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

At its April 21, 201 1 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 DELlVERY COMMITTEE 
SEPTEMBER 16,2010 

SUBJECT: CRENSHAWILAX 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. 

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 Aitemative (LPA) (Attachment A). The LPA recommendation 
included an at-grade, street-running alignment between 48th and 5gm 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 
analysis of a below-grade grade separation along Crenshaw Boulevard between 48'h 
and 5gn 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 EISEIR~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 intemec4bns where there 
are atgrade rail crossings were all ddemlined to be locations where at-grade 
operation ahould be feasible. Also, physical conditions of these intersections do 
n d  present conditions oonsidered out of the ordlnary for the safe operatlcrn of 
light rail trains. 

* Environn~ntat Impacts -As presented in the Draft EISIEIR, traffic Impacts in 
the Park Mesa Heights section were either insignificant or could be mitigated 
using reasonable appl' ibn of standard design responses to address traffic and 
safety impacts. The analysis of all ather environmental impacts, especially visual, 
nrsighbthood and community, and historic and cutturd resource impacts, 
mn~luded that no significant impacts are caused by the at-grade LRT 
configuration along this section. 

AvaCbbility of RightdwWay - There is no iight-af-way constraint that exists 
along the Park Mesa Heights ssetiun that wouM impede the safe and eflicient 
operation of at-gmde LRT or the circulation af traffic and pedestrians. In this 
d o n ,  Crermhaw Boulevard ikr 180 feet wide from back-of-sidewalk to back-uf- 
sidewalk, and 1510 f& wide from wrb-to-curb. Wdh a mnfiguration of the 
street space, the right-of-way width in this seation of Crewhaw Boulevard can 
accommodate the pmservation of t h m  through traffic lanes in each direction, ail 
existjng dedicated turn lanes (with the exception of the north and south bound left 
turn lanes at 54" Sfreef), and one row of parking on both sides of the street. 

* Other Factors -Them are no ylecific regulatory mquirmenb or physical 
conditions that require the grade separation of the LRT alignment in the Park 
Mesa Heights section. 

The ccsmpmhensive and thorough analysis of all d these factors during thie Draft 
EISlEIR led to the mndusion that this section of the alignment should be at-grade. 

Park Mesa HebM Grade %oaration (PMHGS) 

A below grade alignment in the Park Mesa Heights section would involve the 
msttudfon of approximately 4.550 feet of tunnel between 4 6  and 59'" Streets. 
This below grade segment wuld lie bstween two belaw grade d o n s  of the LPA 
alignment to the north and to the south, measuring 4,250 feet and 6,350 feet, 
respdwty, Eonstructiing the PMHGS bebw grade would result in an extended 
segment of brtfcw grade guideway between Cdbum Place in the north and Victoria 
Avenue to the south. This aombined extended below grade segment wouM have an 
approximate length of 15,150 feet. 

Two options exist fat the CrenshawISIausm Station associated with the PMHGS--a 
below gmde 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 ta provide adequate ventliatlon far the kmnels. 



Evaluation of Phvsicai Conditions 

Several technical anatyses were completed related to the PMHGS. First, a full 
geotechnical boring program was conducted, involving at bast 10 brings spaad at 
regular intervals along the alignment between 48"h and 59'" Streets. The 
assessment of sail conditions concluded that either an wrth pressure balance or 
sluny Tunnel Boring Machine p M )  could be used. In addition, utilH6es were 
documented abng the line, including at least 23 l o a n s  along the section. Only 
on0 of these utilities wauld require some modification to the vertical alignment of the 
hrnnsi to ensure adequate separation. 

The analysis resulted h the following findings: 
Constnrctabili: The PMHGS Option mufts in the mrrecbion of two below 
grade sections of the LPA, resulting in a cuntinuaus tunnel between Coliseum 
Place cwr Crenshaw 8outevard .to Victorfa Avenue on the Harbor Subdivision 
rigM-&-way. Based upan the anticipated ground conditions, the aonstrurnn 
af the mtinuous tunnel cauld be undertaken primarily by TBM methods. 
Safety: As the LPKs at-grade reoommeMfation has no significant safely 
impacts, the PMHGS resub in no change to the debmination of safety 
impact, LRT systems operate safety and successfully both in at-grade and in 
gradeeeparated eonflguraUons in cities a m  California and North America. 
The PMHGS does nemwe the street interface between the UIT, roadway 
vehickes and pedwMans. 

Environmental: As the LPNs at-grade rewmmcsndation was d&rmined to 
have na significant enviranmental impacts, the PMHGS results in no change 

indm crf environmental impacts, The PMHGS will not require 
reconfiguration of C m h a w  Boulevard resulting in fewlet temporary impacts 
aarwchted with comtruction atgade (traffic, air quality, wise and vibration). 
T b  PMHGS does mmave operating trains am3 any associated ndse from the 
street surface. If a CrenshawISlauson sltatton is included, temporary 
environmental impacts would be experienced at the oanstnrction gite and 
permanent displacements would war due ta the need to purchase 
right-of-way for the station, 

Economic Pewbpment: Both the LPA and the PMHGS will result in the 
ccJnstruct3on of significant new transit inffastfucture that could attract new 
development or redevelopmenthdaptive reuse of sxiaing properties between 
48th and 59th Streets. Both options will stimulate job weation during 
oonstrulc;tion as well as fcK the ongoing eystem opedons. The inkmsjty of 
development planned for this section uf the corridof is of low to medium 
denslty in scale. This is reinforced by comments from the community during 
planning wcrrkshops conducted in March and April 2010. Both the LPA and 
PMHGS, therefore, are equally supportive of planned development akng this 
section of the alignment, 



Cast: The construction cost of the PMHGS Option is higher than that the LPA, 
The PMHGS Option with no below grade Ccernshaw!Slauson Station results in 
an increased project cost of $1617 million (201 0 doltam). With the Crenshawt 
Slauson Station, the increased cost of ths PMHGS h $21 9 miltion (201 0 
dollars) a b m  the recommended LPA. These w8t estimates reflect 
construction efforts combined with adjacent underground sedions. 

Schedule: The adoqtion of the PMHGS may delay the campletion of the 
project, as a mu& of the t h e  required to m p l e t s  any necessary additional 
environmental review, and based upon a longer mnstructhm duration for the 
PMHGS tunnel than for the LPA, (Scenarios that include a below-grade 
Crenshaw/Slauson station may rquim more environmental documentation.) 
Additional time and budget for the procurement or cantract modifications for 
envimnmental anatysis sewices WM also be required. hsurnirlg that the 
current schedub for the project implementation hotds and that supplemental 
environmental review can be completed concurrent with final design by the 
start of construction, the potential impact on the complbtian schedule 
for the tunnel section is a mlntmum of six months. How8ver. the potential 
delay muld be up to 16 months of additional construction time. ReorQaniring 
construction tasks may teduce the minimum construction duration delay to 
bebeen two and four months. The range of construction delay is thus 
between two and '10 months, If khe supplemental environmental review 18 
delayed beyond the start of consbudon, the project deiay would be longer. 

These findings do not change the LPA rmmendatlon that the LRT alignment 
&auld ba at-grade to wnform to Board adopted policies and the environmental 
analysis completed for this segment. 

The 2009 adopted Long Range Transportation Plan (WTP) reserved $1.715 billion 
fat the CretnshawfLAX Conidor. The Board adopted LPA has an estimated cost of 
$1.59 billion (esmlarted dollars). There a# three design options that are being 
further evaluaW in the FmI Environmental Impact Statement I Final Enviranrnental 
Impact Repart (Final EISEIR) and Advanced Comptual Engineering (ACE) to 
debmine whether they need to be rzonstructed and to refine designs end cost 
estimates. These options are a Centinela Grade Separation, a CmshgwNemon 
Station, and an ExpositionlCrenshw Grade! Separation. If any of these options 
need to be cmnstntcted, cost savings will need to be identified to fund them within 
the profed budget. Because the PMHC3S Es not required, it would be an 
enhancement to the project. In the past, these types af improvements have typical& 
beerr funded from sources outside the project budget. 



Work will continue on the LPA's Final EiSElR and ACE. The Final EISIEIR is 
planned for Board certification and FTA issuance of a Record of Decision (ROD) in 
Spring 201 1. 
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Thc Lm Anpks Mcirop~litan Transpurlrtkian Authority [Metn,] is planning a Lighk Rail Transit 
(LRT) i~npnw~ment pmjm in the CrmshawlLAX Tramit Conidor, The pncjecr is being 
candwted in m d a n c c  with the most mat Febecal. Transit Administration (E'rA) guidelines 
f03. prqfect dwelopmcnt, and all environn~ental documcntntim prepared will satisfy thc 
mpirmcnki of the Nsliantrl Envimnmenlal ~mkctian Act OJFPA) and Galifamb 
Environmctnal Quality Act (CEQA), Metm is serving as the lead agency fur the purpose sf 
&tairrin$ CEQA e n v W m w 1  ctemnu: and the ETA is senbg as the lead a g m y  for thc 

of dsaining NEPA environmental clc~faf~cc~ 

The p f e m d  9ignment for project was defined in the DtaR Enrimnmcntal impact 
StaternmUDraR Environmental Impact Report (DEISII)EIR) which waa re lead for public 
anmnent m September of 2009. Subqucnt to the issue of rhc DEIS!D/DB1K, Ihe Metro b a r d  
selected LRT as thc b l l y  &fenred A l t m i v e  (LPA) and autharixed initiation of the 
a d v d  c~torptuul q i n e n i n g  design phase to &tnminc the 4icwppc orthe dmign, the extent aT 
infrastructure required, and tbc most apgqrialc ronshtim mcthods. This advanccd canceptual 
cngitrmrhg design phase will dcfme the cxptctsd casts of dna project ;uLd the extent of' potential 
envirsnmcntel impacts and appsopriate mitigations needed in tbe project comdor in suppn of 
the fwI nt-cntal decurncnk. The Final En\rimamental impart StatcmentfFinaf 
F ~ ~ ~ t a l  tmpsct kplrrt (FEWFT3R) irr planned to he cmplctcd by end o f  2010. 

The Crcnshaw4W Transit CMlidar is arr 8'5 miic LRT wtm. Tlre d d o r  u4ilizes a mix of 
d n g  modes cm both, railmad right of way {ROW) and anditl svbet ROW. I;lummtly rhe LPA 
design incorposates the fillawing proportion af mnnin8 modes: 

Srreet level a n t a  nrneing 1.4 miles 

+ Surfnce ruming in railmad ROW - 2.4 miles 

The DEISfDEIR LPA cmfigrxntim far the CrenshawkAX Transit Corridor Pmjwt includes two; 
segments of underground guideway construction along C m h a w  Baulevan;l. Of these, orue 
~egmcnt tawarda the twrthem scction of du ecwridor extends on C m b w  Boulevard fm~t 
CDIiseum P b  to 48" Stnxk under Lcimert Park Village, and one scgmcnt extends b r n  $9" 
S u m  on Cmshaw &rule"~ard to Vimria A m u e  on the tiahor Subdivision ROW. T h e  two 
undergrmd segmnts arc connected by ,r htatmncdiate stctilan of at-grade guideway. 

At tk tune of ,fttn: selection of the LPA in Dccemk 2009, the M m  B a d  diictcd that ii spacial 
analysis br cmpkfed that cxamincd rfie c ~ t r i b i l i t y ,  safety, cnvimnmenlrrl and economic 
devclaprnent, and cast and schedule issues associated with a below qgmtmt k w n  48th 
d 59th Streets cm Crensha#F bulevard This would cnate a ccrntinudlls segment ot'2.8 miles of 
mkgmmd guideway between Cctlicrun Place in the ncrrlfi aad Victaris Avenue to Ihc MU&. 
This rcpwt, defined as lhc Park Mesa Heights Grack: Scpanrtion PMHGS) hfys is ,  provides dae 
r e d &  of this sptciill study. 
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I . I  Background to the Study 

This report is structured in five sections. Section I presents a description of the LPA at-grade 
configuration in Park Mesa Heights, 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 description 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 report provides an evaluation of the physical considerations on the PMHCS 
alignment including geology, utilities, trafic, and constructability requirements. 

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 impacts 

The analysis identifies differences between the LPA configuration and a PMHGS alignment 
underground between 48th Street and 59th Street. 

Seetion 5 presents a summary of findings for the study. 

1.1.1 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 Afiican-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 Heights residential neighborhood with local amenities. 

The study area for the PMHGS Analysis is generally north-south orientated and extends 
approxi~nately one mile along Crenshaw Boulevard from 48th Street in the north to 59th Street in 
the south, as shown in Flgtrre 1-1 - Ctenshaw/LAX Transit Corridor Alignment and PMHGS 
Area. The study area includes portions of two local gove~runent jurisdictions: the Cities of Los 
Angeles and Ingfewood. 

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 DEJSIDEIR LPA on Crenshaw Boulevard between 48Ih and ~ 9 ' ~  Streets 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 (48th. 50th, 52nd, 54th. 57&, and 59th Streets and 
Slauson Avenue) that are proposed as at-grade transit crossings. Vehicular and pedestrian 
movements across the LRT comdor at each of the signal-controlled intersections will be 
permitted in each case. An at-gmde 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. 
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analysis as i t  relates to the Cnnlshaw L.4X Comdor, pmreularly fix the Park Mesa Hei&?hrs 
section is pmnrcd belcuw. 

1.4.2.4 Oot~nninaticm d Made for the Gren;r;haw I LAX Transit Corridor 

Eaffy in  he planning pnsccss h r  thc Crc~lshaw LAX Tmmit Cnrridcw Pmjcct (rhm wtld ~ h c  
hshnw-Prairie Transit Ckmidw Project), several potential transit mwlw were c o n s i d d  for 
this conidor. Transit modes; c~asidetcd included heavy rait transit ( M m  KKtiPurpk lints - 
HRT), lipfit rail transit (Metn, Cmn.  Blue, Gold, and Expo lines - LRT), bus mpid rrrursit (Metro 
Omtgc line - BRT), w i d  bus tram31 (Merm 700 series lines), rind standard Mctm local bus 
WIV~IES. 

In dctmining tbe tasrsit'' made fw a corridor then an: many faeton cohsidcrts. 'l'he factors 
included, but a& limited to, are tbe foilmirig: 

Lsnd use densities (population and employment) aloag tlae corridor and station affnrz. 

* Physical aonditians, C M I B ~ & ,  clpportunitiw, and cmnpoailiun of  Ihr: pasriblc conidor 
atignmmts being w a r s i d d .  
Consicbration of tbe "c~~lllt~fibFifyl' to the transit system and to other transit modies including 
proviccions for vehicle storage and maintenances reguinmeats. 

Number of major regional centers williia corPidar. 

Practicality of at-wdc, clcva~cd, and un&rgrsund eonfigmiirm of 11#. t-it m& being 
considered, 

w Th* expected aansit ridership per mild: comptwd to other transit madus. 

r The expected initid capital cwt a d  cost balttfit for ertcfi transit nmk cotlsidered. 

r The t d s o f b  k t w m  Iaod use clerwities, ridctship, capita) cma, and fitmucia1 atainabilily. 

Earty studicls condwltri ftw the Crcnshaw-Pmiric Transit CaMidnr ( 1994) did consider aerial and 
at-grade light rail msit (LRT) and heavy rail subway alternalivcs. Those !:dies f w d  tbat batb 
heavy mil iutd light tail were feasible. The heavy tail W t  mode q u i d  full gnde separation, 
requiring a capita1 tksn was double tke fight mil vausit altanalivcs considered. The &awl 
timc of heavy rail was shorter, which pmdwed ridership estimates 10 percent higher than the 
light rail altmcativw This modest gain in ridemhip compared to the significantly h i g h  cost 
contributed m the clorpclusian that light mil was the mare appropriate transit mrrdc for the 
Crrnshaw I LAX cbnidrrr. Furknnwr, LRT o K i d  the ability to p0tcnlia)ly tmnnlcct with 
existing LRT facilities in the corridor (e.g., the Metro Green Line). 

This CMCIW~W is supponcd by ammt studies. i b w d  on previous and on-going wrridoJ 
studies, d existing Metro Rdi operatiol~s, a number of comparisons have bttn made relaed to 
land uru: densities, fucccasi m existing transit ridrrship @os~tdinp) p r  mile, and capital coplr per 
mik depending on transit mode TubIe 1-1 - Types of Cm~iz3ors m d h j e c r s  Applitcab!~ to 
Dflirent h i t  Modes summarizes ihc * c o n i W  idamation and points to the type of 
d d o r s  aad pdects that arc applicable to difiemnt tl.ansit modes. On@ the highest density 
-docs (popufation and jabs] would be cansidered fw a heavy mil transit m&. 
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Tablo 14 -Types of ConMors and P r o m  Appriceble to Different Transit Modes 

1.1.2.2 Determination crf Grade for the Crewhaw i LRT 

Orlcc LRT war dctmincd to bc thc appropriate: mode for Lhc Crenshaw / [,AX T m i t  Corridm, 
tach intersection id a l ipnmt  segment was analyzed to determine where it may he rrecessary to 
deviate &am the typical st alignamat far L;RT and i n c v t c  a grade separation. 

Four g e d  categds of criteria are used 1.0 determine if and where grade: separations should be 
inel& f a  a light mil pnrjlrl: 

Metro Gcadc saparatlon policy. 

Envimmcntal impact, 

Avaibbiiity of right-of-way. 

* Mhtrfirctm. 
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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 at-grade, the Metro Board adopted and pubtished 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 about grade crossings are made under complex circumstances that include the interests 
of local, state and federal governments, the communities near the rail line, and the agency. 
Essentially, the policy established a process of several steps whert? individual grade crossings are 
evaluated in progressively greater detail to determine the conditions under which Iight rail trains 
may operate through a crossing efftciently and safely at-grade. The process with successive 
milestones is presented in Figure 1-2 - Light Rail R(~ir~I+vay Crussing Relqiew Process. 

Figure 1-2 - Light Rail Roadway Crossing Review Process 

As a first step, each crossing is evaluated based on the level of traUSc estimated to aperate 
through the intersection in the horizon year (in this case, 2030) and the number of trains proposed 
to pass through that interseetion. The data on these traffic levels is plotted against a graph as 
presented in Figure 1-3 -Initial Screening Analysis.fir Light Rail Roadway Crossings. 
Intersections which fall in the zone labeled '*At Grade Operation Should be Feasible" with low 
trafiic projections and relatively low train levels are determined to be generally feasible with at- 
grade crossings. These crossings are taken into hrther review of design features to evaluate 
safety features and to evaluate whether gates are appropriate safety measures as depicted in 
Figure 1-4 -Evaluation Fiowchart. In street-naming operation, gates are generally not used. 

Ha#h B h t  CrenshawIUU( Transit Corridor Project 
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Intersections which fall under the zones labeled "Possible At Grade Operatioil" or "Grade 
Separation Usually Required require additional analysis of tiaEc conditions, safety conditions, 
and rail operations to deteimine the appropriate operating configuration. 

Figure 1-3 - Initial Screening Analysis for Light Rail Roadway Crossings 
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A comprehensive and thorough analysis of all of these factors lads ta the conclusion that this 
section of the alignmenr should k a t - g t d  cu be consrstcnt and compatible with Metro policies. 

S h ~ r l u e n t  to the publicatia~r af'thc DEISfDEIR, Mclm received cmlments from Fcdecol, Slate, 
Regional and Cily C i a ~ ~ e r n ~ l  and Agencies, fmm ptivati: ol.ganimitjans and im the gelt~wl 
public. A number d the agency and public comments received an: directly related to the study 
811e8. 

Many comments cxpmsed a s m g  desire dret the LRT alignment bc completely grade sepnratcd 
along the cntin: length of Crmahaw t30ulexwd. Factma r a i d  in thege comments includr safety 
(pcdestrlaa safety. particularly far school children and the elderly; and vehicular af;r?ty), traffic 
and paking [congestion at crosshgs aad impacts of street reconfigmtian), aeanclrnic 
developmart, community itnpiack cnvirorimcnull jusrice. A total of 283 comments am related irl 

some h: garcrsrily w spceifcally fa below aligmml in the Prnk Mesa Hcights area, 
{Table 1-2 - DEIUDHR Cmmertul), R- to dl of thc comments roccived on tlw 
DEISfDEIR will be provided as purt ~f the Pmjcct Find EIST3K. 
Table 1-2 - DEWElR Camments 

Precedent far At Grade LRT OperaUons fn Similar Cantexts 

Tbm is 1 for the type of apcmrian and physical configuration rtcommanded for the Park 
mesa Heights section of the alignment, tight rail systems opmrting an mi-exclusive rights of 
way h t e d  with city sucezl; provide quick and convenient access options rhrw~haut a 
commwnity'a residential, c*nnmcxial and industrial rcgim. In many cilia, light rail 
idkarst- is intcgnltcd with tlw exi~ting cnvimnmnt of a city and urban with ~pwafjm 
w i t h  city svtets w i n g  adjamt land u s e  and dentlopmt clusters dirrmly. In these cofitexts, 
light rail sys- in North Anmiam attmct r i h .  and provide accessibility tht spurs m m i c  
&. As stalNL b) TCW R v r i  17, f41gpWi~n ofkig& R d  Trc~vil into City $rre&. IW6, 
page 7, Lhe LRT gydlcnns have also prom themscfves to be mft gystems white oprratiag sn city 
street right-of-way. The Cities of  Sacramento, Saa Pmcisca. San foscr, txn; Anlgelcs end San 
Diego excmp1if)r this success 

Existing systems in tm Angela wmpalgblc to the CrcashswiLAX Tnmsit Carridor an: thc 
Metro Blue and Gold Lincs. 





5 -2.2 Eos Angeks Metro Gold Line 
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g a i~tegrtif with &e LKI" &@meat d a~~ttatim site"% to enhance 
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DESCRIPTION OF THE PARK MESA HEIGHTS GRADE 
SEPARATION (PMHGS) 

The PMHGS involves the construction of an additional underground segment 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 respecti\rely. 

Constructing the PMHGS underground would result in an extended segment of underground 
guideway between the limits of Coliseutn 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 CrenshawMX Station the alignment would 
continue south under Crenshaw Boulevard. 

Beyond the Crenshaw/Slauson Station site, the alignment would continue southwards under 
Crenshaw bulevard to 67th Street. The tunnel alignment then would turn southwest and 
continue under the right of way of the Harbor Subdivision. Once the transition to the Harbor 
Subdivision is made, the alignment would return fiom 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 CrenshawISlauson 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 focation to pmvide adequate 
ventilation to the tunnels. 

Existing ground elevation varies over the length of this underground segment, from a minimum 
of 137 feet at the north limit ofthe Ph4HGS analysis, Station 377-i-50, to a inaximum of 183 feet 
between 54'' Street and 52nd Street. Top of rail elevation is generally maintained at a minimtun 
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. 

2.1 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 cut 
section measwing 410 f e t  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 fa shorter 
tunnels cut and cover construction is most economical. Conversely for longer tunnels, studies 
codkned that mined tunnel construction utilizing a tunnel 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 siguificant length of tunnel, inaximizing efficiency and 
productivity, and thereby helping to minimize unit costs. For cut and cover construction, site 
work costs including trafiic management and utility relocation become significant cost items, 
increasing with length and correspondingly increasing 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 to 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 to 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 constmction in this area. 

Table 2-1 - Summary of PMHGS Construction Methods 

" - Station numbering is for reference of location along the alignment 
Units are in fee! 

" - indudes approximately 300 Unear feet of tunnel in gmuW soil. 

Typical cross sections for the tunnel construction methods and the underground stations are 
included in Appendix A Compondingly, 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 cutlcut-and-cover and TBM methods. The approximate extent 
of each of these construction methods is indicated in Table 2-2 - Summary of LPA Construction 
Methodr. 
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Table 2-2 - Summary of LPA Consbuctlon Methads 

The d i f k m m  bclwcrn the PMHQS snd the LPA sm hilfhlighted in Figuru 2- J - Sckemolic of 
Yer~fwl PmfiIefar PMIiGS and the &PA. 

Figure %I - Sohematlo of Vertical Prurflk k r  PMHGS and the LPA 



2.1.1 TBM 

The use of pmuri& face TBNs, either earth prwswt balance or du~ry machints, has ken 
assumed fm thc m i n p  tunnels. Pressurized face TBM tunneling is r e c m a & d  to avoid any 
nquinmcnt fw dewatering along ihc alipmcnt and for conbwl of surface scrtlements. A 
minimum amount of g m d  cawr is  desirable oyet thrs TBM to pmi& confincmenl of 
prrsrurired fluids wed by the machines as part of the tunneling process, to allow m e  arching of 
rhc p u n d  above the tlurnel fors~ability, and to contml surfwc sctslcmenl. For the running 
m e i s ,  a minimum cowr of one and one half diamters is derrirabic, and has been assumed for 
the p q m c s  of  his analysis. Where profile constraints dictate that lem than one and one half 
diarnetrrs of ground cover cjn be provided over the TDM such as fit vansitions to stalians, prc- 
excavation ground impmvemmt such as grouting has ken assumed to provide a stable mdiunl 
for tunneling. 

For win bored tunnels, thc gruund ting the two tunnafs i s  d l a d  tht pillar. Pillar wid~h is 
rrpntirniizcld when setting a t  the alignment to baleacc collsidoratiwra; drighl of way and surface 
rdcment. For this study, we have assumed hi the pillar i9 minimized at the interhce with the 
cut-mlf-cover mnastructian, ngdn through the urpc ofgourd impwcrncnt, and inirmsic's to 
appmx imatdy one tunnel dismeter away fram the intnfaces. 

An inside mael of 18 foot-1 Q inches Ls bctn assumed fm this analysis, based on 
carlitt planning work, which would result in a TBM a d  excavatim size af about 2 1 Feet la 
oUt$idc dimrter. 

2.1.2 Cut and Cover 

Based an the wik ittvvtatigaticms ~~lLdusted in the corridor in ti# Spiring of 2010, it is rtot likely 
that the cut and covcs mmeL at the south portal area will mcwnter groundwater during 
amstrwdctn. whcrr;as a petefrad watcr tabit is anticipated at the MKlh pmd, within tbc depth of 
the excavation. Thnrfore d i f fmt  excavetion mettwds wiit be required st the cut-and-oowr 
saiivnr a1 cach para1 site, To Ihe wukh it is likely that samc f m  aTaotdier pile snd lagging 
systmn can be adopusd. Ilwever, at the ~orth  portal to p m m t  groundwater tngnss into the 
rmcamtlon, a rigid, impcmreatrte support of excavation system, cswnprising d e q  soil mix walls at 
;1 similar construciian nmhod will k required It is assumed that df cxcsvaticms wit1 be intemlly 
braad. Where the mcavatinn cxcurs on City sbreta, temporary traffic &king will bc pmvidod 
tu maintain surfax traffic. 

As rigid suppart of excavation system arc mom txpcagivc tban thoit m a  Rmibb countcrp;lrts, 
to m x i m i v  thc value of the i n ~ m e n t  in this wail type it h r&xmun&d that Ehc support of 
exctrvstiorl be incqmmted into Lhe pmummt strusturr at t&e nurih portal. 

Tbe pcnaati~nt cut-and-cover struc- would be cc7nstrwtcd ofcwr-in-place concrete within the 
respective em~~ations. 

2.11 Retained Cut 

Thc afignment will transition 6om at-piradc to completely underground by meam of sections of 
retained cut c o o s ~ l o n  The wasmtioa process is similar to W described fw rhc cut-aad- 
cover tunncls, whetcby excavation is perf-d within tht limirv of a s u p ~ ~ t l  of ~xcavntion 
system, a d  tbc stmc~ure built witbin the excavated trench. At tbc mutb portal as deseribd for 
the cur-md-cowlr mml, xhc excavation will be complrclciy a h a  the r tabla. At the 
north p a r d  the retainecl cut will tnansitian EFDm below to &we the groumlwa~t ulbk Tkrcfm 
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 he exca:el.alion mdmd can be n~odified ecwaadingly to suit the specific sire c~ ir iwrs .  The 
pennment etained cut stwturcs wwld a1.w bu cunrrtruct~d of N-in-pfaa concrelcr within thc 
rcspecrivc: excavatians. 

2.9 A Fire Life Safety 

To macr tb+ ctrmrgmcy egress ~ u i r s r n ~ t s  af the Wational Fire Promtian 
130 - Standard fw Fixed Guideway Ttalrsir Systems, crass passages b c t w m  the tunnel btues tule 
quircd at 800 f i t  spacings ta a c c o d a t r  cvwuation of patmns in the evml of M nnergmcy 
incident within the tunnel. Fw the PMIICS Option, a tolirf of f i R m  G F E I ~ ~  paages waufd be 
FF~W within the @%cent ofthe TBM drive. The cross passag= within the TBM drive are time 
cmuming ;and expensive to cwrsuuct. Due to the size of the e m  d tools 
must be usod fw exca~atio~i, requiring extensive pretrestmmt of th 

13anvfx8cly+ i i  the !,PA Clptian only fowcmm psagai arc required within thc TBM sections ei 
tbat alfgamcnt, elwnr lcivr tbau far tho PMliGS Option Addit id  LPA crass passages atc easily 
a c m t t a  h eut-ond~1ct tunnel sections, by simply creating a door opening ia the ccsnml 
wall sqmating the tracks. 

Rtquir#aents Lbr tunnel vmkiEakim dictate that m e  form of ventilation stnrcture be provided in 
the location in the approximate location of the CitnshawfSlausw Station, regardless of whether a 
station at CmhawiSlauson is bluded. I;or rhc: loption with no Gmhaw!Slawon Smdon, the 
dl- from the CremhawfMtK Station to the sduth p-olwl is approximately 12,315 fctr. 
Providing wtRicient ventilation uulcr n m a l  arid incident mditlons within this tunmi qgmcnt 
h m  ~quipment locared at the CnmsbawM1.K Station attline wit! be urtrcancfy dilFFieul~. 
lbmfore, it is anticipaed that for the optian with na C n m h w f  lauson Station, the comalion 
of at kasf me mpplcmenta3 ventilatioa shaft will lx IKO~SBB~Y. A h ,  M m  Design Criteria 
rcquirc a crorwovu wilhia the wrJcrgrwnd alignment. This cramover could rmmmably Cre located 
jointly with tht ventilation suucrurt, within the mame cxcavatim. Fa the purposfis af tbc study, i t  
is assumed that the excavation far the c m w r  is appimate ly  identical to that q u i r c d  for the 
station, that& ultimately ihe vmtilatim equipment roams, etoctrfcal molns and supplyfexhaust 
shaft will occupy an ima appraximatcly Wh of the plan fbcrtprinl of fhe swim. To miaimhe any 
impacts with any futw station construction, thc plant and shaft site codd be locatcd ro either 
side of Chmhw Roulcvard, with thc p u r c b  of additional righl of way. 

&st is  discwed in Serlloa 4.2 and a detailed cost brtakdawsr of the FMliiGS Option under the 
defined sccmerios is provided in +d'i B. 

Witb tha PNIIGS, if a CrclnshzlwlSlmaron Station is provided, it would kmiz arr rw&srground 
s t s t h .  This, anaIysis assumes s single entrance would be provided st rhe northwest mmx d 
Wesl S l a m  Ar(~tlur: and Crtoghaw Wcvard. A small p b  would be crested at that cwncr 
with access provided by an escalator, Idmini, and an elevator to th station. Vcntilatiw shafts 
would slsD be ropuIted. As the LRT alignment along Cnnsbaw Doutevard wwld k Ufy 
uacbergrouad them would be no need for rhc smct mmWm a s ~ c i t l l d  with the LPA Option. 
The onfy v i d  impact wmld bc the entnmc and cnttance plaza In tbc undrrgrrrund station. 

& indicated in thc Fin Ldfc S a w  dinrcussitm abwe, if ttK: PMWGS aiignarent docw not include a 
CrenshawISlawm Statioo, a mifation mwr! w d d  still be necessary. in the utmt 
P~~ vicinity as Ihc propad  swim Iwatim. In this carpe, visual impacts would be 
pDtartialty a s 9 o c i d  with the ventilation ahaft ~bmturea 
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Oes~ription of Deviations from LPA 

The PMHGS diffcrs fmm the LBA mfigurstian ia terms of its elignment and cmtruction 
methods' A summary sf t h e  differences w deviations h r n  the LPA an: pmvidcd &law. . iInrizontal Aiigrumt: Some rnodificalions to the LPA horizontal aligruaelit wwld bc made 

to incorporate spiral tramillon curves b c t w o  anas of tangent (stmight) track and circular 
curves lo provide a stmaother ride for M e w  patrons, I h t s  modifications nre slight and do not 
significantly changc the project faotprint, 

Vertial PmTrte: Wilh rht: iaaaductim of the extendcd TBM mnrcl, t)rc twtkal  pmfile of the 
alignment wodd aipificmtly be a l t d ,  with the resuiting &tetiou of two p o ~ a l ~ .  With lhc 
c x m d d  TBM runnel, additional flercibility exists to deepw, tbc alignment to avoid adwm 
soils cdi t ims  and to increase of separation over dnmble utilities. 

s It is Iikcly fm h e  LPA diat thc suutbcm t w l  segrmnl (between 59' S w t  and Victoria 
Awnue) would be castmctod using cut and cwa methods, w h  h longer nwtbmr 

n 3qh §met and 48& SM) u\rould bc priacipafiy c w m t e d  using TBM(s), 
with limited sections dcut  and cover humel at ttu: panal areas. rtke PMHGS, woutd result in 
an extended M o w  p d c  a l i p e n t  which would principally tw cansbufited using a TBM, 
Envinnunentsl cgnsidcratiana dsing h i m  the changed consuuciiorr methods a n  discussed in 
SsflCoa 4. I .  

CreashawESlawn Station: The LPA configuration iacludes an at-grade station b e w m  West 
Sinusdn Avtnuc aud West 5Wk Svlaet oil Crenshaw Boukverd. Access to end f m  tlrc 
station waufd bc pravidd at both cMtr of rlrc platform mi fm street c r m r x .  h e  ta $he 
need to reccmfigum the streets to a w e a t e  the LRT tracks, the s m t s  aad &chalks 
wauld be reeonsvucrtd aim8 the entire sueer miming parrian of the guideway with new 

pine, pavement designs and an for ttansit c ~ i a g  a iiwsb look S a a q  the full bgjth of 
the at-grade guideway an h h a w  &ulevanf. 

With the extended tunnel, Cmr;hawiSlauson Staticm if constructed, wwld cebaage from an 
station to an underground siation. The station consmiion would be by cut and 

cover metha& and would mult in additional right-of-way impacts (on the side of the street) 
fw mkranccs, vcatlibtim shah and 0 t h  aneifSary works andpatcntiatty fm an mtjrc slation 
box, In the event that no underground Cm&wiSlausun Station is constxudcd, r mid-tunnet 
mtilatim plant would be necessary, in the vidnity of the Crenshaw/Sfamm Station 
tatation. The veatjlutian plant would be masary ro provide sutfiienr airflow within the 
tunnrts during conptm.4 o p d a n s  ar during an cmcrgcnq incident, The d l a t i o n  plant 
wmld be substatllially lcrcrrtcsd bcfow grad, and camtruction methods would be similar ta 
those pmpasad for xhc uadergmund starion. Far thue PMHGS with 8 U h w B l a w c n n  
Station, an additicmd sectian of cut-and-cover catsmctiaa would be rcquirrd adjacml to the 
station to rrr.rmmodatc a track crossover. Far thc PM WOS wiih no stdim, thc cnmwer 
wcwld be accommodated within the uxttnt of thc matilation sauchuc, 
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3 EVALUATION OF PHYSICAL CONSIDERATIONS 

This section of the report describes several physical coriditions which must be considered as part 
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. 

3.1 ~eotechnical' Considerations 

The project is generally located in the northan part of the Los Angeles Basin. The southern and 
central parts of the Crenshaw Conidor 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 inaterials 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-raplined 
aqueducts. The two sections of the alignment are separated by the hills and faults of the Newport- 
lnglewwd structural ume, Located in the Baldwin Hills area. There are no hard rocks along the 
project corridor. A map of the regional geology is provided in Appendix C. 

3.1 .I 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 48Ih and 59' Streets. The 
field investigation program has been supplemented by a desk study of available existing 
geote~h~cal  information. Based upon the results 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 to 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 to 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 fwt and below. 

During field investigations conducted along Crenshaw Boulevard in March and April of 201 0, 
static groundwater was encountered in 10 boreholes at approximately 5 1 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 tdentified, while variable, are suitable for tunnel 
consrruction 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. 

3.1.2 Hazardous Materials 

A significant consideration for the TBM tunnel during construction, and in service, is the 
potential to encounter hazardous materials. The CrenshawlLAX 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 part of the projects risk management process. Mitigations will include 
gas detection equipment, appropriately designed tunnel ventilation systems, and a gasketed tunnel 
liner to prevent gas infiltration into the in-service tunnel. 

3.2 Interfaces with Underground Sections Recommended as Part of the LPA 

The creation 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 intaface with the LPA tunnel segments, but could provide the 
opportunity to optimize the tmck vertical profile and the tunnel construction methods, through the 
maximized use of a TBM . 

3.3 Constructability Considerations and Requirements 

3.3.1 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-locations and sizes, requiments 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 portavretained cut sites and also at 
intermediate station or ventilation stmchue sites At each site, the staging area should be adjacent 
to the consiruction. 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 amas 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 to be increased at the TBM launch portal 
depending on the type of TBM used. As indicated in Section 2.1, a pressurized face machine- 
either earth pressure balance or sluny will be required. If it is determined that a sluny machine is 
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3.3.2 Utilities 

A number of major utilities exist m M sdjacntk to thc p'opascd CmhawiLAX LRT alignment. 
The most critical of these urililits, their locations, and the utility impacts for the PMI3GS 
alignmmt an identified in TaUc 3-L, Drawings indicating thz approximalc location of these 
utilitilcs included in x A  

For the PMHGS, mnst of the alignmml is in a section of TBM tunnel. nbc lop of iurr~tol wauld hc 
in mast casw significantly daeper than [he depth of burial of the tLtilities, tn addition, llvt PMITGS 
nsults in the climhatim of two m a t s  at 5%h Shwt ilnd 48th Streel. The removal of t h e  
pods, cotnbi~1.ed with the e x t e d d  use ofTBM mnstntcrilm, nssulls in minimal utility impacts. 
as cvitkncd irr Table 3-1 Poitmriol Utility I rnpu~:~~.  

table 3 4  Pdenttal Wllly Impacts 
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1420 ' B' WP Sanitary sewer. df tos PurgeS9s, 
I approximately 6" cwer over pipe, san- strwer 
line NM pwalbl wdh and appreximat9ty 15' east d 

, Cmshaw Bwilevard &orllne between a point 
, north of 52" Stmiel and am Strw 

! F RCP S- ~ s w a  ci i  ol L= -I=. 
1+20 i sppmx. 6 cover wer pipe, Sanitation Sewer runs 

parallel wiTm approx. 30' west of Crenshm 

It can be seem &am Tubie 3-1, &hat of the utilities atong the Park Mesa Heights Section, one of the 
utilities has a ptendal impact associated with ttw: below 

The exisling 48'" Mc&qmtilan Wetet Distriat w a r  liae cmshg C m b w  Boulevard at 5? 
s k t  (Statim 330-t-70) is significantly du;pcr-- appmximrilc~y 20 red to bottom of the pip, 

the majority of utilities along the Park Mcsa Weights Grade SGparation as noted herrein. Any 
potential coafl~ct betwan this utility and the PMHGS can be minimized by adjusting tbu vcrrical 
pmfilr of thc tnrck aliignmmt to maximize the sgrmtian bctwaea the utility nnd the tun&. 

3.3.3 Drainage 

B d  on the c m n t  vwtical alignment included with this kdalysis, the light rail will be 
cmplctcly below gradr: bchvcm 48" md 5bh S&ixls. Assumiag that lumding i x  uscd (as 
opposed to cut and cover), the grade in tbc am wiff not change as a w u l t  ofdugmundig,  
Therefore, there wiff tn? no tnpact on the existig dralnage and drainage pattents due ro the k b w  
grade alipims in this arca. 

3.3.4 Traffic 

A PMHQS w a d  mult in no quircd permmen1 aiteratiaa of the street profile almq Crenshaw 
Boufcvard h n  48Ih S e t  and 59Lh Street Hawever, cmrstruction of  thc ~Lf iMgRlud 
C&w/Slauson Sration, or the ventilation stnrc- if nrr atation is pwidcd, m i d  be 
wmplstcd using cut-aud-covu methods. Therefon soma temporary 4sruptiow w, traffic wmfd 
occur a1 ihis hatian during cmstnurtian. 

tla#th hbtt CrensheulrRAX Transit Cwrldw Project 
uaawt4d 



4 EVALUATldN OF OTHER FACTORS 

4.q Summary of Environmental Considerations 

As with the LPA, the environmental impaca were assef*ted. Tbe LPA in tbe Park Mesa I lcights 
neighbarhood has f m d  to have no adverse significant impacts aAer miligation. 

The mvironnrental and cctmntru:ity impacts of the bebw grade PMHGS will ditTer from those 
defined in the DEJS for the LPA. A prrtlirninary summary ofpotential impacts of ihc PUHOS is 
pmsmtd in Tihie 4-1 - S i t m m a ~  o,jEnvin~nmenrul Lkrerning. For cwnpmtive pwposm. Tabk 
4-f indicates the resub of a general iwmsment of envi-tal impacts of the LPA. as stated in 
the DEIS, and indicates impacts for the PMHGS. 

T a h  4-1 - Summary d Envlmmental Screening 

Would hprwc moMity and 
ttar#ipomicm options and provide 
nxltvvetuprnsnt and transpoMcm 
oriented development appartuniti. 

uenfilatmn shaft (SE comer of 

Hir#h )datlt Crrtnskw/LAX Transit Cwridw Prom 
u8cmdd 



will be moved tcr a below grade 

Ndsd and Vibration 

Hererdous MOWIS 

Comnunlty Facilities 
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PMHGS Potential Additional 
Envtonmental Impacts 
Generally no Adverse Effects. 

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

Surface Impacts to traffic and air 
quality are minor. 

Noise and vibrabon during 
M ~ s ~ ~ u c ~ I o ~  will also be less 
evident due to use of TBM. 

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

- 

No adverse effect: 

Additional jobs, transit operations, 

Increase in economic output, 
increase in household earnings, 
property tax loss 

No adverse effect 

No Adverse Effects with mitigation. 

Improved safety through grade- 
separation of LRT and roadway 
traffic. 

Bdow grade station design will 
comply with principles of Crime 
Protection Through Environmental 
Design (CPTED). 

Metro 
Environmental 
Criteria 

C~n~tnrc t i~n  impads 

Econom~c 
DevelOpment Impacts 
and Benefits 

Environmental Justice 

Safety and Security 

' LPA Environmental Impacts from 
1 DElSlDElR 
, No Adverse Effects with mitigation, 
except air quality. 

Temporary construction noise, 
vibration, street closures, cars using 
ne~ghborhood streets to avoid 
construction, visibie staging areas 
with equipment, stockpiles and 
concrete barriers, increased 
emissions, and pedestrian and 
motor vehick 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. 

Construction jobs created 

No adverse effect: 

Additional jobs, transit operations, 

Increase in economic output, 
increase In household earnings, 
property tax ioss 

effect 

No Adverse Effects with mitigation 

Train crossings would occur with 
traffic signals 

Pedestrian and motorist gates and 
visual and audible warning devices 
may be provided if determined 
necessary. 

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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F ~ h t r  diacwivn orthc Jjffemnc~ bctwc~n the [,PA a d  the PMHC1S is pmvidcd bcltw, 

iand Use - Given existing land use pattaw, adapted land use pXam and allowances for more 
p w t b ,  the LPA and the PMHGS arc? quivaknt in their ability to suppon de\efapmt in the 
conidor. 
Right-or-Way, Di9pfaccmcntd Re1matinll.a - The PMHGS wilt rcquin: rhc nrquisi~ion of 
additional right of way to accommodal~ lfic conspNctian of  an entrance plaza and wcala~or, 
stair, and eicvntor access to an unbergm& CmnshawiSlauson Station. Land acquisition 
wwld also include parking for Mctra Operalions Maintcnatxe, Fane Callcctbn and Security. 
For an mian with no C wtSlawn Station, a ventila~iaa smture would be requiml at 
hiis approxima& location, nrquiring m c  aklitnmaf right of way to wommadatc a 
ventilation 8haR. - Community and P l e i g h M  hpacts  - Th mat- mes iacated within the C m b a w  
Boulevard median between 48th and 59th Suwts wodd be mourd for the surCace tight rail 
rr t ipenl  &ling in a wmunity impact q n  the smt character a d  visual quality. This 
impact would be tmporary as new d m  ladxaping along C d w  Bwlevard would be 
inadled ao mitigate thr: lass dchc manun mes, 
Visual - BcHh the LPA and the PMHGS have no adverse visual iarperet, The PMflGS w d d  
eliminate two paaals md the o v a  contact s f l m  poles and wires =oci&ed with at- 
gradr q w a t i r w .  .The PMHtliS will bc c~sistent with t h ~  ~tc%ractcr of  the existing 
envilonmcnt, and existing mcdian landgcapirr witt bc largely mined,  with the txcxptian of 
station locations. 

NoiWibraricm - Both the LPA emd tbe PMHGS have m adverse nokc and vibration 
impacts. Impeers af noise and vibrstim during mnslntclim, lznd sub~queni operalion of Ihe 
LRT system will be miaimkd fw the PMf lGS tkuwgh the axttrnkd uw afmBM 
consrnrctiwt methods and the lcngthencd underground alignment 

~ h n i c a l l  SubsurfPcd Zielsmid Hazardous Materib - Pentially significant impact 
may wcur during cansmriun of thc txpluuicd PMHGS below p d c  aligtuntnt witb rhc 
possibility of encwntcring aubsurfacc gases, contaminated soil and cmtaminated 
gmmdwatcr. Mitigation tneaauw, such as gas dezeckicxn, w d d  be pravCdod to minimize the 
impacts. 

Coneuvction impa~cts The increase in below grade uanruucriotr utilizing TBM constroction 
methods wit1 result in fnvcrsurfgoe impacts draing the cnnshuction period for the PMHGS, 
such as impacts aa existing stncts, utilities, trafic and parking. However, thc: cmrimrous 
twmeLing qxratioa will geaerrrrte trwk trafllic w w  extended perids of 16 hours per day QC 

marc, depending y m n  the Cuntmc~m p r e f d  wadi shirt amngernml Trucks will k 
required to mwe epr,il gmratcd by the tunnet excaration, and mpmate hucks wilt bc 
required to ddivcr tunnel Wng s a m t s  to the work site. 

* E e r n ~ ~  DeveIg,mcat Impacts aad Beaelits - Pkctpaty within cfcw proximity ($5 mile) of 
rail transit wifl innzase in value due to i m d  mtssibility to employtlltnt G C ~ F C ~ ~ ,  and rhc 
armtian of acw Pnd denser Ilrvrlapmmtu to the miasit lotstion. B& the LPA aod the 
PWOS will m l t  in the c-ction of 8ignificant w w  h-aasit infiasimctuslr ihat cmld 
attract mw dcvcllt.~jnnent ar rediEwllopmadaptive m w  of ~xkting propwtiw beiwocn 48th 
and 5% Stre&. Bcvlb, aptiom will stimulate job cfcatioa during consavlcticm as well as for 
tbc mgabg opcwtiw of the system. T k  inlaity of dpvel~pmeat planned for this seetian 
of the corridor i6 of low to d i m  dmsity in scale. This is minfmed by comments firom tbe 
c o d &  dur&q pl- wwksiqs mducta! in March d April 201 0. Both the LPA 
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and PMHGS. therefore, are equally supportive of planned developtnetlt along this section of 
the alignment. Property value impacts will be similar around station areas. 

s Safety 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 l~ot itlclude 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 of operation during FY 2009 (the latest full year of statistics). This figure 
has been steadily decreasing in the decade prior from 4.1 1 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 1 l 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 perfoms the State Safety Oversight of these 
systems that is mandated by Federal statute. N l  light rail systems are required to complete a 
rigorous "Safety Certification" program before they are sanctioned by the CPUC as safe for 
passenger service operations. 

Below grade stations wilI 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. 

4.2 Costs and Financial Considerations 

4.2.1 Methodology 

Capital cost estimates for the LPA and the PMHGS with and without a CrenshawiSlauson Station 
were prepared utilizing FTA Guidelines for Standard Cost Components (SCC). Cost data where 
applicable has been taken fram Metro's CrenshawLAX 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 (CCI) and allocated contingency has been applied to each cost item. 

?'he estimate 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 engineering design. 

Capita1 Cost Estimate Assumptions - General 

s The current base year of the estimate is 2Q2010. 

s A11 work is to be done with typical crews without any provisions for overtime. 

s Work schedules are typical for the work being performed. 

s Construction indirect costs, overhead and profit are calculated as a percentage of direct costs. 

Design and construction contingency is included as part of the construction cost estimate. 
Allocated contingencies are applied in accordance with the Metro's CrenshawfM Transit 
Comdor 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 fmt. 

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

w Support of excavation for Segments B and C, where excavation limits are below the 
groundwater table is assumed to comprise deep soil inix walls 

Wall embedment depth is assumed to 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 Ibfft. Continuous wafers are provided to hansfer ground 
loads to bracing, Walers also assumed to weigh 200 lblft average. 

Temporary trafic 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 BE:  1 foot-0 inch thick, assumed integral with support of 
excavation 

All structural concrete is reinforced at 260 Ib 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 concumntly 

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

CrenshawMLK Station shell and box invert and first 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 I foot-0 inch. 

Unit Prices 

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

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

w Santa Clara Valley Transportation Authority BART to San Jose Program, 65% Design 
Submittal, November 2008 

Hatch Mart CrenshawflAX Transit Conidor Project 
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Transbay Joint Powers Authority, Transbay Transit Center Program, 50% Design 
Development Cost Estimate, prepared by Webcor:Obayashi, October 2009 

California High Speed Rail Authority h j e c t ,  preliminary engineering 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 estimate basis and 
assumptions provided above. Order of magnitude costs for each of the alignment options are 
provided in Table 4-2 - Capitul Cost Comparison. 

Table 4-2 - Capital Cast Comparison 

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 $167 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 Option. However, the principal differences in scope for the PMHGS Option 
relative to the LPA Option, which produce the cost differential, can be defined as foliows: 

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 cut and cover tunnel 

Deletion of 4,370 feet of at-grade guideway, inclusive of an at-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 1 1 cross passages in TBM drive 

Addition of underground Crenshaw/Slauson Station, or ventilation/crossover structure. Either 
a station or a ventilation/crossover struchlre re.sUIts in Similar construction n2quhnentS 

HebEh Matt CrenshawlLAX Transit Comdor Project 
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While the PMHGS Option includes a significantly greater length of TBM tunneling, any 
incremental cost saving arising h m  the increased use of TBM is offset by the construction costs 
for the additional 1 1 cross passages between the tunnel bores, which, as indicated in Section 2.1.4 
are labor and cost intensive. 

4.2.3 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 cornpiired 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 
miie for at-grade double track LRT or a total of between approximately $3M and $4M for the 
1.39 mile long PMHGS study area. The NTD and experience from other systems supports a 
projected annual O&M cost of between approximately $4M and $7M for the PMHGS 
underground-running LRT or a net increase of between approximately 35 and 75 percent. 

4.2.4 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 adopted Long Range Transportation Plan (LRTP) reserved $1.7 15 billion for the 
CrenshawLAX Corridor. The Board adopted LPA has an estimated cost of $1.59 billion 
(escalated dollars). There are three design options that are being hrther evaluated in the 
FElS/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 CrenshawNernon Station, and 
an ExpositiodCrenshaw 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 (or betterment) to the project. In the past, these types of 
improvements have typically been funded from sources outside the project budget, often by other 
parties or jurisdictions. 

4.3 Travel Time and Ridership 

The PMHGS also has potential impacts upon the performance of the CrenshawLAX line. A 
street-running operation typically is configured so that light rail trains operate in the same 
progress ofgreen 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 
ConJgttration and PMHGS ConFgurarion presents a comparison of travel times between the 
LPA 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 CrenshawlMartin Luther King Jr. station and the 
FlorenceNVest station). The total travel time for the entire CrenshawILAX line from the 
Crenshaw/Exposition station to the Redondo Beach station reduces &om 29.8 minutes to 28.7 
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minutes. Further analysis will be carried out during the course of the proiect and these numbers 
will be refined in the future. 

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

For the version of the PMHGS that does not il~clude 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 to reach higher speeds due to the longer distance between the CrenshawMaitin 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 Lankemhim Boulevard between North Hollywood 
and Universal City. 

STATION LOCATION 
Crenshaw I Exposition 

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 CrenshawlLAX 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 - Ridershipfor LPA Conj2iguration 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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Travel Time to Station from Previous 
Station to the North (minutes) 

LP A 

Entire Ilne: 
Crenshaw I Exposition to Redondo Beach 
Crenshaw I Exposition to LAX Connection 

LPA + LPA * 
PMHGS PMHGS 

{with (no 
Crenshaw I Crenshaw I 

Slauson Slauson 
Station) Station) 

29.8 min 
18.0 min 

28.7 min 27.7 min 
16.9 min 15.9 min 



When sumparing the LPA with sc~anriav thal izi~fudu the PMHGS, estimales sltow that PMHGS 
mults in slight gains at two major terminal connection stations for the Expopidm line (at 
Expitien ICnnshauk Station) and the Mnro Green tine (at Aviati~nK'atury S t a b ) .  
I n c ~ s  st t h e  stetisrrs ere -ximarely six percent Pnd faw perce~q swpeczively. The 
Cnnshaw i Madin Luther King Jr, Statim cxpcrienccv a four pmmt inccsase. Inmascs at all 
&r stations a n  minor aad txpcmed to bc no p a l e r  than tbnce pecrwctt. B-ecn 
E x p i t i d C n a s h w  and the R t d d  Beach (Marine) stations, total ddmhip i m m e s  by less 
tfran four percent. Ridemhip aat stakium along Lhc Suutb Bay Mctm Gtcm Line Ektcnvion arc not 
included fw ail mnan'aer, bww, total line ridership wwld reflect a higher s m m l  with thoac 
stalim inciudcd 

l a m  stakian, r i d d i p  ir urpcctcd to i m c m  a1 Ihc rdstimis 
and to Ihc wuth of h a t  station: CrrenshawJMamn Lutha King Jr. and 

FI-est, nspectively. W l c  these Bitatiurts clcpcriace an awrafl liw 
ridenhip deceases slightly. due to the bss ccf some patrons assoc swfflauson 
statim. Ovaall, the ridcrshtp impacts tcfln;?t varying allacario~ airidcrrrh~ to wtiuns and same 
minor increases in the nwnbm of pswmgen ~mfening  ak the major cwncctim with the 
Exposition Line and rfu? k u v r  Green Line. 

OWSlOWlR LRT 

Green line: krlposa-Rsdonda 
Beach 2,830 3.880 3.740 3.740 , 
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4.4 Project Implementation Schedule Impacts 

The adoption of the PMHGS has the potential to impact the implementation schedule for the 
CrenshawlLAX Transit Corridor LRT Project, both in terms of 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. 

4.4.1 Environmental Process lmpacts 

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 
emironmental 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 @IS), 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 fmm the adoption 
of the PMHGS are believed to result in significant environmental impacts not evaluated in the 
EIS, then a Supplemental EIS (SEIS) may be required for the pmject. The duration of the 
SEIS win 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 oAen cited as an 
initial time to budget. However, the final process can take more or less time depending on the 
project, comments, etc. 

Addendum to the E I S  lssuance of an addendum is appropriate to provide additional 
information or analysis that does not substantially change the analysis of significant impacts 
and alternatives in an existing environmental document. 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 6-1 2 months to complete. This timefiame is shorter than the 
supplemental EIS process due to the shorter public comment period. Again, d p d i n g  on 
other factors, this t i m e h e  could be adjusted. 
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Theref- based upon the M C U ~  FTA delemination, it is likely that the process to conxplete rhe 
cnvironmcntal dncumcntatian in w p p ~ t  of the PMHOS could toke anyrhcn: ftom two go 
eighrecn months. 

The impact af this nnge of durations u p  the Prcliminar)~ Enginecling schedule is discussed in 
lk fallowing pralp.aplls. 

As design d i e s  will bc required in support of ttrc SElS clcamn~c pmxss, it is anticipated that 
desiga of the PMHGS Option cwld continue concumntly %I& thc &vcIupment and approval of 
the cnv-ul documtatian, Hawleva, my design of the PMHGS Option would be 'at-risk" 
until such time as an approval was awarded. 

ff it is assu~lbcd lllat Preliminary Engincuing (PE) ~ywumences irk Novanbet of 101 0. end has a 
dunrtion of 12-1 8 months, and i f  it  is also a m d  that tk dzrvclapmcnt rsf thc mvirunmcntal 
dmumcntatim is injtiat~d csncumtly with the PE, then obtsiaing the rtecxl~s;lry cnvi td 
~ P ~ H ~ V B ~ S  to facilitate the adoption of the PMHGS Optiun could &lay the overall eomptetim of 
PI? by the rlwtisnrt indicated in Table 4-5 - Emirn-l~f RmttMmv S"chedrrIa &lay. 

Table 4 4  -. Emrbnmntat Re* Sr;heduke Delay 

From ~!IC ttlble i t  can bc wm that with an cightccn month PE sckdulc, none orthe mviminmenral 
pmcss options zhould adverseiy impact the pmjoct implmmtaiion schedule. For scenarios with 
the &ortar rwalw manth PE duration, only the supplemental E15 approach may cxcaed thc PE 
duration, with an estimated maximum schedule impact of six nmnh. 

Any p~ctnnially d v m e  s&cdule impact of rtK s u p p b t n l  J3S eodd be mUpl& in pert by 
initiating thc process in advance of the PE phase of the project. 

4A.2 Construction Sequencing Impacts 

Various smnaricrs mist for the construction packaging of the C d a w / L A X  Tmnsit Cwridor 
project. Thm must bc investigated to anrive at an ogtiffcal coasmbction solution in t e r n  of cost 
d scbtbuk The project w l d  citbtr be awarded ss a h g l e  prcmnmtnt, or broken into a 
ntonbrrof sindkcr contrscts. One scaario could evolve sgrarrtiP procurtmcflB fbr carh of thr: 
majar civil &trucnmra. Th&m wnmb csuld be awarded fw track and syrrtcms wwle, and FoJ 
surface Wsh works - saaa aMi landsc;apfn$ either as a cornbinad cwtract or as qwate 
ywpc;umaana. 
Ifthe smne caasrWon sequencing assumptian h adopted far both rhc LPA ond the PMHGS, 
that At Qradr: t rackwd and systans can be initiated mytime, but track and systnns cannot bc 
instaftad in ths ntwntls until w b  timc as the tmd conhc@ am compfetc, thGa the m a 1  
emsmctioa durations fann much of tbe critical path fw the pmjwt cmstruczioa ad epecatiod. 

As individual pmurrmcnts, Ihe conshvcrian of the k l a w  Gradc & of the LPA alignment 
identified in Table 2-2, would bc expected to bc wmpjcted witbm a timeframe of appmximatdy 



31 to 37 months. This dunrion asuaws b t  p w u m c n t  and award of bark cantncrs is 
sunultaneouo, which may be ditticul~ to accamplish &om an adnzinistrative M crmh flaw 
pc-ctive, pniculmly if Lhc iWmr pfitcn~ial bidders src rrnught far each ccmtwt. 

B w d  upon the a~lrunapti<in~ prcjsidcd herein, the construction nf the PMHOS is estimslied at 
appro-xhmely 37 to 45 month, This dunrron has dmc critical elements - the consmcticm ctf the 
portal to bunch h e  TBM, thc TBM t m e f  comtmiicm, and the ucnt crtmpletiotl of the: 
f&ception partal s t t ~ l u n  aRcr remoesl of thc TBM. If the dwatkian of a& of t h  t d w  can be 
a m m e d  to vary by between 2 and 3 rnonrhs each, then as a wwst case scenario the caasnucti~ 
duration would take S months longer. Based upon the appmximatt cioastntctim dunrtions it cau 
be seen that the PMHGS adds betwccn six and fmrtwn months to the construction dutrrlirm of the 
LPA k t  cast. 

A major schcdule vrriahlc far tile construction of the PMHGS is the numbcr of mnncl boring 
mchinw p m d .  Two machines haw ken  assumad in the &wlopment of the schedule 
duration. Additiml m h i n e s  typically shorten s&eduks. H a w w ,  schedule savings must be 
weighed against the mubenefit of purchasing edditionaf 7RMa. Addi~ioaal mcllsurcir 10 
minimize ihc potential schedule difference in thc PMHGS and [,PA can a h  be invdiptcd ss 
part of thG 60ntmt  packaging tlurrugb the adoprion of advance construction or 
pmamment packages. Such measurcs cautd include the following: 

Advance pl9cwement of  tunnel boring mechinu; by Mem. By pmuring the TBMs in 
advance L)K: machines would he a~ailakd~ to the ~ h a c l n r  al or xharlly a R n  cmstnu:tion 
NTP. T ~ E  contractor would still have to construct a limited portal area, sufficimt to launch 
rht machines. 
Advance precast tunnel liw procurement. In mjumtion with the advance pun;.hase of the 
machines, the advance prmurcnrtnl d f h e  fabrication of  the mnel Jinn will allow mining to 
begin immediately after machinr get up. 

Advwccd emtrrPct fur psml utility relocation and pilrtal cxeavrrtion. Such s contract can 
pmpm the pwtaf m a  fbr the deliwry ofthrt TBMs. 

With tht heorporntion of these or other mclaswq it is likely that tbe delay in the afosemen~loncd 
completion of the P M G S  wuld be redwed by 4-6 mmths. I f  a four month reduction in thc 
schedule duration ofthe PMHGS is 888umed. tbm the schedule f i  The FMWGS i s  trxSuscd frum 
37 la 45 m t h t ~  lo appmximatrely 33 to 4 1 m t h s  

The potential combined imgaccs of the en\rironmcntal precedd and construction saqucrtlcinp ;une! 

presented in Rigrtre 4-1 - Porential Sckedrrfe impac"&. The figure Ss d y  a cxmprlson of the 
dative schedule duration differences between the LPA and PMHGS. Thc figue is not intended 
ta rcprwcnt t h ~  overaff pjcct  scheduIc, h t i o n s  for sUt,vcnt track, systems an$ f i n i h  
ias&lhtirun conuacts, and a testing and commissioning period are not bclradd. The figure 
provides both best case and w m t  case scenarios hr the LPA amd PMHGS b a d  upon the 
diiussim in this section. 

Swcd  up^ the sppmxirrmtc ec~vipnnmcntal nvi tw and caw&uclion h t i t m  i f  can be sRcn char 
the PMHGS will take longer to wmhuct and wiU add rime to t h ~  scbedulc. If tbr: WA takes the 
minimum indicated time the PNWGS will add at teaac two momhs to the total pmject schedule. 
Cornpariag the worst case far both tllr LPA ~ n d  thc PMHGS, rfu: PMHGS takes 4 mcmths lm&er, 
The want case far the PMHOS is t 6 months longer than the I,PA best urse. 

To wmararize, a w d n g  that the cn-taf praeeslr can be compla+d before tbt er#l of ftnzrt 
design, the PMHGS may add 2 rr, 16 mouths to the best case LPA schdula, but on average i t  is 
m a  likely that lhe PWQS would bkc lrppmximatcly 2 to 4 tnonths lmgrr to construct than the 
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LPA. As indicated above, if the mviro~~~nental process is extended beyond the completion of final 
design, the net delay ]nay be longer. 

Figure 4-1 - Potential Schedule Impacts 

Lcaclllcl: 
mmGs B w l C e ~ e -  - 

wartcew- - 
Satrr: 

1 PMHGS SEIS p " a  and approval IS rannnrent w1d1 Rt?lnnmq lhpcemg and F d  Desiga 
,7 ~ ~ o a o f 1 2 1 l u m r h s o f f n r a l Q u p p n o r t o c ~ ~ o f t l w s m r t t o o . *  
PMXOSwantca~arntmcsaparodof12mcarfisfarfictlldePgn~uentto~BF~0ahl~0tloftheSIlS 

3 T l v t ~ S @ e s t C a s e ) a s ~ s a 1 . ! ~ 6 E I S ~  Tiusmctudessmsmmwehar 
r m ~ o ~ ~ P t e d ~ ~ e k d e c l a n ~ , u h r r h s r e a s s u n r e d t o b a v e l u , ~ ~ o n ~ h r o v e t a l l h ~ ~ n r w .  
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5 SUMMARY 

Using the Nctm Policy k r  Grade L'wings for tight Rail T w i t  as 3 basis, it was determined as 
pprt ofrhc DEIStDEIR c\dution that rke grade s lion of Creashaw Boulevard berwm 48th 
and 59th Strests was not mquired. 

The Mctm Dozrrd has requested that an analysis crfplacing the LRT guideway between 48th and 
59th Streets in a befo~k grade cmfigurslion be perfmed, and evaluated against the I-PA Option 
in tcnns of" issues associated with coasmrabitiry, wfcty. rnvimnrnentsl and mnomic 
development benefits, cost and schedule. 

Thc analysis has mlrltMf in the fallowiag findings; 

* Cmtactahility: The PMHGS multr in h cannatian or two tmkm wxtions of thc 
WZA q3th1, forming a continuous m c l  batween limits of Coliseum Place on Cmnshaw 
Bwlward to Victoria Avenue on the H&r Subdivision K a i W  Based u p  The 
antidpted 8mund corrditians, tlte cansvuetim of thc ~anilinwlls tunnel b feesiblc and wwld 
bc undwtakrm primarily by TRM mctbds. 

w Safety: Thc PMIGS w m w  the sbtft iatafikce bet- the LRT, roadway vehicles and 
pedestrians. As mted in Section 1.2, LrC'r systems opclrate safely and succtlssfully at-grade in 
cities across Celifwnia and North America. The at-gnrde m o m m ~ ~ i u m  for the LPA 
%Can m l t e d  in no significant saky impacts. The dctcm~ination af safely  imp^ for both 
options is thc same 

Enviromtnral; As tiw MK.5 at-grak n c m d t i o n  was cktemhwf to bave no 
significat~t cnvirmmcauti impacts, the PMHOS results in nu change m the &eminaticm of 
msiiruntn~~laf impacb. Thr PMHGS will nclt rcquh eooafigwnlion ofCmhaw Bclulevard 
resulting in h e r  temporary impacts associated with catstruction at-gmde (traftic, air 
quality, noise, and vibration), The PMHGS d a s  nmove wmthg  bains zlnd any d a t e d  
noise fmn the stred surfPCem If a CrensllawtSlausofl station h hcIuded, tempOrary 
mvirtnrm~ntsf i-ts u~nufd be cxpuriutlccd at t k  connrtructian site and prnnanenl 
diaplac~ment would occur due to the need tcr purchase right-of-way for ihc stalion, 

Ecmom~c Ucvclopmcnt: Both thc U A  jnd the YMNGS will result in the constwtion of 
significant new msir  infrastntctun that could a ~ t  new development or 
~miopmentiadrrpziue r r u ~ c c  of exan8 pmpertics twstwem 48th and 59th Streets. Bath 
a p t i a ~  wilt stimulate job creation during cmmicrion as we11 aa far the ongoing system 
operations. The intensity of bcwloprnmt plannod far this scctioo o f  the corridor is of low to 
medium density in &de. This is rcinfhrctd by comments from the arnmtmlty during 
planning wotkshops conducted in March and April 2010. &#h ihe LPA and PIMHGS, 
r k w f o ~ ,  arc qually suppartivt of planned dcvclopment along this section of ?he alignment. 
Proporn value impacts wifl bc similar a m d  station arms+ - ha :  TbtP: MCUmUCtim COM ~f thG BNlIGS Optim is higher than the LPA. The PMHGS with 
no undergrod Crear;h;w/SIausan Statjm rcdiults in 8t1 increased pmjcsct cost o f  $1 67 millfon 
(2010 dollers). With the Crrnshaw Slausoa S&tiun, the increased cost of the PMHQS is $21 9 
million (2010 clollars) above tho momnrendd WA. ThGsc cwt d i m a m  reflect 
coolsffuctioa efforts cornbind with adjacent underlprwnd iwctiuw, 

Travel time and Ridership: Impacts ef &e PMHGS to travel rim agd d&enbip are mhhal. 
Th: P MOHS potntially ntdut:ed rravcl time up to 1 or 2 minutetc c w d  to the CPA, 
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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 to increase ridership between three and four percent. Without a CrenshawiSlauson 
station, ridership for the entire line will remain roughly the same (with increases at many 
stations and the loss of riders at the Crenshaw/Siauson station itself.) 

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 StatementlSupplcmental Final Environmental 
Impact Report). and based upon a longer construction 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 fmdings do not change the LPA recommendation that the LRT alignment should be at- 
grade to confonn to Metro's policies related to grade separation. 

Hatch Ma#. CrenshawM Transit Canidor Project 
MaCDodd 





Appendix A 
Drawings 
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Appendix B 
Cost Data 
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Appendix C 
Regional Geology and PMHGS Soil 
Profile 
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Subsurface Cross Section Legend 








