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1 Introduction 

The Los Angeles County Metropolitan Transportation Authority (Metro) is evaluating the 

Grade Separation of the Crenshaw/LAX (CLAX) light rail transit (LRT) line at the 

intersection of Centinela and Florence Avenues (Project).  The intention of the grade 

separation is to address concerns about potential increases in regional trip-making and 

impacts to traffic at the planned at-grade crossing related to significant future 

development adjacent to the crossing.  This planned at-grade rail crossing is located 

within a quarter-mile of downtown Inglewood adjacent to existing activity centers (the 

Forum), new projects under construction (Inglewood NFL Stadium, Performance Arena, 

and Hollywood Park Development Area), and proposed future activity centers and transit 

infrastructure (Inglewood Basketball and Entertainment Center and Transit Connector). 

The purpose of this screening analysis technical memorandum (memo) is to develop 

grade separation alternatives to a level that helps facilitate consensus on the scope of 

the project so major project components and the project’s footprint can be clearly 

defined.  The alternative concept development, analysis, and initial screening criteria 

presented here were prepared in a collaborative effort with Metro and Metro’s 

environmental consultant. This memo aims to describe: three (3) main design concepts 

and the basis of their development, initial screening criteria for high-level analysis, the 

results of that initial screening analysis, and a recommendation of the most promising 

alternative to be advanced to a 15% level of engineering.   

1.1 Background 

The Environmental Impact Statement/Environmental Impact Report (EIS/EIR) for CLAX 

was completed in 2011.  Applying Metro’s Grade Crossing Policy in 2011 resulted in a 

determination that an at-grade crossing application was appropriate.  In 2013 the 

California Public Utilities Commission (CPUC) granted approval of the at-grade crossing 

pending inclusion of several supplemental measures intended to improve safety and 

increase queuing and traffic capacity.  The final as-built grade crossing would include all 

of the CPUC’s supplemental requirements. 

In 2015 the City of Inglewood (CITY) approved the construction of a 72,000 seat NFL 

Stadium approximately 1.5 miles south of the Centinela/Florence crossing.  Additional 

development adjacent to the stadium including a performance arts venue, residential 

units, retail and office space, hotel rooms, and 25 acres of new recreational park and 

amenities were also approved.  In 2018 the CITY initiated the environmental clearance 

process for the proposed Inglewood Basketball and Entertainment Center (IBEC).  All of 

the aforementioned developments were approved or proposed after the 2011 CLAX 

EIR/EIS certification and are anticipated to generate additional traffic which was not 

considered in the original Grade Crossing Policy analysis. 

To mitigate some of this anticipated increase in traffic, developers have funded the 

citywide installation of a traffic signal priority system and the CITY has developed special 

event traffic and access management plans for the venues under construction and future 

IBEC.  The CITY remains concerned about the potential increase in regional trips and 

the associated traffic impacts of having an at-grade crossing at Centinela/Florence.  A 
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Metro Board action in 2017 directed staff to conduct grade separation feasibility studies 

and initiate the environmental clearance process to address these concerns.  In 

December 2018 the Metro Board received the initial feasibility findings and directed staff 

to initiate an engineering design study to be funded in cooperation with the CITY. 

2 Proposed Alternatives 

2.1 Alternative 1A – LRT Above Grade 

Alternative 1A proposes to elevate the CLAX LRT on retained fill with a precast concrete 

girder bridge above the Centinela/Florence intersection which would remain at grade.  

The LRT limits of Alternative 1A extend approximately 2950 feet from just east of the 

Downtown Inglewood Station to just west of the Fairview Heights Station.  Alternative 1A 

utilizes a temporary double-track shoofly to maintain rail operations during the grade 

separation construction. 

Figure 2-1. Alternative 1A – LRT Above Grade 

 

Source: HDR 
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Figure 2-2. Alternative 1A – LRT Above Grade Shoofly and Temporary Bus 
Shuttle Route 

 

Source: HDR 

2.1.1 Geometric Configuration 

 Roadway 

The roadway modifications in Alternative 1A would be limited to the grade crossing 

removal, sidewalk and curb ramp modifications at the Centinela/Florence intersection. 

The proposed grade separation structure would provide a minimum of 16’ vertical 

clearance. A traffic signal proposed as part of the previous CLAX design at La Colina 

Drive and Centinela Avenue would need to be removed; the intersection would be 

changed to stop control. The sidewalk on the eastside of Centinela Avenue would extend 

south to the intersection of Florence Avenue and a new crossing would be introduced at 

the northeast and northwest corners of Florence Avenue and Centinela Avenue. The 

street profile of Centinela Avenue would be adjusted slightly associated with the grade 

crossing panel removal.  La Colina Drive would remain unchanged (see Attachment A1 

for Alternative 1A Roadway Layout). 

 LRT Alignment 

The track replacement limits of Alternative 1A extend approximately 2950 feet from just 

east of the Downtown Inglewood Station to just west of the Fairview Heights Station. 

Alternative 1A proposes to elevate the CLAX LRT line approximately 25’ above the 

existing Centinela Avenue roadway elevation at the crossing.  The track raise is 

proposed to be achieved using retained fill sections with ballasted track at a maximum 

grade of 3.3% and a precast concrete girder bridge with direct fixation track above the 

Centinela/Florence intersection.  No changes were made to the CLAX horizontal 

alignment.  The tracks would be on ballast on the retained fill section, and direct fixation 

on the bridge. 
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The existing CLAX horizontal alignment and the proposed vertical alignment would allow 

for operating speeds of 45 MPH adjacent to the Downtown Inglewood Station and 65 

MPH going east over Centinela Avenue to the Fairview Heights Station.  See Attachment 

A1 for the proposed Alternative 1A LRT plan and profile. 

During construction, a temporary shoofly track would be constructed in the westbound 

lanes of Florence Avenue to allow LRT passenger operations to continue.  The proposed 

shoofly horizontal and vertical alignments allow for operating speeds of up to 35 MPH 

adjacent to the Downtown Inglewood Station and up to 50 MPH going east along 

Florence Avenue towards North Prairie Avenue.  See Section 2.1.7 for additional 

discussion on LRT operations during construction. 

Key geometric characteristics of Alternative 1A are summarized in Table 2-1 below. 

Table 2-1. Alternative 1 (1A, 1B, 1C) Key LRT Geometric Features 

Condition 
Horizontal 
Alignment 

Max Grade 
Vertical Clearance 
to Centinela Ave 

Operating Speeds 

Temporary Shoofly in WB 
Florence Ave 

Top-of-Rail (TOR) 
profile to match 
existing Florence 
Avenue roadway 
profile 

Shoofly is at-grade 35 MPH adjacent to 
Downtown Inglewood 
Station, 50 MPH 
going east to Fairview 
Heights Station 

Permanent No change to CLAX 
alignment 

3.3% 16’ minimum 
permanent design 

45 MPH adjacent to 
Downtown Inglewood 
Station, 65 MPH 
going east to Fairview 
Heights Station 

Source: HDR 

2.1.2 Right-of-Way Requirements and Impacts 

No permanent right-of-way impacts are anticipated at this time.  

2.1.3 Structure Configuration 

The aerial structure is a single-span precast posttensioned Caltrans wide flange girder 

superstructure with the cast-in-place (CIP) concrete deck supported on seat type 

cantilever reinforced concrete abutments on pile foundations (see Figure 2-3 for 

preliminary bridge deck section). The overall structure width is 32 feet including 

emergency walkways, and total structure length is 150 feet. The proposed structure 

depth is 7 feet, 6 inches. 
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Figure 2-3. Alternative 1A – Preliminary Bridge Section 

 

Source: HDR 

The retaining walls would extend approximately 1000 feet west of Centinela and 725 feet 

east of Centinela.  The maximum design height is approximately 25 feet.  The retaining 

wall type, to be determined, could be cast-in-place concrete wall, or mechanically 

stabilized earth (MSE) wall.  See Figure 2-4 for a preliminary retained fill section. 

Figure 2-4. Alternative 1A – Preliminary Retained Fill Section 

 

 

Source: HDR 
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2.1.4 Drainage Impacts 

Alternative 1A would only create minor impacts to the existing drainage facilities since 

there is no proposed trenching or grading below the existing surface.  

Drainage impacts for Alternative 1A: 

• Proposed track drainage west of Centinela Avenue would flow westerly and would 

connect to the existing drainage network and flow back east towards Centinela 

Avenue within the existing underdrain 

• Proposed track drainage east of Centinela Avenue would flow easterly and would 

connect to the existing drainage network and flow back west towards Centinela 

Avenue within the existing underdrain 

2.1.5 Utility Impacts 

The most significant conceptual relocation for all three alternatives involves an existing 

60” ductile iron water line owned by LADWP Water.  The line is located approximately 

255’ east of Centinela/Florence with approximately 7-8’ of cover below the existing CLAX 

alignment.   

The water line’s location and depth place it potentially in conflict with the proposed 

retaining wall footings for Alternative 1A.  A combination of additional protection, special 

footing design, or relocation, would need to be evaluated during final design in 

conjunction with the retaining wall type selection. 

In the locations where the proposed temporary shoofly track crosses an existing utility, 

the utility must be protected in place by concrete encasement or steel casing.   

2.1.6 Stage Construction and Traffic Handling 

During construction, Alternative 1A would require shifting of the existing tracks onto WB 

Florence Avenue with a shoofly alignment from approximately 300’ west of Hillcrest 

Boulevard to approximately 500’ east of Prairie Avenue.  A bus shuttle between the 

Downtown Inglewood and Fairview Heights Station would be utilized when track cutovers 

and signal testing occurs.  See Figure 2-2. 

While the lane configuration on Centinela Avenue remains unchanged, the lane 

configuration along Florence Avenue is reduced to accommodate the shoofly alignment 

between west of the Downtown Inglewood Station and east of Prairie Avenue. The 

shoofly alignment reduces the width of Florence Avenue by 25.5’ on the west side of 

Centinela Avenue and by 38.5’ on the east side of Centinela Avenue.  Pedestrian 

circulation would be maintained throughout construction. 

The proposed construction sequence of Alternative 1A is as follows: 

1. Construct shoofly tracks and temporary grade crossing.  Through traffic on Florence 

reduced to two lanes in each direction, the EB left turn lane at Centinela reduced to 

one lane. 

2. Track cutover to the shoofly.  CLAX line would operate on the shoofly tracks after 

testing.  Demolish the existing tracks.  Construct the proposed retaining walls and 

bridge abutment.   
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3. Temporary weekend closures of Centinela Ave to install the precast bridge girders.  

Traffic would be detoured, See Attachment D1. 

4. Construct the bridge superstructure, tracks, OCS and other system components.   

5. Track cutover to proposed track.  Conduct testing.  Demolish the shoofly tracks, 

temporary crossing.  Restore street and sidewalk. 

The construction duration is estimated at 29 months. 

See Attachment D1 for preliminary Alternative 1A Stage Construction and Traffic 

Handling. 

2.1.7 LRT and Bus Operations during Construction 

The shoofly alignment would shift a small portion of existing track off of the CLAX main 

line just east of the Downtown Inglewood Station and enter Florence Avenue 

approximately 300’ west of Hillcrest Boulevard.  The shoofly continues east along 

Florence Avenue utilizing ballasted track embedded into Florence Avenue with TOR set 

to match the existing Florence Avenue roadway profile until approximately 500’ east of 

Prairie Avenue.  The shoofly alignment then turns back north out of Florence Avenue and 

rejoins the CLAX main line with another small segment of shifted existing track west of 

the Fairview Heights Station.  The shoofly geometric configuration allows for operating 

speeds of up to 35 MPH adjacent to the Downtown Inglewood Station and up to 50 MPH 

going east along Florence Avenue towards North Prairie Avenue.   

In addition to the CLAX main line track shifts and embedded track in Florence Avenue, 

temporary systems (train control, communications, and traction power), structural 

concrete curb walls, duct banks, and underdrains would be required for the shoofly.   

A temporary at-grade crossing would also be required at the intersection of the shoofly 

alignment and Centinela Avenue to allow for traffic operations to continue during 

construction.  The temporary at-grade crossing would require CPUC approval and be 

constructed to Permanent Grade Crossing standards including placement of temporary 

traffic signals, pedestrian warning devices, vehicle quadrant gates, and pedestrian swing 

gates, hand railing, signage and other forms of pedestrian channelization.   

The shoofly tracks and construction laydown area would occupy the proposed bus 

terminal at the Downtown Inglewood station.  The existing layout facility on La Brea 

Avenue south of Manchester Blvd is expected to be used for layover during construction. 

The staging approach to this Alternative also requires a bus shuttle between the 

Downtown Inglewood and Fairview Heights Station when track cutovers and signal 

testing occurs.  It is assumed that each track cutover between the shoofly and CLAX 

main line would take approximately five months.  At the Downtown Inglewood station, 

passengers would board and alight at the curbside on Florence Avenue.  At the Fairview 

Heights station, boarding and alighting would take place on Redondo Blvd.  See Figure 

2.2 for the potential bus shuttle route.   

During the cutover periods, the CLAX would remain in service north of the project site, 

but the Light Rail Vehicles (LRV) would not have access to the maintenance yard.  
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Provisions are needed to accommodate light duty maintenance, daily inspections on the 

mainline, and hauling vehicles to and from the yard when necessary. 

2.1.8 ROM Cost Estimate 

The current ROM cost for Alternative 1A is approximately $241M inclusive of a 

temporary track-shoofly and bus shuttling, all project soft cost, contingencies, and other 

direct and indirect costs.   

2.2 Alternative 1B – LRT Above Grade Without Shoofly 

Alternative 1B proposes the same track and roadway modifications as Alternative 1A but 

utilizes bus shuttling exclusively in place of a temporary shoofly alignment. 

Figure 2-5. Alternative 1B – LRT Above Grade without Shoofly 

 

Source: HDR 

2.2.1 Geometric Configuration 

 Roadway 

Roadway geometry would remain at its existing lane configuration with the same 

modifications as described in Alternative 1A.   

 LRT Alignment 

The proposed modifications, key geometric characteristics, and operating speed for the 

permanent LRT condition are the same as Alternative 1A.  

Utilizing a bus shuttle during construction negates the need to construct and remove a 

temporary shoofly track.  The proposed modifications to raise the CLAX main line above 

Centinela/Florence would be constructed prior to the full opening of the CLAX main line 
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with potential night and weekend closures of the Centinela/Florence intersection as 

required to place the precast concrete girder bridge above the existing roadway.   

2.2.2 Right-of-Way Requirements and Impacts 

No permanent right-of-way impacts are anticipated at this time. 

2.2.3 Structure Configuration 

The structure configuration is similar to Alternative 1A. 

2.2.4 Drainage Impacts 

Drainage impacts are similar to Alternative 1A with the exception that shoofly 

underdrains and the need to accommodate shoofly related track drainage are no longer 

required. 

2.2.5 Utility Impacts 

Alternative 1B would have the same potential utility impacts and relocation approach as 

Alternative 1A, except all the modifications related to the shoofly.  The 60” ductile iron 

water line owned by LADWP is the most significant potential impact.  

The primary difference with Alternative 1A is that no relocations would be required in 

Florence Avenue to accommodate a temporary shoofly during construction. 

2.2.6 Stage Construction and Traffic Handling 

Alternative 1B would include the same construction activities as Alternative 1A but 

without the construction/demolition of the shoofly. Roadway geometry would remain at its 

existing lane configuration with a small impact to the northeast and northwest corners 

due to the implementation of k-rail to protect the proposed construction areas. There 

would be no need for railroad crossing gates and would therefore alleviate turning 

movements onto Centinela Avenue.  Pedestrian circulation would be maintained 

throughout construction.  The construction duration is estimated at 23 months.  See 

Attachment D2 for preliminary Alternative 1B Stage Construction and Traffic Handling. 

2.2.7 LRT and Bus Operations during Construction 

The staging approach for Alternative 1B requires the CLAX line to be out of service 

between the Downtown Inglewood Station and Fairview Heights stations during 

construction.  Alternative 1B would exclusively utilize a bus shuttle between these two 

stations for passenger movements during the full duration of construction.   

The proposed bus terminal at the Downtown Inglewood station would be in service 

maintaining bus operations during construction. 

The CLAX line would remain in service north of the project site during construction, but 

the Light Rail Vehicles (LRV) would not have access to the maintenance yard.  

Provisions are needed to accommodate light duty maintenance, daily inspections on the 

mainline, and hauling vehicles to and from the yard when necessary. 
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2.2.8 ROM Cost Estimate 

The current ROM cost for Alternative 1B is approximately $200M inclusive of bus 

shuttling, all project soft cost, contingencies, and other direct and indirect costs.  

2.3 Alternative 1C – LRT Above With Delayed Opening of 
CLAX Main Line 

Alternative 1C proposes the same track, structure, roadway, and structural configurations 

and modifications as described above for Alternatives 1A and 1B.  Alternative 1C also 

has the same drainage, right-of-way, and utility impacts as Alternative 1B.  In Alternative 

1C, the opening of the CLAX mainline would be delayed through the project limits to 

allow all construction to be completed with the railroad offline.   

Figure 2-6. Alternative 1C – LRT Above Grade without Shoofly 

 

Source: HDR 

2.3.1 Stage Construction and Traffic Handling 

Alternative 1C features the same construction activities and traffic handling as Alternative 

1B.  

2.3.2 LRT and Bus Operations during Construction 

As the CLAX main line would not be operation, no bus shuttle is necessary between the 

Downtown Inglewood and Fairview Heights Stations.  The proposed bus terminal at the 

Downtown Inglewood station would be available for bus service. 

2.3.3 ROM Cost Estimate 

The current ROM cost for Alternative 1C is approximately $186M inclusive of all project 

soft cost, contingencies, and other direct and indirect costs.   
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2.4 Alternative 2 – LRT Below Grade 

Alternative 2 would lower the existing CLAX LRT line using a combination of semi-

depressed guideways (u-wall trench sections) and a cut-and-cover box section under the 

Centinela/Florence intersection which would remain at grade.  The track replacement 

limits of Alternative 2 extend approximately 3,000’ from just east of the Downtown 

Inglewood Station to just west of the Fairview Heights Station.  Figure 2-7 below 

illustrates the Alternative 2 components.  Similar to Alternative 1A, Alternative 2 would 

utilize shoofly tracks to maintain the CLAX line operation during construction.  See Figure 

2-2 for the shoofly tracks layout and the temporary bus shuttling routes. 

Figure 2-7. Alternative 2 – LRT Below Grade 

 

Source: HDR 

2.4.1 Geometric Configuration 

 Roadway 

The roadway modifications in Alternative 2 are limited to the Centinela/Florence 

intersection and the connection to the grade separation structure. Similar to Alternative 1 

(1A, 1B, 1C), the traffic signal proposed as part of the previous CLAX design at La Colina 

Drive and Centinela Avenue would need to be removed and the intersection would 

operate under stop control. The sidewalk on the eastside of Centinela Avenue would 

extend south to the intersection of Florence Avenue and a new crossing would be 

introduced at the northeast and northwest corners of Florence Avenue and Centinela 

Avenue. The street profile of Centinela would be modified slightly associated with the 

grade crossing panel removal. The street profiles for Florence Avenue and La Colina 

Drive remain unchanged (see Attachment A2). 
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 LRT Alignment 

For Alternative 2 the track would be lowered approximately 24’-29’ below existing top-of-

rail through Centinela Avenue with a maximum depth of approximately 32’ east of the 

crossing.  No changes would be made to the existing CLAX horizontal alignment.   

Initially, two vertical alignments were studied for Alternative 2.  Both vertical alignments 

maintain a minimum of 15’ of vertical clearance in the cut-and-cover box section under 

Centinela Avenue and 16’ of vertical clearance below struts in the u-wall trench sections.   

The first vertical alignment option involved the relocation of a 39” CITY storm drain line 

approximately 10’ below Centinela Avenue and a 60” LADWP water line approximately 7’ 

below existing ground east of the crossing.  This option was removed from consideration 

due to the substantial constructability challenge that would require closures of Florence 

Avenue. 

The second vertical alignment option proposes to raise the 39” SD and 60” water lines to 

the extent possible to minimize the LRT lowering and excavation.  The 39” SD would 

include a protection channel integral to the cut-and-cover box roof under Centinela 

Avenue and the 60” water line would pass through the U-wall trench section either 

concrete encased or with a utility bridge. 

Maintaining the existing CLAX horizontal alignment, coupled with the proposed vertical 

alignment, would allow for operating speeds of 45 MPH adjacent to the Downtown 

Inglewood Station and 65 MPH going east to the Fairview Heights Station.  See 

Attachment A2 for the proposed Alternative 2 LRT plan and profile. 

During construction, a temporary shoofly track would be constructed in the westbound 

lanes of Florence Avenue to allow LRT passenger operations to continue at the same 

operating speeds as Alternative 1 (1A, 1B, 1C).  See Section 2.3.7 for additional 

discussion on LRT operations during construction.  Key geometric characteristics of 

Alternative 2 are summarized in Table 2-2 below. 

Table 2-2. Alternative 2 Key LRT Geometric Features 

Condition 
Horizontal 
Alignment 

Max Grade Vertical Clearance  Operating Speeds 

Temporary Shoofly in WB 
Florence Ave 

TOR profile to 
match existing 
Florence Avenue 
roadway profile 

Shoofly is at-grade 35 MPH at Downtown 
Inglewood Station, 50 
MPH east to Fairview 
Heights Station 

Permanent No change to CLAX 
alignment 

5% • 15’ min. – Cut-and 
Cover Tunnel 
• 16’ min. – U-Wall 
Strut 

45 MPH at Downtown 
Inglewood Station, 65 
MPH east to Fairview 
Heights Station 

Source: HDR 
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2.4.2 Right-of-Way Requirements and Impacts 

No permanent right-of-way impacts are anticipated at this time.  

2.4.3 Structure Configuration 

Structurally Alternative 2 consists of U-section walls with and without struts and a single 

span cut-and-cover reinforced concrete box structure under Centinela Avenue.  

The width of the U-section is 30’ between the faces of walls, the length is approximately 

540’ west of Centinela and 1,440’ east of Centinela, and the maximum design height is 

32’ where the alignment travels below the raised 60” water line.  Standard U-section 

walls are proposed for depths up to 20’ below existing top of rail and strutted U-section 

walls are proposed when the depth is between 20’ and 32’. The standard U-Section walls 

are proposed to be constructed using soldier piles for shoring that would potentially 

require tie-backs when excavation exceeds 20 feet.  See Figures 2-8 and 2-9 below. 

Figure 2-8. Alternative 2 – Standard U-Section 

 

Source: HDR 
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Figure 2-9. Alternative 2 – U-Section with Struts 

 

Source: HDR 

The cut-and-cover box under Centinela Avenue has a span of 30’ between inside faces 

of the box, a height of 20’-8” from bottom of invert slab to top of roof slab and 3’ minimum 

soil cover below existing ground. The total box length is 150 feet. See Figure 2-10 below 

Figure 2-10. Alternative 2 – Cut-and-Cover Box below Centinela Avenue 

 

Source: HDR 
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2.4.4 Drainage Impacts 

The proposed track profile for Alternative 2 would require the existing 39-inch CITY 

Storm Drain (ID # 1257) to be raised approximately 4’-4” at its current location and 

require a support structure to be built integral to the cut-and-cover box roof slab. The 

drainage implications are noted below and depicted in Figures 2-11 and 2-12: 

Raise 39-inch CITY Storm Drain and 60-inch LADWP Water: 

• Track alignment would be lowered to accommodate 16’ minimum vertical clearance 

below utilities and/or their protection structures as noted above 

• Proposed track drainage would flow towards Centinela Avenue (following existing 

flow pattern) 

• A pump station proposed within existing Metro right-of-way at the northeast quadrant 

of the Florence Avenue and Centinela Avenue crossing would be required for the 

track drainage and would need to be pumped to the existing 39-inch CITY Storm 

Drain near La Colina Drive. 

While the existing pipe profile allows raising the pipe, a hydraulic analysis would be 

required to assess the full extent of drainage modifications associate with raising the 

storm drain. 

Figure 2-11. Alternative 2 – Raised 39” SD Line under Centinela Avenue 

 

Source: HDR 
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Figure 2-12. Alternative 2 – Proposed Pump Station Location and Additional 
Key Drainage Modifications 

 

Source: V&A 

2.4.5 Utility Impacts 

As discussed in Section 2.1.5, an existing 60” ductile iron water line owned by LADWP 

Water possess the most significant utility impact to Alternative 2.  The water line’s 

location and depth result in a significant impact with the line being in direct conflict with 

any efforts to lower the existing CLAX alignment below the existing Centinela Avenue 

roadway profile. Numerous additional minor relocations would be required to 

accommodate any potential track lowering concept. 

Two potential approaches to resolve the water line impact have been studied at a high-

level.  Key considerations of each approach are outline below. 

1. Raising the 60” water line in place – Recommended Approach.  

Raising the line would require consideration of the following: 

a. Steeper track profile grade (5% maximum) with deeper excavation to achieve 

minimum vertical clearance below the raised water line 

b. 3’-0” deep utility protection girder penetrating LRT U-Section walls supporting the 

line above (see Figure 2-13 below) 

c. Potential concerns related to protecting the line include: 

i. Utility protection girder would be penetrating the U-Section at the point of the 

deepest U-Section and could result in the need to provide additional wall 

thickness, which could encroach into the Florence Avenue street right of way 
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on the south side.  Detailed analysis would be performed to determine the 

wall thickness if Alternative 2 is selected for final design. 

Figure 2-13. Alternative 2 – 60” LADWP Water Integral Roof Protection Slab 

 

Source: HDR 

2. Relocate the 60” water line. 

Two initial options have been identified to potentially relocate the line: 

a. Lower the line below the track profile 

i. Significant feasibility, constructability, and cost concerns as 15’-20’ of 

lowering would be required assuming a 4’ roadway bridge depth and a 

minimum of 5’ of cover from the bottom of invert slab to top of water line 

b. Realign the water line east to cross under the tracks closer to Osage Avenue or 

North Prairie Avenue  

i. Requires substantial trenching to reroute the 60” water line causing 

prolonged impacts to traffic on Florence and North Prairie Avenues 

As with Alternative 1A, in locations where the proposed temporary shoofly track crosses 

an existing utility, the utility must be protected in place by concrete encasement or steel 

casing.   

2.4.6 Stage Construction and Traffic Handling 

Alternative 2 is proposed to be constructed with shoofly tracks.  The shoofly tracks and 

temporary traffic configuration on Florence Avenue is the same as described in 

Alternative 1A. 

The proposed construction sequence of Alternative 2 is as follows: 

1. Construct shoofly tracks and temporary grade crossing.  Through traffic on 

Florence reduced to two lanes in each direction, the EB left turn lane at 

Centinela reduced to one lane. 
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2. Track cutover to the shoofly.  CLAX line would operate on the shoofly tracks 

after testing.  Demolish the existing tracks.  Construct the proposed U-section 

walls. 

3. Construct CIDH piles of the cut-and-cover box section on Centinela Ave in 

three phases, with reduced lanes on Centinela. 

4. Under temporary closure of Centinela Ave, install temporary decking. 

5. Construct the remainder of the box structure, tracks, OCS and other system 

components.   

6. Track cutover to proposed track.  Conduct testing.  Demolish the shoofly 

tracks, temporary crossing.  Restore street and sidewalk.  

The construction duration of Alternative 2 is estimated at 36 months. 

See Attachment D4 for preliminary Alternative 2 Stage Construction and Traffic Handling. 

2.4.7 LRT and Bus Operation during Construction 

The LRT shoofly, bus operation, and bus shuttling are the same as describe in 

Alternative 1.   

2.4.8 ROM Cost Estimate 

The current ROM cost for Alternative 2 is approximately $321M inclusive of a temporary 

track-shoofly and bus shuttling, pump station, and all project soft cost, contingencies, 

and other direct and indirect costs.   

2.5 Alternative 3 – LRT At-Grade 

Alternative 3 proposes to maintain the CLAX alignment and realign Centinela Avenue 

and Florence Avenue.  Based on the existing terrain and Centinela Avenue’s steep 

profile grade, the grade separation would be achieved by lowering Centinela and 

Florence. 
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Figure 2-14. Alternative 3 – LRT At-Grade 

 

Source: HDR 

2.5.1 Geometric Configuration 

 Roadway 

Alternative 3 proposes significant impacts to Florence Avenue, Centinela Avenue and La 

Colina Drive. The alternative proposes to keep the existing track elevations unchanged 

and proposes to depress Florence Avenue and Centinela Avenue by up to 24 feet. To 

avoid acquiring up to 5 properties on La Colina Drive to maintain connection to Centinela 

Avenue, La Colina Drive would remain at existing grade and terminate with a hammer 

head just west of the existing intersection. A replacement access to La Colina Drive is 

proposed through a new 34’ wide local street between Beach Avenue and La Colina 

Drive. The proposed length of the new street is about 275 feet long.  The lane 

configuration on Florence Avenue and Centinela Avenue would remain unchanged. 

The existing posted speed limit on Florence Avenue is 40 mph and the design speed 

used for proposed design is 45mph. The revised profile extends from Hillcrest Boulevard 

to Osage Avenue. The proposed profile on Florence Avenue east of Centinela Avenue is 

up to 6% grade.  A separate sidewalk profile is proposed at 5% with an intermediate 

landing for accessibility.  A short retaining wall would separate the sidewalk from the 

roadway. 

The existing posted speed limit on Centinela Avenue is 20 mph and the design speed for 

the proposed modifications is 45 mph per City of Inglewood’s speed survey.  The profile 

change extends from south of Beach Avenue to Florence Avenue.  

Pedestrian access would be maintained with sidewalks on Centinela and Florence. 
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 LRT Alignment 

Alternative 3 proposes to leave the existing CLAX LRT line at-grade and grade separate 

Centinela Avenue below the existing LRT line.  No changes are proposed to the existing 

CLAX horizontal or vertical alignment.   

2.5.2 Right-of-Way Requirements and Impacts 

In order to maintain access to the properties along La Colina Drive, a new street was 

proposed. As a result of this new street, 2 properties would need to be purchased: 1 

single family residential at 367 La Colina Drive would require a full acquisition and partial 

acquisition would be required for a portion of the vacant lot located directly north of the 

full property acquisition at 358 E Beach Avenue. The new local street is a 34’ wide street 

that follows City of Inglewood Local Street width criteria and is about 275’ long between 

Beach Avenue and La Colina Drive. The alignment of proposed new street is proposed 

at about 750’ west of Centinela Avenue. 

With Florence Avenue lowered substantially, the two existing driveways at the St. John 

Church and school would be closed.  Access to the property would be at the existing 

driveways on Grace Avenue. 

2.5.3 Structure Configuration 

The proposed structure is a single-span cast-in-place prestressed concrete box girder 

bridge supported on seat type abutments on secant pile foundations. The overall 

structure width is 30 feet, and total structure length is 150 feet. The proposed structure 

depth is 7 feet, 6 inches. 

Due to Right-of-way restrictions, a top-down construction method is proposed to 

construct the bridge abutments and retaining walls. The 5-foot diameter cast-in-drilled-

hole (CIDH) piles at 6 feet spacing with 2-foot diameter secant piles would be proposed 

for the abutment and retaining walls. 

2.5.4 Drainage Impacts 

Alternative 3 proposes the most significant impacts to the existing drainage network due 

to the lowering of Florence Avenue and Centinela Avenue. This roadway depression 

would require the relocation of all existing storm drains. In addition, a pump station would 

be required for the depressed area created by the grade separation.  

Drainage impacts for Alternative 3: 

• A storm water pump station would be required for the depressed Florence/Centinela 

intersection and the track drainage. 

• Six existing catch basins would be impacted and reconstructed 

• One existing catch basin would be removed 

• One new additional catch basin would be required along the south side of Florence 

Avenue 

• Approximately 2300 LF of various size storm drain pipe would be replaced. 
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2.5.5 Utility Impacts 

Alternative 3 requires the most extensive utility relocation/replacement.  In this 

alternative, all existing utilities within the roadway lowering limits would be impacted 

requiring a complete removal and relocation of all impacted utilities.  

2.5.6 Stage Construction and Traffic Handling 

With Florence and Centinela Avenues depressed in this alternative, it is infeasible to 

provide shoofly tracks to maintain the CLAX line’s operation.  Pedestrian and bicyclists 

would not have access to the Centinela/Florence intersection and would be detoured 

around the construction site.  

To minimize the CLAX line outage and impact to Florence Avenue traffic, the proposed 

construction sequence of Alternative 3 is as follows: 

1. Construct the new street connecting Beach Avenue and La Colina Drive and 

subsequently construct the hammerhead at the east end of La Colina. 

2. Under long term closure of Centinela Avenue, construct the secant pile walls on 

Centinela Avenue and the north side of Florence Avenue while maintaining the CLAX 

line operation to the extent possible.  Traffic would be detoured. 

3. Under long term closure of Florence Avenue and the CLAX line, construct the 

remaining retaining walls and bridge structure, drainage and utility relocations, and 

all roadway modifications.  Traffic would be detoured. 

4. Construct restoration track work and systems.  Conduct revenue testing. 

The construction duration of Alternative 3 is estimated at 36 months. 

See Attachment D5 for preliminary Alternative 3 Stage Construction and Traffic Handling. 

2.5.7 LRT and Bus Operation during Construction 

The proposed roadway modifications to lower portions of Centinela/Florence below the 

LRT line would be constructed under live track conditions for as long as possible until 

track outage is required.  Bus shuttling would be provided when the CLAX line is out of 

service.  The bus lines operating on Florence Avenue would be detoured.  The bus 

terminal at the Downtown Inglewood station would remain in service.   

2.5.8 ROM Cost Estimate 

The current ROM cost for Alternative 3 is approximately $218M inclusive of bus shuttling, 

right-of-way acquisitions, pump station, and all project soft cost, contingencies, and other 

direct and indirect costs.   

3 Screening Matrix 

Each alternative studied in this screening analysis has different design, operation 

characteristics, impacts, and cost.  A screening matrix was compiled to rank the 

alternatives based on the following evaluation categories: 
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• CLAX Line Design and Operation 

• Street Design and Operation 

• Public Utilities and Drainage Impacts 

• Community and Right of Way Impacts 

• Construction Impacts 

• Cost 

In Table 3-1 below, each evaluation criteria was individually ranked, and summarized as 

an average ranking for each evaluation category.  The highest performing alternative for 

each category is assigned with ranking score of 1.  The cumulative ranking score is the 

sum of the six evaluation category rankings.  The best performing alternative would have 

the lowest cumulative ranking score. 
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Table 3-1. Centinela/Florence Grade Separation Alternatives Screening Analysis Matrix 

Rankings Value: The highest performing alternative would be assigned with a ranking value of 1 

Evaluation Criteria   

Alternative 1A 

LRT Above Grade, Bridge 

Overcrossing 

Alternative 1B 

LRT Above Grade, Bus 

Shuttling 

Alternative 1C 

LRT Above Grade, No Bus 

Shuttling 

Alternative 2 

LRT Below Grade, Trench 

Alternative 3 

LRT At Grade, Centinela and 

Florence Lowered 

CLAX Line Design 

and Operation 

Average 

Ranking 
1.3 1.3 1.3 1.7 1 

Headway, travel time 

Ranking 1 1 1 1 1 

Findings 
Insignificant change to travel time, 

does not affect headways. 

Insignificant change to travel time, 

does not affect headways. 

Insignificant change to travel time, 

does not affect headways. 

Insignificant change to travel time, 

does not affect headways. 

No change 

CLAX Line 

Maintenance 

Ranking 1 1 1 1 1 

Findings 

The proposed grade separation 

would be maintained in the same 

manner as the La Brea aerial 

structure. 

Hi-rail access from adjacent grade 

crossings. 

 

The proposed grade separation 

would be maintained in the same 

manner as the La Brea aerial 

structure. 

Hi-rail access from adjacent grade 

crossings. 

The proposed grade separation 

would be maintained in the same 

manner as the La Brea aerial 

structure. 

Hi-rail access from adjacent grade 

crossings. 

The proposed grade separation 

would be maintained in the same 

manner as the other trench 

segments on the CLAX line. 

Hi-rail access from adjacent grade 

crossings. 

The proposed grade separation 

would be maintained in the same 

manner as the La Brea aerial 

structure (tracks on bridge structure 

with roadway below). 

Hi-rail access from adjacent grade 

crossings. 

Track Geometry 
Ranking 2 2 2 3 1 

Findings 3.5% max grade 3.5% max grade 3.5% max grade 5.0% max grade No change 
       

Street Design and 

Operation 

Average 

Ranking 
2 2 2 1 3 

Vehicle Traffic 

Operation, Circulation 

Ranking 2 2 2 1 3 

Findings 

Retaining walls and bridge abutment 

limit visibility, maintain lane 

configuration and circulation 

Retaining walls and bridge abutment 

limit visibility, maintain lane 

configuration and circulation 

Retaining walls and bridge abutment 

limit visibility, maintain lane 

configuration and circulation 

No change in visibility, maintain lane 

configuration and circulation 

Reduced visibility due to retaining 

walls.  

Steep grades toward intersection. 

La Colina cut off at Centinela, access 

from Beach and new connecting 

local road 

Pedestrian 

Circulation, Safety 

Ranking 2 2 2 1 3 

Findings 

Retaining walls and bridge abutment 

limit visibility, maintain circulation 

Retaining walls and bridge abutment 

limit visibility, maintain circulation 

Retaining walls and bridge abutment 

limit visibility, maintain circulation 

No change in visibility, maintain 

circulation 

La Colina cut off at Centinela, access 

from Beach and new connecting 

local road. 

Long sustained grades, not as 

pedestrian friendly. 

Sense of being hidden, need extra 

lighting. 
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Evaluation Criteria   

Alternative 1A 

LRT Above Grade, Bridge 

Overcrossing 

Alternative 1B 

LRT Above Grade, Bus 

Shuttling 

Alternative 1C 

LRT Above Grade, No Bus 

Shuttling 

Alternative 2 

LRT Below Grade, Trench 

Alternative 3 

LRT At Grade, Centinela and 

Florence Lowered 

Public Utilities 

and Drainage 

Impacts 

Average 

Ranking 
2 1 1 3.5 3.5 

Utilities 

Ranking 2 1 1 3 4 

Findings 

Temporary protection of utilities 

under shoofly tracks.  No permanent 

relocations. 

No permanent relocations. No permanent relocations. Temporary protection of utilities 

under shoofly tracks. 

Temporary protection/relocation of 

utilities on Centinela, permanent 

restoration on top of the roof slab. 

66" DWP water line to be relocated. 

All utilities on Centinela and Florence 

to be relocated, including the 66" 

DWP water line. 

Drainage 

Ranking 2 1 1 4 3 

Findings 

Minor modifications for the 

reconfigured track drainage.  New 

inlets and laterals. 

Temporary drainage system needed 

at the intersection for shoofly 

condition. 

Minor modifications for the 

reconfigured track drainage.  New 

inlets and laterals 

Minor modifications for the 

reconfigured track drainage.  New 

inlets and laterals 

Track drainage requires new pump 

station. 

Existing 39" SD on Centinela to be 

replaced. 

Temporary drainage system needed 

at the intersection for shoofly. 

Replace all inlets and pipes on 

Florence and Centinela. 

       

Community and 

Right of Way 

Impacts 

Average 

Ranking 
1.3 1.3 1.3 1.0 2.3 

Access Impacts 

Ranking 1 1 1 1 2 

Findings 

No change No change No change No change La Colina cut off at Centinela, access 

from Beach and new connecting 

local road. 

Church access on Florence removed; 

access from Grace Ave only. 

Right of Way Impacts 

Ranking 1 1 1 1 2 

Findings 

Construction staging and laydown 

areas need to be identified 

Construction staging and laydown 

areas need to be identified 

Construction staging and laydown 

areas need to be identified 

Construction staging and laydown 

areas need to be identified 

One residential full take, one 

residential partial take.  TCE and 

footing easement along Florence and 

Centinela. 

Construction staging and laydown 

areas need to be identified 

Visual Impacts 

Ranking 2 2 2 1 3 

Findings 
Retaining walls limit visibility, 

particularly residents on La Colina 

Retaining walls limit visibility, 

particularly residents on La Colina 

Retaining walls limit visibility, 

particularly residents on La Colina 

Improved with LRT lowered Substantial retaining walls on both 

sides of Centinela and Florence. 
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Evaluation Criteria   

Alternative 1A 

LRT Above Grade, Bridge 

Overcrossing 

Alternative 1B 

LRT Above Grade, Bus 

Shuttling 

Alternative 1C 

LRT Above Grade, No Bus 

Shuttling 

Alternative 2 

LRT Below Grade, Trench 

Alternative 3 

LRT At Grade, Centinela and 

Florence Lowered 

Construction 

Impacts 

Average 

Ranking 
1.8 1.4 1 2.2 2.8 

Construction 

Duration 

Ranking 2 1 1 4 3 

Findings 29 months 23 months 23 months 40 months 36 months 

Construction Impacts 

Ranking 2 1 1 2 3 

Findings 

Reduced lane configuration for 

duration of construction. 

Intermittent full closure of Centinela 

Ave between La Colina Dr. and 

Florence Ave. 

Minimal impact; street traffic not 

affected. 

Minimal impact; street traffic not 

affected. 

Reduced lane configuration for 

duration of construction. 

Intermittent full closure of Centinela 

Ave between La Colina Dr. and 

Florence Ave. 

Long-term closure of Centinela and 

Florence requires detour.   

Bus Services 

Ranking 2 1 1 2 3 

Findings 

Downtown Inglewood Station 

terminal would be occupied by the 

shoofly tracks and unusable.  Bus 

Service and Layover locations would 

need to be temporarily relocated. 

Downtown Inglewood Station 

terminal would be in service. 

Downtown Inglewood Station 

terminal would be in service. 

Downtown Inglewood Station 

terminal would be occupied by the 

shoofly tracks and unusable.  Bus 

Service and Layover locations would 

need to be temporarily relocated. 

Bus service on Florence will be 

detoured during construction.  

Downtown Inglewood Station 

terminal would remain in service. 

CLAX Line 

Maintenance 

Ranking 2 3 1 2 4 

Findings 

Shoofly provides continuous access 

except cutover periods. 

During cutover, rail cars servicing the 

north segment has no access to the 

yard, needs remote cleaning and 

inspections. Hi-rail vehicles need to 

access the track from adjacent 

crossings. 

Rail cars servicing the north segment 

has no access to the yard, needs 

remote cleaning and inspections. 

Hi-rail vehicles need to access the 

track from adjacent crossings. 

No maintenance needs as this 

segment is not in service. 

Shoofly provides continuous access 

except cutover periods. 

During cutover, rail cars servicing the 

north segment has no access to the 

yard, needs remote cleaning and 

inspections. Hi-rail vehicles need to 

access the track from adjacent 

crossings. 

Long term track outage during 

construction restricts access. 

Rail cars servicing the north segment 

has no access to the yard, needs 

remote cleaning and inspections. 

Hi-rail vehicles need to access the 

track from adjacent crossings. 

Access to La Brea 

Station During 

Construction 

Ranking 1 1 1 1 1 

Findings 

Station parking to be out of service 

with shoofly.  Access to station 

platform maintained. 

No impact No impact Station parking to be out of service 

with shoofly.  Access to station 

platform maintained. 

No impact 

       

Cost 
Ranking 4 2 1 5 3 

  $241M $201M $185M $321M $220M 
       

Cumulative 

Ranking Score 
 12.5 9.1 7.7 14.4 15.6 
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4 Recommendation 

Based on the screening matrix, it is apparent that the LRT above grade alternatives (1A, 

1B and 1C) prevail by consistently ranking higher than Alternatives 2 and 3 among most 

evaluation categories, primarily due to lower cost and shorter construction duration.   

Alternative 2 has the highest cost, but has relatively less impacts then Alternative 3.  

Alternative 3 brings the most significant impacts to the community.  Among the above-

grade alternatives, Alternative 1A carries the most schedule and cost impacts due to 

requiring shoo fly tracks during construction.  Differentiating between Alternatives 1B and 

1C is dependent on the CLAX operating condition at the time of construction.   

It is recommended to advance the LRT above grade alternative to the preliminary 

engineering phase, while the selection among Alternatives 1A, 1B, and 1C is in progress 

concurrently.   
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5 Attachments 
ATTACHMENT A – TRACK AND ROADWAY LAYOUTS AND PROFILES 

A1T – ALTERNATIVE 1 (1A, 1B, 1C) TRACK PLAN AND PROFILE 

A1R – ALTERNATIVE 1 (1A, 1B, 1C) ROADWAY LAYOUT AND PROFILES 

A2T – ALTERNATIVE 2 TRACK PLAN AND PROFILE 

A2R - ALTERNATIVE 2 ROADWAY LAYOUT AND PROFILES 

A3R – ALTERNATIVE 3 ROADWAY LAYOUT AND PROFILES 

ATTACHMENT B – DRAINAGE EXHIBITS 

B1 – ALTERNATIVE 1 (1A, 1B, 1C) 

B2 – ALTERNATIVE 2 

B3 – ALTERNATIVE 3 

ATTACHMENT C – UTILITY EXHIBITS 

C1 – ALTERNATIVE 1 (1A, 1B, 1C) 

C2 – ALTERNATIVE 2 

C3 – ALTERNATIVE 3 

ATTACHMENT D – STAGE CONSTRUCTION EXHIBITS 

D1 – ALTERNATIVE 1A 

D2 – ALTERNATIVE 1B 

D3 – ALTERNATIVE 2 

D4 – ALTERNATIVE 3 
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Attachment A – Track and Roadway Layouts 

and Profiles 
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