exception to this range is the Penn Street station along the South Une where the lack of 

regional bus service and the large park-and-ride lot proposed yields an 80% auto arrival mode. 

LRT patrons arrMng by bus make up the largest segment of arrivals at most stations. Typically 

one-half to two-thirds of the patrons are delivered to the LRT stations by bus. 

Many of the South Une stations are well served by residential neighborhoods ~ is evidenced 

by the high percentage of walk-in trips to the stations. 

The final column of Exhibits 32-34 shows the arrivals at each station during the aftemoon peak 

hour. Estimates for this mode of access will be used in the traffic impact analysis to evaluate the 

potential traffic impacts of station activity. 

4.3.6 Patronaae Conclusions 

One should understand the level of accuracy of the patronage forecasts. AHhough sophisticated 

computer models are used to perform the travel forecasts, the forecasts are by their very nature 

based on a number of assumptions. Since these assumptions could prove to be liberal or 

con~ervative, the reader should review. the patronage forecasts to gain an order of magnitude 

understanding rather than focusing on specific numbers. In this light, the patronage estimates 

for the two North Une alignments are, for all practical purposes, similar forecasts. Given the level 

of accuracy of the modelling process, these two forecasts are within approximately 10% of each 

other and are -indistinguishable-. 

The real utility of the patronage estimates is the comparison of one altemate to another. The two 

North Unes show significantly more potential for attracting patronage than does the South Une. 

Estimates of 31-35,000 patrons per day is significantly greater than the South Une's 14,000 
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patrons per day such that one may conclude that the North Une will be a significantly higher 

draw. 

While the tested configuration and alignment for the South Une may not at this time indicate high 

potential patronage attraction levels, it should be remembered that potentially dramatic changes 

are possible at each end of the South Une. If, for example, the Metro Red Une has a greater 

ridership level than now anticipated, or if Orange County builds a fixed guideway transit system 

that links to the LamberVColima station, the South Une patronage could change dramatically. 

4.4 STAnON LOCAnON AND SITE PLANNING 

4.4.1 Station Location 

Exhibit 35 shows the general location of stations along each of the route segments being 

studied. These station locations have been reviewed in great detail by the Route 10/60 Corridor 

Task Force. Meetings with Task Force members have led to minor adjustments of station 

locations so that the stations would minimize impacts on existing residential development while 

at the same time supporting redevelopment by the cities and county. 

Exhibits 36A and 368 describe in more detail the precise location of the station platforms. As 

can be seen, the stations on the North Une are all located off-street or elevated above the street. 

Some are within the railroad trench, four are proposed as aerial stations and the remainder are 

at-grade stations along the rail line. 

By contrast, virtually all of the South Une stations would be located at-grade and in the street. 

The two stations along the Lambert Une in Whittier (Segment S-48) would be located at-grade 

but off-street. 

Exhibit 36 also shows the location and the tentative size for park-and-ride lots. To the greatest 

extent pOSSible, vacant or underutilized land was selected for potential park-and-ride locations. 
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LEGEND 
• STATIONS WITH 

PARK AND RIDE LOT. 

Route 1 0/60 Corridor eM) Los Angeles County Metropolitan Transportation Authority 
KAKU ASSOCIATES, INC. In association with PARSON, BRIIICKERHOFF, QUADE & DOUGLAS and BARRIO PlANNERS,INC. 

EXHIBIT 35 
STATION LOCATIONS 



Segment StaIIon Location 

N1 Union Station 
Main/Griffin 

N2-A Huntlngton/Monterey 

PalmICommonweallh 

N2-B EalternNalley 

Fremont/SPRR 

N3 AtlantlC/SPRR 

Garfleld/SPRR 

Ramona/SPRR 

San Gabrlet/SPRR 

EnclnitalSPRR 

Baldwln/SPRR 

Tyler/SPRR 

N4 Durfee/SPRR 

EXHIBIT36A 
STATION LOCATION DESCRIPTION 

NORTH LINE 

SlaIIon Prototype 
Location Twa Exhibit 

In ltatlon OIfStreet N/A 
Welt of Main Aerial 28 

Eaet of Monterey At Grade 30 
OIfStreet 

North of Commonweallh Aerial 28 

Welt of Ealtern AlGrade 30 
Olf Street 

Welt of Fremont InTrench 27 

Ealt of Allantlc InTrench 27 

Ealt of Garfield In Trench 27 

Welt 01 Ramona AlGrade 30 
OIfStreet 

Ealt of San Gabriel Aerial 28 

Welt of Enclnlta AlGrade 30 
Olf Street 

Ealt of Baldwin AlGrade 30 
OIfStreet 

Welt of Tyler Aerial 28 

Welt of Durfee AlGrade 30 
Olf Street 

Park-and-Rlde 
(t 0I1P&C81) Commenta 

NlII Connect to other LRT Un .. 
0 

0 Coordinate with bue traneter facility 

220 

180 

160 

100 

200 

0 City park-and-rlde lotelocated nearby 

0 

260 

330 

NlII Connect to EI Monte Metrollnk Itation 
and park-and-rlde lot. 
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Seament Station LooaIIon 

S2-A ArlzonalWhlttler 

AtlantlclBaverly 

GarlieldlBeverly 

MontebelloiBeverly 

Ro88meadlBeverly 

S3 NorwalklWhlttler 

PennlWhlttler 

S4-B GreenleaflSPRR 

Colima/SPRR 

EXHIBIT36B 
STATION LOCATION DESCRIPTION 

SOUTH LINE 

Station Prototype 
LooaIIon Type exhibit 

North of Whittier AtGrade 28 
In Street 

Eaal of Atlantic AtGrade 28 
In Street 

Eaal of Garfield AtGrade 28 
In Street 

Weal of Montebello AtGrade 28 
In Street 

Weal of Roaamead AtGrade 28 
In Street 

Weal of Norwalk AtGrade 28 
In Street 

Weal of Penn AtGrade . 28 
In Street 

Weal of Greenleaf At Grade 30 
Off Street 

Eaal of Colima At Grade 30 
Off Street 

Park-end-Rlde 
(I of 8p11C8a) Commente 

0 

0 

78 

0 

160 

280 

1.260 

160 
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4.4.2 Station Design Prototypes 

The typical station has been designed with a two hundred foot long platform. Possible 

expansion to three hundred feet to allow for three car trains has also been taken into account. 

The minimum platform width is fifteen feet. 

Exhibits 37 through 40 show sketches of four prototypical stations in the Route 10/60 Corridor. 

Stations in the SPRR Trench 

Exhibit 37 shows the proposed station at Mission Road and Garfield Avenue on the North Une. 

This station is typical of the stations that will be located in the Southem Pacific R~i1road trench. 

The actual boarding/alighting platform would be located down in the trench. Elevators and 

stairways would be required to carry passengers from the lower platform up to the street level. 

At street level, sidewalks would carry passengers to bus loading/unloading areas and to a park­

and-ride lot (as shown in Exhibit 37B). Stations that would conform to the trench configuration 

shown In Exhibit 37 are: 

Elevated Stations 

Segment N-2B 

Segment N-3 

Fremont 

Atlantic 
Garfield 

Exhibit 38A shows a schematic of the proposed station at Tyler Avenue on the northem 

alignment. This station would be located immediately adjacent to the existing Metrolink station. 

The LRT station would be elevated since the LRT tracks must go over Santa Anita Avenue to the 

west and Tyler Avenue to the east. Therefore, a grade-separated connection could be made 

between the light rail station and the Metrolink station. Passengers leaving the light rail station 

could utilize an overpass that would go over the Metrollnk tracks and platform. These 

passengers would have the choice of using an elevator or a stairway to get down to the 

Metrolink platform or they could continue on the overpass to access the park-and-ride lot. Aerial 

stations are planned at the following locations: 
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Walkway 

Upper Platform 

Elevator r-Bus Pick Up/Drop Off 

Stairs Lower Platform LRT 

DD <>,lll FE I I III ~~D II \ Ij 
I 'I I 

c:::J DeJ 
o c:::J L 

MISSION RD. 

-----III 

fi 0 3080 80 120 ~40 .... --
SOURCE: BARRIO PLANNERS. INC. 

Route 10/60 Corridor 
KAKU A88OClIA1'II, INQ. b IMOGIaIlon willi P8QD .... IAIRO PLANNER8, INQ. 

r 

~ Los Angeles County Metropolitan Transportation Authority 

EXHIBIT 37A 

GARFIELD AVENUE AND RAIL STATION: NORTH ALIGNMENT 



BUS PICK-UP !DROP-OFF 

ON GARRElD AVE \ 

GARFIELD AVE 
4 EXISTING LANES 

PLUS 1 NEW BUS LANE 

SOURCE: BARRIO PLANNERS. INC. 

Route 10/60 Corridor 

,..-.---- NEW SIDEWALK 

BUS PICK-UP/DROP-OFF 
ON MISSION ~D 

---STAIRWELL ENTRY 

UPPER PLATFORM 

, ELEVATOR TOWER 

/ LOWER PLATFORM 

o 10' 20' 40' 

! ~.--. 
SCAL£ IN FEET 

30' 

[M] Los Angeles County Metropolitan Transportation Authority 

KAKU AIIOCIA ..... Ita. ...... IIaR .... PIIQD..s1WllO PI..NHRI, Ita. EXHIBIT 37B 

GARFIELD AVENUE AND RAIL STATION: NORTH ALIGNMENT/ELEVATION 



LRT Elevated Platform Elevator 

Stairs/Escalator 
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! Los Angeles County Metropolitan Transportation Authority 
EXHIBIT 38A 

TYLER AVENUE AND RAIL STATION: NORTH ALIGNMENT 



ELEVATED LRT PLATFORM 

EXISTING METROUNK STATION 
o 10' 20' 40' 
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TYLER AVENUE AND RAIL STATION: NORTH ALIGNMENT/ELEVATION 



Street Widening 

Existing Power Line Structures 

A 0 806080120 240 V----
SOURCE: BARRIO PLANNERS. INC. 

Route 10/60 Corridor t!J Los Angeles County Metropolitan Transportation Authority 
KAKU A88OCIATEI, IIQ. tI .... 1Ian willi PIQD II1II IAIIIO PI..AIft!RI, IIQ. 

EXHIBIT 39A 

GARFIELD AVENUE AND BEVERLY BOULEVARD STATION: SOUTH ALIGNMENT 
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EXHIBIT 39B 

GARFIELD AVENUE AND BEVERLY BOULEVARD STATION: SOUTH ALIGNMENT/ELEVATION 
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EXHIBIT 40A 
COLIMA ROAD AND RAIL STATION: SOUTH ALIGNMENT 
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EXHIBIT 4~B 
COLIMA ROAD AND RAIL STATION: SOUTH ALIGNMENT/ELEVATION 



Segment N-1 

Segment N-2A 

Segment N-3 

At-Grade. In-Street Stations 

Main/Griffin 

Palm/Commonwealth 

San Gabriel Boulevard/SPRR 
Tyler/SPRR 

Exhibit 39A shows a typical In-street station with the 200-foot long platform located In the center 

of Beverly Boulevard at Garfield Avenue. In virtually all of these cases, one end of the platform 

or the other would be located near a signalized intersection so that light rail transit passengers 

would move to that end of the platform and cross the street using the intersection crosswalk. 

Exhibit 39A also shows the proximity of the proposed park-and-ride lot to the station platform. 

At-grade in-street stations are planned only In the southem alignment at the follOwing locations: 

Segment S-2A 

Segment S-3 

ArizonaJWhittier 
Atiantic!Beverly 
Garfield/Beverly 
Montebello/Beverly 
Rosemead/Beverly 

Norwalk/Whittier 
Penn/Whittier 

Exhibit 39B points out one of the inherent safety issues with all at-grade light rail stations. With 

an in-street, at-grade station the passengers gain access to the station platform by crossing 

automobile travel lanes and one LRT rail line to reach the end of the platform. Stairs or a 

pedestrian ramp then delivers the passenger up to train level. Thus, in order to reach the 

platform of a station located in the center of the street, passengers must leave the sidewalk and 

traverse lanes of traffic and one LRT rail line. These are safety issues that are typically not 

experienced In the elevated or trench station designs described above. 

At-Grade. Off-Street Stations 

Exhibit 40A shows a typical off-street, at-grade station. This type of station occurs in numerous 

locations along the North Une after the light rail tracks come out of the railroad trench. 
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Pedestrian access to the station would be gained at one or both ends of the platform and 

sidewalks would be utilized to connect passengers to park-and-ride lots or with signalized 

intersections that provided access to the bus system. Locations of off-street, at-grade stations 

are as follows: 

Segment N-1 

Segment N-2A 

Segment N-2B 

Segment N-3 

Segment N-4 

Segment S-4B 

Union Station 

Huntington/Monterey 

EasternNailey 

Ramona/SPRR 
Encinitas/SPRR 
Balc:lwin/SPRR 

Durfee/SPRR 

Greenleaf/SPRR 
Colima/SPRR 

Exhibit 40B shows that the at-grade, off-street station also presents pedestrian safety issues, 

especially for those stations located alongside active freight lines. While passengers to these 

types of stations typically do not have to cross streets to gain access to the station platform, they 

will likely have to cross at least one LRT track and, as shown in Exhibit 4OB, sometimes a freight 

track. 

4.4.3 Park-and-Rlde Station Schematics 

Sketches of the stations with park-and-ride lots may be found in the Task 3 report. The sketches 

show the location of the station platform as well as the location of the park-and-ride lot. The 

general location of access to the parking lots is also shown as is the pedestrian corridor from 

the park-and-ride lot to the platform. The park-and-ride lot access point locations were selected 

to: 

1. Minimize impacts on the key intersections serving the station, 
2. Protect adjacent residential neighborhoods, and 
3. Distribute traffic on the station site in order to avoid congestion. 
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4.5 TRAFFIC IMPACT ASSESSMENT 

During Task 1 of this Corridor Study, 24-hour traffic count data was collected for each of the 

route segments under study. This route traffic data along with field observations, patronage data 

at the proposed stations, and input from City and County staff were all used to conduct a 

qualitative traffic impact assessment of LRT operation in the various segments. 

The traffic impact assessment focuses on three areas. First, traffic impacts In the vicinity of 

proposed stations were evaluated. Second, the corridor impacts resulting from at-grade rail 

crossings and at-grade rail operation were evaluated. Finally, potential conflicts between light 

rail operation and truck movements were identified and evaluated. Mitigation measures 

necessary to address project impacts were also identified. 

4.5.1 Station Area Traffic Impacts 

Traffic impacts in the vicinity of proposed LRT stations will be affected by the amount of 

background traffic as well as the amount of automobile, bus and pedestrian traffic approaching 

the station. Park-and-ride lot provisions at the station will also tend to increase traffic activity in 

the station area. 

Mode of access data (Exhibits 32-34) was analyzed for each of the proposed station locations. 

The anticipated patronage arrival pattems were converted Into likely automobile and bus activity 

levels which were in tum compared to field observations of existing operating conditions within 

the ~on vicinities. A preliminary evaluation was conducted to identify which key intersections 

in the vicinity of the stations might be impacted by station traffic. The station site plans were 

reviewed to identify the travel patterns that the buses and autos approaching/departing the 

station would use. An analysis of these approach patterns helped to determine which of the 

intersections serving each station might be impacted by statlon-generated traffic. 

Wherever the magnitude of a potential traffic impact was described as -medium- or -high-, a more 

detailed traffic impact analysis was undertaken. 
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Once the potentially impacted intersections were identified, each city was contacted in order to 

obtain the most recent availabl.e peak hour tuming movement count. If no recent count was 

available, the intersection cross section was inventoried so that a capacity calculation could be 

performed that at least measured the incremental impact of the new station traffic. In this way, 

the level of incremental impact caused by station traffic could be quantified and mitigation 

measures identified commensurate with the magnitude of impact. In actuality, very few recent, 

usable counts were available from the Corridor Cities, so the calculation of incremental impacts 

became the standard methodology. 

4.5.2 Station Area Traffic Impact Results 

Exhibit 41 presents a summary of the incremental impact of station traffic on intersections near 

the stations. Most impacts are in the range of 0.01-0.03 increase in volume/capacity ratio. In 

simplistic terms, this means that the traffic' added to the street system as a result of the LRT 

station being open is using between 1 % and 3% of the intersection's capacity. Many cities have 

adopted standards that say if an incremental project impact increases the intersection 

volume/capacity ratio by 0.02 or 0.03, the impact of the project Is deemed to be Significant. For 

the purposes of this study, a project impact of 0.03 or greater was defined as significant. 

Intersections with incremental volume/capacity ratio changes larger than 0.03 were field checked 

to identify possible mitigation measures. 

Exhibit 42 presents an assessment of th'e intersections identified above and the intersections that 

could be impacted by the operation of the park-and-rlde access points at the LRT ,stations. 

Potential improvements are identified and other station area planning Issues that should be 

considered are presented. 

Based on the potential mitigation measures, there is the possibility that the implementation of the 

Route 10/60 Corridor light rail line would result in Significant, unmitigated impact at the following 

intersections: 
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EXHIBIT 41 
INTERSECTION IMPACTS IN THE VICINITY OF STATIONS 

Potentially Impacted 
Station Location Intersections Estimated Increase in VIC (1) 

Segment- N1 

Union Station AlamedaIMacy 0.03 

Main/Griffin Main/Griffin 0.02 

Griffin/Rail GriffinlMission Ad 0.01 
GriffinlMain 0.01 

Segment - N2-A 

HuntingtonlMonterey HuntingtonIMonterey Minimal 
Huntington S.IMonterey Minimal 

Palm/Commonwealth Palm/Commonwealth 0.04 
MainIPoplar 0.02 

Segment - N2-B 

Eastern/ ValleylEastern Minimal 
Alhambra Rail Line Valley/Alhambra Minimal 

Fremont! FremontIMission 0.03 
Alhambra Rail Line 

Segment-N3 

Atlanticl Atlantic/Mission 0.03 
Mission Rail Line AtlanticlFront 0.05 

Garfield! GarfieldlMission 0.03 
Mission Rail Line GarfieldIPark 0.01 

Ramona/ RamonaIMission Minimal 
Mission Rail Line Ramona/Junipero Serra Minimal 

Mission/Junipero Serra Minimal 

San GabrieU San Gabriel/Mission Minimal 
Mission Rail Line 

Encinita/ Lower AsuzalEncinita 0.04 
Mission Rail Line 

Baldwin/ Baldwin/Bessie 0.15 
Mission Rail Line BaldwinlValley 0.05 



EXHIBIT 41 (Continued) 
INTERSECTION IMPACTS IN THE VICINITY OF STATIONS 

Potentially Impacted 
Station Location Intersections Estimated Increase in VIC [1J 

Tylerl TylerNalley 0.10 
Mission Rail Line 

Segment- N4 

Durfee! DurfeeJValley 0.04 
Mission Rail Une DurfeeiGarvey 0.04 

1-10 ramps 0.04 

Segment - S2-A 

Arizona/Whittier Arlzona/Whittier 0.04 

Atlantic/Beverly Pomona/3rdIBeverlyl Minimal 
Woods/Via Corona Minimal 

Garfield/Beverly Via Corona/Garfield 0.02 
Beverly/Garfield 0.01 

MontebeliolBeverly MontebeliolBeverly Minimal 

RosemeadlBeverly RosemeadlBeverly Rd. 0.01 
RosemeadIBeverly BI. 0.02 

Segment-S3 

NorwaiklWhittier NorwalklWhittier 0.04 

PennlWhittier Penn/Whittier 0.01 

Segment - S4-B 

Greenleaf! GreenleafIPutnam 0.03 
Lambert Rail Line 

Colima! Colima/Lambert 0.03 
Lambert Rail Line Colima/La Mirada 0.02 

Note: 
[1] Estimated Increase in VIC - Shows expected increase in intersection volume to capacity 

ratio as a result of LRT station activity. For the purposes of this study. a VIC increase of 
0.03 or greater is considered a significant impact. 



EXHIBIT 42 
TRAFFIC IMPACTS AT STATION SITES 

------------------

! Potentially Impacted Potentially Impacted 
Station location Arterials Intersections Recommended Improvements Other Issues 

Segment - Nl (Union Station to Mission Drive via N. Main Street) 

Union Station Alameda Street - AlamedalMacy None required Parking demand may increase Slightly; 
minor Increase In volume. parking lot is sufficient to accomodate. 

Main/Griffin Main Street - Main/Griffin Consider parking prohibitions Consider shuttle service between station 
minor Increase in volume. to accomodate left-turn lanes. and USC-County Medical Center. I 

Coordinate aerlallRT structure 
with bus loading. 

Segment - N2-A (Lincoln Park to SPTC RR Trench @ Mission/Palm via Mission/HuntingtonlMain/Palm) 

Huntington/Monterey Huntington Drive HuntlngtonlMonterey Develop one-way couplet system with Coordinate existing bus center with lRT 
Huntington Drive South Huntington S.lMonterey Huntington Drive and Huntington Drive platform to minimize pedestrian crossings. 
Monterey Road South. 

Additional signals may be required on 
Huntington Drive South to create an 
acceptable one-way circulation pattern. 

Palm/Commonwealth Palm Avenue Palm/Commonwealth Grade separate the lRT tracks through the Need good pedestrian connections between 
Main Street Main/Poplar station area. station and employment areas. 

Signalize Pepper/Raymond 

Segment - N2-B (Lincoln Park to SPTC RR Trench @ Mission/Palm via Valley/SPTC RR Line) 

Eastern/ Valley Boulevard Valley/Eastern Provide additional turn capacity on Coordinate Park-and-Ride access with 
Alhambra Rail Line Eastern Avenue Valley/Alhambra southbound Eastern Avenue. Valley Boulevard turn requirements. 

------------------- ,- ------- ------------



Station Location 

Fremont! 
Alhambra Rail Line 

Segment- N3 

Atlantic/ 
Mission Rail Line 

Garfield! 
Mission Rail Line 

Ramonal 
Mission Rail Line 

San Gabriel! 
Mission Rail Line 

Eneinital 
Mission Aall Line 

--- --- --------

Potentially Impacted 
Arterials 

Fremont Avenue 
Mission Road 

EXHIBIT 42 (Continued) 
TRAFFIC IMPACTS AT STATION SITES 

Potentially Impacted 
Intersections Recommended Improvements 

FremontIMlsslon Widen overpass to accommodate pedestrians 
and buses. 

(Palm/Mission to Santa Anita via SPTC RR Rlght-o'-Way) 

Atlantic Boulevard AtlanticlMlsslon Widen overpass to accommodate buses and 
FrontIMlsslon pedestrians. 

Garfield Avenue GarfleldlMlsslon Widen overpass to accommodate buses and 
Garfleld!Park pedestrians. 

Signalize Garfield/Park. 

Ramona Street RamonaIMlsslon Widen Ramona to accommodate buses and 
Mission Road RamonaiJunlpero Serra pedestrians. 

Mlsslon!Junlpero Serra 

San Gabriel Boulevard San GabrlellMlsslon Signalize E. Angeleno/San Gabriel to allow 
pedestrian crossings of San Gabriel BI. 

Provide bus bays on south side of San Gabriel 
Boulevard. 

Lower Aluza Road Lower AsuzaiEnclnlta Provide left-turn lane capacity on 
Enelnlta Avenue Enelnlta Ave. 

---------- -- ----------- -

-- - --------------

I 
Other Issues 

Locate Park-and-Ride access off 
Meridian Avenue. 

Provide pedestrian connections between 
Park-and-Alde and station. 

Access Park-and-Rlde lot on front Avenue. 

Access Park-and-Rlde lot on Park Avenue. 

Coordinate with city-planned Improvements 
In the San Gabriel Mission area. 

Coordinate pedestrians connection with 
city-sponsored Park-and-Rlde lot. 

Locate access of Park-and-Rlde lot away 
from Lower Asuza/Enelnlta. 



Station location 

Baldwin/ 
Mission Rail line 

Tyler/ 
Mission Rail line 

Segment- N4 

Durfee! 
Mission Rail line 

Segment- S1 

Soto/4th 

Indiana/4th 

Eastern/3rd 

Segment - S2-A 

Atlantic/Beverly 

-----

Potentially Impacted 
Arterials 

Baldwin Avenue 

EXHIBIT 42 (Continued) 
TRAFFIC IMPACTS AT STATION SITES 

Potentially Impacted 
Intersections Recommended Improvements 

Baldwin/Bessie Improve signal and geometries at 
BaldwlnNalley Baldwin/Bessie. 

Coordinate signal timing with lRT 
on Baldwin Avenue. 

Extend Bessie Avenue to serve Park-and-Rlde 

Tyler Avenue TylerNalley Provide pedestrian coordination with 
Metro link Station. 

(Santa Anita Ave. to San Gabriel River via SPTC RR Right-of-Way) 

Durfee Avenue DurfeelValley Widen to IncreaSe southbound left-turn 
Valley Boulevard Durfee/Garvey and northbound right-turn capacities at 
Garvey Avenue 1-10 ramps Durfee/Garvey. 

(Downtown los Angeles to Atlantic/Beverly via 3rd and 4th Streets) 

4th Street Soto/4th 

Indiana Street Indiana/4th Widen Indiana to provide left-turn lanes. 
4th Street 
3rd Street 

Eastern Avenue Eastern/3rd 
3rd Street 

(Whittier/Arizona Metro Red line Station to San Gabriel River via Beverly Blvd) 

Beverly Boulevard Pomonal3rd/Beverly/ Restrict some turn movements at the 5-leg 
Atlantic Boulevard WoodsIVia Corona Intersection. 
3rd Street 
Pomona Boulevard 

- --- ------

Other Issues 

Orient Park-and-Ride access to Bessie 
Avenue. 

May need to extend Bessie Avenue to 
connect to Park-and-Rlde lot. 

locate Park-and-Rlde access points away 
from signals. 

Severe ROW constraints at this 
Intersection. 

---------



Station Location 

Garfield/Beverly 

Montebello/Beverly 

Rosemead/Beverly 

Segment - S2-B 

Atlantic/Repetto 

GoodrichJWhittier 

GarfleldlWhittler 

Potentially Impacted 
Arterials 

Garfield Avenue 
Beverly Boulevard 
Via Corona 

Montebello Boulevard 
Beverly Boulevard 

Rosemead Boulevard 
Beverly Boulevard 

EXHIBIT 42 (Continued) 
TRAFFIC IMPACTS AT STATION SITES 

Potentially Impacted 
Intersections Recommended Improvements 

Via Corona/Garfield Signalize Via Corona/Garfield 
Beverly/Garfield 

Montebello/Beverly Provide dual left-turn lanes on 
Montebello Boulevard. 

Rosemead/Beverly Rd. 
Rosemead/Beverly BI. 

(Whlttler/Atiantlc Metro Red Line Station to San Gabriel River via Whittier Blvd) 

3rd Street Beverly/Atlantic Restrict some turn movements at the 5-leg 
4th Street 4th/Atlantic Intersection. 
Atlantic Boulevard Atlantic/Repetto 
Beverly Boulevard Pomona/3rdlBeverly/ Requires traffic signal to control 
Repetto Street WoodsIVla Corona eastbound Beverly traffic and southbound 

Atlantic traffic to allow train to cross. 

Provide signal coordination at Beverly/ 
Atlantic. 

Whittier Boulevard GoodrichlWhittier Signals needed to control northbound 
Atlantic Boulevard AtlanticlWhittler Atlantic and westbound Whittier traffic to 
Goodrich Boulevard allow train to cross. 

Relocate crosswal~ to east side of Whittier 
Boulevard at Whittier/Goodrich. 

Garfield Avenue GarfieldlWhittier 

Whittier Boulevard 

Other Issues 

Potential neighborhood Impact to the east 
along Via Corona. 

Provide pedestrian connection to 
Park-and-Rlde location. 

Potential neighborhood IntrUSion along 
4th Street and Repetto Street. 

I 
I 



Station Location 

MontebelloJWhlttler 

RosemeadIWhlttler 

Segment-53 

NorwalkIWhlttler 

PennlWhittler 

Segment - 54-A 

PalnterlWhlttler 

ColeIWhlttier 

Santa Gertrudes/ 
Whittier 

EXHIBIT 42 (Continued) 
TRAFFIC IMPACTS AT STATION SITES 

Potentially Impacted Potentially Impacted 
Arterials Intersections Recommended Improvements 

Whittier Boulevard MontebelloJWhlttler Adjust left-turn lanes on Montebello Boulevard 
Montebello Boulevard to coordinate with Park-and-Rlde access. 

Whittier Boulevard RosemeadlWhlttler Provide dual left-turn lanes on Rosemead 
Rosemead Boulevard Boulevard at RosemeadlWhlttler. 

(San Gabriel River to Five Points via Whittier Blvd) 

Norwalk Boulevard NorwalkIWhlttier Widen Norwalk Boulevard for left-turn lanes. 
Whittier Boulevard 

Whittier Boulevard PennlWhlttler Signalize PennlWhlttler. 

Extend Penn St to connect with 
Park-and-Rlde. 

(Five Points to Santa Gertrudes via Whittier Blvd) 

Whittier Boulevard Whittier/Central Orient Park-and-Rlde access to Central 
Avenue. 

Widening south leg of Central. 

Whittier Boulevard ColelWhlttler Signalize ColeIWhlttler. 
Cole Road ColimalWhltter 
Colima Road Coordinate slgnals.at ColimaIWhlttler 

and ColelWhlttier. 

Provide pedestrian crosswalks to 
Park-and-Rlde lots. 

Whittier Boulevard Santa GertrudesIWhlttier Widen south leg of Santa 
Santa Gertrudes Avenue Gertrudes (access for shopping center). 

---

------- -------

Other Issues 

, 

Coordinate pedestrian connection to 
Park-and-Rlde lot. 

Coordinate Park-and-Rlde access with 
Intersection signal. 

Coordinate with shopping center access. 

Coordinate with Whltwood Mall access. 

--------



Station Location 

Segment - S4-8 

Greenleaf/ 
Lambert Rail line 

Collma/ 
Lambert Rail line 

Potentially Impacted 
Arterials 

EXHIBIT 42 (Continued) 
TRAFFIC IMPACTS AT STATION SITES 

Potentially Impacted 
Intersections Recommended Improvements 

(Five Points to Colima Road via UPRR Lambert Rail line Right-of-Way) 

Greenleaf Avenue Greenleaf/Putnam Signalize Greenleaf/Putnam. 

Coordinate Park-and-Rlde access with new 
signal. 

Add bus bays to Greenleaf Ave. 

Colima Road Colima/Lambert Widen Colima adjacent to Park-and-Rldelot. 
Lambert Road Colima/La Mirada 
La Mirada Boulevard Provide dual left-turn lanes at Lambert. 

Other Issues 

right-turn In and right-turn out only. 
Aestrfct acc.sSkom Park-and-_Iot as , 



North Une: 

South Une: 

AtlantiC/Front 
BaidwinNalley 
TylerNalley 
DurfeeNailey 
Durfee/l-10 Ramps 

Arizona/Whittier 

The DEIR work for the Route 10160 Corridor should concentrate on these intersections with 

detailed traffic counts and operational analyses. 

4.5.3 At-Grade Crossing Operational Impacts 

At-grade crossings of rail across automobile/bus/trUck!pedestrian traffic produce two potential 

problems: safety and capacity. These same concems surface when light rail opfitrates at-grade 

in mixed traffic. 

From a capacity standpoint, studies of light rail transit crossings in Los Angeles County have 

shown that the actual direct impacts caused by LRT crossings are minimal. LRT crossing gates 

are typically only down in the range of thirty to forty seconds per train crossing. as opposed to 

the three to five minutes that freight trains sometimes block an intersection. A typical traffic signal 

cycle in Los Angeles County is in the range of 60-90 seconds. Thus, if the LRT gates are down 

for 30-40 seconds, this would be approximately the same amount of time that motorists in Los 

Angeles typically wait for a red light. If properly coordinated with traffic signals, light rail 

crossings in midblock locations typically do not cause any noticeable traffic capacity loss or 

impa~. Capacity losses are more noticeable when the LRT tracks cross a major intersection or, 

even worse, cross the intersection at an angle. 

The most severe capacity impact is often felt by the LRT vehicle itself. At-grade, mixed flow in 

traffic generally results in a severe degradation of the performance of the light rail operation. The 

Metro Blue Une operation along Washington Boulevard in Los Angeles, for example, results in 

LRT operating speeds of less than 20 miles per hour. 
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The primary concern in terms of los Angeles County experience with at-grade rail crossings 

comes in the area of traffic safety. Drivers along the Metro Blue Une have shown a tendency to 

drive around crossing gates that are down. This action has led to automobile/train accidents. 

Mid-block at-grade rail crossings are typically not a safety or capacity problem because the 

amount of time lost is equivalent to time lost due to nearby traffic signals. From a safety 

standpOint, the mid-block crossing can be controlled by constructing a barrier median in the 

center of the street. This median makes it much more difficult to drive around the down gates 

and therefore dramatically increases the effectiveness of these gates. 

At-grade, in-street light rail operation down the center of the street can have both a safety and 

capacity impact at major intersections crossed by the lRT tracks. The safety of the location and 

the capacity of the street can be preserved by requiring the lRT vehicle to obey tra!n signals that 

are closely coordinated with the intersection traffic signals. While varying degrees of priority can 
be given to the lRT vehicles, this type of operation generally results in slower train operation and 

therefore loss of lRT efficiency. Those locations where the lRT vehicle is required to tum at an 

intersection or cross diagonally across an intersection generally require that all four directions 

of the traffic be stopped while the lRT vehicle traverses the intersection. To the extent that all 

of the traffic vehicles can be stopped and controlled, the safety issues here are not significant. 

However, the traffic capacity impacts of this type of operation can be quite significant. 

Exhibit 43 presents an inventory of the at-grade crossings along the various lRT segments. The 

crossings are classified as those that go through or are essentially at the intersection, those that 

are near enough to the intersections to affect operations, and those that are mid-block crossings. 

The more at-grade crossings at/through/near intersections, the greater the chance for capacity 

and/or safety problems. 

Exhibit 44 shows a summary of the primary operating characteristics along each of the segments 

under study. Based on the operating characteristics and the level of street and pedestrian traffic, 

a predominant level of transit priority has been estimated. Finally, the last column of Exhibit 44 

shows the resulting traffic impacts that would be caused by each segment's operating 

characteristics and transit priority strategies. 
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EXHIBIT 43 
AT -GRADE CROSSING INVENTORY 

Estimated Estimated 
1990 2010 

Two-Way Two-Way 
Segment Map No. [1J Crossing Location Type of Crossing ADT[2J ADT [2J 

N-2A 4 Turquoise St aUthru NA NA 
Esmeralda St aUthru NA NA 
TopazSt aUthru NA NA 
Monterey Ad aUthru 35600 46800 
ColiisAv aUthru NA NA 

5 Eastern Av aUthru NA NA 
PuebloAv aUthru NA NA 
Maycrest Av aUthru NA NA 

6 MainSt aUthru 29050 32500 
Harnden Terrace aUthru NA NA 
Fremont Ave aUthru 32100 44100 
ElmSt at/thru NA NA 
PrimroseAv aUthru NA NA 
CedarSt aUthru NA NA 
OrangeSt aUthru NA NA 
Chestnut St aUthru NA NA 

N-2B 3A BocaAv aUthru NA NA 
N-3 9 Mission RdlMission Dr/Junipero Serra Dr near into . NA NA 

Del MarAv mid-block 14700 16650 
10 Walnut Grove Av mid-block NA NA 

EncinitaAv mid-block NA NA 
Lower Azusa Ad mid-block NA NA 

11 Temple City BI mid-block NA NA 
Baldwin Av/Bessie Av near into 39900 41800 
Arden Dr mid-block NA NA 

12 CypressAv aUthru NA NA 
S-2A 19 Beverly/Arizona aUthru NA NA 

Atlantic BI aUthru 42450 48450 
HiliviewAv aUthru NA NA 
Margaret Av aUthru NA NA 
SadlerAv aUthru NA NA 
GerhartAv aUthru NA NA 
Bradshawe St aUthru NA NA 
Hendricks St aUthru NA NA 

20 FindlayAv aUthru NA NA 
Via San Clemente aUthru NA NA 
Garfield Av aUthru 31050 42650 
HaySt aUthru NA NA 
Concourse Av aUthru NA NA 
Via Val Verde aUthru NA NA 
WilcoxAv aUthru 26200 37600 
21st St aUthru NA NA 
20th St aUthru NA NA 
19th St aUthru NA NA 
18th St aUthru NA NA 
MapleAv aUthru NA NA 

21 Montebello BI aUthru 32700 50250 
7thSt aUthru NA NA 
6thSt aUthru NA NA 
4th St aUthru NA NA 
1st St aUthru NA NA 
Poplar Av aUthru NA NA 



EXHIBIT 43 (Continued) 
AT -GRADE CROSSING INVENTORY 

Estimated Estimated 
1990 2010 

Two-Way Two-Way 
Segment Map No. [1] Crossing Location Type of Crossing ADT[2] ADT[2] 

8-2A 22 Paramount BI atlthru 17100 24350 
Los Torros Av atlthru NA NA 
Rosemead BI atlthru 27500 4n50 
Lindell Av atlthru NA NA 
Deland Av atlthru NA NA 

22 DurfeeAv atlthru NA NA 
23 1-605 8B Off-Ramp atlthru NA NA 

RockneAv atlthru NA NA 
8-3 28 NorwalkBI atlthru 13250 19700 

Broadway atlthru 22000 29450 
Western Av atlthru NA NA 
Hadley St atlthru NA NA 

29 Pacific PI atlthru NA NA 
Washington BIIWhittier BI/Santa Fe Springs Ad atlthru 19550 33500 
Greenleaf mid-block 29~0 42600 

8-4B 33 Painter Av mid-block NA NA 
Laurel Av near into NA NA 
calmadaAv near into -NA NA 
Gunn Av near into NA NA 
ColimaRd atlthru 43150 57450 

Notes: 
[1] Map No. - Refers to aerial photo number in Route 10/60 Corridor Preliminary Planning Study -- Alignment Configurations, 

June 1993. 
[2] ADT - 24-hour Average Daily Traffic Volumes. Source: SCAG model forecasts for 1990 and 2010 conditions. 



EXHIBIT 44 
TRAFFIC IMPACTS BY SEGMENT 

ROUTE PRIMARYLRT LRT PRIORITY TRAFAC IMPACTS 
SEGMENT OPERATING MODE TREATMENT (1J OFLRT 

N1 Aerial Grade Separated Low 

N 2-A(West) At Grade, In Street LAT Priority I Low 
Traffic Signal 

N 2-A(East) Palm-Aerial Grade Separated Low 

N2-B In RRTrench Grade Separated Low 

N 3 (West) In RRTrench Grade Separated Low 
N 3 (East) At Grade, In RR ROW LAT Priority Low/Medium 

N4 At Grade, In RR ROW LAT Priority Low/Medium 

S2-A At Grade, In Street Traffic Signal High 

S3 At Grade, In Street LRT Priorityl MediumlHigh 
TraffIC Signal 

S4-B At Grade, In RR ROW LAT Priority Low/Medium 

(1 J - "Grade Separated" indicat .. section. where autOlitruck. 
will not encounter an at-grade rail cr088ing. 

"LRT Priority" indicate. location. where the approach of 

an LRT vehicle will actuate a cr088ing arm or change 

the phase on a traffic signal independent of 

elreet traffic condition •• 

"Traffic Signal" indicate. sections where LRT approaches 
will be coordinated with intersection traffic signal. 

and LRT vehicle. will be given preference whenever p088ible. 

However. LRT vehicle. may be delayed by signal phasing due 

to high volume. of traffic. 



Since many of the segments along the north alignment will be aerial (Segment N-1 and the 

eastern portion of Segment N-2A) or in the existing railroad trench (Segment N-2B and the 

western portion of Segment N-3), there will be little traffic impact caused by the grade-separated 

operation. The eastern portion of Segment N-3 and Segment N-4 are characterized by mid-block 

crossings where the LRT operation can be given priority. In these segments, the traffic impacts 

caused by LRT operation, even under LRT priority operation would be low to medium. 

In most of the segments in the south alignment, the LRT will operate at-grade and in the street. 

In Segments S-3 signalized intersections on minor streets essentially can be controlled through 

LRT priority. However, this segment has major streets crossing the LRT line. At these locations, 

the LRT vehicles will be subject to being stopped by the intersection traffic signals. While train 

priority strategies can be implemented, it is likely that the heavy volume of automob!leltruck traffic 

through these major intersections will adversely affect LRT operations. Similarly, LRT operation 

in Segment S-2A will likely be controlled more by the operation of traffic signals than by LRT 

priority. Therefore, medium to high traffic impacts can be expected in the south route due to the 

impacts of at-grade rail crossings. 

4.5.4 Truck Impacts 

Truck and LRT operations are difficult to mix because trucks need so much room to maneuver 

around corners, in and out of loading docks, etc. Therefore, LRT alignments through industrial 

areas need special reviews. Three major industrial areas are traversed by the alignments under 

study. Main Street near the Los Angeles River (Segment N-1) services the Southern Pacific 

Piggyback Yards. The EasternNailey/Marianna crossing is not only a complex intersection, but 

It also processes a large number of trucks. Finally, Palm Avenue from Main Street to Mission 

Road serves a major light industrial area with significant truck activity. 

All three of these sections have been recommended for aerial light rail treatment so that the lRT 

will be grade separated from the truck movements. After grade separation, the Main Street area 

and the EasternNalley/Marianna locations would be fully mitigated. The trucks would have no 

impact on the LRT operation, and, because these locations primarily involve simple rail flyovers 

over cross streets, the LRT structures would have little or no impacts on truck operations. 
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The impact of the LRT/trUck conflict through the Palm Avenue industrial area in Alhambra is not 

quite so clear cut. The recommended elevated LRT grade separation will certainly remove any 

potential impacts of the trucks on the LRT operations. However, the construction of the elevated 

LRT tracks will result in columns being placed in the center or along one side of Palm Avenue. 

These columns could have an impact on the operation of the industrial park because they may 

limit truck access to certain parcels and columns may block access to existing loading docks. 

The design of the elevated structure along Palm Avenue should carefully consider the truck 

maneuvering requirements in this industrial park. 

4.5.5 Traffic Mltlaatlon Measures 

The recommended mitigation measures to accommodate the traffic impacts of the LRT operations 

are listed in the fourth column of Exhibit 42. The predominant mitigation measu~e involves the 

installation of new traffic signals or the coordination/interconnection of existing signals. These 

new signals have been recommended primarily as a means to provide adequate access to park­

and-ride lots or adequate pedestrian safety to station platform locations. The next most frequent 

mitigation measure called for the provision of dual or single left tum lanes - again primarily to 

serve traffic destined for stations. 

4.6 CAPITAL, OPERATING AND MAINTENANCE COSTS 

4.6.1 Capital Costs 

The unit costs for construction and equipment of light rail transit for the Route 10/60 Corridor 

Study were derived from actual construction costs of the Metro Blue Une (Long Beach to Los 

Angeles), the Generic Unit Cost Guide of the Rail Construction Corporation (RCC), and other light 

rail projects. The contingency and add-on costs are consistent with the RCC's guidelines. 

Exhibit 45 shows the results of the cost estimates for the three routes under consideration. The 

costs range from $798 million to over $1 billion, and the average cost per mile ranges from $60.4 

million to $64.8 million per mile if the cost for maintenance yard is included. Without including 
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Exhibit 45 
Cost Estimate Summary 
Route 10/60 Corridor Study 

Including Cost for Maint. Yard Excluding Cost for Maint. Yard 
Length Total Cost (1) Cost/Mile Total Cost (1) 

Corridor (miles) ($million) ($mlllion) ($mllllon) 

North Corridor 
wI Segment N-2A 16.74 $1,011 (2) $60.4 $968 (2) 
wI Segment N-2B 15.36 $952 (3) $62.0 $910 (3) 

South Corridor 12.31 $798 $64.8 $751 

----- --- - -- - ------ -- - - --- - - - ---

Notes: 
(1) Estimated Costs in 1993 Dollars. 
(2) Estimated costs would be approximately $147 million less if freight operations were removed. 
(3) Estimated costs would be approximately $206 million less if freight operations were removed. 

Cost/Mile 
($million) 

$57.8 
$59.2 

$61.0 



the cost for maintenance yard, the costs would decrease and range from $751 million to $968 

million. 

Detailed breakdowns of the cost estimates are presented in Exhibits 46-48. The Exhibits show 

that the northern routes have a comparatively small amount of budget allocated to right-of-way. 

However, the reconstruction of the trench in the northem alignments adds to the cost of these 

two routes. 

The most expensive part of the southem route is the acquisition of right-of-way. Even assuming 

that a total of 25% of the right-of-way costs can be recovered by selling excess right-of-way back 

on the private market, the right-of-way costs for the southem alignment still total over $205 million 

dollars. 

Construction costs for the North Unes would be substantially less if freight operations were 

removed from the SPTC line. Without freight operations, no reconstruction of the existing railroad 

trench would be required and the cost of the North Une with Segment N-2A and N-2B would be 

$864 and $746 million, respectively. 

Guideway Construction 

The predominant type of construction for the North Une is at grade on railroad right of way. 

Through the City of Alhambra the railroad is located in a trench section which would require 

reconstruction to allow for the both light rail transit and freight operations. Also, the first segment 

of the North Une would be constructed as aerial guideway to avoid unacceptable traffic impacts 

on Main Street in the City of Los Angeles. 

The South Une would be constructed primarily at-grade,and in an In-street right of way with the 

exception of one segment which Is aligned in the UPRR right of way north of Lambert Road. 

The main cost items for each type of guideway construction are listed below. 

At-grade In Railroad Right of Way 

Excavation and haulaway 
Compacted base 
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EXHIBIT 46 
10160 CORRIDOR 17-Jun-93 
COST ESTIMATE SUMMARY 
NORTH CORRIDOR WISEGMENI 2A 
(Union Station to San Gabriel River - via MissionlHuntingtonlMainlPalm & SPTC) 

DESCRIPTION 

Guideway @ grade (RR) 
Guideway @ grade (in street) 
Guideway Sub-grade (in RR trench) 
Aerial guideway 
Bridges 

At grade stations (RR) 
At grade stations (st. median) 
Stations (elevated or in trench) 
Parking spaces 

(2.STATIONCOST· .. 

4 VEHICLE COST ... 

Trackwork 
Train Control (sta.) 
Train Control (line) 
Traction Power (sta.) 
Traction Power (line) 
Communications 
Fare Collection 
Signs & Graphics 

. :.5 EQUIPMENT COST 

Bridge Reconstruction: 
:6 . RECONSTRUCTION COST 

UNIT 
COST* 

$5.46 
$8.87 

$57.37 
$22.64 
$25.87 

$2.25 
$2.25 
$6.50 
$0.00 

$26.00. 

$2.40 

$2.22 
$0.16 
$2.64 
$1.10 
$1.43 

. $1.06 
$0.25 
$0.10 

$0.50 

TOTAL 
UNIT AMOUNT COST-

mile 7.95 $43.41 
mile 3.57 $31.67 
mile 1.69 $96.96 
mile 2.94 $66.55 
mile 0.59 $15.26 

. .... . ......... • ·······.·····16:74(: :,i::$25~;84'I' 

each 
each 
each 
each 

........ : .. ::.: ....... 

ea.ch . 

• each 

mile 
sta. 
mile 
sta. 
mile 
mile 
sta. 
sta . 

LS 

4 $9.00 
1 $2.25 
6 $39.00 

1750 $3.50 

: 24 •.• : .. : .·.·.$57~60t. 

16.74 
11 

16.74 
11 

16.74 
16.74 

11 
11 

$37.21 
$1.76 

$44.19 
$12.10 
$23.87 
$17.68 

$2.75 
$1.10 

7 $3.50 
...... : •. : •..•... ···.:/$3~50),· 

Utility Relocation (segments 1 & 2A only) $9.53 
:;.tJ¥$Qar.Qr.~t.t1.fAQ.'#.IT.t~~::;gqQ.le.M.g.Nilll:ttt:tr:I}::::::@%iM:r:WltiW@;MMMWt@f}!Ftwtmti#M$.$t.~_§ 

7 Testing & Pre-operations 2.5% x(A) $13.53 
8 Insurance 8.0% x(A) $43.31 
9 Master Agreements 2.5% x(A) $13.53 

:J.uM§.u#,l'QrmMre.s1iu«$.QfMA::aGRM.l$MMMWXWf::m::MfWilHMMiW:t::W:l:m::::m:m:::mH:::mmMit©MM4t$ZQ.~gal 

Total Property Cost * * LS $86.04 
Acquisition Cost & Contingency 30.0% $25.81 
Railroad RIW Purchase or Lease $1 .00 mile 8.75 $8.75 

10 Art for Transit 
11 Contingency/Project Reserve 
12 Professional Services 
13 Prof. Services Contingency 

1.0% 
11.0% 
34.0% 
10.0% 

x(A) 
x(A+B) 

x(A) 
x(12) 

$5.41 
$67.29 

$184.07 
$18.41 

;:flU:§gGM,@.VEifl.M:?«4.#.@la$:rrrWrttfllfffE@:Hl:r:tt:tttit:llffflif:fililW;WWrrrrr::n:r@rtfflltKMfll.11#111llW-A'@ 
• Costs are In m,ulons 01 donars . 
.... Property costs are net values assuming 25% cost recovery for excess property. 



EXHIBIT 47 
10160 CORRIDOR 
COST ESTIMATE SUMMARY 
NORTH CORRIDOR WISEGMENT 2B 
(Union Station to San Gabriel River - via SPTC) 

UNIT 
DESCRIPTION COST* 

Guideway @ grade (RR) $5.46 
Guideway @ grade (in street) $8.87 
Guideway Sub-grade (in RR trench) $57.37 
Aerial guideway $22.64 
Bridges $25.87 

<:':1 GUIDEWAY COST ..... 

At grade stations (RR) $2.25 
At grade stations (st. median) $2.25 
Stations (elevated or in trench) $6.50 
Parking spaces $0.00 

17-Jun-93 

TOTAL 
UNIT AMOUNT COST-

mile 9.93 $54.22 
mile $0.00 
mile 2.39 $137.11 
mile 2.70 $61.11 
mile 0.34 $8.80 

. ····· ... ·.15:·36·:··> :· •. :.··.···$261\24:{: 

each 6 $13.50 
each $0.00 
each 5 $32.50 
each 1750 $3.50 

>2 ·.·STATION.COST··· ........ ........... ... ···$49~~0;::m 

3· YARDS & SHOPS COST $26.00· ··each< .. <1 .... .<$~6~OO:/ 

A VEHICLE COST $2.40 . each 24' $57;60) 

Trackwork $2.22 mile 15.36 $34.15 
Train Control (sta.) $0.16 sta. 11 $1.76 
Train Control (line) $2.64 mile 15.36 $40.55 
Traction Power (sta.) $1.10 sta. 11 $12.10 
Traction Power (line) $1.43 mile 15.36 $21.90 
Communications $1.06 mile 15.36 $16.22 
Fare Collection $0.25 sta. 11 $2.75 
Signs & Graphics $0.10 sta. 11 $1.10 

: ... 5.· EQUIPMENT COST $130~.53.: 

Bridge Reconstruction $0.50 LS 8 $4.00 
<6 RECONSTRUCTION COST .• :$4:00') 

Utility Relocation (segment 1 only) $3.78 
:3rrfW!ff.(lTAJ.t€4.a(litT.(£$:~4f.qqf.eM.g.fl1!iwtt&::t::::ttllttt:t;t:#:ft::@HMW¥lM@ifrMf%w;wtMWMj$.$.~q 

7 Testing & Pre-operations 2.5% x(A) $13.22 
8 Insurance 8.0% x(A) $42.29 
9 Master Agreements 2.5% x(A) $1 ~.22 

::aW::!$.U4nltr.@iTe.'Sf#IN.S'QaW411G.8.MT.$tf:W::::::g:w::wrt:::m:::li::;:NlifW\M@IW ... WMWS1N%WtMMiMIW-€gle.l 

Total Property Cost * * LS 54.06 
Acquisition Cost & Contingency 30.0% 16.218 
Railroad RJW Purchase or Lease $1.00 mile 12.56 $12.56 

10 Art for Transit 
11 Contingency/Project Reserve 
12 Professional Services 
13 Prof. Services Contingency 

1.0% 
11.0% 
34.0% 
10.0% 

x(A) 
x(A+B) 

x(A) 
x(12) 

$5.29 
$65.71 

$179.74 
$17.97 

@lIMls.:e:G.M.~ltt.d8(f~#:a.Q.$T:tHtfflllm;tftflffl(:1:t;:fjttjmI;:jj::t::::::::;::jmtj;H;W%M@;WtM\utWlMWf#MMtl~~ag 
it Costs are In millions 01 dol1ars . 
.... Property costs are net values assuming 25% cost recovery for excess property. 



EXHIBIT 48 
10/60 CORRIDOR 
COST ESTIMATE SUMMARY 
SOUTH CORRIDOR TOTAL 
(Metro Red Line StJJtion Connection to Whittier/Colima) 

DESCRIPTION 

Guideway @ grade (RR) 
Guideway @ grade (in street) 
Guideway @ grade (in RR trench) 
Aerial guideway 
Bridges 

··\l.':·GUIDEWAYCOST·,······· 

At grade stations (RR) 
At grade stations (st. median) 
Stations (elevated or in trench) 
Parking spaces 

2)(STATIONCOST·,·', ". 

'3()t'ARDS & SHOPS:'· 

4(:VEHICLE COST 

Trackwork 
Train Control (sta.) 
Train Control (line) 
Traction Power (sta.) 
Traction Power (line) 
Communications 
Fare Collection 
Signs & Graphics 

. 5 EQUIPMENT COST 

Bridge Reconstruction: 
RIW & Traffic Contingency 

\(:i }FlECONSTRUCTION TOTAL 

UNIT 
COST* 

$5.46 
$8.87 

$57.37 
$22.64 
$25.87 

$2.25 
$2.25 
$6.50 
$0.00 

'.' :.: .... ", 

$26.00 

$2.40 

$2.22 
$0.16 
$2.64 
$1.10 
$1.43 
$1.06 
$0.25 
$0.10 

50.0% 

17-Jun-93 

TOTAL 
UNIT AMOUNT COST* 

mile 3.45 $18.84 
mile 8.36 $74.15 
mile $0.00 
mile 0.21 $4.75 
mile 0.29 $7.50 

12~31{: :·}$lQ5;25)" 

each 2 $4.50 
each 7 $15.75 
each $0.00 
each 2176 $4.35 

......... , .... '··/<)$2·M~O'} 

each .. '. '1.'.:',' :.,:: '····:,$2~;0():f 

each 21 . '.'·::.,>j$50AO(j 

mile 12.31 $27.37 
sta. g $1.44 
mile 12.31 $32.50 
sta. 9 $9.90 
mile 12.31 $17.55 
mile 12.31 $13.00 
sta. 9 $2.25 
sta . 9 $0.90 

·$104;91::: 

LS 11.56 
5.78 

':·$li\34,/ 

Utility Relocation 5.0% x(l +2+3+6) $17.32 

6 Testing & Pre-operations 2.5% x(A) $8.21 
7 Insurance 8.0% x(A) $26.28 
8 Master Agreements 2.5% x(A) . $8.21 

:aTh1i§.Q.§[QT.@1T.€'$TgW$.URi.t1p.8.Mf.$fKrm:::r:mt;ttttlltift:r::MMM;::::::::tmtt:::::rl:::tt:::r:@WW@M1MM:8@vil 
Total Property Cost ** LS $205.07 
Acquisition Cost & Contingency 25.0% $51.27 
Railroad RIW Purchase or Lease $1.00 mile 3.15 $3.15 

10 Art for Transit 
11 Contingency/Project Reserve 
12 Professional Services 
13 Prof. Services Contingency 

1.0% 
11.0% 
34.0% 
10.0% 

x(A) 
x(A+B) 

x(A) 
x(12) 

$3.28 
$40.83 

$111.68 
$11.17 

:~it~~~Ga~~~!~1'!~!::lW!tM~MiM@fmt@::r:i:::::t:'::tt:;:r:w::::::::::::::t::::::f:::t:rM:::,:::::,:::::::::,}%tM:::::;:::W::::;::::::r;:M@I%lWl$?'9.p.& 

It It Property costs are net values assuming 25% cost recovery for excess property. 



Sub ballast 
Drain rock 
Filter fabric 
Grade lines & level 
OCS Pole foundations 
8'-0" Steel picket fence 
Duct bank 
Temporary traffic control 
Allowances 

sound walls 
retaining walls and fill 
street crOSSing 
turnouts and tail track 
landscaping 
At-grade pedestrian crossing 

At-arade in Street 

Demolition 
Excavation and haulaway 
Compacted base 
Slab on grade 
Crossing pads 
Street construction 
Replace sidewalks 
Grade lines & level 
OCS Pole foundations 
Concrete barrier 
Duct bank 
Allowances 

sound walls 
temporary traffic control 
landscaping 
At-grade pedestrian crossing 

Railroad Trench 

Same items as at-grade in railroad right of way, and 
Trench wall reconstruction (both sides) 

Removal of existing walls 
Excavation and haulaway 
Retaining walls (tieback w/piles) 
Railroad track relocation 

Aerial Guideway 

Foundations 
Guideway 
OCS Pole Foundations 
Duct bank 
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Allowances 
sound walls 
landscaping 
temporary traffic control 

The bridge sections are similar to aerial guideway; however, the unit costs are higher to account 

for potentially longer and higher spans. 

Station Construction 

The station costs vary from $2.25 to $6.5 million for at grade and elevated stations, respectively. 

The station located in the railroad trench along the North Une are assumed to be the same cost 

as the elevated station. 

Yards and Shoos 

The cost of yards and shops for this study is $2S million per facility. This is less than the Blue 

Une's Del Arno facility ($30.4 million) because the Del Arno facility includes a heavy repair and 

paint shop which is not required in other LRT maintenance facilities in the Los Angeles County 

system. 

Vehicle Costs 

It is assumed that the vehicles will be a part of the LA Car procurement package, which is 

currently being developed by RCC. Based on discussions with RCC we assumed a unit cost of 

$2.4 million per vehicle. 

Utilitv Relocation 

A contingency factor was applied to sections of aerial guideway and guideway In street to 

account for potential utility conflicts which may arise from foundation construction and/or street 

reconstruction. 
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Right ofWav 

The right-of-way (RIW) costs are based on the unit costs used in the Eastside Corridor 

Alternatives Analysis for the extension of the Metro Red Une. These unit property costs were 

based on past sales, current properties for sale and surveys of local commercial and residential 

real estate brokers in the Eastside Corridor area. The Eastside Corridor consists of portions of 

East Los Angeles between Union Station on the west, Atlantic Boulevard on the east, Brooklyn 

Avenue on the North and Whittier Boulevard on the South. It is assumed for the purposes of this 

preliminary estimate that the average property values in this area are similar, in general, to the 

property values throughout the rest of the Route 10/60 Corridor • 

. A contingency factor of 25% was applied to the estimated property costs for. each corridor 

alternative to account for acquisition costs, local variations in property values and the preliminary 

nature of this estimate. 

For in-street operation, where additional R/W would be required for street widening, the RJW 

costs were estimated according to the depth of. impact into street-front properties. To limit 

impacts the widening was assumed to take place on one side of the street only. Impacts of less 

than ten feet were assumed to only require store-front reconstruction and not purchase of the 

entire lot. Purchase of the entire street-front lot was assumed for impacts of ten feet or greater. 

In the latter case a cost recovery factor of 25% was assumed for property which had joint 

development or resale potential. 

In segments where the light rail transit is aligned in the railroad right of wayan additional cost 

of $1 million per mile was included to account for purchase or lease agreements for use of the 

right of way. 

Professional Services and Contingencies 

A factor of 34% was applied to all construction and equipment costs to estimate the cost of 

professional services throughout the design and construction of the corridor. The 34% factor 

was used according to the direction of RCC based on their experiences with development of the 

Blue Une. 
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A contingency allowance of 11 % was applied to all construction and equipment costs and 1 0% 

was applied to the professional services according to RCC policy. 

Quantities 

Based on the engineering analysis at 1- = 200' scale, lengths of guideway segments were 

obtained according to type of construction (i.e., in street, in railroad right of way, aerial, etc.) and 

applied in the cost calculation. Most of the cost items including guideway, track and equipment 

are calculated on a per mile basis. For instance, segment N-2A has more length of guideway 

in aerial section than in trench section and the quantities reflect those proportions. 

The costs associated with the construction of stations were calculated on a per. station basis 

according to the station locations developed as part of this study. Parking quantities were based 

on preliminary site plans developed as part of this study. Vehicle quantities wer~ based on the 

preliminary operating plans prepared as part of this study. 

4.6.2 Operation and Maintenance Costs 

The operations and maintenance costs for the North and South Une Alternatives were derived 

from the patronage forecast summaries and are based on the following operating parameters: 

• The 10/60 line will operate on 6 minute headways during the peak hour. 

• The line will operate seven days a week, initially for 20 hours per day on week days and 
16 hours per day on weekends. 

• The LRT operating cost in 1993 is $413 per car hour. This rate is based on the actual 
operating costs for the Metro Blue Une as calculated by the MTA. Thus, these cost 
estimates are based on actual local operating experience. 

Exhibit 49 summarizes the operating costs for the North and South Une Alternatives. The costs 

shown are based on the running times and train parameters discussed above. 

On the North Une Alternative 1, the annual operating and maintenance cost is estimated to be 

apprOximately $26,731,838. The cost per car" mile on this alignment is about $13. These figures 
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EXHIBIT 49 
OPERATING AND MAINTENANCE COSTS 

North Alternative - 1 

Daily Car Daily Annual Revenue Operating & Maintenance 
Service Type Hours Cost Car Hours Annual Costs 

Weekday 212 $87,556 53,848 $22,239,224 
SatlSunIHolidays 98 $40,474 10,878 $4,492,614 

64,726 $26,731,838 

Notes: 
Cost per Train Hour = $413 (Blue Line Actual) 
Cost per Car Mile. $12,78 
Cost per Passenger. $2.55 
Peak Vehicles - 20, Fleet Size - 24 
Annual Passengers .10,485,000 
Weekdays - 254; Weekends - 111 

North Alternative - 2 

Daily Car Daily Annual Revenue ~erating & Maintenance 
Service Type Hours Cost Car Hours Annual Costs 

Weekday 171 $70,623 43,434 $17,938,242 
SatlSunIHolidays 80 $33,040 8.880 $3.667.440 

52,314 $21,605,682 

Notes: 
Cost per Train Hour - $413 (Blue Line Actual) 
Cost per Car Mile = $10,33 
Cost per Passenger ... $2.29 
Peak Vehicles .. 16, Fleet Size· 20 
Annual Passengers .. 9,435,000 
Weekdays = 254; Weekends ... 111 

South Alternative 

Daily Car Daily Annual Revenue Operating & Maintenance 
Service Type Hours Cost Car Hours Annual Costs 

Weekday Peak 173 $71,449 43,942 $18,148,046 • SatlSunIHolidays 82 $33,866 9.102 $3.759.126 
53,044 $21,907,172 

Notes: 
Cost per Train Hour .. $413 (Blue Line Actual) 
Cost per Car Mile .. $10.47 
Cost per Passenger ... $5.18 
Peak Vehicles - 18, Fleet Size = 22 
Annual Passengers .. 4,230,000 
Weekdays - 254; Weekends. 111 

Source: Parsons Brinckerhoff, July 1993 



are based on an annual patronage of about 10,485,000 passengers and annual revenue car 

hours of about 65,000. On the North Une A1temative 2, the annual operating and maintenance 

cost is estimated to be approximately $21,605,682. The cost per car mile on this alignment is 

approximately $10. These figures are based on an annual patronage of about 9,435,000 

passengers and annual revenue car hours of about 52,300. On the South Une, the annual 

operating and maintenance cost is estimated to be approximately $21,907,172. The cost per car 

mile on this alignment Is about $10. These figures are based on an annual patronage of about 

4,230,000 passengers and annual revenue car hours of about 53,000. 

4.7 ENVIRONMENTAL ASSESSMENT 

A detailed comparison of route segments in terms of their potential environmental impacts was 
conducted as a part of Task 2 of this Corridor study. This section of Chapter 4 presents the 

results of a comparison of route segments in terms of their potential environmental impacts. For 

ease of reference, all corridor segments evaluated during both Task and Task 3 are summarized 

here. Exhibits 5OA-50D present the summary of the environmental assessment. The paragraphs 

below describe the summary table entries in terms of comparative Impacts in the following 

categories: 

• Sensitive Land Use Impacts 
• Resource Impacts 
• Air Quality 
• Safety and Security 
• Displacement 
• Circulation 
• Construction 

4.7.1 Sensitive Land Use Impacts 

Impacts to sensitive land use, natural and landscape resources, air quality, and safety and 

security were assessed to provide guidance to decision-makers regarding relative differences 

between project altematives. The various route segments were designated as having high, 

moderate, low, or no impact, depending on the number of resources and receptors to be 
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ROUTE 
SEGMENT DESCRIPTION LENGTH 

(MILE) 

N1 Main St. Aerial 2.40 

N2-A Mission Rd.1 6.41 
Huntington Dr.1 
PalmAv. 

N2-B SPRR 4.11 

N3 SPAR Trench 7.00 

N4 SPAR from Metrollnk 1.72 
to 1-806 

EXHIBIT50A 
ENVIRONMENTAL ASSESSMENT SUMMARY 

NORTH ALIGNMENT 

SENSITIVE LAND USE IMPACTS RESOURCE IMPACTS 
(NOISE. VIBRATION. VISUAL) 

RESIDENTIAL 

AT GRADE OTHER 
ELEVATED ADd. TO SENSITIVE NATURAL HISTORIC & 
SECTIONS RESIDENTIAL LAND USE RESOURCES CULTURAL OPEN SPACE 

(I MILE) ('MILE) (H.M.L & DESCRIPTION) (H.M.LJ (H.M.LJ (H.M.LJ 

0.04 NONE LOW LOW NONE 
Croe .. s 

concrete-lined 
LA River 

0.22 0.84 LOW LOW LOW LOW 
Borders Lincoln Park; Borders Tree lined 

2 elementary echools & Uncoln Park IItreetsln 
residential areas In CI088 vicinity eomeareas 

0.41 LOW LOW LOW NONE 
Borders Uncaln Park; Borders 

residential areas & Uncoln Park 
1 church In cia .. vicinity 

0.17 1.88 MEDIUM NONE LOW LOW 
2 elementary echools. 1 HS. Borders 

San Gabriel Miseion. 1 hospital. Ahmaneor 
& reeidentlal areas In cia .. vicinity GoIfCour .. 

0.49 0.17 LOW LOW LOW NONE 
1 elementary echool Croeees 

& 1 HS In cia .. vicinity concrete-lined 
San Gabriel River 

, 

AIR SAFETY & 
QUALITY SECURITY 
(H.M.LJ (H.M.LJ 

NONE NONE 

LOW LOW 
1 elementary Borders Uncoln Park. 

echool 2 elementary echools 
& residential areas 

NONE LOW 
Borders Uncoln Park. 

& reeidentlal area8 

HIGH MEDIUM 
I 

2 elementary echools. 3 elementary echools. 
1 HS. San Gabriel 1 HS& 

Mission & 1 Sanitarium reeidential area. 

LOW LOW 
I 

1 elementary 1 elementary 

I 

echool& 1 HS echool& 1 HS 



ROUTE 
SEGMENT DESCRIPTION LENGTH LAND 

(MILE) USE 

N1 Main St. Aerial 2.40 COM. 
RES. 
IND. 

N2-A MI .. lonRd.l 5.48 COM. 
Huntington Dr.1 RES. 
PalmAv. IND. 

N2-B SPRR 4.11 COM. 
RES. 
IND. 

N3 SPRRTrench 7.00 COM. 
RES. 

IND. 

N4 SPRR from Metro/Ink 1.72 COM. 
to 1-80& RES. 

IND. 

EXHIBIT50B 
ENVIRONMENTAL ASSESSMENT SUMMARY 

NORTH ALIGNMENT 

DISPLACEMENT IMPACTS CIRCULATION IMPACTS 

R-O-W PARK & RIDE 

ACQUISITION ACQUISITION 
NO. OF 

CURB PARKING PARK MINORST AT-GRADE STATION 

<10FT >10FT 'PARK LAND SIZE L068IMPACTS RIDE LTTURN MAJOR IMPACTS 
(I MILE) ('MILE) & RIDE USE ('AC.) (H,M,L) ADDED PROH. INT. (H,M,L) 

0.80 NONE NONE 0 0 0 LOW 

0.25 1 IND. 1.83 HIGH: 2.54 220 8 13 MEDIUMI 
0.34 COM. . MEDIUM: 1.87 HIGH 

0.18 0.30 PUBLIC LOW: 8.47 
VACANT 

2 IND. 2.88 NONE 330 0 3 MEDIUM 
COM. 

0.07 PUBLIC 
VACANT 

4 IND. 1.83 NONE 880 0 18 LOWI 
COM. 0.82 MEDIUM 

0.08 0.15 PUBLIC 2.02 
VACANT 2.73 

1 IND. NONE 850 0 2 MEDIUM 
COM. 

0.08 0.88 PUBLIC 
VACANT 5.22 

CONSTRUCTION 
IMPACTS 
(H,M.L) 

HIGH 

MEDIUM 

LOW 

HIGH(TRENCH) I 

LOW 

LOW 



ROUTE 
SEGMENT DESCRIPTION LENGTH 

(MILE) 

S1 Third/Fourth St. 4.89 

S2-A BeverlyBI. 8.13 

S2-B AUantlclWhlttler BI. 8.58 

S3 Whittier BI. 2.01 

S4-A Whittier BI. 3.32 

S4-B Lambert Rd. 2.88 

------- L ... -------

EXHIBIT50C 
ENVIRONMENTAL ASSESSMENT SUMMARY 

SOUTH ALIGNMENT 

SENSITIVE LAND USE IMPACTS RESOURCE IMPACTS 
(NOISE, VIBRATION, VISUAL) 

RESIDENTIAL 

AT GRADE OTHER 
ELEVATED ADJ. TO SENSITIVE NATURAL HISTORIC & 
SECTIONS RESIDENTIAL LAND USE RESOURCES CULTURAL OPEN SPACE 

('MILE) ('MILE) (H,M,L & DESCRIPTION) (H,M,L) (H,M,L) (H,M,L) 

1.81 HIGH MEDIUM HIGH LOW 
6 elementary echools, 2 JHS, 2 HS, Borders 1 river: 2 cemeteries 
2 Reo. Centers, 2 parks, 1 home for 2 parks In In close vicinity 
aged, & 1 church In CI088 vicinity close vicinity 

1.18 HIGH MEDIUM LOW LOW 
1 elementary echool, 2 JHS, 3 . Borders 2 river: Grounds of 

parks, 1 hospital, 3 churches, & 1 2 parks In mortuary In 
mortuary In clo .. vicinity cloee vicinity cloee vicinity 

0.08 HIGH MEDIUM MEDIUM NONE 
2 elementary echools, 1 JHS, Borders 2 river: 

1 HS, & 3 parks 2 parks In 
In clo .. viCinity close vicinity 

0.47 HIGH LOW LOW NONE 
1 elementary echool, 1 HS, Borders 2 parks 

2 parks, & 1 hospital 
in clo .. viCinity 

0.38 HIGH NONE LOW LOW 
1 elementary echool, 1 hospital, Grounds of 

1 mortuary, and reBidential mortuary in 
areas in cloee vicinity cloee vicinity 

0.17 2.20 MEDIUM NONE LOW NONE 
2 elementary achoola • 

realdentlal areas 
In CI088 viCinity 

..-

AIR SAFETY & 
QUAUTY SECURITY 
(H,M,L) (H,M,L) 

HIGH HIGH 
2 elementary 6 elementary 

echools, 1 JHS echools, 2JHS, 2 HS 
&2HS & 1 Reo.Ctr. 

NONE HIGH 
2JHS 

LOW HIGH 
1 elementary 2 elementary 
echool&2HS echools, 1 JHS, 3HS 

&2 parks 

LOW MEDIUM 
1 elementary 1 elementary 

echool echool, 1 HS, 1 
park & 1 hospital 

LOW MEDIUM 
1 hospital 1 elementary 

echool, 1 hospital 
& reaidential areaa 

NONE LOW 
1 elementary 

echool& 
residential areas 



ROUTE 
SEGMENT DESCRIPTION LENGTH LAND 

(MILE) USE 

Sl third/Fourth St. 4.88 COM. 
RES. 
IND. 

S2-A BeverlyBI. 8.13 COM. 
RES. 
IND. 

S2-B AtlantlcIWhlttler BI. 8.68 COM. 
RES. 
IND. 

S3 WhlttierBI. 2.01 COM. 
RES. 
IND. 

S4-A WhlttlerBI. 3.32 COM. 
RES. 
IND. 

S4-B LembertAd. 2.88 COM. 

RES. 
IND. 

-----------

EXHIBIT 500 
ENVIRONMENTAL ASSESSMENT SUMMARY 

SOUTH ALIGNMENT 

DISPLACEMENT IMPACTS CIRCULATION IMPACTS 

R-O-W PARK & RIDE 

ACQUISITION ACQUISITION 
NO. OF 

CURB PARKING PARK MIHORST AT-GRADE STATION 
<10FT >10FT 'PARK LAND SIZE LOSS IMPACTS RIDE LTTURN MAJOR IMPACTS 
('MILE) ('MILE) & RIDE USE (lAC.) (H.M.L) ADDED PROH. INT. (H.M.L) 

0.46 1.82 NONE HIGH: 3.08 0 32 14 MEDIUMI 
1.34 MEDIUM: 2.31 HIGH 
0.63 LOW: 4.81 

0.06 1.84 2 IND. HIGH: 2.67 328 30 12 MEDIUM/ 
0.02 0.37 COM. 0.73 MEDIUM: 1.64 HIGH 

0.10 PUBLIC 1.41 LOW: 8.16 
VACANT 0.46 

0.72 3.63 1 IND. HIGH: 6.35 116 38 18 HIGH 
COM. 0.62 MEDIUM: 1.81 

PUBLIC LOW: 8.22 
VACANT 0.40 

0.12 0.83 2 IND. HIGH: 0 1630 8 7 MEDIUM 
COM. MEDIUM: o.n 

0.08 PUBLIC 2.31 LOW: 3.26 
VACANT 10.06 

1.78 2 IND. HIGH: 0 440 8 8 MEDIUM/ 
COM. 1.82 MEDIUM: 1.70 HIGH 

PUBLIC LOW: 4.83 
VACANT 1.80 

0.03 o.n 2 IND. NONE 320 0 8 LOW 

0.16 0.32 COM. 1.23 
PUBLIC 
VACANT 1.37 

I 
I 

I 

CONSTRUCTION 
IMPACTS 
(H.M.L) 

HIGH 

MEDIUM 

MEDIUM 

MEDIUM 

MEDIUM 

LOW 

---



potentially impacted. Low impact segments had one or two affected sites. Moderate impact 

segments had three to four affected sites. High impact segments had five or more affected sites. 

Residential properties occurring along a segment were counted as a single receptor/resource. 

Similarly, streets lined with trees were considered a single receptor/resource. 

United States Geological Survey (USGS) topographic maps and Thomas Bros. Guide road maps 

were reviewed and preliminary resources and receptors were identified. A field survey was 

conducted to verify these locations and to identify any locations not shown on the maps. 

Schools, parks, churches, hospitals, sanitariums, recreation centers, elderly homes, cemeteries, 

mortuaries, residential areas, historic sites, and other areas requiring peace and quiet, a safe 

environment, and/or good air quality were the types of land uses investigated for this analysis. 

Residential 

The light rail system will have potential Impact to residential land uses in terms of nOise, vibration, 

or visual impact. The amount of impact will vary depending on the proximity of adjacent 

residential uses and whether the light rail system is at-grade or in an elevated structure. 

The northerly segments Include a total of 3.2 miles of at-grade residential adjacency and .9 miles 

of elevated light rail residential adjacency. Segment N-4lncludes .17 miles of adjacent light rail 

impacts and .5 miles of impacts from elevated rail. Segment N-3 includes 1.7 miles and .2 miles 

of impacts from adjacent and elevated light rail, respectively. Segment N-2A includes .9 miles 

of adjacent impacts. All other northerly segments include less than .5 miles of potential impact. 

The southerly segments include a total of 6.2 mifes of at-grade residential adjacency and .2 miles 

of elevated light rail sections. Three segments of the southerly route include at-grade. impacts 

of over one mile. These are Segments S-4B (2.2 miles), 8-1 (1.9 miles) and S-2A (1.2 miles). All 

other southerly segments include .5 miles or less of at-grade impacts. 

Other Sensitive Land Uses 

Sensitive land uses that abut the light rail track and stations were considered for the likelihood 

of being impacted by noise, vibration and visual intrusion. Stations proposed with park-and-ride 
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lots were assumed to generate higher levels of noise and vibration. Sites in close proximity, but 

not abutting the light rail track or stations, were also considered if the site was considered to be 

especially sensitive, e.g., schools and hospitals. 

Exhibits SOA and SOC rank the segments according to how many sensitive land uses might be 

affected by LRT operation. 

4.7.2 Resource Impacts 

Natural Resource and Landscape/Open Space 

Resource impacts were dMded into two sub-categories: natural resources and landscape/open 

space. Resource impacts were identified as either bordering the track or bei.ng in the near 

vicinity. Natural resources consisted of river beds and designated recreation areas such as 

public parks. It was also noted if the river bed was In a natural state or lined with concrete. 

Landscape/open space resources identified were those features that did not fall into the natural 

resources category but were visually appeallng-urban greenbelts such as tree lined streets, 

cemeteries, and golf courses. 

Historic and Cultural 

The potential impact of the light rail system to historic and cultural resources was determined by 

the potential right-of-way impact on existing or assumed historic and cultural resources. These 

impacts are shown in Exhibit 51. Also, the segments were evaluated as to how the light rail 

system might negatively conflict with the redevelopment or revitalization plans of local 

jurisdictions. The negative impact on resources and local plans was rated as high, medium or 

low depending on the number of resources impacted. 

All of the northerly segments were rated as having low impact because of the absence of historic 

and cultural resources adjacent to the route segments and because the light rail system did not 

conflict with local redevelopment or revitalization plans •. It should be noted, however, that a 

159 



EXHIBIT 51 
HISTORIC & CULTURAL IMPACTS SUMMARY 

ROUTE HISTORIC & CULTURAL IMPACTS 
SEGMENT DESCRIPTION (HIGH. MEDIUM. LOW) 

N1 Main St. Aerial LOW 

N2-A Mission Rd./Huntlngton Dr./ LOW 
PalmAv. • ROW Impact on Lincoln Park/Plaza de La Raza. 

N2-B SPRR LOW 

N3 SPRRTrench LOW 

N4 SPRR from Metrollnk to 1-605 LOW 

Sl Third/Fourth St. HIGH 
• ROW Impact on historic residences. commercial buildings and church. 
• ROW Impact on two cemeteries. 
• ROW Impact on three parks. 
• Conflict with local plans to revitalize street and structures. 

S2-A Beverly BI. LOW 
• ROW Impact to Plo Plco State Historic Park. 

S2-B AtlantlclWhlttler BI. MEDIUM 
• Conflict with local plans to revitalize streetscape (L.A. County). 
• Conflict with local plans to revitalize commerc.lal structures and streetscape (Montebello). 
• ROW Impact to Plo Plco State Historic Park. 

S3 Whittier BI. LOW 
• ROW Impact on historic Ficus Tree. 

54-A Whittier BI. LOW 

54-B· Lambert Rd. LOW 
• ROW Impact to one church. 



portion of Segments N-2A and N-2B could require additional right-of-way at the Uncoln 

Park/Plaza De La Raza Center in Uncoln Heights. 

The southerly route segments contained a mixture of low, medium and high ratings. Segments 

S-2A, 5-3, S-4A and S-4B were rated as low. Right-of-way acquisition along these segments 

would Impact a State Historic Park (S-2A), a historic ficus tree (5-3) and one church (S-4B). 

Segment 5-2B was rated as having medium impact. The right-of-way acquisition would conflict 

with plans by Los Angeles County to improve the street scape and with plans by the City of 

Montebello to revitalize the commercial structure along Whittier Boulevard. This segment would 

also impact Pio Pico State Historic Park due to additional right-of-way acquisition. 

Segment 5-1 was rated as having a high impact. A total of 3.7 miles right-of-way acquisition, 

which is over ten feet in depth, would negatively impact potentially historic r~sidences and 

commercial structures in the Boyle Heights community. It would also impact three older parks, 

two older cemeteries, two elementary schools and a historic church. The potential impact would 

also negatively affect local plans to revitalize existing commercial and residential structures. 

4.7.3 Air Quality Impacts 

Air quality was evaluated by noting sensitive receptors close to light rail station locations. 

Hospitals, schools, a sanitarium, and the San Gabriel Mission were listed as sites that could be 

affected by poor air quality. The San Gabriel Mission was Included in this category due to the 

dete,riOrating effects of vehicular emissions on older structures, and because the Mission has a 

variety of acUvitles on-site, Including a private education program. 

4.7.4 Safety and Security Impacts 

Safety and security issues were considered for sites near the light rail track. Resource and 

receptor sites that children may frequent were especially noted. These included schools, parks, 

hospitals, and residential areas. 
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4.7.5 Displacement Impacts 

Right-Of-Way ACQuisition 

The route alternatives within the Route 10/60 Corridor will have varying degrees of impact on 

existing streets and adjacent land uses depending on the need for additional right-of-way 

acquisition. Some of the factors that necessitate the need for additional right-of-way Include the 

following: 

• Existing street right-of-way is less than 90 feet. 

• Existing street right-of-way is less than 104 feet and there is a need to accommodate left­
turn lanes where light rail stations are proposed. 

• Additional right-of-way to accommodate appropriate turning radius for light rail system. 

• Inability to use existing street or bridge crOSSings and a separate structure is required for 
the light rail system. 

Segments of the northerly route requiring the greatest amount of right-of-way acquisition greater 

than ten feet include N-1 (.8 miles) and N-4 (.7 miles). Right-of-way acquisition on Segment N-2A 

would impact residential, commercial and industrial properties. Segment N-1 would impact only 

commercial properties and Segment N-4 would impact only industrial properties. 

In contrast, all segments of the southerly routes have greater impacts caused by the need to 

acquire sections greater than ten feet in depth. The most significant impact is Segment 8-1 

requiring 3.7 miles of acquisition and impacting residential, commercial and Industrial properties 

including several school and park facilities. Segment S-28 requires impacting 3.5" miles of 

commercial properties. Segment S-2A would impact 2.4 miles of residential, commercial and 

some industrial properties. Segments S-4A and 8-3 would impact 1.8 miles and 1.0 miles of both 

commercial and residential properties. 

Park-And-Ride ACQuisition 

Park-and-ride locations were selected to compliment proposed station locations and for 

convenient access to major bus transfer points and for potential ridership. 
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A total of eight park-and-ride facilities are proposed along the northerly route and nine facilities 

along the southerly route. The park-and-ride facilities vary in size and accommodate from 100 

parking spaces to 1,500 spaces with the average at about 200 parking spaces. 

All of the park-and-ride facilities require land acquisition in order to develop the park-and-ride 

facilities. In order to minimize the impact to existing land uses, many of the proposed locations 

include existing vacant land, vacant structures, or public~wned properties. None of the park­

and-ride facilities require the acquisition of residential properties. 

Park-and-ride facilities along the northerly segment would require 6.3 acres of industrial, .8 acres 

of commercial, 2 acres of public and 7.9 acres of vacant properties. 

Park-and-ride facilities along the southerly segment would require 4.3 acres of commercial, 3.7 

acres of public and 14 acres of vacant properties. 

4.7.8 Circulation Impacts 

Curb Parking Loss 

The number of miles of high, medium, and low curb parking loss impacts were measured along 

each segment. High impact curb parking loss represents lost curb parking in business districts 

or residential areas that is highly utilized and difficult to replace. Medium curb parking loss 

Impacts are categorized as a loss of curb parking spaces that are well utilized but sufficient off­

street parking adjacent to the curbs already exist to accommodate the vehicles that now park 

along the curb. Low curb parking loss impacts occur along those street sections that !':lave very 

light curb parking usage. 

Exhibit 508 shows that only Segment N-2A has any significant curb parking loss impacts. The 

primary area of this loss is along Mission Road adjacent to Uncoln Park and along Palm Avenue 

in the City of Alhambra. 
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Exhibit SO shows that Segments 5-1, S-2A and S-20 all have significant amounts of high and 

medium curb parking loss impacts. These occur primarily in the business districts along 3rd/4th, 

Beverly and Whittier Boulevards. 

Park-and-Ride Additions 

Exhibits SOB and SOD show the amount of park-and-ride spaces that could be added to the 

various segments adjacent to proposed stations. In both the north and the south segments, no 

park-and-ride lots are added in the segments closest to downtown Los Angeles. 

Minor Street Left-Tum Prohibitions 

In-street light rail operations will likely result in minor side streets and median openings being 

closed in order to limit the number of at-grade rail crossings. This will result in a n~mber of minor 

streets being changed to right-tum in and out only whereas in all likelihood they now have full 

access at the arterials. In addition, virtually all driveways in the corridors will be limited to right­

tum in and out. 

Exhibits SOB and SOD show the number of minor streets where left-tum and through movement 

access will be prohibited. Because of the predominance of rail corridor operation in the north 

segments, very few minor streets that have not already been closed will be affected by the 

development of a light rail transit line. Again, only minor intersections along Mission Road and 

Palm Avenue will likely be affected. 

In the south segments however, 3rd/4th Street, Beverly Boulevard and Whittier Boulevard will all 

face significant revisions to existing side street and driveway access. Because of the large 

number of business districts located in these segments, commercial driveway access will also 

be dramatically changed from full accessibility to right-turns in and out only. 

At-Grade Malor Intersections 

The number of at-grade major intersections that must be crossed by the LRT line indicates a 

potential for interference with LRT efficiency and a potential for safety problems. Two segments 
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of the north alignment (Segment N-2A and N-3) have an average of one at-grade crossing per 

one-half mile of distance. 

Exhibit 500 shows that virtually all of the south segments, with the exception of S-2A, average 

three major intersection crossings per mile. This higher number of at-grade major Intersection 

crossings will likely affect the potential operating speed along the south segments. 

Station Impacts 

The impacts of automobile, bus and pedestrian traffic around the various station areas have been 

rated as high, medium or low. A high impact ranking means that the combined activity around 

the station could potentially have a significant impact on the operation of ~e street and 

intersections in the vicinity of the station. 

Circulation impacts on the northem route segments have been ranked as low or medium except 

those on Segment N-2A. All three stations along this segment have the potential to impact the 

operation of adjacent streets and intersections. . 

In the south sections, only Segment 8-48 has been rated as having low circulation impacts. 

Other segments, primarily due to the at-grade, in-street station locations, have the potential to 

impact at least the major intersections adjacent to the stations. 

4.7.7 Construction Impacts 

Construction of a light rail transit line is expected to result in varying degrees of adverse 

environmental impacts. The criteria used to determine construction impacts were the predicted 

level of traffic disruption, reduced access, visual intrusion and business disruption. The 

construction impacts for the two routes are shown in Exhibit 52. 

The potential construction Impacts were qualitatively estimated based on the following factors: 

• Type of light rail cross-section (aerial, at-grade): 
• location of alignment On-street ROW, in-railroad ROW): 
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ROUTE 
SEGMENT DESCRIPTION 

N1 Main St. Aerial 

N2-A Mission Ad./Huntington Dr./Soto SI. 
Palm Av./Maln St. 
Palm Av.IMlsslon Rd./SPRR Trench 

N2-B SPRR 

N3 SPRRTrench 
N4 

S2-A BeverlyBI. 

S3 Whittier BI. 

54-B Lambert Ad. 

EXHIBIT 52 
CONSTRUCTION IMPACTS ASSESSMENT 

CONSTRUCTION TYPE OF 
IMPACTS CONSTRUCTION 

HIGH Aerial 

HIGH Aerial 
HIGH Aerial 
HIGH StreetlTrench 

LOW Railroad 

HIGH (Trench) Railroad 
LOW 

MEDIUM Street 

MEDIUM Street 

LOW Railroad 

-----

MAJOR 
CONSTRAINTS 

LA River crossing 
Aerial section on Main St. 

Complicated grade-separated Intersection. 
Aerial construction through business district. 
Transition from aerial to at-grade to trench. 

Railroad grade separations (2) 

Railroad trench reconstruction 
Railroad relocation 
Grade separations (8) 
Reconstruct crossings (10) 

Grade separations (2) 
Reconstruct crossings (3) 

Grade separations (2) 

Grade separations (3) 



• Type and intensity of adjacent land uses; 
• Number and length of bridges required; 
• Number of at-grade street crossings; and 
• Number of existing facilities requiring reconstruction. 

Based on these factors, the alternative segments were ranked from low to high construction 

impact on a relative scale. The predominant type of light rail cross-section and the major 

construction constraints are listed for each segment 

In general, construction of a light rail guideway in the street (aerial or at-grade) would result in 

a relatively high level of disruption due to the close proximity of potentially sensitive high Intensity 

land use and interruption of traffic flows. Construction along existing railroad facilities would have 

relatively less impact due to less sensitive land uses and more space for construC?Hon activities. 

Reconstruction of existing facilities (e.g., freeway overpasses and trenched railroad lines) to 

accommodate light rail transit and construction of bridges over existing facil~es (e.g., flood 

control channels, freeways) significantly increase the level of construction related disturbance, 

and would generally constitute a higher ranking of potential construction Impacts. 

Along the northern alignment, construction impacts have been rated as high in Segment N-1 , N-

2A and Segment N-3. Impacts in the N-1 segment have been rated high ~ecause of the difficulty 

of constructing the aerial portion of LRT tracks along Main Street. Segment N-2A is also 

considered to have high construction impacts due to the aerial construction through the business 

district and the transition from aerial to at-grade to trench operations. Construction impacts on 

Segment N-3 have been rated as high because a significant amount of work needs to be done 

to reconfigure the existing railroad trench. Not only will both walls have to be reconstructed but 

all of. the arterial street overpasses over the existing trench will need to be completely 

reconstructed. 

Along the south alignment, Segment 8-1 has been rated as having high construction Impacts 

because of the freeway crossings and because of the two large swales that will require elevated 

LRT guideways to be built in order to reduce the operating grades along this route segment. 
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4.7.8 Environmental Assessment Conclusion 

The environmental Impact assessment summarized in Exhibit 50 did not indicate any impacts that 

could not be reasonably mitigated except along Segment 8-1, which was deleted from detailed 

study after Task 2 of the study. The high construction impacts coupled with the impacts on 

residential and other sensitive land uses and the historic and cultural impacts make this route 

segment a very difficult one to mitigate from a variety of environmental impacts standpoints. 

Other impact areas to be considered include the loss of circulation and side street accessibility 

In Segments 8-1, S-2A and S-28. Curb parking loss impacts in these three segments will also 

have to be addressed in the design of any light rail transit in these segments. 
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v. COMPARATIVE EVALUATION 

A comparison of the key evaluation factors Is presented in Exhibit 53 and a brief summary of the 

major evaluation points follows. 

5.1 DAILY PATRONAGE 

The North Unes are projected to serve 31-35,000 passengers per day, assuming a transfer of 

patrons from parallel express bus service. The South Une, even with similar capture of express 

bus patronage, would attract 14,000 daily passengers. 

The analysis clearly shows that either of the North Une alignments would attract more patronage 

than the South Une. Further, the analysis Indicates that, within the level of accuracy of the 

patronage modelling process used In this study, the two North Unes would attract very similar 

patronage levels. 

Patronage levels on the South Une could change dramatically from the projections stated in this 

report if the Metro Red Une Eastern Extension generates greater patronage demand than is now 

projected, or if the Orange County rail system intersects with the South Une at its eastem 

terminus. Thus, the patronage potential of the South Une should be reviewed after the Metro 

Red Une is in operation and/or after Orange County finalizes its rail corridor plan. 

5.2 TRAFFIC, PARKING, AND STATION IMPACTS 

The South Une would have fewer total stations and fewer stations with park-and-rlde lots, but 

because of the availability of one large land parcel, the South Une actually has the potential to 

develop more park-and-ride spaces than could be developed along either of the North Une 

alignments. 
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EXHIBIT 53 
COMPARATIVE EVALUATION OF ROUTE 10160 ALIGNMENTS 

One-Way Dally Station Types (' of Stations) Park-and-Rlde Traffic Impact. 

Travel Potential 'Impacted Medium or High On-Street 

DIBtance Time Patronage At-Grade At-Grade Aerlall , Stationa Intereectlona 'At-Grade Parking Impacta 

Alignment (mllea) (minute.) (' of rldera) On-Street Off-Street Trench Total Served 'Spacea After Mitigation Cr08a1nga 'mile. 1M! of Corridor 

North Line 18.74 30 36,000 0 8 8 12 8111 1,750 111 5 25 4.5 14 

(MlaaloniHuntingtonlMaln/Paim 

North Line 15.38 23 31,500 0 8 8 12 7111 1,880111 5 8 0 0 

(SPTC RR Right-of-Way) 

South Line 12.30 24 14,000 7 2 0 8 8 2,018 1 48 4.8 20 

~ 
111 Doe. not include park-and-rlde apacea at Union Station. EI Monte Metrolink Station. or downtown San Gabriel (Ramona Blvd) Station. 



EXHIBIT 53 (Continued) 
COMPARATIVE EVALUATION OF ROUTE 10160 ALIGNMENTS 

Land Uee Impacts Cost ($ mil) Coat Effectlvene .. 

'Sensitive Significant Right-of-Way Annual Construction Operating & 

Residential Adjacency Land Uee Impacts 12) Oparatlon Coat per Maintenance Coat Total Cost per 

Alignment 'miles 11ft of Corridor Receptors 'miles 11ft of Corridor Conatructlon and Maintenance Mile ($ mil) par Car Mile ($) Paseenger ($) 

North Line 2.83 18 10 2.60 18 1.011 28.7 80.4 12.78 2.55 
(Mlsslon/HuntlngtonlMaln/Palm) 

North Une 2.30 18 8 1.81 11 862 21.8 82.0 10.33 2.28 
(SPTC RR Right-of-Way) 

South Une 3.88 32 17 4.49 37 798 21.9 84.8 10.47 5.18 

------- ------- ----- ----- ----

~ 
12) Defined as right-of-way purchaees greater than 10 feet In frontage depth. 



The most significant difference between the alignments in this evaluation category comes in the 

area of traffic impacts. While Exhibit 53 shows that the South Une would have only one major 

intersection significantly Impacted after LRT implementation (versus 5 on the North Une). the 

South Une would result in 7 at-grade, on-street stations (versus none for the North Une) and 46 

at-grade intersections which would result in at-grade crossings or in minor street closures with 

the resuHing traffic reroutings. 

The South Une also has many more curb parking impacts than do either of the North Une 

alignments. A total of 20% of the lineal curb face along the South Une would experience curb 

parking loss in areas where it would be very difficult and costly to replace the parking. The North 

Une alignment along Mlssion/Huntlngton/Maln/Palm would experience serious parking loss 

impacts along 14% of its curb face length, while the other North Une alignment would experience 

no serious parking impacts. 

From traffic, parking, and right-of-way impact standpOints, the North Une alignment that stays 

along the SPRR rail alignment is better than the other two choices, and the South Une is the 

altemate with clearly the highest level of impacts. 

5.3 LAND USE AND RIGHT-OF-WAY IMPACTS 

The South Une would have almost one-third (32%) of its alignment adjacent to residential 

neighborhoods with the corresponding impacts on noise, vibration, visual impacts, and potential 

pedestrian safety (due to children playing near the tracks). By contrast, the North Une 

alignments have only about one-haJf of the Impact of the South Une In this category; 

The North Une alignments pass 9 or 10 sensitive land use receptors (schools, hospitals, parks, 

etc.) as compared to 17 for the South Une. 

The South Une would have significant right-of-way impacts along 37% of its length as compared 

to 11 % or 16% for the North Une alignments. A significant right-of-way impact Is defined as a 

required purchase of frontage that would be more than ten feet in depth into the existing 
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properties. Given the built-up nature of the corridors under study here, this level of right-of-way 

impact virtually always required building purchase and demolition. 

From the standpoint of land use and right-of-way impacts, either of the North Une a1tematives 

had far less impacts than did the South Une, and again the two North Une alignments were 

similar In impact. 

5.4 COST IMPUCATIONS 

The South Une, as the shortest of the three alignments has the lowest total capital cost, but the 

highest cost per mile. On the basis of cost per mile, the three alignments are within 6% of each 

other, which at this level of analysis means that they are very similar. 

Ukewise, based on operating and maintenance costs per hour of train operation, the three 

alignments have similar O&M costs. However, when the cost analyses are compared to costs 

per passenger or other such effectiveness measures, the North Une alignments show a better 

return on the dollar invested. 

5.5 PRINCIPAL CONCLUSIONS 

The comparative analysis presented in Exhibit 53 reveals that: 

1. From an engineering, system connectivity, operational, traffic impact, and patronage 
perspective, light rail transit seems to be feasible and supportable in either of the North 
Une alignments. 

2. The North Une alignment that utilized the Mission/ Huntington/Main/Palm routing should 
be explored due to Its potential to more directly serve the Alhambra business area and 
the major bus transfer point at Eastern Avenue. The North Une alignment that stays 
along the SPRR rail right-of-way also represents an acceptable alignment and it too 
should be pursued during subsequent design and environmental analyses. 

3. Ught rail transit along the South Une (Beverly/Whittier/lambert) is an unlikely proposition 
in the near-term future. This conclusion is based primarily on the relatively low patronage 
projections, traffic and parking impacts, and right-of-way impacts. 
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4. The South Une patronage analysis should be revisited if the Metro Red Une patronage 
levels are higher than now expected and/or if Orange County selects a rail corridor that 
would connect to the Lambert/Colima station. 

5.5.1 Future Design Issues 

Both North Une alignments depend on the reconstruction of the SPRR rail trench and on the 

ability to share the at-grade SPRR right-of-way in other sections of the North Une. This study has 

worked with the SPRR design conditions, has met all the design issues presented by the 

Southem Pacific Transportation Company, and has included appropriate solutions in the cost 

estimates presented in this report. Nevertheless, the MTA does not now own or control the 

SPRR right-of-way along the North Une alignments. Freight activity on Southem Pacific's 

transcontinental Alhambra-Yuma malnll~e will continue to be heavy because SPTC has few other 

options since selling off their State Street Une/Baldwln Park Branch. In the event that pursuing 

the SPTC Alhambra Branch becomes infeasible, the Valley Boulevard route alignment should be 

re-introduced for further consideration. 

The second Mure design issue that should receive further consideration involves the connectivity 

of the North Une to the remainder of the Los Angeles County system. The linkages to the other 

LRT lines and the service Into Union Station should be continually reviewed as the Countywide 

rail system becomes more defined. Union Station platform capacity Is limited and it may be more 

appropriate to join the North Une with the regional system at a different downtown station. Some 

of these options should become more clear after the Downtown Blue Une Connector Study 

selects route and station locations. 

5.8 NEXT STEPS 

The Study findings and conclusions described above will be presented to the Los Angeles 

County Metropolitan Transportation Authority Board for its consideration. The next step toward 

implementation of a light rail transit project would be the preparation of a Draft Environmental 

Impact Report (DEIR) for the desired alignment. 
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