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I. INTRODUCTION 

The Los Angeles County Metropolitan Transponation Authority (MT A) has identified the need to connect 
the existing Long Beach Blue Line with the proposed Pasadena Blue Line. The Downtown Blue Line 
Connection will improve overall mobility in the metropolitan Downtown Los Angeles area and may also 
supplement service offered by the Metro Red Line Subway in downtown which would otherwise serve 
as the sole downtown circulator between Union Station and the 7th Street Metro Center Station, thereby 
relieving a potential capacity problem on the Metro Red Line Subway. 

Previous planning and environmental studies completed for the Long Beach and Pasadena Blue Lines have 
also identified the need for a connection of the two light rail systems through downtown Los Angeles. 
In addition, these studies have proposed a number of potential alignments that are identified as possible 
connectors. However, implementation of a light rail structure through downtown Los Angeles would 
potentially result in a large number of significant impacts due to the intensity of existing land use 
configurations found throughout the area Therefore, this Preliminary Planning Study is needed to further 
study the range of alternatives for a downtown connector, identifying potential alignments through 
downtown Los Angeles. 

111.is Blue Line Connection Preliminary Planning Study is a crucial step in creating the critical link 
between the Long Beach Blue Line and the Pasadena Blue Line. Tilis study presents the need for a 
connector through downtown Los Angeles, identifies several feasible alternative routes, and begins to 
identify anticipated impacts and address the challenges associated with implementing such a system. A 
next phase of Route Refinement/EIR will be required to determine the exact configuration of the 
alignment, identify the full environmental impacts and the resulting mitigation measures associated with 
implementation. The goal of this Preliminary Planning Study is to identify a refined set of alternatives 
that can be carried forward for this further analysis and to provide a solid baseline of information 
regarding those refined alternatives to be used in the Route Refinement/Environmental Impact Repon. 
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II. THE MTA REGIONAL RAIL PLAN 

At the time of preparation of this repon, the MTA is reviewing the existing 30-Year Plan and making 
recommendations to update it. Currently, the plan consists of a 400-mile regional rail network. It is 
within this context that the Downtown Blue Line Connector is planned. However, future policy decisions 
by the MT A Board could potentially affect the extent and timing of the rail network. The following i~ 
a description of the MT A Regional Rail Plan. 

MT A has embarked on an aggressive plan to implement a 400-mile rail program in Los Angeles County 
that will be pan of a regional rail program to complement the existing bus transit system. The rail 
program includes both urban rail lines in the most dense and congested corridors and commuter rail lines 
for long-distance regional travel, as well as other high-capacity transportation improvements. The urban 
rail lines include stations approximately every mile (closer in high-density areas like Downtown) and may 
operate with either heavy rail (i.e., Metro Red Line subway) or light rail (i.e., Metro Blue Line) 
technology. Commuter rail or Metro Link service is geared toward more suburban markets, with train 
stations located approximately five miles apart. The Metro Link trains run on conventional rail tracks. 

A. The Rail Program 

Figure 11-1 illustrates the rail projects included in MTA's rail program. The figure includes several types 
of projects: 

Existing rail projects, currently in operation. These include the Blue Line from Long Beach 
to LA Metro Center (7th/Aower), the Red Line from Union Station to Westlake/McArthur Park, 
Metro Link lines from Union Station to Moorpark, Santa Clarita, San Bernardino and Riverside, 
plus Orange County Transportation Authority Commuter Rail Service into Union Station. 

Rail projects currently under construction or committed for construction. These include the 
Green Line from El Segundo to Norwalk (1-605 Freeway) along the 1-105 Freeway, Red Line 
extension to the San Fernando Valley, Mid-City Area (Pico/San Vicente) and East Los Angeles 
and the Blue Line from Union Station to Pasadena . . 
Rail projects under study. These include additional extensions of the Red Line west from 
Pico/San Vicente to Westwood and east-west across the San Fernando Valley, and Candidate 
Corridors extending light rail service from Downtown Los Angeles to Burbank, the 10/60 Corridor 
and Santa Monica, and an extension of the Blue Line from Pasadena to Azusa. Extensions to 
the Green Line are also planned north to LAX, south to Torrance and east to the Norwalk 
Transportation Center. The Crenshaw Corridor (not shown on figure) extending from the Pico/San 
Vicente Red Line station south to the Green Line is also under study. 

Cordoba Corporation October 18, 1993 2 
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B. The Downtown Connector 

The Blue Line Downtown Connector is under study hecause of the line·s regional significance. The 
connector is essential to provide light rail system connectivity. Given the forthcoming scan of construction 
on the Blue Line to Pasadena, the need for the Connector as a means to provide through-running trains 
hetween the ex.isting Blue Line, the Pasadena Blue Line and any future light rail candidates hecomes a 
critical issue for operation of the regional rail system. The Downtown Connector will serve four primary 
purposes initially: ( I) it will eliminate the need for Blue Line patrons to transfer to the Red Line to travel 
through downtown, (2) it will provide an alternate distribution system for Metro Link riders coming into 
Downtown at Union Station, (3) it will allow trains on the Pasadena Blue Line to access the Maintenance 
Yard and Shops on the ex.isling Blue Line, and (4) it will act as an effective circulation system within 
Downtown. Potential alignments for the Downtown Connector also provide opportunities for several joint 
development projects with major developments now in the planning stage. As an alignment is deterntined, 
detailed planning/design for these projects can proceed, incorporating a train station into development 
plans. 

C. Other Related Light Rail Lines 

In the longer term, the Downtown Connecto_r will serve additional light rail lines running through or 
connecting to downtown. These will include the light rail lines north to Burbank, west to USC/Exposition 
Park (and potentially along the Exposition ROW to Santa Monica), and east to 1-605 Freeway (10-60 
Conidor). The Downtown Connector will then provide the opportunity for several combinations of 
through-running trains (e.g., Long Beach to Pasadena/Azusa, Long Beach to Burbank, Santa Monica to 
Pasadena, Santa Monica to Burbank, etc.) 

D. lmplementatu,n of the Downtown Connector 

How the rail projects shown in Figure 11-1 will be implemented is currently under review by the MTA 
Board. The Pasadena Blue Line is currently estimated to be under construction through 1997. Based on 
that implementation schedule, the Red Line would then serve as the primary Downtown connector between 
Union Station and Metro Center requiring passengers to transfer at both locations (assuming a through 
north-south trip). Prior to that time, additional Metro Link lines, which are under construction with the 
use of State Rail Bonds, will be initiated (by 1996) as well as the Red Line Extensions to North 
Hollywood, East Los Angeles, and Pico/San Vicente by the year 2000, all of which have committed 
Federal funding. Ridership levels are. projected to increase on all these lines to the point that the Red 
Line trunk through Downtown will be operating above capacity and the mandatory transfers to/from the 
Re.d Line at Union Station will strain the capacity of Union Station itself. The Downtown Connector is 
critical once a substantial portion of the Blue Line light rail system is in place. Furthermore, it will be 
difficult to operate the regional rail program efficiently and without significant inconvenience to rail 
passengers who would otherwise be forced to transfer one or more times to complete a trip through 
Downtown. The implementation of a Downtown Connector would not result in the need for additional 
maintenance facilities, but rather, would use existing rail maintenance facilities for service. 

Cordoba Corporation October 18, 1993 4 
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III. PRELTh1INARY PLANNING STUDY 
APPROACH & :METHODOLOGY 

The Blue Line Connection Preliminary Planning Study is not intended to be a conventional engineering 
analysis of possible technical configurations through Downtown's existing development and landscape. 
Rather it is a preliminary review of sensible and feasible alignments which incorporate downtown Los 
Angeles· natural and cultural resources, business needs and economic trends, as well as transit engineering 
constraints and advantages. nus Preliminary Planning Study will result in a refined set of alternatives 
used to initiate the subsequent Route Refinement/Environmental Impact Repon phase. It is designed to 
provide MTA policy makers with a technical assessment of the conditions, alternatives and issues involved 
with this project. 

The Blue Line Connection project is a high visibility project which requires a wide range of disciplines 
for proper analysis. Therefore, a unique approach and methodology is necessary to ensure that any 
issues identified are addressed in a comprehensive manner. This approach includes a strong project team 
structure and an intensive public involvement program which is discussed in this section and reflected 
throughout this document. 

A. Study Process 

Building a light rail system to connect the existing Long Beach Blue Line with the proposed 
Pasadena Blue Line is a complex and engaging task that requires a thorough examination of all 
the issues and complexities associated with it. The first step toward implementing such a system 
is completion of a Preliminary Planning Study. 

This Preliminary Planning Study is a comprehensive analysis dealing with a wide range of issues. 
As mentioned above, this study provides the framework upon which all additional studies will 
build. However, the goal of the study is not to reach conclusions regarding individual alternatives, 
but instead to provide a solid informational base on a refined set of alternatives from which 
comparisons can be drawn. A descriptive and illustrative profile is provided for each of the five 
refined alternatives to illustrate the merits of each alternative across a number of variables. 
However, no judgment is made regarding one alternative's superiority compared to another. 

The next phase to be completed after the Preliminary Planning Study is the Route 
Refinement/Environmental Impact Review which is followed by Preliminary Engineering, Final 
Design and Construction/Implementation. Construction is estimated between two and five years 
depending upon alternative selection. (Figure 111-1.) 

Cordoba Corporation October I 8, I 993 5 
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IJ. Project Team Structure 

The project team structure is an important element w the overall success of the project due to the 
multifaceted nature of the Blue Line Connector which requires a number of different 
specializations and expertise. The Cordoba Team is comprised of si~ finns with a strong nudeus 
of professionals from various fields. The team is comprised of prime consultant Cordoha 
Corporation with Gruen Associates, Meyer Mohaddes Associates, Inc., Transmetrics, Sverdrup 
Corporation, and Manuel Padron and Associates. This team brings together a number of 
disciplines including: transportation planning, civil and structural engineering, design elements, 
and consensus building. 

C. Public Involvement Program 

Unique to this Preliminary Planning Study is the inclusion of an intensive public involvement 
program which includes three distinct groups: Technical Advisory Committee (TAC), Downtown 
Advisory Group (DAG), and the general public (Appendix A.). The TAC was comprised of 
individuals from public agencies and local elected officials. 1llis includes MTA and RCC staff 
who need to remain apprised of the project. The DAG was comprised of any private citizen, 
entity or association in Downtown or with interest in Downtown. The general public wa1, apprised 
of the project development through news articles principally in the Downtown News. 

The TAC's role was to provide an advisory function throughout the study's duration. A total of 
six TAC meetings were held on a monthly basis to ensure the technical integrity of the project's 
direction as well as to solicit specific input. The goal of the TAC meetings was to build a 
consensus on the optimum set of alternatives for which further analysis can be provided. 

The DAG was formed to encourage participation of business and community leaders. A total 
of four DAG meetings were held throughout the course of the study. In addition, a series of one­
on-one meetings were held with members of the DAG to answer specific questions and/or 
concerns regarding the project. 

The public involvement program contributed greatly to the overall project by raising salient issues 
and providing necessary information relevant to downtown Los Angeles. Both the TAC and DAG 
will be carried forward to the next phase of the project and will help provide on-going public 
participation throughout the project to the implementation phase. 

Cordoba Corporation October 18, 1993 7 
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IV. DEVELOPMENT OF PRELIMINARY 
ALTERNATIVES 

This section provides a summary of the preliminary review of feasihle alignments for the Downtown 
Connection. A total of 14 alternatives form the original group that is evaluated in this section and refined 
into a suhset for further analysis in the "Refinement of Alternatives Evaluation" section. The original ( 14) 
alternatives were hased on previous MTA planning studies and alternatives proposed in other strategic 
planning studies such as the Downtown Strategic Plan. 

Th.is development of preliminary alternatives is a qualitative assessment of alternatives and is intended ro 
be a cursory review of all 14 original alternatives across a numher of variahles. During this phase of the 
study, the ohjective is to eliminate any alternatives which may have "fatal flaws" within the context of 
Downtown Los Angeles and/or duplicate already existing or planned mass transit service. The results of 
this section, coupled with the input derived throughout the public involvement program and close 
consultation with MT A staff, resulted in a complete assessment of each alternative. 

The following discussion outlines the preliminary evaluation process and highlights these initial findings. 

A. Review of Transportation System Documents 

A number of repons and studies have heen reviewed to provide a clear understanding of existing 
studies and projects as they relate to the Blue Line Connector project. The following documents 
have heen reviewed and are briefly summarized (Appendix B): 

• CRA Fact Book - Los Angeles Downtown Strategic Plan 
• Downtown Strategic Plan - CRA 
• Transportation Improvement Plan for Union Station 
• LACTC Proposed 30-year Integrated Transportation Plan 
• Central City West Specific Plan 
• Exposition Park Branch Line Rail Transit Corridor Route 
• Pasadena-Los Angeles Light Rail Transit Project FEIR 
• Final Repon Part A - Electric Bus Study for RTD and the LACTC 
• Bunker Hill Transit Study Phase II 
• The Long Beach - Los Angeles Rail Transit Project FEIR 
• . Los Angeles Rail Rapid Transit Project - Metro Red Line FEIR 

Information gleaned from these repons serves as background information and provides the starting 
point from which this development of preliminary alternatives begins. However. some of the 
studies and information reviewed is outdated and does not provide an accurate assessment of the 
current situation. 
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Blue Line Connection Preliminan· Planning Stud,· 

Identification of Alternatives 

An original set of alternatives are identified and labeled for the development of preliminary 
alternatives. A number of sources contribute to the compilation of these alternatives including: 
the Long Beach Light Rail Line Environmental Impact Repon, tht: Pa<.adena Light Rail Line 
Environmental Impact Repon, the former Southern California Rapid Transit District. the 
Downtown Strategic Plan Advisory Committee and the study's Technical Advisory Committee and 
Downtown Advisory Group. 

A total of 14 alternatives, including possible station locations, form the original group to be 
evaluated in this development of preliminary alternatives section (Figures IV-1.2,3,4.). These 
alternatives provide a wide array of options for consideration throughout the Downtown area and 
are listed below: 

Alternative #1 - Bunker Hill/Little Tokyo 
Alternative #2 - Financial District/Broadway/Spring 
Alternative #3 - 11th Street/San Pedro 
Alternative #4 - Pico/San Pedro 
Alternative #5 - Alameda 
Alternative #6 - Spring/Main 
Alternative #7 - Broadway (LA-2) 
Alternative #8 - Flower/Second/Los Angeles (LA-2) 
Alternative #9 - Olympic/Aower/First/Los Angeles (LA-3) 
Alternative #10 - Bunker Hill/Chinatown 
Alternative #11 - Bunker Hill/2nd Street 
Alternative #12 - North Main/Chinatown 
Alternative #13 - San Pedro 
Alternative #14 - Central 

!f!!!£. Numbers for the alternatives are selected arbitrarily and do not reflect any 
prioritization. Station location.<: for each of the alternatives are carried forward 
from their original source when possible. 

• II 
• • • • • • • 
•• 
• 

C. Matrix Approach 

Development of a preliminary alternatives evaluation, requires an approach that allows for ea<.y I 
comparisons between alternatives and l.Titeria. This evaluation process could include any number 
of techniques available, however, for this study, an evaluation matrix approach is selected to • 
provide a comprehensive illustration of the conclusions derived from the analysis. · .. . 

This evaluation includes a cursory analysis of each alternative by criteria. This analysis is 
preliminary in nature providing only a first glance at the available data Preliminary 
documentation for each evaluation criteria summarizes the initial findings for each alternative. 
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Rlu~ Lin~ Conn~ction Preliminan Planning Stud, 

TI1c initial results mentioned ahove are used to create a single e\'aluation matrix which summarizes 
all the documentation relating to the original alternatives and criteria. Due to the 4ualitati\'C 
nature of this e\'aluation. numhers are not used in this matrix to prevent any discrimination of 
alternatives hased on results of a single individual criteria analysis. Instead. a "high". "medium" 
or "low" ranking is given to each alternative within each criteria. lb.is ranking is assigned 
depending upon the alternative's performance against the criteria and was used to assess the 
relative strengths and weaknesses of the alternatives while not prejudging any one. 

D. Selection of Evaluation Criteria 

The criteria, to be used in the development of preliminary alternatives evaluation described ahove. 
were developed through a series of discussions with MTA staff, the TAC, the DAG and the 
Consultant Team. Criteria have been chosen to include a wide range of disciplines providing 
useful insight into the positive and negative elements of the proposed alternatives. Careful 
attention is paid to balance the criteria between engineering, operational, financial and social 
issues. The following is a list of the nine selected criteria includin.~ a brief description: 

Inter-modal Transfers Between Systems - The extent to which the alignment of the Blue Line 
Downtown Connection requires transfers in order to access other transit modes, i.e. Metro Red 
Line, Metro Link, other light rail lines, bus, DASH, etc. 

Cost and Funding Feasibility - An assessment of the expected costs of the Blue Line Downtown 
Connection given the alignment length, number of stations and configuration. 

Employment Centers - The degree to which the Blue Line downtown connection serves existing 
and possible future employment centers in the downtown Los Angeles community, i.e. Bunker 
Hill, Garment district, Civic Center, etc. 

Relation to Downtown Strategic Plan Goals - An assessment of the possible alignments in 
relation to the goals of the Downtown Strategic Plan. Tilis evaluation will only indicate 
compatibility or apparent conflicts. 

Geographic Distribution of Transit - The degree to which the Blue Line Downtown Connection 
demonstrates an equitahle distribution of rail transit service within downtown Los Angeles. 

Engineering Feasibility/Constructibility - Given the planned alignment, number of stations and 
configuration of the Blue Line Downtown Connection, the degree to which the combination of 
these elements are feasihle from an engineering perspective in the existing downtown Los Angeles 
landscape. 

Patronage and System Capacity - Given the alignment and potential connections to other modes, 
an assessment of the system's ridership capacity. 
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Land Use Compatibility - An assessment of the potential land use impacts and compatihility with 
existing general and specific plans for downtown Los Angeles. 

Economic Development Potential - Identification of the economic development opportunities and 
constraints associated with the Blue Line Downtown Connection. 

Overall system operations and regional connectivity for the proposed alternatives wa." also 
regularly reviewed during the development of alternatives phase hy MT A staff. A complete 
discussion is presented for the final set of alternatives. 

E. Preliminary Evaluation Results 

As previously discussed, the nature of this preliminary evaluation is qualitative with the primary 
focus of the evaluation centered on ranking the alternatives by criteria using three rankings of 
"high", "medium" and "low". To accomplish this across 11 preliminary evaluation criteria and 
14 original alternatives, a separate analysis was completed by criteria and a table summarizing the 
analysis was completed. Using these findings, the alternatives were ranked. In addition to this 
analysis, input received from the TAC and DAG meetings was utilized to ensure the proper 
ranking of alternatives. 

From these results, the evaluation matrix is created to highlight the strengths and weaknesses of 
each alternative and summarize the initial findings. (Figure IV-5.) lbis matrix allows each 
alternative to be compared with another relative to any one criteria. However, the preliminary 
matrix is not a quantitative tool to be used across all eleven criteria simultaneously. Rather, it 
graphically mustrates the results of the preliminary evaluation for the purpose of selecting a subset 
of feasible alternatives for in-depth analysis. 

Using the preliminary evaluation matrix, a set of advantages and disadvantages are identified and 
summarized for each of the 14 alternatives. (Figure IV-6.) Using this summary table and 
preliminary evaluation matrix, a recommendation was made to either combine, refine or drop 
alternatives from consideration. lbis recommendation was reviewed and approved by the TAC 
and DAG. 

F. Refined A/Jematives 

From the original 14 alternatives, a subset of five alternatives are recommended for further 
evaluation in the "Refinement of Alternatives Evaluation" section. These five alternatives include: 

Alternative #1 - Bunker Hill/Linle Tokyo 
Alternative #5 - Alameda Corridor 
Alternative #8 - Flower/Second/Los Angeles (LA-2) 
Alternative #9 - Flower/First//Los Angeles (LA-3) 
Alternative #3, #4 & #13 - San Pedro Street East (combination of alternatives) 
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These alternatives provide geographic dispersement throughnut downtown Los Angeles with tJ1rcc 
variations of one primary alternative serving the Bunker Hill community and two alternatives 
serving the ea~tern industrial community in downtown. 

The alignment for each of these alternatives has also heen refined to opunuze the positive 
characteristics of each line and improve the cost effectiveness of each alternative. The following 
modifications were made prior to heginning the in-depth analysis: 

• Alternative #9 originally had an east-west segment connecting the Long Beach Blue 
Line south of Metro Center at 9th Street to Alameda Street and proceeding south via 
Long Beach A venue to Washington Boulevard (lhis was originally considered as an 
alternative to Wa~hington Boulevard for the existing Blue Line.). lhis segment of 
Alternative #9 has heen removed from consideration. which reduces costs. 

Toe fifth selected alternative is a derivative of Alternatives #3, #4 and #13. All three 
of the original alternatives traverse primarily along San Pedro connecting with the 
Long Beach Blue Line via either 11th Street (Alt. #3), Pico Boulevard (Alt. #4) or 
Olympic Boulevard/Long Beach Avenue (Alt. #13). Toe new refined alignment 
extends north from the existing Long Beach Blue Line along San Pedro to First Street 
proceeding east along First behind the Mangrove site (private development at 
northeast corner of First and Alameda Streets) and then continuing along Gooier 
Street to Union Station. 

The five refined alternatives are relabeled to simplify the refined subset and eliminate any 
confusion with the old numbering system. The new names are listed below in bold with the old 
original alternative number attached for clarification: 

Cordoba Corporation 

Alternative A - Bunker Hill First Street 
Alternative #9 - Flower/First/Los Angeles (LA-3) 

Alternative B - Bunker Hill Second Street 
Alternative #8 - Flower/Second/Los Angeles (LA-2) 

Alternative C - Bunker Hill Third Street 
Alternative #1 - Bunker Hill/Little Tokyo 

Alternative D - San Pedro Street 
Alternatives #3, #4, & #13 - San Pedro Street East 

Alternative E - Alameda Street 
Alternative #5 - Alameda Corridor 
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V. 

A. 

REFINEMENT OF ALTERNATIVES EVALUATION 

OvervieK' 

In the previous section, the preliminary evaluation resulted in the original 14 alternatives heing 
narrowed to a suhset of five refined alternatives. In this section. the five refined alternatives are 
reviewed in greater detail. Unlike the preliminary evaluation, the refinement of alternatives 
evaluation is a detailed analysis of each alternative irrespective of one another. The ohjective is 
to provide a hody of information specific to each alternative which will reveal its feasihility, 
efficiency, and estimated impacts and benefits to the community. It is not intended to rank the 
alternatives from "best" to "worst". This approach will allow MT A to make an informed decision 
for appropriate next steps in the Route Refinement/Environmental Impact Report phase. The 
following discussion highlights the process and results of the refinement of alternatives evaluation. 

To complete the refinement of alternatives evaluation, a set of in-depth evaluation l.Titeria were 
chosen by MTA staff together with the TAC and DAG to provide a highly desl.Tiptive and 
quantitative analysis of alternatives. The resulting set of criteria represent those factors which are 
essential for review in the development of a light rail system. The criteria listed below are 
discussed and presented in equal detail for each of the five refined alternatives in the subsequent 
subsections: 

• 

• 
• 

Technical Description of Alternative 
Engineering Feasibility and Constructibility 
Station Location and Design Analysis 
Economic/Market Analysis 
Capital Costs 
Environmental Assessment 
Transportation Impact Analysis 

The result of the refinement of alternatives evaluation is a compilation of information relative to 
each of the five refined alternatives. Findings are therefore, presented by alternative in a concise 
format to provide an summation of the alternative. 

Following the alternative subsections is the Analysis of Ridership and Operations for all five of 
the refined alternatives. This section is a comprehensive analysis of all five alternatives plus a 
dual connector wit,hin the framework of the entire regional operating system. A cornhined 
discussion of the operating plans .and patronage analysis- for the alternatives is most useful 
presented jointly. Similarities and differences are readily highlighted and concluding remarks are 
provided for maximum interpretation. 
In addition, the "Systems Facilities" discussion is presented as a separate technical report. The 
light rail vehicle (LRV) systems and trackwork must be compatible with those that have heen 
selected for the existing Long Beach segment and the planned future Pasadena segment. As a 
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result. this is not a new system type proposed for the Downtown Connector. Additional 
information on the definition of this system. however. is provided in the accompanying repon. 

Essentia11y. a11 construction plans and specifications shall comply with current requirement:- of the 
American Railway Engineering Association (AREA) Manual for Railway Engineering and 
Portfolio of Trackwork Plans. and the American Public Transit Association (APT A) Guidelines 
for Design of Rapid Transit Facilities. modified as necessary to reflect the physical requirements 
and the operating characteristics of the Blue Line Light Rail Transit (LRT) system. 

Where the LRV operates in a public street or shares its right-of-way with motor vehicles. the 
design guidelines of the American Association of State Highway and Transportation Officials 
(AASHTO), Caltrans or the Los Angeles Public Utilities Commission (PUC) sha11 also be adopted 
per LACMT A guidelines. 

FoUowing the presentation of findings by a1temative subsections and the discussion of Operations 
Plans & Patronage Ana1ysis is a Comparative Ana1ysis of Alternatives. This review presents the 
alternatives collectively and a11ows distinct and subtle differences between alignment<; to he 
discussed. Fina11y, this report concludes with a discussion of significant issues relevant to the 
Downtown Light Rail Connection and potential next steps. 
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ALTERNATIVE A 
Bunker Hill First Street 

Technical Description of Alignment 

I '7 .. I 
Subaltemative At-Gracie 

~ 
Cut & Cover EB~ -· 720' 1,870' 11,040' . 

Alternative A - Bunker Hill First Street is the first of three alternatives srudied which begin at the existing 
terminus of the Long Beach • Los Angeles Blue Line at Metro Center (Seventh and Flower Streets). (Appendix E 
Plan and Profile AIL A.) The existing station at that location is underground, and the line extension from that point 
to the north would be similarly underground. As this alternative proceeds north along Flower Street. a curve-tangent­
curve arrangement is introduced which turns the line to the east directly under First Street The line continues in 
tunnel under First Street. through Little Tokyo and beyond Alameda Street before once again ruming to the north. 
At this point the alignment undergoes a transition from an underground to an aerial structure, with the resulting portal 
structure being located just north of Turner Street The alignment itself avoids the Nishi Hongwanji Buddhist Temple 
located at the intersection of First and Vignes Streets, and also endeavors to maintain traffic along Garey Street 
between Turner and Ducommun Streets. To accomplish this, the alignment emerges somewhat east of Garey Street. 
thereby affecting the properties along Garey Street between Turner and Commercial Streets. However, there is a 
possibility that Garey Street between Ducommun and Commercial Streets, as well as Ducommun and Jackson Streets 
between Garey and Vignes Streets, would be closed to traffic if there is not enough right-of-way available. Reverse 
curves are then introduced to transition the alignment from along Garey Street. across the Hollywood Freeway, and 
evenrually to tie into trackage along Platform No. 1 of Union Station. At that location, the alignment connects with 
the Pasadena - Los Angeles Blue Line. 

Three stations are proposed for Alternative A, including: 4th & Flower, 1st & Main and 1st & Alameda. On the 
following page is a study area map illustrating the proposed alignment through Downtown Los Angeles. (Figure V­
A I.) In addition, a complete set of Plan and Profile drawings are presented in Appendix E. These drawings are to 
be viewed only as conceprual drawings completed to assess engineering feasibility. 
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Engineering Feasibility and Constructibility 

Two basic approaches are available for the 
construction methodology of Bunker Hill alternatives 
underground segments: l) deep bored tunnels (Figure 
to the right), and 2) cut-and-cover construction 
(opposite page). This is the same for All. A, B & C. 

Deep Bored Tunnels 

Tunneling requires two separately-bored tubes, one 
needed for each direction of track. If deep enough, 
these tunnels would not negatively affect buildings or 
other types of structures above. However other 
potentially serious issues related to tunneling include: 

• High capital costs 
• Time of construction 
• Necessary ventilation 
• Geological and/or groundwater consideration 
• Effect of sharp horizontal curves 
• Tunnel construction permit and safety issues 

Cut-and-Cover Construction 

{-·-· 

BORED TUNNEL· lYPICAL SECTION 

Cut-and-cover construction would involve a single large trench and the construction of a box structure which would 
evenrually be buried, thereby allowing the reconstruction of the involved street above. The required trench would 
be wide enough to accommodate a two-track light rail line. With double platforms located along the exterior sides 
of tracks in the underground stations, such as tbe case of the existing Metro Center Station, the width of the cut-and­
cover concrete box may be kept minimum between stations. Such minimum box width is approximately 45' 
considering the dual-track train operation envelope, a pair of structural walls, and their adjacent outer SPTC walls. 
However, fer less disturbance to tbe existing buildings, it is desirable to have a minimum clear space on each side 
of IO' added ro the construction limiL Thus, a rough estimate of tbe required street width for normal cut-and-cover 
construction is approximately 65'. lo addition, other issues related to cut-and-cover include: 

• Temporary disruption of vehicular/pedestrian traffic and parking (mitigated by temporary covering of trench) 
• Potential impacts on businesses along the route (mitigated by RCC mitigation plans) 
• Potential noise and air pollution during construction 
• Generally greater impacts upon existing utilities and what is required to maintain services 
• Soil suppon requirements 

Requirements for Alternative A - Bunker Hill First Street 

The above trade-offs between tunnel and cut-and-cover construction approaches must be considered for all Bunker 
Hill aJtemalives. In cenain CU"cumstances, however, a choice is not available. The construction of underground 
stations will .require cut-and-cover construction, regardless of the depth of the station. Furthermore, and as a rule 
of thumb, the top of any tunnel structure should be approximately one tunnel diameter below the surface elevation 
in order to allow the tunnel to be bored. A lesser depth could also mandate cut-and-cover construction. 
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CUT-AND-COVER BOX 
TIPICAL. SECTION (1) 

Blue Line Connection Preliminary Planning Studv 

CUT-AND-OJVER BOX 
1YPICAJ.. SECTION ( 2) 

Specific to the three Bunker Hill alternatives is the immediate transition from Metro Center to a tunnel section wbicb 
requires cut-and-cover consttuction. In addition, all the Bunker HiU Alternatives A, 8 and C transition from tunnel 
to aerial viaducts along Garey Street wbicb can be assumed to also involve cut-and-cover consttuction. This could 
be extended to the 1st/Alameda Station to save costs. Other engineering issues include: 

Under Red Line Tunnels - The vertical location of the existing Red Line along Hill Street as it crosses First Street 
is near the surface. Therefore, at this location the Blue Line Connection Alternative A must be a tunnel section 
under the Red Line due to insufficient cover over the Red Line for Alternative· A to be consttucted. 

Less-than-desired Horizontal Radii - The minimum desired horizontal radius to allow trains to operate at 25 mph 
is 200'. Slightly less-than-desired minimum horizontal radii must be utilized in back-to-back turns at Garey and 
Ducommun Streets and crossing the Hollywood Freeway connecting with Union Station. This is true for all three 
Bunker Hill Alternatives due to existing land use configurations and alignment restraints. 

Freeway Viaduct - The viaduct crossing of the Hollywood Freeway will require careful monitoring. Special design 
considerations may be necessary to achieve the necessary vertical clearance over freeway lanes. It bas already been 
concluded that the vertical curve just south of Platform No. I may have to already begin within Union Station rigbt­
of-way. (Appendix C.) Funbermore, Caltrans bas ongoing plans to introduce modifications to the freeway corridor 
at this location. The placement of piers for the transit structure and, in rum, the resulting span lengths and structural 
depths are all issues which could affect geometric definition. (This is true for all three Bunker Hill alternatives.) 

Planned Development Impacts - The line location would also have to be coordinated with planned development 
within the Mangrove Site (an area bounded by Alameda Street to the west, First Street to the south, Temple and 
Turner Streets to the north, and private right-of-way to the east), as well as the "Central Plant" development planned 
at Third and Flower Streets. (This is ttue for all three Bunk-er Hill alternatives.) 
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Rlue Line Connection Preliminan Planning Stud,· 

Station Location and Design Analysis 

Given the alignment of Alternative A as determined by engineering feasibility and constructibility, more specific 
information is developed for each station location and configuration. The following narrative and graphic information 
presents a descriptive overview of the design implications surrounding each proposed station as well as a perspective 
on the stations· integration with adjacent land uses. 

System Configuration 

Alternative A - Bunker HiU First Street is predominantly an underground system with a transition to an aerial 
structure before connecting to Union Station. Station location choices were based upon existing and anticipated 
future ridership demands to and from local centers. A total of three underground station locations are proposed: 

• 4th & Flower Station (between Third and FolBtb Streets) 
• 1st & Main Station (between Main and Spring Streets) 
• 1st & Alameda Station (comer of Alameda and First Streets) 

Station Platforms 

All locations are assumed to involve cut-and-cover tunnel sections. The separation of individually bored tubes is 
such that center platforms are indicated. In order to exit from these stations to peripheral sidewalks, it is traditionally 
necessary to introduce mezzanines. An alternative is available in the event the involved street is sufficiently wide 
to have a median divider in which stairs/escalators/elevators can exit Such, however, is not the case for Bunker 
HUI First Street A furtber alternative could involve the use of side platforms which are not interconnected. In any 
event. the exact physical definition of station configurations is a matter of later design phases. 

Station Portal Locations 

As pan of this Preliminary Planning Study, portal locations are preliminary identified for each underground station 
location. For the three proposed stations of Alternative A, two portals are identified for the 4th & Flower Station 
and one portal is identified for the 1st & Main and 1st & Alameda Stations, respectively. For these latter two 
stations, a secondary portal location is suggested which may be incorporated into tbe system as patronage demands 
warrant in the furure. 
Engineering-Related Issues 

Other related engineering issues include: 

• Station locations are flexible and are only limited by the need to be located within horizontal 
tangents, as well as venical tangents with a I% maximum to 0.3% minimum venical grade. 

• Station locations can be shifted in order to incorporate specific station entrances. Alternatively, 
mezzanines can be extended to accomplish similar goals. One such specific station entrance 
presently identified is at the northeast comer of the 4th & Aower Station. 

The following pages illustrate the proposed station locations for Alternative A - Bunker Hill First Street. Local 
land uses are highlighted by building name and/or any prominent entity located near the station location to illustrate 
potential ridership demands associated with these sites. (Includes drawings for 7th Street Metr0 Center & Union 
Station.) 
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7TH STREET METRO CENTER 

Located below the intersection of 7th and Aower Streets, the 
7th Street Metro Center connects the Metro Rail System's 
existing Blue and Red Lines. Among the significant projects 
surrounding the site include commercial centers such as the 
Seventh Street Marketplace and Broadway Plaza, and office 
buildings such as the Home Savings Tower, Sanwa Bank Tower, 
777 Tower, and 818 Building. The Bunker Hill alignment 
alternatives would connect the Downtown Blue Line 
Connection with the Long Beach-Los Angeles Blue Line at 
Metro Center. Existing portals are located below the Home 
Savings Tower on Figueroa Street and the Roosevelt Building on 
Flower Street. 

ALIGNMENTS 

= Metro Red Line 

• • • • Metro Blue Line 
1111111111111111 Blue Line Connection 

Alignment Alternative 

Sf ATIONS AND PORTALS 

Ac-Gracie 

➔ Aerial 

l=I Subway 

Ii] Proposed or Existing Portal 

IOJ Optional Portal for Future Development 

NOTE: Scarion/Porial Locations subject to change 
during tk subsequent Rouie Re/intrr1n11. and 
EIR proc.ess, including possible integration with 
flll.llTe adjacent de.,elopment5 

SOURCE PACIFIC AEROGRAPHICS, January 1992. GRAPHICS BY GRUEN ASSOCIATES 
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FIGURE V-Al 

Station Area Site Context 
7th Street Metro Center 
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4TH&FLOWER 

The 4th and Flower Station would provide service to Bunker 
Hill's residential community and commercial office towers. 
Among the significant uses in this district include high density 
residential complexes such as the Bunker Hill Towers, Grande 
Promenade Apartments, and Museum Tower, as well as major 
commercial and entertainment developments that include the 
Wells Fargo Center, World Trade Center, California Plaza, 444 
Tower, Bonaventure Hotel, Intercontinental Hotel, and MOCA. 

The Bunker Hill alignment alternative has lhree east-west suhway 
options for approaching the 4th and Flower Station: from helow 
1st. 2nd or 3rd Streets. Located helow Flower Streec hetwcen 
3rd and 4th Street-;. the station would be accessed via two portal 
locations: ( 1 l at a pedestrian plaza located below the 4th Street 
overpass. and (21 at the Central Heating and Cooling Planb site. 
with a pedestrian connection to the top of Bunker Hill integrated 
as pan of a potential development proJect (refer to st.ation. 
concourse. and huilding elevation for 4th and Flower Station,. 

SOL:RCE PACIFIC AEROCRAPHICS. J•n"•" 19~: 

BLUE LINE CONNECTION 
PRELIMINARY PLANNING STUDY 

ALIGNMENTS 

Metro Red Line 

• • • • Metro Blue Line 
1111111111111111 Blue Line Connection 

Alignment Alternative 

STATIONS AND PORTALS 

At-Grade 

➔ Aerial 

1=1 Subway 

Ii] Proposed or Ex1scing Portal 

IQ] Opuonal Portal for Future Development 

NOTE: Station/Pare.al Locations subiect 10 change 
during the subsequent Row.e Refinement and 
EIR pmcess, including possible 1ntegratton with 
fw.we ad;acent developments 
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FIGUREV-A4 

Station Arca Site Context 
4th & Flower 
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FIGURE V-A5 
Station Site Visual Survey 
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FIGURE V-A6 

Portal to Aunker Hill Pedestrian Connection 
4th & Flower Suuion 



lST&MAIN 

Located on 1st Street between Spring and Main Streets, the 1st 
and Main Station would provide service to the Civic Center, as 
well as to other commercial uses such as the Los Angeles Times 
Square and the New Otani Hotel. 

The station would be constructed with the implementation of 
Bunker Hill Alignment Alternative 'A'. Access to the subway 
station would initially be via a single portal on the north side of 
1st Street (refer to typical subway station elevation), with a 
possible future portal surfacing on the south side of the street. 

ALIGNMENTS 

- Metro Red Line 

• • • • Metro Blue Line 

1111111111111111 Blue Line Connection 
Alignment Alternative 

STATIONS AND PORTALS 

At•Grade 

➔ .Aerial 

l=I Subway 

II] Proposed or Existing Portal 

IQ] Optional Portal for Future Development 

NOTE: SUJtian/Porc.al Locations subject to change 
during t~ subsequent Route Refinement and 
EIR r,roass, including possibl.e integration with 
fw.ure adjacent de1,elopmems 
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Station Area Site Conrexr 
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Typical Sub.&,ay Station Elevation: ht & Main Station uamplc. Ead-. of the 
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pla.eform some 80 feet below. 
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FIGURE V-A8 

Srarion Site Visual Survey 
and Typical Subway Station Elevation 
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lST&ALAMEDA 
BUNKER HILL ALIGNMENT 

Located on the eastern end of Little Tokyo, the 1st and Alameda 
Station occupies an area comprised of a mix of cultural and 
institutional uses, as well as vacant parcels targeted for proposed 
developments. Some of the significant uses in the area include 
the Hompa Hongwanji Betsu Temple, Koyasan Buddhist Temple, 
Little Tokyo historical retail core on 1st Street, Temporary 
Contemporary Museum, Japanese-American National Museum, 
and Department of Water and Power maintenance and 
operations yard. Among the proposed developments include 
three projects located at the intersection of 1st and Alameda 
Streets: 1st Street North (NW comer), 1st Street South (SE 
corner), and the Mangrove Development (NE comer). 

The proposed 1st and Alameda Station for the Bunker Hill 
alignment alternative would be subsurface, straddling the 
intersection of 1st and Alameda. The station would initially 
have a single portal on the southwest comer, with a possible 
future portal surfacing on the northeast comer. 

SOURCE PACIFIC AEROGRAPHICS, January 1992 
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ALIGNMENTS 

-- Metro Red Line 

• • • • Metro Blue Line 

- Blue Line Connection 
Alignment Alternative 

STATIONS AND PORTALS 

~ At-Grade 

➔ Aerial 

I I Subway 

Iii Proposed or Existing Portal 

i~ ,:;.,"/4 .. 

.. ~-.,, . ..... 
• • ... 

IQ! Optional Portal for Future Developmenr 

NOTE: Station/Purto.l Locations subject to change 
during tM subs~ Rouu RefiflDIYnt and 
EIR process, including possible integration with 
[Ill.we adjacent developments 
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Station Area Site Conrexc 
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FIGURE V-AlO 

Station Site Visual Survey 
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UNION STATION 

The Los Angeles Union Passenger Terminal {LAUPT) at Union 
Station represents the primary transportation center in the 
400-mile Metro Rail system. Among the significant land uses 
surrounding the site include historic Pueblo de. Los Angeles, 
Olvera Street, and Chinatown. Currently, the station provides 
Commuter Rail Metrolink, Metro Red Line, and Amtrak 
passenger service. In the future, the LAUPT will include a LRT 
platform serving the Pasadena-Los Angeles Blue Line. The 
Downtown Blue Line Connection would connect, at-grade, to 
this platform via an aerial structure spanning the Hollywood 
Freeway. 
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ALIGNMENTS 

-- Metro Red Line 

• • • • Metro Blue Line 

- Blue Line Connection 
Alignment Alternative 

STATIONS AND PORTALS 

ClE!!!!:SJ At-Grade 

➔ Aerial 

I I Subway 

liJ Proposed or Existing Portal 

IQ! Optional Portal for Future Development 

NOTE: Station/Pcmal l.cc.ations sub1w to change 
during the subsequent Rowe Refi~ and 
EIR p,roass, including possible integrauon with 
f uiure adiacent cuve/opmencs 
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FIGURE V-Al 1 

Station Area Site Context 
Union Station 
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CAPITAL COST ESTIMATE 
ALTERr-.;ATIVE A- BUNKER HILL FIRST STREET 

LOW PROFILE 

ITEM DESCRIPTION 

GUIDEW A Y AND STRUCTURES 

STATIONS 

MAIN YARD AND SHOP 

SYSTEMWIDE EQUIPMENT 

VEHICLES 

SUBTOTAL (A) 

PRE-REVENUE OPERATION 

OWNERS INSURANCE 

MASTER AGREEMENTS 

SUBTOTAL (B) 

ART FOR TRANSIT 

SUBTOTAL (C) 

RIGHT-OF-WAY 

SUBTOTAL (D) 

PROFESSIONAL SERVICES 

SUB TOT AL (E) 

12. CONTINGENCY 

a. OF SUBTOTAL (A+B) 

b. OF SUBTOTAL ITEM (D) 

c. OF SUBTOTAL ITEM (E) 

SUBTOTAL (F) 

HAZARDOUS WASTE REMOVAL (ALLOWANCE) 

ll GRAND TOTAL (1993 DOLLARS) 

* See worksheet for detail 

ESTIMATED COST I 
(1993 D0~_!.ARS)_J 

$123,907,760 
$105,000,000 

$0 
$60,975,360 
$28.800.000 

$318,683,120 * 

$7,967,078 
$25,494,650 

$7,967,078 
$41,428,806 

$1,593,416 
$1,593,416 

$14,871,982 
$14,871,982 

$128,036,290 
$128,036,290 

$39,612,312 
$4,089,795 

$12,803,629 
$56,505,736 

$743,599 

$561,862,~49 I 

• 
• 
-·• 
I 
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I WORKSHEET 
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I l1N1T 

DESCRIPTION QUA1'1ln· PRJCE UNlT TOTAL 

I GUJ[)EWAY COSTS 

Retained Guideway Station 93+40 to 99+50 610 $2,575 RF $1,570,750 
Cut & Cover (GuidewayJ 1,870 $18,400 RF $34,408,000 

I 
Cut & Cover !Station) 900 $29,800 RF $26,820,000 
Guideway At-grade 0 $0 RF $0 
Aerial Guideway 990 $5,400 RF $5,346,000 
Tunnel Construction 6,670 $7,733 RF $51,578,010 

I Underpinning (Allowance) 2,290 $1,500 RF $3,435,000 
Soil Stabilization Under Existing Tunnels 1 $500,000 LS $500,000 
Tie-in at Station 4+52 1 $250,000 LS $250,000 
SUBTOTAL (GUIDEWAY COSTS) $123,907,760 

STATION COSTS 

At-grade Station (3-car) EA $0 
Aerial Station (3-car) EA $0 
Subway Station (3-car) 3 $35,000,000 EA $105,000,000 
Parking SQaces EA $0 
SUBTOTAL (STATION COSTS) $105,000,000 

MAINTENANCE FACIL/1Y & YARD COSTS 

Maintenance Facility LS $0 
SUBTOTAL (MAINTENANCE COSTS) $0 

VEHICLE COST 

Light Rail Trains 12 $2,400,000 EA $28,800,000 
SUBTOTAL (VEHICLE COSTS) $28,800,000 

SYSTEM-WIDE EQUIPMENT COST 

Trackwork 11,040 $421 RF $4,647,840 
Train Control Station (LRT) 3 $900,000 EA $2,700,000 
Train Control Guideway (LRT) 11,040 $2,013 RF $22,223,520 
Traction Power Station (LRT) 3 $1,580,000 EA $4,740,000 
Traction Power Guideway (LRT) 11,040 $270 RF $2,980,800 
Communications 11,040 $1,330 RF $14,683,200 
Fare Collection (LRT) 3 $670,000 EA $2,010,000 
Fans/ Air Handling/UPS 3 $1,750,000 EA $5,250,000 
Signaee & GraQhics 3 $580,000 EA $1i140,000 
SUBTOTAL (SYSTEM COSTS) $60,975,360 

TOTAL ESTIMATED COST $318,683! 120 I 



ECONOl\1IC/l\1ARKET ANAL \'SIS 
ALTERNATIVE A - BUNKER HILL FIRST STREET 

(Within O.:!:'i mile~ l1f proposed station) 

s1r.NJF!rA!q NO]H: 

o Vacancy rates in Bunker Hill are approxim:uely 20~. 
Potentially. the proposed Downtown Connc:ctor could 
help decrease vacancy raies around the sta11om. 

o According to land use plans for the City of Los Angeles. 
Bunker Hill is 77% built-out with some undeveloped 
parcels available. By comparison. the Historic Core. 
Liale Tokyo and Civic Cemer have 42'it. 80% and 
43"k. re£pectively. in available density. 

o CBI> lease raies range from SI 3.00 to $25.00. 

Current Land Use 

C> 
C, 
C 

"?; 

::. 
; 
:, 
C" .,. 

8.CXX)LXXJ 

6.CXX)LOO 

4.0X,LXXJ 

2.ax,.ax, 

0 

4th/Fl0wer 
1st/Main 

Station location 1 SI/ Alameda 

o Altema1ive A proposes Slation locations thal serve 

three distinct land use groups: 4th/Aower station 
has the highest level of office use. 1st/Main swion 
is primarily office uses but with a high ooncenlral.ion 
of public and reiail uses. 1st/Alameda Slalion has a 
high concentralion of industrial uses. 

•Sq. fl. dala DOI av&&Jablo lor res1deoual or bo<ol. Source: Community Redevelopment Agency 

o Approximarely 3.483 residential units and 3.'.145 
hotel rooms are localed in the vicinity of AJtema1ive A. 

~r,NIFlrA!fT NOTES· 

o Bunker HiU has the highest concentralion of eiq,loy­
ment with the greaiest density found al the 4th/Flower 
swion due primarily to the large office-relaied work 
segment. 

o E~loyment is concentraled in the clerical occupa­
tional ca1egory. which accounts for 44% of woiters. 

o Professionals and managers account for 23% of the 
workforce which is the second highest ocaipaiional 

concenualion. 

o Based on proposed development. estimaled eiq,loy­
ment includes an additional 35.016 jobs. 

Origin of Office Employees 

North 
30'J, 

west~Eas1 

2A~28'1i. 

Sou!h 
HI% 

Source: LA C,ry S1rateJ1c Transponauoa Acuon 

Station Location 
Ath/Flower 
1st/Main 
1st/Alameda 

Current Employment 

35.ax, 

30.ax, 

i 25.axl 

l 
Q. 
E ... 20.COO 
c 
~ IS.OX, :, 
0 
0 
0 10.axl z 

s.axi 

0 
4th/F10wer 

Station Loe Office 
4th/Flower 27.03A 

1st/Main 9,476 
lst/Almdo 2.166 
Total 38,676 

Square Footage 
Office Retail lndustriOI 

7,509,529 738.243 79.013 
4,608.245 1.140.578 120.996 

609.032 348.203 997.204 

1st/Main ls1/AJorneda 

station Location 

Public 
373,519 
960.260 
465.451 

D Pubbe 

0 Industrial 

■ Office 

Source: Community Redevelopment A~ency 

No. of Employees 
Retail Industrial Pub/Jc Hotel Total 
1.773 213 1,578 l.500 32,098 
2.739 326 4,054 624 17,219 

837 2.695 1.980 253 7,931 
5,349 3,234 7,612 2,377 57,248 
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Eco,o,11Cf.\lARKET A,ALYSIS 
ALTER:--:ATIVE A - BL'!\'KER HILL FIRST STREET 

Major Planned Projects 

Eillt ~t[Ht ~sutb Ms;iag12l£i Eltgt11 El2rz:2cl~csf Qrti~i ee2i2~t 
(Alornedo.lst. Central. Temple) (NE Corner-Alameda & 1st) - Office 1 A00.000 s.f. 

Office 785.000 s.f. - Office 495.000 s.f. - Retail 50.000 s.f 
- Retail 95.000 s.f. - Retail 234.000 s.f. 
- Cultural 65.000 s.f. - Recreational 15.000 s.f. 

Housing 273 units - Housing 1200 units 
- Hotels 426 rooms - Hotel 433 rooms 

~1i1mbi02 eg~ifi~ Eim ~mt ~2Ylb 
(Sunset & Alameda) (SE Corner -Alameda & 1st) 
- Retail 185.000 s.f. - Office 389 .000 s.f. 
- Housing 296 units - Retail 215.000 s.f. 

- Housing 640 units 
- Hotels 400 rooms 

~ 

Flnt Sir ... North - Waiting tor Crty approval and financing. Constructoon expected lo begin on 1994. 

SWllhinePodlk: • Estrma1e of constructoon dote not gNen 

Mangrove Estates - Completing EIR. with constructoon expected to begin on 1997 

First SIT-I South - Completing EIR. wrth construction expected to oeg,n ,n 1997 

Rower/3rd Prol. - Constructoon. If Connector IS bull here. IS expected to begin on 1997. 

Many of the business/real estate professionals io1erviewed staled tbal implemeowion of a Down1owo Coooee1or could conuibute 10 a g:reaier 
viabili1y of fu1ure developmeolS if a swion were IOCaJ.ed nearby. In addition. a proposed projeCI bas incorporated a sta11on 1n10 its existing 
plans creating a uruque JOiol development opponuoity. 

Development Opportunities 

St<,NIFICA!f[ NOT£'i: 

o According to current land use plans for tbe Ci1y 
of Los Angeles. 2:1% of available densi1y is 
remaining in Bunker Hill. However. if any sign­
ificant tran~-ponation proJect is built in Bunker 
Hill. such as tbe proposed Downtown Connector. 
the Floor Area Ratio would he allowed to increase 
from 5: I to 6:1 creating an additional 4.0 million 
square feel of available density. 

(> l>evt.'lopmenl opponuoities exis1 around all tbret> 
of the proposed staiions. Mixed-use developments 
including residential. office. relail and bo1el 
provide th,.. b.!s1 opponuoi1y for join! d.-velopmeol 
rn lhe Hunkt.'r Hill area. 

o LIiiie Tokyo has a high percentagt.' of available 
d..-ns11y due in larg..- part lo underdeveloped 
parcels ratht.'r than vacant spact.'. 

o Los Angeles Coun1y can cause long 1em1 coos­
trucuon of ovt.'r 6.0 million net reol:lble square f.-e1 
on 11$ vacanl and underutiliz.-d Civic Center 
propenies w11hin current zoning and CBI> Redev­
<'lopment Plan Restncuons. 

o Add111onal dt'velopment maybe facilitated at lht' 
7UJ/Flov.w s1a11on hy pr,..senc,.. of a through roUlt'. 

30.000.000 

== 
25.000.000 

fT 
C 20.000.000 
~ 
-a 
i 15.000.000 
0 
.! 
i! 10.000.000 

'e 
> 5.000.000 < 

0 Avo110ble 

D Existing 

Community 
Historic Core 
Bunker Hill 
little Tokyo 
Civic Center 
First Street East 

0 
HIS!oroc Bunker Lrt11e CIVIC Fors! 
Core HII lol(yo Cen!er Stree! 

East 

Community 

~ource: Community Rc:development A!?ency 

Existing 
Devtpmnt. 
16.000.000 
14.672.000 
2.000.000 
8.800.000 

500.000 

58% 
Tl% 
20% 
57% 
9% 

Available 
Density 

11.600.000 
4A67.755 
8.000.000 
6,500.000 
5,000,000 

42% 
23% 
80% 
43% 
90% 
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Environmental Assessment 

The following is a preliminary assessment of environmental impaCL"- a<;sociated witl1 the AlternatiYe A - Runker 
Hill First Street. Both shon and long-tenn i.mpacL~ are presented in key impac1 are,L,. such as land use. uaffic and 
parking. noise ru1d vibration. air. aesthetics. cultural resources. ru1d business impacts. A suhsequent En\'ironmem.al 
Impact Report following this s1udy will provide detailed analysis of anticipa1ed impacts and proposed mitigation 
measures. 

Short-Term Construction Impacts 

The Bunker Hill First Street alternative will utilize, a combination of cut-and-cover and bored tunnel construction 
techniques. However, at the northern end along Garey Street, the line uansitions to an aerial configuration to connec1 
with Union Station. As discussed in the Engineering Feasibility section. the cut-and-cover technique poses 
considerable surface impacts. Five segments of Alternative A, as identified in the following matrix. will experience 
significant environmental impacts during construction. These segments will be most heavily affected. during the 
process of ground breaking, digging and placement of wood boards. The surface sueet will be significantly altered. 
At a minimum, one traffic lane in both directions will remain open for local traffic circulation. While the at-grade 
wood boards or precast concrete planks will permit normal traffic flow during construction, the altered street will 
cause various impacts outlined below in the matrix. 

A significant issue for all of the three Bunker Hill alternatives is the starting point for construction. Will construction 
stan at the Metro Center or Union Station? The starting point is significant in relation to the environmental impacts. 
It will be the ingress and egress point for truck entry and dirt hauling throughout the entire construction process. 
Pedestrians along this segment would be affected from potentially altered sidewalks and/or change in accessibility 
to local business fronts. Street traffic would also be altered with a likely lane closure during the construction period. 
As a result of construction activity, significant noise, dust and vibration impacts are also anticipated to the immediate 
area. Although temporary. on-going construction activity will result in visual impacts from the presence of 
construction equipment. materials and alteration of the street. This intense activity may be more appropriate at the 
northern end of the alignment from Union Station, where the existing local land use is light industrial and less dense. 
An ingress and egress point for truck activity may be conveniently located near Garey Street where abandoned 
buildings and/or vacant property may be utilized. The alternative is starting at Metro Center which would 
significantly exacerbate already identified sbon-term impacts associated with the cut-and-cover construction here. 
In addition, the effect of wnneling and cut-and cover construction on ground movement, water table change, and 
deformation of the adjacent structures shall be continuously observed and any potential impacts mitigated. 

Another construction impact associated with all the alternatives. is construction of the aerial structure across the IOI 
Freeway for the connection to Union Station. A Traffic Management Plan will have to be prepared and approved 
hy Caltrans identifying the construction procedures that will be employed to minimize impacts on the freeway. (Refer 
to "Need for System Facilities" Technical Repon. Instrumentation System section for potential impacts. 

Long-Term Impacts 

Due to tlle nature of construction being proposed, cu1-and-cover and tunneling. the long-term impacts are mostly 
limited to propeny acquisition and traffic, both pedestrian and vehicle. Furthermore, some permanent street closures 
at Jackson, Ducommon and/or Garey (northern section only) Streets may be required. which could potentially result 
in a significant traffic impact Re-routing of local traffic might be required as a potential mitigation measure. These 
transponation impacts are discussed in greater detail in tlle following subsection. Some of the other long-term 
impacts include issues such as business development and aesthetics. 
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Segment/Station 
71h Sll'MI ~letro Cm~r: 

.\ietro Center to mid-blocl on Flower Street. 

hct,.·een Fifth 30d Sixth Street 

4th & Flower Station: 

Between Third 30d Fourth Streets 

1st & Main Station: 

Between Spring and Main Streets 

Isl & Alameda Station: 

C oroer of First and Alameda Streets 

! 

ENVIRONMENTAL ASSESSMENT 

ALTERNATIVE A· BUNKER HILL FIRST STREET 

WJ\ PROFILE 

Plan& ! 
Length j 

Type or 
I 

Construction i Prorue ! Potential Impacts 
0+00 to .. +00 .. oon. Cut-and-Cover Short-Term!C on.stn,cllon Rel,ueJ: 

- lncre:ised tru~I,; traffic 

. Altered pedestri30 :lod vehicle tr3ffi.: 

· Altered business 3CCessibility 

• lane closures 

- Noise. air. dust. vibration 

· Visual 

i Long-Term: 

- Increased cedestrian traffic 

· 16+00 to 19+00 i 275 ft. I Cut-and-Cover j Shon-Term/Con.stn,c:rion Relau,d: 
- Increased 1n1cl; traffic 

' 
' ! - Altered pedestri30 :lod vehicle traffic 
i : I I 

I 
I - Altered business accessibility 

! - laac closures 

• Noise, air. dust. vibration 
: : I • Visual 
I I 

I I Long• Term: 
' • frq,erty acquisition 

i ' 
I -Business development 

I ' - Increased cedestriao traffic I 

5 3+00 10 56+00 jmtt. Cut-and-Cover j Shon•Term/Con.stn,c:tion Relaud: 

I 
- Iacreased truct traffic 

- Altered pedestrian and vehicle traffic 
I 

• Altered business accessibility 

- lane closures 

• Noise, air. dust. vibration 

• Visual 

Long-Term: 

I - Prq,erty acquisition 
' I ' - Business development I 

i - Increased nedestrian traffic 

76+-0010 79+00 I 215 tt. Cut-and-Cover I Shon-Term!Con.srruction Rewed: 
I I -Increased truct traffic 

I I 

I 1 
• Altered pedestrian and vehicle traffic 

I 
I - Altered business accessibility 

I - lane closures I 

I • Noise, air. dust. vibration 

i - Visual 

I I -Cultural resources 
I Long-Term: 

I I 

I l ! : - Property acquisition 
I I - Business development 

! I I 
: I ! ! - Increased oedestrian traffic 

Ga~y St~t: \ 79+00 to 105+00 12.600 ft. I Portal & Aerial \ Shorr-Term!Con.stn,<:tion Related: 

Qyey Street. between 1st & Alameda Station It . I • Increased truclr. traffic 

Commercial Street - Altered vehicle traffic 

I - Altered business accessibility 

' - Street closures 

I I - Noise. air. dust, vibration 

! I - Visual 

I 1 Long-Term: 

Property :icquisition ...ad displacement 

I ' 
Right•of-w:ly acquisition 

Visu"1 

Street closures 

Sensitive 

Receptors 

Downtciwn lit-r:iry 

iNooe 
I 

I 

I 
I 

! 
i 

i 
I 
I 

' I 
' 
i Nooe 

i 
I 
I 

I 
j Koyasan Buddhist Temple 

I 

: 

I Los Angeles Hompa 

1 Hongw3nji Betsu (Temple) 
; 
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Transportation Impact Analysis 

Traffic Impacts 

Since the Bunker Hm First Street alternative is primarily subway, there will he minimal ongoing impacc co 
vehicular traffic, excepc in the vicinicy of Garey Street Garey Screec is a local screec with low traffic volwnes. 
During the Route Refinement/EIR srage of this project. the precise location and alignment of the ponaJ and transition 
structure to aerial configuration will be identified. In general, this transition will occur nonh of Temple Street and 
south of Commercial Street. Depending upon its design, it could affect traffic on Jfil:kson Street and/or Ducommon 
Street This will determine whether Garey Street or the intersecting side streets might have to be closed to vehicular 
traffic. At the present time, Garey Street bas one travel lane in each direction plus parking on each side of the street 
and runs between East Temple Street and Commercial Street There are no major cross-streets along Garey Street. 
It is utilized by some traffic as a route to the freeway, but it is parallel by Vignes Street, one block to the east, which 
leads directly to the freeway on ramp and which can accommodate any traffic diverted from Garey Street. 

Bunker Hill First Street will facilitate the addition of several new rail Jines through downtown. The preliminary 
operations plan developed for this srudy included six lines through the connector with the potential for as many as 
60 trains per hour, total of both directions. Some of the rail lines would utilize the existing Blue Line corridor along 
Washington Boulevard. Other lines would potentially utilize the extension south and west to USC/Exposition Park 
and potentially west to Santa Monica Nonh of Union Station they would extend to Pasadena or the Glendale­
Burbank area. There is the potential for traffic impacts along the southern section of Rower Street. where the trains 
run at-grade, and at the Rower/Washington intersection. These potential impacts are not new locations where traffic 
may be affected, but the connector will facilitate enhanced rail service which will result in additional train service, 
thereby increasing the level of at-grade train movements through intersections on lower Flower Street South of 
Washington Boulevard, the rail lines will split, some proceeding along the existing Blue Line to Long Beach and 
some extending west to Santa Monica. therefore the impacts of the connector should not be significant beyond the 
Rower/Washington intersection. In the next phase, the potential need for mitigation measures along Rower Street. 
south of the existing Blue Line portal to Washington Street, will be assessed. 

Station Areas 

The average daily traffic volumes on the roadways where the three Bunker Hill First Street stations would be 
located are as follows: 

Station Location Traffic Volume (ADT) 

1st and Alameda Stree~ 24,000 
(plus 27,000 on Alameda) 

1st and Main Stree~ 30,000 

4th and Flower Streets 20,000 
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The primary circulauon issues with the subway configuration are associaced with station areas. pedestri:m :1cres!- and 
incegration with bus servic.e. The parking demand at these scations will be negligible because these scations primarily 
serve as destinations for employees coming into downcown and for incernal downcov:n trips. There is no parking 
proposed at these stations, therefore vehicular impacts associaced with the stations are minimal. Pedestrian access 
will be provided via escalators/elevacors co the street level. The proposed stations would be expected to generace 
a high volume of pedestrians. so appropriace sidewalk and station acc.ess capacity will have co be provided co handle 
peak pedestrian loads at commute periods. For example, the station at 4th/Flower would serve a number of high-rise 
office buildings and hocels (on Flower Street and on Bunker Hill via escalators) with a large employee base. The 
station at I st/Main would serve a variety of establishments including the Civic Center area with a large number of 
transit-oriented employees. The station at 1st/Alameda would potentially serve a large number of developmenlS 
proposed in the vicinity as well as the Little Tokyo area 

Transfer Opportunities 

Even though all three Bunker Hill alternatives provide transfer opponunities with the Metro Red Line at the Metro 
Center Station and at Union Station, a potential additional transfer oppornmity is provided with Bunker Hill First 
Street. The station at 1st/Main Streets is in close proximity to the Metro Red Line Civic Center Station. This 
transfer would however, require a one-block walk between the station ponals. The bus service on 1st Street is 
relatively limited compared to the nonh-south streets, primarily because of the nonh-south orientation of many routes 
through the downtown area, but First Street is utilized by several MTA (former RID) routes, the DASH, and 
Torrance and Gardena Municipal Lines. The accessibility to bus transit service for the passengers of rail service 
would provide convenient connections and vice versa. When the locations of stations and ponals are finalized in 
the EIR, pedestrian access routes should be analyzed and mitigation may be required. 

Parking 

Parking is not proposed to be provided at any of the stations by MT A. The primary modes of access at these 
stations will be walk-ins, bus transfer, kiss-and-ride (drop offs), or parking in available parking provided by others. 
The only area where on-street parking is potentially displaced is along Garey Street. Long-term metered parking 
($1.00 for JO hours) is provided on both sides of Garey Street; 33 spaces between Temple and Ducommon Streets, 
the blocks most likely to be affected, and IO spaces and one loading zone north of Ducommon, which may 
porentially be affected. The number of parking spaces which could potentially be displaced is therefore 
approximately 40, which is relatively insignificant The availability of other long-term metered on-street parking 
within a one block walk, plus off-street parking facilities nearby, would offset the loss of parking along Garey Street. 

Driveway Access Issues 

The proposed alignment does not impact any driveway access. except along Garey Street. Garey Street provides 
access to only a limited number of industrial/warehouse facilities, plus an exit from the DWP site. Access may be 
limited to right-in/right-out only, for these driveways along Garey Street or potentially closed if the propeny along 
the east side of Garey Street is purchased to accommodate the portal and transition to aerial structure. Driveway 
impaclS will have to be evaluated in greater detail when the portal and transition structures are localed. 
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BUNKER HILL SECOND STREET 
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ALTERNATIVE B 
Bunker Hill Second Street 

Technical Description of Alignment 

Alternative Subaltemative At-Grade Tunnel Cut & Conr 

B Low Profile 720' 7,390" 1,870' 

B High Profile 720' 2.020· 7.240' ~ 
Total 

10.970' 

10.970' 

->ourc:c r;msmeu,c.s 

Alternative B - Bunker HiU Second Street is the second of three alternatives studied which begin at the existing 
terminus of the Long Beach-Los Angeles Blue Line at Metro Center (Seventh and Flower Sueets). (Appendix E 
Plan and Profile Alt. B.) Bunker HiU Second Street begins as does Bunker Hill First Street. However, as this 
alternative proceeds north along Flower Street, a curve is introduced which turns the line to the east directly under 
Second Street. Toe line continues under Second Street until just east of San Pedro Street where reverse curves to 
the left are introduced to transition the alignment to tie into that of Alternative A Bunker HiU First Street just west 
of Alameda Street. Beyond that point, the alternative is identical with that of Bunker Hill First Street. That is, 
the line continues in tunnel under First Street, through Little Tokyo and beyond Alameda Street before once again 
turning to the north. At this point the alignment undergoes a transition from an underground to an aerial structure, 
with the resulting portal strucrure being located just north of Turner Street. Toe alignment itself avoids the Nishi 
Hongwanji Buddhist Temple located at the intersection of First and Vignes Streets, and also endeavors to maintain 
traffic along Garey Street between Turner and Ducomnum Streets. To accomplish this, the alignment emerges 
somewhat east of Garey Street, thereby affecting the properties along Garey Street between Turner and Commercial 
Streets. However, there is a possibility that Garey Street between Ducommun and Commercial Streets, as well as 
Ducommun and Jackson Streets between Garey and Vignes Streets, would be closed to traffic if there is not enough 
right-of-way available. Reverse curves are then introduced to transition the alignment from along Garey Street, 
across the Hollywood Freeway, and evenrually to tie into trackage along Platform No. I of Union Station. At that 
location, the alignment connects with the Pasadena - Los Angeles Blue Line. 

Three station locations are proposed for Alternative B, including: 4th & Flower, 2nd & Main and 1st & Alameda. 
On the following page is a srudy area map illustrating the proposed alignment through Downtown Los Angeles. 
(Figure V-81.) In addition, a complete set of Plan and Profile drawings are presented in Appendix E. These 
drawings are to be viewed only as conceprual drawings completed to assess engineering feasibility. 
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BLUE LINE CONNECTION 

POSSIBLE 
DODGER STADIUM 

TRANSIT ACCESS 

FUTURE 
PASADENA 
LIGHT RAIL 
PROJECT 

COMMUTER RAIL TO 
SAN BERNARDINO 

ALTERNATIVE B 
PRELIMINARY PLANNING STUDY BUNKER HILL-SECOND STREET 

Figure V-Bl METROLPOLITAN TRANSPORTATION AUTHORITY 

• • • • Metro Red Line 
■ ■ ■ ■ Metro Red Line Eastern Extension Alternatives 
- Metro Blue Line, Long Beach and Pasadena Segments 
1111111111111 Downtown Connector Alternative 
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Engineering Feasibility and Constructibilih' 

Two basic approaches are available for the 
cons1ruction methodology of Bunker Hill alternatives 
underground segments: I I deep bored tunnels (Figure 
to the rightl, and 2) cut-and-cover conslrUction 
(opposite page). This is the same for Alt. A, B & C. 

l)eep Bored Tunnels 

Tunneling requires two separately-bored tubes, one 
needed for each direction of track. If deep enough, 
these tunnels would not negatively affect buildings or 
other types of structures above. However other 
potentially serious issues related to tunneling include: 

• High capital costs 
• Time of construction 
• Necessary ventilation 
• Geological and/or groundwater consideration 
• Effect of sharp horizontal curves 
• Tunnel conslrUction permit and safety issues 

Cut-and-Co'Ver Construction 

(-·-· 

. , ,, 

-~~----------'-:,, 
,/ .'( 

.;-<.. . / , •. 

BORED TUNN!::L • TYPICAL SECTION 

Cut-and-cover cons1ruction would involve a single large trench and the construction of a box structure which would 
eventually be buried, thereby allowing the reconstruction of the street above. The required trench would be wide 
enough to accommodate a two-track light rail line. With double platforms located along the exterior sides of tracks 
in the underground stations, such as the case of the existing Metro Center Station, the width of the cut-and-cover 
concrete box may be kept minimum between stations. Such minimum box width is approximately 45' considering 
the dual-track train operation envelope, a pair of structural walls, and their adjacent outer SPTC walls. However, 
for less disturbance to the existing buildings, it is desirable to have a minimum clear space on each side of Io· added 
to the construction limit Thus, a rough estimate of the required street width for normal cut-and-cover construction 
is approximately 65'. In addition, other issues related to cut-and-cover include: 

• 
• 

Temporary disruption of vehicular/pedestrian traffic and parking (mitigated by temporary covering of trench) 
Potential impacts on businesses along the route (mitigated by RCC mitigation plans) 

• 

Potential noise and air pollution during construction 
Generally greater impacts upon existing utilities and what is required to maintain services 
Soil suppon requirements 

Requirements for Alternative R - Bunker Hill Second Street 

The above trade-offs between tunnel and cut-and-cover construction approaches must be considered for all Bunker 
Hill alternatives. In certain circumstances, however, a choice is not available. The construction of underground 
stations will require cut-and-cover construction, regardless of the depth of the station. Funhermore, and as a rule 
of thumb, the top of any tunnel slrUcture should be approximately one tunnel diameter below the surface elevation 
in order to allow the tunnel to be bored. A lesser depth could also mandate cut-and-cover construction. 
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··----?";"' 
:." /' 

CUT-ANO-roVER BOX 
TYPICAL SECTION { 2) 

;..'•/" -
i ; 

Specific to the three Bunker Hill alternatives is the immediate transition from Metro Center to a tunnel section which 
requires cut-and-cover construction. In addition, all the Bunker Hill Alternatives A, B and C transition from tunnel 
to aerial viaducts along Garey Street which can be assumed to also involve cut-and-cover construction. This could 
be extended to the 1st/Alameda Station to save costs. 

Other engineering issues specific to Bunker Hill Second Street include: 

Under/Over Red Line Tunne~ - As the Blue Line Connection crosses the Red Line Tunnel along Hill and Second 
Streets, more separation is available between the Tunnel and street surface than at First Street Therefore, both 
"over" and "under" schemes are presented, however, the "over" option appears to have inadequate separation between 
the Red and Blue Line tunnels. Nevertheless, the presentation of both profile options is intended to provide insight 
as to some of the comparative issues involved such as the ability to reduce depth of stations 

Second Street Vehicular Tunnel - Inadequate venical separation may be confronted between the proposed Blue 
Line runnels and the existing Second Street vehicular tunnel, as well as the Red Line runnels, thereby mandating the 
"low" profile option. 

Transition to First Street Station - Land use in the area of transition between San Pedro Street and Alameda Street 
must be carefully monitored. Here too, any further type of development could mandate the use of a "low" tunnel 
profile. 
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Station Location and Design Analysis 

Given I.he alignment of AlternatiHi R a, determined hy engineering feasihility mid ..:onstructihility. more specitk 
information is developed for each station location and configuration. The following narrative and gmphic mfonnation 
presents a descriptive overview of the design implications surrounding each proposed station as well ~L, a perspective 
on I.he stauons· imegration wilh adjacent land uses. 

System Configuration 

Alternative B - Bunker Hill Second Street is predominantly an underground system wilh a trnnsition to an aerial 
suucture before connecting to Union Station. Station location choices were based upon existing and anticipated 
future ridership demands to and from local centers. A total of three underground station locations are proposed: 

4th & Flower Station (between Third and Folll'th Streets) 
2nd & Ma.in Station (between Ma.in and Spring Streets) 
1st & Alameda Station (comer of Alameda and First Streets) 

Station Platforms 

All locations a.re assumed to involve cut-and-cover tunnel sections. The separation of individually bored tubes is 
such that center platforms a.re indicated. In order to exit from these stations to peripheral sidewalks, it is traditionally 
necessary to introduce mezzanines. An alternative is available in the event the involved street is sufficiently wide 
to have a median divider in which stairs/escalators/elevators can exit Such, however, is not the case for Bunker 
Hill Second Street. A further alternative could involve the use of side platforms which are not interconnected. In 
any event, the exact physical definition of station configurations is a matter of later design phases. 

Station Portal Locations 

As pa.rt of this Preliminary Planning Study, portal locations a.re identified for ea.ch underground station location. For 
the three proposed stations of Alternative B, two portals a.re identified for the 4th & Flower Station and one portal 
is identified for the 2nd & Ma.in and 1st & Alameda Stations, respectively. For these latter two stations, a secondary 
portal location is suggested which may be incorporated into the system as patronage demands warrant in the future. 

Engineering-Related Issues 

Other related engineering issues include: 

• Station locations a.re flexible and a.re only limited by the need to be located within horizontal 
tangents, as well as vertical tangents with a I o/i- maximum to 0.3o/r minimum vertical grade. 

Station locations can be shifted in order to incorporate specific station entrances. ln essence, 
mezzanines can be extended to accomplish similar goals. One such specific station entrance 
presently identified is at the northeast comer of the 4th & Flower Station. 

The following pages illustrate the proposed station locations for Alternative B - Bunker Hill Second Street. Local 
land uses a.re highlighted by building name and/or any prominent entity located near the station location to illustrate 
potential ridership demands associated with these sites. (Only graphics a.re presented for the 2nd and Main Street 
Station. All other station location graphics a.re identical to Alternative A.) 
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2ND&MAIN 

The 2nd and Main Station would provide convenient service to 
nearby activity centers such as Little Tokyo, the Spring Street 
commercial office core, and the Civic Center. In addition to 
these areas, other significant uses include Cal trans Headquarters, 
the County Enli?ineering Building, St. Vibiana's Church and 
School. 

Located below 2nd Srreet between Spring and Main Streets, the 
proposed station would be constructed with the implementation 
of Bunker Hill Alignment Alternative 'B'. The station would 
initially have a single portal located on the northeast comer of 
2nd and Main Streets, with a possible future portal surfacing in 
the existing Cal trans parking lot on the northeast comer of 2nd 
and Spring Streets. 

iOURCE PACIFIC AEROCRAPHICS. J1nuerv 1992 
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STATIONS AND PORTALS 
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➔ Aerial 

l=I Subway 

Ii] Proposed or Existing Portal 

(Q] Optional Portal for Future Development 

NOTE: Sr.cu.ion/Portal Locauons subject to change 
during the subsequent Roi.a.e Refinement and 
EIR process, including possi~ integration with 
fwMTe ad,iacmt d.e.ielopments 
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View loolcintmu frmn muivaian of 2nd. and. Main Streets. The New Of4l1i Houl 
appaz,s in haclcground. 
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St. Vihiana' s CJuorh and School. 

Vieu, soudi along Spring Sert.et. The Ronald Reagan Srare Offiu Building appears in 
~-
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Station Site Visual Survey 
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CAPITAL COST ESTIMATE 
ALTERNATIVE B - BUNKER HILL SECO:--rD STREET 

LOW PROFILE 

ITEM DESCRIPTION 

GUIDEW A Y AND STRUCTURES 
STATIONS 
MAIN YARD AND SHOP 
SYSTEMWIDE EQUIPMENT 
VEHICLES 
SUBTOTAL (A) 

PRE-REVENUE OPERATION 
OWNERS INSURANCE 
MASTER AGREEMENTS 
SUBTOTAL (B) 

ART FOR TRANSIT 
SUBTOTAL (C) 

RIGHT-OF-WAY 
SUBTOTAL {D) 

PROFESSIONAL SERVICES 
SUBTOTAL {E) 

CONTINGENCY 
OF SUBTOTAL (A+B) 
OF SUBTOTAL ITEM (DJ 
OF SUBTOTAL ITEM (El 
SUBTOTAL (F) 

HAZARDOUS WASTE REMOVAL (ALLOWANCE) 

GRAND TOTAL-1993 DOLLARS 

* See worksheet for detail. 

ESTIMATED COST 

(1~3 DOLLARS) 

$123,389,550 
$105,000,000 

$0 
$60,692,980 
$28 800.000 

$317,882,530 * 

$7,947,063 
$25,430,602 

$7,947,063 
$41,324,728 

$1589413 
$1,589,413 

$15.285.982 
$15,285,982 

$1271868,102 
$127,868,102 

$39,512,798 
$4,203,645 

$12,786,810 
$56,503,254 

$764,299 

' 
$561,218,3071 
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WORKSHEET 

DESCRIPTION 

GUWEWAY COSTS 
Retained Guideway Station 93+40 to 99+50 
Cut & Cover <Guideway) 
Cut & Cover <Station) 
Guideway At-grade 
Aerial Guideway 
Tunnel Construction 
Underpinning <Allowance) 
Soil Stabilization Under Existing Tunnels 
Tie-in at Station 4+52 
SUBTOTAL (GUIDEW A Y COSTS) 

STATION COSTS 
At-grade Station (3-car) 
Aerial Station (3-car) 
Subway Station (3-car) 
Parking Spaces 
SUBTOTAL(STATION COSTS) 

MAINTENANCE FACILITY & YARD COSTS 
Maintenance Facility 
SUBTOTAL (MAINTENANCE COSTS) 

VEHICLE COST 
Light Rail Trains 
SUBTOTAL (VEHICLE COSTS) 

SYSTEM-WIDE EQUIPMENT COST 
Trackwork 
Train Control Station (LRT) 
Train Control Guideway (LRT) 
Traction Power Station (LRT) 
Traction Power Guideway (LRT) 
Communications 
Fare Collection (LRT) 
Fans/Air Handling/UPS 
Signage & Graphics 
SUBTOTAL (SYSTEM COSTS) 

TOTAL ESTIMATED COST 

UNIT 

_ gu~-~•.n:___ PRICE 

610 
1,870 

900 
0 

990 
6,600 
2,290 

1 
1 

$2,575 
$18,400 
$29,800 

$0 
$5,400 
$7,736 
$1,500 

$500,000 
$250,000 

3 $35,000,000 

12 $2,400,000 

10,970 
3 

10,970 
3 

10,970 
10,970 

3 
3 
3 

$421 
$900,000 

$2,013 
$1,580,000 

$270 
$1,330 

$670,000 
$1,750,000 

$580,000 

UNIT 

RF 
RF 
RF 
RF 
RF 
RF 
RF 
LS 
LS 

EA 
EA 
EA 
EA 

LS 

EA 

RF 
EA 
RF 
EA 
RF 
RF 
EA 
EA 
EA 

TOTAL 

I 
I 
I 

... .I 

$1,570,750 
$34,408,000 
$26,820,000 

$0 
$5,346,000 

$51,059,800 
$3,435,000 

$500,000 
$250,000 

$123,389,550 

$0 
$0 

$105,000,000 
$0 

$105,000,000 

$0 
$0 

$28,800,000 
$28,800,000 

$4,618,370 
$2,700,000 

$22,082,610 
$4,740,000 
$2,961,900 

$14,590,100 
$2,010,000 
$5,250,000 
$1,740,000 

$60,692,980 



ECONO:\UCf:\'IARKET ANALYSIS 
ALTER:--:ATIVE B - BCNKER HILL SECO~D STREET 

Sl<iNIFICA!'J: NOTES· 

o Vacancy rilles in Bunker Hill are :ipprox.imillc:ly 20'i<. 
Potentially. the proposed l>owntown Connector could 

help decrease vacancy ra~s around the stations. 

o According to land we plans for the City of Los Angeles. 

Bunker Hill is 77'7< buih-out with some undeveloped 
parcels available. By comparison. the Historic Core. 
Liule Tokyo and Civic Center have 42%. 80% and 
4~%. respectively. in available density. 

u CBD lease rates range from SI 3.00 to $25.00. 

o Alternative B proposes Slation locations that serve 
three distinct land we groups: 4th/Aower station has 

a hi{!h concentration of office we. 2nd/M.un station 
is primarily office wes but with a high concenu-atioo 
of retail ttSe. 1st/Alameda station has lhe hi{!hest 

level of industrial ttSes. 

o Approximately 3,780 residential uniu and 3.685 
hot.:l rooms are localed 1n !he vicinity of Al~mative B. 

SIGNfDCAtf[NuTES · 

o Bunker Hill bas the hi{!hest concentration of erq,loy­
ment with the {!l'eatest density found il1 the 4th/Aower 
sw.ion due primarily to the large office-related work 

SC:f,!menL 

o Employment is concenU'aled in the clerical occupa• 
tional Cale{!ory, which accounL< foe 44% of workers. 

o Professionals and managers account for 2~% of lhe 
workforce which is the second hil,!hc=st occupational 

concentration. 

o Based on proposed developmenL estimated employ­
ment includes an additional 35.132 jobs. 

Origin of Office Employees 

North 

3Cl'lo 

West~Ecsl 

24%~28% 

South 
1~ 

Source: LA Sua1q:1c Trausporuuon Ac:t1011 

Current Land Use 

a.coo.coo 

GI 6.CXXl.COO DI 
C 
0 
~ 4.COO.COO 
GI a 
::, 
c- 2.CXXl.COO 
"' 

0 

station Location 

• Sq. Ft. dala not avawib~ for residential or bore!. 

Station Location 
4th/Rower 
2nd/Main 
1st/Alameda 

Current Employment 

3SJ:m 

30.COO 

- 25J:m I 
! 
Q. 
E 20.COO ... 
c 
t 
::, 15J:m u 
0 
0 lOJ:m z 

5J:m 

0 
4th/Flower 

lst/Alamedc 

Source: Community Redevelopment A{!ency 

Square Footage 
Office Retail Industrial 

7.509fJ29 738.243 79.013 
5.005.735 1.415212 295.169 

609.032 348.203 997.204 

2nd/MOIi'\ lst/Alcmedc 

Public 
373.519 
660.054 
465.451 

D Public 

D lndustncl 

■ Of11Ce 

0 Retail 

station Location 

Source: Community Redevelopment Agency 

Station Loe Office Retail Industrial Public Hotel Total 
4th/Flower 27.034 1.773 213 1.578 1,500 32,098 
2nd/Main 8.685 3.400 798 2.787 964 16,634 
lst/Almdo 2.166 837 2.695 1.980 253 7,931 

Total 37,885 6,010 3,706 6,345 2,717 56,663 

•• 

• 
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ECONOI\UC/MARKET A!\ALYSIS 
ALTERNATIVE B - BUNKER HILL SECOND STREET 

1 Withrn 0.::!5 mile~ uf rirnnosc:d stali\,n l 

Major Planned Projects 
Eimt ~tcHt r:.2db Mgcgm~• Eltm.1 Elsm2cl~csl Qflis.2 &2i2s.t 
(Alomedo.lst. Centro/, Temple) (NE Comer - Alameda & I st) - Office 1 A00.000 s.f. 
- Office 785.000 s.f. - Office 495.000 s.f. - Retail 50,000 s.f 
- Retail 95.000 s.f. - Retail 234.000 s.f. 
- Cultural 65.000 s.f. - Recreational 15.000 s.f. 
- Housing 273 units - Housing 1.200 units 
- Hotel 426 units - Hotel 433 rooms 

~mbiDI ~s..ifis. Em Str..t ~2Ylb 
(Sunset & Alomedo) (SE Corner - Alameda & 1st) 
- Retail 185,000 s.f. - Office 389 .000 s.f. 
- Housing 296 units - Retail 215.000 s.f. 

- Housing 640 units 
- Hotels 400 rooms 

~ 

Finl street NOllh • Wc:iting for City approval end financing. Construction expected to begin in 1994 

~Padlc • Estimate of construction date not given. 

Mangrove &tales • Completing EIR. with construction expected to begin in 1997. 

Finl Street~ - Completing EIR. with construction expected to begin n 1997 

Fioww/lrd PrOI. • Construction. if Connector is built here. isexpec:tedto begin 1n 1997. 

S{<iN/flCAI{[ NQTF,S.· 
Many of the business/real eswe professionals interviewed stated lha1 implementation of a Downtown Connector could cootribute to a greater 
viability of future developments if a station were localed nearby. lo addition. a proposed project bas incorporated a station into ilS eltisting 
plans creating a unique joint development opportunity. 

Development Opportunities 

SIGNIFJCAI{[ NQTFS: 

o According to current land use plans for the City 
of Los Angeles. 23% of available density is 
remaining in Bunker Hill. However. if any sign­
ificant transportalion project is built in Bunker 
Hill. such as the proposed Downtown Connector. 
the Aoor Area Ratio would be allowed to increase 
from 5:1 to 6:1 creating an additional 4.0 million 
square feet of available density. 

o Development opponunities exist around all three 
of the proposed stations. Mixed-use developments 
including residential. office. retail and hotel 
provide the best opponunity for joint development 

in the Bunker Hill area. 

o Little Tokyo has a bigh percentage of available 
density due in large pan to underdeveloped 
parcels ratbertban vacant space. 

o Los Angeles County can cause long term cons­
truction of over 6.0 million net rentable square feet 
on its vacant and underutilized Civic Center 
properties within current zoning and CBD Redev­

elopment Piao Restrictions. 

o Additional development maybe facilitated at the 
7th/Flower station hy presence of a through route. 

30.000.000 

;:: 25.000.000 
~ 
~ 20.000.000 
~ .. 
i 15.000.000 
Q 

j I 0.000.000 

l'i 
> 5.000.000 < 

ro::::7 
~ 

Community 
Historic Core 
Bunker Hill 
Little Tokyo 
Civic Center 
First Street East 

0 
Hislonc Bunker Little Civic Fil'St 
Core Hil lekyo Center Street 

Existing 
Devlpmnt. 
16 .000 .000 
14.672.000 
2,000.000 
8.800.000 

500,000 

East 

Source: Community Redevelopment A,ency 

Available 
Density 

11.600.000 
4A67.755 
8.000.000 
6.500.000 
5,000,000 

42% 
23% 
80% 
43% 
90% 

• lncludc=s l:irier .v~.a tban .25 mlles around SC.U.h)n suer.. 



Hlui: Line Connection Preliminar, Planning Stud, 

Environmental Assessment 

The following is a preliminary a,;sessmem of environmental impacts associated with the Alternath·e R - Bunker 
Hill Second Street. Both shon and long-tenn impacts are presented in key impact areas. such as land use. traffic 
and parking, noise and vibration, air, aestheUc!.. cultural resources. and husiness impacL,. A suhsequcm 
Environmental Impact Repon following this study will provide detailed analysis of anucipmed impacts and proposed 
mitigation measures. 

Short-Term Construction Impacts 

The Bunker Hill Second Street alternative will utilize a combination of cut-and-cover and bored tunnel construction 
techniques. However, al the nonhern end of the alignment along Garey Street, the line transitions to an aerial 
configuration to connect with Union Station. As discussed in the Engineering Feasibility section, the cut-and-cover 
technique poses considerable surface impacts. Five segments of Alternative B, as identified in the following matrix. 
will experience significant environmental impacts during construction. For a minimum time period of approximately 
three weeks, these segments will be most heavily affected. During the process of ground breaking. digging and 
placement of wood boards, the surface street will be significantly altered. At a minimum, one traffic lane in hoth 
directions will remain open for local traffic circulation. While the at-grade wood boards or precast concrete planks 
will permit normal surface traffic flow during construction, the altered street will cause various impact,; as outlined 
in the following matrix. 

A significant issue for all of the three Bunker Hill alternatives is the starting point for construction. Will construction 
stan at the Metro Center or Union Station? The starting point is significant in relation to the environmenlal impacts. 
It will be the ingress and egress point for truck entry and din hauling throughout the entire construction process. 
Pedestrians along this segment would be affected from potentially altered sidewalks and/or change in accessibility 
to local business fronts. Street traffic would also be altered with a likely lane closure during the construction period. 
As a result of construction activity, significant noise, dust and vibration impacts are also anticipated to the immediate 
area. Although temporary, on-going construction activity will result in visual impacts from the presence of 
construction equipment, materials and alteration of the streeL This intense activity throughout construction may be 
more appropriate at the nonhem end of the alignment from Union Station, where the existing local land use is light 
industrial and less dense. An ingress and egress point for truck activity may be conveniently located near Garey 
Street where abandoned buildings and/or vacant propeny may be utilized. This alternative starts at Metro Center 
which would significantly exacerbate already identified shon-term impacts associated with cut-and-cover construction. 
In addition, the effect of nmneling and cut-and cover construction on ground movement, water table change, and 
deformation of the adjacent structures shall be continuously observed and any potential impacts mitigated. 

Another construction impact associated with all the alternatives, is construction of the aerial structure across the IO I 
Freeway for the connection to Union Station. A Traffic Management Plan will have to be prepared and approved 
by Cal trans identifying the construction procedures that will be employed to minimize impacts on the freeway. 

Long-Term Impacts 

Due to the nature of construction being proposed, cut-and-cover and tunneling. the long-term impacts are mostly 
limited to propeny acquisition and traffic, both pedestrian and vehicle. Funhennore. some pennanent street closures 
at Jackson, Ducommon and/or Garey (nonhern section only) StreeL-; may be required, which could potentially resull 
in a significant traffic impact. Re-routing of local traffic might be required as a potential mitigation measure. These 
transportation impacts are discussed in greater detail in the following subsection. Some of the other long-tenn 
impacts include issues such as business development and aesthetics. 
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Segment/Station 
7th Street Metro Center: 

~1etro Center to mid-block on Flower Street. 

between Fifth and Si,;th Street 

4th & Flower Slalion: 

Between Third and Fourth Streets 

2nd & Main Stalion: 

Between Spring and Maio Streets 

Isl & Alameda Slation: 

Corner of First and Alameda Streets 

Gany Street: 

ENVIRO~i\lENTAL ASSESS!\IE~T 

ALTERNATIVE B - BUNKER HILL SECO'.',;D STREET 

WW PROFILE. 

Plan& Type or 
I 

Pro6Je Length Construction i Potential Impacts 
n♦/)'l lO .J+(:11 400ft. Cut-and•Co\'er Short-Temr/CQnJtnt~rwn R,/.,i,J: 

• locre:ised true~ traffic 

• Altered pedestrian and vehicle traffic 

. Altered business accessit-ility 

• Lane closures 

• !l;oise. air. dust. vibration 

. Visual 

long-Term: 

• Jncre:ised .-lestrian traffic 

!6+0010 19+00 , 275 ft. , Cut-and-Cover ; Short-Temr/Co,urrucrion R,lar,d: 

• Increased truck traffic 

• Altered pedestrian and vehicle traffic 

• Altered business accessibility 

I i ' i • Laoe closures 

! i ! • Noise. air. dust. vibration : 
• Visual 

i i long-Term: I ' 

; I • Property acquisition 
: • Business development 

: i I 

i i ' • Increased oedestrian traffic I 

I 50+0010 53+00 1275 ft. Cut-and-Cover j Sho.-r-T,mrlCorutn,ction Relar,d: 

i • Increased truck traffic 

- Altered _pedestrian aod vehicle traffic 

• Altered busioess accessibility 

• Lane closures 

• Noise. air. dust. vibration 

• Visual 

Lon,:T,rm: 

I • Property acquisition 

I 
• Business development 

i • Increased pedestrian traffic 

j 76+00 to 7i,..oo 275 ft. I Cut-and-Cover Short-Temr/Corutrw:tion Rel4r,d: 
I 

i ! locreased truck traffic 
t 

\ 

Altered pedestrian aod vehicle traffic I 

' 
Altered business accessibility 

I Laoeclosw-es 
I 

• Noise. air. dust, vibration 

• Visual 
I • Cultural resources i I I 

I I long-Term: 
! 

I 1 • Property acquisition 

I I Business development 
! I 

I : • Increased pedestrian traffic 

I 79+00 to I 0S+OO :u;ooft. I Portal & Aerial ! Short-T,mrlCorurru~rion R,14r,d: 

Garey Street. between 1st & Alameda Station 1.; i • Increased truck traffic 

Commercial Street i I • Altered vehicle traffic 

I I • Altered business accessibility 

' 
I 

. S ireet closures ' I I 
I I • Noise. air. dust. vibration I ; 

i : 
· Visual I i 

I i long-T,rm: I 
Property ac<:jllisition and displ:w:ement 

Right-of-way acquisilion 

Visual 

Street closur~s 

Sensith·e 

Receptors 
Downtown Lit->rar)· 

. Nooe 

' 

' 

: 

I 

i St. Vibiana Church/School 

: 
i 

i 
i Koyasao Buddhist Temple 

i 
I 

I 

: 
' 

' 
' 

1 Los A.ogeles Ho~ 

I Hongwaaji Beisu (Temple) 

I 

; 

' 



Rlul' Lint' Connection Preliminan Planning Stud, 

Transportation Impacts 

Traffic Impacts 

Since the Bunker Hill Second Street is primarily subway. there will be minimal ongomg impact LO vehicular tratfo.:. 
except in the vicinity of Garey Street. Garey Street is a local street with low traffic volume!-. During the Roule 
Retinemem/EIR stage of this project. the precise location and alignmem of the ponal and transition structure 10 aerial 
configuration will be identified. This transition will occur north of Temple Street and south of Commercial Street. 
Depending upon its design, it could affect traffic on Jackson Street and/or Ducomrnon Street. This will determine 
whether Garey Street or the intersecting side streets might have to be closed to vehicular traffic. A1 the present time. 
Garey Street bas one travel lane in each direction plus parking on each side of the street and runs between East 
Temple Street and Commercial Street. There are no major cross-streets along Garey Street. It is utilized hy some 
traffic as a route to the freeway, bu1 it is parallel by Vignes Street. one block to the east, which leads directly to the 
freeway on ramp and which can accommodate any traffic diverted from Garey Street 

Bunker Hill Second Street will facilitate the addition of several new rail lines tbrouj!h downtown. The preliminary 
operations plan developed for this srudy included six lines through the connector with the potential for as many a, 
60 trains per hour, total of both directions. Some of the rail lines would utilize the existing Blue Line corridor along 
Washington Boulevard. Other lines would potentially utilize the extension south and west to USC/Exposition Park 
and potentially west to Santa Monica North of Union Station they would extend to Pasadena or the Glendale­
Burbank area. There is the potential for traffic impacts along the southern section of Flower Street, where the trains 
run at-grade, and at the Flower/Washington intersection. These potential impacts are not new locations where traffic 
may be affected, but the connector will facilitate enhanced rail service which will result in additional train service, 
thereby increasing the level of at-grade train movements through intersections on lower Flower Street. South of 
Washington Boulevard, the rail lines will split, some proceeding along the existing Blue Line to Long Beach and 
some extending west to Santa Monica, therefore the impacts of the connector should not be significant beyond the 
Flower/Washington intersection. In the project EIR, the potential need for mitigation measures along Flower Street. 
south of the existing Blue Line portal to Washington Street, will be assessed. 

Station Areas 

The average daily traffic volumes on the roadways where the stations would be located are as follows: 

Station Location Traffic Volume (ADT) 

1st and Alameda Streets 24,000 
(plus 27,000 on AJameda) 

2nd and Main Streets 14,000 

4th and Flower Streets 20.000 
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Blue Line Connection Preliminan· Planning Stud, 

The primary circulation issues wilb the suhw;1y configur.ition are a,;sociated wilb station are,L'\. pedeslri;ui access :u1d 
integration wilb hus service. The parking demand at these stauom wiU be negligible because lbese stauons pnmarily 
serve as destinations for employees coming imo downtown and for internal downtown Lrips. There is no parking 
proposed at these stations, therefore vehicular impacLS associated wilb the siations are minimal. Pedesuim1 acces~ 
will be provided via escalators/elevators to the street level. The proposed stations would he expected to generate 
a high volume of pedestrians, so appropriate sidewalk and station access capacity will have to be provided to handle 
peak pedeslrian loads at commute periods. For example. tile station at Fourth/Flower would serve a number of high­
rise office buildings and hotels (on Flower Street and on Bunker Hill via escalators) with a large employee base. 
The station al Second/Main would serve a variety of est.ablishmenLS including the Civic Center area, one hlock to 
the north, with a large number of transit-oriented employees. The station at First/Alameda would potentially serve 
a large number of developments proposed in the vicinity as well as the Little Tokyo area 

Transfer Opportunities 

There is no bus service provided on Second Street itself, so patrons on the Blue Line would have to walk to the 
north-south streets adjacent to the station portals or to First Street to transfer between the bus and rail transit systems. 
Bus routes could however, be realigned to directly serve rail transit portals on Second Street. if the demand for 
transfers warranted such a realignment When the locations of stations and portals are finalized in the EIR, 
pedestrian access routes would be analyzed and mitigation may be required. 

Parking 

Parking is not proposed to be provided at any of the stations by MT A. The primary modes of access at these 
stations will be walk-ins, bus transfer, kiss-and-ride (drop offs), or parking in available parking provided by others. 
The only area where on-street parking is potentially displaced is along Garey Street Long-term metered parking 
($LOO for 10 hours) is provide on both sides of Garey Street; 33 spaces between Temple and Ducommon Streets, 
the blocks most likely to be affected, and IO spaces and one loading zone north of Ducommon, which may 
potentially be affected. The number of parking spaces which could potentially be displaced is therefore 
approximately 40, which is relatively insignificant The availability of other long-term metered on-street parking 
within a one block walk, plus off-street parking facilities nearby, would offset the loss of parking along Garey Street. 

Driveway Access Issues 

The proposed alignment does not affect any driveway access, except along Garey Street Garey Street provides 
access to only a limited number of industrial/warehouse facilities, plus an exit from the DWP site. Access may be 
limited to right-in/right-out only, for these driveways along Garey Street or potentially closed if the property along 
the east side of Garey Street is purchased to accommodate the portal and transition to aerial strucrure. Driveway 
impacts will have to be evaluated in greater detail when the portal and transition structures are located. 
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Blue Line Connection Preliminar" Planning Stud,· 

ALTERNATIVE C 
Bunker Hill Third Street 

Technical Description of Alignment 

Alternative Subalteruative At-Grade Total 

C Low Prome 720' 7,940' 1,870' ' 11,520' 

Twmel Cut & Cover ~ 
, _______ , _, 

C High Prufile 720' 5,580' 4,130' 11,520' 

s..u, ... y.....,.,r1cs 

Alternative C - Bunker Hill Third Street is the last of the three alternatives studied which begin at the existing 
terminus of the Long Beach-Los Angeles Blue Line at Metro Center (Seventh and Rower Streets). (Appendix E Plan 
and Profile Alt. C.) Alternative C begins the same as Alternatives A and B. This alternative, however, is 
intended to proceed east under Third Street Due to the location of the 4th & Flower Station. the alignment cannot 
immediately tum into the Third Street corridor, but must first proceed more north to Second Place, before utilizing 
reverse curves to finally enter the Third Street corridor location. The line then continues under Third Street until 
San Pedro Street where reverse curves to the left are introduced to transition the alignment to tie into that of Bunker 
Hill Second Street at about Central A venue. Beyond that point, the alternative is identical with that of Bunker Hill 
Second Street for a sbon distance, and is then identical with Bunker Hill First Street. The line continues in tunnel 
under First Street, through Liale Tokyo and beyond Alameda Street before once again turning to the nonh. At this 
point the alignment undergoes a transition from an underground to an aerial structure, with the resulting portal 
structure being located just nonh of Turner Street The alignment itself avoids the Nishi Hongwanji Buddhist Temple 
located at the intersection of Ftrst and Vignes Streets, and also endeavors to maintain traffic along Garey Street 
between Tmner and Ducommun Streets. To accomplish this, the alignment emerges somewhat east of Garey Street, 
thereby affecting the properties along Garey Street between Turner and Commercial Streets. However, there is a 
possibility that Garey Street between Ducommun and Commercial Streets, as well as Ducommun and Jackson Streets 
between Garey and Vignes Streets, would be closed to traffic if there is not enough right-of-way available. Reverse 
curves are then introduced to transition the alignment from along Garey Street, aaoss the Hollywood Freeway, and 
eventually to tie into trackage along Platform No. 1 of Union Station. At that location, the alignment connects with 
the Pasadena - Los Angeles Blue Line. 

Three station locations are proposed for Alternative C. including: 4th & Rower, 3rd & Main and 1st & Alameda. 
On the following page is a swdy area map illustrating the proposed alignment through Downtown Los Angeles. 
(Figure V-Cl.) In addition, a complete set of Plan and Profile drawings are presented in Appendix E. These 
drawings are to be viewed only as concepwal drawings completed to assess engineering feasibility. 
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Blue Line Connection Preliminan Planning Stud,· 

Engineering Feasibility and Constructibility 

Two basic approaches are available for the 
construction methodology of Bunker Hill alternatives 
underground segments: I) deep bored tunnels <Figure 
to the right), and 2) cut-and-cover construction 
(opposite page). This is the same for All. A, B& C. 

--~~,-:., .. 
•. 1/ -- . :_ ! ~ '<. 

., . .. . ... o• . , 

Deep Bored Tunnels 

./~ · I I '-.. / ·:: '/ -~· &c·... >-.. ~ 
)' ' .. ·• I • . _.- •• \~, - ~",. t 

,•1 \ I .'\ , _ \. 

·1· 1·' / \$. : : ii _/ \.~. Ii 
• \ o. ·s 

Tunneling requires two separately-bored tubes, one 
needed for each direction of track. If deep enough, 
these tunnels would not negatively affect buildings or 
other types of structures above. However other 
potentially serious issues related to tunneling include: 

\-·-· it-·---------·---- / 1-

'.,'1 ··-----._) ~--- f --
··-- . ..J. ,~ r-~~~~:~~:£: 

• High capital costs 
• Time of construction 
• Necessary ventilation 
• Geological and/or groundwater consideration 
• Effect of sharp horizontal curves 
• Tunnel construction permit and safety issues 

Cut-and-Co11er Construction 

· .. ·\,.,' , . ---•.r +;~..,~ ~"'--- ,.~ 
c~- 'I' '9,. .,. ,1 

., .:.,. ' ;: ,. 
/, 

BORED TUNNEL - TYPICAL SECTION 

Cut-and-cover construction would involve a single large trench and the construction of a box structw-e which would 
eventually be buried, thereby allowing the reconstruction of the street above. The required trench would be wide 
enough to accommodate a two-track light rail line. With double platforms located along the exterior sides of tracks 
in the tmderground stations, such as the case of the existing Metro Center Station, the width of the cut-and-cover 
concrete box may be kept minimum between stations. Such minimum box width is approximately 45' considering 
the dual-track train operation envelope, a pair of structural walls, and their adjacent outer SPTC walls. However, 
for less disturbance to the existing buildings, it is desirable to have a minimum clear space on each side of Io· added 
to the construction limit Thus, a rough estimate of the required street width for normal cut-and-cover construction 
is approximately 65". In addition, other issues related to cut-and-cover include: 

• Temporary disruption of vehicular/pedestrian traffic and parking (mitigated by temporary covering of trench) 
• Potential impacts on businesses along the route (mitigated by RCC mitigation plans) 
• Potential noise and air pollution during construction 
• Generally greater impacts upou existing utilities and what is required to maintaiu services 

Requirements for Alternati11e C- Bunker Hill Third Street 

The above trade-offs between tunnel and cut-and-cover construction approaches must be considered for all Bunker 
Hill alternatives. In certain circumstances, however, a choice is not available. The construction of underground 
stations will require cut-and-cover construction, regardless of the depth of the station. Furthermore, and as a rule 
of thumb, the top of any tunnel structure should be approximately one tunnel diameter below the surface elevation 
in order to allow the tunnel to be bored. A lesser depth could also mandate cut-and-cover construction. 
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Blue Line Connection Preliminan Planning Stud,· 

CUT-AN[)-Q)VER BOX 
lYPICAL SECTION ( 1 ) 

CUf-ANO-COVER BOX 
TYPICAL SECTION ( 2) 

Specific to the three Bunker Hill alternatives is the immediate transition from Metro Center to a tunnel section which 
requires cut-and-cover construction. In addition, all the Bunker Hill Alternatives A, Band C transition from tunnel 
to aerial viaducts along Garey Street which can be assumed to also involve cut-and-cover construction. This could 
be ext.ended to the 1st/Alameda Station to save costs. 

Other engineering issues specific to Bunker Hill Third Street include: 

Under/Over Red Line Tunnels - As the Blue Line Connection crosses the Red Line Tunnel along Hill and Third 
Streets, adequate vertical distance appears to exist between the existing tunnels and the street surface. Therefore, 
both an "high" and "low" profile sub-alternative has been presented. For this alternative, greater consideration can 
also be given to a cut-and-cover approach. 

Third Street Vehicular TuMel - The horizontal and vertical relationship between the proposed Blue Line tunnels 
and the existing Third Street vehicular tunnel need further study. Considerations for this tunnel may affect the 
desired point where the alignment enters the Third Street corridor. 

Transition to First Street Station - Land use in the area of transition between San Pedro Street and Central Avenue 
must be carefully monitored. Although tunnel construction is indicated at this location, any new development could 
affect geometric definition. 

Planned Development Impacts - Development of the northeast comer at Third/Flower Streets must be monitored 
as possibly affecting the alignment. 
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Rlue Line Connection Preliminan Planning Stud, 

Station Location and Design Analysis 

Given the alignment of Alternath·e C as determined by engineering feasibility and constructibility. more specific 
information is developed for eacb station location and configuration. The foUowing narrative and grapbic infonnation 
presents a descriptive overview of tbe design implications surrounding each proposed station as well as a perspective 
on tbe stations· integration witb adjacent land uses. 

System Configuration 

Alternative C - Bunker Hill Third Street is predominantly an underground system witb a transition lO an aeriaJ 
structure before connecting to Union Station. Station location cboices were based upon existing and anticipated 
future ridership demands to and from local centers. A total of three underground station locations are proposed: 

• 4tb & Aower Station (between Third and Fourth Streets) 
• 3rd & Main Station (between Main and Spring Streets) 
• Isl & Alameda Station (comer of Alameda and First Streets) 

Station Pladorms 

All locations are assumed lo involve cut-and-cover tunnel sections. The separation of individually bored tubes is 
such tbat center platforms are indicated. In order lO exit from tbese stations to peripheral sidewalks, it is traditionally 
necessary lO introduce mezzanines. An alternative is available in the event tbe involved street is sufficiently wide 
to have a median divider in whicb stairs/escalators/elevators can exit Such, however, is not tbe case for Bunker 
Hill Third Street. A further alternative could involve the use of side platforms which are not inrerconnected. In 
any event, the exact physical definition of station configurations is a matter of larer design pbases. 

Station Portal Locations 

As part of this Preliminary Planning Study, portal locations are identified for each underground station location. For 
tbe three proposed stations of Alternative C, two portals are identified for tbe 4tb & Flower Station and one portal 
is identified for tbe 3rd & Main and Isl & Alameda Stations, respectively. For these latter two stations, a secondary 
portal location is suggested wbicb may be incorporated into tbe system as patronage demands warrant in the future. 

Engineering-Relaled Issues 

Otber related engineering issues include: 

• Station locations are flexible and are only limited by tbe need lO be located within horizontal 
tangents, as weU as vertical tangents witb a 1 % maximum to 0.3% minimum vertical grade. 

• Station locations can be shifted in order lo incorporate specific station entrances. In essence, 
mezzanines can be extended to accomplish similar goals. One such specific station enu-ance 
presently identified is al tbe nortbeasl comer of tbe 4tb & Flower Station. 

The following pages illustrate the proposed station locations for Alternative C - Bunker HiU Third Street. Local 
land uses are higblighled by building name and/or any prominent entity located near tbe station location lo illuslrate 
potential ridership demands associared witb tbese sites. (Only graphics are presented for tbe Third and Main Street 
Station. All otber station location graphics are identical lo Alternative A.) 
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3RD&MAIN 

The primary uses served by the 3rd and Main Station include the 
Ronald Reagan State Office Building, commercial office 
buildings along Spring Street, and historic uses along Broadway 
such as the Bradbury Building, Grand Central Market, and 
Million Dollar Theater. 

Located below 3rd Street between Spring and Main Streets, the 
proposed station would be constructed with the implementation 
of Bunker Hill Alignment Alternative 'C'. The 3rd and Main 
Station would initially be accessed via a single portal located on 
the northeast comer of 3rd and Spring Streets, with optional 
future ponal sites located below the State Office Building and 
the southeast comer of 3rd and Main Streets. 1bis location 
has the ability to best serve the historic core as recommended 
in the Downtown Strategic Plan. 

SOURCE PACIFIC AEROGRAPHICS, January 1992 
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FIGURE V-CJ 
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CAPITAL COST ESTIMATE 
AL TERNA TI VE C - BUNKER HILL THIRD STREET 

HIGH PROFILE 

ITEM DESCRIPTION 

GUIDEW A Y AND STRUCTURES 
STATIONS 
MAIN YARD AND SHOP 
SYSTEMWIDE EQUIPMENT 
VEHICLES 
SUBTOTAL (A) 

PRE-REVENUE OPERATION 
OWNERS INSURANCE 
MASTER AGREEMENTS 
SUBTOTAL (B) 

ART FOR TRANSIT 
SUBTOTAL (C) 

RIGHT-OF-WAY 
SUBTOTAL (D) 

PROFESSIONAL SERVICES 
SUBTOTAL (E) 

CONTINGENCY 
OF SUBTOTAL (A+B) 
OF SUBTOTAL ITEM (D) 
OF SUBTOTAL ITEM (Ei 
SUBTOTAL (F) 

HAZARDOUS WASTE REMOVAL (ALLOWANCE) 

ILGRAND TOTAL-1993DOLLARS 

* See worksheet for detail. 

ESTIMATED COST 

(1993 DOLLA~l 

$142,654,120 
$105,000,000 

$0 
$62,911,680 
$28 800 000 

$339,365,800 * 

$8,484,145 
$27,149,264 

$8,484,145 
$44,117,554 

$1,696,829 
$1,696,829 

$16,159,982 
$16,159,982 

$136,455,656 
$136,455,656 

$42, 183, 169 
$4,443,995 

$131645,566 
$60,272,730 

$807,999 

$598,876,5501 
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I 
I WORKSHEET 

UNIT _J I DESCRIPTION QUANTITY PRICE UNIT TOTAL 

GU/DEWAY COSTS 
Retained Guideway Station 93+40 to 99+50 610 $2,575 RF $1,570,750 
Cut & Cover (Guideway) 4,230 $18,400 RF $77,832,000 
Cut & Cover (Station) 900 $18,400 RF $16,560,000 
Guideway At-grade 0 $0 RF $0 
Aerial Guideway 990 $5,400 RF $5,346,000 
TwmelConstruction 4,790 $7,862 RF $37,660,370 
Underpinning (Allowance) 2,290 $1,500 RF $3,435,000 
Tie-in at Station 4+ 52 1 $2501000 LS $2501000 
SUBTOTAL (GUIDEWAY COSTS) $142,654, 120 

STATION COSTS 
At-grade Station (3-car) EA $0 
Aerial Station (3-car) EA $0 
Subway Station (3-car) 3 $35,000,000 EA $105,000,000 
Parking SQaces EA $0 
SUBTOTAL(STATION COSTS) $105,000,000 

MAINTENANCE FACILITY & YARD COSTS 
Maintenance Facilit}'. LS $0 
SUBTOTAL (MAINTENANCE COSTS) $0 

VEHICLE COST 
Light Rail Trains 12 $214001000 EA $281800,000 
SUBTOTAL (VEIDCLE COSTS) $28,800,000 

SYSTEM-WIDE EQUIPMENT COST 
Trackwork 11,520 $421 RF $4,849,920 
Train Control Station (LRT) 3 $900,000 EA $2,700,000 
Train Control Guideway (LRT) 11,520 $2,013 RF $23,189,760 
Traction Power Station (LRT) 3 $1,580,000 EA $4,740,000 
Traction Power Guideway (LRT) 11,520 $270 RF $3,110,400 
Communications 11,520 $1,330 RF $15,321,600 

I 
Fare Collection (LRT) 3 $670,000 EA $2,010,000 
Fans/Air Handling/UPS 3 $1,750,000 EA $5,250,000 
Signage & GraQhics 3 $5801000 EA $117401000 
SUBTOTAL (SYSTEM COSTS) $62,911,680 

I TOTAL ESTIMATED COST $339,365,8001 

I 
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CAPITAL COST ESTIMATE 
ALTERNATIVE C - BUNKER HILL THIRD STREET 

LOW PROFILE 

ITEM DESCRIPTION 

GUIDEW A Y AND STRUCTURES 
STATIONS 
MAIN YARD AND SHOP 
SYSTEMWIDE EQUIPMENT 
VEHICLES 
SUBTOTAL (A) 

PRE-REVENUE OPERATION 
OWNERS INSURANCE 
MASTER AGREEMENTS 
SUBTOTAL (B) 

ART FOR TRANSIT 
SUBTOTAL(C) 

RIGHT-OF-WAY 
SUB TOT AL (D) 

PROFESSIONAL SERVICES 
SUBTOTAL (E) 

CONTINGENCY 
OF SUBTOTAL (A+B) 
OF SUBTOTAL ITEM (D) 
OF SUBTOTAL ITEM (El 
SUBTOTAL (F) 

HAZARDOUS WASTE REMOVAL (ALLOWANCE) 

GRAND TOTAL. 1993 DOLLARS 

* See worksheet for detail. 

I 

ESTIMATED COST 

(1993 DOLLARS) 

$127,461,200 
$105,000,000 

$0 • $62,911,680 
$28 800.000 

$324, 172,880 * 

$8,104,322 
$25,933,830 

$811041322 
$42,142,474 

$1 620.864 
$1,620,864 

$16.159 982 
$16,159,982 

$13015921708 
$130,592,708 

$40,294,689 
$4,443,995 

$1310591271 
$57,797,955 

$807,999 

$573,294,8621 I 
I 
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WORKSHEET 

DESCRIPTION 

GUWEWAY COSTS 
Relained Guideway SlaliOn 93+40 lO 99+50 
Cul & Cover <Guideway) 
Cul & Cover< Stalion) 
Guideway At-grade 
Aerial Guideway 
Tunnel Construction 
Underpinning (Allowance) 
Soil Stabilization Under Existing Tunnels 
Tie-in al Station 4+52 
SUBTOTAL (GUIDEWA Y COSTS) 

STATION COSTS 
Al-grade Station (3-car) 
AeriaJ Station (3-car) 
Subway Station (3-car) 
Parking Spaces 
SUB TOT AL (ST A TION COSTS) 

MAINTENANCE FACILITY & YARD COSTS 
Maintenance Facility 
SUBTOTAL (MAINTENANCE COSTS) 

VEHICLE COST 
Lieht Rail Trains 
SUBTOTAL (VEHICLE COSTS) 

SYSTEM-WIDE EOUIPMENT COST 
Trackwork 

T 

Train Control Station (LRT) 
Train Control Guideway (LRT) 
Traction Power Station (LRT) 
Traction Power Guideway (LRT) 
Communications 
Fare Collection (LRT) 
Fans/ Air Handling/UPS 
Si~mage & Graphics 
SUBTOTAL (SYSTEM COSTS) 

TOTAL ESTIMATED COST 

VNIT 

qu_AJ,-:r~Ir ·-···· PRICE 
··-··· 

610 $2,575 
1,870 $18,400 

900 $29,800 
0 $0 

990 $5,400 
7,150 $7,711 
2,290 $1,500 

1 $500,000 
1 $250,000 

3 $35,000,000 

12 $2,400,000 

11,520 
3 

11,520 
3 

11,520 
11,520 

3 
3 
3 

$421 
$900,000 

$2,013 
$1,580,000 

$270 
$1,330 

$670,000 
$1,750,000 

$580,000 

UNIT 

RF 
RF 
RF 
RF 
RF 
RF 
RF 
LS 
LS 

EA 
EA 
EA 
EA 

LS 

EA 

RF 
EA 
RF 
EA 
RF 
RF 
EA 
EA 
EA 

: 

TOTAL 
i 

! 

$1,570,750 
$34,408,000 
$26,820,000 

$0 
$5,346,000 

$55,131,450 
$3,435,000 

$500,000 
$250,000 

$127,461,200 

$0 
$0 

$105,000,000 
$0 

$105,000,000 

$0 
$0 

$28,800,000 
$28,800,000 

$4,849,920 
$2,700,000 

$23,189,760 
$4,740,000 
$3,110,400 

$15,321,600 
$2,010,000 
$5,250,000 
$1,740,000 

$62,911,680 

~32~,172,8801 



ECONOMIC~1IARKET ANALYSIS 
ALTERNATIVE C- BUNKER HILL THIRD STREET 

(Within 0.:?5 miles l,f proposed statit1n) 

SIGNfFJr.ANTNOTES: 

o Vacancy rates in Bunker Hill are :ipproxima1ely 20'k. 
Potentially. the proposed Downtown Connector could 

help decrease vacancy rates around the slat.ions. 

o According to land use plans for the City of Lru Angeles. 

Bunker Hill is 77% buih-out with some undeveloped 

parcels available. By comparison. the Historic Core. 

Liule Tokyo aod Civic Center have 42%. 80% and 

43%. respectively. in available density. 

o CBD lease rates range from Sl3.00 to S25.00. 

Current Land Use 

8.(XX).(XXl 

• 6.CXX>.a:x> 
8' 
0 
::. 4 .(XXl.(XXl 
! 
0 
:, 
Sf 2 .(XX).(XXl 

0 

Slation Location 
lst/Alomedc 

. I 
I 

o Alternative C proposes station locations that serve 

three distinct land use groups: 4th/Flower station bas 

a high coocentration of office use. 3rd/Main stat.ion 

is primarily office uses but with a high concentration 
of public aod reiail uses. ISi/Aiameda station bas the 
highest level of indusu:ial uses. 

• Sq. FL not available for resadmaal er bot el. Source: Community Redevelopment Agency 

o Approxinwely 4.014 residential units and 4.118 
boiel rooms are localed in the vicinity of Ahernative C. 

SJGNTFICANTNQTES· 

o Bunker Hill bas the highest concentration of employ­
ment with the grealest density found at the 4th/Flower 

swioo due primarily to the large office-related work 

segmenL 

o Employment is concentraied in the clerical oc:aipa­

tioaal category, which accounts for 44% of workers. 

o Professionals and managers account for 2~% of th~ 
workforce which i.~ the second highest occupatioo.al 

conccnlnllioo. 

o Ba.~d on proposed development. estimated employ­
ment includes an additional 35.984 jobs. 

Origin of Office Employees 

west~Eost 

2A~2M. 

South 
1M. 

Source: LA Strau·,,c: Transportation Acuon 

Station Location 
4th/Flower 
3rd/Main 
1st/ Alameda 

Current Employment 

35.cD) 

30.(XXl 

i 25.(XXl ,.. 
.2 
Q. 
E 20.cD) ... 
c 
! 
s 1!,.cD) 
u 
0 
ci 10.cD) z 

!,.(XXl 

0 

4th/Flower 

Station Loe Office 
4th/Flower 27.034 
3rd/Main 7.716 
lst/Almda 2.166 
Total 36,916 

Office 
7.fmfJ29 
5.393.171 

609,032 

3rd/Moon 

Slation Location 

Sciuare Footage 
Retail Industrial 

738.243 79.013 
1,644.317 624.375 

348.203 997 .204 

1st/Alo~ 

Public 
373.519 
327.740 
465.451 

D Public 

0 lndustnol 

■ othce 

DRetcil 

Source: Community Ro=dcvelopmcnt Agency 

Retail Jndustriol Public Hotel Total 
1.773 213 1.578 2.468 33,066 
3.951 1,688 1.385 1.397 16,137 

837 2.695 1.980 253 7,931 
6,561 4,596 4,943 4,118 57,134 
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ECONO\IIC/l\lARKET ANALYSIS 
AL TER~ATIVE C - Bl'~KER HILL THIRD STREET 

<Wnhm 11.2::; mile~ of nronoseJ station, 

Major Planned Projects 

Eitit Shut ~2!:1b MCIC!ill'.S!ll:li Eitgt2i El2YJ'.t[l~td Q!ti~t ec2it~t 
(Alameda.1st. Central. Temple) (NE Corner - Alameda & 1st) - Office 1.400.000 s.f. 
- Office 785.000 s.f. - Office 495.000 s.f. - Retail 50.000 s.f. 
- Retail 95.000 s.f. - Retail 234.000 s.f. 
- Cultural 65.000 s.f. - Recreational 15,000 s.t. 
- Housing 273 units - Housing 1.200 units 
- Hotel 426 units - Hotel 433 rooms 

~!.ICibiDt eg~iti~ Eiat ~tiut ~2!.ltb 
(Sunset & Alameda) (SE Corner - Alameda & 1st) 
- Retail 185.000 s.t. - Office 389.000 s.t. 
- Housing 296 units - Retail 215.000 s.f. 

- Housing 640 units 
- Hotels 400 rooms 

~ 

Arst Street Nor1h - Waiting for City approval and financing. Construction expected to begin in 1994. 

Sulshlne Pac:lle - Estimate of construction date not given. 

Mangrove Estates - Completing EIR. with construction expected to begin 1n 1997. 

Arst Street South - Completing EIR. with construction expected to begin 1n 1997. 

Rower/3rd Proj. - Construction. if Connector is built here. is expected to begin in 1997. 

SIGNIFICANT NOW: 
Many of the business/real estate professionals interviewed Slated that implementation of a Downtown Connector could contribute to a greater 
viabiliiy of future developments if a station were located nearby. In addition. a proposed project has incorporated a station into its eX1sting 
plans 1.Teating a unique jomt development opponunity. 

Development Opportunities 

SKiNIFICANT NOTES: 

o According to current land use plans for the City 
of Los Angeles. 23% of available density is 
remaining in Bunker Hill. However. if any sign­
ificant transportation project is built in Bunker 
Hill. such as the proposed Downtown Connector. 
the Floor Area Ratio would be allowed to increase 
from 5: I 10 6: I 1.-reating an additional 4.0 million 
square feet of a vailahle density. 

o Developmenc opportunities exist around aU three 
of the proposed stations. Mixed-use developments 
including residential. office. retail and hotel 
provide the best opportunity for joint development 
in the kunker Hill area. 

o Little Tok")'o has a high percentage of available 
density due in large part to underdeveloped 
parcels rather than vacant space. 

o Los Angeles Couniy can cause Ion!? cerm cons­
truction of over 6.0 million net rentahle square feet 
on its vacant and underutilized Civic Center 
properties within current zorung and C!:lD Redev­
dopmenc Plan Resmcuons. 

o Additional development maybe facilitated at the 
7th/Flower stauon hy presence of a throu!?h route. 

30 .CXXJ .000 

r.: 25.000.000 
tT 
C 20 .CXXJ .000 ]!-

~ 15,000.000 • Q 
GI 

10.000,(XX) tl 
=g 

5,000,000 > 
< 

0 Available 

D Existing 

Community 
Historic Core 
Bunker Hill 
Little Tokyo 
Civic Center 
First Street East 

0 
Historic Bunker little Civic First 

Core Hill Tokvo Center Street 
East 

Community 

Source: Community Redevelopment Agency 

Ex1st1ng 
Dev/pmnt. 
16,000.000 
14.672,000 
2.000.000 
8.800.000 

500.000 

% 
58% 
77% 
20% 
57% 
9% 

Avo,1able 
Density 

11.600.000 
4A67.755 
8,000.000 
6.500.000 
5.000,000 

% 
42% 
23% 
80% 
43% 
90% 

• lncludc. 1ar,cr arc:.:i than .25 miJcs around station sites. 



Blue Line Connection Preliminan Planning Study 

Environmental Assessment 

The following is a preliminary assessment of environmental impacts associated with the Alternative C - Bunker 
Hill Third Street. Both shon and long-term impacts are presented in key impact areas. such as land use. traffic and 
parking, noise and vibration. air. aesthetics. cultural resources, and business impacts. A subsequent En\'irnnmemal 
Impact Repon following this study will provide detailed analysis of anticipated impacts and proposed mitigatio11 
measures. 

Short-Term Construction Impacts 

The Bunker Hill Third Street alternative will utilize a combination of cut-and-cover and bored tunnel construction 
techniques. However as the nonhem end of the alignment a.long Garey Street, the line transitions to an aerial 
configuration to connect with Union Station. As discussed in the Engineering Feasibility section. the cut-and-cover 
technique poses considerable surface impacts. Five segments of Alternative C, as identified in the following matrix, 
will experience significant environmental impacts during construction. For a minimum time period of approximately 
three weeks, these segments will be most heavily affected. During the process of groWld breaking, digging and 
placement of wood boards, the surface street will be significantly altered. At a minimum, one traffic lane in both 
directions will remain open for local traffic circulation. While the at-grade wood boards or precast concrete planks 
will permit normal surface traffic flow during construction, the altered street will cause various impacts as outlined 
in the following matrix. 

A significant issue for all of the three Bunker Hill alternatives is the starting point for construction. Will construction 
start at the Metto Center or Union Station? Toe starting point is significant in relation to the environmental impacts. 
It will be the ingress and egress point for truck entry and dirt hauling throughout t.ue entire construction process. 
Pedestrians along this segment would be affected from potentially altered sidewalks and/or change in accessibility 
to local business fronts. Street traffic would also be altered with a likely lane closure during the construction period. 
As a result of construction activity, significant noise, dust. and vibration impacts are also anticipated to the immediate 
area. Although temporary, on-going construction activity will result in visual impacts from the presence of 
construction equipment, materials and a.Iteration of the street This intense activity throughout construction may be 
more appropriate at the northern end of the alignment from Union Station, where the existing local land use is light 
industrial and less dense. An ingress and egress point for truck activity may be conveniently located near Garey 
Street where abandoned buildings and/or vacant property may be utilized. This alternative starts at Metro Center 
which would significantly exacerbate already identified shon-term impacts associated with cut-and-cover construction. 
In addition, the effect of tunneling and cut-and cover construction on ground movement. water table change, and 
deformation of the adjacent structures sba.ll be continuously observed and any potential impacts mitigated. 

Another construction impact associated with all the alternatives, is construction of the aerial structure across the 101 
Freeway for the connection to Union Station. A Traffic Management Plan will have to be prepared and approved 
by Cal trans identifying the construction procedures that will be employed to minimize impacts on the freeway. 

Long-Term Impacts 

Due to the nature of construction being proposed. cut-and-cover and tunneling, the long-term impacts are mostly 
limited to property acquisition and traffic, both pedestrian and vehicle. Furthermore, some permanent street closures 
at Jackson, Ducommon and/or Garey (nonhern section only) Streets may be required. which could potentially result 
in a significant traffic impact Re-routing of local traffic migbc be required as a potential mitigation measure. These 
transponation impacts are discussed in greater detail in the following subsection. Some of the other long-term 
impacts include issues such as business development and aesthetics. 
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Segment/Station 
7th Strttl Metro Center: 

Metro Center to rnid-t>lod on Flower Street. 

t-etween Fifth :uid Sixth Street 

4th & Flower Station: 

Between Third and Fourth Streets 

Jnl &: Main Station: 

Between Spring and Maio Streets 

1st & Alameda Slation: 

Corner of First and Alamed:i Streets 

ENVIRON.MENTAL ASSESSMENT 
ALTERNATIVE C - BUNKER HILL THIRD STREET 

wn & HIGH PROFILE 

Plan& 

Profile 
(o+OO to-.+00 

I i Typeof j 
i Length I Construction I Potential Impacts 
400ft. Cut-:uid-Cover Shorr-T,nnlC onstruction R,lazed: 

- Increased truck traffic 

• Altered pedestri:io and vehicle traffic 

- Altered business accessibility 

- Lane closures 

, • Noise. air. dust. vibration 

• Visual 

· Long-T,rm: 

' - Increased oerlestrian traffic 

'16+00 to 19+00 : 275 ft. ! Cut-and-Cover 
I 

J Shor1-T,nnlCons1n,c1ion Rel,Jr,d: 

- Increased truck traffic 

r 

I 
! 

I 
j 53+00 to st..00 275 ft. ! Cut-and-Cover 

I 
\ 76+00 10 79+00 275 ft. Cut-and-Cover 

I 
! 

l ' r 

! 
i I i I 
r 

; 

; 
: 

: - Altered pedestrian and vehicle traffic 

i · Altered business accessibility 

• Lane closures 

/ • Noise. air, dust, vibration 

I . Visual 
I 

Long-Temi: 

- Property acquisition 

- Business development 

• Increased pedestrian traffic 

Short-Tenn/Con.stn,crion Rel,ued: 

• Increased truck ll'affic 

• Altered pedestrian and Vehicle traffic 

- Altered business accessibility 

- Lane closures 

- Noise, air, dust. vibration 

- Visual 

Long-Term: 

• Propeny acquisition 

- Business development 

- Increased oedestrian traffic 

Short-Temr!Con.stn,crion Relared: 

I - Increased truck traffic 

I - Altered pedestrian and vehicle traffic 

I 
- Altered business accessibility 

- Lane closures 

- Noise. air, dust, vibration 

l - Visual 

I 
• Cultural resources 

Long-Term: 

I - Property acquisition 
I 
, - Business development 

I • Increased pedestrian traffic 

Garev Stl'ftl: I 79+00 to 105+00 i 2.600 ft. / Portal & Aerial 

i 

I Shor1-Tenn/Con.s1n,c:rion Relored: 

G:1re~ Street. between 1st & AJamed~ S1atioo ,J 1 

• i 
Commercial Street , 

i 

I • Increased truck traffic 

• Altered vehicle traffic i 
! - Altered business accessibility 

- Street closures 

• Noise. air. dust. vibration 

• Visual 

Long•T~rm: 

Sensitive 

Recepton 
Downtov.11 Lit'>r:iry 

1None 

Union Church of L.A. 

I Koyasan Buddhist Temple 
I 

, Los Angeles Homp:, 

I Hoagwanji Betsu (Temple) 

Property acquisition :uid displacement •, 

Right-of-way acquisition 

Visual 

Strttt closure.< 



Blue Line Connection Preliminar\" Planning Stud, 

Transportation Impacts 

T ra(fic Impacts 

Since Bunker Hill Third Street is primarily subway, there will be minimal ongoing impac1 10 vehicular traffic. 
excepl in the vicini1y of Garey StreeL Garey Street is a local streel with low traffic volumes. During the Roule 
Refinemem/EIR stage of this project, the precise location and alignment of the portal and transition structure to aerial 
configuration will be identified. This transition will occur north of Temple Street and south of Commercial Street. 
Depending upon its design, i1 could affect traffic on Jackson Street and/or Ducommon Street. This will determine 
whether Garey Street or the intersecting side streets might have to be closed to vehicular traffic. Ac the present time, 
Garey Street has one travel lane in each direction plus parking on each side of the street and runs between East 
Temple Street and Commercial StreeL There are no major cross-streets along Garey Street. It is utilized by some 
traffic as a route to the freeway, but it is parallel by Vigne.c; Street, one block to the east, which leads directly to the 
freeway on ramp and which can accommodate any traffic diverted from Garey Street 

This downtown connection will facilitate the addition of several new rail lines through downtown. The preliminary 
operations plan developed for this swdy included six lines through the connector with the potential for as many as 
60 trains per hour, total of both directions. Some of the rail lines would utilize the existing Blue Line corridor along 
Washington Boulevard Other lines would potentially utilize the extension south and west to USC/Exposition Park 
and potentially west to Santa Monica North of Union Station they would extend to Pasadena or the Glendale­
Burbank area. There is the potential for traffic impacts along the southern section of Flower Street, where the trains 
run at-grade, and at the Flower/Washington intersection. These potential impacts are not new locations where traffic 
may be affected, but the connector will facilitate enhanced rail service which will result in additional train service, 
thereby increasing the level of at-grade train movements through intersections on lower Flower StreeL South of 
Washington Boulevard, the rail lines will split, some proceeding along the existing Blue Line to Long Beach and 
some extending west to Santa Monica, therefore the impaets of the connector should not be significant beyond the 
Flower/Washington intersection. In the project EIR, the potential need for mitigation measures along Flower Street, 
south of the existing Blue Line portal to Washington Street, will be assessed. 

Station Areas 

The average daily traffic volumes on the roadways where the stations would be located are as follows: 

Station Location Traffic Volume (ADT) 

1st and Alameda Streets 24,000 
(plus 27,000 on Alameda) 

Third and Main Streets 17,000 

4th and Flower Streets 20,000 
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Blue Line Connection Preliminan Planning Stud, 

The primary circulation issues with the subway configuration are associated with smtion areas. pedeslriru1 access ,md 
integration wilh bus service. Toe parking demand at these stations will be negligible because these scations primarily 
serve as destinations for employees coming into downtown and for internal downtown trips. There is no parking 
proposed ac these stations. therefore vehicular impacts associared wilh lhe stations are minimal. Pedestrian access 
will be provided via escalators/elevators 10 the streec level. The proposed stations would be expected to generace 
a high volume of pedestrians, so appropriate sidewalk and station access capacity will have to be provided to handle 
peak pedestrian loads al commute periods. For example, the station at Fourth/Flower would serve a numher of high­
rise office buildings and hotels (on Flower Street and on Bunker Hill via escalators) with a large employee base. 
The station at Third/Main would serve the Ronald Reagan State Office Building and a variety of commercial uses. 
The station at FtrSt/ Alameda would potentially serve a large number of developments proposed in the vicinity as well 
as tbe Linle Tokyo area 

T rans(er Opportunities 

The bus service on Third Street is limited compared to the north-south streets, primarily because of the north-south 
orientation of many routes through the downtown area. but Third Street is utilized by one MT A (former RTD) route, 
and Torrance and Montebello Municipal Lines. Although since Third Street is a one-way street westbound, it only 
carries buses in one direction and patrons must walk down to Fourth Street for the reverse trip. When the locations 
of stations and portals are finalized in the EIR, pedestrian access routes would be analyzed and mitigation may be 
required. 

Parlcing 

Parking is not proposed to be provided at any of the stations by MT A. The primary modes of access at these 
stations will be walk-ins, bus transfer, kiss-and-ride (drop offs), or parking in available parking provided by others. 
The only area where on-street parking is potentially displaced is along Garey Street. Long-term metered parking 
($LOO for 10 hours) is provided on both sides of Garey Street; 33 spaces between Temple and Ducommon Streets, 
the blocks most likely to be affected, and JO spaces and one loading zone north of Ducommon, which may 
potentially be affected. The number of parking spaces which could potentially be displaced is therefore 
approximarely 40, which is relatively insignificant. The availability of other long-term metered on-street parking 
within a one block walk, plus off-street parking facilities nearby, would offset the loss of parking along Garey Street. 

Driveway Access Issues 

The proposed alignment does not affect any driveway access, except along Garey Street Garey Street provides 
access to only a limited number of industrial/warehouse facilities, plus an ex.it from the DWP site. Access may be 
limited to right-in/right-out only, for these driveways along Garey Street or potentially closed if the property along 
the east side of Garey Street is purchased to accommodate the portal and transition to aerial structure. Driveway 
impacts will have to be evaluated in greater detail when the portal and transition structures are located. 
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Rlue Line Connection Preliminan· Planning Stud, 

ALTERNATIVE D 
San Pedro Street 

Technical Description of Alignment 

Alteroatin Sub alternative At-Grade § Cut & Cover 

D At-Grade 12,500' -
D Aerial 2,150' -

Aerial Total 

2,000' 14,500' 

12,250' 14,400' 

Soarct: Tra-1rtcs 

Alternative D - San Pedro Street is the only alternative for which both at-grade and aerial options exist for most 
of the alignment (Appendix E - Plan and Profile Alt D.) The alternative begins with an at-grade "T-track" 
connection with the existing Long Beach - Los Angeles Blue Line at the intersection of San Pedro Street and 
W asbington Boulevard. The alignment proceeds north in an at-grade configuration along San Pedro Street and under 
the Santa Monica Freeway. Beginning north of 15th Street. a transition is introduced from an at-grade to an aerial 
structure. This transition is completed prior to Pico Boulevard so that no through streets are interrupled. The "T' 
intersections of San Pedro Street with 14th Place and 14th Street are also maintained, but only for "right in/right out" 
movements. Continuing to the north, the San Pedro Street alternative is shown both on viaduct, as well as at-grade. 
The at-grade option is identified with a spline profile. The alignment eventually departs the San Pedro Street corridor 
at First Street A tighter radius of turn is indicated for the at-grade option than for the aerial option. In either case, 
there would be right-of-way impacts in the southeast quadrant of the Fust/San Pedro Street intersection. An 
additional alignment alternative is indicated generally along existing rail right-of-way between the intersections of 
San Pedro/Ibird Streets and Alameda/FU'St Streets. This is presemed only as possibilities if the prime alternative 
proves unacceptable and may prove to be infeasible. (Other possible alignments may utilize 3rd and 4th Streets or 
other east-west arterials further south, furthermore, a shared subway alignment could be utilized as recommended 
by the the Downtown Strategic Plan. Sucb alignments would avoid significant impacts in Little Tokyo anticipated 
with this alternative. Another alternative which would avoid significant impacts to the Little Tokyo community 
would be a subway alignment for at least a portion of the proposed San Pedro alternative.) 

In each case, the alignment, both aerial and at-grade, proceeds east along First Street, turning north again to enter 
the Garey Street corridor at Turner Street in an aerial configuration. The at-grade option would transition to an aerial 
structure between First and Tumer Streets. Because of the highly visible narure of this alternative, care would be 
taken to maintain some reasonable distance from the Nishi Hongwanji Buddhist Temple. After proceeding north 
along Garey Street, reverse curves are introduced to transition the alignment from along Garey Street. across the 
Hollywood Freeway, and eventually to tie into trackage along Platform No. I of Union Station. At that location, 
the alignment connects with the Pasadena• Los Angeles Blue Line. 

Four station locations are proposed for Alternative D - San Pedro Street, including: 9th & San Pedro, 6th & San 
Pedro, 2nd & San Pedro, and 1st & Alameda. On the following page is a study arec1 map illustrating the proposed 
alignment through Downtown Los Angeles. (Figure V-D 1.) In addition, a complete set of Plan and Profile drawings 
are presented in Appendix E. These drawings are to be viewed only as conceptual drawings completed to assess 
engineering feasibility. 
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Rlue Line Connection Preliminan Planning Stud,· 

Engineering Feasibility and Constructibility 

Alternative D • San Pedro Street differs entirely from the Bunker Hill alternatives. The underground issues 
inherent with Bunker Hill do not apply for San Pedro Street which is configured as either an at-grade or aerial 
system. Therefore, the engineering issues involve those inherent with both at-grade and aerial rail operations. 

At-Grade Configuration 

General engineering issues related to an at-grade configuration include: 

• Operational feasibility 
• Traffic impacts, panicularly at street intersections 
• Vehicular and pedestrian safety considerations 
• Signalization options. including transit preemption 
• Use of available space and the possible loss of on-street parking 
• Methods of providing for left turns across transit ttacks 
• Possible introduction of "transit mall" concepts 
• Impacts during implementation 
• Best configuration for providing traction power 

Aerial Configuration 

General engineering issues related to an aerial configuration include: 

• Traffic impacts, primarily as resulting from the introduction of the viaduct structure 
• Impacts during tbe construction of the viaduct 
• Use of available space, particularly with regards to parking and the introduction of turning lanes 
• Pier placement and configuration in general 

The choice of at-grade versus aerial configuration involves a great number of trade-offs. Two different aerial 
configurations utilizing continuous or simply-supponed spans (figures below, also see figures presented for AILE 
Alameda Street) involve a much grearer capital cost investment, which may be wholly or partially offset by other 
considerations. A detailed evaluation would be required for a final selection at a later stage of development. 
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Rlue Line Connection Preliminan Planning Stud, 

Significant Issues 

A number of more site-specific engineering issue~ can also he cited: 

"T" Configuration - The at-grade "T" configuration for trackage at the southerly end of Alternative I) could raise 
serious operational concerns. Ideally, some transit movements could be grade separated, but such may be quite 
difficult to accomplish. Grade separating a turning movement is difficult structurally, and creates more visual and 
spatial impacts. Constructing a "fly-over" aJong Washington Boulevard is structurally more aesthetic, but would still 
require additional width for trackage along this facility. Considering the generaJ traffic demand along Washington 
Boulevard, and the type of development along this street. obtaining additional width for trackage is likely not 
possible. (This issue is also confronted by the Alameda Street Alternative, but with more mitigations available.> 
Affecting possible mitigations for this alternative is the close proximity of the existing San Pedro Station on 
Washington Boulevard. 

Freeway Clearance - Clearance under the Santa Monica Freeway is assumed adequate, but must be verified. 

At-grade Intersections - At-grade intersections involving both light rail and general traffic would be a concern 
throughout Included among many critical locations would be the at-grade crossing of First and Alameda Street. 
Traffic impacts could preclude serious consideration of the at-grade· option. 

First Street Turning Radii -The use of Fust Street as part of the overaJI alignment appeared indicated as an 
alternative to the use of Temple Street or Second Street, options which would have even greater right-of-way and 
operational impacts. In any event, less than desired turning radii must be utilized at the San Pedro/First Street 
intersection, as well as the rum to the north from First Street to Garey Street and the eventual transition to Union 
Station. 

Freeway Viaduct - The viaduct crossing of the Hollywood Freeway will require careful monitoring. Special design 
considerations may be necessary to achieve the necessary vertical clearance over freeway lanes. It bas already been 
concluded that the vertical curve just south of Platform No. I may have to already begin within Union Station right­
of-way. Furthermore, Caltrans bas on-going plans to introduce modifications to the freeway corridor at this location. 
The placement of piers for the transit structure and. in tum, the resulting span lengths and structural depths are all 
issues which could affect geometric defmition. (Appendix C.) 

PlaMed Development Impacts - The line location would also have to be coordinated with planned development 
within the Mangrove Site, and area bounded by Alameda Street to the west, First Street to the south, Temple and 
Turner Streets to the north, and private right-of-way to the east 

Less-than-Desired Vertical Curves - With regards to vertical transitions, both at-grade and aerial options will 
require vertical curves of a length less than the desired criteria. This occurs at 15th Street for the aerial option and 
at 1st Street for the at-grade option. 

Garev Street - It is assumed that a viaduct structure can be introduced along the centerline of Garey Street. The 
taking of additional right-of-way east of Garey Street would thereby be avoided, although, as with the Bunker Hill 
alternatives, some right-of-way would have to be acquired in the area bounded by Hewitt, Ducommun, Garey and 
Commercial Streets. 

Pedestrian Access and Safety - Each proposed station area bas its unique issues: the elementary school near tbe 
Washington-San Pedro junction; the heavy pedestrian and delivery traffic related to the Garment District at the 
9th/San Pedro Station; the unique needs and problems of the Skid Row population in tbe 6th/San Pedro Station area; 
and the retail, elderly and tourist pedestrian traffic at 2nd/San Pedro. 
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Station Location and Design Alternatives 

Given the alignment of Alternative Das determined by engineering feasibility and constructibility. more spccitk 
information is developed for each station location and configuration. The following narrative and graphic infonnmion 
presents a descriptive overview of the design implications surrounding each proposed station as well as a perspective 
on the stations· integration with adjacent land uses. 

System Configuration 

Alternative D - San Pedro Street is presented as two options: a predominantly at-grade or aerial system. A total 
of four station locations are proposed for either option as follows: 

• 

• 
• 

9th & San Pedro Station (between 8th and 9th Streets) 
6th & San Pedro Station (between 5th and 6th Streets) 
2nd & San Pedro Station (between 2nd and 3rd Streets) 
1st & Alameda Station (comer of 1st and Alameda Streets) 

Station location choices were based upon existing and anticipated future ridership demands to and from local centers. 
In all instances, the station locations would involve either all at-grade street stations or all aerial stations. depending 
upon which option is utilized. As with the other alternatives, station locations are flexible and are only limited by 
tho need to be located within horizontal tangents, as well as vertical tangents with a I% maximum ro 0.3% minimum 
vertical grade. 

Station Platforms 

With respect to the Blue Line Connection's Alternative D - San Pedro Street (at-grade or aerial), station designs 
would utilize center platforms. The station platforms would be accessed from the center of the street for at-grade 
or the aerial option. This configuration would be similar lO the design of existing Long Beach-Los Angles Blue Line 
Stations. Center-loading platforms bave been chosen for this alignment by virtue of San Pedro Street's light traffic 
volumes and lack of available right-of-way at station sites. It can be expected that the exact physical definition of 
station configurations wiU be refined during later design phases. 

Engineering-Related Issues 

Issues involving aerial versus at-grade stations are quite varied. Naturally, the capital cost difference is significant. 
Engineering issues involving at-grade stations mostly involve: 

• Spatial requirement and its availability on street 

• General traffic circulation. It is frequently desirable to introduce "far side" platforms which make 
it easier to introduce left-rum lanes along the approach roadways to a street intersection. 

• Side platforms versus center platforms have similar cost considerations. In addition, center 
platforms require track transitions to wider overall transit sections. Added costs are incurred for 
track "specials" and reduced operating speeds. For purposes of this Preliminary Planning Study, 
center platforms are presented. 
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Rlue Line Connection Preliminar,· Planning Stud,· 

Engineenng issue!-- mrnl\'tng aerial stations are somewhat similar and include: 

Center platforms require track transitions to achieve a wider track separation. This complicates 
and adds cost to the structure itself. 

Center platforms, however, provide the opponunity to concentrate or reduce the number of stairs. 
escalators and/or elevators. These would then most likely provide station access from lhe median 
of the street section. 

• Pier configuration becomes a critical design element. 

• Side platforms, although basically simplifying structure design and track arrangement. could 
involve additional cost by creating two separate areas requiring stairs. escalators and elevators, as 
well as fare collection devices and other platform amenities. Due to the existing land uses along 
San Pedro Street. side platforms are not recommended. 

• Whatever the configuration of an aerial slat.ion, they are not limited to "mid-block" locations as are 
at-grade stations. Aerial stations can be localed "mid-block" or straddling a cross street. depending 
upon the desired locations for street-to-platform access. 

The folJowing pages graphically illustrate the proposed station locations for Alternative D - San Pedro Street. 
Local land uses are highlighted specifically by building name and/or any prominent entity located near the slat.ion 
location to illustrate the potential ridership demands to and from these sites. 
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WASHINGTON & SAN PEDRO 

The San Pedro Street Alignment Alternative would approach 
the existing Long Beach-Los Angeles Blue Line at-grade. 
Although the majority of the land uses surrounding the 
alignment and the existing Washington and San Pedro Station 
focus on auto-related commercial use, some sensitive land uses 
are also located in the area, including San Pedro Elementary 
School and residential clusters located one block south of 
Washington Boulevard. 

Because of the existing heavy congestion at the intersection of 
Washington Boulevard and San Pedro Street, it is anticipated 
that the alignment may require grade separation in order to 
connect the route with the existing Metro Blue Line. At present, 
the alignment is depicted at-grade. This issue will require closer 
study during the Route Refinement and EIR process. 

SOURCE PACIFIC AEROORAPHICS, January 1992 
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FIGURE V-03 

Station Sire Visual Survey 
Washington & San Pedro 



9TH & SAN PEDRO 

The Cicy Market, located on San Pedro Saeet between 9th and 
11th Streets, represents the primary land use which would be 
served by the 9th and San Pedro Station. Other significant land 
uses in the area include the Garment District along 11th Street 
and the collection of fabric companies located near the 
intersection of 9th and San Pedro Streets. 

The 9th and San Pedro Station, situated along San Pedro Street 
just north of 9th Street, would utilize either an at-grade or aerial 
platform, depending upon the alignment's profile. Because the 
alignment would be accessed via a center-loading platform, 
there would be some taking of right-of-way (street and sidewalk), 
resulting in the narrowing of sidewalks and the elimination of 
on-street parking near station locations. 

SOURCE PACIFIC AEROGRAPHICS, Januuy 1992 
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Station Site Visual Survey 
and Typical Aerial Station Elevation 
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6TH & SAN PEDRO 

The 6th and San Pedro Station would provide improved 
transportation access to some of Central City East's diverse 
districts, including the Flower Man, the Toy District, and the 
transit-dependent population residing in the SRO housing 
projects located along 5th, Wall, and San Julian Streets, as well 
as in the Weingan Center. 

Located along San Pedro Street just north of 6th Street, this 
station would utilize either an at-grade or aerial platform, 
depending upon the alignment's profile. Because the alignment 
would be accessed via a center-loading platform, there would be 
some taking of right-of-way (street and sidewalk), resulting in 
the narrowing of sidewalks and the elimination of on-street 
parking near station locations. 

SOURCE· PACIFIC AEROCRAPHI CS, J 1nuuy 1992 
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Station Area Site Context 
6th & San Pedro 

I 
I 
I 

• 
II 
II 
II 
II 
II 



r·· 

• ~. 

~ / 

•••• I ; I I 

View rwrih from Simone SRO Hou!, 04,ffloo/cing Cmiral Cii, fust 's SRO how.sing popularion. 

1 

6ihand San Pedro &ilcling, View SOKUL along San Pedro Sa«t just south of 61h Saeet. 

4' COLUMNS iTYP.: ____:-,. 

I 
I 

• Typical Anial Sraiion Ekwaiion far San Pedro Srrcer, This elewtion illusalU.£5 &he relauoruhip between an aerial 0---~• 0""'--20 
~:, and San Pedro Street, Traruit riders would acceJS &he plaeform from &he cmur of &he street. This configuration LJ 
uouJd require some iaking of street and sidewilk rigfu-of-way, reswling in &he loss of on-street parlung spaus, FEET 

I GR.-.PHICS BY GRUES .-.ssoc1.-.TES 

·~ BLUE LINE CONNECTION 
PRELIMINARY PLANNING STUDY 

FIGURE v.r,7 

Station Site Visual Survey 
and Typical Aerial Station Elevation 

6th & San Pedro 
METRO METROPOLITAN TRANSPORTATION AUTHORITY 



2ND & SAN PEDRO 

The 2nd and San Pedro Station would provide service to the 
heart of Little Tokyo's commercial district, residential 
community, and cultural center. In addition, this station would 
improve access to nearby wholesale businesses. Among the 
significant land uses include the New Otani Hotel, Union 
Church, Japanese-American Theatre, Japanese-American 
Cultural and Community Center, Noguchi Plaza, Mitsubishi 
Bank, and the Los Angeles Wholesale Alley. 

Following the San Pedro Street Alignment Alternative, the 2nd 
and San Pedro Station would either be at-grade or aerial, 
depending upon the alignment profile. Located on San Pedro 
Street between 2nd and 3rd Streets, this station would require 
some taking of right-of-way (meet and sidewalk). Unlike the 
Alameda Street alignment stations, aerial stations along the San 
Pedro Street alignment would not require additional private 
property acquisition since the platforms would be center-loading, 
accessed from the center of the street (refer to San Pedro Street 
typical station elevation). 

SOURCE· PACIFIC AEROGRAPHICS, J ■ nu ■ ry 1992 
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FIGURE V-08 

Station Area Sire Context 
2nd & San Pedro 

I 

• 
■ 
I 



I 
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FIGURE V-09 

Station Sire Visual Survey 
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lST&ALAMEDA 
SAN PEDRO STREET ALIGNMENT 

East of Alameda Street, the San Pedro Street alignment 
alternative would follow the same route as the Bunker Hill 
alternative, but would have either an at-grade or aerial guideway 
profile. The proposed station location would be along 1st Street, 
east of Alameda Street. Like the Alameda Street alignment, the 
construction of an aerial station's ancillary facilities would 
require some property acquisitions or coordinated integration of 
the facilities as part of proposed development projects. 

With regard to a possible at-grade station, it can be expected 
that a taking of right-of-way (street and sidewalk) would be 
required in order to construct the station platform. 

. - . 

_,,. ,, .... :_,.•,• 

~- '-rr°',a .,. 

PROPDSEI 
MAIIGRlm IEVUOPMENT 

ALIGNMENTS 

-- Metro Red Line 

• • • • Mecro Blue Line 

- Blue Line Connection 
Alignment Alternative 

STATIONS AND PORTALS 

~ At-Grade 

➔ Aerial 

I I Subway 
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J,r 
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Optional Portal for Future Development 

NOTE: Station/Port.al Locations subject to change 
during the subsequent Rowe Refinement and 
EIR p,roass, mduding possible integration with 
flll.ure adjacent develcpments 
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ITEM DESCRIPTION 

CAPITAL COST ESTIMATE 
ALTERJ\:ATIVE D - SAN PEDRO STREET 

AERIAL 

GUIDEW A Y AND STRUCTURES 
STATIONS 
MAIN YARD AND SHOP 
SYSTEMWIDE EQUIPMENT 
VEHICLES 
SUBTOTAL (A) 

PRE-REVENUE OPERATION 
OWNERS INSURANCE 
MASTER AGREEMENTS 
SUBTOTAL (B) 

ART FOR TRANSIT 
SUBTOTAL (C) 

RIGHT-OF-WAY 
SUBTOTAL (D) 

PROFESSIONAL SERVICES 
SUBTOTAL (E) 

CONTINGENCY 
OF SUBTOTAL (A+B) 
OF SUBTOTALITEM(DJ 
OF SUBTOTAL ITEM (El 
SUBTOTAL (F) 

HAZARDOUS WASTE REMOVAL (ALLOWANCE) 

GRAND TOTAL-1993 DOLLARS 

* See worksheet for detail 

E:STIMA TED COST I 
{1993 DOLLARS) 

$59,420,000 
$29,000,000 

$0 
$26,970,400 
$40 800 000 

$156,190,400 * 

$3,904,760 
$12,495,232 

$3,904,760 
$20,304,752 

$780 952 
$780,952 

$33 398 543 
$33,398,543 

$71.629.380 
$71,629,380 

$19,414,467 
$9,184,599 
$7.162.938 

$35,762,004 

$1,669,927 

$319~735,9581 

~: C.ipiial cost estimaies do not reflect any potential need for acquisition of addilional Red Linc: ..:ars which have be.:n estimat.:d up 10 

SJ )5 million in capiial oullay. However. estimates do reflect the difference in operating costs between alternatives. 

I 
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WORKSHEET 

• UNIT 

_ -rm-~~y _J DESCRIPTJON QUAJlrfJn: ___ PRICE UNIT -- - ...... - .. -- - ··············-·····--· --·-·--

GU/lJEWAY C<>STS 
Retained Guideway Station 14+00 to 16+00 200 $2,575 RF $515,000 
Guideway At-grade 1,850 $1,800 RF $3,330,000 
Aerial Guidewa:r 12,350 $4,500 RF $55,575,000 
SUBTOTAL (GUIDEW A Y COSTS) $59,420,000 

STATION COSTS 
Ac-grade Station (3-car) EA $0 
Aerial Station (3-car) 4 $6,500,000 EA $26,000,000 
Subway Station (3-car) EA $0 
Traffic Control Improvement (Allow) 1 $3,000,000 EA $3,000,000 
Parking S~aces EA $0 
SUBTOTAL (STA TJON COSTS) $29,000,000 

MAINTENANCE FACILITY & YARD COSTS 
Maintenance Facilil~ LS $0 
SUBTOTAL (MAINTENANCE COSTS) $0 

VEHICLE COST 
Light Rail Trains 17 $2,400,000 EA $40,800,000 
SUBTOTAL (VEHICLE COSTS) $40,800,000 

SYSTEM-WIDE EQUIPMENT COST 
Trackwork 14,400 $421 RF $6,062,400 
Special Tie-in at Washington 1 $500,000 LS $500,000 
Train Control Station (LRT) 4 $160,000 EA $640,000 
Train Control Guideway (LRT) 14,400 $500 RF $7,200,000 
Traction Power Station (LRT) 4 $1,100,000 EA $4,400,000 
Traction Power Guideway (LRT) 14,400 $270 RF $3,888,000 
Communications 14,400 $200 RF $2,880,000 
Fare Collection (LRT) 4 $250,000 EA $1,000,000 
Signage & Graohics 4 $100,000 EA $400,000 
SUBTOTAL (SYSTEM COSTS) $26,970,400 

11 TOTAL ESTII\.1ATED COST $156,190,400 I I' 



1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 

9. 

10. 

11. 

12. 
a. 
b. 
c. 

ITEM DESCRIPTION 

CAPITAL COST ESTIMATE 
AL TERNA TI VE D - SAN PEDRO STREET 

AT-GRADE 

GUIDEW A Y AND STRUCTURES 
STATIONS 
MAIN YARD AND SHOP 
SYSTEMWIDE EQUIPMENT 
VEHICLES 
SUBTOTAL (A) 

PRE-REVENUE OPERATION 
OWNERS INSURANCE 
MASTER AGREEMENTS 
SUBTOTAL (B) 

ART FOR TRANSIT 
SUBTOTAL (C) 

RIGHT-OF-WAY 
SUBTOTAL (D) 

PROFESSIONAL SERVICES 
SUB TOT AL (E) 

CONTINGENCY 
OF SUBTOTAL (A+B) 
OF SUBTOTAL ITEM (D) 
OF SUBTOTAL ITEM (El 
SUBTOTAL (F) 

HAZARDOUS WASTE REMOVAL (ALLOWANCE) 

GRAND TOTAL- 1993 DOLLARS 

ESTIMATED COST I 
(]~~ DOLLA_RS) 

$33,532,500 
$15,000,000 

$0 
$27,109,500 
$40 800 000 

$116,442,000 * 

$2,911,050 
$9,315,360 
$2,911,050 

$15,137,460 

$582 210 
$582,210 

$33 398 543 
$33,398,543 

$56,290,472 
$56,290,472 

$14,473,741 
$9,184,599 
$5,629,047 

$29,287,387 

$1,669,927 

$252,807,9991 

* See worksheet for detail 

~: Capital cost estimates do not reflect any potential need for acquisition of additional Red Line cars which have been estimated up to 
SI 15 million in capital outlay. However. estimates do reflect the difference in operatin~ costs between altemauves. 

--• 



I WORKSHEET 

UNIT J DESCRIPTION Q_UANTITI' PRICE UNIT TOTAL 

····- p rsr· wz ·· --

GU/DEWAY COSTS 
Retained Guideway Station 14+00 to 16+00 300 $2,575 RF $772,500 
Guideway At-grade 12,200 $1,800 RF $21,960,000 
Aerial Guidewav 2,000 $5,400 RF $10,800,000 
SUBTOTAL (GUIDEW A Y COSTS) $33,532,500 

STATION COSTS 
At-grade Station (3-car) 4 $2,250,000 EA $9,000,000 
Aerial Station (3-car) EA $0 
Subway Station (3-car) EA $0 
Traffic Control Improvement (Allow) 1 $6,000,000 EA $6,000,000 
Parking S~aces EA $0 
SUBTOTAL (STATION COSTS) $15,000,000 

MAINTENANCE FAC/UTY & YARD COSTS 
Maintenance Facilit}'. LS $0 
SUBTOTAL (MAINTENANCE COSTS) $0 

VEHICLE COST 
Light Rail Trains 17 $2,400,000 EA $401800,000 
SUBTOTAL (VEHICLE COSTS) $40,800,000 

SYSTEM-WIDE EQUIPMENT COST 
Trackwork 14,500 $421 RF $6,104,500 
Special Tie-in at Washington 1 $500,000 LS $500,000 
Train Control Station (LRT) 4 $160,000 EA $640,000 
Train Control Guideway (LRT) 14,500 $500 RF $7,250,000 
Traction Power Station (LRT) 4 $1,100,000 EA $4,400,000 
Traction Power Guideway (LRT) 14,500 $270 RF $3,915,000 
Communications 14,500 $200 RF $2,900,000 
Fare Collection (LRT) 4 $250,000 EA $1,000,000 
Signage & Graohics 4 $1001000 EA $400,000 
SUBTOTAL (SYSTEM COSTS) $27,109,500 

TOTAL ESTIMATED COST $116,442,000 I 



EC0~0'.\-1JC/MARKET A~AL YSIS 
AL TERNA TI VE D - SA:-,; PEDRO STREET 

o Alternative D is the only alternative locau:d in close 

proximity to public schools. Sar. Pedro and 9th Stree1 

Elementry Schools. The t"'·o schools combined enroll• 

ment i.< 1579 of which over 99'N are minority students. 

o Alternative I> proposes station locations tllat serve very 

distinct industr)· FJ'Oups: Olympic/San Pedro serve.< the 

apparel and produce industries. 6th/San Pedro station 
serves the social service industry. I st/ Alameda and ~di 
San Pedro swions serve the office and toy industrie.,. 

o indllSU'ial land uses arc under,oing a traDSitioo from 

large to small-scale users. under 30.000 sq. ft. 

" Lease rates ranie between S0.60 and SI .20 sq. ft. 

for induslrial space. 

o Vacancy rates for industrial space arc under l 0%. 

o Approximaiely 3.48J residential units and 3.345 hotel 
rooms arc located in the vicinity of Alternative D. 

SfGNIFlCANT NOTES· 

o Employment aloag Altemativ,: D consists primarily or 

li,bt induslrial workers and. secondly. office workers. 

o The apparel industry is the stron,cst or tile li,ht in­
dustrial employmen1 sector. 

o Employment surrounding each of tile proposed sta1ions is 

just under I 0.000 workers each. with the exception or tll 

2nd/San Pedro Slation which bas tile hip:best concen­

tration of employment. over 15.000 woners. due 

primarily 10 the larie office sector in Little Tokyo. 

o Based on proposed development. planned employment 
includes an additional I ::!.475 jobs. 

Ong 011 ol lndustrlal Employees 
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2.000.000 

1.000.000 

0 

Station Location 

PodTo 

• Sq. Ft. oot av.ul:iblc for 11:sadc:aual and bolel 

Station Location 
Olympic/San Pedro 
6th/San Pedro 
2nd/San Pedro 
1st/Alameda 

Current Employment 
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• • >, 
..!! 10.000 
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0 z 4,000 
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Source: Community Redevelopment Agency 

Office 
54.642 

288.963 
850.000 
609.032 

Square Footage 
Retail lndustnat 

201.176 3.D64.001 
237 A0l 1.921.132 
400.000 800.000 
348203 997 204 

Public 
180.712 
280207 
500.000 
465A51 

station Location 

Source: Commuruty Redevelopnrnt Agency 

No. of Employees 

StotionLoc Office Retail lnelustriol Public Hotel Total 
Olym./S. Pedro 194 483 8281 763 133 9,854 

6th/S. Pedro 1.027 570 5,192 1,183 1.884 9.856 
2nd/S. Pedro 2200 900 2.900 2.000 200 8,200 

lst/Almdo 2.166 837 2.695 1.980 253 7,931 

Total 5,587 2,790 19,068 5,926 2,470 35,&41 
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Fiest Street North 
(Alomedo,1st, Central. Temple) 
- Office 785,00J s.f. 
- Retail 95,00J s.f. 
- Cultural 65,00J s.f. 
- Housing 273 units 

ECONOMIC/1\tlARKET ANALYSIS 
AL TER.'t\A TIVE D - SAN PEDRO STREET 

(Within 0.:25 mile~ of proposed station l 

Major Planned Projects 

Mangrove Estates 
(NE Corner -Alameda & 1st) 
- Office 495,00J s.f. 
- Retail 234,00J s.f. 
- Recreational 15.00J s.f. 
- Housing 1.200 units 

- Hotel 426 rooms - Hotel 433 rooms 

Rrst Street North 
Mcrigove Estates 
Rist S1reet South 
SUllhlnePac:llc 

- Waiting for City approval and financing. Construction expected to begin in 1994. 

- Completing BR, with construction expected to begin in 1997. 
- Completing ElR, with construction expected to begin in 1997. 
- Estimate of construction date not given. 

S[GN/f/CANTNQTES· 

First street south 
(SE Corner-Alameda & 1st) 
- Office 389.00J s.f. 
- Retail 215,00J s.f. 
- Housing 640 units 
- Hotel 400 rooms 

sunshine Pacific 
(Sunset & Alameda) 
- Retail 185,00J s.f. 
- Housing 296 units 

Many of the business/real estate professionals interviewed slated that implementation of the Do:wntown Comiector could contribute to a greater 
viability offunire developments if a station were localed nearby. In addition. for the major projects planDed in Downtown. the LAUSD IS 

recommending Primary Centers (defined as K-2 or K-3 grades) in the development projects. 

Development Opportunities 

SIGNIFICANT NOTES: 

o The garment market will continue to expand. The 
produce market on San Pedro may be redeveloped 
to garment uses. 

o Development opportunities exist all along the 
proposed alignment. Mixed-use developments. 
including retail/wholesaling, industrial and res­
idential provide the best opportunity for joint 
development along San Pedro. 

o Developing an "incubator" may be beneficial to the 
area: infoJIDal incubators already exist in specialties 
such as garment. toys and electronics. 

o The import industry for toy and electronics is very 
strong in the area. The proposed Downtown 
Connector may eobance existing opporrunities 

for growth in this industry. 

25,000,000 

-a: 20,000.000 

g f 15,000.000 

Cl 

i 
! 

10,000.000 

5,000,000 

0 Available 

EJ Existing 

Central 
City East 

o A demand for additiooal market-rate housing exists Existing 

litt1e 
Tokyo 

Eastside 
Industrial 

Community 

Not Available 

First 
Street 
East 

Source: ,ommllllity Redevelopment A@ency 

Available 
beyond Single Room Occupancy (SRO) projects. ....,c,,...o_m....,...m_,u,...n,,...,,,..·1y:.....,,, __ ...;De;-,-,,.,vl,;..,'P,....mn,,,.,,.,t,.... ---==,----...,=-===-==----= 

Central City East 6,800.00J 
'% Density % 

28% 17,800,00J 72% 
Little Tokyo 2.00J.OOJ 
Eastside Industrial 20,898269 
First Street East 500,00J 

20% 

9% 

8,00J,OOJ 80% 
N/A 

5.CXXJ.OOJ 91% 



Rlue Line Connection Preliminan Planning Stud, 

Environmental Assessment 

The following is a preliminary assessment of environmental impacts associated with Alternatin I> - San Pedro 
Street. In the following matrix, shon and long-1erm impacts are presented in key impac1 areas. such a, land use. 
traffic and parking, noise and vibration, air. aesthetics. culcural resources, and business impac(l;. A-,.. discussed in the 
Engineering Feasibility section, at-grade and aerial structures are proposed as two options, however, hoth would 
require an at-grade connection with Washing1on Boulevard and an aerial connection with Union Station. A 
subsequent Environmental Impact Repon following this study will provide detailed analysis of anticipated impacts 
and proposed mitigation measures. 

Short-Term Construction Impacts 

At-Grade Segments - During at-grade construction, trackage would be laid within the existing street right-of-way 
between Washington Boulevard and Garey Street. The construction zone would require parking prohibitions and 
lane closures to provide an adequate work zone for workers and construction equipment. This would result m 
increased traffic throughout the corridor and restrict access to businesses. This is particularly true at the intersections 
of First and Alameda Streets, and Washington Boulevard and San Pedro Street However. there are several parallel 
north-south routes, such as Los Angeles Street, Stanford Avenue, Central Avenue, or Alameda Street, which could 
serve as alternate routes during construction. In addition, due to the nature of at-grade construction, noise, air, dust 
and vibration would also impact the businesses located along San Pedro and First Streets throughout construction. 

Aerial Segments - Construction of an aerial structure would result in similar impaets as at-grade, however, the aerial 
structure would cause a dramatic change in the aesthetics of the corridor both in the short term during construction 
and long term. In addition, heavier equipment would be required to construct the viaduct strucwre resulting in 
increased right-of-way requirements and potentially more noise, air, dust and vibration impacts during construction. 

Another construction impact associated with all the alternatives, is construction of the aerial strucwre across the IOI 
Freeway for the connection to Union Station. A Traffic Management Plan will have to be prepared and approved 
by Caltrans identifying the construction procedures that wiU be employed to minimize impacts on the freeway .. 

Long-Term Impacts 

At-Grade Segments - Most of the right-of-way and parking takes required during construction of an at-grade 
alignment will become permanent due to the reduction in available street right-of-way. The sidewalks along San 
Pedro Street would need to be narrowed to increase street right-of-way. This would result in a negative impact to 
pedestrian traffic, which use the sidewalk to access the businesses. This wiU also result in increased traffic 
congestion throughout the corridor and create a number of pedestrian safety-related impacts. These uansponation 
impacts are discussed in greater detail in the following subsection. Furthermore, businesses in the area which depend 
on parking and pedestrian foot traffic will be negatively affected. Property acquisition is required at the intersection 
of First and San Pedro Street, where a five-story office building is located and also along the eastern end of the 
Mangrove site, south of Garey and Turner Streets. The five-story office building is located in the bean of Little 
Tok-yo and would result in a business impact to the area. 

Aerial Segment.,; - Long-tenn impacts resulting from an aerial structure would be similar to an at-grade alignment, 
however, right-of-way and parking impacts would be less severe due to the small right-of-way requirements of the 
columns supporting the viaduct. Where the aerial alignment transitions to at-grade between 15th and 14th Streets, 
a transition waU will be constructed. Toe construction of this wall would restrict movemenLc; to right-in/right-out 
turns at the intersection of 14th Street and 14th Place. 
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Transportation Impacts 

AT-GRADE IMPACTS 

Traffic Impacts 

With the at-grade option of Alternative D San Pedro Street. there will be considerable impacts to vehicular traffic 
San Pedro Street has three lanes in each direction during peak hours, between Fifth Street and Washington 
Boulevard, with left cums being made from a shared through-left tum lane. Between Fifth Street and Temple Street. 
the Right-of-Way (ROW) varies on San Pedro Street and the roadway has either two or three lanes in each direction. 
with separate left tum lanes at major imersections. However, during non-peak hours, parking is generally permitted 
on both sides and reduces the effective number of travel lanes to two in each direction for the stretch between First 
Street and Washington Boulevard. 

The at-grade option runs along the median of San Pedro Street, similar to current operation along Washington 
Boulevard. The rail line junction at the San Pedro/Washington intersection will be three-way to accommodate trains 
running through downtown to either Long Beach or Santa Monica The at-grade rail line is assumed to displace two 
lanes on San Pedro Street and require narrowing of the sidewalks to a minimum of six feel This wiU reduce the 
peak hour capacity of the street by approximately one-third in those blocks where there are currently three travel 
lanes. In order to maintain four lanes on San Pedro, parking will be displaced along both sides of the street near 
stations and at intersections, and along at least one side of the street for mid-block segments. Along First Street. 
the at-grade operation would result in a similar loss of parking and require sidewalk narrowing to maintain four lanes. 
(Conversely, the aerial configuration of this alternative would displace one travel lane or parking.) The aerial 
alignment along Garey Street is assumed to displace the on-street parking in order to maintain one lane in each 
direction. 

A number of major east-west streets cross San Pedro Street serving as access routes to downtown Los Angeles from 
the eastside and the Golden State/Santa Ana Freeway. The at-grade alignment would affect these cross-streets. 
However, at-grade crossings can be made to work with acceptable levels of service depending upon the volume of 
traffic on the street being crossed by the trains. Generally, if the Average Daily Traffic (ADTI volume on the 
roadway is less than 20,000, an at-grade crossing is not a significant impact For roadways with an ADT above 
30,000, a grade separation is generally required to mitigate the impacts of train operations unless other intersection 
improvements can be provided to compensate for the loss of capacity associated with the train movements through 
the intersection. For streets in the 20,000 to 30,000 ADT range, at-grade operations may be workable depending 
upon the specific conditions at each intersection. Some of the major cross-streets along San Pedro Street and their 
ADTs include Pico Boulevard (11,250). Olympic Boulevard/9th Street (32,000), 8th Street (16,800), 7th Street 
(26,900), 6th Street (14,800), 5th Street (17,700), 4th Street (I 5,300), 3rd Street (15,800), 2nd Street ( 14,000), and 
First Street (24,800). The volume on Alameda Street is 27,400, south of FU"St Street and 30,500 north of First Street. 
Mitigation measures, such as grade separations, may be required at some of these streets, particularly Olympic 
Boulevard and Alameda Street, to reduce the delay to through traffic. Further study will be done in the project EIR 
of impact, of goods movements and pedestrians. 

The downtown connector will facilitate the potential addition of several new rail lines through downtown connecting 
Long Beach. Santa Monica, Pasadena and Glendale. Some of these lines will utilize the existing Blue Line corridor 
along Washington Boulevard affecting the at-grade intersection of San Pedro Street/Washington Boulevard Cat least 
three different rail lines would pass through). Based on the preliminary operations plan for this alternative, a train 
could pass through the intersection once every 45 seconds, with two-thirds of them making turns either to or from 
San Pedro onto Washington Boulevard. This large number of potential train movements, many at reduced speeds 
while turning, would significantly affect the capacity of the intersection and reduce its ability to accommodate 
vehicular traffic. Further analysis of this intersection will be required to recommend possible mitigation measures. 
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There are a numher of signalized imerseclil>n!, along San Pedw mid First SLreeL,. The at-grade alignmelll nf S:u1 
Pedro Slreet would affect the luming movemems at these inter!>ecunns and Lraffo: signal modilicat..inn~ ,niulJ he 
required to conlfol left tum and other lraflic movemenlS. Tbe aerial pnrtion ahm_g Garey Slreet l)r First StrccL wnulJ 
have lower impaclS at the interseclions than the at-grade alignment. 

Station Areas 

The primary circulalion issues in station areas are related to pedestrian access and imegration with hus service. The 
stat.ions also require a wider rigb1-of-way to accommodate the station platform, which resulL'i in the inability Ill 

accommodate on-street parking on even one side of the street in station areas and could result in the prohihiuon of 
left turns at intersections adjacent to stations. The parking demand at these stations wiU be negligible hecause these 
stations primarily serve as destinations for employees coming into downtown and for internal downtown trips. 

Three issues with regard to pedestrian circulation need to be evaluated: locations where pedestrians cross the lighl 
rail tracks, locations where the project causes changes in pedestrian travel patterns, and pedestrian access routes lo 
the transil stations. Toe station at 1st Street/Alameda Street is intended to serve future travel demands of several 
major development projects proposed at that intersection. The 2nd Street/San Pedro Street station would serve the 
Little Tokyo area which bas a relatively high pedestrian volume. The 6th Street/San Pedro station wiU serve the 1oy 
district and the transit dependent residents of SRO housing near the station. The station al Olympic Boulevard/San 
Pedro Street would serve the wholesale district and produce market with a large number of transit-oriented 
employees. The station platforms will be located in the center of the streel similar to stations on Washington 
Boulevard and pedestrian treatments wiU be consistent with the existing and current Blue Line design. Toe bus 
service on San Pedro Street is less than on many other nonh-south corridors in downtown, but the corridor is served 
by seven MT A (former RID) routes and one Santa Monica Municipal bus route, as well as crossed by many ea'it­
west routes. The accessibility to bus service for rail passengers of rail service will be analyzed in the project EIR.. 

Parking 

Parking is not proposed at any of the stations by MT A. The primary modes of access at these stations will be walk­
ins, bus transfer, kiss-and-ride (drop offs), or parking in public parking lots. However, on-street parking all along 
San Pedro Street wiU be negatively affected and may result in potential removal of approximately 220 parking 
spaces, which is significant. The parking displacement would be distributed as follows: approximately 70 spaces 
north of 6th Street. 100 spaces between 6th Street and Pico Boulevard, and 50 spaces south of Pico. Parking may 
also be affected along First Garey Streets, however, more nearby off-street parking is available along those streets 
than along San Pedro, so the impact of the displacement may not be as significant. The improved transit access to 
the San Pedro Corridor and the availability of some off-street parking facilities nearby would offset the loss of some 
of the parking spaces. In the EIR, the potential need for replacement parking would need to be evaluated. 

Driveway Access Issues 

The San Pedro Street at-grade alignment will affect driveway access along San Pedro and First StreeL'i. There are 
a number of warehouses and distribution centers that would be affected by limited right-in/right-out access. 
Passenger cars may be able to tum around al signalized intersections, however, some trucks may have to circulalc 
around the block to reach their destinations. Left tum access would likely need to be preserved at the City Market. 
between 9th and 10th Streets, which generates a large amount of truck traffic. A traffic signal at this location would 
need to be considered. 
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AERIAL IMPACTS 

Traffic Impacts 

The traffic impacts of the San Pedro Street aerial alignment are similar to those of cheat-grade alignmenL however. 
che impacts would be reduced due to the elimination of most of the at-grade crossings of intersections. Thi). 
alternative involves building an aenal viaduct in the median of San Pedro and First Streets. The guideway will he 
supponed by concrete columns. approximately seven to ten feet in diameter, and spaced roughly 80 feet apart. To 
provide room for the median island to suppon the columns, the sidewalk widths will be reduced to a minimwn of 
11 feet. Four travel lanes would be provided on San Pedro Street at all times resulting in a one-thrrd reduction in 
the peak hour capacity of the street south of 5th Street However, unlike the at-grade option, parking will not have 
to be prohibited on one side of the street for the entire alignment, rather only in the immediate vicinity of stations. 

The transition from at-grade to aerial structure will occur north of 15th Street and will require the conversion of the 
"T" intersections at both 14th Place and 14th Street to right in/right out intersections. These are both minor 
intersections and this should not cause a significant impact. 

A number of signalized intersections exist along San Pedro and First Streets. However, it is anticipated that the 
median island and column placement would be designed to accommodate existing tum lanes, therefore, the aerial 
alignment would not significantly impact any turning movements. This could be done through the use of cantilever 
columns adjacent to the left tum lanes and, if necessary, bent strucmres at wide intersections. This alignment will 
have similar impacts on the Washington Boulevard/San Pedro Street intersection as the at-grade alternative. 

Statinn Areas 

The proposed station locations for this alignment are the same as for the at-grade alternative. Pedestrian access to 
each station will be analyzed in the EIR for items such as handicapped accessibility (access to platform via elevators) 
and pedestrian crossings. It is proposed that access to the stations be provided from walkways/escalators in the 
middle of the street which will be accessed via a walkway from the adjacent signalized crosswalk. 

Parking 

Parking is not proposed at any of the stations by MT A. The primary modes of access at these stations will be walk­
ins. bus transfer, kiss-and-ride (drop offs), or parking public parking lots. However, on-street parking will be 
affected with the aerial alternative resulting in the potential removal of approximately JOO parking spaces. The 
displacement of parking spaces will largely be confined to the blocks which include a station, so the improved transit 
access provided by the light rail line will off-set the loss of parking. However, south of 14th Street, where the trains 
return to the at-grade alignment, approximately 50 spaces will be displaced to provide adequate right-of-way for the 
trains and travel lanes. The potential need to replace these displaced spaces will be evaluated in detail in the EIR. 

Drivewa}' Access Issues 

The San Pedro Street aerial alignment will affect driveway access similar to the at-grade alternative. The median 
island and columns will result in the restriction of most driveways to right in/right out movements only. However, 
the median island does afford more flexibility than the at-grade alternative in terms of providing breaks in the median 
to accommodate the need for full access to major driveways. If needed, column spacing can be adjusted from the 
standard 80 foot spacing to accommodate a left tum pocket under the aerial structure. 
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Blue Line Connection Preliminan· Planning Stud,· 

ALTERNATIVE E 
Alameda Street 

Technical Description of Alignment 

~E3~ Cat & Cover 

- 3,300 -- -
Aerial 

~ 12,000' . 

Alternative E - Alameda Street is configured primarily as a single, aerial alternative. (Appendix E - Plan and 
Profile Alt. E.) Toe alternative begins with a "T' configuration at the intersection of Long Beach Avenue and 
Washington Boulevard. However, unlike the San Pedro Street Alternative, the "T' configuration is not entirely 
at-grade. As shown, the north-south trackage along Long Beach A venue would be grade separated by a "fly-over" 
structure. The width of the overall Long Beach A venue corridor is considered wide enough for this to be 
accomplished, along with the need for a localized four-track arrangement needed to split at Washington Boulevard. 
Light rail turning movements to and from Washington Boulevard would be accomplished at-grade, but the addition 
of a grade separation would have significant operational benefits. The alignment proceeds north within the Long 
Beach Avenue corridor. An at-grade configuration is achieved just south of 16th Street and remains at-grade under 
the Santa Monica Freeway to beyond 14 StreeL Trackage is located in that part of the corridor which previously 
was a freight rail line. North of Newton Street, however, portions of this corridor have been developed. Specifically, 
west of Long Beach Avenue between Newton and 14th Streets, a significant new building bas been constructed. To 
avoid this site, the alignment utilizes a reverse curve to the right to transition into the center of Long Beach A venue. 
The transition to aerial strucrure begins at 14th Street and takes place between that point and the intersection of 
Alameda Street with Olympic Boulevard. Additional right-of-way is required from a two-block area bounded by 
14th Street, Olympic Boulevard, Alatneda Street and Long Beach Avenue. Between the two blocks involved, 
McGarry Street would be intenupted. The alignment enters the Alameda Street corridor at Olympic Boulevard and 
proceeds north along its centerline. The alignment eventually departs the corridor with a reverse curve to the right 
in order to transition to tie into trackage along Platform No. 1 of Union Station. At that location, the alignment 
connects with the terminal point of the Pasadena - Los Angeles Blue Line. An alternative alignment could involve 
a departure from the Alameda Street corridor further south. This alignment would tum right into First Street and 
subsequently be identical to the aerial option of the San Pedro Street Alternative. 

Four station locations are proposed for Alternati-ve E - Alameda Street including: Olympic & Alameda, 7th & 
Alameda, 4th & Alameda, and 1st & Alatneda. On the foUowing page is a study area map illustrating the proposed 
alignment through Downtown Los Angeles. <Figw-e V-El .) In addition, a complete set of Plan and Profile drawings 
are presented in Appendix E. These drawings are to be viewed only as conceptual drawings completed to assess 
engineering feasibility. 
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Engineering Feasibility and Constructibilitl' 

As with the Alternative D - San Pedro Street, Alternative E - Alameda Street also differ!- entirely from the 
Bunker Hill alternatives. Similarly. the issues inherent with underground options do not apply for Alameda Street 
as this alignment is configured as an aerial system. Therefore. the engineering issues encountered involve those 
inherent with aeriaJ rail operations. 

Aerial Configuration 

GeneraJ engineering issues related to an aerial configuration include: 

• Traffic impacts, primarily as resulting from the introduction of the viaduct structure 
• Impacts during the construction of the viaduct 
• Use of available space, particularly with regards to maintenance and the introduction of wming 

lanes 
• Pier placement and configuration in general 

Significant Issues 

A number of more site-specific engineering issues can also be cited: 

Freeway Viaduct - The viaduct crossing of the Hollywood Freeway will require careful monitoring. Special design 
considerations may be necessary to achieve the necessary vertical clearance over freeway lanes. It has already been 
concluded that the vertical curve just south of Platform No. l may have to already begin within Union Station right­
of-way. Furthermore, Caltrans has on-going plans to introduce modifications to the freeway corridor at this location. 
The placement of piers for the transit strucrure and, in turn, the resulting span lengths and structwal depths are all 
issues which could affect geometric definition. (Figures below, also see viaduct figJres presented for AIL D San 
Pedro Street.) 
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Rlut' Lint' Connection Preliminan· Planning Stud, 

Freewa,· Clearance - Clearance under Sanw Monica Freeway i~ a-;sumed adequ:uc. hul mus1 he verified. 

"Fh-over" - In order to minimize the length of "fly-over" structure a1 Washingwn Boulevard. shoner th:m nonnaJly 
desired vertical curves could be utilized. 

Less-than-desired Horizontal Radii - Horizontal alignment between the Sama Monica Freeway undercrossing :md 
the alig:nmeni's entry imo the Alameda Street corridor is. by necessity, somewha1 circuitous. Tighter than nonnally 
utilized horizontal and vertical curves would be introduced which would affec1 operational speeds. hu1 tend to 
minimize right-of-way impacts. 

Business Impact,; - Effons would be made to minimize impacts upon the existing service station located in the 
southeastern quadrant of the Alameda Street/Commercial Street intersection. To accomplish this. the viaduct 
structure would be located along Commercial Street within Caltrans propeny. This would have to be coordinated 
with that agency. 

Existing Freight Rail Service - Active freight rail service still exists within the Alameda Street corridor. However. 
many spur lines have seemingly been abandoned; the legal starus of rail service must be carefully coordinated and 
discussed with the Southern Pacific Transponation Company and all other involved agencies and possibly affected 
propeny owners. Of particular concern is the on-going freight rail service to the wholesale produce center located 
in the northwest comer of the Alameda Street/Olympic Boulevard intersection. At this location. existing freight rail 
trackage would cross under the light rail viaduct. (Any active freight rail service north of this point would have even 
greater impacts.) Future plans for Freight rail including the location and length of sidings and frequency and hours 
of service will need to be considered in detail during any further design work for the corridor. 

Planned Development Impacts - The line location would also have to be coordinated with planned development 
within the Mangrove Site, and area bounded by Alameda Street to the west. First Street to the south, Temple and 
Turner Streets to the north, and private right-of-way to the east 
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Rlue Line Connection Preliminary Planning Stud, 

Station Location and Design Analysis 

Given the alignment of Alternative E as determined by engineering feasibility and constructihility, more specific 
information is developed for each station location and configuration. The following narrative and graphic infonnation 
presents a descriptive overview of the design implications surrounding each proposed station as well as a perspective 
on the stations· integration with adjacent land uses. 

System Configuration 

Alternative E - Alameda Street is a predominantly aerial system with only an at-grade segment to transfer below 
the Santa Monica Freeway from the south. A total of four aerial station locations are proposed: 

• Olympic & Alameda Station (between Olympic Boulevard and 8th Street) 
• 7th & Alameda Station (between 6th and 7th Streets) 
• 4th & Alameda Station (between 4th and 5th Streets) 
• 1st & Alameda Station (comer of 1st and Alameda Streets) 

Station location choices were based upon existing and anticipated future ridership demands to and from local centers. 
Off-street stations may be considered for the Alameda Street alternative to minimize significant visual impacts. This 
would be funher evaluated in the Route Refmement/EIR phase of this project 

Station Platforms 

With respect to Alternative E - Alameda Street station designs would utilize side platforms. A side-loading 
configuration has been selected in an effon to promote pedestrian safety in this high-volume corridor, and also to 
facilitate left turn traffic lanes nonh of 7th Street and the existing freight alignment south of 7th Street Pedestrians 
would enter the stations from the sidewalk and reach the platform via the station's ancillary facilities. It can be 
expected that the exact physical defmition of station configurations will be refined during later design phases. 

Engineering-Related Issues 

Other related engineering issues include: 

The existing Blue Line station along Long Beach Avenue just south of Washington Boulevard 
would likely require major reconstruction or relocation due to the introduction of the Alameda 
Street Alternative as presently envisioned. 

All four Alameda Street stations would be aerial. As with the other alternatives, station locations 
are flexible and are only limited in location by the need to be within a horizontal tangent as well 
as a vertical tangent with a I% maximum to 0.3% minimum vertical grade. 

The following pages graphically illustrate the proposed station locations for Alternative E - Alameda Street. Local 
land uses are highlighted specifically by building name and/or any prominent entity located near the station location 
to illustrate the potential ridership demands to and from these sites. 
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WASHINGTON & LONG BEACH 

The Alameda Street Alignment Alternative would approach the 
Long Beach-Los Angeles Blue Line along the right-of-way 
paralleling Long Beach Avenue. Surrounding land uses in this 
area are principally comprised of light industrial, manufacturing, 
and commercial office buildings. 

Because of the existing heavy congestion that results from the 
confluence of automobile, truck, and Metro Blue Line traffic at 
Washington Boulevard and Long Beach Avenue, the Alameda 
Street alignment would need to be grade separated at this 
intersection. It is anticipated that the alignment would traverse 
Washington Boulevard via an aerial configuration in order to 
connect with the Long Beach-Los Angeles Blue Line. Because 
the existing Washington & Long Beach Station is so closely 
spaced to Washington Boulevard, it can be expected that this 
station would require relocation, and will be studied in closer 
detail during the Route Refinement and EIR process. 

,OURCE PACIFIC AEROCRAPHICS. J ■ nuar, 199: 
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OLYMPIC & ALAMEDA 

The land uses surrounding the Olympic and Alameda Station 
consist primarily of warehousing and distribution uses, some of 
which are served by the existing freight transportation corridor 
located in the center of Alameda Street. Because of this 
condition, this station and the alignment's aerial guideway have 
been reconfigured to reflect the need to incorporate the freight 
corridor within the Alameda Street right-of-way (refer to 
Olympic & Alameda Station elevation). The dedication of the 
freight corridor results in a right-of-way configuration that 
consists of two-traffic lanes in each direction, 12-foot sidewalks 
on each side of the street, and a 20-foot freight corridor (plus 
4-foot columns on each side). 

The diagonal segment site between Long Beach A venue to 
Alameda Street could serve as a truck staging area This would 
represent a key improvement for expanded industrial 
development in this area. 

SOURCE PACIFIC AEROGRAPHICS, Jonuory 1992 
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FIGURE V-E5 
Station Site Visual Survey 
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Station Platform accessed .,ia Street Crossing 
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7TH & ALMIBDA 

Manufacturing, maintenance, and warehousing uses comprise 
the predominant land uses adjacent to the 7th and Alameda 
Station. Some of the more significant buildings and properties 
include the S.E. Rykoff & Company Buildings and Greyhound 
Bus Terminal on 7th Street, and the Ice Company, Showa 
Marine Cold Storage, and MTA (SCRTD) maintenance and 
storage yard on Alameda Street. 

The aerial station platform would be constructed just north of 
the intersection of 7th and Alameda Streets, and resemble the 
station configuration of other Alameda Street alignment stations 
north of 7th Street. Accessed by side-loading platforms from 
each side of the street, the station's ancillary facilities could be 
incorporated into future development projects on two available 
sites: ( I ) the Texaco Gas Station on the northwest comer of the 
intersection and (2) the currently vacant 2-story building on the 
northeast corner. 

SOURCE· PACIFIC AEROCRAPHICS. J•nuorv 1992. 
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View loolcing sow,/,. of Alameda Scrut. 
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4TH&ALAMEDA 

Located south of Little Tokyo, the 4th and Alameda Station 
would provide service to Yaohan Plaza and nearby residential 
uses one block north at 3rd Street. The remaining adjacent land 
uses primarily consist of vacant properties or manufacturing and 
warehousing companies. 

The aerial station platform would be constructed just north of 
the intersection of 4th and Alameda Streets. To accommodate 
three traffic lanes in each direction plus a left tum lane, station 
sites and guideway configurations spanning intersections would 
be supported using straddle bents (refer to typical Alameda 
Street aerial guideway section). Like all the Alameda Street 
alignment stations, this station would be accessed by 
side-loading platforms from each side of the street. Ancillary 
stairway, escalator, and elevator facilities could be constructed at 
the 4th and Alameda Station on rwo adjacent parking lots. 

SOURCE· PACIFIC AEROGRAPHICS. Januorv 1992 
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1ST & ALAMEDA 
ALAMEDA STREET ALIGNMENT 

Unlike the Bunker Hill alignment which approaches the 1st and 
Alameda intersection via Garey Street south and 1st Street west, 
the Alameda Street alignment alternative would travel 
north-south in the median of Alameda Street on an aerial 
guideway. As such, the 1st and Alameda Station would be an 
aerial configuration accessed by side-loading platforms from each 
side of the street ( refer to typical station elevation for Alameda 
Street). The construction of ancillary stairway, escalator, and 
elevator facilities would require some property acquisitions or 
coordinated integration of the facilities as part of proposed 
development projects. 

Tbe design or tbe aerial guideway would need to be integrated 
witb tbat of proposed new developments to avoid or minimize 
tbe creation of a visual barrier between tbe existing Little Tokyo 
west of Alameda and its natural expansion area to tbe easL 

SOURCE PACIFIC AEROGRA PHI CS, J anu ■ ry 1992 
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ITEM DESCRIPTION 

CAPITAL COST ESTIMATE 
ALTERNATIVE E - ALAMEDA STREET 

AERIAL 

GUIDEW A Y AND STRUCTURES 
STATIONS 
MAIN YARD AND SHOP 
SYSTEMWIDE EQUIPMENT 
VEHICLES 
SUBTOTAL (A) 

PRE-REVENUE OPERATION 
OWNERS INSURANCE 
MASTER AGREEMENTS 
SUBTOTAL (B) 

ART FOR TRANSIT 
SUBTOTAL (C) 

RIGHT-OF-WAY 
SUBTOTAL (D) 

PROFESSIONAL SERVICES 
SUBTOTAL (E) 

CONTINGENCY 
OF SUBTOTAL (A+B) 
OF SUBTOTAL rrEM (DJ 
OF SUBTOTAL ITEM (El 
SUBTOTAL (F) 

HAZARDOUS WASTE REMOVAL (ALLOWANCE) 

GRAND TOTAL-1993DOLLARS 

* See worksheet for detail. 

ESTIMATED COST I 
0993 DOLLA_RS) 

$59,952,500 
$38,750,000 

$0 
$27,722,300 
$36.000 000 

$162,424,800 * 

$4,060,620 
$12,993,984 

$4,060,620 
$21,115,224 

$812.124 
$812,124 

$1.315 056 
$1,315,056 

$63, 126,849 
$63, 126,849 

$20, 189,403 
$361,640 

$6,312,685 
$26,863,728 

$65,753 

$275, 723,5341 

~: Capital cost estimates do not reflect any potential need for acquisition of additional Red Line cars which have beeu estimated up to 
SI 15 million iu capital outlay. However. estimates do reflect lhe differeuce iu operating costs between alternatives. 
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• WORKSHEET 

UNIT 

DESCRIPTION Q!!i\NTl'ry_ PRICE UNIT TOTAL 
····--- --- ··-- --· -----··· ------· - -----· ---- - -- .... ------. ·- ·- --········ 

CUIDEWAY COSTS 
Retained Guideway Station 14+00 to 16+00 850 $2,750 RF $2,337,500 
Guideway Al-grade 3,300 $1,800 RF $5,940,000 
Aerial Guideway 11,150 $4,500 RF $50,175,000 
Relocate Off-ram12 Includin!! Trnffic Control 1 $11500.000 LS $115001000 
SUBTOTAL (GUIDEW A Y COSTS) $59,952,500 

STATION COSTS 
At-grade Station (3-car) EA $0 
Aerial Station (3-car) 4 $6,500,000 EA $26,000,000 
Subway Station (3-car) EA $0 
Traffic Control Improvement (Allow) 1 $3,000,000 EA $3,000,000 
Parking SQaces 1 $9,750,000 EA $9.750,000 
SUBTOTAL (STATION COSTS) $38,750,000 

MAINTENANCE FACILITY & YARD COSTS 
Maintenance Facility LS $0 
SUBTOTAL (MAINTENANCE COSTS) $0 

VEHICLE COST 
Light Rail Trains 15 $2,400,000 EA $36,000,000 
SUBTOTAL (VEHICLE COSTS) $36,000,000 

I 
SYSTEM-WIDE EQUIPMENT COST 

Trackwork 15,300 $421 RF $6,441,300 
Train Control Station (LRT) 4 $160,000 EA $640,000 
Train Control Guideway (LRT) 15,300 $500 RF $7,650,000 
Traction Power Station (LRT) 4 $1,100,000 EA $4,400,000 
Traction Power Guideway (LRT) 15,300 $270 RF $4,131,000 
Communications 15,300 $200 RF $3,060,000 
Fare Collection (LRT) 4 $250,000 EA $1,000,000 
Signage & Gra~hics 4 $100,000 EA $400,000 
SUBTOTAL (SYSTEM COSTS) $27,722,300 

TOTAL ESTIMATED COST $162,42.4,800.) 



ECON0!\11 Cfl\,tARKET A~AL YSIS 
ALTERNATIVE E - ALAl'v1EDA STREET 

/'Witbin 0.:!5 miles ,,f prop0sed statir,n) 

o Ahemaiive E propose.< station locations that scn·e 

primarily li!!hl industrial LL<es. Apparel is the lar!!est 

scaor. 

" Vacancy rates for indusuial space arc uoder IO'K. 

o Lease rates ran~e bct"'·ccn $0.60 and SI .20 sq. ft. for 
industrial space. 

u Industrial land uses arc l!Oinl! throul!h a u-a.nsitioo from 
lafl!e to small-scale users uoder 30.000 sq. ft. 

o The existing loft maltct is soft with lease rates between 

S0.::?.5 and SI .00 sq. ft. This may provide an indicat« 
f« polCDtial fu111re users of tbe system. 

o Approxima1ely 3.8::?.5 residential units and 1.457 hotel 

rooms arc localed in tbe vicinity of Altcmativc E. 

S[GNIFlr.ANT NQITS· 

o Employment along Alternative D coasists primarily of 

li11bt industrial workers. 

o Employment surrouodinJ tbc four proposed Slalioos is 
over 33.000 wortcers. An estimated 80'll, live within 
five miles and lbe maj«ity use mass uansiL 

o S.E. Rycoff locaicd at 7lb/ Alameda is moving to City 
of Industry resulting in a loss of approxima&ely 800 jot,6. 
Probable uses f« lbc site inc ludc produce markets « 

wholcsalcrs. 

o Based oo propasc:d development. estimated employ­
ment mcludcs an additional 13.175 jobs. 

Origin ~r Industrial Employees 

Sou1heosl 
(Wllhln r,ve 

mtleS) 

80% 

~ 
North. 
Wes! 

20o/o 

Current Land Use 

3.000.000 ----r:aa;-=r-----i 
• 
g' 2.000.000 
0 
.f 
! 
g 1.000.000 .,. 
"' 

0 

Station Location 

• Sq. F1. - awllabk: for ft:sadi:1111al aad botel Source: Commuoity Redevelopment Agency 

Station Location 
Olympic/ Alameda 
7th/ Alameda 
4th/ Alameda 
1st/Alameda 

Current Employment 

10.000 

9.000 

8.000 

7,000 
; 
• 6.000 ,.. 
.2 

! 5.000 

0 
4.000 0 z 
3,000 

2.000 

1.000 

0 
OlympaCIAJameda 

Station Loe. Office 
Olym./Almda 190 
7th/ Alameda 31A 
4th/ Alameda 611 
1st/Alameda 2.166 
Total 3.261 

Office 
53.512 
88.371 

171.789 
609.032 

Square Footage 
Retail Industrial 

180.977 2.971.771 
151A35 618.672 
185.906 1,708.509 
348203 997 204 

7tb/Alamed.a ◄tb/Alamtda 

Station Loca1ion 

151/AJameda 

Public 
14BA07 
110.598 
211.860 
465A51 

D Plblic 

D ho.Jstr,a1 

■ Ofhce 

El Retail 

Source: Community Redevelopment Atiency 

Retail Industrial Public Hore! Total 
435 8.032 626 108 9,391 
363 7.079 A68 343 a,567 
447 4.618 895 936 7,507 
837 2.695 1.980 253 7,931 

2,062 22,424 3,969 1,640 33,396 

I 
I 
I 
I 
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ECONOl\flCf:VIARKET ANALYSIS 
ALTERNATIVE E- ALAMEDA STREET 

(Within 0.25 miles of orooosed station 1 

Major Planned Projects 

Eicit liihut Hszdb Atcmeda101vmpjc f i[lt liitcut ~SZ!.ltb 
(Alameda.1st. Central, Temple) - Industrial 80.000 s.f. (SE Corner -Alameda & 1st) 
- Office 785.000 s.f. - Restaurant 10.000 s.f. - Office 389,000 s.f. 
- Retail 95.000 s.f. - Retail 215.000 s.f. 
- Cultural 65.000 s.f. MADSlrs2~1 E1ts:lm1 - Housing 640 units 
- Housing 273 units (NE Corner-Alameda & 1st) - Hotel 400 rooms 
- Hotel 426 rooms - Office 495,000 s.f. 

- Retail 234.000 s.f. ~un1bio1 eacific 
LA WbSZIIIAII Appcc1I Meet - Recreational 15,000 s.f. (Sunset & Alameda) 
(Alameda/1th Street) - Housing 1.200 units - Retail 185,000 s.f. 
- Industrial 1200,000 s.f. - Hotel 433 rooms - Housing 296 units 

S!au; 

Rrst street Norin - Waiting tor City approval and financing. Construction expected to begin 1n 1994. 
LA WHII Apr! Mlt - Construction e>tpected to begin in 1993 or 1994. 

Alameda/Olymplc - Construction expected to begin in late 1993. 

Mangrove Estates - Completing EIR. with construction expected to begin in 1997. 

Rrst Street Soulh - Completing EIR. with construction expected to begin in 1997. 
Sulshlne Pacllc - Estimate of construction dote not given. 

SIGN/FICA!{[ NQTfS: 

Many of the business/real estate professionals interviewed srated that implementation of the Downtown Connector could contribute 10 a greaier 
viability of future developments if a station were located nearby. In addition. for the major projects planned in Downtown. the LAU SD is 
recommending Primary Centers (defined as K-2 or K-3 grades) in the development projects. 

Development Opportunities 

SIGN/FICA!{[ NOTES· 

o A number of vacant parcels and/or buildings along 
Alameda Street may provide incentive for develop­
mentor rehabiliration to complement the proposed 
rail line. 

o Alternative E- Alameda Street has a number of 
vacant parcels and some under developed land that 
could be used for joint development opportunities. 
Mixed-use developments including: industrial, 
retail/wholesale. residential and hotel provide the 
best opponunity along Alameda Street. 

o [)eveloping an "incubator- may be beneficial to the 
area: infonnal incubators already eltist in specialties. 
such as garment toys and electr0nics. 

o In the areas adjacent to Alameda Street. there is a 
stated Jack of pedestrian-related amenities. The 
proposed Downtown Connector may increase 
pedestrian activity enough to suppon new de­
velopment opponunities. such as a resraurant. 

o The impon indusuy for toy and electronics is very 
strong in the area. The proposed Down1own 
Connector may enhance exisang opponunities 
for grow1h in this industry. 

25.000.000 

2 20.000.000 
ti' 
1Z 
~ 15.000.000 

i 
C 

• 10.000.000 
:e 
~ 5.000.000 < 

D Available 

D Existing 

Community 
Central City East 
Little Tokyo 
Eastside Industrial 
East of Alameda 
First Street East 

Central 
City East 

Little 

Tokyo 

Existing 
Devfpmnt. 
6.800.000 
2.000.000 

20,898,269 
13,065.011 

500.000 

Not Available 

Eastside East of First Street 
Industrial Alameda East 

Community 

Suurc,·: Cununu1u1y RcJ~"dopmenl A~cncy 

Available 
% Density % 

28% 17,800.000 72% 
20% 8,000.000 80% 

N/A 
N/A 

5.000.000 91% 



Rlut- Line Connection Preliminan Planning Stud, 

Environmental Assessment 

The following i~ a preliminary assessment of environmental impacts associated with Alternatin E . Alameda 
Street. In the following matrix. shon and long-term impacts are presemed m key impact area~. such ,L, l:md use. 
t.raffic and parking, noise and vibration, aesthetics, cultural resources. and business impact,. A subsequem 
Environmental Impact Repon following this study will provide detailed analysis of anticipated impacts and propl)Sed 
mitigation measures. 

Short-Term Construction Impacts 

Aerial Segment.-. • Construction of an aerial structure along Alameda Street would cause a dramatic change in the 
aesthetics of the corridor both shon term during construction and long term. The construction zone would require 
lane closures to provide an adequate work zone for workers and construction equipment in the center of the street. 
The heavy equipment would be needed to construct the viaduct structure resulting in increased right-of-w.-y 
requirements and potentially more noise, air, dust and vibration impacts during construction. In each segment of the 
construction, a minimum of one lane in each direction would be maintained on Alameda Street. Two lanes would 
be maintained wherever possible. Alameda Street is currently designated as a "House Moving Corridor" which 
requires a 20· by 40' clearance. In addition, tractor trucks us_e the street as a trucking corridor. Therefore, truck 
traffic and business accessibility are potential impacts during construction due to the limited right-of-way available. 

At-Grade Segments• Alternative E • Alameda Street is predominantly an aerial alignment, except at the southem 
end as it approaches the Santa Monica Freeway where it transitions down to an at-grade configuration to pass under 
the freeway. The construction impacts would be similar to the aerial impacts mentioned above. However. some 
propeny acquisition would be required just north of the freeway. 

Another construction impact associated with all the alternatives, is construction of the aerial structure across the 101 
Freeway for the connection to Union Station. A Traffic Management Plan will have to be prepared and approved 
by Caltrans identifying the construction procedures that will be employed to minimize impacts on the freeway. 

Long-Term Impacts 

Aerial Segments• Most of the right-of-way acquisitions required during construction would not be permanent long­
term impacts. However, the columns supporting the viaduct structure would require some limited right-of-way 
requirements. In addition, a small amount of propeny would need to be acquired at the comer of each intersection 
for the straddle-bent structures, which allows tractor trucks to make left-turns without cohmms blocking the 
intersection, as well as at stations. These and other transJX)rtation impacts are discussed in greater detail in the 
following subsection. A dramatic change in the aesthetics of the area due to the aerial structure would also be a 
potentially significant impact. Business accessibility is another potential long-term impact due to the limited spacmg 
between columns. 

At-Grade Segments • Most of the propeny acquisition required for construction of the at-grade segment would 
become permanent Loss of parking and pedestrian safety issues are also potential long-term impacts of the at-grade 
alignment nonh of the Santa Monica Freeway. 
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Blue Line Connection Preliminan Planning Stud, 

Transportation Impacts 

Traffic Impacts 

With the Alameda Street aerial alignment and appropriate mitigation measures, there will only be minor impacts 
to vehicular traffic. Long Beach Avenue bas one lane in each direction north of Washington Boulevard and is a low­
volume street Alameda Street bas two lanes in each direction and a median left tum lane throughout the alignment. 
On-street parking is prohibited along Alameda Street except between 3rd and 4th Streets. The current ADT on 
Alameda Street varies between 28,000 and 30,000. It is designated as a Major Highway by the City of Los Angeles 
and will be widened to 80 feet in a 100 foot right-of-way to accommodate three lanes in each direction. This bas 
already occurred in isolated sections where new development has provided dedications and frontage improvements. 
Trucks make up a large portion of the traffic on Alameda Street and it bas been discussed as a potentially improved 
eastside uuck access corridor for downtown. However, the City currently has no plans to improve Alameda Street 
to beyond a standard Major Highway. 

The aerial viaduct will be supported by concrete columns, approximately seven to ten feet in diameter, and roughly 
80 feet apan. Along Alameda Street, the viaduct is anticipated to run along the median of the street. Columns 
would support the aerial structure where possible, however, at major intersections where significant left tum storage 
is required, placement of a "bent" strucrure (on either side of a roadway) would be used. The placement of the 
columns on the median or placement of bents on either side of the roadway may require additional right-of-way. 
For most of the alignment, it will be possible to include the aerial viaduct within the 100-foot right-of-way and 
maintain the six-lane roadway and left rum lane through the use of narrower sidewalks and reduced lane widths. 
At station locations additional right-of-way will be required to accommodate the stairways, escalators and elevators 
required to access the station platforms. The proposed stations will include side platforms rather than center 
platforms, so pedestrians will access the stations from the sidewalks on either side of the street It bas not been 
determined whether an elevated pedestrian connection will be provided between the two sides of the platform or if 
pedestrian will cross Alameda Street at-grade to reach the other side of the station. These options will be further 
analyzed in the next (EIR.) phase of this study. 

Additional right-of-way may also be required between Olympic Boulevard and 8th Street, if the aerial viaduct is 
designed to accommodate continued train service to the Produce Market. The median lane on Alameda contains a 
single rail line which is still active to north of 8th Street. Train tracks are still in place north of there, all the way 
to Temple Street, but most of industries with sidings served by this rail line are no longer in operation. Several 
options are under consideration for this segment. One concept would maintain the train service underneath the aerial 
tr.tin suucture with two sets of colwnns straddling the train tracks. The intention in designing this alternative is to 
maintain the planned Major Highway lane configurations the entire length of Alameda Street so the proposed light 
rail line would not negatively affect truck traffic operations along Alameda Street or on any of the east-west cross 
streets. 

This downtown connector will facilitate the addition of several potential new rail lines through downtown utilizing 
the existing Blue Line corridor along Washington Boulevard and others continuing down Long Beach Avenue to 
Long Beach. This additional service will affect the intersection of Long Beach Avenue/Washington Boulevard, 
where the current right-angle turn junction will become a three-way junction to accommodate trains turning to/from 
Washington Boulevard onto the existing Blue Line and potentially the Alameda alignment The preliminary 
operations plan indicates that a train could pass through this intersection once every 48 seconds (75 per hour) in both 
directions. To reduce the impacts of train operations on the signalized intersection, it bas been proposed that the 
north-south train movements be grade separated using an aerial structure. This is easier thai1 grade separating trains 
which are turning a comer. This will require the redesign and potential relocation of the Long Beach A venue station, 
south of Washington Boulevard. 
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Rlue Line Connection Preliminan Planning Stud, 

Nonh of the San BemanJint1 Freeway. the alignmenr will lTOS~ 15th Street at-grade. The i111er!-ccum1 of 15th 
Street/Long Beach Avenue is currently not signalized. sti ii will have lO be redesigned ,md the train crossing 
incorpomted into the i.igna.l. 

Station Areas 

The primary circulation issues associated with station areas are pedestrian access and integration with bus service. 
The parking demand at these stations will be negligible because these stations primarily serve as destinations for 
employees coming into downtown and for internal downtown trips. 

There are three issues with regard to pedestrian circulation that need to be evaluated: locations where pedestrians 
cross the light rai.l tracks, locations where the project causes changes in pedestrian travel patterns and pedestrian 
access routes to the transit stations. Pedestrians will not cross the tracks at any of the stations. The stations at 1st 
Street/Alameda Street wil.l serve the Litt.le Tokyo area and several proposed new developments with a relatively high 
pedestrian volume. The station at 7th Street/Alameda Street will be in close proximity to the Greyhound Bu!-. 
Terminal (long distance bus service) and provides opportunities for transfers between the two services. The station 
at Olympic Boulevard/ Alameda Street serves the wholesale district and the produce market area with a large number 
of transit-oriented employees. Various measures and issues need to be analyzed during the route refinement phase 
such as appropriate pedestrian crossings for each station area. Pedestrian access to each station will be analyzed for 
items such as handicapped accessibility (access to platform via elevators) and the potential need for a mezzanine 
level to facilitate pedestrian crossings from one platform to the other. There is an abrupt shift in the natw-e of 
adjacent development and vehicular and pedestrian traffic as Alameda enters Litt.le Tokyo north of 4th StreeL This 
will need to be reflected in station area detailed design incorporated in the ElR. 

The bus service on Alameda Street is concentrated at the northern end of the corridor, closest to Union Station and 
the El Monte Transitway. South of 1st Street, there is limited bus service on Alameda Street itself, but there are 
numerous lines which cross Alameda providing connections to downtown and the eastside. Based on the refined 
locations of stations, pedestrian access routes should be analyzed and mitigation may be required. 

Parking 

Parking is not proposed at any of the stations by MT A. The primary modes of access at these stations will be walk­
ins. bus transfer, kiss-and-ride (drop offs), or parking in public parking lots. There are only a few on-street parking 
spaces along Alameda Street (15) and these wou.ld be displaced. Parking may also be affected along Long Beach 
Avenue from south of 15th Street to north of 14th Street, to accommodate the trains and maintain two travel lanes. 
This would result in the displacement of about 45 on-street parking spaces. Replacement parking could potentially 
be provided on the right-of-way required to make the transition from Long Beach Avenue to Alameda StreeL 

Driveway Access Issues 

The aerial viaduct will affect driveway access along Alameda Street where a number of warehouses and distrihution 
centers could be affected. Access will be limited to right-in/right-out movements where there are colwnns in the 
median. Passenger cars will be able to tum around at signalized intersections, however, trucks may need to circulate 
around the block to reach their destinations. There are several land uses with major driveways that may require 
special design treatments to preserve full access. These include the MT A (former RTD) bus maintenance facility, 
a warehouse between 4th and 5th Streets and the Yaoban Plaza parking structure north of 4th Street. Column 
spacing may need to be modified to provide room for a left-tum pockeL These locations can be analyzed in further 
detail in the EIR. 
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Rlue Line Connection t'reliminar, Planning Stud, 

ALTERNATIVE F 
A Dual Connector 

The near term goal of this project is to provide an efficient and cost effective connection between the existing Long 
Beach Line and the proposed Pasadena Blue Line. However, this connection will have far reaching repercussion~ 
for the entire regional system over the next 30 years. Preliminary operational analysis identified potential operations 
and planning benefits to a two connector option serving the Downtown area. Therefore, the possihility of huilding 
a "dual" connector was explored. This idea is co create a system through Downtown which would. in fact. allow 
for the simultaneous operation of two Downtown Connection alternatives. This would include two separate sets of 
light rail tracks in distinct segments of Downtown Los Angeles. Even if a dual light rail connector is not initially 
fundable, prudent design dictates that the issue be examined, such that the design for a single connector not preclude 
later development of a dual connector. While a complete analysis of the operation and feasibility of a dual connector 
was not completed within the scope of this study, the following considerations are presented for further discussion: 

Support for the Downtown Area - The dual connector would most strongly suppon the redevelopment 
and revitalization effons in the Downtown Area. The DownlOwn Suategic Plan supports the concept of two 
rail lines serving both the Bunker Hill area and the Cenual City East communities. An additional advantage 
in the dual connector concept is that downtown circulation would be greatly improved. 

Patronage/Operational Considerations - Perhaps the strongest rationale tor building a dual connector is 
to accommodate light rail trains entering (and leaving) DownlOwn Los Angeles from (to) peripheral 
destinations. According to MT A· s 30-Year Integrated Transponation Plan, Los Angeles· light rail system 
will consist of a number of branches from distinct locations outside DownlOwn Los Angeles. These include 
the Exposition/Santa Monica Line, the Burbank/Glendale Line, the 10/60 Corridor Line, Crenshaw Line, 
and the Pasadena Line. While the immediate function of the DownlOwn Connection is lO connect the 
existing Long Beach Line lO the Pasadena Line (which bas already been approved for construction), these 
additional branches will place an operational strain on the downlOwn light rail trunk. A preliminary analysis 
of the patronage and operations of a dual connector is included in THE OPERATIONS PLANS & 
PA TRON AGE ANALYSIS section of this chapter. (For discussion purposes, the dual connector operations 
assumes a combination of an unspecified Bunker Hill alternative with the Alameda Street alternative.) 

Joint Station: First and Alameda - To minimize the number of transfers, alleviate potential transfer 
congestion at Union Station and achieve an efficient operating system. a joint station location is suggested 
for the dual connector at the intersection First and Alameda. This would allow riders to transfer from one 
segment of the light rail system to another at one location. (see Figures V-Fl, V-F2 showing two variations 
of this concept, and V-F3 showing an aerial of 1st/Alameda showing a concept of station layouts.) As 
presented in Figure V-Fl, this would also imply that both connectors would pass through Union Station. 
In order to maintain operating efficiencies, two sets of tracks (four tracks, bi-directional) would need to 
pass through and 
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Blue Line Connection Preliminar" Planning Stud,· 

c01uirzue from Unilln Station. The two connector~ could not share common tracts at Uninn Station: 
otherwise thi!- would create a hottleneck in rail 1.ransit service at this point. Figure V -F.! shows a \'ariation 
on the basic dual connector concept in Which the joint First and Alameda Station is an even more crucial 
design element In Figure V-F.! both connectors cross al First and Alameda. but only one pair of lracks 
continue!> to Union Station, the other proceeds directly to one or more peripheral light rail lines. In this 
variation. the joint First and Alameda Station is essential to allow direct lrips to and from Union Station 
by those passengers on the Downtown Connector route not directly serving Union Station. 

Operating and Capital Costs - Cost considerations for any rail alignment is a significant factor. A dual 
connector would require additional funding compared to building and operating a single connector. 
Anticipated operating cosis for a dual connector are included in Appendix D. Capital costs for the 
alignmem are estimated to be the individual capital cost of a Bunker Hill alternative combined with the 
Alameda alternative, plus some additional costs for likely engineering and design requirements at the joint 
station location. Since the three Bunker Hill capital cost estimates range from $512 million to $550 million 
and the Alameda Street capital cost estimate is $215 million, a dual connector capital cost estimate is likely 
to be over the range of $727 million to $765 million ( 1993 dollars). 

Dual Connector Route Options 

A Dual Connector would logically consist of a combination of two of the preceding Alternatives (A through E), 
one from the West side of Downtown (Alternatives A, B or C) and one from the East Side (Alternatives Dor E). 
There are no overriding technical reasons requiring one of the two Connectors to be built first. 

Dual Connector Combinations 

All three Bunker Hill Options could be paired with either of the central city east options as dual connectors. For 
example the Alternative C could be paired with Alternative D or Alternative E. The selection of which Bunker 
Hill Alternative would be paired with one of the eastern options would be derermined by the alternative which best 
meets the transportation and revitalization goals for the area Since both the Bunker Hill station and the little Tokyo 
Stations are the same in these alternatives, the determining factor would be where middle station would be placed. 

Alternative D as part of a Dual Connector would have the most operational and lraffic impacts on the Blue Line 
system. The transition from Washington Boulevard to San Pedro Street would cause serious operational and traffic 
impacts since this intersection would be very difficult to grade separate. 

Patronage and Operational Analysis 

The patronage and operational analysis and resulting conclusions for the dual connector are discussed in the 
Operations and Palronage section following this section. 

Environmental Assessment and Traffic Impacts 

These factors would be a combination of the impacts of the two Alternatives chosen and have been analyzed earlier 
in this chapter under the individual Alternatives A through E. Further evaluations of the environment.al impacts 
would be conducted in the Route Refinement/Environmental Impact Phase of the project. 
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Economic Bene{ils 

While these factors have been analyzed earlier in this Chapter under the individual Alternatives. il is at least -possihle 
that the combined benefit of both might be larger than the sum of the two. due to enhanced economic interaction 
between both of the rail served areas within the Downtown. 

Some additional questions regarding a dual connector include: 

• Under what conditions and timeframe will a dual connector be necessary? This question is heavily related 
to the timing of the construction of those Candidate Corridors which are constructed as light rail. 

• What are the physical planning implications of providing for a futw-e dual connector scenario? For example. 
land use policy for the vicinity of First and Alameda; possible partial grade separations at San 
Pedro/Washington and Alameda/Washington, etc. 
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Blue Line Connection Preliminar,· Planning Stud, 

ANALYSIS OF RIDERSHIP AND OPERATIONS 
(Alternatives A-F) 

Rail operating plans were developed for each of the three basic variations of the final set of alternatives. These 
include Alternative A-C (all three Bunker Hill alternatives grouped together), Alternative D San Pedro Street. and 
Alternative E Alameda Street. In addition, an operating plan was developed for Alternative F Dual Connector. 
These operating plans were used as input to the patronage forecasting process. After the forecasts were produced 
(by MT A), the operating plans were used to estimate operating costs. This analysis presents the operating plans, the 
results of the patronage forecasts, and the corresponding operating and maintenance cost estimates. 

Operating Plans 

For each alternative alignment, two schematic diagrams of the peak period operating plans for the basic Blue Line 
Connector alternatives are presented. <Figures V -1 through V-6, and V-10 for the Dual Connector.) The first diagram 
shows the entire Blue Line system and indicates the terminal points and routing of each train service in the peak 
period. The second diagram shows the ttain routings through downtown Los Angeles. 

As shown in the diagrams, for Alternative A-C Buoker Hill, four train routes would be operating through the 
Downtown Connector: 

• Long Beach to Irwindale 
• Willow to Del Mar 
• Santa Monica to Burbank 
• Crenshaw to Burbank 

Each of the train routes would provide eight-minute service in the peak period, so that the combined headway 
through the connector would be at the limit of its capacity (two minutes). Tbe tumback of trains shon of the ends 
of the line (at Willow on the Long Beach Line, Del Mar on the Pasadena Line, and Crenshaw Station on the 
Exposition Line) was assumed in order to tailor the service to the anticipated demand, and thus reduce operating 
costs. In addition, these tumbaclcs provide for shoner train routes to improve service reliability. 

For Alternatives D San Pedro and E Alameda, six train services would be operating in the peak period, each at 
eight minutes: 

• Willow to Del Mar 
• Long Beach to 7th/Flower 
• Crenshaw to Burbank 
• Santa Monica to 7th/Flower 
• Burbank to 9th Street (at San Pedro or Alameda) 
• Irwindale to 9th Street (at San Pedro or Alameda) 

The more complex operating pattern of Alternatives D and E is dictated by the need to provide service from the 
south of downtown to two different sets of destinations: (I) Aower Street and (2) the stations on either the Alameda 
or San Pedro alignment to Union Station. Thus, the four train services from south of downtown (two from Long 
Beach and two from the Expo Line) are split between the two downtown routings. The two ttains from the south 
which operate through to Union Station continue on the Pasadena and Glendale Branches. 
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Blue Line CoMection Preliminan- Planning Stud,· 

Two additional sets of trains are required to provide sufficient capacity to serve the Burbank and Pasadena lines. 
Since these trains are not needed to provide capacity on the lines south of downtown, these two trclin services from 
the north of downtown were assumed to tum back at the 9th Street Station on the San Pedro or Alameda alignment. 
This would also avoid running too many trains through the at-grade intersections with the existing Blue Line on 
Washington Boulevard. 

Table V-l contains operating plans for Alternatives A-C, D, and E, it shows the headways and train consists 
(length) by period of the day for each train service. Table V-1 also lists the vehicle requirements and annual 
operating statistics (car-miles and train-hours). The right-hand section of the table presents the projected ridership 
(peak hour, peak direction) at the maximum load points on each train route. Toe load factor compares the ridership 
to the seated capacity; e.g. a load factor of 2.0 means that there are 76 seated passengers plus 76 standing passengers. 

Alternative D (due in pan to the slower times with at-grade operation along San Pedro compared to the Bunker Hill 
subway) would require five more rail cars than A-C. Alternative E would require three more rail cars than 
Alternative A-C. Based on current Los Angeles rail car prices (1993), each additional car would cost about $3 
million. Relative to Alternative A-C, this would uanslate in an additional capital (vehicle) cost of $15 million for 
Alternative D and $9 million more for Alternative E. 

Alternatives D and E would require slightly fewer car-miles than Alternative A-C, but more train-hours. The Blue 
Line operating costs for Alternatives A-C, D, and E are about the same: $144 million annually. However, 
Alternatives D and E significantly affect Red Line operations. as discussed in more detail later in this section. 
Relative to Alternative A-C, Alternatives D and E would increase operating costs for the Red Line by $3 million 
per year and would require as many as 38 additional vehicles in the Red Line fleeL 

Other Operating Options 

It is of importance to note that all three basic alternatives for the Downtown Connector could be operated differently 
than assumed in this study for estimating ridership, fleet vehicle requirements and operating costs. Toe scope of this 
srudy did not permit exploring the full range of operating options that may be possible, but other options may 
decrease operating costs, reduce vehicle requirements. improve connectivity (and therefore ridership) and, accordingly 
increase cost effectiveness. 

For example, the off-peak train operating patterns of all three alternatives were assumed to be the same as during 
the peak, but with the headway for each train service lengthened by 50%, e.g., eight minutes to 12 minutes. This 
approach was used to avoid biasing the ridership forecasting process. In actuality, however, some of the train 
services that turn back sbon of the outer terminals could be discontinued during off-peak periods. 

Specifically in Alternative A-C, the Willow-Del Mar and Crenshaw-Burbank services could be discontinued in the 
off-peak hours, while the remaining services operate every IO minutes. This off-peak service pattern would 
appreciably reduce car-miles and train-hours, and accordingly the operating costs of Alternative A-C would be 
reduced by $15 million per year, from $144 million to about $129 million. Although not tested through the 
forecasting model, this pattern would probably reduce off-peak ridership only slightly. This is because, while 
frequency in the inner line segments would decrease from six to 10 minutes, service in the outer line segments would 
be increased from 12 to 10 minutes. 

Similar or other approaches could be applied and tested (in a follow-up study) to reduce operating costs for 
Alternatives D and E. However, the approach discussed above for Alternative A-C may not work as well for D 
and E, or produce comparable savings in operating costs. For example, if the Willow-Del Mar and Crenshaw 
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Run Time Dl■tence Headwav Train Conalat 

Une From To (min.) (mllea) Peak Bue E/L Peak Baae E/L 

Alternative A-C - Bunker HIii 
A Long Beach Irwindale 109.2 46.1 8.0 12.0 12.0 2.0 2 1 

B Willow Del Mar 70.1 29.8 8.0 12.0 12.0 2.0 2 1 

C Santa Monica Burbank 66.9 31.2 8.0 12.0 12.0 2.0 2 1 

D Crenshaw Burbank 48.1 21.5 8.0 12.0 12.0 2.0 2 1 

Total/Avefilio-: 2.<L a.o :s;o : ·:·•::>','-< -· 

Alternative D - San Pedro 
B Long Beach 7th/Flower 57.0 21.3 8.0 12.0 12.0 2.0 2 1 

A Willow Del Mar 65.7 28.1 8.0 12.0 12.0 2.0 2 1 

F San Pedro/9th Irwindale 55.1 24.5 8.0 12.0 12.0 2.0 2 1 

D Santa Monica 7th/Flower 34.0 15.4 8,0 12.0 12.0 2.0 2 1 

C Crenshaw Burbank 53.7 21.8 8.0 12.0 12.0 2.0 2 1 

E San Pedro/9th Burbank 35.8 15.6 8.0 12.0 12.0 2.0 2 1 

total/Average: along san Pedro: a.o s.o. rto. 
,,,_, Flowe; St:· "° ,.o. t.a 

Alternative E - Alamed_~ 
B Long Beach 7th/Flower 57.0 21.3 8.0 12.0 12.0 2.0 2 1 

A Willow Del Mar 58.9 27.1 8.0 12.0 12.0 2.0 2 1 

F Alameda/9th Irwindale 52.3 24.7 8.0 12.0 12.0 2.0 2 1 

D Santa Monica 7th/Flower 34.0 15.4 8.0 12.0 12.0 2.0 2 1 

C Crenshaw Burbank 54.9 22.8 8.0 12.0 12.0 2.0 2 1 

E Alameda/9th Burbank 33.0 15.7 8.0 12.0 12.0 2.0 2 1 

Total/Avarag11: along Al~: __ ,1 :l./ll alona FloW.r St · 
Pre0ared bv: Manuel Padron A Assoc1ales 

NOTES: 
1. 2010 palronage esllmales by LACMTA 5/93; network Includes Crenshaw & 10/60 Corridor lines. 

2. Spare vehicles 

~ 
METRO 

BLUE LINE CONNECTION 
PRELIMINARY PLANNING STUDY 

METROPOLITAN TRANSPORTATION AUTHORITY 

Vehlclea 

PeakTotel 

60 

40 

38 

28 

188 199 

32 

36 

32 

20 

30 

20 

170 204 

32 

34 

30 

20 

32 

20 

168 202 

11111 
---- - -H-- --•• 

~al 0_l!!!_ Sta~~tlc_~ 
Car-Ml. Tr-Hra. 

(mllllon) (thou■.) 
·- -

6.47 161.3 

4.18 105.6 

4.39 104.1 

3.02 73.4 

18.08 444.3 
--1--

2.99 88.0 

3.95 96.8 

3.45 82.2 

2.16 55.7 

3.06 80.7 

2.19 55.7 

11.ao 468.9 

2.99 88.0 

3.81 89.5 

3.47 80.7 

2.16 55.7 

3.18 82.2 

g_.21 55.7 

i7.8S 451.fl 

1---P~t~_4 n~g• ~ Loading 
Pk.Hr. Loa d Max. Loed Point 

:or Location M~P !~~ 

1,750 
2,350 
1,700 
1,850 
2,350 
2,000 
1,900 
2,000 
6,650 
-

... 

1,350 

1,400 
1,900 
2,100 

1,900 

300 
1,950 
1,850 

2,450 

1.: 
2.1 
1. 
1.1 
2.1 
1. 
1., 
1. 
1. 
---

1. 

1.: 
1., 
L 

1.1 

0 .. 
1. 
1., 

0,: 

-----·-- ... : :- ... 

4 LB/LA NB @ Wash. 
6 lrwindale>Chinalown 
9 LB/LA NB @ Wash. 
2 SB @ Chinatown 
6 S.Monlca > Flower 
5 Burbank>Chinatown 
7 Crenshaw > Flower 
5 Burbank>Chinatown 
2 SB O First SI. (4 lines) 

8 LB/LA NB @ Wash. 

3 LB/LA NB @ Wash. 
7 SB @ Chinalown 
4 lrwindale>Chinalown 

7 $.Monica> Flower 

6 Crenshaw > Flower 
1 Burbank>Chinatown 
2 Burbank>Chinatown 

4 SB O Arsl SI. (4 lines) 

-------

1,350 1. 

1,400 1. 
1,900 1., 
2,100 1. 

1,950 1. 

100 0. 
1,900 1. 
t,850 1. 

2,100 o. 
-----

~-----

8 LB/LA NB @ Wash. 

3 LB/LA NB @ Wash. 
7 SB @ Chinatown 
4 lrwindale>Chinalown 

1 $.Monica> Flower 

9 Crenshaw > Flower 
7 Burbank>Chinalown 
2 Burbank>Chinatown 

6 SB O First SI. (4 lines) 

TABLE V-1 
Blue Line Operating Plans 



Blue Line Connection Preliminan Planning Stud,· 

Burbank services were discontinued off-peak in Alternatin D. there would be no off-peak service from the south 
or west of downtown to the San Pedro or Alameda conidor and Union Station. Other routing combinations are 
possible, but passengers from the Long Beach and Exposition conidors would have to transfer to reach one of the 
two sets of downtown destinations. 

In the peak period, the connectivity provided by the three basic alternatives could be improved with minor 
modifications to offer additional no-transfer service and/or improved frequency in cenain segment~ of the Blue Line 
system. For example, in Alternative A-C, both sets of trains from the Long Beach Line were assumed to operate 
through to the Pasadena Line, while both Expo trains were linked to Glendale-Burbank. We tested a different peak 
period operating plan for this alternative in which one set of trains from the Long Beach Line would run to Burbank 
and the other to Pasadena <Del Mar). Similarly, one set of trains from the Exposition Line would run to Burbank 
and the other to Pasadena (Irwindale). This improves opporrunities for travel without transfers from the southern 
to the northern branches of the Blue Line system and accordingly this operating pattern would increase linked trips 
in the peak period by about 2%. Annual operating costs for the Blue Line system would be the same with this train 
service pattern as reponed above for Alternative A-C ($144 million). 

Similar changes in the train operating pattern could be tested (in future studies) for Alternatives D and E. One such 
modification would be to continue the Pasadena and Burbank trains (turned back at 9th Street in Alternatives D and 
E) to 7th/Flower and/or another location (e.g., on the Exposition Line). This would improve through-downtown 
linkages, since the 9th Street Station on either the Alameda or San Pedro Conidor is not a primary trip destination 
point. 

Travel Times 

Running times for each downtown alignment were estimated in March 1993, using preliminary alignment sketches. 
These times were used for coding the networks used for ridership forecasting. After conceptual engineering was 
completed, the running times were re-estimated, using detailed assumptions concerning curve radii, etc. The resulting 
times are generally slower than those used for the ridership forecasts. The major change occurred just south of 
Union Station, where the more circuitous alignment and very slow cmves (15 mph) added time to all three 
alignments. Alternative A-C (2nd Street alignment) would have a running time of 7 .3 minutes from Union Station 
to 7tb/Aower, compared to 6.1 minutes estimated earlier. Alternative D (San Pedro) would take 12.9 minutes from 
Union Station to Washington Blvd. (up from 10.9). The biggest change was the Alameda alignment (Alternative 
E). Here the time increased from 6.6 minutes to JO.I due to a number of factors, including: very tight cmves near 
Union Station and the at-grade configuration at the southern end, plus the addition of one more station. 

The new run times were used to calculate travel times for several representative trips, on each of the three 
alternatives. Special emphasis bas been given to trips passing through downtown Los Angeles. The locations chosen 
include Union Station and 7tb/Aower Station, plus a representative station on each ot" the four branches of the Blue 
Line system; specifically: 

• Vernon Station on the LB/LA Line 
• Vermont/Exposition Station on the Exposition Branch 
• Marmion/51 st S ration on the Pasadena Line 
• Glendale Transportation Center Station on the Glendale Branch 

Table V-2 lists the travel times for the selected origin-destination pairs, including the average wait times for the 
initial boarding and any required transfer, for each alternative. Since a major concern is the number of transfers, 
these have been tabulated also for each sample trip. 
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, Alternative A-C Alternative D ; Alternative E 
Bunker Hill : San Pedro i Alameda 

10. .~ o r r n es ma 10 note : T"m # Trf's Time # Trf's · Time # Trf' 
__!___! --j - -- -- ___ s, 

I 

7th/Flower Union Station (1) 6.5 o/ 6.5 0 

Vernon (LB/LA) 19 oJ 21 0 
I Vermont/Expo 12 0 14 0 
I Marmion/51 st 19 0 19 1 

Glendale Tr. Ctr. 21 0 21 1 

Union Station Vernon (LB/LA) 26 0 24 0 
Vermont/Expo 20 0 29 0 
Marmion/51 st 11 0 11 0 
Glendale Tr. Ctr. 13 0 13 0 

Vernon (LB/LA) Vermont/Expo 27 1 27 1 
Marmion/51 st 36 0 33 0 
Glendale Tr. Ctr. 40 1 37 1 

Vermont/Expo Marmion/51 st 31 1 41 1 
Glendale Tr. Ctr. 31 0 41 0 

Average of sample trips (unweighted): 23.6 21% 25.6 36% 
. . . 

(percentage of trips requ,nng a transfer) 

NOTES: 
Travel Umes based on algnm•t drawings 4121193 (not used In rklerahlp forecasts). 
Travel times (in minutes) include first wait and transfer times. 
Waiting times based on half of anticipated peak headways for year 201 o patronage. 
Times shown in italics involve UIIII of Red Line between 7th/Rower and Union Station 
1. can also travel from 7th/Flower to Union Station via Blue Line in Alt A & A· 1 (8 min.) . 

Prepared by: Manuel Padron & Associates 

6.5 0 

21 0 
14 0 
19 1 
21 1 

17 0 
31 0 
11 0 
13 0 

27 1 
27 0 
31 1 

42 1 
42 0 

24.4 36% 

•-------------------i 
·~ BLUE LINE CONNECTION 

PRELIMINARY PLANNING STUDY 

M E T A O METROPOLITAN TRANSPORTATION AUTHORITY 

TABLE V-2 
Travel Time Summary 



Blue Line Connection Preliminan Planning Studv 

The resultc. sbow tha1 Alternatin D San Pedro Street generally ha" the longes1 tran!l times. due ll) the skn,ver al­

grade operation through dowmown. Toe average ti.mes on the other alternatives are fairly closely grouped: some 
alternatives are much faster for cenain trips. but slower for others. For example. the Alternatin E Alameda Street 
allows faster trips from the LB/LA Line to Pasadena and Glendale: however, this is offse1 hy slower Limes from 
the Exposition Branch to Pasadena and Glendale. 

II should be noted that the averages are unweighted, that is, eacb selected origin-destination pair is counted equally. 
In reality, there will be more people making certain trips than others. The patronage results (see below) indicate that 
through-downtown riding is not as imponant as trips to certain ponions of downtown (e.g .. Bunker Hill) from each 
of the four Blue Line system branches. 

The proponion of trips requiring transfers is highest for Alternative D and E (36~ of the selected trips). 
Alternative A-C potentially minimizes transferring (7% to 21 % for the selected trip interchanges, depending on the 
train operating panem), by providing direct service for all through-downtown combinations. The only selected trip 
requiring a transfer would be between the Long Beach and Exposition branches. 

Ridership Analysis 

MT A coded the networks and ran the ridership forecasting models for each of the three alternatives. The results are 
summarized in Table V-3. 

As shown in this table, although Alternative A-C attracts slightly more passengers Oinked trips1
) than Alternative 

E. and Alternative Emore than Alternative D. The differences among all three alternatives in this respect is small. 
However, there are substantial differences among the alternatives in terms of total boardings. In Alternative A-C, 
the Blue Line system would have 373,000 total daily boardings on the four operating lines. In Alternative D the 
number is 282,000, and Alternative Eis lower at 270,000. However, the lower number of passengers using the Blue 
Line system in Alternatives D and E is more than offset by the larger number of passengers boarding the Red Line 
in these two alternatives. 

These shifts in ridership are also illustrated by comparing the line volumes on the downtown trunk lines of the Blue 
and Red Lines, just southwest of Union Station. The projected AM peak hour volumes for Alternatives A-C, D, 
and E are listed in Table V-4, and are shown in the anacbed patronage diagrams (Figures V-7, V-8, and V-9.) In 
Alternative A-C, the Blue Line carries about 5,500 passengers in the AM peak hour southbowid at First Street, while 
the Red Line carries 8,800 passengers at the same cordon line. In Alternative D. the Blue Line volume falls to 
2,450, while the Red Line volmne increases to nearly 14,000. The same shift panem is even more pronounced in 
Alternative E, where the Blue Line is further removed from the major concentration of downtown destinations; the 
Blue Line volume decreases to 2,100, while the Red Line increases to 14,600. 

Several explanations exist for the differences in the line loads of the alternatives: 

• Without the Bunker Hill subway, many passengers in Alternatives D and E would use the Red Line and 
not the Blue Line to reach destinations in Bunker Hill. This is because an extra transfer and/or longer walks 
would be required for many trips. 

1 A linked trip is a complete trip from an origin to a destioa1ioo: it may include more than one unlinked trip. or boardin!,!. Thw a person 
who transfers from bus to rail to travel from home to work makes two unlinked trips (one on bus and one on rail). but only one linked trip. 
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Run Time Distance 

From To (min.} (mllea) 

Alternative A-C - Blue via Bunker HIii 

N. Hollywood Union Sta. 

Wilshire/ 
Federal 

Whil./Atlantlc 

27.6 

42.6 

li~~Wirage: 

Alternative D - Blue v/11 San Pedro 

N. Hollywood Union Sta. 

Wilshire/ Whil./Allantlc 
Federal 

27.6 

42.6 

Totals: 
trunk Aviimge: 

Allematlv• E - Blue via Alameda 

14.5 

21.6 

14.5 

21.6 

Hudwa 
Peak Base E/L 

6.0 10.0 
10.011 

6.0 10.0 10.0 

·: .:/::::.::•.<· .. 

lti 

6.0 10.0 10.0 

6.0 10.0 10.0 

a.o ...••.• iI>i.6 

N. Hollywood Union Sta. 27.6 14.5 I 6.0 10.0 10.0 

Wilshire/ Whil./Atlanlic 42.6 21.6 6.0 10.0 10.0 
Federal 

Totals: . . > \ ) i/.: ). J 
.Trunk Average: 3,0 Jt9 s.o 

Prepared by Manuel Padron & Associates 

NOTES: 

Consist 
Peak Base E/L 

4 

4 

4 

6 

4 

6 

4 

4 

4 

4 

4 

4 

2 

2 

2 

2 

2 

2 

Vehlcles 
Puk Total 

44 

64 

.·. tQe . iiz 

44 

96 

1~ > 170 

44 

96 

1. 201 O patronage forecasts by LAC MT A 5/93 lor Blue line Connector Study. 
2. SFV line assumed lo be Independent ALA line along Ventura Freeway, connecting to Red line at Universal City. 
3. Total vehicles includes 15% spares plus two stand-by trains. 

--·· ---··-. 
Annual Oper. StallsUcs: ~tronage & _Lo_adlng _ . . 

Car-Ml. Traln-Hl'9. Pk.Hr. Load Max. Load Point 
(mllllon) (thous.) MLP Fac_t~~ Location 

5.05 57.1 5,500 2.33 SB on Vermont 

7.51 82.0 4,900 2.08 EB @ Normandie 
3,400 1.44 WB to Union Sta. 

11:!.51 • 139.1 9,eso 2.04 EB-Alvarado 
8,800 1.88 WB from Union Sta. 
5,8()() 2.46 E.LA WB from U.Sla. -----·-· - -- - . -

·---------

5.05 57.1 5,650 2.39 SB on Vermont 

8.81 82.0 5,900 1.67 EB @ Normandie 
3,900 1. 10 WB to Union Sia. 

• 13.86 •. 139.111 11.~oo 1.86 EB-Alvarado . • .· ·.-.•·. ·-· 
"13,950 2.36 WB from Union Sta. 

8,600 2.43 E.LA we fromU.Sla. 

5.05 57.1 5,650 2.39 SB on Vermont 

8.81 82.0 5,900 1.67 EB @ Normandie 
3,750 1.06 WB to Union Sia. 

fa.•·· 199.1 11,000 1.86 f:B-Alvarado 
14,800 2.47 WB from Union Sia. 
8,850 2.50 ELA we from U.Sla. 

,,, 

IT\ BLUE LINE CONNECTION TABLE V-3 \.UJ PRELIMINARY PLANNING STUDY Red Line Operations 

M • T n o METROPOLITAN TRANSPORTATION AUTHORITY ___ j 



METRO 

ALTERNATIVE A·CALTERNATIVE D ALTERNATIVE E 
! Bunker Hill 'San Pedro Alameda 

/! PATRONAGE 

l

iBLUELINE 
I Daily Boardings 

I i 

lj 
Peak Line Load (AM) I 

I Long Beach I 

I I Exposition 
Pasadena 
Burbank/Glendale 

I SUM @ CBD Cordon: 
I 

SB from First Street 

I REDLINE 
Daily Boardings 
Peak Line Load (AM) 

WB to Pershing Square 
EB from Vermont 

AM Peak Period Linked Tripi 

OPERATIONS 
BLUEL/NE 

Fleet Vehicles 

Annual Veh-Mi. (miHions) 

Annual Tr.-Hrs. (000) 

Annual Oper. Cost (milions) 

Cost/Boarding 

REDLINE 
Fleet Vehicles 
Annual Veh-Mi. 
Annual Tr.-Hrs. 
Annual Oper. Cost (miUions) 

Total Operating Cost, 
Red+ Blue Lines (miUions) 

Prepared by: Manuel Padron Associates 

BLUE LINE CONNECTION 
PRELIMINARY PLANNING STUDY 

METROPOLITAN TRANSPORTATION AUTHOR'TY 

373,000 i 
I 

I 
i 

3450' 
4:2so I 
4,200 
4,000 

15,900 
5,550 

426.000 I 
8,800 
9,650 

322,800 

I 
199 

18.06 

444 
$144 

$1.26 

132 
12.6 
139 

$116 

$260 

282,000 i 270,000 

I 

i I I 

2,800I 3,250 I 
2,150 2,050 
4,000 3,950 
3,850 3,800 

12,800 13,050 
2,450 2,100 

530,000 533,000 

13.950 14,600 
11,000 11,000 

321,800 322,200 

204 202 

17.8 17.8 

459 452 
$144 $144 

$1.67 $1.73 

170 170 
13.9 13.9 
139 139 

$119 $119 

$264 $263. 

TABLE V-4 
Summary of Patronage and Operations 
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Glendale Branch 

North Branch 
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5450 

REDLINE 

West Branch ~ 4900 

3450 
1' 

Exposition Branch BLUE LINE 

BLUE LINE CONNECTION 
PRELIMINARY PLANNING STUDY 

M E T R O METROPOLITAN TRANSPORTATION AUTHORITY 

Long Beach Line 

FIGURE V-7 
Patronage Diagram 

Alternatives A-C 
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ALTERNATIVE D 

North Branch 

t 
5650 

RED LINE 

West Branch ~ 5900 

1'2150 

Glendale Branch 

2800 

t 
Exposition Branch BLUE LINE 

BLUE LINE CONNECTION 
PRELIMINARY PLANNING STUDY 

METROPOLITAN TRANSPORTATION AUTHORITY 

Long Beach Une 

FIGURE V-8 
Patronage Diagram 

Alternatives D 

-• 
-• 

I 
I 
I 

I 

I 

.I 
I 



I 

ALTERNATIVE E 

North Branch 

J 
5600 

RED LINE 

West Branch ~ 5900 

1'2050 

Glendale Branch 

2300 

3250 

1' 
Exposition Branch BLUE LINE 

BLUE LINE CONNECTION 
PRELIMINARY PLANNING STUDY 

M E T A O METROPOLITAN TRANSPORTATION AUTHORITY 

Long Beach Line 

FIGURE V-9 
Patronage Diagram 

Alternatives E 



Blue Line Connection Preliminary Planning Stud,· 

• Many passengers that would use the Expo Line in Alternative A-C shift to the Western extension of the 
Red Line (Pico/Wilshire) in Alternatives D and E. This occurs because the trains from the Expo Branch 
in Alternatives D and E do not serve desired destinations for many passengers originating in W esc Los 
Angeles. 

• In Alternative A-C, many passengers from Harbor Busway routes would transfer to the Blue Line to 
complete their trips to downtown destinations. Since the Flower Street subway ends at 7th Street in 
Alternative D and E, it would be a less attractive route for these passengers. 

All three of these factors contribute to a substantial decrease in ridership on the Expo Line in Alternatives D and 
E relative to Alternative A-C. In Alternative A-C the AM peak hour line load, northbound along Flower Street 
approaching Washington Blvd., would be about 4,250. In Alternatives D and E this volume falls to about 2,100. 
The trains from the Expo Line through downtown on San Pedro in Alternative D would only carry 250 passengers 
approaching Washington Blvd. while in Alternative Ethe volume would be only 100. By contrast. the Expo trains 
to 7th/Flower would carry 1,900 to 2,000 passengers. 

The line loads entering downtown are also lower on each of the other three lines (Long Beach, Pasadena. and 
Glendale) in Alternatives D and E compared to Alternative A-C, but the decreases are noc as large as for the Expo 
Line. Table V-4 also shows the total peak hour passenger volumes entering downtown on all four Blue Line 
branches. 

As noted above, the patronage forecasts were based on preliminary estimates of running limes. The slower revised 
times would tend to decrease patronage slightly for all three alternatives. 

Impact on Red Line Operations 

As noted above, the absence of a through link from 7th/Flower to Union Station (Alternatives D and E) results in 
a large shift of passengers to the downtown segment of the Red Line (relative to Alternative A-C). This shift is 
so large that it attects Red Line operations. Table V-3 shows the Red Line operating plan for all alternatives. 

The peak line load in the Red Line would increase from 8,800 in Alternative A-C to about 14,000 in Alternatives 
D and E. Almost all of this increase is comprised of additional passengers boarding (transferring to) the Red Line 
at Union Station. To accommodate this additional load, longer trains or shorter headways would be required. The 
most efficient way of handling the added passenger load we were able to fmd in this study would be to lengthen the 
trains from East Los Angeles (to Westwood) from four to six cars. These trains are more heavily loaded than the 
trains originating at Union Station (to North Hollywood), since they would carry all the through passengers from the 
Eastern Extension of the Red Line, plus half of the large boarding volume at Union Station. 

The longer trains for the East LA to Westwood service would increase the Red Line fleet by 38 cars. The capital 
cost for the additional cars would be approximately $115 million. The larger fleet could affect the Red Line's yard 
and shop capacity. In addition, the corresponding increase in car-miles and hours would increase annual operating 
costs for the Red Line by $3 million annually in Alternatives D and E relative to Alternative A-C (about $119 
million in Alternatives D and E vs. $116 million for Alternative A-C). 

Other operating strategies were considered to try to reduce the need for additional Red Line cars with Alternatives 
D and E. The following statistics refer to Alternative D, and would apply to Alternative E as well, except load 
factors for the latter would be higher. 

• Using six-car trains for the service originating at Union Station, instead of the service from East Los 
Angeles to Westwood, would reduce fleet requirements by 10 cars (28 more than Alternative A-C). 
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However. the resulting load factor in the trains from East Los Angelei; <3.64> would far exceed vehicle 
capacity (maximum load factor= 2.69J. 

Using all four-car trains, but reducing branch headways from six to five minutes (a trunk headway of 2.5 
minutes) would also require fewer Red Line cars (22 more than Alternative A-C). However. the load 
factor on East Los Angeles trains would still be unacceptably high (over 3.m. 

Inserting a six-minute peak period shuttle between Union Station and West Lake/Alvarado would require 
the fewest additional Red Line cars (I 8 more than Alternative A-C). However the load factor on East LA 
trains would still be higher than acceptable (2.89 vs. 2.69). Furthermore, this strategy may be operationally 
unacceptable: two out of every three trains would have to tum back at Union Station, with a two-minute 
intervening headway, which may not be possible with a single tumback track. 

Blue Line Operational Issues 

The merging of trains from two or more branches on each side of downtown would result in very sbon headways 
on downtown segments of the Blue Line system. In some alrematives, there would be complex junctions where 
trains merge and diverge. The operational implications of these junctions need to be considered. 

In Alternative A-C, there would be two junctions: at Aower/Washington on the south side of downtown, and at the 
Los Angeles River north of downtown. Both junctions would be similar in terms of the number and type of train 
movements. At each location, the trains from two branches would merge into the downtown trunk. Based on ctD"Tent 
ridership forecasts, the number of trains on all branches would be equal. In the outbound direction, half the trains 
from the downtown trunk would operate onto each of two branches. Peak volumes are estimated to be 30 trains per 
hour approaching the junction from the trunk, and 15 from each branch. There should be relatively little interference 
among trains at the junction, since there is only one crossing movement Merging movements would be scheduled 
with two-µlinute offsets to avoid confliets. 

The Flower/Washington junction would be more complex than the Pasadena/Burbank junction, since it is in a busy 
street intersection. With a train passing through the intersection an average of once a minute (one train every two 
minutes in each direction), there would be some delays resulting from the conflict of trains and vehicular traffic . 

With Alternative D, a second at-grade, in-street junction would be created, at San Pedro and Washington. In 
addition, several new, conflicting train movements would be added at the Flower/Washington junction. Both 
junctions would be more complex than those in Alternative A-C, since train movements would occur along three 
routings instead of two, and there would be three crossing points instead of one. This greatly increases the likelihood 
of confliets between trains at the junction. Since the green phases for trains have to be worked into the traffic signal 
cycle, the likelihood of conflicts would be even greater. 

A similar situation was analyzed for the Aviation Wye of the Green Line. A computer simulation analysis concluded 
that the likelihood of delays was as much as 10 times greater with three-way operation than with two-way operation. 
This analysis was based on an automated, fully grade-separated system. Since the Blue Line is subject to traffic 
delays at several locations, the schedule variability would be even greater. Therefore, the number of conflicts at 
three-way Blue Line junctions can be expected to be much larger than for the Green Line junction at Aviation. 

If Alternative Dis modified to carry the two train services from the north through to the South (e.g., to 7th/Flower) 
there would be additional conflicts, since the total train volume at San Pedro/Washington would increase from 45 
to 75, or one every 48 seconds. In addition, the scheduling of merging and diverging train movements on two­
minute headways would result in some direct schedule conflicts for crossing movements. For example, inbound 
trains from Exposition would conflict with outbound Long Beach trains. One possible improvement would be to 
grade-separate some or all of the rail lines from street traffic. A partial grade-separation for the Flower/Washington 
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intersection would also be desirable. However, this would be complicated by the at-grade Grand A venue Station 
just east of Flower. 

Another design issue is the existing San Pedro Station. Trains serving the Exposition Branch would miss the station. 
which is just east of San Pedro on Washington. Constructing a separate platform for Exposition trains is a 
possibility, but would require, of course, additional cost It would also present problems for patrons, who would have 
to choose between platforms depending on destination, and even depending on which train would arrive next. 

Operationally, Alternative E would be similar to Alternative D, except the new three-way junction would be at 
Washington and Long Beach Boulevards, instead of San Pedro and Washington. A similar situation would exist with 
the existing Washington Blvd. Station, which would not be served by Exposition Branch trains. 

Dual Connector 

The dual connector would provide additional operational advantages and extend the area serviced by light rail. The 
Downtown Connector could be used to spur the development of direct north-south and east-west light rail lines (see 

Figure V-F2). Alternative F includes both the Bunker Hill connector and the Alameda Street connector. The Route 
l 0/60 Corridor LRT Line would be linked with the Blue Line, so that trains from Pasadena, Burbank, and l 0/60 
would merge north of Union Station, and then travel through downtown on either the Bunker Hill or Alameda 
alignments. The proposed operating plan for a generalized Alternative F is shown in Figure V-10 and detailed in 
Table V-5. 

Alternative F would have six peak train services: 

Long Beach to Del Mar via Alameda 
Willow to Burbank via Flower 
Santa Monica to Irwindale via Flower 
Crenshaw to Burbank via Alameda 
Willow to 10/60 via Alameda 
Crenshaw to 10/60 via Flower 

The first four would operate on 8 minute headways, to be consistent with the single-connector alternatives. The last 
two would each operate on 12-minute headways, so that the combined headway of 6 minutes along the 10/60 corridor 
is the same as in all other alternatives. The combined service would result in 3-minute peak headways on each of 
the downtown connectors. The section from nonb of Union Station to about FJTSt Street would have a combined 
headway of 90 seconds. This would probably have to be a four-track section, including the stations at Union Station 
and First Street. 

The statistics for this plan in Table V-5 include the operation of the 10/60 corridor, which was not included in 
Alternatives A-C through E. We have therefore subtracted amounts that reflect the operation of the 10/60 corridor 
itself. The resulting statistics are shown in Table V-6. The estimated annual operating cost would be about $158 
million. This is higher than most of the other alternatives, which would cost about $144 million per year. 
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Run llm• 0111. Headwav Train Conalal 

Une ffom To Via (min.) (mllea) Peak ea .. fil Peak ea .. fil 

Alternative F - Dusi Connector 
A Long Beach Del Ma, Alam. 75.4 30.0 8.0 10.0 10.0 2.0 2 

B WIiiow B11bank Rower 73.4 34.2 8.0 ,o.o ,o.o 2.0 2 

D Crenshaw Burbank Alam. 54.9 22.6 8.0 2.0 -
C Santa Monlca.,.wlndale Rower 86.2 40.2 8.0 ,o.o ,o.o 2.0 2 

E Crenshaw 10/60 termlnal Rower 48.5 20.5 ,2.0 20.0 20.0 2.0 I 

F Willow 10/60 lermlnal Alam. 62.6 30.6 12.0 20.0 20.0 2.0 1 

T otal/Aver~g•: along Alameda: ... · '3.0:: · 6.7 ti,7 
. afono Roltflt St: 3.0 .. 4.0 4.0 

NOTES: 
1: 2010 patronage estimates by LACMTA 6/93; network lncludea Qenshaw & 10/60 Corridor Jines. 
2. Spare vehlcles • 2Q,i, 
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Vehlclea 
Peak Total 

42 

42 

32 

48 

18 

24 

.. ::2()6 247 

.. .. - ........ 

Annual Op•. Stall1Uc1 Patonaa• & Loadlna 
Car-Ml. Tr-Hra. Pk.Hr. Load Max. load Point 
(mllllon) (thous.} MLP Factor location 

5.54 130.2 2,200 1.93 LB/LA NB @ Wash. 
t,650 1.45 SB @ Chinatown 

6.31 130.2 450 0.39 LB/LA NB @ Wash. 
2,tCXJ 1.84 Burbank>Chlnatown 

1.04 24.5 50 0.04 Crenshaw > Flo-
t,700 1.49 Burbank> Chinatown 

7.41 146.4 2,450 2.15 S.Monloa > Flo-
2,400 2.11 "wlndale>Chlnatown 

1.33 48.4 t,350 1,78 Crenshaw> Flower 
500 0.66 10/60 > Union Stntion 

2.00 58.8 t,,f(X) 1.64 LB/LA NB @ Wash. 
550 0.72 10/60 > Union Station 

23.82 :··:'':. 538.4 : 1,MD \: 0,76 SB @fnt SL (4 llnes) 

08-Jun-93 

TABLE V-5 
Operating Plan.~ - Dual Connector 
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PATRONAGE 
Bunk11rH~I 

~ 
MITRO 

-------
BLUEL/NE 

Daily Boardings 

Peak Line Load (AM) 
Long Beach 
Exposition 
Pasadena 
Burbank/Glendale 

SUM @ CBD Cordon: 

SB from First Street 

REDLINE 
Daily Boardings 
Peak Line Load (AM) 

WB to Pershing Square 
EB from Vermont 

AM Peak Period Linked Trips 

OPERATIONS 
BLUEL/NE 

Fleet Vehicles 

Annual Veh-Mi. (millions) 

Annual Tr. - Hrs. (000) 

Annual Oper. Cost (millions) 

Cost/Boarding 

REDLINE 

Fleet Vehicles 
Annual Veh-MI. 
Annual Tr.-Hrs. 
Annual Oper. Cost (millions) 

Total Operating Cost, 
Red + Blue Lines (millions) 
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373,0001 

3,450 
4,250 
4,200 
4,000 

15,900 

5,550 

426,000 

8,800 
9,650 

322,800 

199 

18.06 

444 
$144 

$1.26 

132 
12.6 
139 

$116 

$2601 

282,0001 210,00011 

2,800 3,250 
2,150 2,050 
4,000 3,950 
3,850 ~.~oo 

12,800 13,050 
2,450 2,100 

530,000 533,000 

13,950 14,600 
11,000 11,000 

321,800 322,200 

204 202 

17.8 17.8 
459 452 

$144 $144 
$1.67 $1.73 

170 170 
13.9 13.9 
139 139 

$119 $119 

$264 $263 
. ---------- ----------- --

387,000 
(excl. 10/60 line) 

4,050 
3,800 
4,050 
;!.8.QQ 

15,700 

Bunk.Hill: 2,900 
Alameda: 2,250 

457,000 

10,800 
9,950 

324,600 

235 

20.1 

500 
$158 
$1.33 

152 
13.2 
139 

$118 

$276 
----··· .. --··- - ·-

TABLE V-6 
Summary of Patronage & Operations 

Dual Connector 
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The incremental capital cost !for vehicles only. and excluding the 0eet for the Route 10/60 Linc1 would he ahl1u1 
SI 08 million more relative to Alternath·e A-C. 

MT A tested the ridership for this configuration, and the results are summarized in Tahle V-6. This table is Tahle 
V-4, comparing Alternatives A-C, D, and E, with the addition of Alternative F. As shown in this table, Alternative 
F would have overall patronage in the same range as Alternative A-C. The number of Blue Line hoardings 
(excluding I 0/60) is higher than any other alternative. The number of peak period linked trips is only slightly higher. 
meaning that most of the additional hoardings are transfers. One example of this is trips from the Long Beach Line. 
most of which are assigned to the Alameda link, with much transferring occurring at First street and Union Station. 
(It should be noted that the patronage model was run with the preliminary set of run times The revised run time 
along Alameda, reflecting the alignment drawings, was several minutes slower.) 

The number of daily linked trips for Alternative F is slightly higher than Alternative A-C. 

The line loads south of Union Station would be split between the two corridors, with about 2,900 via Bunker Hill, 
and 2,250 via Alameda. The total of 5,150 is slightly lower than in Alternative A-C (5,400 via Bunker Hill). This 
probably reflects the longer headway on each of the two connectors (3 minutes), versus 2-minutes via Bunker Hill 
in Alternative A-C. It also appears that more patrons are transferring to the Red Line; the line load south of Union 
Station is somewhat higher in Alternative F than in A-C. 

The shifting of riders to the Red Line is sufficient to require some additional service on the Red Line, although not 
as much as for Alternatives D and E. The estimated Red Line operating cost would increase by about $2 million 
annually compared to Alternative A-C. The capital cost for additional Red Line vehicles would be about $60 
million. 

Alternative F would have two three-way junctions along Washington Street, as in Alternative E. These locations 
would likely result in delays for trains and/or street traffic, and some grade separation would be desirable. 

Alternative F would also have a very complex segment at Union Station, where three northern branches would have 
to merge, run through two stations, and then diverge into two downtown branches. The projected frequency of trains 
could probably not be bandied with a two-track section. A four-track section would present problems of station 
layout and operation. There are no extra platforms at Union Station. Station operation might be complicated, since 
it might not be possible to have all trains with common destinations use the same track. Offsetting these possible 
complexities would be the enhanced potential to reach a wide variety of CBD destinations afforded by the availability 
of geographically dispersed Downtown Connectors when much or all of the outlying light rail network is completed. 
In addition with two Downtown Connectors, service and train routing could be extensively modified based on service 
experience and shifting popular demand over time. 

Conclusions 

• Average travel limes for representative trips through downtown would be about the same for Alternatives 
A-C and E. Alternative [) (via at-grade San Pedro) would have slower times. Alternatives D and E 
would require the most transfers for passengers travelling through downtown Los Angeles. 

Although Alternative A-C attracts slightly more passengers (linked trips) more than E, and Alternative E 
slightly more than Alternative D, the differences among all three alternatives in this respect is very small. 

• Alternative A-C would have the most reliable operation (fewest delays), since there would be no three-way 
in-street track junctions. Alternatives D and E would each have cwo such junctions. Alternative D would 
also be subject to delays due to at-grade operations along San Pedro. 
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• The Blue Line system would cost about the same to operate in all three altemative connectors. However. 
Alternative A-C would have the lowest combined operating cost. when considering the Blue Line and the 
Red Line together - approximately S260 million annually. In these terms, Alternatives D and E would cost 
$3 to 4 million per year more to operate because of their effect on Red Line operations. 

• The operating costs of Alternative A-C could be reduced by as much as $15 million hy discontinuing off­
peak tumback services. Similar reductions in the operating cost of Alternatives D and E may be possible 
but may not comparable in magnitude or in the level of passenger service. 

• Alternatives A-C would have the lowest capital costs for vehicle procurement. Alternatives D and E 
would require additional car purchases of about $124-130 million of which $ll5 million would be for 
additional vehicles for the Red Line and the balance ($9 to $15 million) for additional vehicles for the Blue 
Line system. 

• Alternative F provides more choices of direct service to various downtown destinations, as well as more 
through service to LRT branches on the far side of downtown, than any other alternative. 

• Alternative F provides more through-downtown capacity for future growth than any other alternative. 

• 

• 

• 

However. there is no capacity constraint with the other alternatives, based on 2010 patronage. In fact. there 
is considerable potential capacity available by running 3-car trains instead of 2-car trains on the single-
connector alternatives. · 

Alternative F would have fairly high annual operating costs: S 158 for Blue Line operations vs. S 144 million 
for Alternative A-C. Extta Red Line costs would increase the overall operating cost differential to about 
$16 million annually. 

Alternative F would require additional Blue Line and Red Line rail cars. with a cost about $168 million 
more than Alternative A-C. 

The operation of Alternative F would offer a maximum degree of routing flexibility compared to any of 
the other Alternatives. Many variations of service could be developed beyond those shown, based on 
operational experience. 
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VI. SUMMARY ANALYSIS OF ALTERNATIVES 

As a result of this Preliminary Planning Study, a body of infonnation exists from which a good 
understanding can be achieved about each of the alternatives. Further, a preliminary evaluation can be 
completed to extract a set of findings about the similarities and differences between the final fl ve 
alternatives. This analysis is useful to begin to understand the relationship between alternatives, their 
relative strengths and weaknesses. For purposes of drawing a preliminary comparison, a natural 
geographic categorization of the final five alternatives is useful; that is, the Bunker Hill (west downtown) 
alternatives and the Eastside (east downtown) alternatives. 

A. Preliminary Observations 

A comparison of the different alternatives indicates two very different approaches to the connector. 
A recommendation on which of the alternatives best meets the overall needs of the Blue Line 
system should be done only after a careful review of the findings of this repon and additional 
evaluation of long term impacts on the system. From a review of the comparative analysis matrix 
(Table V-6 and Vl-1), the following preliminary observations can be made: 

• 

• 

• 

The Bunker Hill alternatives generate a higher level of patronage (373,000 total daily 
boardings) compared to the Eastside alternatives (282,000 and 270,000 total daily 
boardings for San Pedro and Alameda. respectively) . 

The estimated capital costs for Bunker Hill alternatives ($561 to $598 million) are higher 
than those estimated to the San Pedro (at-grade and aerial) and Alameda alternatives 
($252, $319 and $275 million, respectively). However, the No-Build, San Pedro and 
Alameda Alternatives may require up to $115 million in added Red Line vehicles 
purchases based on preliminary evaluation. A more detailed evaluation should be done 
to better determine the full financial impacts of these alternatives . 

The Bunker Hill Alternatives offers some operational advantages which need to be 
evaluated fully. These advantages need to be evaluated and balanced against other 
determining factors such as cost and geographic distribution of transit service. 

• The Alameda and San Pedro Alternatives service a geographic area which is not L-urrently 
service by rail transit 

• Since the Eastside alternatives are not underground systems, the capital costs are 
significantly less than the Bunker Hill alternatives, in spite of the fact that these 
alternatives are longer and offer four stations compared to only three for the Bunker Hill 
alternatives . 

• The Bunker Hill Alternatives service two major job centers (Bunker Hill and the Civic 
Center) as well as Little Tokyo community. The Eastern Alternatives would provide 
transit service to a less dense commercial and industrial sector of downtown as well as 
Little Tokyo . 
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The level and type of construction required to huild a suhway, at-grade or an aerial system 
through the Downtown landscape will cause significant environmental impacts. Therefore, the 
anticipated impacts for the Bunker Hill or the Eastside alternatives are expected to he significant. 
As presented in the Environmental Assessment section, a variety of impacts are anticipated with 
each of the alternatives. Appropriately, proper mitigation measures, planning and coordination 
of activities will he essential to allow for construction within a highly active Downtown 
environment. 

B. The Bunker Hill and Eastside Alternatives: A Qualitative Discussion 

While ranking the final five alternatives is not the purpose of this study, some preliminary 
observations can be made about the respective opportunities and constraints. As presented ahove, 
some preliminary observations can be made about the relative strengths and weaknesses of an 
alignment depending upon its qualities against a cenain variable, i.e., patronage, costs, 
environmental impacts, etc. Beyond this, a qualitative discussion can begin to reveal the more 
complex issues associated with selecting a Downtown Connection. While not an exhaustive list, 
the foJJowing presents some critical issues which can now be identified in relation to the final 
five alternatives. 

Service Populations - The Bunker Hill and Eastside alternatives provide identical service on the 
northern segment between First/ Alameda and Union Station; all propose a station at the 
intersection of First and Alameda Streets, which serves the Little Tokyo residential and business 
community. However, the southern segments differ considerably. The three Bunker Hill 
alternatives are geared toward serving the office-related work force, residential community, 
cultural resources (near historic core) and retail uses on Bunker Hill. The Bunker Hill alternatives 
could also serve as a shuttle between the convention center and hotels located from South Park 
to Little Tokyo. The two eastside alternatives serve primarily the light industrial employee base, 
although some office-related workers are also served along the two eastside alignments as well 
as a residential population. How we distribute rail service among diverse service populations is 
a significant issue which will continue to part of the decision-making process for the Downtown 
Connection. 

Engineering Requirements & Cost - Due to the land use differences between the Bunker Hill 
and Eastside alternatives, the engineering requirements and therefore cost factors are similarly 
distinct. Due to the existing subterranean station at Metro Center and the subsequent dense 
development existing along the corridor of the Bunker Hill alternatives, a subway configuration 
is essential to provide service to this area without unacceptable levels of environmental impacts. 
It is not until east of Alameda that these alignments can surface from a subway configuration to 
an at-grade configuration without significant disruption. Due to these engineering requirements, 
the associated costs of these alternatives are significantly higher than the Eastside alternatives, 
which are not required to utilize a subway configuration. 

For the San Pedro and Alameda alternatives, the existing land use is quite different from that of 
the Bunker Hill alternatives. Densities along these corridors are significantly less than that of 
Bunker Hin and, thereby allow the opportunity for at-grade or aerial configurations here. Also, 
the greater lengths of these two alternatives compared to the Bunker Hin set suggest an extremely 
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ALTERNATIVE System Length No. AM Peak Estimated Costs Ma/or Sensitive Receptors 

Type (Feet) of Period Land Use 
Stns. Linked Capital Operating• 

Trips (annual) 

Altemative A: Subway 11,040' 3 322,800 $581,862,949 $260,000,000 Commercial Downtown Library 
BUNKER HILL FIRST STREET Buddhist Temples'' 

Altemalive B: Subway 10,970' 3 322,800 $561,218,307 $260,000,000 Commercial Downtown Library 
BUNKER HILL SECOND St. Vibiana Church 
STREET Buddhist Temples•• 

AltemaliveC: Subway 11,520' 3 322,800 $598,876,5501 $260,000,000 Commercial Downtown Library 
BUNKER HILL THIRD STREET S573,294,8622 

Union Church 
Buddhist Temples•• 

Altemative D: At-Grade 14,400' 4 321,800 $252,807,999 $264,000,000 Light San Pedro Elem. 
SAN PEDRO STREET Industrial Weingart Center 

Aerial $319,735,958 St. Vibiana Church 
Buddhist Temples" 

Altemative E: Aerial 15,300' 4 322,200 $275,723,534 S263,ooo.ooo Light Buddhist Temple" 
ALAMEDA STREET Industrial 

Operating Costs Include combined costs for Blue Line and associated Red Line costs. (Blue Line operating costs Is $144 million for all alternatives.) Estimates do not include 
any required addtional capital (vehicle) costs. 

~ 
METRO 

The Buddhist Temples referred to include: Koyasan Buddhist Temple and the Los Angeles Hompa Hongwanji Betsu Temple. 

1 High Profile (over Red Line Tunnels) 

2 Low Profile (under Red Line Tunnels) 

BLUE LINE CONNECTION 
PRELIMINARY PLANNING STUDY 

METROPOLITAN TRANSPORTATION AUTHORITY 

FIGURE VI-I 
Comparative Analysis of Alternatives 
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high cost of construction if a suhway alignment were recommended. Both at-grade and aerial 
options appear feasible for the San Pedro alternative, while only an aerial configuration is 
recommended for the Alameda alternative. (Significant freight and other vehicle traffo.: on and 
across Alameda would he adversely affected with an at-grade urban rail line.) As a result of these 
configuration possibilities, the construction costs for both the San Pedro and Alameda alternatives 
are less than the Bunker Hill alternatives. 

Ridership and Operations - The three Bunker Hill alternatives are nearly identical from an 
operational and patronage standpoint. Therefore, Bunker Hill is grouped into one category and 
compared to the Alameda and San Pedro alternatives. These three operational plans provide very 
distinct and different operational challenges due to their respective proposed structure types, 
including subway, at-grade and aerial. Subway would provide the most efficient service with 
aerial and then at-grade following. In addition to the struccural differences, the Bunker Hill 
alternatives connect the terminus of both the Long Beach and Pasadena Blue Lines, while the 
eastside alternatives branch off the existing Long Beach system along Washington. This allows 
the Bunker Hill alternatives to be more simple operationally and presents additional challenges 
for the eastside alternatives due to the three-way in-street track junctions on Washington Blvd .. 

The difference in ridership between the three operational plans is very small. Bunker Hill attracts 
slightly more passengers (linked trips) than the eastside alternatives. Similarly, operating costs 
are nearly the same for all three operational plans. The San Pedro alternative would he 
significantly slower when comparing average travel times for representative trips through 
downtown while Alameda and Bunker Hill alternatives would be about the same. Eastside 
alternatives would require a higher capital cost for vehicle procurement due to the large number 
of transfers to the Red Line requiring additional rail cars to be purchased and require a relatively 
small annual increa.c;e in Red Line operating cost. 

Development Opportunities - Given the limited availability of public funds for conventional 
economic development programs, transportation projects are increasingly viewed as vehicles for 
economic stimulus strategies. The Downtown Connection project is no exception. Particularly 
within the Downtown Los Angeles community, consistent and critical anention is paid to the level, · 
balance and type of development which is planned or spurred. Accordingly, an assessment of the 
development opporwnities which may exist as a result of the Downtown Connection is a 
significant issue. While additional analysis and planning will be required to evaluate the potential 
for development appropriately, an observation can be made at this time. When comparing the 
Bunker Hill alternatives with the Eastside set, the Eastside alternatives serve areas where 
development densities do not appear to be maximized and vacant land is available. However, 
available development densities on Bunker Hill would include the development of the existing 
steam plant site and of county parcels along First Street. lbis is however balanced by the larger 
Floor Area Ratio which is available in Bunker Hill compared to the Eastside where most structures 
are industrial which is more conducive to buildings under three stories. Therefore, differing 
development opporwnities exist for future economic development in both Bunker Hill and the 
Eastside areas. A market analysis would be required to determine the level of demand for 
increased light industrial or compatible uses in the Eastside and office, retail, residential, cultural 
in Bunker Hill. This does not imply that having available density will cause development to 
occur, however, various economic development strategies may be implemented to maximize 
development of existing underutilized land either in Bunker Hill or the Eastc.ide. 

Cordoba Corporation October 18. 1993 160 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



• 
II 

• 
• • 
• 
II 
II 

• 
II 
II 
II 

Rlue Line Connection Preliminan· Planning Stud,· 

A Critical Trade-Off: Patronage vs. Transit Dependent - The ohjective of the MT A is to lead 
the way to greater mobility in Los Angeles County. However, as the 30-Year Integrated 
Transportation Plan itself states, "the mission ... is clear, hut far from simple." As with the 
Downtown Connection, the anempt to create an efficient and cost-effective system quickly raises 
the issue of how much and for how many. Presented as a preliminary observation, the Bunker 
Hill alternatives are the most expensive, yet, they serve the highest employment sectors in 
Downtown compared to the Eastside alternatives. However, the Eastside alternatives may serve 
a higher percentage of transit dependent riders. This trade-off will continue to be an on-going 
issue with this project, requiring a qualitative discussion of issues and subsequent trade-offs. 
Existing and future increased public opinion about the advantages and disadvantages of the 
Downtown Connection alternatives will surely raise this issue in the public decision-making 
process. 

C. No Build 

What if the Downtown Connector is not built? What will be the impacts upon the regional rail 
system and the downtown community? Many of the assumptions about the future demands of 
urban rail in Los Angeles combined with what will actually be built to serve these demands wilJ 
determine the degree to which a downtown connection is needed. For example, if the Downtown 
Connection is not built and ridership for the Red Line continues to grow considerably (as 
extensions are built into East Los Angeles, North Hollywood and the Westside), the volume of 
passengers needing to travel to nonh/south destinations through downtown between the Long 
Beach Line and the Pasadena Line will become congested with those passengers traveling to 
east/west destinations on the Red Line (or some combination thereof). At some point, operating 
capacity for the Red Line trunk in Downtown may be exceeded. This is a potential scenario if 
the downtown connection for the light rail lines is not built. This scenario would be exacerbated 
if new light rail lines, i.e., Exposition, Burbank, Glendale, are built requiring transfers to the Red 
Line to get through downtown. A preliminary assessment of the No Build scenario is presented 
in Appendix D . 

As MT A rail planning continues, the demand and system requirement for the Downtown 
Connection presents itself as a significant issue which should be monitored regularly. It is 
inherently tied to the overall system operations of the Los Angeles urban rail program. As such, 
the estimated need for the Downtown Connection should be further evaluated and coordinated 
with on-going improvements to the system. 
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VII. SIGNIFICANT ISSUES & NEXT STEPS 

As pan of the scope of this study, a number of the critical issues are addressed regarding the preliminary 
planning of a light rail system through Downtown Los Angeles. To facilitate a clear logical 
understanding, the study findings, data analysis and information are presented by alternative. In this 
fa~hion, the reader receives a set of information which is directly applicable to one alternative for the 
Downtown Connection. Furthermore, the comparative analysis of alternatives which fo11ows the individual 
alternatives is useful to highlight and identify the similarities and differences between alternatives, which 
is not readily apparent from the individual discussions. 

Beyond the observations which are specific to each alternative, an additional set of significant issues are 
identified which pertain to all five final alternatives and/or the overall project. The critical purpose of 
this section is to raise awareness of these issues as they relate to the Blue Line Downtown Connection. 
For purposes of continued discussion through the next phase of this project (Route Refinement/EIR), these 
issues are presented here. They have been a collaboration of MT A staff and the Consultant Team, 
evolving over this process of preliminary planning. The issues are presented both as a discussion and as 
questions for further research. Lastly, they are presented in no order of importance; the purpose is to 
highlight their overall importance to the success and shape of the Downtown Connection. 

A. Urban Design and Land Use Implications 

Local Integration -The Eastside alternatives are systems proposed as an at-grade or aerial configuration. 
Consequently, the issues of urban design and land use become increasingly evident. As opposed to the 
subway alignments for Bunker Hill, the station locations and the segments between stations are visible to 
street traffic, pedestrians, store fronts and all users of the street area. Perhaps the most significant issue 
here is how the system will be integrated locally. That is, how will the system interact with and/or change 
the existing land uses? Will it be compatible and to scale with the local environment? What 
environmental impacts will cause irreversible stress to the area? These are significant issues which can 
be readily identified in relation to the Eastside alternatives and should be addressed in the next phase. 

House Moving Corridor - In addition, the "House Moving Corridor" (minimum clearance requirement 
of 20' by 40'), which exists along some portion of Alameda Street, is an issue which may affect the 
operation of any light rail system along this corridor. Additional review of this issue wilJ be required to 
determine the extent to which the Alameda Street alternative is affected. Also, in spite of the corridor 
designation, the extremely low level of actual house moving activity may alter the requirements for street 
clearances. 

Freight Traffic Corridor - Alameda Street is perhaps the most significant freight rail and diesel truck 
traffic corridor in Downtown Los Angeles. While proposed design configurations for the Alameda Street 
alternative incorporate freight traffic, increased review of the implications of a light rail system integrating 
with a freight traffic corridor is recommended (Figure V-E6.). 
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Washington Blvd. Mitigation Plan - Lastly, due to three-way junctions proposed for the San Pedro Street 
and Alameda Street alternatives at Washington Boulevard, a Mitigation Plan will he required to address 
significant traffic impacts to the surface streets. The San Pedro Street alternative proposes an at-grade 
three-way junction at the intersection of San Pedro Street and Washington Boulevard. The existing San 
Pedro Street Station on Washington Boulevard may require relocation or modifications due to this 
junction. The Alameda Street alternative proposes a grade-separated three-way junction at Long Beach 
Avenue and Washington Boulevard. The existing station just south of Washington Boulevard on Long 
Beach Avenue will likely require relocation due to the grade-separated junction with the Alameda Street 
alternative when the light rail system reaches maturity, with several branch lines in service. 

B. Coordination with Other Downtown Projects 

A comprehensive review of other Downtown projects which may affect the Downtown Connection was 
completed as part of this Preliminary Planning Study. (Appendix B.) Coordination with existing projects 
and those planned to come on-line will be critical for proper implementation of the Downtown Connection. 
Significant existing and planned projects with which this project should be coordinated include (in no 
order of importance): 

Alameda District Plan 
Downtown Strategic Plan 
Electric Trolley Bus (Broadway/First/ Alameda) 
Metro Red Line Eastern Extension 
Bunker Hill Transit Tunnel (existing) 
Long~term street improvements to Alameda Street 
Mangrove Estates (private development) 
First Street North (public/private development) 
First Street South (private development) 
Central Plants Project (private development) 
Other private development projects at various stages of completion 

Specifically, any potential use of the Bunker Hill Transit Tunnel should be reviewed as it relates to the 
subsequent demand for the Downtown Connection system. For example, ii the tunnel were to initiate 
service, would this duplicate any service provided by the Bunker Hill alternatives or vice versa? 

C. Existing Budget Considerations 

The current review of MT A's 30-Year Integrated Transportation Plan has a significant effect upon the 
future of the Downtown Connection. While at the commencement of this Preliminary Planning Study, 
$800 million was allocated for the construction of the Downtown Connection as part of the 30-Year 
Integrated Transportation Plan, its current status is uncertain. Pending resolution of budget priorities by 
the MT A Board, the status of the planning effort for the Downtown Connection is, at a minimum, the 
body of information presented by this study and then a subsequent Route Refinement/Environmental 
Impact Report. It is within this next phase that analysis of the significant issues and questions presented 
here will be resumed and refined for a comprehensive assessment of the five Downtown Connection 
alternatives. 
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REVIEW OF OTHER REPORTS FOR THE BLUE LINE 
DOWNTOWN CONNECTION STUDY 

A number of repons and studies were reviewed to gain an understanding of existing studies as they relate to the Blue 
Line Connector study. A summary of information from the following repons is included in this repon: 

• CRA Fact Book-Los Angeles Downtown Strategic Plan 

• Transportation Improvement Plan for Union Station 

• LACTC Proposed 30-Year Integrated Transportation Plan 

• Central City West Specific Plan 

• Exposition Park Branch Line Rail Transit Corridor Route 

• Pasadena-Los Angeles Light Rail Transit Project FEIR 

• Final Report Part A-Electric Bus Study for RTD and the LACTC 

• Bunker WU Transit TuMel Study Phase D 

• The Long Beach-Los Angeles Rail Transit Project FEIR 

• Los Angeles Rail Rapid Transit Project-Metro Red Line FEIR 

CRA FACT BOOK-LOS ANGELES DOWNTOWN STRATEGIC PLAN (October 1990) 

Key Facts: 

• lo the Los Angeles region the generation of auto trips is racing ahead of the rising population and 
Downtown is positioned at the bub of the regional freeway system. Vehicles are trying to get 
through Downtown providing more and more competition to those trying to get to and from 
Downtown. 

• An increasing number of vehicles. between 50% and 70%, do not have Downtown destinations. 

• 

They are only coming here because it is the quickest way to get to somewhere else. However. 
many vehicle trips do end in Downtown. In 1987, between the hours of 6:00 a.m. and 10:00 p.m .• 
and estimated 831,600 vehicle trips entered or left Downtown daily. This was a 23% increase over 
1980 traffic levels. 

For Downtown as a whole, 38% of Downtown's office workers ridesbare or use transit; in the most 
congested pan of Downtown only 34% use transit or ridesbare. An estimated 59.8% of office 
workers continue to drive alone to work . 

Better accommodating regional traffic through Downtown is the objective of proposals for a high­
capacity facility along Alameda A venue and for a second deck (a "tbru-way") over the Harbor 
Freeway. 



Facts Related to the Blue Line Connector: 

• 

• 

• 

The Red Line and the Long Beach Blue Line provide relatively quick travel between the poinLc; 
they serve Downtown and have ample capacity. The primary purpose of these rail transit facilities 
is to distribute regional access, not for internal circulation. 

The "Metro Center" station, where the Red Line and Blue Line cross, is projected to be the second 
busiest station (after the Red Line 5th and Hill station), although it will have only 65% of the 
patronage of 5th and Hill; a higher proportion of patrons will access the station by bus than any 
other Downtown station. 

It is believed that improving Downtown· s internal circulation is to be done on its surface streets . 
However, it appears that a majority of Downtown's trip makers have not, for a number of reasons, 
made use of any form of street transit Downtown. 

Unlike the Orange Line, which will Provide through-service from east to west, travellers crossing 
north and south across Downtown may have to contend with a "Blue Line" gap. 

TRANSPORTATION IMPROVEMENT PLAN FOR UNION STATION (November 1992) 

Key Facts: 

• This study analyzes plans for new transit facilities in Union Station and assesses the adequacy of 
these facilities to meet anticipated demand. Two time frames were analyzed: 1998 and 2010. The 
analysis primarily focused on pedestrian demand and adequacy of proposed pedestrian facilities. 
In general, capacity analysis confirms that the modified Transit Master Plan for Union Station is 
adequately designed for transit use and pedestrian transfer activity. 

• It states that Union Station should not be thought of as the control bub of all future transit services 
in the area Some of the transfer opportunities, and even some transit routes. may be more 
appropriately located away from the station. If too many transfers occur at Union Station, the 
facility may not be able to handle all of the demand. The solution to this problem is to better 
understand all of the transfer movements that will be desired and to determine whether some 
transfer opportunities may be more appropriately located elsewhere. 

Facts Related to the Blue Line Connector. 

• The Blue Line capacity will be 435 persons per train (3-car trains ) in 1998 and 363 persons per 
train (average of 2.5 car trains) in 2010. In 2010, trains running through downtown and continuing 
to Long Beach can only be two cars long because of design limitations on tbe Long Beach line. 
Capacities of two-car trains is 290 ( 152 sets plus 138 standees) and tbe capacity of three-car trains 
is 435 (228 seats plus 207 standees). 

In 1998, the Blue Line will terminate at Union Station. The peak hour load is projected to be 
about 4,000. In the AM peak hour in 2010, it is estimated that 3,960 riders who arrive at Union 
Station on all modes will board Blue Line trains. 3,564 of these will be toward downtown. The 
Blue Line trains from Burbank/Glendale and Pasadena will already be carrying 4,000 through trips 
to downtown. The resulting total ridership of 7,564 peak hour trips will exceed capacity of the 
Blue Line downtown connector if only two-car trains are used and tbe planned 2010 headway of 
2. 7 minutes is provided Two-car trains are tbe largest trains that can proceed along tbe Long 
Beach Line due to design limitations. If the trains leaving Union Station can average 2.3 to 2.5 
cars per train, tben the peak hour demand will be 93 percent to I 00 percent of full capacity. This 
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will still be an unacceptable condition as patrons will be forced to wait on platforms unable to 
board fully loaded trains for a substantial ponion of the peak hour. The trains will need to average 
2.7 to 3 cars per train before an acceptable condition will exist during the normal peak hour. This 
assumes that 2.7 minute headway can be achieved. CWTently, the Blue Line control system is 
designed to handle a minimum 3 minute headway. The reduced headway will require a design 
change. 

• In the 2010 surge condition, operation of the Blue Line Downtown Connector faces a serious 
challenge. The five-minute surge adds 476 more people to the Blue Line Downtown Connector 
than in normal peak conditions. The size of the Blue Line trains becomes criticaJ in this situation. 
If the trains average 2.5 cars per train or less, then it will take 48 minutes (18 trains) or longer to 
dissipate the queue that will be on the Blue Line platform. At 2.7 cars per train, the time to 
dissipate the queue drops to 23 minutes (9 trains). At 3 cars per train, the time drops to 13 
minutes (5 trains). Again, this assumes that 2.7 minute headways are achieved. 

• One of the conclusions of the srudy was the Blue Line Downtown Connector may not be able to 
handle the demand during the surge break (peak few minutes of peak hour) conditions, and may 
be overburdened during normal peak hours as well. 

LACTC PROPOSED 30-YEAR INTEGRATED TRANSPORTATION PLAN (April 1992) 

Key Facts: 

• This plan is a strategic planning tool which provides tbe framework necessary to develop and 
evaluate the most cost-effective means of improving mobility in Lo~ Angeles County over the next 
30 years. It includes a variety of transportation modes and solutions such as highway, bus, rail, 
and demand management strategies. 

• There are three versions of the 30-Year Plan, each defmed by the assumed level of resources 
available to the LACTC for implementing transportation improvements: The Fundable Plan, The 
Expanded Plan, and The Unconstrained Plan. 

• . The Fundable Plan is based on revenue and expenditures derived using best available information 
about future transportation revenues and costs in Los Angeles County. The Fundable Plan was 
developed using revenue estimated from existing, voter-approved funding sources, and does not 
assume that any new taxes or tax inaeases will be imposed over the next 30 years. 

• The Expanded Plan assumes that reasonable revenue increases will occur in the second and third 
decades of tbe 30-Year Plan including a new Federal Gas Tax and another issue of State Rail 
Bonds. These assumptions permit program expansions and new projects to be added in the second 
and third decades of the 30-Year Plan. 

• The Unconszrained Plan represents the universe of transportation improvements which have been 
identified for Los Angeles County. It provides a useful perspective of the magnitude of what 
needs to be done. 

Facts Related to the Blue Line Connector: 

• Toe Blue Line Connector is the Fundable Plan and is scheduled to be implemented between fiscal 
years J 999 through 2005. It is described as the connection between 7th/Flower and Union Station. 
According to the report, it has regional significance and is essential to prevent severe bottlenecking 
in downtown Los Angeles as more rail lines are opened. 



c1n· OF LOS ANGELES CENTRAL cm· WEST SPEC[FIC PLAN FINAL EIR (May 1990) 

Kev Facts: 

• The Central City West (CCW) Specific Plan provides a furure land U5e forecast of about 25 million 
square feet and 12,000 dwelling units total in the year 2010, or 35 million square feet and 14,5(XJ 
dwelling units at build-out. The study area is approximately 464 acres and bounded generally hy 
the Hollywood Freeway (U.S.-101) on the north, the Harbor Freeway (SR-I 10) on the east, 
Olympic Boulevard in the south, and on the west by Glendale Boulevard/Lucas Avenue. 

• The Specific Plan includes an integrated package of development of freeway and street 
improvements, transit and TDM facilities and programs, and revised parlcing requirements. The 
plan provides linkages to existing and proposed transit facilities serving central Los Angeles, as 
well as the opportunity to significantly improve bus transit access to both CBD and Central City 
West. 

• A new Metro Rail Station is proposed at Bixel and Seventh, to provide a direct connection for 
CCW to the Red Line subway system. An automated or pedestrian linkage is proposed across the 
Harbor Freeway which would provide convenient access to the planned Blue Line Station at 
4tb/Flower (assumes our proposed subway alignments). A number of other improvements are 
proposed including shuttle service to the 7th/Flower station (Blue Line and Red Line service), 
extension of Harbor Freeway Transitway, and HOV/Busways. 

• The proposed development and improvements would be implemented in four phases. 

EXPOSITION PARK BRANCH LINE RAD.. TRANSIT CORRIDOR ROUTE tApril 1992) 

Key Facts: 

• The Exposition Park Branch Line would operate as a branch of the Metro Line. The proposed 
alignment would extend south along Flower Street from Washington Boulevard and continue to 
the Exposition Boulevard median right-of-way to the proposed terminus at Vermont Avenue. 

• The light rail technology to be used for this project would be identical to the vehicles currently 
being used on the Metro Blue line. The maximum capacity of each car is 237 passengers (76 
seated and 161 standing). The estimated overall time to travel the route from 7th/Flower to 
Vermont/Exposition would be about 11 minutes. 

• The proposed 30-year Plan prepared by LACTC, estimates a daily ridership of 15,000 upon project 
completion. Tbe headway is anticipated to be 6 minutes during peak hours. 

• The proposed line would provide transfer opponunities to the Harbor Freeway Transitway 
(currently under construction) near 23rd Street Station. 
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PASADENA-LOS ANGELES LIGHT RAIL TRANSIT PROJECT FEIR (February 1990) 

Key Facts: 

• 

. 

• 

The proposed Pasadena-Los Angeles Rail Transit Project involves the extension of the Long Beach­
Los Angeles Light Rail <LRT) facility from downtown Los Angeles through Pasadena 

The proposed project considers two main alignments alternatives: the Highland Park alignment 
through Highland Park, South Pasadena, and Pasadena; and the North Main Street alignmenl 
through Lincoln Heights and El Sereno. 

The proposed LRT project offers operational and resulting environmental advantages to the 
expansion of existing bus service. While bus service expansion would be difficult given the 
constraints of a heavily congested corridor, the LRT operating on its own right-of-way will allow 
for the movement of more people with a higher frequency especially during the peak hours. Each 
electrically powered, two or three car LRT train will remove six to nine diesel-powered buses from 
the congested roadway system resulting in improved regional mobility and air quality. Also, the 
project will have a beneficial impact on a regional scale through an overall reduction in vehicle 
miles traveled. 

Faets Related to the Blue Line Connector Srudy: 

• In downtown Los Angeles, one of a number of downtown alignment options will connect the 
Highland Park or North Main Street alternative alignments with the Long Beach LRT or provide 
a Metro Rail connection with a station at Union Station. 

• The three route "downtown options" considered to connect the Long Beach Light Rail to the 
Highland Parle alignment are: Chinatown, Second Street. or Second Street-Union Station. 
Alternatively, this alignment can begin at Union Station using the Union Station "No Subway" 
option or a phased construction of the Second Street-Union Station option. 

• The two route "downtown options" considered to connect the Long Beach Light Rail to the North 
Main Street Alternative are: Chinatown and Second Street 

FINAL REPORT PART A-ELECTRIC BUS STUDY FOR RTD AND THE LACTC (December 1991) 

Key Facts: 

• The development of this report focused on gathering, organizing, and interpreting information from 
many sources to evaluate the conversion of motor bus routes in RID's system to trolley operation. 

• RID is aggressively moving toward implementation of alternatively fueled motor coaches but at 
a substantial increase in cost compared to today's diesel operations. Durability and reliability of 
alternatively fueled coaches is improving, but still falls short of a conventional diesel fleet. 

• A mixed fleet of both electric trolleys and alternatively fueled motor coaches can be part of an 
integrated solution to Southern California's public transit needs. Capital costs associated with 
establishing the overhead wire system suggest that trolley buses will be most cost effective on 
heavily travelled routes where utilization of the overhead wire system is high. 



The proposed melhod of control is to install overhead trolley wires for power transmission Ill 
transit buses operating along major fixed routes. Services that run continuously ahmg ma_1l1r 
arterials ac imervals of 15 minuces or less would be candidates for conversion from diesel operation 
directly co electric operation. 

Tbe emission reduction impacc from this control measure would be equivalent to reducing the 
emission levels from 30 percenc of the bus transit fleec (30 percenc of abouc 3,000 buses) co near 
zero levels. Trolley Buses are a reasonable and proven technology for reducing emission below 
emerging clean fuel cecbnologies. 

Facts Related to the Blue Line Conneccor: 

• 

• 

An eleven route system bas been identified for a Phase I trolley bus program. The routes selected 
are among the most heavily used in RID's system and cover a wide geographic region. The 
majority (IO of the 11) routes chosen for Pbase I either have partial or major coverage in the Los 
Angeles downtown area. 

Bus routes covering major areas of downtown included in Phase I are: Line 16 W. 3rd St., Line 
18 W. 6th Street-Whittier Blvd., Line 30 W. Pico-Floral Dr., Line 33 Venice Blvd., Line 40 
Hawthorne-Union Station, and Line 45 Broadway. 

Bus routes covering partial areas of downcown included in Phase I are: Line 76 Valley Blvd., Line 
424 Ventura Blvd., and Line 420/560 Van Nuys Blvd. 

BUNKER Hll.L TRANSIT TUNNEL STUDY PHASE D (June 1990) 

Key Facts: 

• 

The City of Los Angeles is reviewing opponunities for fully utilizing the Bunker Hill Transit 
Tunnel. The BHTT consists of easements and actual nmnel segments that bisects office, retail, 
residential and entertainment-related space in downtown Los Angeles. The BHIT is potentially 
a highly valuable element of transportation infrastructure serving the Central Business District area. 

In this srudy, six alternatives or scenarios were chosen for use of the Bunker Hill Transit Tunnel, 
in terms of physical feasibility, patronage, connectivity co existing and planned transportation 
facilities, and consistency with City goals and policies. 

The six alternatives for the BHTT are: Alternative #I-Use of the runnel as pedestrian concourse 
for circulation within Bunker Hill, Alternative #2-Use of the tunnel as an exclusive busway for part 
of a new DASH route serving Bunker Hill, Alternative #3-Provide a shuttle service within the 
Bunker Hill tunnel with an automated Guideway Transit system, Alternative #4-Extend Alt.#3 to 
provide Automated Guideway Transit connection to Central City Wesc and Little Tokyo, 
Alternative #5-Extend Alternative #4 into a loop system providing Automated Guideway Transic 
connection co the whole of the central core of downtown, and Alternative #6-FUJ"lher extend AIL#5 
in phases co provide comprehensive Aucomated Guideway Transic coverage co the whole downcown 
area. 

System alternatives recommended for second-level evaluation screening include: more detailed 
study of alternatives to the Greater Downtown Circulation/Distribution Syscem ( Alt #6). more 
detailed study of the Central Core Circulation/Distribution System (AIL #5). more detailed study 
of the Pedestrian Concourse System ( AIL #I) and potential non-transportation uses of the BHTI. 
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Fact~ Related to the Blue Line Connector: 

Alternative #5-CenrraJ Core Circulation/Distribution System-would have an advantage of providing 
a connection to Red Line at 4th/Hill St. and also the Blue Line at 7th and Flower. 

Alternative #6-Greater Downtown Circulation/Distribution System-would have an advantage of 
providing a connection with the Red Line at 7th and Flower, 4th and Hill and Union Station and 
to the Blue Line at 7th and Flower, Pico and Flower and Washington and Grand. 

THE LONG BEACH-LOS ANGELES RAIL TRANSIT PROJECT FEIR (May 1984) 

Kev Facts: 

• The Long Beach-Los Angeles Rail Transit Project is the first light rail corridor to be undenaken 
as pan of a transit improvement program by the Los Angeles Coumy Transportation Commission 
(LACTC). 

• Toe rail transit project is being proposed as conventional light rail system in the existing Southern 
Pacific rail rights-of-way (Wilmington and East Long Beach Branches) extending from downtown 
Los Angeles to downtown Long Beach to serve between 54,000 and 76,000 passengers per day. 

• 

• 

• 

For purposes of evaluating alternative routes, this corridor bas been divided into 3 segments: 
downtown Los Angeles, mid-corridor, and Long Beach segments. Toe proposed line would pass 
through the cities of Compton and Carson, and the unincorporated county areas of Florence­
Firestone, Willowbrook, and Dominguez Hills. 

A total of 13 alternatives were chosen to be evaluated for the Long Beach Light RaiL they include: 
Downtown Los Angeles Segment-Alternative LA-I (Broadway/Spring Couplet), Alternative LA-2 
<Flower St Subway), and Alternative LA-3 (Olympic/9th Aerial). Mid-Corridor-Alternative MC-I 
(Compton At-Grade), Alternative MC-2 (Compton Grade Separation), and Alternative MC-3 (SPTC 
Railroad Relocation). Long Beach-Alternative LB-I (Atlantic Avenue Two-Way), Alternative LB-2 
(Atlantic/Long Beach Couplet), Alternative LB-3 (Los Angeles River Route), and LB-4 (Atlantic 
with Pacific avenue Loop). 

Three additional proposed routes include LB-3 (Broadway Aerial-Modified River Route), LB-5 
(Long Beach Boulevard, Two Way), and LB-6 (Willow Street Terminus). 

Facts Related to the Blue Line Connector: 

Downtown Los Angeles-Alternative LA-2 <Flower Street Subway): A possible future extension 
of this alignment to Union Station bas been assessed. Such an extension is not pan of this project, 
and Union Station may not be the ultimate terminus. However. the extension studied would 
continue in a subway north on Flower Street to 1st and then tum easterly on 1st to Main Street. 
There the tracks would tlDll north, then east along and under the Hollywood Freeway and finally 
north to Union Station. 

Downtown Los Angeles-Alternative LA-3 (Olympic/9th Aerial): A possible future extension of 
this alignment could proceed as follows: At 3rd Street, the line would tlDll east and go 
underground through the Bunker Hill area. It would then portal on 1st Street to an aerial line east 
of Hill Street The line would continue on 1st Street to Los Angelef> where it would tum north and 
proceed to the Hollywood Fwy. After swinging northeast along and over the Hollywood Fwy, it 
would terminate at Union Station. 



LOS ANGELES RAD.., RAPID TRANSIT PROJECT-METRO RED LINE FEffi (NO\·ember 1987) 

Kev Facts: 

• The Metro Rail Project is an 18.6 mile rail rapid transit line designed and located to serve the core 
of the Southern California Region. 

• 

• 

• 

• 

• 

• 

• 

• 

To foster the goals of improving mobility and achieving efficient land use and urban form in the 
Regional Core, the SCRID designed a rail rapid transit system. The system extends from the 
high-rises of the Los Angeles Central Business District (CBD) west along the intensely developed 
Wilshire Corridor, and through Hollywood and the Cabuenga Pass to the San Fernando Valley. 

Several alternatives have been formulated to offer some improvement to travel conditions in the 
Regional Core. These Alternatives include a Locally Preferred Alternative, a Locally Preferred 
Alternative with an Aerial Option, a Minimum Operable Segment, and a No Project Alternative. 
The Locally Preferred Alternative (LPA) was chosen as the most feasible alternative for 
construction. 

As a result of the Congressional mandate the Original Locally Preferred Alternative (LPA) adopted 
in 1983 and evaluated in the FEIS no longer could be constructed. The Congressionally Ordered 
Re-Engineering (CORE) Study was formally initiated in January 1986 to review, identify, and 
adopt, modification/re-alignment of the LPA to meet Congressional requirements. 

To promote discussion of modification/re-alignment of the Original LPA with the community, the 
SCR1D developed an initial set of six candidate alignments. Each of the six initial alignments was 
designed to provide rail transit service to the Regional Core and was configured to avoid the 
methane risk areas by either routing the system around the risk area or by using an aerial (above­
ground) profile through the risk area. The six alignments are: Fairfax Aerial, La Brea Aerial, 
Vermont-Pico, Western-Pico, Vermont-Olympic and Western-Olympic. 

Based on comments received at the first series of public meetings, the six initial alignments were 
revised and expanded to include twelve alignments, they include: A-1, A-2, A-3, Alignment B, 
C-1, C-2, C-3, Alignment D, Alignment E, Alignment F, Alignment G, and Alignment H. 

The Los Angeles City Council and the SCR1D Board of Directors adopted a set of four candidates 
alignments for a second level, more detailed analysis. The four alignments were considered the 
most feasible and effective for providing rail transit service to the areas that would have been 
served by the Original LPA. The Alignments include: A-3, C-1, Alignment Hand Alignment J. 

In November 1986, the SCR1D broadened its conmumity. outreach program by establishing the 
120-member CORE Forum. a group of community leaders with direct interest in the Metro Rail 
system. This group was convened to provide additional advice to the SCRID on modification 
options. 

Additional "mix-and-match" alignments were added. These alignments typically consisted of 
combinations of segments of the four alignments. Also, recommendations for the Hollywood 
candidate stations were made. Ten additional "mix-and-match" lines that were evaluated include: 
(Modified)-C-1, J, MMI, MM2. MM3, MM4, MM5, MM6, and MM7. 

The Alignments were narrowed down to four possible candidates. The Congressionally Ordered 
Re-Engineering Study Candidate Alignment 4 was chosen as the New Locally Preferred Alternative 
(LPA) for the Metro Rail Project. 
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BLUE LINE CONNECTION PRELIMINARY PLANNING STUDY 

Continuity at Union Station 

THE BASIC ISSUE: 

The now-completed FINAL ENVIRONl\1ENTAL IMPACT REPORT for the Pasadena Blue Line identifies 
the southern terminal at Union Station. The two-track line would approach Union Station from the north 
on viaduct structure, and eventually terminate with an at-grade station utilizing the existing Platform 1. 
The geometrics so presented are in accordance with the "Highland Park Alternative-Union Station 'No 
Tunnel' Option". 

It is imperative, however, that this selected alternative provides the opportunity for a continuity between 
it and the existing Long Beach-Los Angeles Blue Line, utilizing a "Downtown Connection" presently 
under study. The document to follow will briefly summarize the issues and basic technical considerations 
associated with accomplishing this necessary continuity. 

GEOMETRIC ISSUES: 

South of Union Station the Santa Ana Freeway (Route 101) is locally in a depressed section. As the 
freeway approaches from the east, it transitions from an aerial structure to an undercrossing at Alameda 
Street. Further west, the freeway again increases in elevation. A convenient low point is created in che 
area opposite from Tracks 1 and 2 of Platform I. 

The track and platform area of Union Station is on an embankment significantly higher than the freeway 
and its adjacent ramps and service roads, all immediately to the south. lbis configuration readily lends 
itself to a continuity of che Blue Line utilizing an aerial structure over the Santa Ana Freeway. 

It must be assumed chat no vertical adjustments are possible to the freeway. The profile of che extended 
Blue Line would be governed by a 16' -6" clearance over freeway lanes and ramps. A slightly lesser 
clearance could be accepted over service roads. Further study and a need for additional field data is 
needed to ascertain if a track profile adjustment would be required within the track and platfonn area of 
the station. If such an adjustment is required, the available space for the light rail platform would be 
reduced. At present, it is envisioned that the length of the light rail platform would be a minimum of 600 
feet, adequate for the anticipated number of articulated LRT units concurrently using the platform. 

If an above-grade transit/HOV structure is introduced within the freeway corridor, it will be governed by 
che profile of the Blue Line and its required clearance. The transitway would then occupy the uppermost 
level. 

A Blue Line connection approaching from the south in a tuMel section would not be compatible with the 
proposed Pasadena Blue Line geometrics. 

STRUCTURAL ISSUES: 

When considering an aerial crossing of the Blue Line from Union Station to the south side of the freeway, 
it is desirable to avoid long spans (in excess of 100 feet) in order to facilitate conventional construction, 



minimize structural depth, more readily achieve clearance requiremenL, and increa,;;e economy. The 
placement of columns hecomes critical. Visual inspection would indicate that one column could he placed 
in the unpaved median area between Aliso Street and the extreme right lane of the westhound Santa Ana 
Freeway. Another column could be placed between the extreme right lane of the eastbound Santa Ana 
Freeway and the ramp from Commercial Street. (Space for columns diminishes as Blue Line trackage 
would cross further east, as would be the case when utilizing Tracks 3 and 4.) 

Precast prestressed concrete or shop-fabricated structural steel girders could both be used for the 
overcrossing LRT structures, utilizing spans made possible by the previously mentioned column locations. 
Conventional construction would be utilized, similar to numerous existing light rail systems. Using precast 
concrete or prefabricated steel sections would have the added benefit of minimizing falsework, thereby 
reducing construction time and the period of disruption to existing traffic. 

As part of the structural design process, complete geotechnical data would have to be provided. In soft­
soil conditions, column footings would likely require lengthy piles to meet California seismic design 
criteria. Some temporary disruption to traffic during construction must be anticipated. Larger spread 
footings, possibly reducing pile requirements, would be even more disruptive to existing traffic. 

The exact location of Red Line tunnels south of the freeway may affect the horizontal location of the Blue 
Line Connection. The effect of columns located directly above a tunnel depends on the depth of soil 
above a tunnel, and footing details. It is essential to avoid inducing concentrated load to the tunnel lining. 
If necessary, the Blue Line structure would have to be supported by members which straddle the tunnel 
on each side of it. 

Fire codes relevant to viaduct construction are not expected to become a significant issue. 

FREEWAY/HIGHWAY ISSUES: 

Both permanent and temporary conditions imposed on impacted roadways would have to recognize design 
and safety standards of CalTrans and all other involved agencies. Barriers would have to be introduced 
at column locations. Additional highway lighting may have to be provided under LRT structures. 
Adjustments may be required to the location of overhead freeway signs, with the possible desirability to 
utilize the LRT structures as overhead sign supports. 

Maintenance of existing traffic during construction becomes a major issue. It must be assumed the 
existing number of lanes are to be maintained at all times. Temporary compromises to lane or shoulder 
widths could become necessary. Reducing existing two-lane ramps to single-lane ramps, thereby 
eliminating HOV bypass lanes, may also have to be accepted for temporary periods. 

UNION STATION ISSUES: 

In the event the profile of the Blue Line Connection results in an adjustment to track elevations within 
the Union Station platform area, internal vehicle circulation would be affected. This would have to he 
resolved or, as a worst case, could result in the requirement for the Pasadena Blue Line from the north 
to remain on structure. The Union Station LRT stop would then be aerial. 
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In any event, careful coordination would he required hetween light rail development and projects presently 
underway for Union Station. This includes the present development of a new at-grade rail station 
involving hoth Amtrak and commuter rail services, as well as the planned construction of a new terminal 
huilding at the end of Amtrak trackage. 

OTHER TRANSIT ISSUES: 

Existing and proposed bus circulation in the Union Station area would also have to be coordinated with 
light rail design and anticipated construction processes. 

UTILITY ISSUES: 

At this time, serious utility conflicts are not anticipated. The Santa Ana Freeway right-of-way should be 
relatively free of public utilities. The freeway does have an existing closed storm drainage system, 
including longitudinal lines paralleling concrete barriers along which drainage inlets are located. These 
lines may be impacted in the event structural columns are placed within the freeway median, as would 
be the case if an aerial transitway would be introduced. 

CONTINUING STUDIES: 

Subsequent to the crossing of the Santa Ana Freeway, the Blue Line alignment enters into the Los Angeles 
Central Business District. Numerous alignment options are available and must be thoroughly investigated 
with regards to station locations, LRT operations, cost, transit interconnectivity and community impact. 

Immediately south of the Santa Ana Freeway, the alignment would generally coincide with Hewitt Street 
or be immediately adjacent to Hewitt Street. The taking of additional right-of-way along Hewitt Street 
may be feasible, specifically between Commercial Street and Ducommun Street However, Hewitt Street 
ends at Ducommun Street, and any extension of the alignment beyond would confront utility facilities 
along the south side of Ducommun Street Alignment adjustments are most likely available to avoid 
specific, localized facilities within the large block between Ducommun and Temple Streets, but right-of­
way acquisition and/or easements would be required in any event 

To extend the LRT alignment into this large block, also bounded by Alameda and Garey Streets would 
most likely require an extension of the viaduct structure in order to maintain through traffic on Ducommun 
and Commercial Streets. At this time, a full inventory of properties within this large block has not been 
undertaken. Such efforts have been assumed to be part of the concurrent Blue Line Connector Study. 

Available alternatives could involve the use of either Commercial or Ducommun Streets for LRT by 
turning the alignment towards the west immediately after the freeway crossing. Numerous issues would 
have to be investigated, including the limited use of the Alameda Street corridor, or how to best cross 
Alameda Street, how long to maintain LRT on structure, when to transition to either an at-grade or tunnel 
section, whether spatial limitations may indicate the localized use of paralleling streets for separate 
northbound and southbound trackage, and many other considerations . 



I 
CONCLUSIONS: I 
Not fully addressed at this time are issues directly related to light rail operations. It is not fully known I 
at this time whether the Blue Line crossing of the Santa Ana Freeway will involve two or four tracks. 
Additional studies will be needed in the event Union Station becomes a terminal point of light rail 
operations. End-of-line turn-around operations, as well as the probable need for storage tracks. would 
have to be fully investigated. Considerations identified could affect the overall timing of rail development I 
in the Los Angeles area, and also affect the priority of a downtown Blue Line Connection. In summary, 
a southerly extension of the Blue Line on an aerial structure appears feasible using conventional 

1 construction techniques. 
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BLUE LINE CONNECTION STUDY 
ANALYSIS OF PATRONAGE AND OPERA TJONS 

NO-BUILD ALTERNATIVE 

The No-Build Alternative does not include any connector between the north and south segments 
of the Blue Line. Trains from Pasadena and Burbank (and the 10/60 corridor) would terminate 
at Union Station. Trains from Long Beach and Santa Monica would terminate at Metro Center 
(7th/Aower). 

The operating plan for the No-Build Alternative would have four peak train services on the south, 
and three on the north (see also enclosed Table N-1 ): 

SOUTH: 
Long Beach to 7th/Flower 
Willow to 7th/Flower 
Santa Monica to 7th/Flower 
Crenshaw to 7th/Flower 

NORIB: 
Irwindale to Union Station 
Del Mar to Union Station 
Burbank to Union Station 

Each of these train services would operate on 8 minute headways, except the Burbank trains, 
which would run every 4 minutes, since no turnback is proposed on that line. There would be 
4-minute headways between the turnback location and downtown on each of the four system 
branches. 

The estimated annual operating cost would be about $142 million. This is lower than any of the 
build alternatives, since the system is smaller, with less service operated. The cost could be 
reduced by not operating all of the tumback services during off-peak periods, as discussed in the 
main report for Alternative A-C. 

The fleet size for the No-build Alternative would be 187 cars. This is 12 less than the lowest 
of the "build" alternatives, Alternative A-C, which would require 199 cars. Therefore the capital 
cost (for vehicles only) would be about $36 million less than Alternative A-C. 

MTA tested the ridership for this configuration, and the results are summarized in Table N-2. 
This table also includes Alternatives A-C, D, and E, for comparison. The No-build Alternative 
would have 265,000 Blue Line boardings, fewer than any of the build alternatives. The number 
of peak period linked trips for the No-build Alternative is also lower than in other alternatives. 

The total of the four line loads entering downtown is lower than for Alternative A-C (see table 
N-2). Surprisingly, however, this total volume is higher than for Alternatives D and E. The 



biggest difference is in the passenger volume entering downtown on the Exposition Line. which 
is considerably higher with the No-build alternative than in Alternatives D and E. This reinforces 
the earlier conclusion that patrons from the Exposition Line are not well served by either the San 
Pedro or Alameda Connector. The Flower Street alignment, even terminating at 7th Street. 
attracts more riders. 

With no downtown connection, many passengers use the Red Line for downtown distribution, 
as well as for through-downtown trips. The southwest-bound volume at HilV5th would be over 
13,000, compared to under 9,000 for Alternative A. The shifting of riders to the Red Line would 
require additional service on the Red Line, as with Alternatives D and E. The estimated Red 
Line operating cost would be about $3 million higher than with Alternative A-C. The capital 
cost for 38 additional Red Line vehicles would be about $115 million. 

Conclusions 

The No-build Alternative provides no direct Blue Line service through downtown. 
Through passengers would have to ride the Red Line between Union Station and Metro 
Center to travel between the Long Beach or Exposition corridors and the Pasadena or 
Burbank corridor. 

The No-build Alternative would have the lowest annual Blue Line operating cost: $142 
for Blue Line operations vs. $144 million for Alternative A. Extra Red Line costs would 
offset the cost advantage, for a net increase of about $2 million. In addition. extra 
downtown shuttle bus routes may be needed to distribute passengers from Union Station 
and Metro Center to areas served by the Blue Line connector. 

The No-build Alternative would require 12 fewer Blue Line cars, but 38 more Red Line 
cars, than Alternative A-C. The net estimated capital cost for vehicles would be about 
$70 million more than Alternative A-C. 
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-- -- --- -- - -- -- -- -- - -- ·-- - -
LAC MT A Blue Line Connector Study Blue Line Operating Plans Table N-1 

·--·-- -·------- ·-•--·-- ----------
Annual Op•. SIIIUatlca Pahnag,!_& loading__ 

Run Time Dist. HNd_~)'- Train Con■lat Vehlcle• Car-Ml. Tr-Hrs. Pk.Hr. loed Max. load Point t--·-·---- t---·-··--
Un! From To (min.} (mllea) P•k ea .. ~!, PNlc east fil P•lc Total (mllllon} (thous.} MlP Facto, Location 

-
No-Build Alternative -

A Long Beach 7th/Flower 57.0 21.3 8.0 10.0 10.0 2.0 2 2 32 3.92 99.5 1,650 1.45 LB/LA NB @ Wash. 

B Willow 7lh/Aower 40.5 18.4 8.0 2.0 2 2 24 0.84 18.4 1,500 1.32 LB/LA NB @ Wash. 

D Cren■hilw 7th/Flower 15.2 5.6 8.0 2.0 - - 10 0.26 7.7 f,600 1.40 Crenshilw > Aow• 

C Santa Monica 71h/Aower 34.0 15.4 8.0 ,o.o 10.0 2.0 2 2 gQ 2.84 61.5 2,050 1.80 S.Monlca > Flower 

Subtola/1 South Side: 2.0 5.0 5.0 86 103 7.86 187.0 6350 1.39 along Flower St. 

X l'wlndale Union Station 44.9 22.5 8.0 ,o.o ,o.o 2.0 2 2 26 4.16 77.6 2,050 1.80 .-wlndale > Chinatown 

y Del Mar Union Station 22.3 9.1 8 2.0 - - 14 0.42 10.7 1,700 1.49 SB @ Chinatown 

z 81.Mbank Union Station 25.8 13.8 4.0 10.0 10.0 2.0 2 2 30 3.13 57.8 3,650 1.60 81.Mbank>Chinatown 

Subtotll• North Side: 2.0 5.0 5.0 70 84 7.71 145.9 7,«JO 1,62 SB @ Chinatown 

TOTAL ALL LNES: 156 187 15.56 332.8 

NOTES: 
1. 2010 patronage e1tlrnatn by LACMTA 8/24/93: network Include■ Cren1haw & 10/60 Corridor llne1. 

2. Spare vehicles • 20')6 

Prepared by Manuel Pacton & As■ociltas 25-Jun-93 



LACMTA Blue line Connector Study 
Summary of Patronage and Operations 

--
NO-BUILD Al TERNATIVE A-C 

Al TERNATIVE Bunk•HIII 

PATRONAGE 
BLUEL/NE 

Daily Boardings 265,000 373,000 

Peak Line Load (AM) 
Long Beach 3,100 3,450 
Exposition 3,700 4,250 
Pasadena 3,750 4,200 
Burbank/Glendale 3,650 ~.ooo 

SUM @ CBD Cordon: 14,200 15,900 

SB from First Street NA 5,550 

REDLINE 
Daily Boardings 492,000 426,000 
Peak Line load (AM) 

WB to Pershing Square 13,050 8,800 

EB from Vermont 10,200 9,650 

AM Peak Period Linked Trips 321,100 322,800 

OPERATIONS 
BLUEL/NE 

Fleet Vehicles 187 199 

Annual Veh-Mi. (millions) 15.6 18.06 

Annual Tr.-Hrs. (000) 333 444 
Annual Oper. Cost (millions) $142 $144 
Cost/Boarding $1.75 $1.26 

REDLINE 
Fleet Vehicles 170 132 
Annual Veh-MI. 13.9 12.6 
Annual Tr.-Hrs. 139 139 

Annual Oper. Cost (millions) $119 $116 

Total Operating Cost, 
Red + Blue Lines (millions) $262 $260 

Table N-2 

ALTERNATIVE D Al TERNATIVE E 
San Pedro Alameda 

282,000 270,000 

2,800 3,250 
2,150 2,050 
4,000 3,950 
~.850 3,800 

12,800 13,050 

2,450 2,100 

530,000 533,000 

13,950 14,600 

11,000 11,000 

321,800 322,200 

204 202 

17.8 17.8 

459 452 
$144 $144 

$1.67 $1.73 

170 170 

13.9 13.9 

139 139 

$119 $119 

$264 $263 
- - - ------------ ------ ----·· ----------- --· --- ------···· --- --

Manuel Padron & Associ!ltes 

~~~~~-~~~~~-~------



II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
I 
II 
II 
II 
II 
II 

Blue Line CoMection Preliminary Planning Stud,· 

APPENDIX E 

Plan and Profile Drawings - Alternatives A - E 

Cordoba Corporation September 17, 1993 



• 
• 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



II 
,, 

11 

Blue Line Connection Preliminary Planning Stud,· 

PLAN AND PROFILE 

ALTERNATIVE A - BUNKER IDLL FIRST STREET 

Cordoba Corporation September 17, 1993 



I 
I 

' I 
I 

' 

• 
• 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-

·-· 
' 

85+00 

I -i 

·-

-----I 

·~===J 
.. ' --t 

DRAWN: 

E.Y.E=.. 

DESIGNeD: 
../.A.6. 

--; --+ 
LOS ANGELES COUNTY TRANSPORTATION COMMISSION 

DOWNTOWN BLUE LINE CONNECTION STUDY 

TRANSMETRICS, INC. 

tf ASSOGl.&TION WfDt 
CORDOat. CCRP0ffATION 
GRU81ASSOCl4'Tl:S 
1MNUE1. PADRON ASSOCIA'Tl:S 
MFteR M0HAD0ES ASS0c:l'-'Tl:S 
-C0RPORATION 

IOOt-00 

I· 

PLAN AND PROFILE 
DOWNTOWN CONNECTION 

SCHEMATIC DESIGN 
BUNKER HILL ALTERNATIVE A 

/05+00 

-

C0NTRACT NO. 

~-NO. 
1-fo 

SCALE ll».1E 
r=100· 4te9/'PJS 

SHEET...-



I 
I 
I 
I 
I 
I 
I 
I 

' ' I 
I 
I 
I 
I 
I 
I 
I 
I 

__,,. 

' ---~ ."-/ I,/ I 
··- ; ,.____ ""'~' "' /j../ ~ . i : : i ·:---- '. ; : '" ..J ., - .. ~ N ff 

\ ;I ;: \ ) ! J ---r==~ffi'====:..."\ . . ' : . : ,,- "·· . ,,,,,--,, "'//.;,'/ 
: . 'I : . ' . ' ; I . \ • -~ '. I i (/Jv/ON :. • / \ I )' . I i; ;, . ·' . -~-N; : ! : ' ' I ,•' • jST,4T/OM ::. • - .J.!.. I 
:!c.n:\\·, \- · ';: ,·, ; i /~-;, . 1 ,. ~ "'? I \ 
JI:-, !1. \ -.; \' '.~ I ___ 1 _~~-----11 ! ! : L ..... --·., ;., \\/ I f I 

-__J, 1 \l --r··~--\ :·. :C) ~ \._. ======,;;;' =-/'. ~.J =;_1,_~--- / I 

-- =!·: ,~--t .. \ \·· ,ll · ,1 - ~-~\-,,, --v---- ~ \\ 
~t\ \~LjL \ i l / 

--....:- ~~ \ \ > .....:~~~;;=;;:-=;;__j~i;-=;;;:::._;;~~~;~;-;-::~~1-(j_,.',,.,.L~R
00
~~'~ .... -:::,J;,u==r,,AtTi~z7::"0N~j\L,\ -~oe-.--~-s:J/ !Jj \ 

-S:,: ..., i \ 1· • ,,...,, .. ,..,,,,v ... ,v, BLUE 'LINE --.....:::, " .\ 

ST 

1

¥ _ : \\ \ > r;;;;;=::;:~~j\2===-----~-+:1/l-+--~====~1·;:::::-- /~- ~ I 
._. - - I • '. ~ i.J__ ~ \ 

I~/-~ 51) ,-, - - , ,~-·- - ·~ , 

,.- .2 ~ 
+ " 
() ::s ...... 
~ 

~ tn ~ 

~ ~ v--
! ;:s IV}"" I 
I 

~~ I Cl) 
t"\ 1~7' I 
~ .~H~ 

, , 

10 " 
• I 11 

0J ~, I~ ,a, 27S- "> I ' i ....___ I 

~1· ~~~ \ \\ '> "~ I \ I 1 ~ 
I~ 'E, ' ' 1 i I ! \ I ' ' I ><~ 

_,, 1· 1 . ~Ii 1 , , E · · 
Nqm, I \ f ' : ' ' ' : 
V.,';£!IC-A. Ge0Merfl.1cs / \ [ , , 

i.oo~~~~~ ff~ I 1/1 ~-. . __,,,_ ___ "-r-·-~t-,,...__ ____ • =~-"-_ -_-_,--_~----' -~ TO ,,. • b NC£S,ANTIOPA12 ~ \ 
STR/J mic~ DEPTH, ac. / 

1 
• PLAN 

~+e ~-~-L~E~:~,~.~=-,-0-0' 
10+00 IS +00 

DRAWN: 

CS.I). 

DESIGNED: 

J..A.S .. 

! 

! ~ . I: I • I , JI I ;J 
\ _] , I 

\---~ -~ f~- ___,.--­

\ rt!~~ 

---r 

0 
uac 

20+00 

~·-----' 

--~ 

LOS ANGELES COUNTY TRANSPORTATION COMMISSION 
DOWNTOWN BLUE LINE CONNECTION STUDY 

TRANSMETRICS, INC. 

IN MSOOATION WIJH· 
C0RD0BA CORPORATION 
GRUEN ASSOCIA'TU 
MANUEL PADRON ASSOCIA,U 
MEYER M0HADDESASSOCIA'TU 
SIIERCRUP 00RP0AATION 

PLAN AND PROFILE 
DOWNTOWN CONNECTION 

SCHEMATIC DESIGN 
BUNKER HILL ALTERNATIVE A 

DltAW9GNO. 
1-7 

SCIII.E l°"TE , ... /00' ~/!!J..3 

SHEET-



I 

' I 
I 
r1 
I 
I 
I 
I 
ll 
I 
I 
I 
ll 
I 
I 
I 
I 
I 

-!· 

E.V.E. 

llE8IGNED: 

J:A.S. 

o+oo 

LOS ANGELES COUNTY TRANSPORTATION COMMISSION 
DOWNTOWN BLUE LINE CONNECTION STUDY 

TRANSMETRICS, INC. 

lt,j 6POCMDQN MI!t 
C0A0C18A COflPCRATION 
GRUEN-la 
WN.B. PADRCNASSOCIAlES 
IE"tER 1110HADDOAll80CIAll8 
-Ca.oRATION 

4+00 

PLAN AND PROFILE 
DOWNTOWN CONNECTION 

SCHEMATIC DESIGN 
BUNKER HILL ALTERNATIVE B 

2-I 
~ IIMlE 
,. • /00' ,I /2:!J/~3 

_,..._ 



:1 
:1 
:1 
:1 
I 
I 
:1 
:1 
I 
I 
I 
I 
I 
I 
I 
I 
I 

' ' 

--'· 

DRAWN: 

N.B.T. 

DESIONED: 

J.A.S. 

SCALE: 1• = JOO' OtOO 

LOS ANGELES COUNTY TRANSPORTATION COMMISSION 
DOWNTOWN BLUE LINE CONNECTION STUDY 

TRANSMETRICS, INC. 

W !SS9£if!ll9N WTTM' 
CCIADOII'- CORPORATION 
GR\EN ASSOCIATES 
IIAl«Ja. PADRON ASSOCIATES 
MEYER ll0HA0DES ASSOCIATES 
INERCRUPCORPORATION 

4+00 

PLAN AND PROFILE 
DOWNTOWN CONNECTION 

SCHEMATIC DESIGN 
BUNKER HILL ALTERNATIVE A 

C0NTRACr NO. 

ORA-NO. 

I-I 
ICill..E l~'IE 
J•• JOO' 4/tg/!!'J:J 
IHEET.._ 



I 
I 
I 
I 
:1 
:1 
I 
I 

' I 
:1 
I 
I 
I 
I 

' ' ' fa 

DRAWN: 

E.V.E.. 

DESIGNED: 

.IA.5. 

20+00 25+-00 

LOS ANGELES COUNTY TRANSPORTATION COMMISSION 
DOWNTOWN BLUE LINE CONNECTION STUDY 

TRANSMETRICS, INC. 

m essr:sTJON WITH· 
CORDOBA CORPORATION 
GRUEN ASSOCIA'IES 
MIINUE1. PADRON ASSOCIA'IES 
MEYER MOHADDEsASSOCIA'IES 
SVERDRUP CORPORATION 

PLAN AND PROFILE 
DOWNTOWN CONNECTION 

SCHEMATIC DESIGN 
BLINKER Hill ALTERNATIVE A 

CONTRACT NO. 

DRA-NO. 

1-2 



I 
I 
:1 
I 
I 
I 
I 
I 

' I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

--.--

30+00 ~5+00 

DRAWN: 

E.V.E. 

40+00 SCALE : 1• .. JOO' 45+00 

LOS ANGELES COUNTY TRANSPORTATION COMMISSION 
DOWNTOWN BLUE LINE CONNECTION STUDY 

TRANSMETRICS, INC. 

IN essx:aeJ10N wrnt 
C0R008A COAPCRAllON 
GRUEN ASSOCIA'Tl:S 
MANUB. PACRON ASSOCIATES 
MEYeRMOHADDESASSOCIATES 
SVERDRUP COAPCRATION 

SO+OO 

PLAN AND PROFILE 
DOWNTOWN CONNECTION 

SCHEMATIC DESIGN 
BUNKER HILL ALTERNATIVE A 

C0NT'RACT NO. 

DRA-NO. 

/-3 
SCALE l°"TE I"=/()()' ~12~/~.3 
SHEET..-eR 



I 
' I 
I 
I 
I 

' ' ' ' ' I 
' ' ' I 
I 
I 
-I 

--.-

.;-
:-i 

·- ' 

,_I 
-

..;.-

. ;_ .:_ 
--- . - i- .... 

.:J.= '::~7.::~::::;__ ! 

...... 

-
-i 

·!-

.. 

,- j j 
+ 

. ._. 

DRAWN: 

c.s.o. 
DESIGNED: 

.LA.':>. 

·-

loroo 

-~ 
. -
·-1-

-~ 

·---
-'----' r j 

0 =:; ANGELES COUNTY ~ATION COMMISSION 
um: DOWNTOWN BLUE LINE CONNECTION STUDY 

TRANSMETRICS, INC. 

/ 

-

/ 

/ 
/ 

./ 

-

- ;.. 

PLAN AND PROFILE 
DOWNTOWN CONNECTION 

SCHEMATIC DESIGN 
BUNKER HILL ALTERNATIVE A 

-
-

CONTRACT NO. 

DRA-NO. 
/-4 

SCA&.£ ,~TE 
1·=100' ~1e,,1-,3 

SIEETtallBlR 



Blue Line Connection Preliminan· Planning Stud,· 

PLAN AND PROFILE 

ALTERNATIVE 8 - BUNKER Hll.L SECOND STREET 

Cordoba Corporation September 17, 1993 

--

·-

/_ ' 

-- ·~ . 

.OS ANGELES COUNTY TRANSPORTATION COMMISSION 
DOWNTOWN BLUE LINE CONNECTION STUDY 

,METRICS, INC. 

IN !SSX::lfflON m:tt1· 
CORD0B4 CORPORATION 
GRUEN ASSOCIATES 
MANUEL PADRON ASSOCIATES 
MEYER MOHADOES ASSOCIATES 
sveRDRUP CORPORATION 

_\ V 

PLAN AND PROFILE 
DOWNTOWN CONNECTION 

SCHEMATIC DESIGN 
BUNKER HILL ALTERNATIVE A 

CONTMCTNO. 

DRAWDIGNO. 

1-5 

_, _____ .,__ _______ ,L.._ ______________________ _ 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

10+00 l5+00 

CRA-. 

N.6.T. 

SCALE. : I" = 100' . 20+00 

LOS ANGELES COUNTY TRANSPORTATION COMMISSION 
DOWNTOWN BLUE LINE CONNECTION STUDY 

TRANSMETRICS, INC. 

25+00 

. PLAN AND PROFILE 
DOWNTOWN CONNECTION 

SCHEMATIC DESIGN 
BUNKER HILL ALTERNATIVE B· 

--NO. 
2-2 

8QU l°"'IE 1•::/0d 4/:z~/~ 
..,.!UalR 



I 
I 
I 
I. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

0UlaNED: 

J.A.~. 

LOS ANGELES COUNTY TRANSPORTATION COMMISSION 
DOWNTOWN BLUE LINE CONNECTION STUDY 

TRANSMETRICS, INC. 

• eameTDtMDt 
C0IID0M C011PORATION ---ff:S . ~,,_ MISCCIAlEI 
IE'l'Elt _IIIC»WXIESMeOCIAlD __,.._11CIN 

PLAN AND PROFILE 
DOWNTOWN CONNECTION 

SCHEMATIC DESIGN 
BUNKER HILL ALTERNATIVE B 

IIMMDNO. 
2-3 

CM2 l°"TE , • = 1cc' 1-/2'/93 
lt&fN...at 



I 
I 
I 
I 
I 

' I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

' I 
LOS ANGELES COUNTY TRANSPORTATION COMMISSION· 

DOWNTOWN BLUE LINE CONNECTION STUDY 

PLAN AND PROFILE 
·DOWNTOWN CONNECTION 

SCHEMATIC DESIGN 
BUNKER HILL ALTERNATIVE B 

CONIIW:TNO. 

lltAWIN!aNO. 
2-4 

ICM.E l°"'ff 
r=lf:JO' 4/21,/!:8 
.-..-





I 
I 

I 

Blue Line Connection Preliminan· Planning Stud,· 

PLAN AND PROFILE 

ALTERNATIVE C - BUNKER IDLL THIRD STREET 

Cordoba Corporation September 17, 1993 

I' 





I 
I 
I 

' I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

' ' .. 
" 

" 1 L ., ·, - , , \ \ .- • . " , ~I \ -:-.-v-1,-::::~====:;:::====='~i ;=::=-"='C::=:--:::=:=~:'.=:i:::;;.t~:·c ~:,._:{.-=-·-~~- - • i 1 :~ '-__ __:.___ ':-'.· • ~, ·, ', ~---\ \ i ! ~ - .. - ~\~ _ . _ , ~__:__ ~t- -~ 
'-..::..- , . :.-- ·.- ,·,, · ,..___ > ; .. s ~- i •s';:i --:,. W v ~-'-...,...;.-:--::,,_:::."'7":...-,----;-- \ r ..,, ~-----.· -

__,/ . ( :'"c.,.'------'---~ ':-:.. .·· 
1 

\ \~T. ;_ \\ ( ;/ ! FIG~EROA \, I\ ~T. . \ .. , 
0

~_: / ; ~ 
=::\ ~ r· _.,, . ·. . , ~ 

~
'-~\..:::.:1/_/ j-----~,---·ir--·-----: : . .,. . . .. ;\.:J__· i·-.. ,: :\ /. .. D.. ½ -~ ~-(;:= 

' \ ! ~. I ! • 1: . ,, - .. '· .•• ,'.'·?'C·'-1/'. i:,• iill;~; ~_b-?::f."~'-"-'-:._..::_->-;~~:J ~.J -f-~f 1 . \ ;.- , , c:::=_-- · i, }'- : i_ ' · ~ I ' r----.;.r -l 
• _.'( ~ • ' •• i., I ,J : ~ ~ ; I I \ • I I 

I i ·, _,. !ii. <. ~,': ~ . '.' , . ' I .. • ,;.___ -~; / I \' --- iL I 

i l ,.,\· : ii ~- ~I. ~ - :_~-~~'-' ~ \-!. -_: ,X.__ --u - : . I } i ,~· : \, N_7..__, 
L__ 1 . . LJ . '· I _/ l~; --==__!'-----1 . I -~ I ~- \ ; :..___;--~. \ 1 .., '. \•'-----' -, • , , • , ,., r, , • · I ~ :-' ~>., 'i~-;. ~. , ii ·\ ,-.----.,-_-_,I,/ i_1· , . I f?t~1; . l_r,L_;l_·f_,:~\~SSOA~-: ....;;;;:.__,__,.,~r. 1 _ ___.a...--/---~\-~~ Nj_L_(/) 

,\.'·, ·,• / ',; ·, \..,__ . . ~ I ...., ~_--1-.. 
---... ' \ .•. - ,,. 1' :_ ! ! ; /; : i ! l n, : ; ' I • _...,,,, I +.. 'i> -! 

_ _:\ _____ ___: 1 :"'._ _____ '::-,-..., '.-c),--------....,.;.·,-------1 '! ~· r J : ,,ii \ 15.,. I_ • • l::=i-' _L\ -'.s_ ~o_ ~ ·~ , -. -~ 
"---:-----'---------- , i'-'-' '-. :::::::::::::::::::::::::;:::::::::::::::;:::::::::::::::::::::::- +00 • ·- · ~ -- · , - · . .. i/ ,.,_ z - ..._ -',: ~ ------.:...· ,~. ,.--~ N - ;,..;:s- ':o.-222 .....-.; -, ' R= f(}(JIJ _ ~ ,1" .n- :::IJIIN' ..., \\. ~ / ~ 

-, ..... . _"o_ - /==-=~ -==-'== ~ u __ ___.~...,..----,-- · _ 'f- '~ +~ ST. \, - ., -'3' :_ FLOWER_,/ S'7il?EET - - ~ =-= -,. 
• \ · .. ::Z: . ':CJ :::: / \ o_,.-;;,;;;:;. ,,. • \ .; -. \ '. -~ - .,,, 

r' 
-. --· '~,-'1',;, 'ti·. j' , ' . . :/7, , " \ -,-: --/_,,,.,...__;. _ _,_ i : ·,i T .:...:-~ ' . ~ l! ~ :,~lL.j:! . -! \-~ - ~ ,.. • r - --~'C.:::==:::::µ 

" '"'1 \ :_: ./ ! : i i \ !, __ :. Cl) ": t"" i;5 /fl ::' ! ,;] i : : ; ...L..." l +~- •.· 1, \ ,1' ' : _y \: i : ' \; / ·. 1· : ! '.J ~ ::ic ,-, ' ' I ~ II ~ ---....... er-= 

f -.. , , · 1 
,;· 1 ·;_,,,;._~_': ,,,,r ··::,._j--~ '; ~ !1 :. ""~ ~ ,c·~ ;! :' I ;~ . : : ~ ~~-i. /-r:-

\. ; i__ t \ I . ../ . \! ; •, ,.; , ......::·=======.' '{ i'·:,i ~~" i I ~~ ·t; ~~,.~: K_/ .. " ~ /l ,! "7~ _L I -
J ..____ I -, ·-...... . , . ~ -~ ·,, i; ' i",. • r ! ~ ~ ~ . : .. r·,'ri h ~ -....... ~ , • ! ' L1' , ; '(/) ..... ~- "-, "···n ,; . , : : "~ .. ___ ;~.:::: .··. ~ '\i'.J\ \: ii .. ~ ~ )' ·. __,h , : 
- -, 1_ '"':: "'>.-· / . \ "°- i ui h / ,,___ i ----~- ·! ~fil~ . '. 11.i J!i· '- =,: ·~r~ o"-~\7~ ,~ i ·:; ~/ I :,/u;__, - : 

+ 1., ,' . 11· !: / '·,,..--/' · •. \ i I ~ : ; ~ ,, --;_·"·. ,-., __ • ;,_·.". ~Cl) i; ' .. ·•·i,• ~ ~t. \~ "· \I_:-· {. t ;:ll l ! r-,1·:·: :,- ~,-1._1-- . _.'-. THC:'\., ·' 
~ ',.' !_ : _!, ,,.,.. /'',. '. I : I - ;.· • ..., i :!::. IQ' O· ;• f\."-:.. ,__ •. I I' 'I .• - . ~ 

0 

~ ·/ ! \ r--t \Lj~-,,i ! : ,. ,'-....._ i '-~ ! ; '; . =-- 1
1 m ~!t~_ii it ~~~_;,l,:0J II /In " r \ ; : . \ < ' ! . • : • :1 s w~ \ f---"<!~ ... . .i "!.~l I ii l~i:L. Jil' ,_rrr;".' n' . ,,/-- q' ~n· I !+,·---. 

- - - ~-,,.:.; J LL - ~-'--1-, - "- . : ... . ~:::::;::========:'.'.=: ==-'-~~~~=----=-~=~-=----------==•=----.: == : ·: . ;_:- --~ ;_,,: .. . ---- .... ~:; I ·. ' \ ---.ii :.:.A il~ 
_//- =~... \ \, ..;___S...:,T.;...;_...., -:°--::- ... c:_ ;-\ HO?E ~+ _ .1 '\ ST. - \~ ... ~rr it I l~ry-"' 

-.· .... ~ -i 

fr,,----/-_..__..,.,~,__; _____ l_.;,__ ... -.. -.. -.. -_-_-__ ...;.. ____ -___ -_-_-:,Y/ .,- -~ . ' "' · 1 ·: 'j ., i_ r ! r: -- 1·- ,I . , irl-fi/lf_j ~~: II, -.n,.. 

•• --- • I . PLAN , , . , --- --n __ r,_J \ .-~--- .1111 ,,1~ -~ 1:;~ ---. 
SCALE: t• = /00' 

. i 

-! 

1 · t:Slj,~ 
DRANI: 

N.8.T. 

OrOO 4+00 

-

·! 

C0fffllACT NO. 

--NO. 

-1 -···-' 

!- ~- -

!~-

·, 

NOTE: It a_,,1o_ tJ,c#ipijiconccofpiasondpn,ji/odr,dop«lfortlcondoU odter~ l'Mtlmwinp wue 

~ to -.erfy OJ8inurin8 /etmbilily. By IIO - -.Id 11,ae doi8ff$ be~ ca.,_,._, to a zpet:ifi& DEIIIOIED: 

LOS ANGELES COUNTY TRANSPORTATION COMMISSION 
DOWNTOWN BLUE LINE CONNECTION STUDY 

PLAN AND PROFILE 
DOWNTOWN CONNECTION 

SCHEMATIC DESIGN 
BUNKER HILL AL TE_RNATIVE C 

3-1 
~ '"""''8CWRL In all-, ,-In& lilllriaionr arr po#ibk Md_,,, rr,JiM,d doiF lo be .... nakm/ora,ry 
m«IC~inlhefamrc-1dimrolr,ca_,,.tldaikd~of,-r;-mw:r. RffiMII al;,,-~ 
tmybe~ ...t-.ld be-~ to ilnprtwc tM twfflJll paf-.,,t-,,,abi1ily ofw:ali~ Fortlsiz 
ffllt9, IMt/oip, tlllOilabk ~ be llinlled mCOIIUplllal ClfflJ. abject to~ Cid raou/ordilamionp,,,pous. 

J.A.S. 
TRANSMETRICS, INC. 

" essnelJON MIN· 
C0RD011A C0RPORATION 
GRUEN ASSOCIATES 
IIIAMJEL PADRCN ASSOCIATES 
111EYER 11110HAD0ES ASSOCIAlEa 
-,PC0RPOltATION 

8CiU I Di\'11: 
I"= 100' 4/2'J/~3 
IHEET.._ 



I 
I 
I 
I 
I 
r-
1 
r-
1 
I 
I 
I 
I 
I 
I 
I 
I 

" ' 

5+00 /0+00 15 -J-00 20+00 

LOS ANGELES COUNTY TRANSPORTATION COMMISSION 
DOWNTOWN BLUE LINE CONNECTION STUDY 

TRANSMETRICS, INC. 

If esssneIR:t wrTJ:t 
C0RD011A CCAPCRATION 
GRI.ENASSOCIATES 
MAM.e. P-ASSOc:IATES 
MEYER IIOHADDESASSOCIAlES 
SVERDRUPCCAPCRAT10N 

PLAN AND PROFILE 
DOWNTOWN CONNECTION 

SCHEMATIC DESIGN 
BUNKER HILL ALTERNATIVE C 

--NO. 
.3-2 

ICAtE l°"lE 1•-100· 4/21J/~ 
SHEET.._ 



I 
• 

I 
I 
I 
I 
I 
I 

' I 
I 
I 
I 
I 
I 
I 

' ' ' 

DRAM«: 

c.s.D. 
llESDED: 

J.A.6. 

LOS ANGELES COUNTY TRANSPORTATION COMMISSION 
DOWNTOWN BLUE LINE CONNECTION STUDY 

TRANSMETRICS, INC. 

n esscnenm wrnt 
C0R008A c:oRPCIRATl0N 
GRUEN ASSOCIATES 
IIANle. PADRONASSOCIA'TES 
IIEYERMOHADCESASSCCIATES 
-c:cAPORATl0N 

PLAN AND PROFILE 
DOWNTOWN CONNECTION 

SCHEMATIC DESIGN 
BUNKER HIU ALTERNATIVE C 

C0N1'RACT NO. --NO. .3-3 



Iii 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

,__ 

1~, .I 

\ I o 

~ ,/1 7; )/i ~ w 
/V I ! :.=:::=? l - I I 

/ jr----l . I z 1 ,. ~ 

Ii r===--171Q---7 ~ ✓ i q<>, .. , .. ) r~ ) 7 
So+OO 5S+OO GO+OO 

) .. 
·, (' .. 

' 0 
q 

wJ1 ~oo' 
tf,-1) 

I~ 

""""" ·,-

G 6~~ ... 
,z; 

\ 
\ 

\ 
\ ,.,.~ 

t>. \ 
' \ 

c=:: 
N 

SCALE: / 11 =100' 

llllAVIIC: 

E.V.E. 

-~ 

t;,5+00 70+00 

LOS ANGELES COUNTY TRANSPORTATION COMMISSION 
DOWNTOWN BLUE LINE CONNECTION STUDY 

I "Ml9C1tJDf Flt 
~COIIPOltA'IION 

. ·~~'ID 
TRANSMETRICS, INC. IIIWIUB.PADRCINASl0CIA1ES 

IIIEYER IICltWX)D AIIIIOCIA'ID 
~CCNICIM110N 

---
I 
I 

~ ----

75+00 

PLAN AND PROFILE 
DOWNTOWN CONNECTION 

SCHEMATIC DESIGN 
BUNKER HILL AL TERNA.TIVE C 

IIRMIJNaNQ. 

3-4 
~ lat.TE 

l"=l00' -#-/2'J/'J3 

a.ETILMER 



I 

I 

Cordoba Corporation 

Rlue Line Connection Preliminarv Planning Studv 

PLAN AND PROFILE 

ALTERNATIVE D - SAN PEDRO STREET 

September 17, 1993 





~-z.Y j I i ~ ' . -,__, ·. ' ' 
~ ... ,- I ~ L_J □ '-01. u I r .____, . , , ~ - : \, /1 r . , , i 

~- □ D \ i I /Hl ;rfrt-r7'. _ pJ~ ~
1 

... 

1
11~ I It~~, t)hi • -/ 

/./-_+..,.,;·~-ADA1R~\ sr. j ~ I ?~ ..... I ____ \~~-/ L/ I~ ; i::.. / ;' /!~ ~ !1 rr-°=-=-==t.N==-p-=J==-uL-=r1A==N======?'--\~~~~~-r~-=··= 
\ .., 1 

1 
, , , - , 1 , : ~ : , i · \ : 1/ ; , , 

I 00 DO ~□ uriu~ 0
\ 0 "",,.01

11 \ .... ,·..-------r',l ·11 
;.~ ! 11 ~ I I Ji \_. ~ i I .k ! i \ • --~ -

J ... \ I ,./ \ I r---J7 ·i i ) 4 I I i. r-; i \ 0 ; 'I /' ~- I i ,:. 

n ° 11. CH 1 1 1 ..-:,;... r · ---, , · , 1 , , ~ , , 1 · · - · ; /' □ o □c ~ w<: , _,.,...-- ~'- 1 : , ,..J I I i .. 1 I , ;LJ _! \-.,. : 1 ',.,----i ;i ~ 

u ,.r-'.£0s Ai' U;S ¥ j c::! /_,. · ~ ~ \ ·: / /' j i/ ~ .. / i ,/ ( ~., ! ,~ ---~v----· / i •"' 
o □n , L./NE 

1
~\i,: . \ 11· • 1,~11

1
:., \ 1,~v : ! / 

- ~ I · u -~ ~l 4,-----_\jc_J 1 ,f ~ Ii_ L_j_ __ \_A ~ I ~ 
~ _ ..,.,., PEDRO ____ .;, ~.,.,_ _ ,:,rv1.1 ., \ ,. _I"''!...,, /, r•~O+OO, / \.., ~ "' --;::; ... -----==== 

"" ( 1 ~ ,..-- r-----.,..,, - ·, r;/ "" I I -----,~--- ORO ~ -~ 

~.!,. n1 I I I~ I 1~~r~_:J-□- 7j '\ r:v /1 j I f" X ~II\~ (r .. I \ =-=------::::::_.:::~-
LJ! I /1 , f\Bes1N At.r b ! / '\ D; \J,, ( /, , · lA / Ll __ JJ~R: / Ii,_ ( ;- '; 

f"\l I i ;i 
1
,--.-. '~~o ' 1 c:::::i /

1 

~ \ ~ // 

1

.,,... I;; / i/~t l /~/' ·- i 

~ i ! h.! ,.......____, I / \_'-=--~-.JI ~I ~ i ) j I I 6) !'';/ i :r --!, I :::c': ·.. ./ 
·: I ~ O!~L _ i ~r--EX>$77AG L0/$7 I~, O □::' r 1 

/ \I,~ !!1 ii/ / u----~---
:J O. i ,-, ,,, .__ ! &:.491/LIJS~ ·,:,: I +"'; :;' Li'' \ I ---

/ i ~-~ ~ 
0 ·+ r7 I' . · ~ 0 . ' 11 !' "' /':'1 ":'1 . I 

19~01~!
0

jll 1

1 11\. 2 i'\~/,~1=r,!~,(///1-i1\W1i ~N:h_\~.d\ ii/\ 
0+00 S+OO 

PLAN 
SCALE: 1• = /00' 

·-
·-

-~- .[ 

-

10+00 

~, .. ·--~__.,. --
·7----+~~­. :0 

--

IS+OO 

-+- ; 

----·:li5;'· __ :_ . .! 
s:-,-- - ·! 

.__::::....et zq· l - -'.'" l -;- _ . . .-==/ . - .... .. ' - ...... 

DRAWN: 

c.s.D. 
DeSIGNE0: 

J.A.S. 

LOS ANGELES COUNTY TRANSPORTATION COMMISSION 
DOWNTOWN BLUE LINE CONNECTION STUDY 

TRANSMETRICS, INC. 

IN !SS?Cl!IJQN W[[H· 
C0RD08A CORP0RATION 
GRUEN ASSOCIA'll:S 
IWIUEI.P~ASSOCIATES 
MEYER M0HADCESASSOC&ATES 
-UPCCIRPCRATION 

PLAN AND PROFILE 
DOWNTOWN CONNECTION 

SCHEMATIC DESIGN 
SAN PEDRO ALTERNATIVE D 

(AERIAL & AT-GRADE) 

·➔-- ; 

·-
-i 

·-

·.-= ! :-

t: 

. --· :--

CONTRACT NO. 

~-NO. 
4-1 

SCALE 11».TE 
1•=100· .5/7/!:J3 

StEETNUIB:R 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

' I 
I 
I 

' ' ' ' 

,_ 

,_ 

,_ 

-~- -+-

-1-__ , __ _ 
.--·-··1- -

-~---, 

---1- -: --..lti,,; SJ. 

~~ .- . ~- I!--

- ·-1 

,_ 
:--

- ·-

----- : ·-+-

--, 
I _j 

, __ 
·-· ·--=--!---:- --. ~ 

-I- _---·l r--
+- - ~j___ ~ -

_l-_--_ : -:=:::i.·. . ! .. -- i -- . --·l 

: ~r-~ -~L~l; --~r>~I --~- _; ~: 1- ~--
. t--

1-,---i=-=-·c 
+·-

; ., 
.( --

--~ 
+-I :-~-t. 

I 

-! . ! :_5 --:: ; . -~=i -·· ·- -i ·-= _·- --
~E. . r. §1LW:~fa -c•-~ t==::: _j -
~ --· - ~ -,-- -~----·-i --=-1 -

_•----,:-_ .J - -f .. --~°i==~~- _--r::~--L~ .. _.::1:.-~-~-:=-i _._..::~:::=i:-== _.J ____ .-- -~-
DRAWN: 

N.6-T. 
0ESIGNED: 

J.A.S. 
.uoPROIIEI): 

LOS ANGELES COUNTY TRANSPORTATION COMMISSION 
DOWNTOWN BLUE LINE CONNECTION STUDY 

TRANSMETRICS, INC. 

IN MSQQe:IDfWITH• 
CORDOBA COAPORA'TlON 
GRUEN ASSOCIA'raS 
MANS. PADRON ASSOCIA'raS 
MEYl:RMOHACOESASSOCIAlES 
S\IERDRUP CORPOR1'TION 

··-

PLAN AND PROFILE 
DOWNTOWN CONNECTION 

SCHEMATIC DESIGN 
SAN PEDRO ALTERNATIVE D 

(AERIAL & AT-GRADE) 

~-

t :1===:::== 

-----

:...l. 

~--
--­·-

----· 

c:anMc:TNO. 

CftAW9tGNO. 

4-2 

--

:.=--=. 

SCALE. I O,.lE 
l"=/00' 5/27/!!?3 

StEET INIMIER 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

j . 

. 
j. 

~- --: 
~-~ - j· 

!· 
·I· -, 

.. -1-

35+00 40+00 

- ·--' 
• -1-

I 

I . -==i 

45+00 
'- -~ __ ,._ __ . -

.L..---·1 ·--

·--·- - - i- ·,----l . ·-·-··+ 
. ·-

.. -1 ,._ . ---,- ~.~--
f ----

t•= 100' 
SO+OO 

' ·- --- .. ,--- r-----­
-- ·-... -1--- -·--

---

-=--

; i .__ ~ -'-- .. -~·-

===:J. j . .___ : 
DRAWN: 

E.V.E. 

DESIGNED: 

J.A.S. 

) --- 1. --- ~.t . , . .. -... .-----:. -- -·· 

0 
um: 

LOS ANGELES COUNTY TRANSPORTATION COMMISSION 
DOWNTOWN BLUE LINE CONNECTION STUDY 

TRANSMETRICS, INC. 

If esm:ta"JON wrnt 
c::oRDOBA<:ORPORATION 
GR\A:N ASSOCIA'IES 
lllol\Nle, PADRON ASSOCIA'IES 
IIIEVER IIOHACDES ASSOCIA'IES 
S\11:RDRUP CCIRPORATION 

·-

55+00 

PLAN AND PROFILE 
DOWNTOWN CONNECTION 

SCHEMATIC DESIGN 
SAN PEDRO ALTERNATIVE D 

(AERIAL & AT-GRADE) 

GOrOO 
---·- . 

-1---...;..., ---

~ --- -:-

:~ 

--~-­
~--:-· ... =\- ... -=-

~ -!--- -·--- ; __ _. .. 
~- ·--

:r·-· 

DRAW91GNO. 

4-3 
~ DAlE 

J• • /00' S/7 /!'J3 
StEET l«llEER 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

' ' ' 

/ o_ cj 1~ , . \ :., ,!/ I '( \n r\:--TT ~~// - -1 ~----= - '. ~~ . yr _:_,_:--- r 7\r\ I! ~ i I ._--.. _;•'1/1·~ _____ __, ✓ ... -. l,,!Ifi1i 1. I \U ,,L1)-,,,,/n 1r ~4- ½ ,L\l ', \\ t , 11 11 • 
/J I ~ ~ / -~ I : I O \ \ • • \ : \ 1 ! : \ \ ' \ I\ \ \ \\ ' I I 

I - ·-·/·~..,~t'llK~ .. '.·:~. . ....... .,.. --·· .,,,· D D / I ."I: D I .. + . \ ,.., \ - ' \ ~ "' . ' . ,\ \ . . Ip .. , I ~ ' ... . ' .,r I u ..... I ; ~ . I:\ \ -:- . i \ ~ - : :\ ~.~t .\ I \ I \\ \\ :\ \ i I :::-1 I I 
L I Ii .;. \ I I ·t· ;. "'- \ \: I..-, ~- : \ ~- ~ ----.;r .•· \ ) \.--~ ·. \ I\ ·\ i ! ~ I ' 
l -~ . 11 { 11 n ,\._ ;,i \ ~\·.\ ~ ""--- ·.\~fr--~~\":.-' .... ····/· \\ ~; I . ~ O \~·.~'. _j 1\ L~~w - - +~--~-~\,=-=-=-====-=-====-==::::::.=::..=-:=.:::===:::_ ...li.L!: ' u ·. - . :'."\ I I \ u. \\ ' I ~ : ~ : I _j \- .,, \ ~ ~-. - I ' I 

:,-/ \ SAN JULIAN ../ ST , \SAN JUL)Ai\i ST.~\·\ \ \1~ \. 1 .. , . ....- \~\\ f ~-:, ·,,1~\l\" \\ ,: .. . ,...---~~---==-=-====-==-__ = _:-= _=--_= _=-=_ =-.=:-=:-:::----... ../ . \ ' . I 'I -- "'-: I .. ~ . -:x::. ' . I ,,.. . 11 I I : I 
.. { I -i-· . r, --;7 . ~' ,: ......--- I'· \ ,... \ : \ \ ~ ,._ '\ \ . I ' I . 

I
~ □,- \: I ~ f-:: -25:- :..;_; n ro \ (7 \. ! ,\ ~ \ L~ \\ \1 ... / , ..... L\ \\ : ~ \ \ ......... \ LJJ \_:::::::::::;: 

~=----

..... ·...-J/·,,!_.J_J . ...-/ !/ ~ \~flJiU 1• .. o~ 'Ir- + \)~\I ~J~~\·,\ ___ J ___ \y/\~-7 \\ \~\ ~\ \~,;:::::--~~:. .. . ··>-
- --.. I/ .:_/_/\~,&J: ,□-,Ir-\.,,\ J ... -~p /t / t' .-L , ·~f,;_LJLJ~J;\ \\,\ \./ .. (···· ... \~\~ _\\ \ \\. i I \ 1k.. i ~ ..... •...•• • ..... ~~···r- --

r- \ .\ ~ ___.-,_\. I' \ \ i· .-.- .-·•.·· I \. 
f\/ I I .,.._ 'I ~ i ... - •• I :, -- - .•\ I '. 

, ' PE: DR o -L , J 1; ===~~:::===:~~~-\ / 
-----~ ~-.i...,...._\·---~- I \s ., ~· ,. i...- , J ,., ~- I ., . ' I•• a~ ~-~~-- • ,S7i4()/ D .o \\ .. •\\. !{=3000 ___ •·-.:::,--- '· ~ .--::;-,:/ ,

1
·,/ ~•'.~I·:'% 

7 - 1-- ~ \ iR=l20o' .:-:.-~\.,. =::;:::;;::==~==-- -- '--=-- ~ I ~ /f -\ - \ I' ! ;\) ; . ,.1.. ..! --=-=="'="=---"-- ✓:__)- ..: ... •, - .-,oo O ~ I ··-i, I l\ii I \ '. /, rJ .,,, , -• ~-- ' . .. \. -s 75-tOC> \:f' ---;-' \ i fl./ J. .···: • ,: '---J\J ~ I : 
"O I I j fi . - - -w- ii, _, - - - N_ \ .,,.'[ · . ...,. - - \ f I .... . I ,Ji .. , I 

: \ f-;_4 ,,-.., ft: ., ... -,....-=..-:._-,....,-- . . : - -., - ... \J 1/ J . .,-/ ./ ~ . (... ·, ·: 

ol.,;I~.'~·,/(. ; ~-- O=I ! Ii,- ' ' ' , / '. ~ ;,':- , u \ ~ .·:·1 .._/~-✓ ••• ~ .:' 1· ~ ~ :_,, ..._ I\, 
,.. \ f .., .... / / ' · / ' · ', • · ' CJI ),/'• /1 / , "' : 1 I· .. 

i/f'·f.:·~ ! <ii I +~ ' 0 ~ • -----~ :\\/ '! ! \._ ; \ \ : ! .. ~--q-J 1/ c.n _11 I '. l I ~-. 

:::,··/f1..!.._ \,,,~_// ~r-;,-~~70 ~' I 't,. - /:'. \ I i .~··( 1f-.. .. n ;1--111 , •i \·:\ 
t.:::::!, ----' ,; \, '., ~ I "c, ---..i, H-'-- \ ~ ./ ' i ,.., 11=-\ ' ' I :, \ I ,, \ 

~ r s r. \ ... ~ J,,-/1 _Q_ DJ ~ \ ,.-f ; I h {!/, .. __ }. \ ~ I r , . ~· \/ rt, _,/21// ,'J :-; \;;;;;R j 11=: - -- ') \ ,_:: '·, 

!81Vr4f-.- ~~Tr~~c~ :=!!~--:-~,_/ , hAN , .· !~\ f·{/+I;~- IHI 11 [.\ l r ·: __ =~f\ 
SCALE: 1• = 100' 

t;O+OO 70+00 15+00 80+00 ~ 

·-

·-

;==1 -· i---

1-~i 
! ·.--J,._. 

, __ 
! 

DRAWN: 

N.a:r. 
DESIGNED: 

J.A.~-

···--· -'----~ :=t··-~ . ·~· 

·- -r -- , -

_ l . .. . .. f:... -:1= . .• - .. - -----. _.J._ -

LOS ANGELES COUNTY TRANSPORTATION COMMISSION 
DOWNTOWN BLUE LINE CONNECTION STUDY 

TRANSMETRICS, INC. 

IN ASSOC,eDQNW[TM· 
CCRDOBACORPORATION 
GRUEN ASSOCIAffS 
MANUEL PADRON ASSOaAffS 
MEYER MOHAD0ES -~ -UP COAPORATION 

--
- r-

PLAN AND PROFILE 
DOWNTOWN CONNECTION 

SCHEMATIC DESIGN 
SAN PEDRO ALTERNATIVE D 

(AERIAL & AT-GRADE) 

-

--~ ·~·.:: 
' ; .::- I •..• ...__. 

C0NrRACT NO. 

ORA-NO. 

·4-4 

SHEET-



~----~ 

.:. - ~- -
t--

. -:-3 I I J '--· 

DRAWN: 

H.5.T. 

DESIGNED: 

J.A.S. 
APPR0I/EI): 

SCALE= 1•=100' 
85+00 

' ..... 

-~ 
' --1- ___ - ,-- ---+·---'- --!··-·· ~ 

:1-=;:_ -=~ ,-

-- ' ~ 

-- .. --·---

LOS ANGELES COUNTY TRANSPORTATION COMMISSION 
DOWNTOWN BLUE LINE CONNECTION STUDY 

TRANSMETRICS, INC. 

IN !SSX:WDQNWfD:t 
C0RD0B4 COAPORATION 
GRUEN ASSOCIA'll:S 
-..a PADflON ASSOCIATES 
MEYER M0HAD0ES ASSOCIATES 
S\11:RDRUP C0APORATION 

!'/Ot-00 

PLAN AND PROFILE 
DOWNTOWN CONNECTION 

SCHEMATIC DESIGN 
SAN PEDRO ALTERNATIVE D 

(AERIAL & AT-GRADE) 

~-

---

-----,.- ·-

·-'--
1~--..:--

r __ ,___ 

c:amw:,- NO. 

DltA-NO-
4-S 

SCIILE l°"lE t•-=;IOO' 5/7/~3 
SIEET....eR 



---+-

·+ 

\ 

" \ 
'\ 

/ 

+ 

.. 
' - I 

, r 

,, 

! . 

i ·-'---' 

j --.:=:=l 
1 

-· 

L_; [___ j 

E.V.E-
0ESIGNED: 

J.A.S. 
APPROIIED: 

.I 

- --+· _,;. __ 
.;... .; ---- -3 

- I --- ;_ -· i -· -=i 
,. . •-·· i ·-·-

t:=:::=:- I 

__ J ----- -- f 

I 
' .r._. ·-- -
I 

~ ,..,.'"1-~-r,,,r .. ~ 
·--· 

,--

LOS ANGELES COUNTY lRANSPORTATION COMMISSION 
DOWNTOWN BLUE LINE CONNECTION STUDY 

TRANSMETRICS, INC. 

" enx:,eWN wrrn· 
C0R00IIA CORPORATION 
GRUEN ASSOCIATES 
IWollJEI. PADRON ASSOc:IATES 
MEYERIIOHADDESASSOCIATES 
-UP C011POAATION 

....; 

,. 

PLAN AND PROFILE 
DOWNTOWN CONNECTION 

SCHEMATIC DESIGN 
SAN PEDRO ALTERNATIVE D 

(AERIAL & AT-GRADE) 

\ 
' 

- ...... --
·I:: _ __.__ 

--

"'· -
---· 

.j .. 

CONnW:TNO. 

~-NO. 

4-G 
SCALE 1011.TE 
1•=!00' 5/7/~3 
_,..._ 



! ; I ' ( c EN r RA L ~. "-'----"-' - :-::: .r-_ ---:::.: . .:.::S.c.£(L' ' ) / "~ r--iY ,1/ p' 
1 

_ \ •. ,.. v 
r--~-:--:===============:"\ i. - " ~ I C "---7 }''; l, 

' 

. ·- - . --
Qi 

c;:r" . \ 

........... , L ! o·-:---. - i --71-, ~f--A"' , , , ~...f' ,f.til'e ; ~-/ • 1/1/ o-:f--"»"'; ; 

--
'\~i ~---. _: 0 ~· . .: (/ _,, : r . c;----'ir t ,., ---- / ~; 

; - ---~ -i _,, ' : -r(I ·--- ·, 1:'l_ _d:,-::JJI' -..s7;1, 1?_7~ ~ /)t/C-:J ~ (/ ~ 
---== l I _yL__ / AL::;;OA • Ji r;=\ i • & ~ :::=::--=-:------- . " : •y ST./\''-- ---

' \ . , i , - - -- • -~,1, ir· I ii ''11 ll~r -----n ~- n ·-r·--
L j i . ' ; /·.;/ ! I • // . I f -~ i i ('i'1 / ~ ; 1J -- I 

_J ds1 ~ ·, L..,/;"o'/.~ \ i~\o._. J;:?'f . "" • - . i I" r7 • ! j 1/ ••• ' =.~1-..... 

. ! / \ g, . ], /' f:: ·;6cr7 ~! / J ~ f II i ~11 . i i ii '11 ~ 
\ / x! k'~ /,/'/',,P"l! [j ti ' 7J i ~ j ~ : " : ) ( ; ! -
L-,..--1/i'- ·a // o '1'1; /i ~; I .-•--•~-) ~ i ,,,-;: -.J /: .- ! ~-\-L---=- ;..J.J" ~ I L ; ·'·:.-~ r.~r... 1, ' i1 ~ " I I ~LAV,e-..:.>-, I l //· I I / ~I I;/ ;\/ i "' ! : 

11 I' - ~ " I T if-; 1..sz,q--;-;-::-__ I Ii PLAN 'J /, : ; i • ' 
. //~~00----- SCALf:: l""'/00' 

1/0+00 

I 
! 

I 

i ·' 
i 
i , 
I. / 

: 

I 

D 
! 'la' 

°' ; "', 

---- .+-
-!----;--

--~ -· -··- -· -- ---,-- ----- ,--

l-= 
----: 

-· 
DRAWN: 

N.l!>:r. 
DESIGNED: 

J.A . .S. 
APPROVED: 

0 
um: 

, .. -~-···-
1---· ,·--·...::::: ·• ---- -- ---

·--~ 

J ••• 

·- - ., ·-- ___ ===-:t -_=1 __ ·-· 
LOS ANGELES COUNTY TRANSPORTATION COMMISSION 

DOWNTOWN BLUE LINE CONNECTION STUDY 

TRANSMETRICS, INC. 

Pf &SSOC!!TIQN WJIH· 
CORDOBA CORPORAT10N 
GRUEN ASSOCIATES 
MANUEL PACRON ASSOCIATES 
MEYER MOHAD0ESASSOCIATES 
SYEA0IWP CCRP0RAT10N 

-- . 

PLAN ANO PROFILE 
DOWNTOWN CONNECTION 

SCHEMATIC DESIGN 
SAN PEDRO ALTERNATIVE D 

(AERIAL & AT-GRADE) 

·--··-'--

---
.. -· ·-

I--.. -· 

I 
.---

-NO. 
4-7 

SCALE l°"TE 1•=!00' 5/7/~:, 
SHEET!Ua:R 



IISrOO /20+00 

-;-

---;-__ __,, 

-

·-

i 
.J. 

. ! 

--==:t=.· . ,.. i-- ::i 
!====! 

•'-· ;:=={: ___ - - -1 
I , ==:i::_ --- . 

._ 
L -

DRAWN: 

CS..J). 
DESIGNED: 

J.A.S. 
APPROIIED: 

-

125+00 

·I- .• 

t· - -~----: ·- - , __ -- -· ••. 
·.:;c . ~ -=.+=== ·- -====! . ,_ --, -

-­·•·---. 

~--· ---, 

; 
1· -, 

··-! --1 
=-l -; -- ----

)iJ 
,~i 
I~' . I:) I 
'~• 
~ 
:"'i 

-4-::-:1 ~---

-_:- ·•--

- ..,,. 

-i 
- - ... 
- 1- ,. - -

... =t:-:--:-·.-:::- - .. 

LOS ANGELES COUNTY TRANSPORTATION COMMISSION 
DOWNTOWN BLUE LINE CONNECTION STUDY 

TRANSMETRICS, INC. 

IN !S:SX::lATION WJD1· 
C0R00IIA CORP0RATl0N 
GRl.8ASSOCIATES 
IWIUEL PADRON ASSOCIATES 
ME'IER MOHA0DESASSOCIATES 
SVERDRUP C0RPORATION 

~ 

·• \i \.1;:: I[.,:.: · ... l 
II 1;, , "'i. ·.· .. ~ ·r-
Ji 1;! ; jl '. '.:i , \ 

I: " u I ! I I : ·;I'--, L r-
1: ~ I:..., • 1

111: l .._~ 
11 ~ ::·. l.. 'I (1) •1· 1. \""'. ···.,-
1 i :::, 1; \ I 1,1 :-I I l '· I ---.:, 
Ji i; ·: .' i . \..i......__ :· 

1
1 

u· r--·:1.;1~·N H . - I'" I \~ ; :b 1 ,"'I~ 
:i (/) i I . I I : 

, /!:-,;· -i -.- ll \ \ ---:::: 
I' J, . ) 

.. y ST ,. 

r,nrr1 I j]li I 
\ i •. I 

/30+()0 J~5rOO 
I - --~ 

·--

PLAN AND PROFILE 
DOWNTOWN CONNECTION 

SCHEMATIC DESIGN 
SAN PEDRO ALTERNATIVE D 

(AERIAL & AT-GRADE) 

·--

·- --

.: .. ---~ 

--.! -.. , 
~NO. 

DRAWaCNO. 

4-8 
SCALE I °"TE 
1•=100· 5/7/::J:> 

SIEETl«IIIIER 



r1 
I 
' :1 
I 
I 
I 
' ' ' ' 

-\ , __ .. ~ : 

\ __ ;--!I:·~.\,/ 
;;'. , .. \ ~ : I 

: ': ."-.: ~:. ! 
\((_/'); :•: ,- :b. I 

I ;-i, ~ ; ' 
-_-_-.-•• -• ~ V ;\~,;- - ' ., :, : •~ ,a:,-. 

· .~,: I \ '--•• - I 

-

\;.·:~' \ "II , 1 1 

"\ \~ -. : I 
': '\ ; \ \: t 

JJ¾U\ , r 
s:~f ~ ~ \,,J / 

I:,:, S, f 

1

11~1 -Z:13,J. VJ 0J,~,.--- "':?'\ \\ \275: ~ 
\

);// ~ \\\ I "~ 
,~, "'" \ \ > 

I "' ----:-· 
I 

-=====· i 

\ 
\ 
\ 
\ 

Ii>/ I o , : 
Ii ~ I i I \, - I 

/i i I 'L 
-.J/ : ! i i, > ,, !/ .. ' = i! i t ·: ,-. -1 I --f1 

.,,....1 ' ,, 
NOIE;· 'I - I 

r \ I 
\i > 
\i,_L __ "-- -A, 

-----
·, 

= 
I\,,, 

YE,fTl@IL. • ' 'pEOMETIUCS t'; 
ov~~~)" MUST .5E ! 
VEIU~ '/TH ~GAIIJ)S ! 
TO C o4A t::'ES, AN770'PA . : 
.STA · OEPTH~ETc. /i \I _L ----~ 

/3~rSO= 
/0+-00 

11,\-------., PLAN 
SCAL.E. : ,,, = /00' 

15+00 

--;-

·=--' 

NOTE: It ir~lo-tMsipijia,n« af p/1,Mond p,ojrladndopalfor druond oil odter~ 71lcd,-;,,p wn: 
protlwal lo wrify ~ fe=bility. By no - would d,,:u t1crq,,$ be--' co----, too q,edjic 
,-lie........,--. la all-, ,-me >llriafiom orc flO#i},le ond -re rcji,w,d dcrq,,$ to be lllllft:nokotfora,ry 
ult:t:ud~ind,ef-rewouldmo&,:o _,,,dt:loikd"""'-ia, ofpnrillt:ntacs. Rt:IIOOlllll;p,,,o,,chotat:tt:ruti. 
.-ybc-,,ou,tond wordd bc-ra,t:tl to;,,,,,,.- rht: twrmll pt:tf,,,__ ondocuprollilil), o/lMo/qn,w. Forrbu 
-,Jy. rA.: ,Joie,u IIIIOiJabk --1d be rit:wt:d a:r t:oncq,lllal Ollly, l>lbj«I IO~ ONI toolsfordilamion ~ 

-

--,--

. 

DRAWN: 

E.V.E• 

DeSIGNE0: 

J.A.S. 

"-

i. 
I, 

I' 

! ! ' ; ~~= 

! I ' ,'~ 

20HXJ 

"' ·---- - .·!· --,-

- •• I -- -•-- • 

·I 

-­_,._ ·-

--r---+-

-- .., __ ---
LOS ANGELES COUNTY TRANSPORTATION COMMISSION 

DOWNTOWN BLUE LINE CONNECTION STUDY 

TRANSMETRICS, INC. 

pt &SSX:f!I!ON WIJH· 
C0RD0114 CORPORATION 
GAUeN ASSOCIATES 
MN«JEI.PACRONASSOCIATES 
MEYER ll0HAD0ES ASSOCIATES 
SVERDRUP CORPORATION 

PLAN AND PROFILE 
DOWNTOWN CONNECTION 

SCHEMATIC DESIGN 
SAN PEDRO Al TERNATIVE D 

{AERIAL & AT-GRADE) 

-

,. --
--­·-

--;-:: 

-

·-

-1 

CClfffltACTNO. 

DRA-NO. 

t-=--

4-~ 
SClli.E l°"TE t•=/00' .s/1/:,~ 
SIEETMJMIER 





I 
I 
I 
I 
I 
I 
I 

I 

I 

Cordoba Corporation 

Blue Line CoMection Preliminarv Planning Studv 

PLAN AND PROFILE 

ALTERNATIVE E - ALAMEDA STREET 

September 17, 1993 

/I 




