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REGULAR BOARD MEETING
APRIL 28, 2011

SUBJECT: Director Mark Ridley-Thomas Motion Regarding Park Mesa
Heights Grade Separation Analysis

At its April 21, 2011 meeting, the Measure R Committee requested the Board of
Directors be provided the attached report on “Park Mesa Heights Grade
Separation Analysis”. The report had been on the committee’s agenda last year,
but was never discussed.
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MEASURE R PROJECT DELIVERY COMMITTEE
SEPTEMBER 16, 2010

SUBJECT: CRENSHAWI/LAX TRANSIT CORRIDOR PROJECT
PARK MESA HEIGHTS GRADE SEPARATION ANALYSIS

ACTION: RECEIVE AND FILE

RECOMMENDATION

Receive and file this report on the Board-directed Park Mesa Heights Grade
Separation Analysis, a special study for the Crenshaw/LAX Transit Corridor Project.

ISSUE

In December 2009, the Board selected an 8.5 mile light rail transit (LRT) line that is
proposed to extend from the Exposition Line to the Metro Green Line as the project’s
Locally Preferred Alternative (LPA) (Attachment A). The LPA recommendation
included an at-grade, street-running alignment between 48" and 59™ Streets along
Crenshaw Boulevard in the Park Mesa Heights neighborhood of the City of Los
Angeles (Attachment B). With approval of the LPA, the Board also directed an
ana!ysns of a below-grade grade separation along Crenshaw Boulevard between 48™
and 59" Streets. This Board report provides a summary of the requested analysis
(Attachment C).

DISCUSSION

Background — LPA Recommendation

Following Board adopted policies for grade crossings and based on environmental
analysis, it was determined as part of the Draft Environmental Impact Statement /
Draft Environmental Impact Report (Draft EIS/EIR) evaluation that the LRT
alignment along Crenshaw Boulevard between 48™ and 59" Streets did not require a
grade separation. This recommendation was based on the application of four
criteria:

« Policy for Grade Crossings for Light Rail Transit (adopted December 2003)
- The policy established consistent criteria for evaluating operational, safety,
institutional, and financial issues. The Park Mesa Heights alignment does not



warrant a grade separation per the policy. The seven intersections where there
are at-grade rail crossings were all determined to be locations where at-grade
operation should be feasible. Also, physical conditions of these intersections do
not present conditions considered out of the ordinary for the safe operation of
light rail trains.

¢ Environmental Impacts — As presented in the Draft EIS/EIR, traffic impacts in
the Park Mesa Heights section were either insignificant or could be mitigated
using reasonable application of standard design responses to address traffic and
safety impacts. The analysis of all other environmental impacts, especially visual,
neighborhood and community, and historic and cultural resource impacts,
concluded that no significant impacts are caused by the at-grade LRT
configuration along this section.

= Availability of Right-of-Way — There is no right-of-way constraint that exists
along the Park Mesa Heights section that would impede the safe and efficient
operation of at-grade LRT or the circulation of traffic and pedestrians. In this
section, Crenshaw Boulevard is 180 feet wide from back-of-sidewalk to back-of-
sidewalk, and 150 feet wide from curb-to-curb. With a reconfiguration of the
street space, the right-of-way width in this section of Crenshaw Boulevard can
accommodate the preservation of three through traffic lanes in each direction, all
existing dedicated turn lanes (with the exception of the north and south bound left
turn lanes at 54™ Street), and one row of parking on both sides of the street.

» Other Factors — There are no specific regulatory requirements or physical
conditions that require the grade separation of the LRT alignment in the Park
Mesa Heights section.

The comprehensive and thorough analysis of all of these factors during the Draft
EIS/EIR led to the conclusion that this section of the alignment should be at-grade.

Park Mesa Heights Grade Separation (PMHGS)

A below grade alignment in the Park Mesa Heights section would involve the
construction of approximately 4,550 feet of tunnel between 48" and 59" Streets.
This below grade segment would lie between two below grade sections of the LPA
alignment to the north and to the south, measuring 4,250 feet and 6,350 feet,
respectively. Constructing the PMHGS below grade would result in an extended
segment of below grade guideway between Coliseum Place in the north and Victoria
Avenue to the south. This combined extended below grade segment would have an
approximate length of 15,150 feet.

Two options exist for the Crenshaw/Slauson Station associated with the PMHGS—a
below grade station included, or no station. In the event that no below grade station
is provided at Slauson Avenue, a structure will still be required in the same
approximate location to provide adequate ventilation for the tunnels.

Cranshaw/LAX Transh Comidor 2



Evaluation of Physical Conditi

Several technical analyses were completed related to the PMHGS. First, a full
geotechnical boring program was conducted, involving at least 10 borings spaced at
regular intervals along the alignment between 48" and 59" Streets. The
assessment of soil conditions concluded that either an earth pressure balance or
slurry Tunnel Boring Machine (TBM) could be used. In addition, utilities were
documented along the line, including at least 23 locations along the section. Only
one of these utilities would require some modification to the vertical alignment of the
tunnel to ensure adequate separation.

Findings

The analysis resulted in the following findings:
« Constructability: The PMHGS Option results in the connection of two below
grade sections of the LPA, resulting in a continuous tunnel between Coliseum
Place on Crenshaw Boulevard to Victoria Avenue on the Harbor Subdivision
right-of-way. Based upon the anticipated ground conditions, the construction
of the continuous tunnel could be undertaken primarily by TBM methods.

« Safety: As the LPA's at-grade recommendation has no significant safety
impacts, the PMHGS results in no change to the determination of safety
impact. LRT systems operate safely and successfully both in at-grade and in
grade-separated configurations in cities across California and North America.
The PMHGS does remove the street interface between the LRT, roadway
vehicles and pedestrians.

« Environmental: As the LPA's at-grade recommendation was determined to
have no significant environmental impacts, the PMHGS results in no change
to the determination of environmental impacts. The PMHGS will not require
reconfiguration of Crenshaw Boulevard resulting in fewer temporary impacts
associated with construction at-grade (traffic, air quality, noise and vibration).
The PMHGS does remove operating trains and any associated noise from the
street surface. If a Crenshaw/Slauson station is included, temporary
environmental impacts would be experienced at the construction site and
permanent displacements would occur due to the need to purchase
right-of-way for the station.

« Economic Development: Both the LPA and the PMHGS will result in the
construction of significant new transit infrastructure that could attract new
development or redevelopment/adaptive reuse of existing properties between
48th and 59th Streets. Both options will stimulate job creation during
construction as well as for the ongoing system operations. The intensity of
development planned for this section of the corridor is of low to medium
denslty in scale. This is reinforced by comments from the community during
planning workshops conducted in March and April 2010. Both the LPA and
PMHGS, therefore, are equally supportive of planned development along this
section of the alignment.

Crenshaw/LAX Transit Corndor i



» Cost: The construction cost of the PMHGS Option is higher than that the LPA.
The PMHGS Option with no below grade Crenshaw/Slauson Station results in
an increased project cost of $167 million (2010 dollars). With the Crenshaw/
Slauson Station, the increased cost of the PMHGS is $219 million (2010
dollars) above the recommended LPA. These cost estimates reflect
construction efforts combined with adjacent underground sections.

- Schedule: The adoption of the PMHGS may delay the completion of the
project, as a result of the time required to complete any necessary additional
environmental review, and based upon a longer construction duration for the
PMHGS tunnel than for the LPA. (Scenarios that include a below-grade
Crenshaw/Slauson station may require more environmental documentation.)
Additional time and budget for the procurement or contract modifications for
environmental analysis services would also be required. Assuming that the
current schedule for the project implementation holds and that supplemental
environmental review can be completed concurrent with final design by the
start of construction, the potential impact on the project completion schedule
for the tunnel section is a minimum of six months. However, the potential
delay could be up to 16 months of additional construction time. Reorganizing
construction tasks may reduce the minimum construction duration delay to
between two and four months. The range of construction delay is thus
between two and 168 months. If the supplemental environmental review is
delayed beyond the start of construction, the project delay would be longer.

Recommendati

These findings do not change the LPA recommendation that the LRT alignment
should be at-grade to conform to Board adopted policies and the environmental
analysis completed for this segment.

Eunding Strateqy

The 2009 adopted Long Range Transportation Plan (LRTP) reserved $1.715 billion
for the Crenshaw/LAX Corridor. The Board adopted LPA has an estimated cost of
$1.59 billion (escalated dollars). There are three design options that are being
further evaluated in the Final Environmental Impact Statement / Final Environmental
Impact Report (Final EIS/EIR) and Advanced Conceptual Engineering (ACE) to
determine whether they need to be constructed and to refine designs and cost
estimates. These options are a Centinela Grade Separation, a Crenshaw/\VVernon
Station, and an Exposition/Crenshaw Grade Separation. If any of these options
need to be constructed, cost savings will need to be identified to fund them within
the project budget. Because the PMHGS is not required, it would be an
enhancement to the project. In the past, these types of improvements have typically
been funded from sources outside the project budget.
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NEXT STEPS

Work will continue on the LPA’s Final EIS/EIR and ACE. The Final EIS/EIR is
planned for Board certification and FTA issuance of a Record of Decision (ROD) in
Spring 2011.

ATTACHMENTS

A. Locally Preferred Alternative (LPA) Map
B. Park Mesa Heights Section of the Crenshaw / LAX Corridor
C.  Park Mesa Heights Grade Separation Analysis Report

Prepared by: Roderick Diaz, Transportation Planning Manager, South Bay Area
Team
Alan Patashnick, Director, South Bay Area Team
Renee Berlin, Executive Officer, Transportation Development and
Implementation
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ATTACHMENT A
Locally Preferred Alternative (LPA) Map
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ATTACHMENT B

PARK MESA HEIGHTS SECTION OF THE CRENSHAW / LAX CORRIDOR
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ATTACHMENT C
PARK MESA HEIGHTS GRADE SEPARATION STUDY
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1 INTRODUCTION

The Los Angeles Metropolilan Transportation Authority (Metro) is planning a Light Ruil Transit
{LRT) improvement project in the Crenshaw/LAX Transit Corridor. The project is being
conducted in accordance with the most recent Federal Transit Administration (FTA) guidelines
for project development, and all environmental documentation prepared will satisfy the
requirements of the National Environmenial Protection Act (NEPA) and California
Environmental Quality Act (CEQA). Metro is serving as the lead agency for the purpose of
obtaining CEQA environmental clearance and the FT'A is senving as the lead agency for the
purpose of oblaining NEPA environmental clearance.

The prefemed alignment for the project was defined in the Dralt Environmental Impact
Statement/ Draft Environmenial Impact Report (DEIS/DEIR) which was released for public
comment in September of 2009. Subsequent to the issue of the DEIS/DEIR, the Metro Board
selected LRT as the Locally Preferred Alternative (ILPA) and authorized initiation of the
advanced conceptual engineering design phase to determine the scope of the design, the extent off
infrastructure required, and the most appropriate construction methods This advanced conceptual
engincering design phase will define the expected costs of the project and the extent of potental
environmental impacts and appropriate mitigations needed in the project corridor in suppon of
the final environmental documents. The Final Envirommental Impact Statement/Final
Fnvironmental Impact Report (FEIS/FEIR) is planned to be completed by end of 2010,

The Crenshaw/LAX Transit Comdor is an 8.5 mile LRT system. The comidor utilizes a mix of
running modes on both railroad right of way (ROW) and anerial street ROW, Currently the LPA
design incorporates the following proportion of running modes:

«  Sweet level center running 1.4 miles

= (rade separated aerial structure - 2.0 miles

+  Below grude running - 2.7 miles

+  Surface running in railroad ROW - 2.4 miles

The DEIS/DEIR LPA configuration for the Crenshaw/LAX Transit Corridor Project includes two
segments of underground guideway construction along Crenshaw Boulevard. Of these, one
segmenl towards the northern seclion of the corvidor extends on Crenshaw Boulevard from
Coliseum Place to 48" Strect under Leimert Park Village, and one segment extends from 59™
Strect on Crenshaw Boulevard 1o Victona Avenue on the Harbor Subdivision ROW. These two
underground segments are connected by an intermediate section of at-grade guideway.

Al the time of the selection of the LPA in December 2009, the Metro Board directed thal a special
analysis be completed that examined the constructability, safety, environmental and economic
development, and cost and schedule issues associated with a below grade segment between 48th
and 59th Streets on Crenshaw Boulevard. This would create a continuous segment of 2.8 miles of
underground guideway between Coliseumn Place in the north and Vicloria Avenue 10 the south,
This report, defined as the Park Mesa Heights Grade Separation (PMHGS) Analysis, provides the
results of this special study.

-Hmuuu Crenshaw/LAX Transit Corridor Project 1
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Background to the Study

This report is structured in five sections. Section 1 presents a description of the LPA at-grade
configuration in Park Mesa Heighis, a description of the rationale for the LPA recommendation,
and a description of several cases that represent similar operations.

Section 2 of the analysis provides a desceription of the PMHGS alignment, identifies potential
construction methods, and the construction limits for each of these methods. The description also
identifies where and how the PMHGS alignment differs from the LPA configuration.

Section 3 of the repon provides an evaluation of the physical considerations on the PMHGS
alignment including geology, utilities, traffic, and constructability requiremenis

Section 4 provides a summary of other factors related to the PMHGS alignment including
environmental considerations, costs—including construction costs and operating and maintenance
costs, financial factors, and schedule impacits

The analysis identifies differences between the LPA configuration and a PMHGS alignment
underground between 48th Street and 3%th Street.

Section 5 presents a summary of findings for the study.
Description of the LPA in the Park Mesa Heights Section

The Park Mesa Heights neighborhood lies between Leimert Park Village, a cultural center of the
Los Angeles African-American community, and Hyde Park, where a community shopping center
as well as schools and churches are located. Crenshaw Boulevard is the main thoroughfare that
connects the Park Mesa Heighis residential neighborhood with local amenities.

The study area for the PMHGS Analysis is gencrally north-south orientated and extends
approximaltely one mile along Crenshaw Boulevard from 48th Street in the north to 59th Street in
the south, as shown in Figure I-1 - Crenshaw/LAX Transit Corridor Alignment and PMHGS
Area. The study area includes portions of two local government jurisdictions: the Cities of Los
Angeles and Inglewood,

The Analysis focuses on the LRT alignment between 48" Street and 59" Street. This central
portion of the alignment, approximately one mile in length, supports a variety of land uses
including single-family and multi-family residential, commercial, industrial, and public land.

The DEIS/DEIR LPA on Crenshaw Boulevard between 48" and 59" Sireets is an at-grade
alignment. The double track LRT will be located in the median of Crenshaw Boulevard in a semi-
dedicated guideway. This section of at-grade guideway encompasses up to seven roadway
intersections with Crenshaw Boulevard (43th, 50th, 52nd, 54th, 57th, and 59th Streets and
Slauson Avenue) that are proposed as at-grade transit crossings. Vehicular and pedesirian
movements across the LRT corridor at each of the signal-controlled intersections will be
permitted in each case. An at-grade station will be provided at Slauson Avenue. Crenshaw
Boulevard will be reconfigured by eliminating parking on one side of each of the adjacent
frontage roads so that the existing roadway capacity along this portion of alignment can be
maintained.

Hatch Mott  Crenshaw/LAX Transit Corridor Project
- MacDonald
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Figure 1-1 - Crenshaw/LAX Transit Corridor Alignment and PMHGS Area
I Figure 1-1 l—

Los
Angeles T
Lrpmg s Ras f

N sy Voo Badl L el
e brirn Rl fopy ey omni)
— e
[Tt
EEEE frle Coade

Bdard g Fraton Lo sbeim

1.1.2 Rationale for the Park Mesa Heights LPA At Grade Alignment

The determination of an at-grade alignment between 48th and 59%th Streets followed careful
analysis according to Metro's policies related to grade scparation. Decisions that afTect vertical
alignment can be considered in two stages: determination of appropriate rail mode and
determination of grade for LRT (if LRT is determined to be the appropriate rail mode). The
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analysis as u relates to the Crenshaw  LAX Comdor, parucularly for the Park Mesa Heighis
seclion is presented below.

1.1.2.1 Determination of Mode for the Crenshaw / LAX Transit Corridor

Farly in the planning process for the Crenshaw / LAX Tramsit Comidor Projeet (then called the
Crenshaw-Prairie Transit Comidor Project), several polential transit modes were considered for
this commidor. Transit modes considered included heavy rail transit (Metro Red'Purple lines -
HRT), light rail transit (Metro Green, Blue, Gold, and Expo lines - LRT), bus rapid transit {(Metro
Orange line - BRT), rapid bus transit (Metro TN senes lines), and standard Metro local bus
services.

In determining the “transit” mode for a corridor there are many laciors considered ‘| he faciors
included, but not limited 1o, are the following.

« Land use densities {population and employment) alony the corridor and station areas.

=  Physical conditions, constrints, opportunilics, and compozition of the possible corridor
alignmenis being considered.

= Consideration of the “connectivity” to the transit system and 1o other transit modes including
provisions for vehicle storage and maintenances requirements.

= MNumber of major regional centers within the corridor.

= Practicality of al-grade, clevated, and underground configunations of the transil mode being
considered

» The expected ransit ndership per mile compared to other transit modes.
»  The expected initial capital cost and cost benefit for each transit mode considered.
+  The trade-ofTs between land use densilies, Adership, capital cosis, and Gnancial attainability,

Early studics conducted for the Crenshaw-Prairic Transit Corridor (1994) did consider acrial and
at-grade light rail ransit (LK. T) and heavy rail subway altematives. Those studies found that both
heavy rail and light rail were teasible. The heavy rail transit mode required full grade separation,
requiring a capilal cost that was double the light rail rransit alternatives considered. The travel
time of heavy rail was shorter, which prdduced ridership estimates 10 percent higher than the
light rail altematives. This modesi gain in ndership compared 10 the significantly higher cost
contributed to the conclusion that light rail was the more appropriate transit mode for the
Crenshaw / LAX comridor. Furthermore, LRT offered the ability 1o potentially connect with
existing LRT facilitics in the comridor (e.g., the Metro Green Line).

This conclusion is supported by current studies. 3ased on previous and on-going corridor
studies, and existing Metro Rail operations, a nunber of comparisons have been made related to
land use densitics, lorecast or exisling transit ridership (boardings) per mile, and capital cost per
mile depending on transit mode. Table I-1 - Tvpes of Corridors and Prajects Applicable o
Different Transit Modes summarizes the “corridor” information and points to the type of
corridors and projects that are applicable 10 different transit modes. Only the highest density
corridors (population and jobs) would be considered for a heavy rail transit mode.

Hatch Mott  Crenshaw/LAX Transit Comidor Project 4
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Table 1-1 - Types of Corridors and Projects Applicable to Diffarent Transit Modes

Transit |
- Population Job Boardings/ Capital Cost
Corridor/Line Mod Mites | Density/Sq. | Dansity/Sq. | Mile (existing | Cost/Mile " "
Mile Mile or forecast $ millions omme
2025/2035)
| Existing Matro Rail Sarvice
Blue LRT 220 3,200 240 When built
R N . (existing)
Green LRT 18.0 1,800 340 When built
I —L i - (existing) _ . i
Red/Puple HRT 1589 8,700 $300 When bunlt
{existing)
Gold LRT 13.5 1,600 354 When bullt
(existing) .
Orange BRT 146 | 9,500 5,500 1.700 $25 When built
. . (existing)
Eastaide LRT 58 17.000 15,000 4,200 5152 Final Cost
{Phase [) {forecast)
Studies e
Wilshire 1o HRT 80 13.000 20.000 5,600 3425 $2009
WW (forecast)
Expol LRT a5 12,000 10.000 4,200 390 $2009
(forecast)
Expo il LRT 88 11,000 8,500 3,300 $190 $2009
{forecast)
Easiside LRT 9.3 B.400 4,200 1.100 $190 $2008
(Phase I1) 1 {forecast) )
Foothill LRT 245 | 5900 3.000 1,200 55 £2009
Extension | _ . (forecas!)
Crenshaw LRT 85 5.200 5,800 1,600 %180 £2009
{LPA) (forecast)

1.1.2.2 Determination of Grade for the Crenshaw / LRT

Onee LRT was determined to be the appropriate mode for the Crenshaw / LAX Transit Corridor,
each iniersection and alignment segment was analyzed to determine where it may be necessary 1o
deviate from the typical at-grade alignment for LR and incorporate a grade separation.

Four general categories of criteria are used to determine if and where grade separations should be
included for a light rail project:

* Metro Grade separation policy.
* Environmental impacis.

*  Availability of nght-of-way.

*  (Mher factors.

Hatch Mott  Crenshaw/LAX Transit Comidor Project 5
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1.1.2.3 Metro Grade Crossing Policy
Overview

To provide a standard methodology for determining whether grade crossings along light rail lines
should be grade separated or ai-grade, the Metro Board adopted and published a Policy for Grade
Crossings for Light Rail Transit on December 4, 2003, The policy established consistent criteria
for evaluating operational, safety, institutional and financial issues. It also recognized that
decisions aboul grade crossings are made under complex circumstances that include the interests
of local, state and federal govemments, the communities near the rail line, and the agency.
Essentially, the policy established a process of several steps where individual grade crossings are
evaluated in progressively greater detail to determine the conditions under which light rail trains
may operate through a crossing efficiently and salely at-grade. The process with successive
milestones is presented in Figure -2 - Light Rail Roadway Crossing Review Process.

Figure 1-2 - Light Rail Roadway Crossing Review Process

" Baa Dwtlasnd Saabyies Foowshan

As a first step, each crossing is evaluated based on the level of traffic estimated to operate
through the intersection in the horizon year (in this case, 2030) and the number of trains proposed
to pass through that intersection. The data on these traffic levels is plotted against a graph as
presented in Figure I-3 — Initial Screening Analysis for Light Rail Roadway Crossings.
Intersections which fall in the zone labeled “At Grade Operation Should be Feasible” with low
traffic projections and relatively low train levels are determined to be generally feasible with at-
grade crossings. These crossings are taken into further review of design features to evaluate
safety features and to evaluate whether gates are appropriate safety measures as depicted in
Figure I-4 - Evaluation Flowchart. In street-running operation, gates are generally not used.

- Hatch lul'nll& Crenshaw/LAX Transit Corridor Project (]
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Intersections which fall under the zones labeled “Possible At Grade Operation™ or “Grade
Separation Usually Required” require additional analysis of traflic conditions, safety conditions,
and rail operations to determine the appropriate operating configuration.

Figure 1-3 - Initial Screening Analysis for Light Rail Roadway Crossings
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Figure 1-4 - Evaluation Flowchart

Initial Screening Process

! Al Grade Possible At Grade
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Operational and Safety
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Application to Park Mesa Heights Alignment

The application of the Metro's adopted Grade Crossing Policy concluded that the Park Mesa
Heights alignment does not wamrant a grade separation per the policy. Figure 1-5 - Initial
Screenming of Rail Crossings alony the Park Mesa Heighis Section shows that of the seven
interseciions where there are potential amomobile and train movements, all fall within the zone
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where At Grade Operation Should be Feasible™. Also physical condinons of these intersections
do not present conditions considered out of the ordinary for the safe operation of light rail rains.

Figure 1-5 - Initial Screening of Rail Crossings along the Park Mesa Heights Section
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1.1.2.4 Environmental Impacts

Overview

Another major set of criteria used in determining where grade separations may be wananted is
the evaluation of environmental impacis, specifically those analyzed under the environmental
review process (during the development of the EIS/EIR).

While all environmental impacts play a role in the determination of a requirement for a grade
separation, the primary factors that tend to affect a grade separation decision are traffic impacts.
Other factors such as visual impacts, neighborhood and community impacts, impacts to historic
and cultural resources sometimes contribute to decisions related to grade separations.

Based on the analysis of traffic impacis presented in the DEIS/DEIR, wraffic impacts in the Park
Mesa Heights section were either insignificant or could be mitigated using the reasonable
application of standard design responses to address traffic and safety impacts.

Hatch Mott  Crenshaw/LAX Transit Corridor Proj
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Application to Park Mesa Heights Alignment

Figure I-6 - Initial Assessment of Traffic Impacts Assuming Exclusive Light Rail Signal Phases
shows that with the itial assumption of exclusive phases for light rail three out of seven
intersections, demonsirated potential traffic impacts. Based on this finding, “street-running
operation” was tested. Streel-running operation represents an operating configuration where light
rail trains operate with traffic subject to special train signals controlling their movement. This is
the standard operating configuration for most light rail systems that operate in city streels,
including sections along the Metro Gold Line {Pasadena and East Los Angeles sections) and
along the Metro Blue Line (in downtown Los Angeles and downtown Long Beach),  Under street
running operation, there are fewer significant impacis. Traffic impacts at the intersection of
Crenshaw and 34th Street can be mitigated using limitations to the lefi turn movement across this
intersection — a standard mitigation technique. Based on this traffic analysis, it was determined
that there are no significant traffic impacts that would warrant deviation from at-grade street
running operation. The resultant traffic impacts and the finding of no significanmt impact is shown
in Figure -7 - No Significant Traffic Impacts with At Grade Street Running Operations along
Crenshaw in the Park Mesa Heighis Section.

Figure 1-6 - Initial Assessment of Traffic Impacts Assuming Exclusive Light Rail Signal
Phases
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Figure 1-7 - No Significant Traffic Impacts with At Grade Street Running Operation and
Mitigation Measures along Crenshaw in the Park Mesa Heights Section
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The analysis of all other environmental impacts, specifically visual impacts, neighborhood and
community impacts, impacts to historic and cultural resources, concluded that no sigmificant
impacis are caused by the light rail system in an at-grade configuration along this section.
I'herefore, no environmental criterion requires a deviation from at-grade operation of light rail in
the Park Mesa Heights section.

1.1.2.5 Availability of Right-of-Way

Overview

Often, decisions on grade separations are affected by the availability of right-of-way. Right-of-
way 15 required for all sections of an LRT guideway. Ofien right-of-way is constrained or has
specific pinch points that require grade separation. For example, the scction of the alignment
through Leimert Park Village demonstrates limited sireet right-of-way. In the Leimen Park
Village section (hetween 39th and 45th Streets), the sireet right-of-way contains three through
lanes, which are enitical for the circulation of traffic. There is no right-of-way that can be secured
without significant impacis to either traffic or displacements 1o one whole row of commercial
businesses on one side of the street. In situations like the Leimert Park Village section, the right-
of-way constraint contributed 1o a grade separation recommendation.

Application to Park Mesa Heights Alignment

There is no right-of~way constraint that exists along the Park Mesa Heights section that would
impede the safe and efficient operation of light rail or the circulation of traffic and pedestrians in
thiz area. In this section, the Crenshaw Boulevard is 180 feet wide [rom back-of-sidewalk o
back-ol-sidewalk, and 150 feet wide from curb-to-curb. This right-of-way width can
accommuodate the preservation of three through traffic lanes in each direction, all existing
dedicated turn lanes (with the exception of the NB and SB left turn lanes at 54th Strect), and one
row of parking on both sides of the streel.  Retention of travel lanes will be achieved by
reconfiguring frontage roads to eliminate outer parking lanes. The frontage roads provide local
access to the two rows of parking in this section, but do not add to the through-capacity of the
sireet.

Hatch Mott  Crenshaw/LAX Transit Corridor ect 11
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The street reconliguration (preliminary conliguration shown in Figwe /-8 - Cross Section of
Crenshaw Boulevard) accommodates the light rail puideway while preserving the cssential
functions of the boulevard (automobile circulation, pedestrian circulation, safety, and parking).
There is no right-oF-way constraint that requires the Park Mesa Heights Alignment to be grade
separated.

Figure 1-8 - Cross Section of Crenshaw Boulevard
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1.1.2.6 Other Factors

Overview

Offen, decisions on grade separations are affected by regulatory reguirements or physical
conditions specific (o an area. For example, adjacent to the South Runway Complex of LAX, the
Federal Aviation Administration regulations require the removal of obstructions across a zone
defined by the end of the runway. As another example, the elevated Metro Green Line near
Aviation Boulevard and Imperial Highway requires the alignment of the Crenshaw/LAX line to
be elevated 1o interface with the Metro Green Line. Similarly, the Metro Gold Line Eastside
Expansion project included a 1.7 mile tunnel through the Boyle Heights portion of the alignment
as it was felt that the narrow pre-automabile street neighborhood of Boyle Heights, perhaps Los
Angeles oldest suburb, would have been substantially impacted by a surface light rail line. These
other factors apply only o specific contexts and not to the entire corridor.

Application to Park Mesa Heights Alignment

There are no specific regulatory requirements or physical conditions that require the grade
separation of the light rail alignment in the Park Mesa Heights section,

Hatch Mott  Crenshaw/lLAX Transt Comdor Pr 12
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A comprehensive and thorough analysis of all of these factors leads 10 the conclusion tha this
section of the alignment should be at-grade 10 be consistent and compatible with Metro policies.

Subsequent to the publication of the DEIS/DEIR, Metro received comments from Federal, State,
Regional and City Governmen! and Agencies, from privale organizations and from the gencral
public. A number of the agency and public comments received are directly related 1o the study

area.

Many comments expressed a strong desire that the LRT alignment be completely grade separated
along the entire length of Crenshaw Boulevard. Factors raised in these comments include safary
(pedesirian safety, particularly for school children and the elderly; and vehicular safety), traffic
and parking (congestion at crossings and impacts of street reconfiguration), economic
developmenl, communily impacts, environmental jusiice. A total of 283 comments are related in
some form; generally or specifically 1o below grade alignment in the Park Mesa Heighis area,
{Table {-2 - DEIS/DEIR Comments). Responses to all of the comments received on the
DEIS/DEIR will be provided as part of the Project Final EIS/EIR.

Table 1-2 - DEIS/DEIR Comments

Topic Number of Comments

General consideration of below grade 176 (35 reference an extended below grade segment

alignments along the entire length of the alignment on Crenshaw
Boulevard)

Below grade alignment in the Park Mesa | 107 (67 reference concemns about traffic and pedestrian

Heights Area crossings)

Total Related Comments 283

1.2 Precedent for At Grade LRT Operations in Similar Contexts

There is precedent for the type of operation and physical configuration recommended for the Park
mesa Heights section of the alignment. Light rail systems operating on semi-exclusive rights of
way shared with cily streets provide quick and convenient access options throughout a
communily’s residential, commercial and industrial regions. In many cilics, light rail
infrastructure is integrated with the existing environment of a city and urban area with operation
within city streets serving adjacent land uses and development clusters directly. In these contexis,
light rail systems in North Aumerican aitraci riders, and provide accessibility that spurs economic
growth. As stated in TORP Report 17, Integration of Light Rail Transit imio City Streets, 1996,
page 7, the LRT systems have also proven themselves o be safe systems while operating on ciry
street right-of-way. The Cities of Sacramento, San Francisco, San Jose, Los Angeles and San

Diego exemplify this success.

Existing systems in Los Angeles comparable to the Crenshaw/1LAX Transit Corridor are the

Metroa Blue and Gold Lines.

Hatch Mott  Crenshaw/LAX Transit Corridor Project 13
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1.2.1 Los Angeles Metro Blue Line

The Metro Blue Line, shown in Fignre /-9 — Metro Blue Line, runs between Downtown Los
Angeles and Long Beach serving 22 Stations. This system is among the busiest in the Lnited
States with approximately 80,000 boardings per day or aboul 25 million passengers per year. Al
22 miles, it is the longest LRT line in the Los Angeles Metro system. While the Metro Blue line
utilizes former Pacific Electric Railway ROW and a short subway between Pico & Tih Sireet, in
Downtown LA and Long Beach the tracks are at street level center running. There are 17 at-
grade stations, 4 aerial stations and one underground station,

Figure 1-8 - Metro Blue Line

Sourca’ Photo by Salaam Allsh

Sections of the Metro Blue Line alignment are comparable to the Crenshaw/LAX transit Comidor.
Along Washington Boulevard, the Metro Blue Line operates in the center of the sireet for a length
of approximately 1.9 miles, ulilizing embedded track in a residential, retail & light industrial arca.
Landscaping 1z incorporated along the alignmeni. Along Washington Houlevard the width of the
street i approximaiely 72 feet. As the LRT tracks tum south at Washington Station, they remain
center running in the median of Long Beach Avenue between two northbound and two
southbound traffic lanes through an indusirial area. Along Long Beach Boulevard the Metro Bluc
Line is also street running at the Willow Station in a landscaped median between two northhound
and two southbound traffic lanes of Long Beach Boulevard, continuing in this configuration for
2.5 miles between Willow Street and 1 Street. In this section, the width of the boulevard is
approximately 105 feet

u Hatch Mott  Crenshaw/LAX Transit Corridor Project 14
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1.2.2

Los Angeles Metro Gold Line

The newest 5.8 mile extension in the Los Angeles Metro System, the Gold Line (Frgure (=110 -
Metro Gold Line), a 19.4 miles long LRT uses a mix of surface, aerial and below grade modes 1o
serve 21 stations. Of these stations, two are underground, one is aerial and the rest are at-grade or
in freeway median. The Metro Gold Line has about 32,000 boardings per day and serves several
of South California tourist attractions. Figwre 1-10 shows the Metro Gold Line at-grade median
running at the landscaped East Los Angeles Civic Center Station.

Figure 1-10 - Metro Gold Line

Mulliple sections of the Gold Line run at-grade in the street median. Trains run at-grade in
Pasadena and South Pasadena, in Highland Park along Marmion Way, along Alameda Street and
First Sireet in Little Tokio and Boyle Heights and along Third Sweet and East Los Angeles.
Streetscaping and landscaping are integral with the LRT alignment and station sites o enhance
the surrounding neighborhoods
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1.2.3 Sacramento Regional Transit (RT)

Sacramenio R operaies 3 W roure mile !|__'!'|: rail system SErVINg palrons w ith 45 statons (Figure
i-11 ~ Sacramenio BT). The system runs two major routes, the Gold Line operating east and
wesl from the cily of Falsom, CA to Sacramento’s downtown Amirak station, and the Blue Line
-1r‘\‘:Tﬂ“”|-_l" I'I{‘ﬁ.l"l o M:l!l.lh tl‘n:rll. '\ﬂﬂh .l'ﬁ.l.n'l_..l.l'['lL'HH" ({4 h‘l'l“]l ?‘i,‘u."rurl!unl!n :‘\Hls:t}-!‘l". e Ft'ri:.q:T". I:Tl.-"'ll..'
entire system 15 at-grade with the majority of the Downtown tracks within city sireets on shared
right of way. The system presently serves approximately 58,000 daily passengers, including a
significant number of handicapped patrons who live and work in the state’s capital. This system is
similar 1o the proposed Crenshaw LRT system in that it shares city sireels with vehicular iraffic ai
intersections and serves the public with at-grade stations. This system is recogmized as one of the
safest LRT systems in the USA

Figure 1-11 - Sacramento RT
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1.2.4 San Diego Trolley

The San Dicgo Trolley system is an iconic LRT system. The ~“Trolley™ as it is known operates 3

lines with 33 stations (Fi
between "Old Town™ in downtown San Diego to the LS /Intemational Border with Mexico. 1
21 mile "Orange Line™ operates between downtown San Dhego and Gillespie Field to nonheast
San Diego. The 19 mile “Green Line™ operales between the Old Town Transit Center in San
Dicgo to Santee Town Center. From it's beginning in 1981, the “Trolley™ has been a huge

re =12~ San hego Tralley). The 19 route mile “Blue Line™ operates

component in revitalizing downtown San Diego and its surrounding communities. The Trolley 15

a highly popular. convenient and reliable system carrying about 110,000 riders per weekday. It

also records significant ridership on weekends. Most of the San Dicgo “Trolley™ sysiem is surface

and street running. Sections that operale in city streets have a street widih between approximately
45 feet and 155 feet. The San [iego LRT system is similar to the proposed Crenshaw line in that

it operates within busy city sireets. 1t has proven o be & very sale sysiem

Figure 1-12 - San Diego Trolley

Source” Pholography by Peler Ehrbch
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1.2.5 San Jose Valley Transportation Authority (VTA)

California’s Santa Clara Valley Transponation Authority (VTA) currently operates 84 wack miles
of light rail transit {LRT) system in Santa Clara Valley. There are 62 LRT stations in this system.
VTA operates two LRT lines that serve terminals in downtown Mouniain View 1o the west, Alum
Rock in east San Jose, Santa Teresa in south San Jose and the City of Campbell to the southwest.
Both lines jointly serve downlown San Jose and stop at numerous points in Silicon Valley and its
residential communities. The system carries about 33,500 riders on an average weekday, and is
shown in Figure [-13 - San Jose FTA. VTA’s system is double tracked and is 96% at-grade with
grade separations only over major roads and freeways. The alignment is placed in median sireet
running right of way or on shared use railroad cormidors. This system is also very similar in
character to the proposed Crenshaw Line. San Jose’s Light rail system has proven o be very safe
and reliable,

Figure 1-13 - San Jose VTA
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Source: Pholo by Steve Ewakd
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1.2.6 San Francisco Municipal Railway (Muni)

The San Francisco Muni system is a 143 track mile LRT system serving 84 surface stations and 9
subway stations. The systems serve about 157,000 passenger boardings per day. The SF Mum
syslem is comparable to the combined LA Metro Blue Line, Green Line and Gold Line in irack
miles and daily boardings. San Francisco Muni operates an older system that has been upyraded
to modern LRT standards. Both systems use street runming and tunnels with streel rumming being
mosl prevalent. One of Muni’s most heavily used lines is the N-Judah Line, which has many
similarities with the proposed Crenshaw/LAX Corridor. For example the N-Judah line includes
sections where il transports patrons at-grade along the Embarcadero, one of the city’s busiest
roads—with three lanes of vehicular traffic in each direclion. As the line also passes the new SF
Giants basehall stadium, there are significant numbers of pedestrian crossings of the LRT
alignment. The close mierrelationship berween Muni, pedestrian and vehicular traffic is shown in
Figure 1-14 - Muni LRT on Embarcadero, San Francisco.

Figure 1-14 - Muni LRT an Embarcadero, San Francisco

Sourca” Friolograph by Faler Ehwisch
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DESCRIPTION OF THE PARK MESA HEIGHTS GRADE
SEPARATION (PMHGS)

The PMHGS involves the construction of an additional underground scgment of approximately
4,550 feet in length between 48th and 59th Streets. This underground segment would lie between
two underground sections of the LPA alignment measuring 4,250 feet and 6,350 feet respectively

Constructing the PMHGS underground would result in an extended segment of underground
guideway between the limits of Coliseum Place in the north and Victoria Avenue to the south,
This combined underground segment would have approximate length of 15,250 feet. The extent
of this underground guideway is indicated on Figure 1-1. Plan and profile drawings showing the
resulting horizontal alignment and approximate vertical profile of the PMHGS are included in

Appendix A.

The PMHGS underground alignment would begin a transition from at-grade to below grade at
Coliseum Place approximately in a section of open cut guideway. The below grade LRT
alignment would continue south along Crenshaw Boulevard to a proposed underground station at
Martin Luther King Jr. (MLK) Boulevard. Beyond Crenshaw/MLEK Station the alignment would
continue south under Crenshaw Boulevard.

Beyond the Crenshaw/Slauson Station site, the alignment would continue southwards under
Crenshaw Boulevard to 67th Street. The tunnel alignment then would twm southwest and
continue under the right of way of the Harbor Subdivision. Once the wransition to the Harbor
Subdivision is made, the alignment would return from below grade to at-grade at Victoria Avenue
approximately, through a second section of open cut construction.

The LPA alignment includes an at-grade station between Slauson Avenue and 59th Street. Two
options exist for the Crenshaw/Slauson Station associated with the PMHGS—an underground
station included, or no underground station. In the event that no station is provided at Slauson
Avenue, a structure will still be required in the same approximate location to provide adequate
ventilation to the tunnels.

Existing ground elevation varies over the length of this underground segment, from a minimum
of 137 feet ai the north limit of the PMHGS analysis, Station 377+50, to a maximum of 183 feet
between 54™ Street and 52™ Sireet. Top of rail elevation is generally maintained at a minimum
depth of approximately 50 feet below surface, but deepens to a maximum of approximately 80
feet within the extent of the PMHGS to provide a smooth vertical track profile and maintain
passenger comfort between stations.

Description of Construction Methods

The PMHGS alignment has an overall length of 15,250 feet, comprising a southem retained cut
portion of 640 feet, a central underground section of 14,200 feet, and a northern retained cul
section measuring 410 feet in length. A summary of the construction methods and extents is
provided and summarized in Table 2-1 - Summary of PMHGS Option Construction Methods.

Design studies developed during Advanced Conceptual Engineering concluded that for shorter
tunnels cut and cover construction is most economical. Conversely for longer tunnels, studies
confirmed that mined tunnel construction utilizing a unnel boring machine (TBM) becomes more
economical than cut-and-cover construction, as large cost items such as the procurement of the
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TBM(s) can be distributed over a significant length of tunnel, maximizing efficiency and
productivity, and thereby helping to minimize unit costs. For cul and cover construction, sile
work costs including traffic management and utility relocation become significant cost items,
increasing with length and correspondingly inereasing unit rates and total construction price for
this form of construction,

Based upon the results of the analysis of tunneling methods and the required length of tunnel for
the PMHGS, the use of TBM construction was considered for the entire length, Limited lengths
of cut and cover construction will be required at each portal to allow the track profile to transition
to an adequate depth 10 safely launch the TBM(s). It is anticipated that the length of cut-and
cover tunnel required at each end of the TBM tunnels will be approximately 400 1o 600 feet long.
Based upon the anticipated groundwater elevations, both the TBM tunneling and the cut-and-
cover construction will encounter some groundwater in the northern section of the alignment.

There are no seismic faults requiring modified construction in this arca.
Table 2-1 - Summary of PMHGS Construction Methods

Description ‘-'{';tﬂ]‘“ Start Station* | End Station*
Retained Cut (\Victoria Avenue) | 800 275+00 283+00
Cut and Cover 450 [283+00 | 287+50 _
TBM 3,235 287+50 3159+85
Crenshaw/Slauson Station or

| Ventilation/Crossover structure 270 orhes Mg
TEM 8,360 322455 406+15

| Crenshaw/MLK Station 270 406+15 408+85
TEM 1,.015* 408+85 416+40
Cut-and-Cover 440 416+40 423+40
Retained Cut (Coliseum Place) | 410 423+40 427+50
Total 15,250
* - Station numbering is for reference of locafion along the alignment
Units are in feel

= - includes approximately 300 inear leel of tunnel in growted soil.

Typical cross sections for the tunnel construction methods and the underground stations are
included in Appendix A. Correspondingly, the following processes have been assumed for each
construction method.

In comparison, the LPA alignment over the limits of the analyzed area would be constructed by a
combination of at-grade, retained cut/cut-and-cover and TBM methods. The approximate extent
of each of these construction methods is indicated in Table 2-2 — Stmmary of LPA Construction
Methods.
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Table 2-2 - Summary of LPA Construction Methods

Dascription Length {ft) | Start Station | End Station
Retainad Cul (Victoria Avenue) 800 275+00 283+00
Cut and Cover 2,950 283+00 312+50
Retained Cut (59" Streel) 500 312+50 317+50
At Grade 235 317+50 319+85
Crenshaw/Slauson Station 270 319+85 322455
At Grade 4,145 322+55 264+00

| Retained Cut (48" Street) 640 364+00 AT0+40
Cut-and-Cover 460 I70+40 375+00
TBM 3115 375+00 406+15
Crenshaw/MLK Station 270 408+15 408+85
TEM 755 408+85 416+40
Cut-and-Cover _ 700 416+40 423+40
Retained Cut (Coliseum Place) 410 423+40 427+50
Total 15,250

The differences between the PMHGS and the LPA sre highlighted in Figure 2-1 - Schematic of

Vertical Prafile far PMHGS and the LPA.

Figure 2-1 - Schematic of Vertical Profile for PMHGS and the LPA

Viclosta Ave
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TBM

The use of pressunized face TBMs, either earth pressure balance or slurry machines, has been
assumed for the running tunnels. Pressurized face TBM tunneling is recommended 1o avoid any
requirement for dewatering along the alignment and for control of surface scitlements. A
minimum amount of ground cover is desirable over the TBM to provide confinement of
pressunized {luids used by the machines as part of the tunneling process, to allow some arching of
the ground above the wnnel for siability, and to contrul surface settlement. For the running
tunnels, a minimum cover of one and one half diameters 15 desirable, and has been assumed for
the purposes of this analysis. Where profile constraints dictate that less than one and one half
diameters of ground cover can be provided over the TBM such as at transitions to stations, pre-
excavation ground improvement such as grouting has been assumed 10 provide a stable medium
for tunneling,

For twin bored tunnels, the ground separating the two tunnels is called the pillar. Pillar widih is
optimized when setting oul the alignment to balance considerations of right of way and surface
settlement. For this study, we have assumed that the pillar is minimized at the interlace with the
cut-and-cover construction, again through the use of ground improvement, and increases to
approximately onc tunnel diameter away from the interfaces.

An inside tunnel diameter of 18 foot-10 inches has been assumed for this analysis, based on
earlier planning work, which would result in a TBM and excavation size of about 21 [eet in
oulside diameter.

Cut and Cover

Based on the soils investigations conducted in the corridor in the Spring of 2010, it is not likely
that the cut and cover wnnel at the south portal area will encounter groundwater during
construction, whereas a perched water table is anticipated at the north portal, within the depth of
the excavation. Therefore different excavation methods will be required at the cut-and-cover
sections al cach portal site. To the south it is likely thal some form of soldier pile and lagging
sysiem can be adopted. llowever, at the north portal to preveni groundwater ingress mto the
excavation, a rigid, impermeable suppor of excavation system, comprising deep soil mix walls or
a similar construction method will be required. It is assumed that all excavations will be internally
braced. Where the excavation oceurs on City streets, temporary trafTie decking will be provided
to maimain surface traffic

As rigid suppon of excavation systems are more expensive than their more flexible counterpars,
to maximize the value of the invesiment in this wall type il is recommended that the support ol
excavalion be incorporated into the permancnt siructure at the north portal.

The permanent cut-and-cover structures would be construcied of casi-in-place concrete within the
respective excavations,

Retained Cut

The alignment will transition from at-grade to completely underground by means of sections of
retained cut construction. The construction process is similar to that described for the cut-and-
cover tunnels, whereby excavalion is perfonmed within the limits ol a suppon of excavation
system, and the structure built within the excavated trench. At the south portal as described for
the cut-and-cover tunnel, the excavation will be completely above the groundwater table. At the
north portal the retained cul will transition from below to above the groundwaler table. Therefore
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the excavation method can be modified accordingly o suit the specific site conditions. The
permanent retained cut structures would also be constructed of cast-in-place concrete within the
respectlive excavalions.

Fire Life Safety

To meet the emergency egress requirements of the National Fire Protection Association (NFPA)
130 Siandard for Fixed Guideway Transit Systems, cross passages between the tunnel bores are
required ut 800 foul spacings lo accommodale evacualion of patrons in the evenl of an emergency
incident within the tunnel. For the PMHGS Option, a total of fifteen cross passages would be
required within the extenmt of the 'BM drive. The cross passages within the TBM drive are time
consuming and expensive 1o construcl. Due o the size of the cross passage opening, hand tools
muslt be used for excavation, requinng extensive pretreatment of the edjacent ground.

Conversely, fur the LPA Option anly four cross passages are required within the TBM scctions of
that alignment, eleven less than for the PMHGS Option. Additional LPA cross passages are casily
accommodated in cul-and-cover tunnel sections, by simply creating a door opening in the central
wall separaling the tracks.

Requircments for lunnel ventilation dictate that seme [unn of ventilation structure be provided in
the location in the approximate location of the Crenshaw/Slauson Station, regardless of whether a
starion at Crenshaw:/Slauson is included. I'or the option with no Crenshaw/Slauson Station, the
distance from the Crenshaw/MLK Station to the south porial is approximately 12,315 feel
Providing sufficient ventilation under normal and incident conditions within this tunnel segment
from equipment located al the Crenshaw/MILK Station alone will be extremely difficult,
Therefore, it 1s anticipated that for the option with no Crenshaw/Slauson Station, the construction
of at least one supplemental ventilation shalt will be necessary. Also, Metro Design Criteria
require a crossover wilhin the underground alignment. This crossover could reasonably be localed
Jjointly with the ventilalion structure, within the same excavation. For the purposes of the study, it
iz assumed that the excavation for the crossover is approximately identical to that required for the
station, though ultimately the ventilation equipment rooms, electrical rooms and supply/exhaust
shaft will occupy an area approximately 50% of the plan footprint of the station. To minimize any
impacts with any future station construction, the plant and shaft site could be located 10 either
side of Crenshaw Boulevard, with the purchase of additional right of way

Cost is discussed in Section 4.2 and a detailed cost breakdown of the PMIIGS Option under the
defined scenanios is provided in Appendix B.

Stations

With the PMHGS, if a Crenshaw/Slauson Station is provided, it would become an underground
station. This analysis assumes a single entrance would be provided al the northwest comer of
West Slauson Avenue and Crenshaw Boulevard. A small plaza would be created ai that comer
with access provided by an escalalor, stairs, and an elevator to the station. Ventilation shafis
would also be required. As the LRT alignment along Crenshaw Boulevard would be fully
underground there would be no need for the street reconstruction associated with the LPA Option.
The anly visual impact would be the entrance and entrance plaia 1o the underground station.

As indicated in the Fire Life Safety discussion above, if the PMHGS alignment does not include a
Crenshaw/Slauson Station, a ventilation structure would still be necessary in the same
approximate vicinily as the proposed station location. In this casc, visual impacts would be
potentially associated with the ventilation shaft structures.
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Description of Deviations from LPA

The PMHGS differs from the LPA configuration in terms of iis alignment and construction
methods. A summary of these differences or deviations from the LPA are provided below:

lTornzontal Alignment: Some modificalions to the LPA horizontal alipnment would be made
1o incorporate spiral transilion curves between areas of tangent (straight) track and circular
curves (o provide a smoother ride for Metre patrons, these modilications are slight and do not
significantly ehange the project footprini

Vertical Profile: With the introduction of the extended TBM tunnel, the vertical profile of the
aligniment would significanily be altered, with the resuliing deletion of two portals. With the
extended TBM tunnel, additional fexibility exists to decpen the alignment to avoid adverse
suils conditions and to increase depth of separation over vulnerable utilities.

It is likely for the LPA that the southern tunnel segment (between 59 Street and Victoria
Avenue) would be constructed using cut and cover methods, whereas the longer northemn
segment (berween 39" Street and 48™ Street) would be principally constructed using TBM(s),
with limited sections of cut and cover tunnel at the ponal areas. The PMHGS, would result in
an extended below grade alignment which would principally be constructed using a TEBM.
Environmental considerations arising from the changed construction methods are discussed in
Section 4.1.

Crenshaw/Slauson Station: The LPA configuration includes an at-grade starion between West
Slauson Avenue and West 59th Street on Crenshaw Boulevard. Access o and [rom the
station would be provided st both ends of the platform and four street comers. Due to the
need 1o reconfigure the sireets to accommodate the LRT tracks, the streeis and sidewalks
would be reconstructed along the entire street running portion of the guideway with new
landscaping, pavement designs and art for ransil crealing a fresh look along the full length of
the at-grade guideway on Crenshaw Boulevard.

With the extended wnnel, Crenshaw/Slavson Siation, if constructed, would change from an
at-grade station to an underground station. The stalion construction would be by cut and
cover methods, and would result in additional right-of-way impacts (on the side of the street)
for entrances, venlilation shalts and other ancillary works and potentially for an entire station
box. In the event that no underground Crenshaw/Slauson Station is constructed, a mid-tunnel
ventilation plant would be necessary, in the vicinity of the Crenshaw/Slauson Station
location. The ventilation plant would be necessary to provide sufficient airflow within the
tunnels during congested operanions or during an emergency incident. The ventilation plant
would be substantially located below ground, and construction methods would be similar 1o
those proposed for the underground station. For the PMHGS with a Crenshaw/Slauson
Station, an additional section of cul-and-cover construction would be required adjacent to the
slatiom 1o accommodate a track crassover. For the PMHGS with no station, the crossover
would be accommodated within the extent of the ventilation structure.
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EVALUATION OF PHYSICAL CONSIDERATIONS

This section of the report describes several physical conditions which must be considered as pant
of the analysis. These conditions include the geotechnical considerations, which determine the
feasibility of the PMHGS tunnel option, the interfaces with underground sections recommended
as part of the LPA, and impacts upon existing utilities, drainage and traffic

Geotechnical Considerations

The project is generally located in the northem part of the Los Angeles Basin. The southern and
central parts of the Crenshaw Comidor LRT alignment are underlain by Late Pleistocene-age
sediments of the Lakewood Formation. These sediments may be overlain locally by pockets and
thin deposits of younger Holocene-age alluvium, and are probably underlain at shallow depth by
the Pleistocene San Pedro Formation. The northern part of the alignment is directly underlain by
Holocene-age basinal and stream alluvium. Most of these materials were deposited by streams
crossing the floor of the Los Angeles Basin such as Ballona Creek, and the Los Angeles, and San
Gabriel Rivers. Most creeks and rivers are now confined within concrete- and rip-rap-lined
aqueducts. The two sections of the alignment are separated by the hills and faults of the Newport-
Inglewood structural zone, located in the Baldwin Hills area. There are no hard rocks along the
project commidor. A map of the regional geology is provided in Appendix C.

Soils and Groundwater Regime

As of May 2010, a total of 33 soil borings have been completed between Arbor Vitae Street and
Exposition Boulevard. Ten of these were completed in the area between 48™ and 59" Streets. The
field investigation program has been supplemented by a desk study of available existing
geotechnical information. Based upon the resulis of the field investigations conducted to date, the
general soil conditions along Crenshaw Boulevard are summarized below. The preliminary soil
profile for the PMHGS area is also included in Appendix C.

=  This segment is underlain by up to 20 feet of brown to olive brown, loose 1o medium dense,
silty to clayey sand.

» The silty to clayey sand stratum is underlain by approximately 25 to over 100 feet of medium
dense to very dense, brown Lo olive brown, silty sand to poorly graded sand. This unit also
contains scattered 5 to 10 feet thick pockets of very dense, poorly graded gravel with sand
and silt at approximately 40 feet below existing grade.

= Discontinuous lenses of stiff to hard clay and silt layers are prevalent throughout this portion
of the alignment. In particular, between 43rd Street and Exposition Boulevard, a stiff to hard
clay lens up to 20 feet thick exists at 10 to 30 feet deep below existing grade.

»  Deeper layers of dark brown to olive brown, very dense to hard silt and clay were observed at
depths of 60 feet and below.

During field investigations conducted along Crenshaw Boulevard in March and April of 2010,
static groundwater was encountered in 10 boreholes at approximately 51 to 97 feet below existing
grade. A perched condition was also observed within borings between 38th Street and Exposition
Boulevard where groundwater was observed at approximately 16 to 24 feet below existing grade;
in this area, a clayey unit exists near the perched groundwater elevations.
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As discussed in Section 2.1, the soils conditions dentified, while variable, are suitable for tunnel
construction using either an earth pressure balance or slurry TBM. Once the field investigation
has been completed and the soil profile on the LRT alignment is developed, the tunnel alignment
can be adjusted to facilitate tunneling in the most advantageous soils conditions relative to the
proposed TBM type. Unlike cut-and cover construction, the TBM tunnel offers the flexibility to
adjust the vertical profile at no additional construction cost.

Hazardous Materials

A significant consideration for the TBM tunnel during construction, and in service, is the
potential to encounter hazardous materials. The Crenshaw/LAX Transit Corridor passes through
densely populated urbanized areas and industrial areas, including production oilfields. Therefore,
the potential of encountering hazardous wastes as well as petroleum-contaminated soils and
groundwater, and organic gases during tunnel excavations is always present. The potential for
encountering hazardous materials during construction and operation of the LRT system will be
addressed and mitigated as pari of the projects risk management process. Mitigations will include
gas delection equipment, appropriately designed tunnel ventilation systems, and a gasketed tunnel
liner to prevent gas infiltration into the in-service tunnel,

Interfaces with Underground Sections Recommended as Part of the LPA

The ereation of the single long tunnel results in the elimination of two portals, as indicated in
Figure 2-1. required to transition the LPA underground segments to the adjoining at-grade section
of trackwork. Correspondingly interfaces between the LPA tunnels segments and the PMHGS are
created underground. However, as described in Section 2.1, the lengthened single tunnel
alternative does not necessarily interface with the LPA tunnel segments, but could provide the
opportunity to optimize the track vertical profile and the tunnel construction methods, through the
maximized use of a TBM.

Constructability Considerations and Requirements
Requirements for Tunnel Construction and Fabrication

The feasibility of the construction of the PMHGS Option must consider the physical requirements
associated with building and operating the tunnels, and the impacts of these requirements on the
neighboring communities. Requirements for construction staging areas for equipment and
materials—Ilocations and sizes, requirements for delivering materials to and hauling spoil from
the site, including truck routes and operating windows, and the interrelationship between LRT
operations and tunnel ventilation system must all be considered.

No evaluations or decisions have been made regarding contract packaging for the LPA. The
PMHGS tunnel could be procured as a single tunnel construction contract or combined with other
project work. To facilitate construction, contractor staging areas will be required for contractor
offices, parking storage of materials and equipment at the portal/retained cut sites and also at
intermediate station or ventilation structure sites. At each site, the staging area should be adjacent
to the construction. In each case an area of approximately 2 to 3 acres would be desirable. This
total acreage can be a combination of on-street staging, in areas where traffic lanes are otherwise
reduced to support the construction, and private property such as parking lots which can be leased
or purchased as necessary. This acreage may have (o be increased at the TBM launch portal
depending on the type of TBM used. As indicated in Section 2.1, a pressurized [ace machine—
either earth pressure balance or slurry will be required. IF it is determined that a slurry machine is
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mare suited to the anticipaled ground conditions, additional staging area for slurry pumps, de-
sanding and recirculation equipment will be required. The slwry can be piped to a plant remote
froan the lunnel site as necessary. However, as indicated in Figure 3-1 - TBM Slurryv Plani, New
Yark City Tranxi, Second Avenne Subway Project, New York, XY, the plant can be reasonably
compact. This tame area would also be required for the LPA tunnels, if a slumy TBM is

preferred

Figura 3-1 - TBM Slurry Plant, New York City Transit, Second Avenue Subway Project, New
York, NY

In addition 1o the staging arcas adjacent to the tunnel alignment, additional area must be found 1o
manufacture and store the precasgi concrete turmel lining segments. As this fcility would be
several acres in size, 1t may be difficult 1o locate appropnate space to maintain this plant close to
the tunnel alignment. However, it is fairly typical that the fabrication facility can be remote from
the tunnel sile. For example the Travlor Shea Ghazi (TSG) Precast Plant in Littlerock near
Palmdale has provided precast segments for several Los Angeles tunnel projects. A typical THM
segment production and storage area is shown in Figure 3-2 -~ TBM Segment Production Factlity,
Palmdale, CA.
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3.3.2 Utilities

A number of major utilitics exist on or adjacent to the proposed Crenshaw/LAX LRT alignment,
The most enical of these utilities, their locations, and the wility impacis for the PMHIGS
alignment are identified in Table 3-1. Drawings indicating the approximate location of these
utilities are included in Appendix A

For the PMHGS, mosi of the alignment is in a section of TBM tunncel. The wop of tunnel would be
in most cases significantly deeper than the depth of burial of the wilities In addition, the PMIIGS
results in the elimination of two portals at 59th Street and 48th Street. The removal of these
portals, combined with the extended use of TBM construction, results in minimal utility impacts,
as evidenced in Table 3-1'  Potential Utility Impaets.

Table 3-1 - Potential Utility Impacts

Utility DEIR/DEIS | Description Impacts to |
Station | PMHGS
| _Location | Alignment
Storm drain | STA310+80 | 21°-27" RCP 44’ west of Crenshaw Boulevard None
to STA centeriine between 60" Street and 58" Place

320+70, 60" 1 Bottom of pipe approximately 6' below existing
Street lo 58" | street grade. Pipe ties into existing 24" storm drain
Place line in 60" Street.
Storm drain | STA 310480, | 24" RCP crossing Crenshaw Boulevard & north of | None
80" Street | 60" Street centerline. Bottom of pipe approximately

6" below existing sirest grade Pipe ties into existing

| storm drain line east of Crenshaw Boulevard/60™
YOS, (T G | DS SIS
Fiber Oplics | STA 310+80, | Overhead fiber optic wires crossing Crenshaw None
(LA City) 60" Street | Boulevard on south side of Crenshaw
| Streat intarsaction Wire heights

) L _have yet to be determined. o o
Sewer STA 310+80 | 10" RCP, +/- T° cover None
STA310+80 | 8" RCP, +/- 6 cover, on east and west sides of
to STA Crenshaw Boulevard
323+30 | T ety St o) = e
Telephone | STA317+20, ' Conduit crossing Crenshaw Boulevard at 59™ | Nene
{Pacific 59" Street Street centerling, Burial depth yed to be determingd. [
Telephone &
Telegraph
Co) i i
Gas STA M7+70 | 26" H Gas, Southem California Gas crossing None
Crenshaw Boulevard al 59™ Street intersection.
_ Burial depth yet to be determined.
Cable (TW) | STA323+80, | Overhead cable wires crossing Crenshaw None
Slauson Ave. | Boulevard on south side of Crenshaw
Boulevard/Slauson Avenue intersection. Height of
wires yet to be determined.
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| north of 54" Sireet centerline

Utility DEIR/DEIS Description Impacts to
f Station PMHGS
| Location o o | Alignment
Sewer | STA310+80 8 RCP. +/- & cover, on east and west sides of | None
lo STA Crenshaw Boulevard. !
323+30. !
STA 323+90 8" RCP, +/- 5 cover, east side of Crenshaw |
lo STA Boulavard
338+40 |
STA 323+90 !
lo STA 8" RCP, +/- 5' cover, weslt side of Cranshaw i
323+40 Boulevard !
STA 323+80 8" RCP, +/- 5 cover, crossing Crenshaw |
| Boulevard al Slauson Avenue |
Telephone STA 223+50, | Condull crossing Crenshaw Boulevard 40' south of | None
(Pacific between Slauson Avenue centerline. Burial depth yel to be
Telephone & | Slauson determined. |
Telegraph | Avenue and !
Co.) 57" Street " |
Water (MWD | STA 330+70, | 48" precast concrete MWD water pipe at +- 20 feet | Vertical
57™ Street at | from street surface o botiom of pipe. alignment
Crenshaw ' | may have to
Boulevard | be modified
o maximize
separation
! batwesn
tunnel and
I S . R “.‘!'El’... t—
Storm drain | STA310+80 | 217-27" RCP 44’ west of Crenshaw centerline None
|10 STA between 80" Street and 58" Place. Bottom of pipe
320+70. 60 | approximately 6' below existing street grade. Pipe
| Street to 58" | ties into existing 24" storm drain line in 60" Street.
| Place i
|
STA 323+90 24" RCP, top +/- 6" cover
o STA |
330+80
STA 323+50 27°-33" RCP Storm Drain, , approximately 5' cover
over pipe, storm drain crossing Crenshaw
b | Boulevard at Slauson Avenue intersection T e
Telephone | STA 338+60, ' Conduit crossing Crenshaw Boulevard 30 south of | None
(Pacific 54" Street | 54" Street centerline. No depth of conduit shown
Telephone & | on plans.
Telegraph |
Co.) STA 335+70 |
to STA Conduit running parallel with and approx 40" east
344400 of Crenshaw Boulevard centerine.
STA 342+70 | Condult crossing Crenshaw Boulevard approx. 380°
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Utility | DEIR/DEIS Description Impacts to
| Station | PMHGS
| Location | Alignment

Cable (TW) | STA 338+90, | Overhead cable wires crossing Crenshaw | None
| 54" Street | Boulevard on north side of Crenshaw '
i ' Boulevard/54™ Street intersection. Height of wires
5 to be determined. e |
Sewer STA 323+90 ' 8" RCP, +/- 5' cover, on east and west sides of | None
to STA | Crenshaw Boulevard ‘
338+40 ' !
|
STA 339+50 | 6" VCP, +/- 5 cover, east side of Crenshaw
to STA | Boulevard
350+80 |
STA 338+50
to STA | 8" RCP, +/- 5 cover, west side of Crenshaw
350+80 Boulevard o - 2,
Storm drain | STA 338480 | 30"-39" RCP Storm Drain, approximately 5' cover | None
to STA | over pipe, storm drain runs parallel with and
364+00 approximately 10' west of Crenshaw Boulevard
- | centerline between 54" Street and 48" Street
Telephone | STA 357+75, | Conduit crossing Crenshaw Boulevard 23' south of | None
(Pacific Westmont | Westmont Avenue centerline, Depth of conduit yet
Telephone & | Avenue to be determined.
Telegraph '
Co) | 5TA 354+20 | Conduit running parallel with and approx. 40° east
to STA | of Crenshaw Boulevard centerline
| 386+50 Sz
Gas STA 345+60 16" Gas, Southemn California Gas, unknown depth, | None
to STA | gas line runs parallel with and 5" west of Crenshaw
372+00 Boulevard centerline, main moves to 47° E/W ROW
| at wnnel transition area between 48" and
| Brynhurst Avenue,
32
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Utility DEIR/DEIS Description | Impacts to
Station | PMHGS
e b OGRNION — 1 _Alignment
Sewer STA 339450 | 6" VCP Sanitary Sewer, City of Los Angeles, None
to STA approximately 5' cover over pipe, sanitary sewer l
350+80 | runs parallel with and approximately 30° aasl of 1
- Crenshaw Boulevard centerline between 54™ Street |
and point north of 52™ Street ||
STA 338+50 | B" RCP, +/- 5 cover, west side of Crenshaw |
to STA Boulevard .
350+80,
I STA 350+80 | 8" RCP, crossing Crenshaw Boulevard 500° N/O .
| 52™ Street '
STA 351420 | 8" RCP, +/- 7' cover, west side of Crenshaw |
to STA | Boulevard
366+50 : |
STA 351420 | 6" VCP Sanitary Sewer, approximately 6' cover I
to 364+00 ! over pipe, sanitary sewer line runs paraliel with and
1 approximately 15" east of Crenshaw E-n‘.l&\rar:l
| centerline between a point north of 52™ Street and
| la"sweet _ s . ]
" Stormdrain | STA 338+90 ]_30'-39‘ RCP Storm Drain, approximately 5' cover Mone
lo 364+00 | over pipe, storm drain runs parallel with and
| approximately 10' wast of Crenshaw Buubauard !
[ : centerline between 54" Street and 48™ Street '
Telephone | STA 363+80, | Gnndurt crossing Crenshaw Boulevard 20° south of | None
(Pacific | 48" Street 48" Street centerline. No depth of conduit shown
Telephone & on plans.
Telegraph |
Co.} STA 354+20 {
to STA Conduit running parallel with and approx. 40’ east |
N | 386+50 of Crenshaw Boulevard centerline 5
Cable (TW) | STA 364400, Overhead cable wires crossing Crenshaw ' None
48" Street Boulevard on north side of Crenshaw -
Boulevard/48™ Street intersection. Height of wires |
. notshownonplans. |
| Stormdrain | STA 364+00 | 39°- 45" RCP at 24’ west of Crenshaw Boulevard | 1 Mone
to 373+00, centerline and crossing Crenshaw Boulevard to
Leimert Leimert Boulevard at STA. 370+00. Bottom of pipe
Boulevard approximately 9 below existing street grade. Pipe
:::mhnwas northerly along westerly curb of Leimert
i Boulevard after crossing Crenshaw Boulevard.
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Utility DEIR/DEIS " Descripon = | impactsto
| Station | PMHGS
e | _Location ; . Alignment
Sawear | STA 384+00 8" VCP, +/- 6 cover, east side of Crenshaw | None
| to STA Boulevard
| 373+00
STA 351+20 6" VCP Sanitary Sewer, City of Los Angeles, |
to STA approximately 6’ cover over pipe, sanitary sewer
364+00 hne runs parallel with and approximately 15 east of
Crenshaw Boulevard centerline between a point
north of 52™ Street and 48” Streal

. 8" RCP Sanitation Sewer City of Los Angeles,
STA 351+20  approx. 6' cover over pipe, Sanitation Sewer runs

to STA paraliel with approx. 30" wasl of Cranshaw
354+00 Boulevard centerline between a point N/O 52™

Streel and 48" Street

| 8" VICP Sanitary Sewer, City of Los Angeles, I
STA 364+00 | approximately &' cover over pipe, Sanitation Sewer
to 373+00 | line runs parallel with and approx. 35" west of

Crenshaw Boulevard centerline north of 48" street |

It can be seen from Table 3-1, that of the utilities along the Park Mesa Heights Scction, one of the
utilities has a potential impact associated with the below grade alignment.

The existing 48™ Metropolitan Water District water line crossing Crenshaw Boulevard a1 57°
Strect {Station 3304+70) is significantly decper— approximately 20 feet to the bottom of the pipe,
than the majority of utilities along the Park Mesa Heights Grade Separation as noted herein. Any
potential conflict between this utility and the PMHGS can be minimized by adjusting the vertical
profile of the track alignment to maximize the separation between the utility and the unnel.

3.3.3 Drainage

Based on the current vertical alignment included with this analysis, the light rail will be
completely below grade between 48™ and 59™ Streets. Assuming that wnneling is used (as
opposed 1o cut and cover), the grades in the area will not change as a result of undergrounding.
Therefore, there will be no impact on the existing drainage and drainage patterns due to the below
grade alignment in this arca.

3.3.4 Traffic

A PMHGS would result in no required permanent alieration of the street profile along Crenshaw
Boulevard between 48" Street and 59" Street. However, construction of the underground
Crenshaw/Slauson Siation, or the ventilation structure if no station is provided, would be
completed using cut-and-cover methods. Therefore some temporary disruptions 1o traffic would
occur al this Jocation during construclion.
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4 EVALUATION OF OTHER FACTORS

Summary of Environmental Considerations

As with the LPA, the environmental impacts were assessed. The LPA in the Park Mesa lleights
neighborhood has found 1o have no adverse significant impacts after miligation.

The environmental and community impacts of the below grade PMHGS will difTer from those
defined in the DEIS for the LPA. A preliminary summary of potential impacts of the PMHGS is
presented in Table 4-1 - Summary of Environmental Screening. For comparative purposes, Tahle
4-1 indicates the results of a general assessmem of environmental impacts of the LPA, as stated in
the DEIS, and indicates impacis for the PMHGS.

Table 4-1 - Summary of Environmental Screening

Environmental LPA Environmental Impacts from | PMHGS Patential Additional
Criteria DEIS/DEIR Environmental Impacts
No adverse effect. Mo adverse effect.
Would improve mobility and Would improve mobility and
transportation options and provide | transportation options and provide
redevelopment and transportation redevelopment and transportation
Land Use and oriented development opportunities. | oriented development opportunities
Deavalopment
Potential difference in
redevelopmant potential based on
inclusion of Crenshaw/Slauson
Station.
Potential adverse effect. some Potential adverse effect: one
parcels may be required for parking. | additional property may be required
. for entrance to undarground
Displacement and No adverse effect after mitigation. Crenshaw/Slauscn station or
Relocation of Existing ventilabon shaft (SE comer of
Uses Slauson Street)
No adverse effect after mitigation.
Potential visual impact by removing | Potential visual impact by removal of
the trees in the median, removing median trees and loss of parking
parking spaces. spaces localized 1o station areas
only.
Neanbombad impacts. | No adverse effect after mitgation ’
and replacement of lrees No adverse effect after mitigation
and replacement of trees in station
areas.
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Environmental LPA Environmental Impacts from | PMHGS Potential Additional
Criteria DEIS/DEIR Environmental Impacts
No adverse effect after mitigation. | No adverse effect
Landscape {mature trees in The LRT system would be
Cranshaw median), medians and extensively below grade. Guideway
frontage roads removed. Mitigation | visibility and median tree removal
involves replacement of rees and | would be limited to portal areas
Visual Quality | landscaping along sidewalks of (none of which are in the Park Mesa

| Cranshaw Boulevard

Fixed guideway in the middie of
Cranshaw Bouevard with overhaad
wires and overhead contact system

(OCS) poles.

Haights araa)

Below grade alignment and stations
would minimize visual impacts (no
OCE poles and wires associated
with at-grade operations)

No adverse effect. Mo adverse effect. the noise source
will be moved to a below grade
Moderate LRT pass by noise impact | alignment
Noise and Vibration between 48" Street and 59™ Street
{which does not meet thresholds of
significance)
Less than adverse affect with Less than adverse effect with
Geotechnical/Subsurfa | Mitigation mitigation.
ce/Seismic/

Potential Adverse Effect if
rIRAITISN Mtarals subsurface gases encountered
Histonic, Less than adverse effectfrom | Less than adverse effect from
Archaeological and potential seltlement and damage | potential settlement and damage
Paleontological that may result during excavation that may result during excavation
Resources

Mo Advaraa Effect No Adverse Effect
Parklands and Improves public transit access to Improves public transit access to
services located within 0.25 mile services located within 0.25 mile
from alignment from alignment
a5
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Environmental
Criteria

| LPA Environmental Impacts from
| DEIS/DEIR

PMHGS Potential Additional
Environmental Impacts

Construction Impacts

! No Adverse Effects with mitigation,
except air quality.

Temporary construction noise,
vibration, street closures, cars using
neighborhood streets to avoid
construction, visible staging areas
with equipment, stockpiles and
concrete barriers, increased
| emissions, and pedestrian and
motor vehicle access, safety, and
security effects

Temporary lighting may affect
residential areas by exposing
residents to glare from unshielded
light sources or by increasing
ambient nighttime light levels.

Generally no Adverse Effects.

There will be fewer surface impacts,
such as utility relocations and traffic
relocations due to use of TBM.

Surface impacts to traffic and air
quality are minor,

Moise and vibration during
construction will also be less
evident due to use of TBM.

Increased trucking for spoil removal
and delivery of precast tunnel lining
segmenits.

Hatch Mott  Crenshaw/LAX Transit Corridor Project
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Construction jobs created
o Mo adverse effect. Mo adverse effect:

Economic | Additional jobs, transit operations, Additional jobs, transit operations,
E:; BBauneﬁﬂt:t Wmpacts Increase in economic oulput, Increase in economic output,

increase in household eamings, increase in household eamings,

property tax loss property tax loss
Emvironmental Justice | NO adverse effect No adverse effect

Mo Adverse Effects with mitigation | No Adverse Effects with mitigation.

Train crossings would occur with Improved safety through grade-

traffic signals separation of LRT and roadway

traffic,

Pedeslrian and molorist gates and

visual and audible warning devices | Below grade station design will

may be provided if determined comply with principles of Crime

. necessary. Protection Through Environmental

Safety and Security Design (CPTED).

Stations will include monitoring

equipment and be lighted to avoid

shadows.

Station pedestrian crossings near

schools would be monitored and a

crossing guard provided, if

necessary during construction
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Further discussion of the differences between the LPA and the PMHGS ix provided below

-

Land Use - Given existing land use patterns, adopted land use plans, and allowances for more
growth, the LPA and the PMHGS are eguivalent in their ability to suppont development i the
cormridor,

Right-of-Way’ Displacements’ Relocations - The PMHGS will require the ncquisition of
additional right of way to accommodate the construction of an entrance plaza and escalator,
stair, and elevator access 1o an underground Crenshaw/Slauson Station. Land acquisition
would also include parking for Metro Operations Maintenance, Fare Collection and Security.
For an option with no Crenshaw/Slauson Station, a ventilation structure would be required at
this approximate location, requiring some additional right of way to accommodate a
ventilation shalt.

Community and Neighborhood Impacis - The mature trees located within the Crenshaw
Boulevard median berween 48th and 59th Sweets would be removed for the surface light rail
aligniment resulling in a communily impact upon the streel character and visual quality. This
impact would be temporary as new median landscaping along Crenshaw Boulevard would be
installed 1o mitigate the loss of the mature trees.

Visual — Both the LPA and the PMHGS have no adverse visual impact. The PMHGS would
eliminate two portals and the overhead conlact system poles and wires associated with at-
grade operations. The PMHGS will be consistent with the character of the existing
environment, and existing median landscaping will be largely retained, with the exception of
station locations.

Noise/Vibration - Both the LPA and the PMHGS have no adverse noise and vibration
impacts. Impacts of noise and vibration during construction, and subseyuent operation of the
LRT system will be minimized for the PMIIGS through the extended use of TBM
construction methods and the lengthened underground alignment

Geotechnical/ Subsurface/ Seismic/ Hazardous Materials - Potentially significant impacis
may occur during construction of the expanded PMHGS below grade alignment with the
passthility of encountering subsurface gases, contaminated soil and contaminated
groundwater. Mitigation measures, such as gas detection, would be provided 1o minimize the
impacts.

Construction [mpacts  The increase in below grade construction utilizing TBM construction
metheds will result in fewer surface impacts during the consiruciion period for the PMHGS,
such as impacts on existing streeis, utilities, traffic and parking. However, the continuous
tunneling operation will generate truck traffic over extended periods of 16 hours per day or
more, depending upon the Contraclors preferred work shill arrangement. Trucks will be
required to remove spoil gencrated by the tunnel excavation, and separate trucks will be
required to deliver runnel lining segments to the work site.

Economic Development Impacts and Benefits — Property within close proximity {4 mile) of
rail transit will increase in value due to increased accessibility to employment centers, and the
altraction of new and denser developments to the transit location. Both the LPA and the
PMHQS will result in the construction of significant new transit infrastructure that could
attract new development or redevelopment/adaptive reuse of existing properties belween 48th
and 59th Streets. Both oplions will stimulate job creation during construction as well as for
the ongoing operations of the sysiem. The intensity of development planned for this section

of the cormidor is of low to medium density in scale. This is reinforced by comments from the
community during planning workshops conducted in March and April 2010. Both the LPA
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and PMHGS. therefore. are equally supportive of planned development along this section of
the aligniment. Property value impacts will be similar around station areas,

= Safery and Security - Both the LPA and the PMHGS have no significant safety and security

impacts. The PMHGS will not have an interface between LRT and vehicular and pedestrian
traffic. It will not include seven crossings associated with the at-grade LPA configuration,
For reference, the Metro Blue Line experienced a rate of accidents of 1.26 accidents per
100,000 train-miles ol operation during FY 2009 {the latest full year of statistics). This lgure
has been steadily decreasing in the decade prior from 4.11 accidents per 100,000 train miles
in FY 2000. For the street-running segments in Los Angeles and Long Beach,
approximately 2.5 miles and 3.7 miles in length, respectively, the number of accidents with
was || and 4 during FY 2009.

All LRT systems in California are regulated by the California Public Utilities Commission
(CPUC). The Commission requires strict adherence to its safety standards outlined in their
General Orders. In addition, the Commission performs the State Safety Oversight of these
systems that is mandated by Federal statute. All light rail systems are required to complete a
rigorous “Safety Centification™ program before they are sanctioned by the CPUC as safe for
passenger service operations.

Below grade stations will require design provisions to account for lower visibility and
openness. Below grade station design will comply with principles of Crime Protection
through Environmental Design (CPTED) to maximize opportunities for natural surveillance,
and through the provision of appropriate levels of lighting.

Costs and Financial Considerations

Methodology

Capital cost estimates for the LPA and the PMHGS with and without a Crenshaw/Slauson Station
were prepared utilizing FTA Guidelines for Standard Cost Components (SCC), Cost data where
applicable has been taken from Metro's Crenshaw/LAX Transit Corridor Final Capital Cost
Report dated June, 2009. Historical cost data has also been developed from similar projects. All
cost data has been escalated to 2Q2010 utilizing the Engineering News Record Construction Cost
Index (CCT) and allocated contingency has been applied to each cost item.

The esumate has been prepared based on preliminary plans, sketches and sections. Quantities
were calculated and categorized per the FTA SCC's. The scope of work has been determined to
the best extent possible at early stages of engincering design.

Capital Cost Estimate Assumptions - General

» The current base year of the estimate is 202010.

»  All work is to be done with typical crews without any provisions for overtime,

»  Work schedules are tyvpical for the work being performed.

» Construction indirect costs, overhead and profit arc calculated as a percentage of dirccit costs.

« Design and construction contingency is included as part of the construction cost estimate,
Allocated contingencies are applied in accordance with the Metro's Crenshaw/LAX Transit
Comidor Final Capital Cost Report (June 2009), Table 3-1.
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Capital Cost Estimate Assumptions - Cut and Cover Guideway

-

-

Average depth from ground surface to the top of roof slab is 6 feel.

Suppon of excavation for Segment A, where excavation limits are above the groundwater
table is assumed to comprise soldier piles and lagging

Support of excavation for Segments B and C, where excavation limits are below the
groundwater table is assumed 1o comprise deep soil mix walls

Wall embedment depth is assumed 1o be 60% of the exposed height

Three levels of cross lot bracing are assumed at 12° spacing horizontally. Bracing member
average weight is assumed to be 200 Ib/ft. Continuous walers are provided to transfer ground
loads to bracing. Walers also assumed to weigh 200 1b/fi average.

Temporary traffic decking shall be provided over full extent of existing roadways.
Average structure dimensions are assumed to be as follows:

— Roof slab - 2 foot thick

— Internal wall 1 foot-6 inch thick

— Base slab 2 foot-6 inch thick

— External wall Segment A: 2 foot-6 inch thick

—  External wall Segment B/C: 1 foot-0 inch thick, assumed integral with support of
excavation

All structural concrete is reinforced at 260 b per cubic yard
A 6 inch mud slab is provided under the structural base slab
External waterproofing is provided at slabs.

Capital Cost Estimate Assumptions - TBM Options

Two new TBMs are proposed. TBMs will excavate adjacent bores concurrently

Construction of cross passages within a segment of the route (i.e. South Portal 10
Crenshaw/MLEK Station will be initiated after tunneling of each segment is completed

Crenshaw/MLEK Station shell and box invert and firsi level primary concrete are completed
before TBMs arrive. TBMs are walked though the station and relaunched. Same applies to
underground Crenshaw/Slauson Station, or ventilation structure.

Station construction is assumed to progress concurrently with tunneling.
Tunnel internal diameter is approximately 19 foot-0 inch

Tunnel lining shall comprise a one-pass precast concrete segmental lining. Lining thickness is
approximately | foot-0 inch.

Unit Prices

Unit prices for the cut and cover and TBM tunnels were derived from the following sources:

Metro's Crenshaw Transit Corridor Project Final Capital Cost Report, June 2009

Santa Clara Valley Transportation Authority BART 1o San Jose Program, 65% Design
Submittal, November 2008
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«  Transbay Joint Powers Authority, Transbay Transit Center Program, 30% Design
Development Cost Estimate, prepared by Webcor Obayashi, October 2009

= California High Speed Rail Authority Project, preliminary engineening cost model, June 2009
« LAX Airport Central Utility Plant Estimate, 30% design, September 2009.

4.2.2 Incremental Cost Results

A comparative cost evaluation for the construction was performed using the estimale basis and
assumptions provided above. Order of magnitude costs for each of the alignment options are
provided in Table 4-2 - Capital Cost Comparison.

Table 4-2 - Capital Cost Comparison

Total Cost (38" Street to Victoria Ave) Increment Above LPA
{2010 dolliars)
LPA Option $623-million -
PMHGS Option, No $790-million $167-million
Crenshaw/Slauson Station
PMHGS Option, With $842-million $219-miflion
Crenshaw/Slauson Station

The cost figures are inclusive of construction of guideway, systems, site work and special
conditions, right of way, professional services, and contingency. The results show that the
PMHGS with no underground Crenshaw/Slauson Station is 5167 million more expensive than the
LPA and the PMHGS including an underground Crenshaw/Slauson Station is $219 million more
expensive than the LPA. Detailed order of magnitude cost estimates are provided in Appendix B.

The costs of TBM procurement, erection, launching, and removal are the same for the LPA
Option and PMHGS Oprtion. However, the principal differences in scope for the PMHGS Option
relative to the LPA Option, which produce the cost differential, can be defined as follows:

Scope deletions from LPA Option:
« Deletion of two portals/retained cut sections with a net guideway length of 1,140 feet
«  Deletion of a net 3,220 feet of cul and cover tunnel

= Deletion of 4,370 feet of at-grade guideway, inclusive of an ai-grade Crenshaw/Slauson
Station. A surface station will have a separate TPSS building that would not be required for
an underground station.

Scope additions to PMHGS Option:
«  Addition of 8 460 feet of TBM tunnel
+  Addition of 11 cross passages in TBM drive

+  Addition of underground Crenshaw/Slauson Station, or ventilation/crossover structure. Either
a station or a ventilation/crossover structure results in similar construction requirements
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4.2.3

4.2.4

4.3

While the PMHGS Option includes a significantly greater length of TBM tunneling, any
incremental cost saving arising from the increased use of TBM is offset by the construction costs
for the additional 11 cross passages between the tunnel bores. which, as indicated in Section 2.1.4
are labor and cost intensive.

Operations and Maintenance Costs

Maintenance of light rail systems includes maintaining, overhead power lines, substations, station
platforms, tracks and signaling systems. Obviously, maintenance access to these critical elements
is much greater in surface operations as compared to subway environments. Thus, the perpetual
costs of maintaining a LRT system is much lower in surface operations.

Based on the 2007 Federal Transit Administration’s National Transit Database (NTD),
LACMTA's annual O&M costs are projected to be between approximately $2M and $3M per
mile for at-grade double track LLRT or a total of between approximately $3M and $4M for the
1.39 mile long PMHGS study arca. The NTD and experience from other systems supporis a
projected annual O&M cost of between approximartely $4M and $7M for the PMHGS
underground-running LRT or a net increase of between approximately 35 and 75 percent.

Financial Considerations

The PMHGS will result in approximately $167 million to $219 million in additional project cost
(2010 dollars). The extent of the additional cost is dependent upon whether or not an underground
station is constructed at Slauson Avenue.

The 2009 adopled Long Range Transportation Plan (LRTP) reserved §1.715 billion for the
Crenshaw/LAX Comidor, The Board adopted LPA has an estimated cost of $1.59 billion
{escalated dollars). There are three design options that are being further evaluated in the
FEIS/FEIR and ACE to determine whether they need to be constructed and to refine designs and
cost estimates. These options are a Centinela Grade Separation, a Crenshaw/Vernon Station, and
an Exposition/Crenshaw Grade Separation. Il any of these options need to be constructed, cost
savings will need to be identified to fund them within the project budget. Because the PMHGS is
not required, it would be an enhancement (or betterment) to the project. In the past, these types of
improvements have typically been funded from sources outside the project budget, ofien by other
parties or jurisdictions.

Travel Time and Ridership

The PMHGS also has potential impacts upon the performance of the Crenshaw/LAX line. A
street-running operation typically is configured so that light rail trains operate in the same
progress of green lights as the adjacent traffic (often timed at 35 miles per hour). This allows for
light rail trains to offer travel time benefits to passengers. The PMHGS may allow light rail trains
to achieve slightly faster speeds between stations by removing the potential for a signal delay and
conflicts with vehicles and pedestrians at crossings. Table 4-3 — Travel Times for LPA
Configuration and PMHGS Configuration presents a companson of travel times between the
L.PA configuration and a configuration that modifies the LPA to include the PMHGS (with an
extended below grade section). The analysis shows that the extended below grade section reduces
travel times by slightly more than one minute (from 7.6 to 6.5minutes) along the section affected
by the PMHGS (the section between the Crenshaw/Martin Luther King Jr. station and the
Florence/West station). The total travel time for the entire Crenshaw/LAX line from the
Crenshaw/Exposition station to the Redondo Beach station reduces from 29.8 minutes to 28,7

Hatch Mott  Crenshaw/LAX Transit Corridor Project 42
. MacDonald ol



@ Park Mesa Heights Grade Separation Analysis
Metro 1

minutes. Further analysis will be carried out during the course of the project and these numbers
will be refined in the future,

Table 4-3 - Travel Times for LPA Configuration and PMHGS Configuration

Travel Time to Station from Previous
Station to the North (minutes)
LPA + LPA +
PMHGS PMHGS
{with {no
Crenshaw/  Crenshaw /
Slauson Slauson
STATION LOCATION | LPA Station) Station)
Crenshaw / Exposition '
Crenshaw / Martin Luther King Jr. 3.5 35 3.5
Crenshaw [ Slauson 4.5 3.8
Florence / West 3.1 27 5.5
Florence / La Brea 2.4 2.4 2.4
Aviation / Manchester 2.7 2.7 2.7
LAX Connection (Aviation / Century) 1.8 1.6 18
Metro Green Line Connection (Mariposa) 48 4.8 4.8
El Segundo 20 2.0 20
Douglas 20 2.0 2.0
Redondo Beach (Marine) 3.0 3.0 3.0
Entire Line:
Crenshaw |/ Exposition to Redondo Beach 29.8 min | 28.7 min 27.7 min
Crenshaw / Exposition to LAX Connection 18.0 min | 16.9 min 15.9 min

For the version of the PMHGS that does not include an additional below grade station at
Crenshaw/Slauson, the potential travel time difference is one minute less than with the station and
two minutes less than the LPA. This is due to the lack of dwell time at that station and the ability
for trains 1o reach higher speeds due to the longer distance between the Crenshaw /Martin Luther
King Jr. station and the Florence/West station. This station distance is similar to several station
pairs in the Metro Rail system such as along Lankershim Boulevard between North Hollywood
and Universal City.

The slight differences in travel time and differences in physical configuration contribute to
similarly slight differences in ridership. New ridership estimates were developed based on an
expanded transportation network enabled by Measure R. The new travel demand model’s
network includes all new transit and highway projects to be developed by 2035, This includes
several projects that interline with or connect with the Crenshaw/LAX LRT line, notably the
South Bay Metro Green line extension, the Exposition Line (Phases I and II), the Metro Green
line to LAX, Los Angeles World Airports Automated People Mover, and the Regional Connector.
Table 4-4 — Ridership for LPA Configuration and PMHGS Configuration shows the estimates for
ridership as well as a comparison with previous ridership estimates. The estimates of ridership
with the expanded Measure R network and corrections to the travel demand model show a 60
percent increase in ridership for the LPA in accordance with the travel times listed above.
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When comparing the LPA with scenarios that include the PMHGS, estimates show that PMHGS
results in slight gains al two major rerminal connection stations for the Exposition line (a1
Exposition / Crenshaw Station) and the Metro Green Line (at Aviation'Century Station).
Increases al these stations are approximalely six percent and four percent, respectively. The
Crenshaw / Martin Luther King Jr Station experiences a four percent increase.  Increases at all
other stations are minor and expected o be no greater than three percent. Between
Exposition'Crenshaw and the Redondo Beach (Marine) stations, total ridership increases by less
than four percent.  Ridership st stations slong the South Bay Metro Green Line Extension are not
included for all scenarios, however, total line ridership would reflect a higher amount with those
stations included.

Without the Crenshaw/Slauson station, ndership is expecied to increase al the stalions
immedialcly 1o the north and to the south of that station: Crenshaw/Martin Luther King Ir. and
Florence/West, respectively, While these stations experience an increase in ridership, overall line
ridership decreases slightly due 1o the loss of some patrons associated with the Crenshaw/Slauson
station. Overall, the ridership impacis reflect varying allocations of ridership to siations and some
minor increases in the number of passengers iransferring al the major connections with the
Exposition Line and the Metro Green Line,

Table 4-4 — Ridership for LPA Configuration and PMHGS Configuration

Original No Bulid Ravised No Bulld
{does not include (includes all Measura R
Measure R projects) projects by 2035)
Horizon Year 2030 Horizon Year 2035
LPA + LPA +
PMHGS | PMHGS
(with {no
DEIS/DEIR LRT Slauson | Slauson
STATION LOCATION AHlernative LPA Station) | Station) |
Crenshaw / Exposttion 3,100 8050 | 6420 | 6420
Crenshaw / Martin Luther King Jr 1,390 1,270 1,290 1,430
Crenshaw / Slauson 1,000 1,400 1,390
Florence / West |l 720 1,500 1,420 1,820
Florence / La Brea 1,450 2,140 1,990 1,990
Aviation / Manchester (optional)™* 750 - - -
LAX Connection (Aviation / Century) 1,390 4170 4,340 4 340
Station connections from Metro
Green Line: Mariposa-Redondo
Beach (Marina) 2 830 3,880 3,740 3,740
Crenshaw / LAX Line Ridership®
(Crenshaw | Exposition to
Redondo Beach) 12,630 20,210 | 20,870 20,150

Herizon Year 2035 forecas! assumes sl Maazum R projects complsled by 2035, notably Exposition, Phasa 11, South
Bay Matra Graan Lina Extension, Matro Grean Line to LAX and Los Angeles Warld Alrports Automated Peopls Mover,
and tha Raglonal Connacior

* Doas nat incuds

=  Fadership al stations along South Bay Metro Green Ling Extension

s« Likely upward adjustmants to account for skporl passengerns
** Note thal ridership st oplional stations al Crenshew/\amon snd AvistionManchester is not included in hase
summaries. Thess stations ane estimaled to ganersts rddership of near 800 and 2,200, espactivaly with szsociated
reductions sl adjacant stations. Tha rise in tha ssiimaie at Aviation/Manchesiar reflects inlersctions with South Bay
Matro Grean Lina Extension.
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Project Implementation Schedule Impacts

The adoption of the PMHGS has the potential to impact the implementation schedule for the
Crenshaw/LAX Transit Corridor LRT Project, both in terms ol the Environmental Process and
the duration of construction. There are many variables which could ultimately impact the
implementation schedule for the project. These potential schedule impacts are discussed in the
following sections of the report.

Environmental Process Impacts

The adoption of the PMHGS will result in the need for additional environmental review to
document the project change with the Federal and State regulatory agencies. The extent of the

envirenmental process impacts will be based upon a determination if the project changes arising
from the adoption of the PMHGS result in significant changes to the impacts associated with the

project or if there are significant new circumstances or information relevant to environmental

issues. The determination of the extent of the environmental impacts and the process to document

the impacts must be agreed between Metro and the Federal Transit Administration as lead
agencies.

Based upon the extent of the project changes, and differing environmental impacts of the

PMHGS, Metro and FTA must determine whether to address the change as a supplement to the

Environmental Impact Statement (EIS), as an addendum to the EIS, or as a mitigated negative
declaration. The potential schedule impact of each of these reporting processes is discussed
below:

»  Supplement to the EIS: If the changes to the project configuration resulting from the adoption
of the PMHGS are believed to resull in significant environmental impacts not evaluated in the

EIS, then a Supplemental EIS (SEIS) may be required for the project. The duration of the
SEIS will be dependent upon the magnitude of the project change. For instance, the San

Francisco Municipal Transportation Authority (SFMTA) recently prepared a Supplemental

EIS for their Central Subway Project. The Notice of Preparation of the EIS was filed with the
City of San Francisco in June of 2005, and the US Department of Transportation Record of

Decision (ROD) was granted in November of 2008. However, this SEIS was the result of a

very significant change—the project alignment changing from Third Street to Fourth Street.

For environmental clearance via supplement approximately 18 months is ofien cited as an

initial time to budget. However, the final process can take more or less time depending on the

project, comments, elc,
» Addendum to the EIS: Issuance of an addendum is appropriate to provide additional

information or analysis that does nol substantially change the analysis of significant impacts

and alternatives in an existing environmental documeni. Environmental addenda can be

adopted by the Metro Board at their public meetings without further need for public outreach,
Depending on the nature of the design refinement being addressed, addenda can take two to

six months to prepare, review and approve.

« Mitigated Negative Declaration: A Negative Declaration is authorized when the Lead Agency
determines that changes to the project or other mitigation measures are imposed such that all

potentially significant environmental effects are avoided or reduced to a level of
insignificance. For initial scheduling purposes, a mitigated negative declaration could be
assumed to take between 6-12 months to complete. This timeframe is shorter than the
supplemental EIS process due to the shorter public comment period. Again, depending on
other factors, this timeframe could be adjusted.

Hatch mﬂd Crenshaw/LAX Transit Corridor Project
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Therefore based upon the Metro FTA detenmination, it 15 likely that the process to complete the
environmental documentation in support of the PMHGS could take anywhere from two o
eighteen months,

The impact of this range of durations upon the Preliminary Engineering schedule is discussed in
the following paragraphs.

As design studies will be reguired in support of the SEIS clearance process, it is anlicipated that
design of the PMHGS Option could continue concurrently with the development and approval of
the environmental documentation, However, any design of the PMHGS Option would be “at-risk”
uniil such time as an approval was awarded.

ITit is assumed that Preliminary Engineering (PE) commences in November of 2010, and has a
duration of 12-18 months, and if it ix also assumed that the development of the environmental
documentation is initiated concurrently with the PE, then obtaining the necessary environmental
approvals to facilitate the adoption of the PMHGS Option could delay the overall completion of
PE by the durations indicated in Table 4-5 - Emvironmentul Review Schedule Delay.

Table 4-5 - Environmental Review Schedule Delay

Net implementation Scheduie Delay
PE Durati =
g EIS Supplemant ElS Addendum Magative Declaration
12 months & months Mo impact No impact
18months | Noimpact . _Noimpact Nownpac

From the table it can be seen that with an eighteen month PE schedule, none of the environmental
process options should adversely impact the project implementation schedule. For scenarios with
the shorter rwelve month PL: duration, only the supplemental EIS approach may exceed the PE
duration, with an estimated maximum schedule impact of six months.

Any potentially adverse schedule impact of the supplemental EIS could be mitigated in part by
initiating the process in advance of the PE phase of the project

Construction Sequencing Impacts

Various scenarios exist for the construction packaging of the Crenshaw/LAX Transit Corridor
project. These must be investigated to arrive at an optimal construction solution in terms of cost
and schedule. The project could either be awarded as a single procurement, or broken into a
number of sinaller contracts. One scenario could evolve separate procurements for cach of the
major civil structures. Thereafier contracts could be swarded for track and systems work, and for
surface finish works - streets and landscaping, either as a combined contract or as separate
procurements.

If the same construction sequencing assumplion is adopted for both the LPA and the PMHGS,
that At Grade trackwork and systems can be initiated anytime, but irack and systems cannot be
installed in the tunnels until such time as the unnel contracts are complete, then the wnnel
construction durations form much of the critical path for the project construction and operation.

As individual procuremenis, the construction of the Below Grade sections of the LPA alignment
identified in Table 2-2, would be cxpected to be completed within a timeframe of approximately
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31 to 37 months. This duration assumes that procurement and award of both contracts is
simultaneous. which may be diflicult 1o accomplish from an administrative or cash {low
perspeclive, particularly if the same potential bidders are sought for each contract,

Based upon the axsumptions provided herein, the construction of the PMHGS is estimated at
approximately 37 10 45 months. This duration has three critical elements — the construction of the
portal 10 launch the TBM, the TBM tunnel construction, and the subsequent completion of the
receplion portal structure after removal of the TBM. If the duration of cach of these tasks can be
assumed to vary by between 2 and 3 months each, then as a worst case scenario the construction
duration would take ¥ months longer. Based upon the approximate construction durations it can
be seen that the PMHGS adds between six and fourteen months 1o the construction duration of the
LPA best case,

A major schedule vanable for the construction ol the PMHGS is the number of runnel boring
machines procured. Two machines have been assumed in the development of the schedule
duration. Additional machines typically shorten schedules. However, schedule savings must be
weighed against the cost/benelit of purchasing additional TBMs. Additional measures 1o
minimize the potential schedule difference in the PMHGS and [L.PA can also be investipated as
part of the contract packaging process through the adoption of advance construction or
procurement packages. Such measures could include the following:

= Advance procurement of lunnel boring machines by Metro. By procuring the TEMs in
advance the machines would be available to the contracior al or shorly afier construction
NTP. The contractor would still have to construct a limited portal area, sufficient to launch
the machines.

«  Advance precast tunnel liner procurement. In conjunction with the edvance purchase of the
machines, the advance procurement of the fabrication of the tunnel liner will allow mining 10
begin immediately afier machine set up.

«  Advanced contract for porial utility relocation and portal excavation. Such a contract can
prepare the portal area for the delivery of the TBMs.

With the incorporation of these or other measures, it i5 likely that the delay in the aforementioned
completion of the PMHGS could be reduced by 4-6 months. If a four month reduction in the
schedule duration of the PMHGS 15 assumed, then the schedule for The PMHGS is reduced from
37 1o 45 months to approximately 33 to 41 months

The potential combined impacts of the environmenrtal process and construction sequencing are
presented in Figure 4-1 — Porential Schedule Impacts. The figure is only a comparison of the
relative schedule duration differences between the L.LPA and PMHGS. The figure is not intended
to represent the overall project schedule. Durations lor subsequent track, systems and Ninishes
installation contracts, and a testing and commissioning period are not included. The figure
provides both best case and worsl case scenarios for the LPA and PMHGS based upon the
discussion in this section.

Based upon the approximate environmental review and construction durations it can be seen that
the PMHGS will 1ake longer to construct and will add time 1o the schedule. If the LPA 1akes the
minimum indicated time the PMHGS will add at least two months to the total project schedule.
Comparing the worst case for both the [.LPA and the PMHGS, the PMHGS takes 4 months longer.
The worst case for the PMHGS is 16 months longer than the LPA best case.

To summarize, assuming thal the environmental process can be completed before the end of final
design, the PMHGS may add 2 10 16 months to the best case LPA schedule, but on average it is
maosl likely that the PMHGS would lake approximately 2 to 4 months longer to construct than the
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LPA. As indicated above, if the environmenial process is extended beyond the completion of [inal

design, the net delay may be longer.
Figure 4-1 - Potential Schedule Impacts

Activin
Schedul
went Option Deritha . i ule Durarion (Years)
{mthsy | Yearl i Yemr 1 | Year 3 E_ Year 4 I Year § Year 6
LPA
Prelmunary Engmeenng [ERE .
Fual Design i ———
s5e”
Legend;
PMBGS Besl Case - —E———
Worst Case - mo——
Supplemental EIS 1218
Prelumnery Engmeenng 12
Fuwd Deugn [H] f- ————— -
Construchion (Tumel Only) B4 R S e S oA
5.7
Nobes:
I PMHGS SEIS preparation and approval s cogourrent wath Prelmunary Engineermg and Fuial Design
2 Typical assumption of 1.2 months of faal dedm pror o commencement of construction. The
PMHGS worst case assumes & penod of 12 monhs for fusal desigm subsequent to the contusion of the SEIS
3 The PRHGS (Best Case) assuines a |} mouth SEIS requurersent Thes mchsdes soenanos such as
an addendum or mitigated pegave declarahon. whoech are sssumed 1o bave no oet effect on the overall schedule durahon
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5 SUMMARY

Using the Metro Policy for Grade Crossings for Light Rail Transit as a basis, it was determined as
part of the DEIS/DEIR evaluation that the grade separation of Crenshaw Boulevard between 48th
and 59th Strecis was not required

The Metro Doard has requested that an analysis of placing the LRT guideway between 48th and
59th Streets in a below grade configuration be performed, and evaluated against the |.PA Option
in 1erms of issues associated with constructability, safety, environmental and economic
development benelils, cost and schedule.

The analysis has resulted in the following findings:

Constructability: The PMHGS resulix in the connection of two underground sections of the
LPA opuon, forming a continuous mnnel between limits of Coliseum Place on Crenshaw
Boulevard to Victoria Avenue on the Harbor Subdivision Railroad. Based upon the
anticipaled ground conditions, the construction of the continuous tunnel is feasible and would
be undentaken primarily by TRBM methods,

Safety: The PMIIGS removes the sireet interface between the LRT, roadway vehicles and
pedestrians. As noted in Section 1.2, LR systems operate salely and successfully at-grade in
cities across California and North America, The at-grade recomumendations for the LPA
Option resulled in no significant salely impacts. The determination of safety impact for both
options is the same

Environmental: As the LPA’s at-grade recommendation was determined to have no
significant environmental impacts, the PMHGS results in no change to the determination of
environmenlal impacis. The PMHGS will nol reguire reconfliguration of Crenshaw Boulevard
resulting in fewer temporary impacis associaled with construction at-grade (traffic, air
quality, noise, and vibration). The PMHGS does remove operating trains and any associated
noise from the street surface. ITa Crenshaw/Slauson station is included, temporary
environmental impacis would be experienced at the construction site and permaneni
displacement would occur due (o the need to purchase right-of-way for the station.

Economic Development: Both the LPA and the PMHGS will result in the construction of
significent new wansit infrasiructure that could attract new development or
redevelopment/adaptive reuse ol existing properties between 48th and 59th Streets. Both
options will stimulate job creation during construction as well as for the ongoing system
operations. The intensity of development planned for this section of the corridor is of low to
medium density in scale. This is reinforced by comments from the community during
planning workshops conducted in March and April 2010. Both the LPA and PMHGS,
therefore, are equally supportive of planned development along this section of the alignment.
Property value impacts will be similar around station areas.

Cost: The construction cost of the PMHGS Option is higher than the LPA. The PMHGS with

no underground Crenshaw/Slauson Station resulis in an increased project cost of $167 million
(2010 dollars). With the Crenshaw Slauson Station, the increased cost of the PMHGS i3 £219

million (2010 dollars) above the recommended LPA. These cost estimates reflect

construction efforts combined with adjacent underground sections.

Travel time and Ridership: Impacts of the PMHGS 10 travel time and ridership are minimal.
The PMGHS patentially reduced travel time up to | or 2 minutes compared 1o the LPA,
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depending on whether a below grade station at Crenshaw ‘Slauson is included or not,
Ridership also shows minor changes. The ridership for the entire line with the PMHGS is
estimated 1o increase ridership between three and four percent. Without a Crenshaw/Slauson
station, ridership for the entire line will remain roughly the same (with increases at many
stations and the loss of riders at the Crenshaw/Slauson station itsell’)

»  Schedule: The adoption of the PMHGS may delay the completion of the project, as a result of
the time required to obtain approval of the Supplemental Environmental Review (with a
Supplemental Final Environmental Impact Statement/Supplemental Final Environmental
Impact Report), and based upon a longer construetion duration for the PMHGS tunnel than
for the LPA. Additional time and budget for the procurement or contract modifications for
environmental analysis services would also be required. Assuming the current schedule for
the project implementation holds, the potential impact on the project completion schedule for
the tunnel section can vary between two and sixteen months. The 16-month estimate
represents the worst case scenario. Likely impacts may be less.

These findings do not change the LPA recommendation that the LRT alignment should be at-
grade to conform to Metro’s policies related to grade separation.
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Appendix B
Cost Data







Crenshaw/LAX Transit Corridor Project
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Appendix C
Regional Geology and PMHGS Soil
Profile







i
i

=
. 3
" (ive4) voamsaa




= [maJ) vonenm 3




~ Environmental Soil Tests
—ee— DROC13.C-23
Clay (consistency) =T (Reporting Limit = Smgkg)
—— ORO C24-C-44
T s ) (Reporting Limit = Smgkg)
ki, pne—— [756 mavs] EFHCI3Cad
T (Reporting Limt = Segig)

Sand (consistency) EFH CI0-C28
(Repaorting Limit = Smo/kn)

Assenic
_ Gravel (consistency) {Reporting Limi = Smgikg)

Lead
(Reporting Lirnit = Smgikq)
by W Environmental Water Tests
= | DRO C13-C-23 (Reporting Limit = 0.5mgt)

Top of Tunnel (a5l | ORO C24-C-44 (Reporting Limit = 0.6ma/)
S8drgd | EFH C13-Ca4 {Reporting Limk = 0.5mgT)

EFH C10-C28 (Reporting Limit = 50mg)

— e -7 Soil Contact, quened ; Methane (Reporting Limit = 0 001mgh)
where uncertain
i
4 Observed Groundwater P.LD. (ppm)
Depth
~F7 "~ Packet Test ’ﬁ,l Pressure Meter Test
“~7 (Depth Interval) Location

CONE PENETROMETER TESTING LEGEND

T s e M grewed Bl ey el e ey BT sy aand 1wty uil B gy vead s waad
ml.  wgenk mekeriad o - rlayry ol b wity olay B sawd b nlty ned ® 1 - vy ol Bne groisad [
m:. iy R LE wam B2 waed 1o choyey vand [7)

‘L&C = Law and Crandali
*TBD = To Be Drilled

Earth Mechanics, Inc.
swanaen « mrueuie monerns | Sybsurface Cross Section Legend

CRENSHAVWLAX TRANSIT CORRICOR PROJECT
Projact No. 10-101 I Dale:  apm. 2010
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