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December 22, 1999

Mr. Richard Thorpe
Chief Executive Officer
Los Angeles to Pasadena Metro Blue Line Construction Authority

625 Fair Oaks Avenue, Suite 200
South Pasadena, CA 91030

re: Los Angeles to Pasadena Metro Blue Line Light Rail Project
Value Engineering Study Report

Dear Mr. Thorpe:

Carter-Burgess, Inc. in association with Lewis & Zimmerman Associates, Inc. is pleased to submit 20
copies of the final value engineering (VE) study report documenting the results of the study conducted on
the referenced project the week of October 18, 1999. The report documents numerous opportunities for
cost reduction and value enhancement that will permit the Authority to reach its cost and quality goals for

the project.

Following this letter is a table entitled “Final Disposition of Value Engineering Alternatives” that
documents the decisions of the Joint Review Group with respect to the value alternatives presented for
consideration. Their decisions take into consideration the recommendations of the Peer Review Team
that previously reviewed the alternatives with the VE team.

We look forward to the assisting the Authority with other aspects of the project to ensure that the project
remains on schedule and on budget and delivers to its constituency an efficient transit system.

Sincerely yours,

Carter-Burgess, Inc. Lewis & Zimme

o]

Thomas Stone, PE
Principal
Attachment
Carter & Burgess. Inc. RURE Tzl oeia oz Sooes Zaoere -
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EXECUTIVE SUMMARY

INTRODUCTION

This value engineering (VE) study report documents the events and results of the VE study
conducted by Carter-Burgess, Inc. in association with Lewis & Zimmerman Associates, Inc. for the
Los Angeles to Pasadena Metro Blue Line Construction Authority (Authority), under its contract to
provide “Value Engineering and Other Technical Services.” The subject of the study was the “Draft
Preliminary Basis for Design/Build Design for the Pasadena Blue Line Light Rail Project.” The
study was conducted during October 18 - 22, 1999. Participating on the study team were
representatives from the staffs of Carter-Burgess, Inc.; Lewis & Zimmerman Associates, Inc.; TEC
Management Consultants, Inc.; Elcon Associates, Inc.; and Ninyo & Moore, Inc.

Team members were divided into four subgroups:

Guideway, trackwork, civil and drainage

Stations

Yard and Shops plus Union Station and Chinatown Station
Systems

to allow concentration on the major aspects of the project.
The study followed the six-phase VE Job Plan including:

Information Gathering (including a site visit)
Function Analysis

Creative Idea Generation
Evaluation/Judgment of Creative Ideas

Idea Development

Presentation of Alternatives

Results of the study were presented to a Peer Review Team made up of representatives from other
light rail transit properties who reviewed the alternatives and worked with the VE team to
recommend which should be considered for implementation by the Authority.

PROJECT DESCRIPTION

The Pasadena Blue Line Light Rail Project constructs 13.9 miles of light rail infrastructure, mostly
along a former Atchison Topeka and Santa Fe Railroad right-of-way from Union Station in
downtown Los Angeles, California north through South Pasadena and on to where Sierra Madre
Villa Boulevard crosses under the Interstate 210 (I-210) in Pasadena. Along the route, 13 raised
platform stations will be constructed, including three that are designated as “landmark stations,” to






serve the refurbished Long Beach Blue Line P865 Sumitomo rail cars planned for use on this line.
Each train will consist of up to three, 90-foot long, articulated cars.

The route starts with slightly elevated track section on embankment at Union Station leading to a
2,700+ foot aerial section through the Chinatown section of Los Angeles, where an elevated station
will be located. After this, the alignment proceeds across the Los Angeles River on a new bridge
previously constructed for the project and continues at grade to Old Town Pasadena. Along this
stretch it crosses below Figueroa Street in a cut-and-cover grade separation and crosses below a four
block area in Old Town Pasadena, also in a cut-and-cover tunnel. At the end of this tunnel, the
tracks rise to Memorial Park Station that is situated alongside a park and under an apartment
building. Seven at-grade stations are located in this section: Avenue 26, French, S.W. Museum,
Avenue 57, all in Los Angeles; Mission in South Pasadena; and Fillmore and Del Mar in Pasadena.

Leaving the next station, Memorial Park Station, the alignment goes through an existing tunnel that
leads to a grade-separated section in the median of the I-210 freeway. Three stations are located
within the freeway segment: Lake Avenue, Allen Avenue, and Sierra Madre Villa. A future
extension can continue the line to Claremont.

Just north of Union Station, a light maintenance facility, Midway Yard, is to be constructed.
Included will be a car washing building, a maintenance building, a traction power substation and a
blowdown building. There also will be trackage to store 36 of the articulated vehicles.

The budgeted cost to complete the project using the design/build project delivery system is
approximately $414 million.

CONCERNS AND OBJECTIVES

This project began in the late 1980s as a traditional design/bid/build project funded by the Los
Angeles Metropolitan Transportation Authority (MTA). However, as time progressed, the total
expected project costs were expected to escalate to almost a billion dollars, and the project was
suspended in 1998 after approximately $274 million was expended. The need for the project
remained, and thus the State of California authorized the establishment of the Authority to complete
the construction within an established budget of $411 million. A requirement for executing the work
was that the design/build procurement method would be employed.

When the project was reinstated, 17 individual construction projects remained to be completed.
Each of the projects was at a differing level of design completion ranging from about 10% to almost
100%. A Project Development Status Report (PDSR) was produced by Gannett Fleming, Inc. on
behalf of the Authority. This report summarized a majority of the issues that required resolution if
the project were to reach fruition. Reviewing this document, visiting the site, and then determining
how the noted issues should be resolved was the VE team’s introduction to the project. The review
also uncovered areas for potential value enhancement.

Along with reviewing the PDSR and the vast array of documentation addressed by it, the VE team
evaluated those documents considered necessary for a design/build team to respond to a Request for






Proposal to design and build the facility. The result of this review was that all the environmental
studies, calculations, drawings, specifications, and suspension documents prepared by the EMC (the
MTA'’s former project designer), and the suspension documents prepared by MTA and the MTA’s
former Construction Management Consultant for the project prior to suspension of the work, should
be included in the package given to potential design/build teams. The existing drawings would also
be annotated to reflect known areas of change based on resolution of issues presented in the PDSR.

This collection of documents is referred to as the “Draft Preliminary Basis for Design/Build Design
for the Pasadena Blue Line Light Rail Project,” which served as the basis for the VE team’s review.
The objective of the study was to:

1) Find opportunities to fine-tune the package so design/build teams will have the ability to develop
a cost-effective solution that meets the MTA criteria established for this project, and

2) Identify unnecessary costs in the current project and generate specific ideas that will provide the
essential functions using a more cost-effective design, considering both capital and life cycle
costs.

SUMMARY OF RESULTS

The VE team generated over 200 conceptual ideas leading to the development of 57 alternatives with
cost saving potential, and 39 design suggestions to enhance the project and produce unknown cost
savings or in areas other than cost, for consideration by the Peer Review Team and the Authority.
All of the alternatives are summarized in the following table entitled Summary of Potential Cost
Savings. The table is divided into sections corresponding to the various segments of the project and
each alternative is assigned a number (Alt. No. including a prefix designating the particular project
element) to permit referencing to details provided in the Results section of the report. Several of the
most significant alternatives are summarized below.

From a construction standpoint, the most costly elements of the project are the structures, including
the Figueroa Street underpass, the Old Town Pasadena tunnel section, the Chinatown aerial
structure, the cantilevered, cast-in-place concrete retaining walls, and the buildings in the Midway
Yard.

The first question to resolve is whether or not the Figueroa Street underpass is required. If not,
construction could be greatly simplified and significant costs and time could be saved. However,
traffic studies must confirm the ability to delete it from the project. There also is the option of using
an overpass in lieu of the underpass that should be explored. Since this issue was considered several
years ago, and since the City of Los Angeles probably was involved, close coordination of this item
with the City will be required.

If the Figueroa Street underpass remains, then the tunnel can be raised and the track profile grades
into and out-of the tunnel lessened by intercepting two sanitary sewer lines currently crossing the
tunnel and rerouting them around the depressed area. Along with this, a deep storm water reservoir
for the rail line can be relocated under the tunnel to simplify construction, improve operations and
save significant costs as described in Alt. No. LAR-2/LAR-3.






Several alternatives provide options for the concrete retaining walls along the alignment. Alt. Nos.
CA-1, ASDM-2, ASDM-3, ASDM-4, and Y&S-4 suggest using mechanically stabilized earth walls,
highway type concrete median barriers, crib walls or soil nailing to reduce the cost of these walls, as
well as the time to construct them.

The extent of retaining walls and the construction of noise barrier walls are areas that require
research for cost optimization. The current topographical information is almost nine years old. It
will be necessary for the design/build team to verify the accuracy of the information and update the
retaining walls to reflect current conditions and needs. With respect to the noise walls, former noise
and vibration studies used to delineate requirements were based on old information. A new study
should be executed based upon applicable design criteria for noise levels, the current system
operating plan, the actual rail vehicles to be used on the line, and a track section similar to that
proposed for the Pasadena Metro Blue Line. The results of this study should be the basis for the
design/build team to erect noise barriers and vibration control features.

The Midway Yard Maintenance Building will have to be modified to accommodate the wheel-truing
machine. The review of the current layout indicates that some minor functions, such as a space to
work on vehicle trucks, general work areas for repairing small components, and an employee break
room are not included, but probably should be. Development of a new conceptual floor plan
incorporating these functions and reconfiguring the existing functions will result in a more usable
facility with little cost impact.

Similarly, the yard layout has some dysfunctional elements, such as the potential to bottleneck at the
leads to the main line, complex switching between the storage tracks and the bypass track, the
potential to block the bypass track at the cleaning platform, emergency evacuation and fire access
routing conflicts, etc. These could be improved with some concept modifications and presented to
the design/build team for implementation.

Currently, all of the buildings located at the Midway Yard are to be constructed of stick-built
structural steel with prefabricated metal panels and some masonry exteriors. This shop area is
projected to serve the system for roughly 10 years, thus Alt. No.Y&S-1 suggests that the buildings
be pre-engineered to save both time and money.

As designed, the Memorial Park Station requires extensive modification to the apartment building
foundation that is to sit above it. This includes underpinning and the elimination of grade beams that
provide lateral support for the building columns. The grade beams must be replaced with an
alternative support system. By raising the grade of the tracks south of the station and providing a
cul-de-sac for the west leg of Holly Street, the station can be raised thus eliminating most of the
foundation work and saving substantial costs. Raising the station also allows for improved
integration into the adjacent park as shown in Alt. No. DMMP-12. There also is a potential to
eliminate the floating slab at the station to save costs, which is documented in Alt. No. DMMP-15.

The tunnel through Old Town Pasadena is an expensive part of the project because it requires the
underpinning of numerous old buildings. This could be a risky operation because of its extent and
the condition of the buildings. Alt. No. DMMP-7 suggests that reinforced slurry walls could be






installed alongside the building foundations and integrated into the tunnel design to avoid installing
underpinning. This reduces project risks as well as saves cost. This includes a reduction in the
horizontal clearance requirements that appears technically feasible.

The line segment along Marmion Way between Avenue 50 and Avenue 61 is in a state of flux. The
area has to be constructed using a transit treatment that is unique to this section due to its narrowness
and the adjacent residential access needs. HNTB Corporation developed some draft alternatives for
the area that have not been approved. The concept includes a center overhead catenary system
support, two 12-foot wide, one way roads on both sides of the track with mountable curbs leading
onto the tracks for vehicles to pass stopped vehicles on the roadways, and 5-foot wide sidewalks on
the outside of the roadways. At the intersection with each avenue, four-way stop signs are provided.
This is shown in Alt. No. LAR-15.

There is a concern about this concept because it encourages vehicles to use the track area. By
working with the Peer Review Team, the VE team identified a design alternative to place the
overhead catenary system support poles on the outside edges of the right-of-way, allowing them to
also carry the utility power lines. This will allow the tracks to be moved closer together and the
roadways to be widened. A full curb will be placed between the roadway and the tracks and a
mountable curb placed at the sidewalks. This would reduce the potential for vehicles and
pedestrians to enter onto to the tracks, improving the safety of the system. It will also provide
additional maneuvering room for vehicles entering the roadway along the tracks from alleys that
intersect the roadways.

At the intersection with the major crossing avenues, it will be necessary to decide upon an
appropriate pavement treatment that provides the desired aesthetics for the community. Also
necessary is a confirmation of vehicle operations, i.e. should a traffic signaling system be installed to
permit unimpeded train movement through the corridor at the design speed limit?

With respect to the stations, Union Station is one of the more costly ones because of the underground
construction, the five-foot elevation of the tracks, and the direct fixation track structure that is
designed for it. Alt. Nos. US-1, US-2, and US-6 would eliminate the underground structures and
replace the space in other areas and substitute ballasted track to save costs. Alt. No. US-3 shows
how the tracks could be lowered to avoid constructing an expensive retaining wall and embankment.
A complete reconfiguration including all of the above will result in a substantial cost savings without
affecting the functionality of the station. The feasibility of this alternative needs to be verified.

Another station with a potential for large cost savings is Avenue 26 where long ramps placed
between retaining wall structures are required to access the platforms. By adding two elevators to
access each platform and sets of stairs, a large cost savings is achieved as noted in Alt. No. A-1.
This will make it much easier for the disabled to use the facility, however, it will also require long
term maintenance of the elevators.

The key issue surrounding most of the stations is the finalization of their design concepts. Access to
Sierra Madre Villa and Allen Avenue is difficult because of vehicular traffic on the streets below the
stations. Parking at Avenue 26 and French stations needs to be reviewed, the Union Station






configuration needs resolution, Avenue 57 station has to be integrated into the Marmion Way
improvements, and access to the Del Mar station needs to be improved.

There are several areas in the Systems parts of the project that can be made more cost-effective. Alt.
No. TC-2 suggests that some of the seldom-used power switches be converted to hand-throw
switches to save costs. If coded track circuits are employed in lieu of AC track circuits, both time
and money can be saved, as demonstrated in alt. No. TC-4.

Procurement of some of the system-wide elements could be taken out of the hands of the
design/build contractor and transferred to either the MTA or the Authority. It is believed that if the
MTA provides such things as SCADA, Alt. No. SC-2, the fare collection system, Alt. No. FC-1, the
CCTV system, Alt. No. CCTV-2, the dynamic signage, Alt. No. DY-3, and the radio system, Alt.
No. RS-2 it could do so as part of its system-wide purchases, thus saving costs for this project.

With respect to traction power, the number, size and location of the traction power substations are in
a state of flux. A “load flow” study is needed to identify the system’s true needs and develop a cost-
effective combination of traction power substations located on sites within the purchased right-of-
way. Regardless of who performs this study and locates and sizes the equipment, be it the
Authority’s Program Manager or the design/build team. The results must be determined and
appropriate provisions made for execution. See Alt. No. TP-1/TP-2/TP-3/TP-9.

The inclusion of a fiber optic backbone system to provide several system functions is also being
considered. To generate revenue for the Authority, it will be prudent to install several blank
conduits in a ductbank along the at-grade and Chinatown aerial portion of the project. These
conduits should be leased to communications companies for the installation of fiber optic cables. If
the Authority could pre-lease at least one of the conduits, then the leassor can install its cable during
construction of the line and the Authority could obtain the rights to use the cable for its
communication systems, SCADA, signal control, and other functions. This is examined in Alt. No.
CL-1/CL-3/CL-4. This could save significantly by eliminating the need for separate cabling for
these subsystems throughout the alignment.






SUMMARY OF POTENTIAL COST SAVINGS

Yy

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT  LOCATION: LOS ANGELES TO PASADENA, CALIFORNIA
PROJECT ELEMENT: LINE SEGMENTS PRESENT WORTH OF COST SAVINGS
ALT. ORIGINAL ALTERNATIVE INITIAL COST Oo&Mm TOTAL
NO. DESCRIPTION cosT cosT SAVINGS SAVINGS SAVINGS
CHINATOWN AERIAL (CA)
CA-l Substitute mechanically-stabilized earth walls for cast-in- 1,391,100 1,088,318 302,782 — 302,782
place concrete retaining walls
LA RIVER TO ARROYO SECO (LAR)
LAR-2/ Realign intersection at Figueroa Street, Pasadena Avenue, 199,625 81,090 118,535 — 118,535
LAR-3 and Arroyo Seco and grade separation box structure
LLAR-5 Raise track profile at Figueroa Street underpass and place 6,345,060 4,701,310 1,643,750 — 1,643,750
storm water reservoir to under grade separation
LAR-7 Place reservoir under Figueroa Street grade separation 680,468 201,966 478,502 — 478,502
LAR-8 Use precast concrete pipe for storm water reservoir 196,944 87,962 108,982 — 108,982
LAR-10 Delete water proofing at storm water reservoir 24,717 0 24,717 — 24,717
LAR-14 Modify slab bridge design between LA River Bridge and DESIGN SUGGESTION
AVENUE 1 BrIdEe
LAR-15 Delete embedded track on Marmion Way between DESIGN SUGGESTION
_________ Avenue 51 and Avenue 61
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PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT  LOCATION: LOS ANGELES TO PASADENA, CALIFORNIA

PROJECT ELEMENT:  LINE SEGMENTS PRESENT WORTH OF COST SAVINGS

ALT. ORIGINAL ALTERNATIVE INITIAL COST oam TOTAL
NO. DESCRIPTION COosT CosT SAVINGS SAVINGS SAVINGS

ARROYO SECO TO DELMAR (ASDM)

ASDM-1 Use a combination of concrete retaining walls and DESIGN SUGGESTION
manufactured noise barrier walls where practical

ASDM-2 Use concrete median barrier for low retaining walls in DESIGN SUGGESTION
lieu of cast-in-place earth walls

ASDM-3 Use crib wall in lieu of cast-in-place concrete for low 406,600 243,960 162,640 — 162,640
retaining walls

ASDM-4 Use mechanically stabilized earth walls in lieu of cast- 2,712,250 2,373,525 338,725 — 338,725
in-place concrete retaining walls

DEL MAR TO MEMORIAL PARK (DMMP)

DMMP-7 Use reinforced slurry walls in lieu of underpinning 10,092,290 9,650,337 441,953 —— 441,953
buildings at tunnel section

DMMP-12 Close Holly Street to vehicular traffic and raise track 2,769,000 1,431,000 1,338,000 — 1,338,000
profile at Memorial Park Station

DMMP-15 Replace floating slab with vertical vibration isolation 4,297,800 3,532,860 764,940 — 764,940
walls
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PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT LOCATION: LOS ANGELES TO PASADENA, CALIFORNIA
PROJECT ELEMENT:  LINE SEGMENTS PRESENT WORTH OF COST SAVINGS
ALT. ORIGINAL ALTERNATIVE  INITIAL COST o&M TOTAL
NO. DESCRIPTION cost cost SAVINGS SAVINGS SAVINGS
MEMORIAL PARK TO SIERRA MADRE (MPSM)
MPSM-1 Use existing drainage system/facilities along I-210 Freeway section 525,107 0 525,107 — 525,107
MPSM-2 Raise station platform foundations at Lake Avenue 208,663 0 208,663 — 208,663
MPSM-4 Lower track profile from Station 625+00 to Station 690+30 466,013 0 466,013 —_ 466,013
LINE SEGMENTS - GLOBAL (LSG)
LSG-1 Simplify track drainage with side ditches or single track drain pipe 72,725 0 72,725 — 72,725
as appropriate
LSG-2 Confirm existing site conditions in retaining wall areas to minimize DESIGN SUGGESTION
extent and size of retaining walls
LSG-3 Use single pour construction for station platforms 72,725 0 72,725 — 72,725
LSG-5 Replace requirement for high strength rail in curves with R>2,000 67,000 57,500 9,500 — 9,500
ft.
LSG-6 Delete high strength rail in stations and crossovers and use standard 325,806 244,352 81,454 — 81,454
rail
LSG-7 Replace U-69 rail with standard T-rail for guardrail DESIGN SUGGESTION
LSG-11 Stipulate high strength rail for curves with R<2,000 ft. DESIGN SUGGESTION
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PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT LOCATION: LOS ANGELES TO PASADENA, CALIFORNIA

PROJECT ELEMENT:  STATIONS PRESENT WORTH OF COST SAVINGS

N OO ATEMAY NI ond o,
GLOBAL (G)
G-1 Replace the skylights with standard roofing at each canopy 1,688,400 1,541,400 147,000 —_ 147,000
G-3 Raise canopy eave height from 9 ft. 3 in. to 10 ft. to reduce vandalism DESIGN SUGGESTION
G-8 Use constant section umbrella arms at the station canopies 257,000 160,000 97,000 — 97,000
G-11 Evaluate quantity of platform luminaries required and reduce current ' DESIGN SUGGESTION
number if possible
G-12 Use fewer MTA standard lighting fixtures on platforms 136,080 94,080 42,000 67,897 109,897
G-14A Upgrade the platform prewarning strip to aluminum in lieu of paint 12,040 49,000 (36,960) 55,217 18,257
G-14B Upgrade the platform prewarning strip to colored concrete in lieu of paint 12,040 32,340 (20,300) 55,217 34919
G-17 Limit the art at the stations to applied art versus integral art DESIGN SUGGESTION
G-20 Standardize station platform benches at standard stations DESIGN SUGGESTION
G-25 Coordinate station signage with general illumination DESIGN SUGGESTION
G-26 Construct station communication vaults and associated utility rough-ins DESIGN SUGGESTION
G-27 Tie “Calgary” gates at station platforms to system controls DESIGN SUGGESTION
G-28 Reduce minimum landscaping requirements DESIGN SUGGESTION
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PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT  LOCATION: LOS ANGELES TO PASADENA, CALIFORNIA

PROJECT ELEMENT:STATIONS PRESENT WORTH OF COST SAVINGS

ALT. ORIGINAL ALTERNATIVE INITIAL COST o&mMm TOTAL

NO. DESCRIPTION cosT cosT SAVINGS SAVINGS SAVINGS
AVENUE 26 (A)

A-1 Delete retaining walls and ramps and use elevators at 944,000 412,500 531,500 (105,319) 426,181
Avenue 26

A-4 Add the Avenue 26 parking lot back into the project to DESIGN SUGGESTION
enhance community linkage

A-7 Provide for hydrogen sulfide monitoring at Avenue 26 DESIGN SUGGESTION
Station electrical vault

A-10 Use spread footings at Avenue 26 Station in lieu of 141,760 0 141,760 — 141,760
drilled piers to support platforms

A-12 At Avenue 26 Station provide only one ramp instead of 229,760 0 229,760 — 229,760
two ramps

A-13 Repair the failing retaining wall on the west side of DESIGN SUGGESTION

Avenue 26 Station

FRENCH (F)

-4 i Add 16 - 20 parking spaces at Irench Station on the west DESIGN SUGGESTION
side of the tracks

12
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PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT LOCATION: LOS ANGELES TO PASADENA, CALIFORNIA

PROJECT ELEMENT:  STATIONS PRESENT WORTH OF COST SAVINGS

ALT. ORIGINAL ALTERNATIVE INITIAL COST oO&M TOTAL
NO. DESCRIPTION COST cosT SAVINGS SAVINGS SAVINGS

SW MUSEUM (SW)

SW-2 Step footings along the retaining wall to reduce cost and DESIGN SUGGESTION
improve constructibility at SW Museum Station

AVENUE 57 (A57)
AS57-2 Modify finish on sound wall at Avenue 57 Station DESIGN SUGGESTION
A57-3 Incorporate the Marmion Way corridor Improvements DESIGN SUGGESTION

into the project

MISSION (M)
M-1 Move Mission Station northbound platform 8.8 ft. south ~ DESIGN SUGGESTION
M-3 At Mission Station, protect the Liquid Amber (Sweet DESIGN SUGGESTION

Gum) Trees in place versus moving the trees

M-5 At Mission Station, modify adjacent exterior walls of 96,600 20,690 75,910 4,491) 71,419
storage buildings to provide a two-hour fire rating in
lieu of constructing a freestanding wall

13
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PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT LOCATION: LOS ANGELES TO PASADENA, CALIFORNIA
PROJECT ELEMENT:  STATIONS PRESENT WORTH OF COST SAVINGS
ALT. ORIGINAL ALTERNATIVE INITIAL COST oM TOTAL
NO. DESCRIPTION CosT cost SAVINGS SAVINGS SAVINGS
FILLMORE (FI)
Fl-1 Use the standard canopy in lieu of station specific 264,600 135,000 129,600 —_ 129,600
canopy at Fillmore Station
DEL MAR (D)
D-2 Use double acting pedestrian gates at Del Mar Station DESIGN SUGGESTION
track crossing
D-3 At Del Mar station, allow platform access/egress at both DESIGN SUGGESTION
ends of the platforms
MEMORIAL PARK (MP)
MP-3 Modify the Memorial Park Station platform canopy 450,000 216,900 233,100 — 233,100
LAKE (L)
L-4 At Lake Avenue Station, eliminate provision for future 95,750 0 95,750 — 95,750
escalator and redirect east side of stairs from Lake
Avenue Overpass

14
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PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT LOCATION: LOS ANGELES TO PASADENA, CALIFORNIA

PROJECT ELEMENT:  STATIONS PRESENT WORTH OF COST SAVINGS

ALT. ORIGINAL ALTERNATIVE INITIAL COST oam TOTAL
NO. DESCRIPTION cost cost SAVINGS SAVINGS SAVINGS
ALLEN (AL)
AL-5 Coordinate bus stops and pedestrian crosswalks at Sierra Madre DESIGN SUGGESTION

Villa and Allen Stations with the City of Pasadena

SIERRA MADRE (SM)

SM-1I Delay construction of Sierra Madre Villa Station to be DESIGN SUGGESTION
concurrent with construction of the park and ride or construct
the pedestrian bridge now

Gl
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PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT 1OCATION: LOS ANGELES TO PASADENA, CALIFORNIA

PROJECT ELEMENT:  STATIONS PRESENT WORTH OF COST SAVINGS

ALT. ORIGINAL ALTERNATIVE INITIAL COST O&M TOTAL
NO. DESCRIPTION CosT COST SAVINGS SAVINGS SAVINGS
UNION STATION (US)
US-1 Reduce the size of the below grade passenger vestibule 1,123,000 0 1,123,000 —_ 1,123,000

at Union Station

Us-2 Relocate Communications & Signaling and Layover 142,800 0 142,800 — 142,800
Rooms from tunnel to above grade

Us-3 Eliminate raising the track approximately 5 ft. above the 1,000,000 0 1,000,000 — 1,000,000
existing grade at the Union Station Platform

uS-4 Add crossover tracks on each side of station to make 0 300,000 (300,000) — (300,000)
double crossovers and allow the use of the east, west and
pocket track with either side of the platform

US-6 Replace slab/direct fixation track system in Union 254,809 74,816 179,993 — 179,993
Station with ballast/tie track system

US-7 Reduce extent canopy at Union Station 220,140 112,320 107,820 _ 107,820

US-8 Delay construction of west track at Union Station 661,300 0 661,300 — 661,300

Platform until headways are decreased

CHINATOWN STATION (CS)

CS-1to Revise Chinatown Station concept DESIGN SUGGESTION
CS-5
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SUMMARY OF POTENTIAL COST SAVINGS

y/ 4

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT LOCATION: LOS ANGELES TO PASADENA, CALIFORNIA

PROJECT ELEMENT: YARD AND SHOPS (Y&S) PRESENT WORTH OF COST SAVINGS

ALT. ORIGINAL ALTERNATIVE INITIAL COST O&M TOTAL
NO. DESCRIPTION cost cost SAVINGS SAVINGS SAVINGS
Y&S-1 Use prefabricated metal building frame and building 1,340,000 440,000 900,000 —_ 900,000
skin for all buildings in lieu of custom steel structures
Y&S-2 Simplify the existing HVAC system in the office area by 152,000 80,000 72,000 — 72,000
replacing the VAV system with a number of single zone
units.
Y&S-3 Modify track layout in yard to improve train movements 0 567,190 (567,190). — (567,190)
Y&S-4 Replace cantilevered cast-in-place concrete retaining 269,500 113,300 156,200 — 156,200
walls with chain link fence retainer matting
Y&S-6 Use soil nail walls in lieu of retaining walls 483,264 224,250 259,014 — 259,014
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SUMMARY OF POTENTIAL COST SAVINGS []

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT LOCATION: LOS ANGELES TO PASADENA, CALIFORNIA

PROJECT ELEMENT:  SYSTEMS PRESENT WORTH OF COST SAVINGS

w4 — CHONA AN DT owM . Jom
TRAIN CONTROL (TC)

TC-2 Use hand throw switches instead of electrically powered 97,400 543,175 428,225 — 428,225
switches at selected locations

TC-3 Verify interlocking quantities DESIGN SUGGESTION

TC-4 Install coded track circuits in lieu of AC track circuits 2,062,750 1,672,500 390,250 — 390,250

TC-5 Use a microprocessor based train control system DESIGN SUGGESTION

TC-6 Use LED signal heads in lieu of incandescent lights at 84,740 127,110 (42,370) — (42,370)

highway crossings

TC-7 Use prefabricated in lieu of cast-in-place concrete DESIGN SUGGESTION
foundations for train control features

SYSTEM SECURITY (SS)
SS-1 Provide intrusion detectors in tunnel sections DESIGN SUGGESTION
SS-2 Hire an outside company to monitor intrusion/fire 0 0 0 (2,600/month) (429,000)

detection in traction power substations

SS-3 Include Public Address System in fiber optic backbone DESIGN SUGGESTION
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SUMMARY OF POTENTIAL COST SAVINGS ll

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT 10CATION: LOS ANGELES TO PASADENA, CALIFORNIA

PROJECT ELEMENT:  SYSTEMS PRESENT WORTH OF COST SAVINGS

ALT. ORIGINAL ALTERNATIVE INITIAL COST oaM TOTAL
NO. DESCRIPTION cosT cosT SAVINGS SAVINGS SAVINGS
FARE COLLECTION (FC)
FC-1 Have MTA procure fare collection system 2,040,000 326,026 1,713,974 — 1,713,974
FC-3 Include ATM at ticket vending machines DESIGN SUGGESTION
SCADA SYSTEM (SC)
SC-2 Have MTA provide the SCADA system with its next DESIGN SUGGESTION
system wide SCADA upgrade
SC-3 Provide fiber optic backbone only for SCADA system 2,720,600 3,035,030 (314,430) — (314,430)
-
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SUMMARY OF POTENTIAL COST SAVINGS Aél

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT rocATiON: LOS ANGELES TO PASADENA, CALIFORNIA

PROJECT ELEMENT:  SYSTEMS PRESENT WORTH OF COST SAVINGS

ALT, ORIGINAL ALTERNATIVE INITIAL COST Oo&M TOTAL

NO. DESCRIPTION cost CosT SAVINGS SAVINGS SAVINGS
TRACTION POWER (TP)
TP-1/TP- The Program Manager shall perform “load flow” study DESIGN SUGGESTION
2/TP- and confirm the size, number and locations of traction
3/TP-9 power substations
TP-4 Use single feed to Baker Street traction power substation 133,800 44,600 89,200 — 89,200
TP-5 Use low resistance grounding for traction power 446,000 334,500 111,500 — 111,500
TP-6 Use appropriate cable insulation 892,000 785,500 106,500 _ 106,500
CABLE LEASING (CL)
CL-1/CL- | [Install conduits for fiber optic cables throughout the DESIGN SUGGESTION
3/CL-4 alignment and lease use of conduits
CLOSED CIRCUIT TELEVISION (CCTYV)

CCTV-2 Provide closed circuit television at selected critical DESIGN SUGGESTION
locations
CCTV-4 Have MTA procure CCTV 543,919 81,548 462,371 — 462,371
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SUMMARY OF POTENTIAL COST SAVINGS ll

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT LOCATION: LOS ANGELES TO PASADENA, CALIFORNIA

PROJECT ELEMENT:  SYSTEMS PRESENT WORTH OF COST SAVINGS

s — OGN ATmamE wmos o omm o gom

DYNAMIC SIGNAGE (DY)

DY-2 Sell advertising on dynamic signage at stations DESIGN SUGGESTION

DY-3 Replace dynamic signage with Closed Circuit Television 751,867 751,867 0 — 0
screens

DY-5 Have MTA procure dynamic signage 751,867 112,780 639,087 — 639,087
RADIO SYSTEM (RS)

RS-2 Have MTA procure radio system 2,367,145 355,072 2,012,073 — 2,012,073

EMERGENCY TELEPHONE SYSTEM (ETS)

ETS-1 MTA will procure emergency telephone system 1,311,240 131,124 1,180,116 — 1,180,116
ETS-2 Include ETS in fiber optic backbone 1,311,240 631,368 679,872 — 679,872
ETS-4 Lease dedicated telephone lines for emergency 1,311,240 44,600 1,266,640 (528,570) 782,670

telephone system
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Study Results






STUDY RESULTS

INTRODUCTION

The results are the major feature of a VE study since they represent the benefits that can be realized on
the project by the owner, users and designer/build team. The results will directly affect the project
design and will require coordination between representatives of the Long Beach to Pasadena Metro Blue
Line Construction Authority (Authority) and its Peer Review Team to determine the disposition of each
alternative.

The results of the study are presented as alternatives for change. These may be in the form of VE
alternatives (accompanied by cost estimates) or design suggestions (without cost estimates). Each
alternative consists of a summary of the original design, a description of the proposed change, a cost
comparison, and an evaluation of the advantages and disadvantages. Each alternative is accompanied by
a brief narrative to compare the original design and the proposed change. Sketches, where appropriate,
are also presented. The cost comparisons reflect unit quantities, whenever possible, for determining
overall cost. Unit prices used in the development of the alternatives were taken from the Detailed
Construction Cost Estimates, prepared by EMC prior to the suspension of the project. When unit prices
were not available in the project estimates, nationally-based unit price databases were used.

Each design suggestion (DS) contains the same information as the VE alternatives, except that no cost
information is included. Design suggestions are presented to bring attention to areas of the design that,
in the opinion of the VE team, should be changed for reasons other than cost. Examples of these reasons
include improved operation, ease of maintenance, ease of construction, safer working conditions, etc. In
addition, some ideas cannot be quantified in terms of cost with the design information provided; these
are also presented as design suggestions and are intended to improve the quality of the project.

Summaries of the alternatives and design suggestions that were developed during the study are provided
on the table entitled Summary of Potential Cost Savings that is segregated into project elements to
consolidate the ideas relating to each topic. An alternative number facilitates referencing among the
Creative Idea Listing and Evaluation, and summary table. The alternative number incorporates the
following prefixes to designate the project elements:

CA = Chinatown Aerial FI = Filmore Station

LAR = Los Angeles River to Arroyo Seco D = Del Mar Station
ASDM = Arroyo Seco to Del Mar MP = Memorial Park Station
DMMP = Del Mar to Memorial Park L = Lake Avenue Station
MPSM = Memorial Park to Del Mar AL = Allen Avenue Station
LSG = Line Segments - Global SM = Sierra Madre Villa Station
G = Stations - Global US = Union Station

A =  Avenue 26 Station CS = Chinatown Station

F = French Station Y&S = Yard and Shops

Sw =  Southwest Museum Station TC = Train Control

AS7 = Avenue 57 Station SS = System Security

M = Mission Station FC = Fare Collection System
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SC = SCADA System DY = Dynamic Signage

TP = Traction Power System RS = Radio System

CL = Cable Leasing ETS = Emergency Telephone System
CCTV = Closed Circuit Television System

The summary sheets for the various elements are used as dividers for the alternatives detailed.

KEY ISSUES

This project began in the late 1980s as a traditional design/bid/build project funded by the Los Angeles
Metropolitan Transportation Authority (MTA). However, as time progressed, the total expected project
costs were expected to escalate to almost a billion dollars and the project was suspended in 1998 after
approximately $274 million was expended. The need for the project remained and thus the State of
California authorized the establishment of the Authority to complete the construction within an
established budget of $411 million. A requirement for executing the work was that the design/build
procurement method would be employed.

When the project was reinstated, 17 individual construction projects remained to be completed. Each of
the projects was at a differing level of design completion ranging from about 10% to almost 100%.
Gannett Fleming, Inc. who was working with the Authority on a temporary basis to start-up the project,
produced a Project Development Status Report (PDSR). This report summarized a majority of the issues
that required resolution if the project was to reach fruition. Reviewing this document, visiting the site,
and then determining how the noted issues should be resolved was the VE team’s introduction to the
project. The review also uncovered areas for potential value enhancement.

Along with reviewing the PDSR and the vast array of documentation addressed by it, the VE team
evaluated those documents considered necessary for a design/build team to respond to a Request for
Proposal to design and build the facility. The result of this review was that all the environmental studies,
calculations, drawings, specifications, and suspension documents prepared by the EMC (the MTA’s
former project designer), and the suspension documents prepared by MTA and the MTA’s former
Construction Management Consultant for the project prior to suspension of the work, should be included
in the package given to potential design/build teams. The existing drawings would also be annotated to
reflect areas that would change based on resolution of issues presented in the PDSR.

With a concept for the design/build package developed, it was now necessary optimize it along with
appropriate design features. Those issues identified during the PDSR review that could be resolved by
the Carter-Burgess/Lewis & Zimmerman Team were to be opened for the development of creative
solutions. Some general open design issues uncovered were:

What is the acceptable concept for each station?

What should be done in the Midway Yard?

What needs to be incorporated into the project for noise and vibration control?

How should the Authority proceed with Union Station?

What are the system-wide system concepts for the project?

What are the sizes and number of traction power substations required and where should they
be located?

e How can the expensive structural elements of the project be performed more cost-
effectively?
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The other challenge for the VE team was to identify areas of unnecessary cost in the project and generate
alternatives that will provide the essential functions at the lowest capital and/or life cycle cost.

RESULTS OF THE STUDY

The VE team developed 57 alternatives with cost saving potential and 39 design suggestions. All of the
alternatives and design suggestions are detailed below following this narrative of those key alternatives
addressing the issues noted above.

From a construction standpoint, the most costly elements of the project are the structures, including the
Figueroa Street underpass, the Old Town Pasadena tunnel section, the Chinatown aerial structure, the
cantilevered, cast-in-place concrete retaining walls, and the buildings in the Midway Yard.

The first question to resolve is whether or not the Figueroa Street underpass is required. If not,
construction could be greatly simplified and significant costs and time could be saved. However, traffic
studies must confirm the ability to delete it from the project. There also is the option of using an
overpass in lieu of the underpass that should be explored. Since this issue was considered several years
ago, and since the City of Los Angeles probably was involved, close coordination of this item with the
City will be required.

If the Figueroa Street underpass remains, then the tunnel can be raised and the track profile grades into
and out-of the tunnel lessened by intercepting two sanitary sewer lines currently crossing the tunnel and
rerouting them around the depressed area. Along with this, a deep storm water reservoir for the rail line
can be relocated under the tunnel to simplify construction, improve operations and save significant costs
as described in Alt. No. LAR-2/LAR-3.

Several alternatives provide options for the concrete retaining walls along the alignment. Alt. Nos. CA-
1, ASDM-2, ASDM-3, ASDM-4, and Y &S-4 suggest using mechanically stabilized earth walls, highway
type concrete median barriers, crib walls or soil nailing to reduce the cost of these walls, as well as the
time to construct them.

The extent of retaining walls and the construction of noise barrier walls are areas that require research for
cost optimization. The current topographical information is almost nine years old. It will be necessary
for the design/build team to verify the accuracy of the information and update the retaining walls to
reflect current conditions and needs. With respect to the noise walls, former noise and vibration studies
used to delineate requirements were based on old information. A new study should be executed based
upon applicable design criteria for noise levels, the current system operating plan, the actual rail vehicles
to be used on the line, and a track section similar to that proposed for the Pasadena Metro Blue Line.
The results of this study should be the basis for the design/build team to erect noise barriers and vibration
control features.

The Midway Yard Maintenance Building will have to be modified to accommodate the wheel-truing
machine. The review of the current layout indicates that some minor functions, such as a space to work
on vehicle trucks, general work areas for repairing small components, and an employee break room are
not included, but probably should be. Development of a new conceptual floor plan incorporating these
functions and reconfiguring the existing functions will result in a more usable facility with little cost
impact.
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Similarly, the yard layout has some dysfunctional elements, such as the potential to bottleneck at the
leads to the main line, complex switching between the storage tracks and the bypass track, the potential
to block the bypass track at the cleaning platform, emergency evacuation and fire access routing
conflicts, etc. These could be improved with some concept modifications and presented to the
design/build team for implementation.

Currently, all of the buildings located at the Midway Yard are to be constructed of stick-built structural
steel with prefabricated metal panels and some masonry exteriors. This shop area is projected to serve
the system for roughly 10 years, thus Alt. No.Y&S-1 suggests that the buildings be pre-engineered to
save both time and money.

As designed, the Memorial Park Station requires extensive modification to the apartment building
foundation that is to sit above it. This includes underpinning and the elimination of grade beams that
provide lateral support for the building columns. The grade beams must be replaced with an alternative
support system. By raising the grade of the tracks south of the station and providing a cul-de-sac for the
west leg of Holly Street, the station can be raised thus eliminating most of the foundation work and
saving substantial costs. Raising the station also allows for improved integration into the adjacent park
as shown in Alt. No. DMMP-12. There also is a potential to eliminate the floating slab at the station to
save costs, which is documented in Alt. No. DMMP-15.

The tunnel through Old Town Pasadena is an expensive part of the project because it requires the
underpinning of numerous old buildings. This could be a risky operation because of its extent and the
condition of the buildings. Alt. No. DMMP-7 suggests that reinforced slurry walls could be installed
alongside the building foundations and integrated into the tunnel design to avoid installing underpinning.
This reduces project risks as well as saves cost. This includes a reduction in the horizontal clearance
requirements that appears technically feasible.

The line segment along Marmion Way between Avenue 50 and Avenue 61 is in a state of flux. The area
has to be constructed using a transit treatment that is unique to this section due to its narrowness and the
adjacent residential access needs. HNTB Corporation developed some draft alternatives for the area that
have not been approved. The concept includes a center overhead catenary system support, two 12-foot
wide, one way roads on both sides of the track with mountable curbs leading onto the tracks for vehicles
to pass stopped vehicles on the roadways, and 5-foot wide sidewalks on the outside of the roadways. At
the intersection with each avenue, four-way stop signs are provided. This is shown in Alt. No. LAR-15.

There is a concern about this concept because it encourages vehicles to use the track area. By working
with the Peer Review Team, the VE team identified a design alternative to place the overhead catenary
system support poles on the outside edges of the right-of-way, allowing them to also carry the utility
power lines. This will allow the tracks to be moved closer together and the roadways to be widened. A
full curb will be placed between the roadway and the tracks and a mountable curb placed at the
sidewalks. This would reduce the potential for vehicles and pedestrians to enter onto to the tracks,
improving the safety of the system. It will also provide additional maneuvering room for vehicles
entering the roadway along the tracks from alleys that intersect the roadways.

At the intersection with the major crossing avenues, it will be necessary to decide upon an appropriate
pavement treatment that provides the desired aesthetics for the community. Also necessary is a
confirmation of vehicle operations, i.e. should a traffic signaling system be installed to permit unimpeded
train movement through the corridor at the design speed limit?
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With respect to the stations, Union Station is one of the more costly ones because of the underground
construction, the five-foot elevation of the tracks, and the direct fixation track structure that is designed
for it. Alt. Nos. US-1, US-2, and US-6 would eliminate the underground structures and replace the space
in other areas and substitute ballasted track to save costs. Alt. No. US-3 shows how the tracks could be
lowered to avoid constructing an expensive retaining wall and embankment. A complete reconfiguration
including all of the above will result in a substantial cost savings without affecting the functionality of
the station. The feasibility of this alternative needs to be verified.

Another station with a potential for large cost savings is Avenue 26 where long ramps placed between
retaining wall structures are required to access the platforms. By adding two elevators to access each
platform and sets of stairs, a large cost savings is achieved as noted in Alt. No. A-1. This will make it
much easier for the disabled to use the facility, however, it will also require long term maintenance of the
elevators.

The key issue surrounding most of the stations is the finalization of their design concepts. Access to
Sierra Madre Villa and Allen Avenue is difficult because of vehicular traffic on the streets below the
stations. Parking at Avenue 26 and French stations needs to be reviewed, the Union Station
configuration needs resolution, Avenue 57 station has to be integrated into the Marmion Way
improvements, and access to the Del Mar station needs to be improved.

There are several areas in the Systems parts of the project that can be made more cost-effective. Alt. No.
TC-2 suggests that some of the seldom-used power switches be converted to hand-throw switches to save
costs. If coded track circuits are employed in lieu of AC track circuits, both time and money can be
saved, as demonstrated in alt. No. TC-4.

Procurement of some of the system-wide elements could be taken out of the hands of the design/build
contractor and transferred to either the MTA or the Authority. It is believed that if the MTA provides
such things as SCADA, Alt. No. SC-2, the fare collection system, Alt. No. FC-1, the CCTV system, Alt.
No. CCTV-2, the dynamic signage, Alt. No. DY-3, and the radio system, Alt. No. RS-2 it could do so as
part of its system-wide purchases, thus saving costs for this project.

With respect to traction power, the number, size and location of the traction power substations are in a
state of flux. A “load flow” study is needed to identify the system’s true needs and develop a cost-
effective combination of traction power substations located on sites within the purchased right-of-way.
Regardless of who performs this study and locates and sizes the equipment, be it the Authority’s
Program Manager or the design/build team. The results must be determined and appropriate provisions
made for execution. See Alt. No. TP-1/TP-2/TP-3/TP-9.

The inclusion of a fiber optic backbone system to provide several system functions is also being
considered. To generate revenue for the Authority, it will be prudent to install several blank conduits in
a ductbank along the at-grade and Chinatown aerial portion of the project. These conduits should be
leased to communications companies for the installation of fiber optic cables. If the Authority could
pre-lease at least one of the conduits, then the leassor can install its cable during construction of the line
and the Authority could obtain the rights to use the cable for its communication systems, SCADA, signal
control, and other functions. This is examined in Alt. No. CL-1/CL-3/CL-4. This could save
significantly by eliminating the need for separate cabling for these subsystems throughout the alignment.
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EVALUATION OF ALTERNATIVES

When reviewing the study results, the reader should consider each part of an alternative or design
suggestion on its own merit. There may be a tendency to disregard an alternative because of concern
about one part of it. Each area within an alternative that is acceptable should be considered for use in the
final design, even if the entire alternative is not implemented.

Cost is the primary basis of comparison for alternative designs. To ensure that costs are comparable
within the alternatives proposed by the VE team, the designer’s cost estimate, where possible, is used as
the pricing basis.

All alternatives were developed independently of each other. However, some of the alternatives are
mutually exclusive and some are interrelated, so acceptance of one may preclude the acceptance of
another or may not yield the total of the cost savings shown for each alternative. The reader should
evaluate those alternatives carefully in order to select the combination of ideas with the greatest
beneficial impact on the project considering both cost and other project value objectives.

CONSIDERATIONS AND ASSUMPTIONS

In the preparation of this report and the alternatives that follow, the VE team made certain assumptions with
respect to conditions that may occur in the future. In addition, the VE team reviewed the project
documentation, depending solely upon the information provided and relying on that information as being
true, complete, and accurate. The following considerations and assumptions should be read in connection
with the report:

e The alternatives rendered herein are as of the date of this report. The VE team assumes no duty to
monitor events after the date, or to advise or incorporate in the alternatives, any new previously
unknown technology.

e The VE team assumes that there are no material documents affecting the design or construction costs
which were not seen. The existence of such documents will necessarily alter the alternatives
contained herein.

e The VE team does not warrant the feasibility of these alternatives or the advisability of their

implementation. It is the sole responsibility of the designer, in accord with the owner, to explore the
technical feasibility and make the determination of implementation.
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SUMMARY OF POTENTIAL COST SAVINGS ‘él

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT  LOCATION: LOS ANGELES TO PASADENA, CALIFORNIA

PROJECT ELEMENT:  LINE SEGMENTS PRESENT WORTH OF COST SAVINGS

ALT. ORIGINAL ALTERNATIVE INITIAL COST oM TOTAL
NO. DESCRIPTION cosT COST SAVINGS SAVINGS SAVINGS
CHINATOWN AERIAL (CA)
CA-1 Substitute mechanically-stabilized earth walls for cast-in- 1,391,100 - 1,088,318 302,782 — 302,782

place concrete retaining walls

LA RIVER TO ARROYO SECO (LAR)

LAR-2/ Realign intersection at Figueroa Street, Pasadena Avenue, 199,625 81,090 118,535 — 118,535

LAR-3 and Arroyo Seco and shorten tunnel

LAR-5 Raise track profile at Figueroa Street underpass and place 6,345,060 4,701,310 1,643,750 — 1,643,750
storm water reservoir to under tunnel

LAR-7 Place reservoir under Figueroa Street tunnel 680,468 201,966 478,502 — 478,502

LAR-8 Use precast concrete pipe for storm water reservoir 196,944 87,962 108,982 — 108,982

LAR-10 Delete water proofing at storm water reservoir 24,717 0 24,717 — 24,717

LAR-14 Modify slab bridge design between LA River Bridge and DESIGN SUGGESTION

Avenue 19 Bridge

LAR-15 Delete embedded track on Marmion Way between DESIGN SUGGESTION
Avenue 51 and Avenue 61
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VALUE ENGINEERING ALTERNATIVE /A

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVE NO. CA-1
DESCRIPTION: SUBSTITUTE MACHANICALLY STABLIZED EARTH WALLS SHEET NO. 1 of 6
FOR CAST-IN-PLACE CONCRETE RETAINING WALLS

ORIGINAL DESIGN: (Sketch attached X )

Cast-in-place concrete, cantilevered retaining walls are used for the track embankments at both ends of the
Chinatown Aerial section of track.

ALTERNATIVE: (Sketch attached X )

Use mechanically stabilized earth walls for retaining the embankment.

ADVANTAGES: DISADVANTAGES:
e Save time. e None apparent.

o Reduces construction time

DISCUSSION:

Mechanically stabilized earth walls are commonly used for this application. They are used throughout California
by Caltrans, as well as every other State Highway Department. There has also been limited use on transit
systems around the country. Significant cost savings are generated by making the substitution. Note that the
south wall can be extended 200 feet + towards Union Station.

PRESENT WORTH

ORIGINAL DESIGN 1,391,100 1,391,100

ALTERNATIVE 1,088,318 1,088,318

SAVINGS 302,782 302,782
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SKETCHES /A
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CALCULATIONS /A
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VALUE ENGINEERING ALTERNATIVE /A

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVE NO. tﬁ;
DESCRIPTION: REALIGN INTERSECTION AT FIGUEROA, PASADENA SHEET NO. 1 of 6

AVENUE AND ARROY SECO AND SHORTEN GRADE
SEPARATION BOX STRUCTURE

ORIGINAL DESIGN: (Sketch attached)

The complex intersection at Figueroa Street, Pasadena Avenue, Arroyo Seco and Marmion Way forces length of
grade separation box structure to be 393.5 linear feet (If).

ALTERNATIVE: (Sketch attached X ) Pink

Culda-sac for Arroyo Seco, rotate Pasadena at intersection and kick out both Pasadena and Marmion way to
reduce tunnel length. (see alternate study of raising grade) (see LAR-5).

Reduce bover section by 200 L.f.

ADVANTAGES: DISADVANTAGES:
e Reduced tunnel area. e Does not allow Arroyo Seco to connect to Pasadena
Avenue

e Reduce cost.
¢ Narrows Marmion Way

¢ Increased safety.

DISCUSSION:

This alternative eliminates the connection of Arroyo Seco to Pasadena Avenue thus, avoiding an unsafe condition
whereby two intersections are less than 100 ft. apart. Access to the properties abutting Arroyo Seco is
maintained via Avenue 37.

PRESENT WORTH
COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN $ 118535 | § $
ALTERNATIVE S S
SAVINGS $ 118,535 | $ $ 118,535
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VALUE ENGINEERING ALTERNATIVE [1

PROJECT:

DESCRIPTION:
AND

PASADENA BLUE LINE LIGHT RAIL PROJECT
RAISE TRACK PROFILE FOR FIGUEROA STREET UNDERPASS  SHEET NO.

PLACE RESERVOIR UNDER TUNNEL

ALTERNATIVE NO.

LAR-5

1 of 9

ORIGINAL DESIGN: (Sketch attached)

The track profile of the Figueroa Street grade separation is low enough to allow two, 24~inch diameter sanitary
sewers to be replaced in kind once the box structure is constructed. An independent underground reservoir with
sump pump station is provided for storing storm water and then pumping storm water to either the city sanitary
sewer or storm drain system. The reservoir is located at the northwest corner of Figueroa Street and Marmion
Way and about 55 feet below grade.

ALTERNATIVE: (Sketch attached X )

Intercept the two sanitary sewers on the cast side of the new grade separation box structure. Provide a 36-inch
diameter sanitary sewer along the east grade of the tunnel and “U-Section” of the light rail line. Connect the
sanitary saver line to the existing sanitary sewer at the intersection of Arroyo Seco Avenue and 37 Avenue.
Raise the track profile so that the control for the box structure is the bottom of the 27-inch diameter storm drain
in Figueroa Street. Reconfigure the storm water reservoir and place it under a portion of the tunnel. Locate the
sump pumps station at the northeast corner of Figueroa Street and the light rail crossing. ‘

ADVANTAGES:

e  Saves cost.

e Reduces excavator.

e Saves time.

e Reduces the track grades from + and - 5.00% to
about —2.0% and + 3.8%.

DISADVANTAGES:

e  Requires confirmation that route of new sewer is clear.

DISCUSSION:
PRESENT WORTH
COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN 6,345,060 $ 6,345,060
ALTERNATIVE 4,701,310 4,701,310
SAVINGS $ 1,643,750 | $ 1,643,750
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SKETCHES /A

ALTERNATIVE NO. / AP- 5

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT

Q AS DESIGNED

O  ALTERNATIVE SHEET NO. Q of7

SYMMETRICAL

ABOUT
CENTERLINE
r-o" \ 1-0" 1-0(TYP)
i
| A2- #4[ @18 EA SIDE (TYP)
(®BARS- i
#606
EACH CORNER .
SEE NOTE 3 | #5 TOT 4
1 EACH CORNER

#

L

[ ]

N
~— F-2"CLR

1 V-6

3 "\—— 2- #4218
5 q . EaCH SIDE L
©

L \C

PP——OPTIONAL CONST JT

WiITH WATERSTOP

%56

I\ g #4012
2"CLR —e fo— N ﬂ
o
R 3
—]le—2"cLR e f OPTIONAL CONST. JT
Orr— { WITH WATERSTOP
H = ’ ﬂ * 2
r_\ B \\ 1
P w L * - ﬂ
-0 & L__
o ma )
S (EA di06)
r-6" v-6]

i

RESERVOIR BOX - TYPICAL SECTION/CY

23

-o"

S-0613, S-0612

47







' . v
| —~ SYM ABOUT § 3
' 1-6 . g
: | ' 9
! Lo *5 02
i #1012 —~ ,\Jg #7012 -—I 4°-0" LONG
e S S T
7 7 N
i o
i ! : 02
ot . q. .‘ b PO VIR N VP A P cg
v T 4 Hsep \< >
‘i/ 306~ WZ i e LoNs 1, = » g
i ! 3- H5012 ES =
i | (24° LONG) —T] w
| € NB TRACK = Z o
! ] #7012 — GZ) =
t
' i 2" ——— BACKFILL m <
. 1 CCR NOTE 9 w] =
BACKFILL —| VARIES i =
NOTE 9 ; (SEE DRAWING NO. 5-0600 \ ! _ E
VARIES ! VARIES i VARIES Ty 6ei2 &=
o | (SEE DRAWING NO. 5-0600 ! )
d ! : . =
& w| | 28 1S(AVED) - &=
o | ! H #509 ~JF @
! I'-0* i ) Q E
! [ I \
E i 5
' I [«
CONTINOUS ——— / ! \r o
WATERPROOFING i N ] ¢ ~
M | ; ik 2
FOR DETANLS 1 < o ,13 g
| H 1 —f o |
m
| N g
(6 >
050y TvP it 906 E
" — ys 1 T T e TQ«\‘ m
-
. a2 + 4- #5012 v el -Qf
Y 26 mO trge — | T C 24* LONG) | ~ R N (D 2
™ TYP 8- W z
N
N 2 2| Q
m - I
m m
- b+
H z £ m
*® ° 2l »
~
2
BOX SECTION /AN \ o
DEPTH QF FILL: 17" MAX  \5-0609/ $-0602
Yyk-0° \_/ 5-0603 ™ > \
O
(WA

-t







6Y.

TAPERED WALL ALTERNATIVE

CONCRETE BARRIER WHERE

OCCURS PER ELEVATIONS

Ol

2'CLR

NOTE 5

o
_ s
—wvw L) e

#5012 FOR H=21
)/j H50I18 FOR H<zIB

SYMM. ABOUT ¢
|
I
i
i
|
1

STRAIGHT WALL ALTERNATIVE

NOTE 2

=

z
Z|a
o>

Ll
i
i
i
|
i
!
g
1
i
t

VARES
(SEE DRAWING NOC. S-060D
G SB TRACK . G NB TRACK
i
i
VARES VARIES VARIES

2 !
I"CLR |

I
—

h O
(. | e
HAIRPIN DOWELS Y
508 0.C.
e ‘ T‘YP E’—‘ﬁ X )

P I
. 6-a

U-SECTION RETAINING WALLS /A

Yyret-0°

- 30607
W $-0604

S-0605

NN

v

e

.

/

CONTINOUS WATER PROOFING
TYP-SEE DWG NO. S-020

FOR DETAILS

DESICN H

_6 TYP ul
N

b Jo g ‘ON 133HS
5—2?’7 ‘ON FAILYNHILTY

aansIs3a sy /zs

JAILVYNYHILTVY ﬂ

:103roydd

LOIrodd TIVH LHOTT ANITANTE VNIAVSVd

§7 SAHOLIS






COST WORKSHEET /A

PROJECT:

PASADENA BLUE LINE LIGHT RAIL PROJECT

ALTERNATIVE NO. VA AZ- S‘

SHEET NO. ﬁ ofc?
CONSTRUCTION ITEM ORIGINAL ESTIMATE PROPOSED ESTIMATE
ITEM UNITS UNN%S Cuor\i::-/ TOTAL Ur:,%s Cuohﬁll TOTAL
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VALUE ENGINEERING ALTERNATIVE A

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVE NO. LAR-7
DESCRIPTION: PLACE RESERVOIR UNDER FIGUEROA STREET GRADE SHEET NO. 1 of 6
SEPARATION

ORIGINAL DESIGN: (Sketch'anached)

The storm water reservoir is to be placed at the northwest corner of Figueroa Street and Marmion Way
intersection. The reservoir is to be located 55 feet below grade.

ALTERNATIVE: (Sketch attached X)

Reconfigure the storm water reservoir and place it below part of the Figueroa Street grade separation box
structure. Move the sump pump station at the northeast corner of the light rail crossing of Figueroa Street.

ADVANTAGES: DISADVANTAGES:
e Saves cost. e None apparent.
e Easier to construct.

o May avoid a contaminated soil area.

DISCUSSION:

Moving the storm water reservoir under the box structure consolidates the deep excavation to one location thus
saving shoring and excavation costs. It also avoids digging in an area with potential petrochemical wastes.

PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST

ORIGINAL DESIGN $ 680,468 | S b 680,468

ALTERNATIVE $ 201,966 | § $ 201,966

SAVINGS $ 478,502 | S $ 478,502
51
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SKETCHES /A
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COST WORKSHEET /A

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT A”ER"AT'VEZQ’- 2 -7
SHEET NO. 0 of Q
CONSTRUCTION ITEM ORIGINAL ESTIMATE PROPOSED ESTIMATE
NO. cosT/ NO. COsT/
ITEM UNITS | ynirs | uniT TOTAL | yniTs | uNiT TOTAL
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VALUE ENGINEERING ALTERNATIVE /A

ALTERNATIVE: (

ADVANTAGES:

e Time saving

DISCUSSION:

Sketch attached)

S.

e Cost savings.

DISADVANTAGES:

Design preferences.

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVE NO. LAR-8
DESCRIPTION: USE PRECAST CONCRETE PIPE FOR STORM WATER SHEET NO. 1 of 3
RESERVOIR
ORIGINAL DESIGN: (Sketch attached)

A cast-in-place concrete structure is provided for the storm water reservoir at the intersection of Figueroa Street
and Marmion Way.

Use 120 inch diameter reinforced concrete pipe (RCP, Class V, heavy wall with custom fabricated ends and
transition sections (factory cast) for the reservoir.

This reservoir is just a short deep sewer; therefore using sewer pipe will save time and money over installing a
cast-in-place concrete box.

COST SUMMARY INITIAL COST RECURRING COSTS :?E_S(;Enyggg;¢
ORIGINAL DESIGN 3 196,944 196,944
ALTERNATIVE $ 87,962 87,962
SAVINGS $ 108,982 108,982
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COST WORKSHEET /A

PROJECT:

PASADENA BLUE LINE LIGHT RAIL PROJECT

A TENA7E J?..» aet1 Liea e TenSima /Cm%;»'ZK sueeTno. 2 of B
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VALUE ENGINEERING ALTERNATIVE /A

"PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVENO.  LAR-10
pescripTioN: DELETE WATER PROOFING AT STORM WATER SHEET NO. 1o0f3
RESERVOIR

ORIGINAL DESIGN: (Sketch attached)

Waterproof the entire concrete box structure used for a storm water reservoir.

ALTERNATIVE: (Sketch attached)

Delete waterproofing.

ADVANTAGES: DISADVANTAGES:
e ' Saves cost e None apparent
DISCUSSION:

The reservoir contains water thus; there is no need to waterproof it. No apparent hazardous material runoff is
foreseen. Sewer pipes, which this reservoir essentially is, are not usually waterproofed.

60
COST SUMMARY INITIAL COST RECURRING COSTS T:ﬁ:gzr:%gt:
ORIGINAL DESIGN s 24,717 — s 24,717
ALTERNATIVE $ 0 — $ 0
SAVINGS $ 24,717 —_ $ 24,717







SKETCHES /A
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COST WORKSHEET /A

PASADENA BLUE LINE LIGHT RAIL PROJECT .

ALTERNATIVE NO. £ 42 /D

PROJECT:
Ly i AT DeTewrina
| DS [ng ooty AT DeTinSirn SravannéieEie. 3 of 3
CONSTRUCTION ITEM ORIGINAL ESTIMATE PROPOSED ESTIMATE
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VALUE ENGINEERING ALTERNATIVE _/_]

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT atternaTiVENO.  LAR-14

pescripTioN: MODIFY THE CURRENT DESIGN OF THE SLAB BRIDGE  sHEeT NO. 1of 2
BETWEEN LA RIVER BRIDGE AND AVENUE 19

ORIGINAL DESIGN: (Sketch attached)

The current design includes the installation of multiple piles at regularly spaced bent locations along the slab
bridge structure between the Los Angles River Bridge and Avenue 19 Bridge. The piles conflict with the
existing gravity wall along the east side of the trackway. Average elevation from top of rail to existing ground in
this section is approximately 3 ft.

ALTERNATIVE:

The design/build contractor should review opportunities to simplify the track support structures to reduce
construction costs. Potential options include a modified slab structure or possibly additional or modified
retaining walls to enable simple embankment construction with no bridge structure.

ADVANTAGES: DISADVANTAGES:

e Reduces impacts to existing structures ¢ None apparent
¢ Reduces cost

DISCUSSION:

This should be the responsibility of the design/build contractor.

PRESENT WORTH
COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST

ORIGINAL DESIGN

ALTERNATIVE DESIGN SUGGESTION

SAVINGS
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VALUE ENGINEERING ALTERNATIVE /A

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVE NO. LAR-15
DESCRIPTION: DELETE EMBEDDED TRACK ON MARMION WAY FROM 51 SHEET NO. 1 of 3
AVENUE TO 57 AVENUE

ORIGINAL DESIGN: (Sketch attached)

The section of trackway along Marmion Way runs in a corridor bounded by private residential homes and
commercial establishments and has been the subject of a special study conducted by MTA, the City of Los
Angeles, and CPUC. HNTB corporation then produced a draft report with designs for potential streetscapes. An
embedded track section was developed for this area and shown in the sketch.

ALTERNATIVE: (Sketch attached)

Eliminate the embedded trackway options. Take out the center overhead catenary system (OCS) poles and use
side poles. Move the tracks closer together and widen roadways on both sides of the tracks. Use mountable
curbs at the sidewalks.

ADVANTAGES: . - DISADVANTAGES:

e Reduces track costs. e None apparent. There are ballasted track options
included in the urban design options.
¢ Discourages pedestrian “meandering” on the
trackway.

e Reduces long-term rail maintenance costs.

DISCUSSION:

There is no real need to embed the trackway along the back of these properties, particularly if trespassing along
the trackway is to be discouraged. By moving the OCS poles to the sides, more room is provided in the road
section to accommodate vehicle passing and turn movements into the roadways from driveways and cross streets.

PRESENT WORTH
COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN
ALTERNATIVE DESIGN SUGGESTION
SAVINGS
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SUMMARY OF POTENTIAL COST SAVINGS ﬂ

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT LOCATION: LOS ANGELES TO PASADENA, CALIFORNIA

PROJECT ELEMENT:  LINE SEGMENTS PRESENT WORTH OF COST SAVINGS

ALT. ORIGINAL ALTERNATIVE INITIAL COST o&M TOTAL
NO. DESCRIPTION COST cosT SAVINGS SAVINGS SAVINGS

ARROYO SECO TO DELMAR (ASDM)

ASDM-1 Use a combination of concrete retaining walls and ' DESIGN SUGGESTION
manufactured noise barrier walls where practical

ASDM-2 Use concrete median barrier for low retaining walls in DESIGN SUGGESTION
lieu of cast-in-place earth walls

ASDM-3 Use crib wall in lieu of cast-in-place concrete for low 406,600 243,960 162,640 —_ 162,640
retaining walls

ASDM-4 Use mechanically stabilized earth walls in lieu of cast- 2,712,250 2,373,525 338,725 — 338,725
in-place concrete retaining walls

DEL MAR TO MEMORIAL PARK (DMMP)

DMMP-7 Use reinforced slurry walls in lieu of underpinning 10,092,290 9,650,337 441,953 — 441,953
buildings at tunnel section

DMMP-12 Close Holly Street to vehicular traffic and raise track 2,769,000 1,431,000 1,338,000 — 1,338,000
profile at Memorial Park Station

DMMP-15 Replace floating slab with vertical vibration isolation 4,297,800 3,532,860 764,940 — 764,940
walls '
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VALUE ENGINEERING ALTERNATIVE /A

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVENO. ASDM-1

pescripTioN: USE A COMBINATION OF CONCRETE RETAINING SHEET NO. lof 1
WALLS AND MANUFACTURED NOISE BARRIER
WALLS WHERE ECONOMICAL

ORIGINAL DESIGN:

The current design uses extended concrete retaining walls with acoustical spray coat for noise mitigation.

ALTERNATIVE:

Use pre-manufactured noise barrier walls in lieu of extended concrete retaining walls.

ADVANTAGES: DISADVANTAGES:

¢ Improves noise mitigation e None apparent except that cost may increase
e Manufactured panels may be more
aesthetically acceptable

DISCUSSION:

This approach should be considered by the design/build contractor, only if cost reductions are possible.

COST SUMMARY INITIAL COST RECURRING COSTS :?g_gzr:%g;-
ORIGINAL DESIGN

ALTERNATIVE DESIGN SUGGESTION

SAVINGS







VALUE ENGINEERING ALTERNATIVE /A

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVENO.  ASDM-2
DESCRIPTION: USE CONCRETE MEDIAN BARRIERS FOR LOW RETAINING SHEET NO. 1 of 1
WALLS IN LIEU OF CAST-IN-PLACE CONCRETE RETAINING
WALLS
ORIGINAL DESIGN: (Sketch attached)
All earth-retaining structures are cast-in-place concrete cantilever retaining walls.
ALTERNATIVE: (Sketch attached)
Use standard Caltrans concrete median barriers in lieu of short retaining wails (up to 3 ft. above grade).
ADVANTAGES: DISADVANTAGES:
¢ Reduces construction time. ¢ None apparent
e Reduces construction cost.
DISCUSSION:
It is common practice t use concrete median barriers for retaining material up to 3 feet high.
Design suggestion
PRESENT WORTH
ORIGINAL DESIGN $ $
ALTERNATIVE $
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VALUE ENGINEERING ALTERNATIVE L]

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVENO.  ASDM-3

pescrieTioN: USE CRIB WALLS IN LIEU OF CAST-IN-PLACE SHEET NO. lof 5
CONCRETE FOR LOW RETAINING WALLS

ORIGINAL DESIGN:

All retaining walls are designed as cantilevered, cast-in-place concrete walls.

ALTERNATIVE:

Use crib walls for short retaining walls. Allow walls to be adorned with live plantings.

ADVANTAGES: DISADVANTAGES:

e More economical e Architecturally-less flexibile

e Accelerates construction time e MSE wall is difficult to trench for utilities after
e Reduces maintenance installation

DISCUSSION:

Typically, D/B contractors propose this type of wall to produce cost savings. Providing low maintenance
plantings, such as bouganvilla, integrated in the walls, has proven to be a maintenance savings because it guards
against graffiti.

COST SUMMARY . INITIAL COST RECURRING COSTS ':':FEES_EC",',TCI’E'%ROTS';

ORIGINAL DESIGN $ 406,600 — $ 406,600

ALTERNATIVE $ 243,960 — $ 243,960

SAVINGS $ 162,640 — $ 162,640
71







l | ALTERPATIVE PO
) N Job Name: A’SDM 4'5

o . Date: 10 /21/ 99
% cur'er.Burgess | B;e r Hemu#LSheet_LOfi
A’ijv?(ﬁe a."—u'—.3 W:// 4@0 - ql[z,/é/q/n/ﬂf/CSS)
'(,6"/‘/0
Cheelt 294 - '
' ® @ | G| Gy .| g
SIDE | s7A | ol St A7
| R | 70 | e thl Hitnde., S
| B-& | (W fereen A cxp
55 | Y/4ipsl 417490 we il
/90 4,5 £5S
>,
' $S | yyo0| Hi8450|
ol 60 b 3260
' 55 | 4/8+50|HI9+50
. /00 4.5 650
il 55 uapad mirss| 3 4 2/0°
! Sheed| 395
_____ M5 1 I od 417420] /20 5 £00
l. NS Y701 48485 | /sS85 | & 57s
B . A/5 | LB Y 1975l G d 2.5 3/
l_ . A5 49415470480 [0S | 3.5 3¢/
" A//S Y72+25|425430 305 | - S5 /525
'I 54:(/ 29 K . ~ 4
E 55 H1+40 425400 260 4751 /235
s$ 426400\ 4p8400l 300 | 5 900
Sheed | 398
. NS \yisssolsysas| /vs | 5.5 798
i;Lchf 39 a ~
- s Y3yrs0ly37445 305 | 45 | /372 72 _






| i TEROATIVE Mo.

_ s Job Name: A%DM - 5
l”g@; Date: L0 [Z/ /S5 sh
'7&'3 carmnumess | B;:e L, eetiofi
. A SpA-3 (Clon€)
i c.64l40
, Al Sl Ol El & @
oy STA Leny2b | o751 g{“};;?/.‘ Aceg

i [ ROM 70 g-A 13 ’lﬁ}n adl. (fl;i, Cse)

. RN cxp
lﬁevl 400

: S5 | 450170 4S3480 | /0 — /820
t SS | Ysyp33| Ysgre0l 167 - 752
iﬁb# Y0/

. 58 1642438 | 563404 L6 G 5| 3L2

:(_-(__‘_{'_ L/OQ
SS 1YL 46] HEGesA 290 5 /SO

!— s5 H7/420 Y1+ 50 20 3.5 /05
l;l‘ et i._.':{OB I L

w5 |uzptsolurorro| 7o , s.s | /70
l____. NS 1470474 411460 90 - 28

‘ AS | 774601 Y71+ 80 zZ0 4,51 Z0
r A/ S 1472420475 +00] 280 — /730
.Slzec-l’ 4oy

3 SS |ywmso|YTirdol 90| — 266
. S5 _lurd+47| 4794671 20 3 /29
r S5 |u1s+Ho|H76+20 30 H 320
iSLec‘l’ LoS |-

| ws lagsiaddssead 295 S, 25| /549 73







ALTELNATIVE MO .
- Job Name: ASDM 3
Date: L0 /21 / ?9 he
%v‘—f— car'er"BurgeSS | B;le /ﬁ He A”/ 2 et.iof_.i
Asp-2 (|Con -é\
YO
SIVE STA Lenyth EzAl/f,J Eﬁ,,: Aceg
groml 70 g-A |yt # (ﬁ;i’ cs¥)
’ l (,“'fo'ﬂ,"}, cxpP
tséu,t Hoé
4 55 | 488+50 490440 /90 H 760
b
lfl» cet 407 |
| 5S | 494+8d qaét3ol y50 | B.25 488
' sl..+1 Yo8
, | A8 | {96430 Y5470 10 | 275 52s
l-__ o S5 | so3+10/ 5054580 30 475 | 380
Sheed | 409 | 50546d S09#40] 290 6 2535
. $$ | sol s/044d /ool S SO0
S5 | 5/04d 57/ 420 y 0] ' 6751 SS90
I5'4e,#'"<7/0 sz/ 481521459 36 | 324
l_é_éz.c.
. 7(0/12/ — :
. Rolliwet/ | O/, /6264 sF & U”{%m
.‘ W/ {dreen or (!56 Aue - 8979 ¢ £ ©
!
,= 25,243
I
'L
{
I- —
| 74 —







COST WORKSHEET /A

3

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVE No. 4 5 DM -
SHEET NO. 5 of {
CONSTRUCTION ITEM ORIGINAL ESTIMATE PROPOSED ESTIMATE
ITEM UNITS U':l‘l?l:s CUONSJI TOTAL U':l%s CUC::I/ TOTAL
Low Btinimngltsall| SF 6264| 25 |406, 600 |16,264] /6 | 243,560
Sub-Total 4¢¢,(60 2 4&?‘ o
v r A
Mark-Up at %
TOTAL
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VALUE ENGINEERING ALTERNATIVE l]

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVENO. ASDM-4

DEsCRIPTION: USE MECHANICALLY-STABILIZED EARTH WALLS IN SHEET NO. lof 6
LIEU OF CANTILEVERED CAST-IN-PLACE CONCRETE

RETAINING WALLS

ORIGINAL DESIGN:

Cast-in-place concrete, cantilevered retaining walls are used in all locations.

ALTERNATIVE:

Use mechanically-stabilized earth (MSE) walls in lieu of cast-in-place concrete retaining walls for the
construction of retained embankments for walls higher than 8 ft.

ADVANTAGES:

e Reduces construction time
e Reduces construction cost

DISCUSSION:

DISADVANTAGES:

e Possible conflict between tie back straps and station
platform foundation

e Possible conflict with future utility/conduit
construction, if needed

The use of MSE walls is common in elevated embankment construction and saves significant costs.

COST SUMMARY INITIAL COST RECURRING COSTS ifigg&%g’;
ORIGINAL DESIGN 2,712,250 — $ 2,712,250
ALTERNATIVE 2,373,525 — $ 2,373,525
SAVINGS 338,725 — $ 338,725
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CALCULATIONS A
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COST WORKSHEET /A

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVE NO.
ASDM -4

SHEETNO. [, of (o

CONSTRUCTION ITEM ORIGINAL ESTIMATE PROPOSED ESTIMATE
ITEM UNITS U:l?fs cuc:"sg/ ToTaL | ynms | ot ' TOTAL
Wall L /0’ SF |3/00 | 2504 77,500 [3/00 | 38.50| 114,350
Wall 2 /0 5F _|5B5E| 45.00 2. 034,750 | spswo| 34.50| 2 254175
Sub-Total 717 2sD 2, 273,525
Mark-Up at %
TOTAL
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VALUE ENGINEERING ALTERNATIVE /A

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVE NO. DMMP-7

DESCRIPTION: USE REINFORCED SLURRY WALL IN LIEU OF SHEET NO. 1 of 9
UNDERPINNING FOUNDATIONS AT TUNNEL

ORIGINAL DESIGN: (Sketch attached)

Where buildings about the proposed rail tunnel, conventional hand mined piers are to be installed below existing
foundations. The piers are to be constructed of reinforced concrete to 10 ft. below tunnel box invert slab.

ALTERNATIVE: (Sketch attached)

Construct a reinforced concrete slurry support wall adjacent to building footing. Wall to extend 10°-0 below
tunnel box invert slab and to be used as one side of train tunnel box section. Decrease the inside dimension of
the box to 24-ft— 2 in. to permit installation of slurry wall.

ADVANTAGES: DISADVANTAGES:
e Six months less construction time for tunnel e Requires working around protruding footings of
section. existing building
e Saves cost e  Must carefully use equipment adjacent to an existing
building

e Reduces settlement risk
e Community must be informed of any proposed

change and assured of its viability.
DISCUSSION:

The alternative seeks to substitute slurry wall construction for the underpinning of existing buildings adjacent to
the proposed tunnel. If the slurry equipment can be employed considering the closeness of the buildings and the
protrusion of the existing footings, then cost savings could result. The D/B contractor should be given this
option along with others he may develop for the underpinning design.

COST SUMMARY INITIAL COST RECURRING COSTS S?Eif,'gggg;’;

ORIGINAL DESIGN $ 10,092,290 | $ $ 10,092,290

ALTERNATIVE $ 9,650,337 | $ $ 9,650,337

SAVINGS $ 441,953 | $ $ 441,953
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VALUE ENGINEERING ALTERNATIVE /A

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT

DesCRIPTION:  CLOSE HOLLY STREET TO VEHICLE TRAFFIC AND
RAISE TRACK PROFILE NORTH OF UNION STREET
THROUGH MEMORIAL PARK STATION

ALTERNATIVE NO.

SHEET NO.

DMMP-12

1 of7

ALTERNATIVE:

ADVANTAGES:

substantially

DISCUSSION:

ORIGINAL DESIGN:

¢ Reduces tunneling, Memorial Park Station °

and building foundation support costs

e Reduces cost of ramp structures to the
station substantially

DISADVANTAGES:

The current design provides for a grade-separated crossing of Holly Street with a depressed Memorial Park

Station beneath the overhang of the Civic Center West apartment building. The current ditference in elevation
between top of rail and existing ground at the south end of platform at Memorial Park Station is approximately
12 ft. This will require costly excavation and building foundation support measures.

Increase the track gradient from 4% to 6% between Union Station and the Holly Street cul-de-sac. thereby
raising the platform elevation at the south end of Memorial Station by approximately 8 ft.

Requires the closing of Holly Street to vehiculur
traffic, however an elevated pedestrian crossing
along the south side of Holly Street is teasible

Reduces vertical clearance from top of rail to 39-m. i
storm drain on Union Street by 13 ft. (desired f
i

minimum is 14 ft.) allowing 1 ft. for a pipe support

structure

A brief 6% track gradient is incorporated between

Union Street and Holly Street

e Requires significant redesign

This concept is not possible without closing Holly Street to vehicular traffic, but the cost saving potential 1s
substantial. The City of Pasadena must agree to the street closure

PRESENT WORTH
COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN 2,769,000 --- 2.769.000
ALTERNATIVE 1,431,000 -— 1.431.000
SAVINGS 1,338,000 - 1.338.000
91
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- SEE NOTE NO.3 THIS SHEET {SEE NOTE NO.5) N
830.00 2" M_GAS (ABANDONED) Lass THIS SHEET -
' (840.5: INV) B
N T ‘ Sy ’ \——iexst 3.3 Y F0 ELECT
(839.1:BOTTOM)
. (835.25 V) Pt B
825.00 1O BE_REMOVED
3 r
820.00 820.00
815.00 —] I O S 1 |‘.’.’: ] IS S T 11 ais00
e}
-50 .25 ™ UNION ST 25 50
3% HORIZ 1" - 10' VERT 1" - &
R/W I R/W
<. TOP OF STRUCTURAL BOX
Wl ! EXIST CURB &

w
6-5" DIA PVC (SEE $-124) — a
EXIST CURB & — \
GUTTER BEYOND !

GUTTER BEYOND

vMmMpP- 12

Sht. 2 ot

. STREET CROSS SECTIONS DEPICT EXISTING UTILITIES IN RELATION

TO TRACK PROFILE AND TOP OF STRUCTURAL BOX.

. SECTIONS VIEWED LOOKING TO WEST

—inN

. THE EXISTING 8" C.. WATER AT UNION ST. wiLL BE REPLACED

BY 8" FLANGED DUCTILE IRON PIPE IN ITS ORIGINAL LOCATION PRIOR
TO CUT AND COVER CONSTRUCTION AND TO BE SUPPORTED IN PLACE

DURING CONSTRUCTION.
—

JHOLLY ST.8" Cl. WATER WILL BE INSTALLED AND VERTICAL ADJUS IMENT

AS REOUIRED BY 8" FLANGED DUCTILE IRON PIPE BY DwP OF
CITY OF PASADENA AFTER CUT AND COVER CONSTRUCTION. A
12" SLEEVE IN TOP BOX SLAB IS REQUIRED. (SEE S-121 AND S-124)

w

.EXISTING 39" RCP STORM DRAIN WwiLL BE REPLACED BY D.I. PIPE

TO ITS ORIGINAL LOCATION PER PLAN AN PROFILE SEE DWG

NO. U-007

. THE NEW STORM ORAIN WILL BE CONSTRUCTED BY DwP CITY OF

PASADENA PRICR OT CUT AND COVER CONSTRUCTION. CONTRACTOR

SHOULD COORDINATE WITH THE CITY.

~

. THE ELECTRICAL DUCT BANKS AT BOTH UNION ST. AND HOLLY ST.

WILL ONLY BE RELOCATED PER PLANS, SPECIFICATIONS AND SHOP
DRAWINGS OF PASADENA WATER AND POWER DEPARTMENT.
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EXCAVATION SHORING PROCEDURES AND SEQUENCE (MINIMUM
REQUREMENTS)

0 INSTALL EXCAVATION BULKHEAD(SOLOER BEANS OR
EQUIVALENT) ON WEST SIDE OF EXCAVATION.

2)  INSTALL “"UPPER LEVEL" OF BRACING (STRUTS AND
WALERS OR TIEBACKS) AS REQUIRED TO SUPPORT WEST SIDE
OF EXCAVATION. ¥ BRACING IS ACROSS SITE O THE CCW
BUILDING, BRACING SHALL ONLY BE AT FLOOR LEVELS.
INSTALL LAGGING (WOOD OR SHOTCRETE) ON A CONTINUOUS
BASIS AS THE EXCAVATION PROCEEDS.

i

; EL 864.0 (REF)
e 3} EXCAVATE TO BASE OF EXISTING GRADE BEAM AT

T L 2 T Tl T T 2l e APPOXIMATELY ELEV.B44 FEET- AND INSTALL

{ LEVEL "A" STRUTS AND WALERS. CONSTRUCT CONNECTIONS

BETWEEN TOPS OF EXISTING SOLDER BEAMS AND EXISTING "

CONCRETE GRADE BEAM OR WALER TO TRANSMIT DESIGN EARTH

PRESSURES. PRELOAD STRUTS.

i

[}

i . -

i (©BLOG.COL.  “4)  EXCAVATE ONE-HALF OF THE WAY TO THE BOTTOM OF FWNAL
-~ CONNECTION CAPABLE OF i / EXCAVATION EXECEPT AS NOTED AND NSTALL LEVEL *B* STRUTS

|

|

i

{

i

)

Q

~
\)

i
!
!
!
i
|

ADDITIONAL LEVELS OF BRACING
AS REQURED. DESIGNATED
“UPPER LEVELS" i

fe—— (£ MASONRY WALL (CWU}
CONFIRM SLAB TO WALL

n
I/J
i
1
;
|
!

!
|
]
i
t
]
!
i

ALY TRANSFERRING LOAD FROM AND WALERS. WALERS TO ENGAGE ALL OF THE EXISTING SOLDER

GROUND SURFACE VARIES AN WALL TO GARAGE STRUCTURE BEAMS AND BUILDING CAISSONS AS INDICATED, PRELQAD STRUTS.

!
i i
i !
! !
s i
1 |
€} BLDG. PER ! ! X
i i \ OR ADD WALER/STRUT LEVEL INSTALL LAGGING ON A CONTINUOUS BASIS AS THE EXCAVATION
' i i N, {LEVEL ©) AT THIS ELEVATION PRk pLACCHG ou AS THE €
i i L EL 854.0 (REF) .
! : IR ' A | PZ z 75~ 5y CONTINUE EXCAVATION TO FINAL GRADE. INSTALL
! { « 7 LAGGING ON A CONTINUOUS BASIS AS THE EXCAVATION
i : i PROCEEDS.
NS i 6)  CAST STATION INVERT SLAB FOR THE FULL WIDTH OF
i i S ng R STATION AS INDICATED.
! ! - NN «)\\/- 4 7). AFTER INVERT SLAB HAS CURED FOR A MINIWUM OF 7
i i DR IR DAYS, RESHORE AS NECESSARY AND THEN REMOVE
(€) CONC. GRAOE BEAM LEVEL "B" STRUTS AND WALERS.
EL 844.0 (REFYBETWEEN GRID LINES 8 CONTINUE CONSTRUCTION OF STATION WALLS. RESHORE AS
%, 22 4 30 NECESSARY AND THEN REMOVE LEVEL “A" STRUTS ANO WALERS.
i 9 CONTINUE CONSTRUCTION OF STATION WALLS. RESHORNG
. AS NECESSARY AND THEN REMOVING ALL OTHER LEVELS OF BRACWG.
; THESE MINMUM EXCAVATION SHORING REQUIREMENTS ARE W
- Sl R N S R
i N -004. Ll 1S€, THE MORE STRINGEN
gg,?,g{;ggggg "g&}:’é;ﬂg&%‘ﬁ}us REQURENENTS SHALL CONTROL.
R M EXi
: PR A0 FROM EXSTNG STRUCTURAL STEEL SHALL BE ASTM A36 FOR WALERS AHD ASTM ASOD,
NG ; GRADE A OR ASTM AS3, GRADE B FOR PPES (STRUTS)
; ! (£) STECL SOLDER BEAL WOOD LAGGING SHALL BE NOMINAL 4X ROUGH MININUM.
‘ i i N\
; i BOT. OF EXCAVATION i i STRUT PRE-LOADS SHALL BE A MMMUM OF 257 OF DESIGN LOAD.
7 i [ ELEV. VARES B30.3 T0 833.0 5 :
WALER, TYp, — , ™ : 1 -
WALERS UAY ALSO BE PLACED : '
BEVOND FACE OF STATION ! !
L 10 FACLITATE WALL ! - BOT. OF EXCAVATION ELEV. !
CONSTRUCTIONBRACNG ! VARES 8330 T0 835.0 BETHEEN ! 4
ADDITIONAL BACKFILL ' i GRD LIES 20 & 30 i ;
REQURED, ] O 8BS :
i ] 35.® i ;
i |
!
i
1
F Q. . Wv“( 2 'E.KC.&S’) & Kl mnfa o
o s Em—
£
e BR LOS ANGELES COUNTY M ' R g
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ORAWN BY N -,:
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COST WORKSHEET /A

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVE NO.D _/*j\(N?\_P
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VALUE ENGINEERING ALTERNATIVE /A

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVE NO. DMMP-15
DESCRIPTION: REPLACE FLOATING SLAB WITH VERTICAL VIBRATION SHEET NO. 1 of 5
ISOLATION WALLS

ORIGINAL DESIGN: (Sketch attached)
The design stipulates pre-cast floating slab within box-structure, U-wall structure, and open depressed grade

Memorial Park Station. The track is DF Type | (assumed as nominal Direct Fixation stiffness) and DF Type 2
(assumed as a “soft” Direct Fixation stiffness DMMP - 15 A ).

ALTERNATIVE: (Sketch attached)

Use direct fixation (DF) or ballasted cross-tie (preferred option) track with vibration barrier walls.

ADVANTAGES: ) DISADVANTAGES:

e Improved ground vibration mitigation at full e Increases foundation depth
transmitted vibration frequency bandwidth

e Reduced maintenance cost

e Saves cost

DISCUSSION:

The floating slab isolates vibrations to ground with frequencies of 50 hz and above. These slabs amplify
frequencies between 15 — 40 hz introduced into the ground. The ground will transform vibration energy into low
frequency waves inherent in the ground geophysics. A train will impress rail deflection waves on the order of 3
- 18 hz (depending on train speed) on the support. Track deflections of these frequencies will not be isolated
(nor even mitigated) by floating slabs.

Ground walls effectively mitigate ground vibrations at the primary train-generated vibration.

COST SUMMARY INITIAL COST | RECURRING COSTS pipilasl
ORIGINAL DESIGN $ 4,297,800 4,297,800
ALTERNATIVE s 3,532,860 3,532,860
SAVINGS $ 764,940 764,940
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SKETCHES /A

PROJECT:

QO AS DESIGNED

PASADENA BLUE LINE LIGHT RAIL PROJECT
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COST WORKSHEET /A

ALTERNATIVE NO.

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT
PMME-S
SHEETNO. & of &
CONSTRUCTION ITEM ORIGINAL ESTIMATE PROPOSED ESTIMATE
ITEM UNITS u:?fs CUC:\,S;I/ TOTAL U",:%s CU%S;I’ TOTAL
Floatmg Slab — LF | 3770 | (140 | 4,797 8002|3599 | /140 |3 552,862
[4 7 7 7
Joi.J?E +racke
Sub-Total 4 197800 3,532 8660
, &
Meark-Up at %
TOTAL
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SUMMARY OF POTENTIAL COST SAVINGS l]

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT LOCATION: LOS ANGELES TO PASADENA, CALIFORNIA
PROJECT ELEMENT:  LINE SEGMENTS PRESENT WORTH OF COST SAVINGS
ALT. ORIGINAL ALTERNATIVE INITIAL COST oaM TOTAL
NO. DESCRIPTION cosT cost SAVINGS SAVINGS SAVINGS
MEMORIAL PARK TO SIERRA MADRE (MPSM)
MPSM-1 Use existing drainage system/facilities along I-210 Freeway section 525,107 0 525,107 — 525,107
MPSM-2 Raise station platform foundations at Lake Avenue 208,663 0 208,663 — 208,663
MPSM-4 Lower track profile from Station 625+00 to Station 690+30 466,013 0 466,013 —_ 466,013
LINE SEGMENTS - GLOBAL (LSG)
LSG-1 Simplify track drainage with side ditches or single track drain pipe 72,725 0 72,725 — 72,725
as appropriate
LSG-2 Confirm existing site conditions in retaining wall areas to minimize DESIGN SUGGESTION
extent and size of retaining walls
LSG-3 Use single pour construction for station platforms 72,725 0 72,725 — 72,725
LSG-5 Replace requirement for high strength rail in curves with R>2,000 67,000 57,500 9,500 —_ 9,500
ft.
LSG-6 Delete high strength rail in stations and crossovers and use standard 325,806 244,352 81,454 — 81,454
rail
LSG-7 Replace U-69 rail with standard T-rail for guardrail DESIGN SUGGESTION
LSG-11 Stipulate high strength rail for curves with R<2,000 ft. DESIGN SUGGESTION
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VALUE ENGINEERING ALTERNATIVE [1

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVE NO. MP-SM |
DESCRIPTION: USE EXISTING DRAINAGE SYSTEM / FACILITIES ALONG SHEET NO. 1 of 4
FREEWAY SECTION

ORIGINAL DESIGN: (Sketch attached)

There is a new pipe system designed along the entire trough section, Station 622+00 to Station 684+78, along the

[-210 freeway.

ALTERNATIVE: (Sketch attached)

Verify that the existing drainpipe is usable by verifying the class of pipe (strength). If sufficient, use the existing

system instead of the designed system.

ADVANTAGES: . \ DISADVANTAGES:
¢ Eliminates approximately 6,200 LF of 24 ¢ None apparent
in.- 39 in. diameter reinforced concrete drain
pipe

e Decreases construction time

DISCUSSION:

The Authority needs to verify strength and quality of existing pipe to assure suitability for usage.

COST SUMMARY lNlTl‘Al. COST RECURRING COSTS S?E_SCEYNCTLVEvgg‘g;
ORIGINAL DESIGN $ 525,107 | $ S 525,107
ALTERNATIVE s 0{(S $ 0
SAVINGS $ 525,107 | $ $ 525,107
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SKETCHES /A

ALTERNATIVE NO.MP.5m |

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT
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CALCULATIONS /A

ALTERNATIVENO. MP Sm

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT
PPE MATERAL 4 [NSTALATION CosT swesTno. 3 of 4
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COST WORKSHEET /A

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVE NO. M P-5nm |
SHEET NO. A{. of q

CONSTRUCTION ITEM ORIGINAL ESTIMATE PROPOSED ESTIMATE
ITEM UNITS U:'I‘I?I:S CU%SI;/ TOTAL U:‘I:"I:S CU?\ISII/ TOTAL
24" @ep LF | 1890 | 3¢ 09 040
21" Rep LE | (q1¢ | 42 gr,941L
20" RepP LF 982 | 1o 6% 140
133" QRep LF 184 | 11 -2, 869
29" Ree LF | 109% | 83%° 90, 34Q
EXCAVAT 00 BAckFiLL eY 20733 te (86,597
Spore e e | opzz |# ] 6, 022
Sub-Total 525, 101
Mark-Up at %
TOTAL
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VALUE ENGINEERING ALTERNATIVE /A

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT
DesCRIPTION:  RAISE STATION PLATFORM FOUNDATIONS AT LAKE

AVENUE

ALTERNATIVE NO.

SHEET NO.

MPSM-2
lof 5

ORIGINAL DESIGN: (Sketch attached)

The station platform foundations at Lake Avenue are about 12 ft. deep to avoid adjacent parallel drainpipe.

ALTERNATIVE: (Sketch attached)

Shift drainpipe south to eliminate design constraint and make station footing shaliower.

ADVANTAGES:

¢ Reduces excavation and depth of structural ¢ None apparent

wall

DISADVANTAGES:

Decreases construction cost
Reduces construction time

DISCUSSION:

The designer needs to verify structural design and check seismic factors.

COST SUMMARY INITIAL COST RECURRING COSTS PL':FEES_EC':TC&%ZE

ORIGINAL DESIGN $ 208,663 — $ 208,663

ALTERNATIVE $ 0 — $ 0

SAVINGS $ 208,663 — $ 208,663
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SKETCHES /A

ALTERNATIVE NO. M P oM -2,
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SKETCHES /A

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT autennative no. | PSH-Z
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COST WORKSHEET /A

PASADENA BLUE LINE LIGHT RAIL PROJECT

ALTERNATIVE NO. M P. Sm-2

PROJECT:
SHEETNO. § of §~
Ched AT O OF MET ClAw
CONSTRUCTION ITEM ORIGINAL ESTIMATE PROPOSED ESTIMATE
NO. COST/ NO. COST/
ITEM UNITS UNITS UNIT TOTAL UNITS UNIT TOTAL
SToucTUR A Ercavation | 4 L) 30 0, 300
ATAucTURAC  BAKEINL o 14 | 20 ¢, 490
STy crutd.  Coy BT cv % 45 /b’, 100
<StTeuc €x o cy lbq0.3 20 49,209
_Stnuc BF cv [ld4237] 2o 28,474
Sthgc Cove c1 216.6| 4So 97,470
Sub-Total Jd0 8 6 33
Moark-Up at %
TOTAL
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VALUE ENGINEERING ALTERNATIVE [I

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVENO. MPSM-4
pescripTioN: LOWER TRACK PROFILE FROM STATION 625 + 00 TO SHEET NO. lof 5
690 + 30

ORIGINAL DESIGN: (Sketch attached)

The original design raises the track profile up to 2 ft. above the existing Atchison Topeka and Santa Fe (AT&SF)
Railroad Track from Station 625+00 (Morengo Tunnel) to Station 690+30 (approximate location where track
profile meets adjacent freeway profile). This results in burying all the retaining wall weep holes and requires a
dual track/weep hole drainage system along the walls on both sides of the track.

ALTERNATIVE: (Sketch attached)

Lower track profile to approximately the location of the existing AT&SF track.

ADVANTAGES: DISADVANTAGES:
Simplifies drainage system e None apparent
Reduces imported embankment
requirements

e Saves cost

DISCUSSION:

The reasons for the track profile being raised should be re-evaluated to determine their applicability. Lowering
the track profile will also affect the access stairs and elevators to the Lake Avenue Station. -

COST SUMMARY INITIAL COST RECURRING COSTS ':.':IEES-E?%L::%&#

ORIGINAL DESIGN S 466,013 — $ 466,013

ALTERNATIVE $ 0 — $ 0

SAVINGS $ 466,013 — $ 466,013
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SKETCHES /A

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT

X( As DESIGNED O  ALTERNATIVE SHEETNO. 2
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SKETCHES /A

PROJECT:

ALTERNATIVE NO. m Dsm 4
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CALCULATIONS /A

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVE NO. M Osm 4

SHEET NO. 4 of 6/
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COST WORKSHEET /A

PASADENA BLUE LINE LIGHT RAIL PROJECT

ALTERNATIVE NO. ™M Pgm ‘{

PROJECT:
SHEETNO. <~ of &
Re ducttre
CONSTRUCTION ITEM ORIGINAL ESTIMATE PROPOSED ESTIMATE
NO. COST/ NO. COST/
ITEM UNITS | uniTs | uniT ToTAL | ynits | uniT TOTAL
Unglerdizin Fpe v L530| 12.r0| 79 ¢ 3
( /nec / Pevmmezkhle
2 =) 7/6 vi= /T
Embankment cy /73| 20,00| 387 000
Sub-Total 40’(1 L 0/ 5
7
Mark-Up at %
TOTAL

117







VALUE ENGINEERING ALTERNATIVE [l

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVENO.  LSG-1

DesCrRIPTION: SIMPLIFY TRACK DRAINAGE WITH SIDE DITCHES OR SHEET NO. lof 13
SINGLE DRAIN PIPE, AS APPROPRIATE

ORIGINAL DESIGN: (Sketch attached)

The original design generally uses a single underdrain for track drainage, with the underdrain generally located
between northbound (NB) and southbound (SB) tracks. Local variations include double underdrains, no drains
and side drains. The current design includes walkways at top of ballast and dirt berms within the ballast section.

ALTERNATIVE: (Sketch attached)

Use side ditches in place of underdrains. In conjunction with this, move the walkway from the top of ballast to
the top of subgrade, along with other simplifications of the section that reduce capital and maintenance costs.
Where applicable, crown subgrades that slope to the side ditches below and outside the toe of sub ballast.

ADVANTAGES: DISADVANTAGES:

Reduces construction cost e None apparent
Reduces likelihood of drain clog (removes
difficult/impossible maintenance)
e Drainage away from tracks at all locations
improved maintenance access

DISCUSSION:

This alternative seeks to remove entirely subdrains, particularly those disturbing the century-old compacted base.
It also seeks to remove walkways and berms within the ballast section to locate outside the ballast sections (to
top of subgrade).

The prior railroad operated for over a century within the current right-of-way configuration that relied nearly
exclusively on side ditches for drainage. The century-old subgrade offers stability from train compaction that
cannot be attained by any construction means. The LRT implementation disturbs this highly compacted base by
trenching through its middle, and counter-directing its crown to the track center. Such implementations set the
stage for worse drainage conditions by directing flows into the track. The center drain will eventually have
reduced or stopped flows. Reduced drainage is difficult to inspect with underground facilities. Back-up drains
will flood the trade subgrade, created by the track becoming self-drainage in this design, rather than self-
draining.

Weakened subgrades and standing water are effects. The LRT construction has a 2.5 foot walkway at top of the
ballast in many configurations with a water-directing berm as part of the walkway. The walkway at top of
ballast encourages foot traffic at tie ends. This foot traffic is a detriment to ballast retention. Personnel using the
walkway are in hazardous positions during operations. The walkway should be moved to top of fill at toe of
ballast for safety and cost reduction.

COST SUMMARY INITIAL COST RECURRING COSTS 'L',‘,E:_Ec':a‘é%%
ORIGINAL DESIGN $ 72,7258 — $ 72,7258
ALTERNATIVE $ 0 — $ 0
SAVINGS $ 72,725 —_ $ 72,725
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VALUE ENGINEERING ALTERNATIVE /A

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVENO.  LSG-2
pescripTioN: CONFIRM EXISTING SITE CONDITIONS IN RETAINING SHEET NO. lof 1
WALL AREAS AND MINIMIZE THE EXTENT AND SIZE
OF RETAINING WALLS

ORIGINAL DESIGN:

In some sections, the current retaining wall is based on old (1992) topographic mapping information. Design
notes on some of the drawings indicate that wall heights must be reviewed relative to actual ground elevations.

ALTERNATIVE:

The extent of retaining walls and retaining wall heights may be decreased at a number of locations with updated
site surveys and/or new topographic mapping.

ADVANTAGES: DISADVANTAGES:

e Reduces retaining wall heights e A new topographic survey is required
¢ Reduces extend of retaining walls

DISCUSSION:

It is the Design/Build Contractor’s responsibility to verify existing conditions and the need for retaining walls.

PRESENT WORTH
COST SUMMARY INITIAL COST RECURRING COSTS LIFECYCLE COST
ORIGINAL DESIGN
ALTERNATIVE DESIGN SUGGESTION
SAVINGS
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VALUE ENGINEERING ALTERNATIVE /A

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT
pescripTioN:  USE SINGLE POUR CONSTRUCTION FOR STATION

PLATFORMS

ALTERNATIVE NO.

SHEET NO.

LSG-3
1of 1

ORIGINAL DESIGN:

The current design calls for a second concrete finishing pour on the surface of station platforms.

ALTERNATIVE:

Allow the contractor to construct the station platforms in one single pour as long as quality control of the
finished surface can be maintained.

ADVANTAGES: DISADVANTAGES:
e May reduce construction cost o Finished surface may not meet quality standards
DISCUSSION:

The design/build contractor is responsible to consider and implement this approach.

COST SUMMARY INITIAL COST RECURRING COSTS "L',‘,EES_EC’;L&%%TS’;

ORIGINAL DESIGN 72,725 — $ 72,725

ALTERNATIVE $ 0 — $ 0

SAVINGS 72,725 — $ 72,725
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VALUE ENGINEERING ALTERNATIVE [l

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVENO. LSG-5
pescrirTiON: DELETE REQUIREMENTS FOR HIGH STRENGTH SHEET NO. lof 1
RAIL IN CURVES HAVING RADII GREATER THAN
2,000 FT.

ORIGINAL DESIGN:

The design specifies high strength rail at some locations with curve radii that are greater than 2,000 ft.

ALTERNATIVE:

Comply with design criteria that require high strength rail only for curve radii that are less than 2,000 ft.

ADVANTAGES: DISADVANTAGES: -
e Complies with criteria ¢ None apparent

e Saves cost

DISCUSSION:

Curves with radii 2000 ft. or greater do not incur significant side wear because the geometry is within the self-
steering capacity of wheel sets with normally worn wheel profiles and better. Assume 5,000 curve feet with radii
>2000 ft. and designated for high strength rail.

COST SUMMARY 4 INITIAL COST RECURRING COSTS ':',‘ffc'ﬂ:x%g':

ORIGINAL DESIGN s 67,000 — $ 67,000

ALTERNATIVE s 57,500 — $ 57,500

SAVINGS $ 9,500 — $ 9,500
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VALUE ENGINEERING ALTERNATIVE ll

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT
DesCRIPTION: REPLACE HIGH STRENGTH RAIL IN STATIONS AND

CROSSOVERS WITH STANDARD RAIL

ALTERNATIVE NO.

SHEET NO.

LSG-6
lof 1

ORIGINAL DESIGN:

The design stipulates high strength rail in stations per critieria. It also stipulates high strength over the limits of
crossovers, not a criteria requirement, and in embedded track along Marmion Way.

ALTERNATIVE:

Use standard high tolerance carbon rail in these locations.

ADVANTAGES:

e Saves cost

DISADVANTAGES:

e None apparent

e Performance in tangent equal to high
strength rail (low exposure to side wear)

DISCUSSION:

10,624 feet of track is designated for high strength rail that is used for stations, around turnouts, and in embedded

track.

#115 High Strength Rail @ $800/ton = $15.33/rail ft. = $30.667/tk ft. = $325,806
#115 Standard Strength Rail @ $600/ton = $11.50/rail ft. = $23/tk ft. = $244,352

COST SUMMARY INITIAL COST RECURRING COSTS :7&32&%&?

ORIGINAL DESIGN $ 325,806 —_ $ 325,806

ALTERNATIVE $ 244,352 — $ 244,352

SAVINGS $ 81,454 — $ 81,454
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VALUE ENGINEERING ALTERNATIVE {]

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT
DEsCrIPTION: REPLACE U-69 RAIL WITH STANDARD T-RAIL FOR

GUARDRAIL

ALTERNATIVENO.  LSG-7

SHEET NO.

lof 2

ORIGINAL DESIGN: (Sketch attached)

The design requires U-69 rail for guardrail.

ALTERNATIVE:

Use T-rail.

ADVANTAGES: DISADVANTAGES:

e Reduces cost o None apparent.

o  Greater lateral load capacity (increases
safety margin)
o Eases maintenance and replacement

DISCUSSION:

U-69 rail guardrail with brackets costs $20 per track foot.
T-rail with provisions as guardrail costs $12 per track foot.

The U-69 rail guardrail is not necessary in this application.

COST SUMMARY INITIAL COST

RECURRING COSTS

PRESENT WORTH
LIFE-CYCLE COST

ORIGINAL DESIGN

ALTERNATIVE DESIGN SUGGESTION

SAVINGS
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VALUE ENGINEERING ALTERNATIVE {]

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT AuTERNATIVEND.  LSG-11

DesCriPTION: STIPULATE HIGH STRENGTH RAIL FOR CURVES WITH  sHeeT NO.
RADII LESS THAN 2,000 FT.

lof 1

ORIGINAL DESIGN:

Some curves have not received a design designation for high strength rail (non-compliance with design criteria).

ALTERNATIVE:

Comply with design criteria and require high strength rail in specified curves.

ADVANTAGES: DISADVANTAGES:
¢ Reduces maintenance e None apparent
DISCUSSION:

Curve Nos. (partial list) 1410, 1420, 1430, 1270, 2410, 2420, 2430, 2270, 1412, 1427, 1431, 2412, 2422 and

2431 are affected.

COST SUMMARY INITIAL COST RECURRING COSTS FEYCLE cost
ORIGINAL DESIGN
ALTERNATIVE DESIGN SUGGESTION
SAVINGS
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SUMMARY OF POTENTIAL COST SAVINGS l]

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT LOCATION: LOS ANGELES TO PASADENA, CALIFORNIA
PROJECT ELEMENT:  STATIONS PRESENT WORTH OF COST SAVINGS
N — oML ATHMINC WIWCOS onu o,
GLOBAL (G)
G-1 Replace the skylights with standard roofing at each canopy 1,688,400 1,541,400 147,000 — 147,000
G-3 Raise canopy eave height from 9 ft. 3 in. to 10 ft. to reduce vandalism DESIGN SUGGESTION
G-8 Use constant section umbrella arms at the station canopies 257,000 160,000 97,000 — 97,000
G-11 Evaluate quantity of platform luminaries required and reduce current DESIGN SUGGESTION
number if possible
G-12 Use fewer MTA standard lighting fixtures on platforms 136,080 94,080 42,000 67,897 109,897
G-14A Upgrade the platform prewarning strip to aluminum in lieu of paint 12,040 49,000 (36,960) 55,217 18,257
G-14B Upgrade the platform prewarning strip to colored concrete in lieu of paint 12,040 32,340 (20,300) 55,217 34919
G-17 Limit the art at the stations to applied art versus integral art DESIGN SUGGESTION
G-20 Standardize station platform benches at standard stations | DESIGN SUGGESTION
G-25 Coordinate station signage with general illumination DESIGN SUGGESTION
G-26 Construct station communication vaults and associated utility rough-ins DESIGN SUGGESTION
G-27 Tie “Calgary” gates at station platforms to system controls DESIGN SUGGESTION
G-28 Reduce minimum landscaping requirements DESIGN SUGGESTION
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VALUE ENGINEERING ALTERNATIVE £]

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVENO. G-1
pescripTiON: REPLACE THE SKYLIGHTS WITH STANDARD ROOFING  sHEeT NO. 1 of 3
AT EACH CANOPY

ORIGINAL DESIGN:

The original design at each canopy specifies 100 square feet of laminated glass skylight.

ALTERNATIVE: (Sketch attached)

Replace the skylight with standard roofing.

ADVANTAGES: DISADVANTAGES:

¢ Reduces first cost e Reduces aesthetics

¢ Reduces vandalism e Reduces public appeal
DISCUSSION:

The canopies are being erected to shade patrons from the sun. Installing a skylight defeats the purpose and adds
cost.

COST SUMMARY INITIAL COST RECURRING COSTS :fﬁ_g?&%g’:
ORIGINAL DESIGN $ 1,688,400 —_ S 1,688,400
ALTERNATIVE $ 1,541,400 —_ S 1,541,400
SAVINGS $ 147,000 —_ $ 147,000







SKETCHES A

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVE NO. (', — /
O  AS DESIGNED X, ALTERNATIVE sMeeTno. 2)  of 2
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COST WORKSHEET /A

PASADENA BLUE LINE LIGHT RAIL PROJECT

ALTERNATIVE NO. (a~/

PROJECT:
Elimywate Sk Lig A @ QA~OP/ SHEET NO. 5 of 3
CONSTRUCTION ITEM ORIGINAL ESTIMATE PROPOSED ESTIMATE
ITEM UNITS U':I?T:S CU%S';/ TOTAL U':I%S cuiﬁ;/ TOTAL
Réocdupa Coluomms EA 42 |Zooco | B90,000 | AL |00 | 840 000
LA rAteEd (aas w/ =R 42 | isso | 777 coo
Metal SHiuGLee -
SAwLiess ekl [rao RBAR | 12A 42 |1nco | /400 AL [ /700 | 7/400
METAL Slheliio, SAu Koof | EA 42 1500 | LRO0 000
Sub-Total
Mark-Up at %
TOTAL | (8BAC0O /541400
o 147 000
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VALUE ENGINEERING ALTERNATIVE 5]

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVENO.  G-3
pescripTioN:  RAISE CANOPY EAVE HEIGHT FROM 9 FT.3IN.TO 10 SHEET NO. 1 of 1
FT. TO REDUCE VANDALISM

ORIGINAL DESIGN:

The standard canopy design has an eave height of 9 fi. 3 in. above the platform level.

ALTERNATIVE:

Raise the eave height to 10 ft. above the platform level.

ADVANTAGES: DISADVANTAGES:
e Reduces risk of vandalism by keeping e Slightly reduces weather protection
people off structure ¢ Requires minor canopy design modifications

¢ Virtually no cost difference

DISCUSSION:

Raising the canopy an additional 9 in. greatly reduces the risk of vandalism to the canopy structure by keeping
all but the few great jumpers out of leaping range. Similar studies at schools show that the percentage of students
who can jump 10 in. is small compared to those who can reach 9 in.

PRESENT WORTH
COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN
ALTERNATIVE DESIGN SUGGESTION
SAVINGS
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VALUE ENGINEERING ALTERNATIVE ‘]

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVENO.  G-8
pescriPTION: USE CONSTANT SECTION UMBRELLA AT THE STATION  sHeer NO. 1 of 4
CANOPIES

ORIGINAL DESIGN: (Sketch attached)

The canopy column is constructed of steel members that change in size. The canopy plans call for a variable
section of a % in. plate (4 in. - 6 in. linear change) on the lower part of the base and double 4 in. x 3 in. x ¥z in.
angle curved section at the top part of the column.

ALTERNATIVE: (Sketch attached)

Use a constant section from the base to top. It is suggested that a 4 in. x 2 in. x % in. tube be welded to the
central pipe column. Four of these 4 in. x 2 in. steel tube sections will form the umbrella arms of the column.

ADVANTAGES: DISADVANTAGES:

e Saves cost e Changes the look slightly
¢ Simplifies fabrication
¢ Reduces maintenance

DISCUSSION:

Simplifying the construction of the canopy will reduce required maintenance while maintaining the gracious
aesthetics.

PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST

ORIGINAL DESIGN $ 257,000 — $ 257,000

ALTERNATIVE $ 160,000 — $ 160,000

SAVINGS $ 97,000 —_ $ 97,0600
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SKETCHES /A

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVE NO. & - §

ﬁ\ AS DESIGNED a ALTERNATIVE SHEET NO. 2 _of (f

I.IE oF Dm y-11 3/8 RAD.

~ -4 Y& RO Jl 9 1/8 :
x/r e m% 54
)mm

4X2X 316 TS

2-4x3%1/7

STERL 70 BE COATED WIH A ZNC RCH
PRAER, POLYAMDOMINE EXOPY
NTERMEDATE COATS, AKD A AUPHATC "
POLTURETHANE TOP COAT.

EMC TO CONSULT WITH MAMUFICTURER'S
PRODUCT AND COAT RECOMMENDATDNS 7

N ORDER TO MEET MTA'S WARRANTY ~
REQUIREMENTS.
[}
~
] oe
R
£

144







SKETCHES A

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVENO. £~ §

O  AS DESIGNED Y. ALTERNATIVE sweeTno. 3 of ¢
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~ r4 e R0 |9y
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COST WORKSHEET /A

ALTERNATIVE NO. 6 -8

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT
SHEET NO. 4 of 1.{.
CONSTRUCTION ITEM ORIGINAL ESTIMATE PROPOSED ESTIMATE
ITEM \ UNITS U:?\'.S CUONSI;I_'/ TOTAL U:%S CUONSJI TOTAL
111 Y T Al
3% yaRIAbLL Deylh (btod)| o | ST | Bbs | I 140,000
Pate .
(2) H3x'y 5 Bevt—+o plece| soy| (uo [ ¥ 920w
o CAr Ve _
"W WELOED Pl [ pibee | J2b | 4o §,000
4 25)q" Tubivg pec| 4| 320 | bo, 000
Sub-Total i {’L v09 {£o0 000
Mark-Up at %
TOTAL
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VALUE ENGINEERING ALTERNATIVE (]

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVENO.  G-11
DESCRIPTION: EVALUATE QUANTITY OF PLATFORM LUMINARIES SHEET NO. 1 of 1

REQUIRED AND REDUCE CURRENT NUMBER, IF
POSSIBLE

ORIGINAL DESIGN:

Station platforms at illuminated by a pair of metal-halide down lights mounted 180° apart on 12 ft. tall standards
located 22 ft. 6 in. on center. Documentation of lighting distribution chosen (Type I - Type V) is unavailable for
review.

ALTERNATIVE:

Calculate the use of different luminaire distribution types to determine if fewer luminaries will maintain the
MTA standard level of illuminance, maximum-to-minimum ratio, and average-to-minimum ratio.

ADVANTAGES: DISADVANTAGES:
e May reduce cost e A study is required
DISCUSSION:

The MTA system-wide Criteria Table 7-20 defines standard illumination requirements. A variation in luminaire
distribution types may result in wider spacing possibilities. This, in turn, impacts pole placement in the open
platform areas between canopies. It may be possible to reduce the number of fixtures while still maintaining the
required MTA lighting levels.

COST SUMMARY INITIAL COST RECURRING COSTS vl
ORIGINAL DESIGN
ALTERNATIVE DESIGN SUGGESTION
SAVINGS
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VALUE ENGINEERING ALTERNATIVE {]

PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVENO.  G-12

USE FEWER MTA STANDARD LIGHT FIXTURES ON
PLATFORMS

PROJECT:

DESCRIPTION: SHEET NO. 1 of 4

ORIGINAL DESIGN:

The standard canopy design indicates up/down half-cylinder lighting fixtures, McPhilben No. 103 Series, tow at
each canopy column. The remainder of platform gets standard cylinder shaped fixtures.

ALTERNATIVE: (Sketch attached)

Use Standard MTA Fixture Type DD, as recommended on Electrical Standard Sheet No. ES-061, at all 42
canopies. Use Standard Type A fixture for remainder of the platform, as before.

ADVANTAGES: DISADVANTAGES:

e More than one manufacturer produces e None apparent
cylinder-shaped unit

e One supplier, standard components, per
station

e Reduces per unit cost based on larger
quantity

DISCUSSION:

A review of the various stations indicates different lighting fixtures were chosen to perform the same function at
different stations. Standardizing the canopy structure provides an opportunity to also standardize the look
throughout each entire station and save costs.

COST SUMMARY INITIAL COST RECURRING COSTS ';_'::ES_ECE?C::%'S;

ORIGINAL DESIGN $ 136,080 67,897 | $ 203,977

ALTERNATIVE s 94,080 0|59 94,080

SAVINGS $ 42,000 67,897 | $ 109,897
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SKETCHES /A

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVE NO. & |2
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COST WORKSHEET /A

ALTERNATIVENO. (4|7

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT
sueerno. 3 of 4
CONSTRUCTION ITEM ORIGINAL ESTIMATE PROPOSED ESTIMATE
ITEM UNITS uz?fs CU%S,-I/ TOTAL u:?r's cUoNs;;/ TOTAL
MePHILBEN 102 - HALE LWL,
Dreet / [noiReer EA | 252 | %40 126, 0%0
(blMNoPHLx 4 bot'Ne -
Gheoto Forsd o (W
Huow Top EA lo® | 560 | 94 03g
(4] tamiopy) % 42 lotns
Sub-Total 136,080 94 089
Mark-Up at %
TOTAL
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LIFE CYCLE COST ANALYSIS []

PROJECT: FL\_‘,KDLM Q Bhoe Live L Gt KA L P.Lc_i\' <t ALTERNATIVE NO. ;‘ (2

DESCRIPTION: (D512 Fewew MmiA S{IR0DARRZIL Leh Fixtures SHEET NO. j_of 4
LIFE CYCLE PERIOD 20 Years

INTEREST RATE G o BASE ALTERNATE

A.  INITIAL COST

Useful Life (Years)
INITIAL COST SAVINGS

B. RECURRENT COSTS (Annual Expenditures)
1. Maintenance
2. Operating
3. Energy 7 Fiiuns JZ25weaiis pa X 47 ¢ (BT Kkw
4 12 has Pea Dﬂy/\/u\rk@saoms)
5. 4280 hes x (3.9 = 82,782 Kw/e * - 6F K ba < e a2
i
6.
a1
Total Annual Costs 4 ace =
Present Worth Factor 13,67
Present Worth of RECURRENT COSTS & 7], %7
C.  SINGLE EXPENDITURES Year Amount PW Factor Present Worth Present Worth
Salvage Value
Present Worth of SINGLE EXPENDITURES
D.  Total Recurrent Costs & Single Expenditures (B + O)

RECURRENT COSTS & SINGLE EXPENDITURES SAVINGS

TOTAL PRESENT WORTH COST (A + D)

TOTAL LIFE CYCLE SAVINGS
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VALUE ENGINEERING ALTERNATIVE 5]

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT
pescriPTION: UPGRADE THE PLATFORM PRE-WARNING STRIPE TO SHEETNO. - 1 of 3

ALTRRNATIVENO. G-14A

ALUMINUM IN LIEU OF PAINT

ORIGINAL DESIGN:

The pre-warning stripe on the platform edge is a painted 6 in. stripe for all 13 stations. There are 540 linear feet
of stripe at each station.

ALTERNATIVE:

Provide an 1/8 in. thick, colored, anodized aluminum checker plate pre-warning stripe. The stripe will be
embedded in the second concrete pour for a flush finish.

ADVANTAGES: DISADVANTAGES:

¢ Provides increased safety ¢ Increases initial cost
e Reduces maintenance cost
e Significantly higher level of durability

DISCUSSION:

The proposed alternative of utilizing a checkered plate pre-warning stripe instead of a painted stripe provides a
higher degree of slip resistance and lower maintenance cost.

152
COST SUMMARY INITIAL COST RECURRING COSTS {f&i’:‘c{:%g#
ORIGINAL DESIGN 12,040 55,217 | $ 67,257
ALTERNATIVE 49,000 0189 49,000
SAVINGS (36,960) 55,217 | $ 18,257







COST WORKSHEET /A

ALTERNATIVE NO. 6 - /4_74
SHEET NoO. 2 of 5

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT

PPCEADE PLATFOEIM PEE-WARN /NG STRIPE

CONSTRUCTION ITEM ORIGINAL ESTIMATE PROPOSED ESTIMATE
NO. | cosT/ NO. | cosT/
'TEM UNITS | units | uniT TOTAL | units | uniT ToTat

Efoxy Faint Strpe SF 350037 | 12040

A [uriin imvm _strige S° 35e2| /4° | 49,000

sub Tota 1 D040 49, o0
Mark-Up at %
TOTAL
153







LIFE CYCLE COST ANALYSIS ll

ALTERNATIVE NO. (5~ /4 74—

PROJECT: FY;S;\Dt«..A Rive Ui

DESCRIPTION: R 4tToRm TRE-WAHInGe STEIPE sweeTno. 3 of 3
LIFE CYCLE PERIOD 20 Years

INTEREST RATE A " BASE ALTERNATE

A. INITIAL COST

Useful Life (Years)
INITIAL COST SAVINGS

B. RECURRENT COSTS (Annual Expenditures)
1. Maintenance
2. Operating

3. Energy
4. AT o

6.

Total Annual Costs

Present Worth Factor

Present Worth of RECURRENT COSTS
C. SINGLE EXPENDITURES Year Amount PW Factor Present Worth Present Worth

410\'5 l316 S§‘2|q
R:‘ N* VI
Salvage Value

Present Worth of SINGLE EXPENDITURES

D.  Total Recurrent Costs & Single Expenditures (8 + C)
RECURRENT COSTS & SINGLE EXPENDITURES SAVINGS

E. TOTAL PRESENT WORTH COST (A + D)

TOTAL LIFE CYCLE SAVINGS
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VALUE ENGINEERING ALTERNATIVE _/']

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT
pescrierTioN: UPGRADE THE PLATFORM PRE-WARNING STRIPE TO SHEET NO. 1 of 3

ALTERNATIVENO.  G-14B

COLORED CONCRETE IN LIEU OF PAINT

ORIGINAL DESIGN:

The pre-warning stripe on the platform edge is a painted 6 in. stripe.

ALTERNATIVE:

Use a stripe of colored concrete for the platform pre-warning stripe. Place concrete in a separate pour.

ADVANTAGES: DISADVANTAGES:

o Provides increased safety o Increases initial cost
¢ Reduces maintenance cost
o Significantly higher level of durability

DISCUSSION:

The proposed alternative stripe provides a long-term advantage over a painted warning stripe because of its
lower nominal maintenance cost. The painted finish will require high recurring maintenance over the life span of
the station and will not provide a durable finish due to constant food traffic.
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COST SUMMARY INITIAL COST RECURRING COSTS ';T::_g‘é&%g::
ORIGINAL DESIGN S 12,040 55,219 67,259
ALTERNATIVE $ 32,340 0 32,340
SAVINGS $ (20,300) 55,219 34,919







COST WORKSHEET A

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVENO. 5 -1 ({8,
SHEETNO. 2 of 3
CONSTRUCTION ITEM ORIGINAL ESTIMATE PROPOSED ESTIMATE
ITEM UNITS U':Ilo1:S CUONS,I/ TOTAL U':HOT.S CUO';}'/ TOTAL
ERory Rid \asvice Seipel 5F 30| 3T | 12040
Arunih, Mtepirk S PE|S E. 220 | 4% | 49,000
totil A 12 040 <9000
| EPo¢y Bt e Stene | SE [ 2700 [3E | 12040
Color vn Co’wcft“'C-/fO/ ) 10,S2O 09-5" 340
Extra form LF 10,00} 32 | 31, SPO
Yolal B 12040 2,340
Sub-Total
Mark-Up at %
TOTAL
156







LIFE CYCLE COST ANALYSIS LI

PROJECT: AL Dewa Blue Wi ALTERNATIVENO. G- /1 B
DESCRIPTION: F{‘\ﬁ TORM TRE-WALwING 1 e\pe SHEET NO. 3 of »
LIFE CYCLE PERIOD 20 Years
INTEREST RATE & % BASE ALTERNATE
A. INITIAL COST
Useful Life (Years)
INITIAL COST SAVINGS
B. RECURRENT COSTS (Annual Expenditures)
1. Maintenance
2. Operating
3. Energy
4. AT G
5.
6.
Total Annual Costs
Present Worth Factor
Present Worth of RECURRENT COSTS
C. SINGLE EXPENDITURES Year Amount PW Factor Present Worth Present Worth
~1o\3 137¢ £3 04
% r~otiro & - !
Salvage Value
Present Worth of SINGLE EXPENDITURES
D.  Total Recurrent Costs & Single Expenditures (8 + C)
RECURRENT COSTS & SINGLE EXPENDITURES SAVINGS
E. TOTAL PRESENT WORTH COST (A + D)
TOTAL UIFE CYCLE SAVINGS







VALUE ENGINEERING ALTERNATIVE (']

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVENO.  G-17
pescrieTioN: LIMIT THE ART AT THE STATIONS TO APPLIED ART SHEET NO. 1 of 2
VERSUS INTEGRAL ART

ORIGINAL DESIGN:

The intent of the art at each station is to integrate it with the structure, landscaping and hardscape.

ALTERNATIVE:

Set strict guidelines on the use of art at the “non-landmark” stations. Art would be limited to either site art or art
that could be applied to the stations structure.

ADVANTAGES: DISADVANTAGES:
e Simplifies art integration e Restricts the artist’s options
DISCUSSION:

The current art budget is 1.8 million dollars. Integrating the art in such a way as to not impede the design/build
contractor is essential to ensure a smooth running project.

COST SUMMARY INITIAL COST RECURRING COSTS fpreabipit
ORIGINAL DESIGN
ALTERNATIVE DESIGN SUGGESTION

SAVINGS
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CALCULATIONS /A

PROJECT:

PASADENA BLUE LINE LIGHT RAIL PROJECT

ALTERNATIVE NO. (55— ( '7

LMIT ART AT THE STATIONS To APPLIED M ] of 2

ART VERSUS INTEGCRAL ARLT.

Art:

Status:

Art allowance may be reduced from original amount due to cost containment and
value engineering.

Art is significantly integrated with architecture, landscape and site design.

Line artists’ designs are completed and involve reiief on retaining walls.

Stations artists’ designs are completed at approximately the same percentage as
each respective station.

Redesign may be required where station site design has changed.

Minor redesign will be required at landmark stations for value engineering.

Major redesign will be required at community serving stations due to
standardization of components, with allowance per station.

Recommendations:

Original artists* should be retained for redesign.

Altemative 1 - Contract with each City for the administrative portion of their art
allowance to administer redesign, community input, City approval, MTA approval
and value engineering as needed to provide design package within budget to
design/build contractor.

Altemative 2 - .Contract with MTA same as above.
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VALUE ENGINEERING ALTERNATIVE {]

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVENO. G=20
DEscrIPTION: STANDARDIZE STATION PLATFORM BENCHES AT SHEET NO. 1 of 1
STANDARD STATIONS

ORIGINAL DESIGN:

There are currently different bench designs at each station platform.

ALTERNATIVE:

Provide standardized benches at all standard stations.

ADVANTAGES: DISADVANTAGES:

e Maintains quality level e Reduces individuality
e Reduces unit costs
e Reduces maintenance and replacement costs

DISCUSSION:

To maintain a standard quality level and to reduce costs, utilize a standard bench de31gn at all standard stations.
Standardized benches will reduce maintenance and replacement costs over the long-term

COST SUMMARY INITIAL COST RECURRING COSTS ifg_g‘cagg*;
ORIGINAL DESIGN
ALTERNATIVE DESIGN SUGGESTION
SAVINGS
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VALUE ENGINEERING ALTERNATIVE _/']

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVENO. (G-=25
DEsCRIPTION: COORDINATE STATION SIGNAGE WITH GENERAL SHEET NO. 1 of 1
ILLUMINATION

ORIGINAL DESIGN:

Platform signage is shown mounted on the lighting standards at four locations, two perpendicular to HID
luminaire positions, and two centered directly below and bisecting the fixtures.

ALTERNATIVE:

Evaluate movement of signage away form light standards to provide even illumination and reduce glare on the
sign face. Verify that signage construction involves high contrast and uses matte, rather than glossy, finishes.

ADVANTAGES:

e Enhances station illumination

e Ensures signs can be read

DISCUSSION:

DISADVANTAGES:

¢ None apparent

MTA Design Criteria Section 6.17, Appendix A references Section 10.3 o the Americans with Disabilities Act.
That legislation, Section 10.3.1 (11) states “illumination levels in the areas where signage is located shall be
uniform and shall minimize glare on signs.” HID sources provide intense illumination directly below the lamp
focal point. The experience of a passenger in a wheelchair looking up at a sign (and into the downlight) will
mimic the visual impairment caused by a photographic flashcubes exploding, on a larger scale.

COST SUMMARY INITIAL COST RECURRING COSTS e oot
ORIGINAL DESIGN
ALTERNATIVE DESIGN SUGGESTION
SAVINGS
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VALUE ENGINEERING ALTERNATIVE _/_]

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVENO.  (G-26

DEsCRIPTION: CONSTRUCT STATION COMMUNICATIONS VAULTS SHEET NO. 1 of 1
AND ASSOCIATED UTILITY ROUGH-INS

ORIGINAL DESIGN: (Sketch attached)

Cost cutting measures removed all communications system components from the project. Subsequent
preliminary engineering drawings indicate no provisions at the stations to house the necessary communication
equipment.

ALTERNATIVE: (Sketch attached)

Build the below platform communications vault now and stub conduits out to facilitate future wiring
installations. Openings for a ventilation system should be formed and sealed over with knockout panels.

ADVANTAGES: DISADVANTAGES:
e Provides consistency of construction station e Increases cost minimally
to station

e Avoids future cost of modifying structures
to accommodate needed communication

DISCUSSION:

The systems required for line operation must ultimately be provided for the line to function. The front-end
equipment needs should be met now, so the completed stations show no evidence of separate responsibilities for
different components.

COST SUMMARY INITIAL COST RECURRING COSTS el
ORIGINAL DESIGN
ALTERNATIVE DESIGN SUGGESTION
SAVINGS
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VALUE ENGINEERING ALTERNATIVE _/']

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVENO.  G-27
pescripTiON: TIE CALGARY GATES AT STATION PLATFORMS TO SHEET NO. 1 of 1
SYSTEM CONTROLS

ORIGINAL DESIGN:

The original design documents are not clear on the nature of the control mechanism for the Calgary (pedestrian)
gates at each station.

ALTERNATIVE:

Tie the Calgary (pedestrian) gates to the system controls.

ADVANTAGES: DISADVANTAGES:

¢ Enhances public safety ¢ None apparent
¢ Provides automatic operation

DISCUSSION:

The pedestrian gates should be operated and controlled by the system controls to prevent the public from
entering track areas when trains are in the proximity of the stations. The gates are not currently tied to the system
controls.

COST SUMMARY INITIAL COST RECURRING COSTS R CLE cos
ORIGINAL DESIGN
ALTERNATIVE DESIGN SUGGESTION
SAVINGS
163







VALUE ENGINEERING ALTERNATIVE £I

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVENO.  G-28
pescripTioN: REDUCE MINIMUM LANDSCAPING REQUIREMENTS SHEET NO. 1 of 1

ORIGINAL DESIGN:

Each station has a different landscaping design that is related to the community context and community image for the
area in which it is located. The extent of the landscaping and the types of plantings (and corresponding irrigation) are
different for each station and require community consensus.

ALTERNATIVE:

Based on the landscape design for each station that has or will need community consensus, the sizes of the plant
material containers when installed should be reduced as follows:

36 in. box tree - Reduce to 24 in. box

24 in. box tree - Reduce to 15 gallon

15 gallon shrub or vine - Reduce to 5 gallon

5 gallon shrub or vine - Reduce to 1 gallon

ADVANTAGES: DISADVANTAGES:

e The design intent remains the same. The plant ¢ Reducing the size of the plant material containers
materials can be expected to grow to the originally results in the plants taking longer to become
specified size in approximately two years. established. Smaller plants are more susceptible to
Eventually the plants will obtain the desired sizes vandalism and damage. More plant replacement
and the mature design intent will be achieved may be required over the first one to three years

o  The designs do not have to be revisited with the
communities

e  Smaller containers of plant material, when properly
maintained, are generally healthier in the long-term

¢ The use of mechanized equipment for moving
plants will not be necessary

e Saves cost, approximately 10% for all the stations’
landscape materials and installation costs

DISCUSSION:

By maintaining the design intent and reducing the sizes of the plant materials, the landscaping for each station will
eventually develop as desired by the designers and each community. It will just take longer.

A capital cost savings of approximately 10% an be expected overall, for all the station landscape materials including
labor for installation.

COST SUMMARY INITIALCOST | RECURRING COSTS sl
ORIGINAL DESIGN
ALTERNATIVE DESIGN SUGGESTION
SAVINGS
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SUMMARY OF POTENTIAL COST SAVINGS ‘él

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT LOCATION: LOS ANGELES TO PASADENA, CALIFORNIA

PROJECT ELEMENT:  STATIONS PRESENT WORTH OF COST SAVINGS

ALT. ORIGINAL ALTERNATIVE INITIAL COST oM TOTAL

NO. DESCRIPTION cost cost SAVINGS SAVINGS SAVINGS
AVENUE 26 (A)

A-1 Delete retaining walls and ramps and use elevators at 944,000 412,500 531,500 (105,319) 426,181
Avenue 26

A-4 Add the Avenue 26 parking lot back into the project to DESIGN SUGGESTION
enhance community linkage

A-7 Provide for hydrogen sulfide monitoring at Avenue 26 DESIGN SUGGESTION
Station electrical vault

A-10 Use spread footings at Avenue 26 Station in lieu of 141,760 0 141,760 — 141,760
drilled piers to support platforms

A-12 At Avenue 26 Station provide only one ramp instead of 343,300 33,500 309,800 — 309,800
two ramps

A-13 Repair the failing retaining wall on the west side of DESIGN SUGGESTION

Avenue 26 Station

FRENCH (F)

F-4 Add 16 - 20 parking spaces at French Station on the DESIGN SUGGESTION
west side of the tracks
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VALUE ENGINEERING ALTERNATIVE (]

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVENO. A-1

pescrierTioN: DELETE RAMPS AND RETAINING WALLS AND ADD SHEET NO. 1 of 6
ELEVATORS AT AVENUE 26 STATION

ORIGINAL DESIGN: (Sketch attached)

The Avenue 26 Station contains long ramps on each side of the track to access the platforms from the street.

ALTERNATIVE: (Sketch attached)

Eliminate the ramps and retaining walls by adding two elevators on each side of the tracks to transport people.
Retain the steps. Reduce the extent of the retaining wall to around the elevator and stairs.

ADVANTAGES: DISADVANTAGES:

Reduces retaining wall and ramp costs e Increase elevator cost

Eliminates pile foundation e Long-term maintenance issues with elevators
e Improves usability of station for the elderly

and handicapped
DISCUSSION:

The Avenue 26 Station has extremely long ramps. Eliminating the ramps and providing stairs and elevators
improve the usability of the station while reducing cost.
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COST SUMMARY INITIAL COST RECURRING COSTS T::Zgzré%g’;
ORIGINAL DESIGN $ 944,000 | § 0SS 944,000
ALTERNATIVE $ 412,500 | $ 105319 | § 517,819
SAVINGS $ 531,500 | $ (105319) | § 426,181
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SKETCHES /A

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVE NO. /-]
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SKETCHES /A

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVE NoO. A - |
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COST WORKSHEET /A

ALTERNATIVENO. A -|

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT
sHEETNO. 5 of &
CONSTRUCTION ITEM ORIGINAL ESTIMATE PROPOSED ESTIMATE
iTEM UNITS U:?I:S CUO"‘SII/ TOTAL UP:J‘I?I"S CUONSII/ TOTAL
Rorpe shl- L’ c] g0 350 | 2B oo %
Retuinmy vt @it | € | /6o [T 00 | 80,0°° o
Rota nie, e (¢ Shon | ¢4 |00 Wipo | 772, 000 | 17° [$450 J2.,5v0
 Platporm ~ ]
Pile Foun daFiem SuppaiTim] €. | 260 [$ g | 119, 000 0
+Lo Rets piig WHi- 174
Romp Rahit, “42ur. | $1 | 800 |930 | 24000 4
AiLe copr shol~ ¢y | %o [$350 | 05,00 0
Lol And Lovipartion ¢ gooo s 0,00V o
£ vahnry 4 |boowo| 780,000
Aeud -l pomnts for 4 |20000| 29,009
Edon.
Sub-Total qawt - D00 412,SDO
Mark-Up at %
TOTAL q LH'/ 122 4(7,', o
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LIFE CYCLE COST ANALYSIS ll

PROJECT: Pisame~sa RLEe Lie Liskd RAL Pr ofee b ALTERNATIVENO. Rl
DESCRIPTION: & /mi mals Petaiviot Wall § USE Bluatien o Al SHEETNO. G of &
LIFE CYCLE PERIOD. Years
INTEREST RATE o, BASE ALTERNATE
A, INITIAL COST
Useful Life (Years)
INITIAL COST SAVINGS
B. RECURRENT COSTS (Annual Expenditures)
1. Maintenance MAIntruACE ﬁ@(?&;)/\\'w-{— e 24"’%«:4/1. Zw—
2. Operating CleAmive The wek @ (00~ .(;;oa'
3. Energy 442 knfbn @& 'c’/kwlu X7 54"
4. '
5.
6.
Total Annual Costs 716§ =
Present Worth Factor /3.7
Present Worth of RECURRENT COSTS /05 519 =
C.  SINGLE EXPENDITURES Year Amount PW Factor Present Worth Present Worth

Salvage Value

Present Worth of SINGLE EXPENDITURES

D.  Total Recurrent Costs & Single Expenditures (B + C)

RECURRENT COSTS & SINGLE EXPENDITURES SAVINGS

TOTAL PRESENT WORTH COST (A + D)

TOTAL LIFE CYCLE SAVINGS
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VALUE ENGINEERING ALTERNATIVE £]

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT

DesCriPTION: ADD AVENUE 26 STATION PARKING LOT BACK INTO SHEET NO.
THE PROJECT TO ENHANCE COMMUNITY LINKAGE

ALTERNATIVE NO.

A-4
1 of 4

ORIGINAL DESIGN:

The original design deletes the earlier parking lot on the west side of the Avenue 26 Station in response to

concemns over the presence of potentially hazardous materials in the fill material.

ALTERNATIVE: (Sketch attached)

Incorporate the parking lot in the design.

ADVANTAGES:

Enhances community linkage
Reduces traffic congestion caused by drop-
off vehicles, if no park-and-ride lot is
available

o Paving for parking lot may effectively
remediate lead and petroleum hydrocarbon
contamination at the site, which should be
done anyway

DISCUSSION:

Earlier concerns over contamination led to the elimination of parking lot at the Avenue 26 Station. This area is
mix of residential and commercial use resulting in a need for parking facilities. The addition of the parking lot
reduces grade separation problems at the station. The contamination on the site needs to be addressed rather than
ignored. The creation of the station will increase the use of the area. It is likely that the remediation for the site
will be to cap the site with asphalt. It may be possible to obtain funds from MTA for the remediation, thus

DISADVANTAGES:

e Increases initial capital cost, although this cost could
be required to remediate the site independent of the

Pasadena Blue Line Construction

reducing the cost of the parking (cost increase is $155,000).

COST SUMMARY

INITIAL COST RECURRING COSTS

PRESENT WORTH
LIFE-CYCLE COST

ORIGINAL DESIGN

ALTERNATIVE

DESIGN SUGGESTION

SAVINGS

172







SKETCHES /A

ALTERNATIVENO. 4 &4

PROJECT:

PASADENA BLUE LINE LIGHT RAIL PROJECT

0O  AS DESIGNED B ALTERNATIVE
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CALCULATIONS /A

PROJECT:

PASADENA BLUE LINE LIGHT RAIL PROJECT

ALTERNATIVE NO. 4 o
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COST WORKSHEET /A

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT
ADD PARKIUG Lot BAck

into PrRoject fo

BN H Anc Qommonnty Linnkdtsis

ALTERNATIVENO. 4 &

SHEETNO. & of ¢

ORIGINAL ESTIMATE

PROPOSED ESTIMATE

CONSTRUCTION ITEM
NO. COST/ NO. COSsT/
ITEM UNITS | ynits | uniT TOTAL | ynits | uniT TOTAL
Fiie Grape 3y Sec| 2¥ | 7/83
IM ey Fild ey ol e | sazz
ComMet  StipssFoot <y 730 | 34 2,314
Rep 4 RPo RAse SF 2%00 | | B | so.8c1
RepeahlE Asis 07 730 | 15351 /).205%
C[RAVvING 2 Base | waee aF 29400 | |41 48 720C
A Bekwg byt EA N 12” 092
Livwpadine LS / 5,000
Drainage [ |EAH| 209,000
J
Sub-Total
Moark-Up at %
TOTAL /54,356
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VALUE ENGINEERING ALTERNATIVE _/']

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVENO. A-7

pescriPTiON: PROVIDE FOR HYDROGEN SULFIDE MONITORING AT SHEET NO. 1 of 1
AVENUE 26 STATION ELECTRICAL VAULT

ORIGINAL DESIGN:

The Avenue 26 Station design includes an enclosed electrical room.

ALTERNATIVE:

Incorporate hydrogen sulfide monitoring in the enclosed electrical room design.

ADVANTAGES: DISADVANTAGES:
o Increases safety e  Adds cost
DISCUSSION:

The final report, Phase I and Phase II Environmental Site Assessment, Metro Rail Pasadena Blue Line, Parcels
PA-074, PA-076 and PA-041, Los Angeles, California, LRM 492-94 by BY SC Environmental, Inc., dated
January 17, 1995, reports hydrogen sulfide odor in one sample from flat area (parking lot) west of the railway. If
a sufficient amount is present, it could accumulate in the enclosed vault and create potential hazard to workers.
Monitoring will alert workers of this danger.

COST SUMMARY INITIAL COST RECURRING COSTS ':':FE:EC':(TC::%&’T'
ORIGINAL DESIGN
ALTERNATIVE DESIGN SUGGESTION
SAVINGS
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VALUE ENGINEERING ALTERNATIVE (]

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVENO.  A-10
pescripTiON: USE SPREAD FOOTINGS AT AVENUE 26 STATION IN SHEET NO. 1 of 8
LIEU OF DRILLED PIERS

ORIGINAL DESIGN:

The Avenue 26 Station design shows that foundation support for the station platform, ramps and stairs is cast-in-
drilled-holed (CIDH) piers. The reason stated for the CIDH foundation is potentially bad fill.

ALTERNATIVE:

Use spread footings in lieu of CIDH piers.

ADVANTAGES: DISADVANTAGES:

e Reduces cost e Possibly more settlement
e Speeds up construction
e Reduces material export/disposal

DISCUSSION:

One exploratory boring (B-R) was drilled near the railway embankment and it had a few pieces of brick, asphalt
and tile. Environmental borings drilled in the parking lot area to the north encountered some waste material.
Based on aerial photo review (attached), the railway embankment predates the waste fill. Borings indicate the -
railway embankment in granular. Since the station structures will be relatively light and the fill is +70 years old,
settlements are anticipated to be minor and should occur soon after construction.
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COST SUMMARY INITIAL COST RECURRING COSTS ':.'I‘IE:-EC':](.ZL“E/?Z'(‘)?
ORIGINAL DESIGN $ 141,760 — $ 141,760
ALTERNATIVE s 0 — $ 0
SAVINGS $ 141,760 —_ $ 141,760







A-10

Coordinates
> - I.IJE I-IJ';’ E"‘ ., 8' BOR'NG 12 N-4,141,910
P
2 |E P ERER 23 § S| DATE DRILED:  august2s, 1992 E-4.221.265
< | E |38 sElas B2|3 [g| Eourvent used: 2" Diamater ke
Q -
z | 8 EIZ2|E=]| 2 [3] mevamon 3ss 4)1*#&0#5
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72| m | 2 some Cobbies (1o 10° in size), few piecas of
brick, asphalt, concrete and tie, brown
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AR OE.
Note : The log of subsurface conditions shown hereon applies only at the specific boring location and at the date indicated.

F.T.

1/5/03

DATE

L92045.AE4

W R R.o.w. /s
WoF o Fw  A-/D

JoB

R is not warranted to be representative of subsurface conditions at other locations and times.

Coordinates
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SILTY SAND - fine to medium, some coarse,
631 N9y 12 10%Gravel, ightbrown <L+ 3,1 &
350~ 11.7 121 9
- 5
62| 121 14 Fine to coarse Sand, about 25% Gravel
84 | 111§ 15
345+
L 10 5 86| 1161 35
5 2 [ Pieces of glass
340
e 1: :
87 ] 10} 75
:%'. Some pieces of decayed wood
[ SM ALLUVIUM (Qa
3357 10| S2 SILTY SAND - fine to medium, light brown
- 20 SAND - fine to medium, about 25% Gravel, light
greyish brown
10 77| 10} 75
for A
10° Ry SAND - well graded, about 35% Gravel, light brown
330~ '?_{::
- 25 =Ry xé"
%Y o
for 1° (9
ag| 121| 75 p:,‘_:
2325+ for ";
10° i, o
78 [] L3
0
g
320 9o
13} 120 ] 75 | gig™
- 35 for ‘3:?!2;
“ | Ee
2B
3154 ad .
L w0 85 [ il g; SAND and SILTY SAND - fine to medium, some

(CONTINUED ON FOLLOWING PLATE)
LOG OF BORING

coarse, about 5% Gravel, light brown

LAW/CRANDALL,INC. 3

PLATE A-1.49a
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Note : The log of subsurface conditions shown hereon applies only at the specific boring location and at the date indicated.

DR.

TC

1171092 F.T.

A~ /O

DATE

L92045.AE4

JOB

& is not wamranted to be representative of subsurface conditions at other locations and times.

ELEVATION

DEPTH (ft)

OVA
(ppm)

"N VALUE
] STD.PEN.TEST

MOISTURE
{% of dry wt.)
DRY DENSITY
(lbs.fcu. i)

BLOWS/FT.*

SAMPLE LOC.

DATE DRILLED: December 15 & 16, 1992
EQUIPMENT USED: 5" - Diameter Rotary Wash
TIME DRILLED:

BORING 49 (Continued)

Start: 7:00 am; Finish: 11:00 am (12/15)
Start: 7:00 am; Finish: 11:00 am {12/16)

3101

295

290~

285

2754

rsc

T
&

-7
d

70| 120

for

45

10°

for
1°

126 | 121

for
10°

TS e SR e N e

s
for 5°

ol g e el @l gy

1271 114

—— |

RN T R g e

10

100-

R g i g

:-q‘.::: :9::.” A

1071 119

AR e

2o ::9'-7.“.-‘ Rtk

3%
50

for 2

¥
0.
A5
. é:

15 et €en oA wne
‘. Prok: Avoy

CONTINUED ON FOLLOWING PLATE)
LOG OF BORING

Shi. 4ob s

OLDER ALLUVIUM (Qalo)
SAND - well graded, about 25% Gravel, light brown

Layers of fine Sand
Greyish bive
Light grey

Thin tayer of Sit

Lenses of Sit

SANDY SILT - light brown

SAND - fine to medium, light brownish grey

LAW/CRANDALL,INC. R

PLATE A-1.4%
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Note : The log of subsurface conditions shown hereon applies only at the specific boring location and al the date indicated.

OE._MS

F.T. k

DATE

192045.AE4

A-/0

1/5/93

Jos

k Is not warranted to be representative of subsurlace conditions at other locations and times.

[ }
-4 — [7) — —_ °.
AEMERIT
- 3 o
< | E |2g|36|25(8Elz 2
Fro & e gﬁ E<| 3 |5
/7]
5 168 | 107| 5| &
270
85T 55 100
265+
- 90
5 101] 13| 60
260
5 75E
2554
r-wc
5 86 |19 | 75
for
sl
2504

DATE DRILLED:

EQUIPMENT USED: 5" - Diameter Rotary Wash

TIME DRILLED:

BORING 49 (Continued)
December 15 & 16, 1992

Start: 700 am; Finish: 11:00 am (12/15)
Start: 7:.00 am; Finish: 11:00 am (12/16)

grey

105

NOTE: Drilling mud used in drilling process. To obtain future water level measurements and
sampling, installed 2°- diameter PVC pipe to a depth of 100". Pipe perforated
between depths of 20’ and 100'. Backfilled with Sand to within 12° of ground surface.
Bentonite plug placed between depths of 8' and 12’ and was grouted with cement
above 8. Water level msasured in the wel at a depth of 60° on 12/30/92.

* Number of blows required to drive Law/Crandall Sampler 12°.

Driving Weight = 400 bs.; Stroke = 24°

LOG OF BORING

SAND - well graded, some Gravel, light brownish

Layer of Sity Sand
Layer of Sandy Sit

Layer of Sandy Sit

Sht. SGCB

LAW/CRANDALL,INC AR

PLATE A-1.49
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FINAL REPORT

PHASE I AND PHASE II
ENVIRONMENTAL SITE ASSESSMENT
' METRO RAIL PASADENA BLUE LINE

PARCELS PA-074, PA-076, PA-077
| AND PA-041

LOS ANGELES, CALIFORNIA

LRA 492-94

Prepared for:

Los Angeles County
Metropolitan Transportation Authority

_ Prepared by:

.SC Envifonﬁiental, Inc.
3637 Honeyglen Way
Qntgrio, CA 91761

January 17,1995
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ALmszT JE L)O

AL REPORT SC ENVIRONMENTAL. INC,
LRA492.94 : P

3‘\"(' 7 va-g 8

' _3.8.2 Parcel PA-0

iThe photos from the 1990's show the site in its current configuration with several areas of
stockpxled materials at the site. An area of what appears to be a slight discoloration was observed
"in the center of the site in the 1993 photos Commercxal propemes were wsnble to the southeast
vand northeast of the site.- : :

' "3-,\.1

-The photos from the 1980’5 show the site used for storage. Vehicles were visible at the site.

+The photos from the 1950's show a greater amount of vegetation at the site. There was not a
110/5 Freeway intersection at that time, neither was there a freeway exit ramp adjacent to the
_northwest. An unidentified commercial building with a smaller building at its rear, was visible
adjacent to the subject parcel to the northwest in the location of what is now the freeway exit
ramp, directly southeast of the terminus of Lacy Street. This building is identified as an electrical
manufacturing facility with a rear brick smelting furnace on the 1920 Sanborn Fire Insurance Map.
The subject site appeared to be unpaved with materials storage along Avenue 26. The center of
the subject site contained what appeared to be a trash pile. The area that is now the southwest
comer of the site appeared to be darker colored. The adjacent property to the southwest
-appeared to be occupied by vehicles and was apparently used for waste disposal. There appeared
to be an excavation or pond adjacent to the southwest of the site.

The photos from 1952-1953 show the presence of rectangular objects stored at the southwest rear
-of the site. The rear southwest area of the site also contained what appeared to be above ground
‘tanks. Small sheds were present at the northeast side of the property along Avenue 26.

- The photos from the 1940's showed the site to be covered by vegetation. What appeared to be a
'dirt road was observed traversing the site from the side presently occupied by the freeway exit
'_ramp, near the intersection with Avenue 26. What appeared to be a large pile of trash or refuse

"was visible in the center of the site. The site adjacent to the northwest across and including what

xs now the freeway exit ramp, appeared to be used as a trash dump. Rectangular-shaped boxes or
iners were stored at the northeast edge of the propert along Avenue 26

of the presence of trash piles or disposal activities at the site. There was no indication of stored
TMaterial at the site. The industrial facility across the railroad track to the southeast had several

aboveground storage tanks What appeared to be ponds were present ad)acent to and southwest
: of the site, ,

3.¢ "',,' ~Sanborn Maps .

rearch for Sanborn Fire Insurance Map coverage of the sites was made Copies of the Sanborn
Maps reviewed are included in Appendix F A discussion of the findings from a review of the
sﬁnbom maps is presented below:

3

" Parcels PA-075, PA-076, and PA-077 (Arroyo Seco Park)
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COST WORKSHEET /A

PASADENA BLUE LINE LIGHT RAIL PROJECT

ALTERNATIVE NO}A O

PROJECT:
Vst Seeab Foornss AT Ave 26 S T Lievor Piles sheETno. S of 8
CONSTRUCTION ITEM ORIGINAL ESTIMATE PROPOSED ESTIMATE
TEM w— | N0 COST/ ToTaL | o | SO5T/ ToTAL
24 vy pila 1oy PieR HOFT 2o g0 |* 92,800 | o
26 ncu pia CipH PiER YOPT Z4 Pae 3 48160 |—&— o
The plecaps in+ie .
=Hmate willserve| as|Fhel s prece ﬂéurg’a% s
(el Fing  n Al walsh an gssociated |Cost
(pile caps  versys spread Fgerdatdns),
Sub-Totel
Mark-Up at %
TOTAL }| Y1460 —EF
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VALUE ENGINEERING ALTERNATIVE /A

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT

TWO RAMPS

DESCRIPTION: AVENUE 26-PROVIDE ONLY ONE RAMP INSTEAD OF

ALTERNATIVE NO.

SHEET NO.

A-12

I of 6

ORIGINAL DESIGN: (Sketch attached A-1)

ALTERNATIVE: (Sketch attached A-2)

pedestrian cross-over off of the Avenue 26 bridge.

confusion of the users.

The original design provides ramps and stairs on both sides of the Station down to Avenue 26. A pedestrian
crossover is also provided at the north end of the Station on the Avenue 26 bridge.

Provide ramp and stairs on west side of Station only. Relocate Station platforms 20’ to the south to provide

ADVANTAGES: DISADVANTAGES:
e Reduces construction costs. e Requires all passengers using NB platform to cross
tracks.
e Eliminates TVM and MZP case on NB
platform.
DISCUSSION:

The original pedestrian crossover, which is located on the Avenue 26 bridge was apparently intended for
emergency use. This crossover will have to be located off of the bridge for daily use by moving entry for the
Station 20 feet south. Creating a single entry for the Station will simplify the use of the Station by reducing

PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST

ORIGINAL DESIGN S 229,760 229,760

ALTERNATIVE S 0 0

SAVINGS $ 229,760 229,760
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SKETCHES /A

ALTERNATIVE NO. A -/2

PASADENA BLUE LINE LIGHT RAIL PROJECT

PROJECT:

of &
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Q ALTERNATIVE

y{ AS DESIGNED
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ALTERNATIVE No. A =/ 1)
187

SHEETNO. <
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CALCULATIONS /A

ALTERNATIVENO. 4 - ) D)

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT
SHEETNO. 4 of ¢
KENIOVE ;
Eamp
w3
8 |
k V2.5

/8O xe x 2 = 2160 SF

Stairs (Assume 77 rise L 1 tresd & PO vertran/ c/z—né:)
é@ - 34 r18ers
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24y P67 = 3lL" Frexd

/
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22! hrg
R 2w 0 /80 42’ # /80" = 372
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/2;7(2/n/rg k/)// (495‘(-—'«:/ PVrfag.: /7/: /‘7')
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CALCULATIONS A

- )N
PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVE NO. 4 -/ o)

SHEETNO. S of ¢

A0 L0
Koo CO'xC"r(5'xe" < 45D SF

Cs/ngj Gz e
07 e och
(/455«.0”“/ ‘/\Ae gmergemcy cfossosir et mo?

/73\/( 71/'(»-/
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COST WORKSHEET /A

PASADENA BLUE LINE LIGHT RAIL PROJECT

ALTERNATIVE NO. /3 - /2

PROJECT:
SHEET NO. & of &
CONSTRUCTION ITEM ORIGINAL ESTIMATE PROPOSED ESTIMATE
ITEM UNITS Uﬁ?fs CUONSI;/ TOTAL U:%S o TOTAL
JERIOVALS
=y, S F Ale0| 2.00) 4 3 20
S Foir s S~ -1 [ 7 ‘?52‘\
Rz froag ZF 478 ﬁ//p (&5‘223.'
Ke f?/czu/ng W;// <~ 2. 520l 25 ({5 7&0;
Tynm s ///"27,9 (ms= . EA [} 685932 i&‘ PP,
(733200
ADp
Komp sE 450 | S o7 Zev
Reaifing LF 100 W2 12, 40
524@@’? A EA 2 Vioaae | pu usa
53 500
Sub-Total ( / 99}7{, o\i
Mark-Up at %
TOTAL
190






VALUE ENGINEERING ALTERNATIVE £]

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVENO.  A-13
DesCrIPTION: REPAIR FAILING RETAINING WALL ON WEST SIDE OF  sueer NO. 1 of 1
AVENUE 26 STATION

ORIGINAL DESIGN:

The top of the existing retaining wall on the south side of the railway southwesterly of Avenue 26 has deflected
so that it is leaning against the adjacent building. The wall of the adjacent building is cracked.

ALTERNATIVE:

Replace the defected section of the retaining wall.

ADVANTAGES: DISADVANTAGES:

¢ Avoids increasing damage to building when e Adds cost
rail system operates

DISCUSSION:

Vibrations from the Blue Line operations will be transmitted directly to the wall of the adjacent building if the
retaining wall remains in contact with the building. Implementing this design suggestion will avoid direct
transmission of these vibrations to the wall of the existing building and prevent further damage.

COST SUMMARY INITIAL COST RECURRING COSTS 'IT::E’:E:Z%&?
ORIGINAL DESIGN
ALTERNATIVE DESIGN SUGGESTION
SAVINGS
191 —







VALUE ENGINEERING ALTERNATIVE _/]

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT

DESCRIPTION: AT FRENCH STATION ADD 16 - 20 PARKING SPACES IN SHEET NO.

AREA WEST OF LINE

ALTERNATIVENO. F-4

1 of 3

ORIGINAL DESIGN:

The original design does not address the land that is owned by MTA on the west side of the tracks at French

Station.

ALTERNATIVE: (Sketch attached)

Add a parking area on the west side of the tracks on the MTA land.

ADVANTAGES: DISADVANTAGES:

e Increases parking spaces ¢ Increases cost

e Increases safety by providing access from
west side of tracks without crossing tracks

DISCUSSION:

The original design incorporates all parking in one lot on the east side of the tracks, although MTA owns
property on the west side of the tracks also. The construction cost increase to the project is approximately

$20,000.

COST SUMMARY INITIAL COST

RECURRING COSTS

PRESENT WORTH
LIFE-CYCLE COST

ORIGINAL DESIGN

ALTERNATIVE

DESIGN SUGGESTION

SAVINGS
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SKETCHES /A

PROJECT:

PASADENA BLUE LINE LIGHT RAIL PROJECT

D  AS DESIGNED X, ALTERNATIVE
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CALCULATIONS /A

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT

ALTERNATIVE NO. /t’,(/
’

SHEET NO. 3 of 5 ‘
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SUMMARY OF POTENTIAL COST SAVINGS []

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT  LOCATION: LOS ANGELES TO PASADENA, CALIFORNIA

PROJECT ELEMENT: STATIONS PRESENT WORTH OF COST SAVINGS

ALT. ORIGINAL ALTERNATIVE INITIAL COST o&M TOTAL
NO. DESCRIPTION COsT cosT SAVINGS SAVINGS SAVINGS

SW MUSEUM (SW)

SW-2 Step footings along the retaining wall to reduce cost and DESIGN SUGGESTION
improve constructibility at SW Museum Station

AVENUE 57 (A57)
A57-2 Modify finish on sound wall at Avenue 57 Station DESIGN SUGGESTION
AS57-3 Incorporate the Marmion Way corridor Improvements DESIGN SUGGESTION

into the project

MISSION (M)
M-1 Move Mission Station northbound platform 8.8 ft. south DESIGN SUGGESTION
M-3 At Mission Station, protect the Liquid Amber (Sweet DESIGN SUGGESTION

Gum) Trees in place versus moving the trees

M-5 At Mission Station, modify adjacent exterior walls of 96,600 20,690 75,910 (4,491) 71,419
storage buildings to provide a two-hour fire rating in
lieu of constructing a freestanding wall
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VALUE ENGINEERING ALTERNATIVE {]

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVENO. SW-2
pescRIPTION: STEP FOOTINGS ALONG RETAINING WALL TO SHEET NO. 1 of 3
REDUCE COST AND IMPROVE CONSTRUCTIBILITY AT
SW MUSEUM STATION

ORIGINAL DESIGN: (Sketch attached)

At the SW Museum Station, the side retaining wall along the sidewalk is on a sloping grade. The bottom of the
wall footing remains constant, ignoring the grade change.

ALTERNATIVE: (Sketch attached)

Step footings following finish grades and maintain tops 2 ft. below the finish grades.

ADVANTAGES: DISADVANTAGES:

o Cost-effective e None apparent
¢ Improves constructibility

DISCUSSION:

Per the plans, at some point the footing is lower than the existing retaining wall that runs parallel to the track.
This condition would undermine the existing wall and entail some extra shoring cost. The plans are incomplete
and the grades are not clearly shown, so no cost estimate for the savings can be established at this time.

COST SUMMARY INITIAL COST RECURRING COSTS v CLs 208t
ORIGINAL DESIGN
i ALTERNATIVE DESIGN SUGGESTION
SAVINGS
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SKETCHES /A

PASADENA BLUE LINE LIGHT RAIL PROJECT

ALTERNATIVE NO. Sw -Z

PROJECT:
Q AS DESIGNED O  ALTERNATIVE sweeTno. 2 of 3
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SKETCHES /A

PROJECT:

PASADENA BLUE LINE LIGHT RAIL PROJECT

ALTERNATIVE NO. 5” ,Z

-
O AS DESIGNED # ALTERNATIVE SHEET NO. /5 of 5
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VALUE ENGINEERING ALTERNATIVE _/']

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVENO.  AS57-2
pescripTioN: MODIFY FINISH ON SOUND WALL AT AVENUE 57 STATION  SHEET NO. 1 of 1

ORIGINAL DESIGN:

Marmion Way corridor.

ALTERNATIVE:

Add a stucco finish to the wall.

ADVANTAGES:

o Reflects intent of design criteria for
Marmion Way corridor

DISCUSSION:

The PBL mitigation measure consolidation report requires a sound wall at Avenue 57 Station for noise
mitigation. The report suggests a standard concrete block wall to achieve this. This station is in the middle of the

DISADVANTAGES:

¢ Adds minor cost

The Marmion Way corridor report by HNTB Corporation recommends streetscape enhancements between

Avenue 51 and Avenue 60, including special paving, etc. A raw concrete block wall at the Avenue 57 Station is
not an appropriate solution in terms of the area upgrade. This design suggestion recommends a stucco finish on
the sound wall that relates to the character of the neighborhood environment, as well as to the corridor upgrade.

COST SUMMARY INITIAL COST RECURRING COSTS eI 08T
ORIGINAL DESIGN
ALTERNATIVE DESIGN SUGGESTION
| SAVINGS
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VALUE ENGINEERING ALTERNATIVE /A

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVE NO. A57-3
DESCRIPTION: INCORPORATE MARMION WAY CORRIDOR SHEET NO. 1 of 2

IMPROVEMENTS INTO THE PROJECT

ORIGINAL DESIGN:

The at-grade trains are planned to operate at the speed of parallel traffic along Marmion Way between Avenues
50 and 61. Intersection control is to be achieved with traffic signals. No special treatment of the ntersections 1s

currently shown.

ALTERNATIVE: (Sketch attached)

Incorporate one of the urban design upgrade suggested in the HNTB Corporation concept report dated. January
3,1997. Ths design calls for creating a streetscape at each track by adding paving and landscaping.

ADVANTAGES: DISADVANTAGES:

e Accommodates access for emergency s Potential for collision of trains. motor vehicles and
vehicles pedestrians

e Enhances commidor e Requires community approval

e Adds cost for construction and maintenance

DISCUSSION:

The Marmion Way corridor is a 10-block section of the Pasadena Blue Line through a historical, residential and
commercial area. Community concerns about livability, pedestrian safety, motor vehicle access within the
district were addressed in a series of community meetings. An agreement was reached to operate in “street
running mode” with intersection upgrade to control trains, cars and pedestrians where the right ot way intersects
local streets. Train speed will be limited to 20 mph. Additional construction costs above baseline are estimated
to be in the range of $985,000.

PRESENT WORTH
COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST

ORIGINAL DESIGN

ALTERNATIVE DESIGN SUGGESTION

SAVINGS
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SKETCHES /A

PROJECT:
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VALUE ENGINEERING ALTERNATIVE {]

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVENO.  M-1
pDescrIPTiION:  MOVE MISSION STATION NORTHBOUND PLATFORM SHEET NO. l of 3
8.8 FT. SOUTH

ORIGINAL DESIGN: (Sketch attached)

At Mission Station, the split station platforms are staggered to maximize the clearance between the front of the
train at the platform and the at-grade street crossing ahead of the train.

ALTERNATIVE: (Sketch attached)

Move the northbound platform to the south 8.8 ft.

ADVANTAGES: DISADVANTAGES:
e Provides greater separation between end of e Reduces separation between start of platform and
platform and the upstream at-grade crossing the downstream at-grade crossing

o Increases operational clearance from
Mission/Meridian intersection

DISCUSSION:

In the PDSR, the MTA requests this change. [t does not appear that moving the station creates major problems. If
adopted, the location of the insulated joints and street signals will have to be reviewed.

PRESENT WORTH
COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST

ORIGINAL DESIGN

ALTERNATIVE DESIGN SUGGESTION

SAVINGS
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VALUE ENGINEERING ALTERNATIVE (]

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVENO. M3
DesCrIPTION: AT MISSION STATION PROTECT THE SWEET GUM SHEET NO. 1 of 2

TREES IN PLACE IN LIEU OF MOVING THEM

ORIGINAL DESIGN:

The original design intent is unclear concerning the sweet gum trees located along the right-of-way at Mission
Station. Conversations concerning the trees have suggested moving and replacing the trees.

ALTERNATIVE:

The alternative is to protect the trees in place during construction.

ADVANTAGES: DISADVANTAGES:

e Maintains the symbolism of the trees e Contractor may accidentally damage the trees during
construction

DISCUSSION:

The nine trees hold a symbolic place in the community. A review of the placement of these trees indicate two
potential options for maintaining the trees. With care, the trees can remain in place through and after the
construction.

COST SUMMARY INITIAL COST RECURRING COSTS T:::.E;I;::?;g’;
ORIGINAL DESIGN
ALTERNATIVE DESIGN SUGGESTION
SAVINGS
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CALCULATIONS /A

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT auternatveno. A - 3

SHEET NO. Q Ofi

Pasadena Blue Line
Mission Station - Memorial Trees

Existing memorial trees at Mission Station:

g9 - Liquidambar styracifiua, Sweet Gum

Height. Approximately 25’ to30°

Trunk Diameter: Varies from5-1/2" to 8-1/2" with two trees with multiple smaller dia.
trunks

Spacing: Varies from 13'to 18’ o.c.
Locations: Varies from 33" to 61" from P.L. fence

Roots: Generally no roots lifting surface; one or two trees have some minor lifting

Expected impacts from project.

Root loss on one side of tree due to excavation.
Potential minimal, if any foliage loss on an on-going basis in Blue Line right-of-way

Recommendations for transplanting:

Option 1: Leave in place
Hand excavate and hand cut roots
Protect during construction

Pros: Impacts on only ore side of root system
Cons: Potential damage during construction (extent unknown ~ dependent on care taken)

Option 2: Box and relocate

72" to 84” box

Must be transplanted during dormant period

Pros: Relocates trees for protection during construction and operations

Cons: Impacts to entire root system and tree; potential for decline and loss of one or

more trees from transplanting

Final determination and recommendations should be made by a certified arborist

205







VALUE ENGINEERING ALTERNATIVE (]

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVENO. M-S
DesCRIPTION: AT MISSION STATION MODIFY ADJACENT EXTERIOR SHEET NO. 1 of 4

WALLS OF STORAGE BUILDINGS FOR TWO-HOUR FIRE
RATING IN LIEU OF USING A FREE-STANDING WALL

ORIGINAL DESIGN: (Sketch attached)

Construct a free standing wall between Mission Station and the adjacent storage buildings to achieve a two-hour
fire separation.

ALTERNATIVE:

Modify the existing exterior walls of the storage building to Mission to achieve a two-hour rating.

ADVANTAGES: DISADVANTAGES:
e Reduces cost significantly e Requires coordination with owner of storage
e Reduces construction schedule buildings

Needs continuing maintenance over time
Disrupts storage structures

DISCUSSION:

The proximity of Mission Station to the shared property line between the station and adjacent storage buildings
require a two-hour fire separation based on Uniform Building Code requirements. The freestanding wall is a
viable option in terms of constructibility, but is an expensive solution due to the structural requirements.

Modifying the exterior walls of the storage building is the least costly option and is also easily constructible.
This option requires stripping the stucco off the exterior walls and furring out with fire resistive construction to
achieve the two-hour rating. The fire department needs to review this option as an alternative solution. It should
not be assumed to be valid until approved.

Because the South Pasadena Fire Department has not approved sprinklering the storage buildings to achieve a
two-hour rating, sprinklering is assumed not to be a viable option. Drawbacks to the wall upgrade option include
disruption to the storage facility during construction, possible loss of income to owner and building security.

COST SUMMARY INITIAL COST RECURRING COSTS frevabiabati
ORIGINAL DESIGN 96,600 0 96,600
ALTERNATIVE 20,690 4,491 25,181
SAVINGS 75,910 (4,491) 71,419
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COST WORKSHEET /A

PASADENA BLUE LINE LIGHT RAIL PROJECT

ALTERNATIVE NO. /)1 -5

PROJECT:
SHEET NoO. Z of 4—
CONSTRUCTION ITEM ORIGINAL ESTIMATE PROPOSED ESTIMATE
ITEM UNITS Ur:,%s CUO'jI/ TOTAL U';%S Cuorjll TOTAL
FrEZ STA~O M L
T sSors EA | 40 (369 | 4,qc@
Bin (Cokc) LFE oo | 0 | 3,200
DI AsTZ T EA |15 |lpoo| 1§ co0
Bieaics PPt ISE |20 132064000
e IET e P T A T
i (1t = P f
4 LpNEY % TV X ool SE 3200 | 256 ¥ 192
LATYH® PLHSTEIR (%) S 3200 | 7 Av| T doX
2 CopT Bt SYSTEN SF 300 | .Y 32
ALL ) TRP TIALH A, Lr o) | 3 ¢ SRO
Cuc. TG Lr Moo, | 2 1Y FLil
TE e A i NDS LF RO | & R
Sub-Total
Merk-Up at %
TOTAL 6, ¢ 00 20 6590
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LIFE CYCLE COST ANALYSIS []

PROECT: [PRASADEAR RLLE LInE LT @2 e T ATmNavEno. M -5

SHEET NO. 4 of 4'

DESCRIPTION:
LIFE CYCLE PERIOD 30 Years
INTEREST RATE Gk % BASE
A inmatcost ¥ 20,690
Useful Life (Years) 2 @)
AL cost savinas® 1 5,970
B. RECURRENT COSTS (Annual Expenditures)
1. Maintenance
2. Operating
3. Energy
4.
5.
6.
Total Annual Costs
Present Worth Factor
Present Worth of RECURRENT COSTS O
C. SINGLE EXPENDITURES Year Amount PW Factor Present Worth Present Worth
. . 4 4

COCURSE EVERY
L VEARL & A LosT
EF TILRL, MAKE
PITD AR ANNUAL COST
OF Z

2/¢32/2 =344

Salvage Value

Present Worth of SINGLE EXPENDITURES 51 4-O) /

D.

Total Recurrent Costs & Single Expenditures (B + O

RECURRENT COSTS & SINGLE EXPENDITURES SAVINGS

TOTAL PRESENT WORTH COST (A + D)

TOTAL LIFE CYCLE SAVINGS
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SUMMARY OF POTENTIAL COST SAVINGS L]

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT LOCATION: LOS ANGELES TO PASADENA, CALIFORNIA

PROJECT ELEMENT:  STATIONS PRESENT WORTH OF COST SAVINGS

ALT. ORIGINAL ALTERNATIVE INITIAL COST oam TOTAL

NO. DESCRIPTION cosT COoST SAVINGS SAVINGS SAVINGS
FILLMORE (FI)

FI-1 Use the standard canopy in lieu of station specific 264,600 135,000 129,600 — 129,600

canopy at Fillmore Station

DEL MAR (D)

D-2 Use double acting pedestrian gates at Del Mar Station DESIGN SUGGESTION
track crossing

D-3 At Del Mar station, allow platform access/egress at both DESIGN SUGGESTION
ends of the platforms

MEMORIAL PARK (MP)

MP-3 Modify the Memorial Park Station platform canopy 450,000 216,900 233,100 — 233,100

LAKE (L)

L-4 At Lake Avenue Station, eliminate provision for future 95,750 0 95,750 — 95,750
escalator and redirect east side of stairs from Lake
Avenue Overpass
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VALUE ENGINEERING ALTERNATIVE {]

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVENO. FI-1

pescripTION: USE STANDARD CANOPY IN LIEU OF STATION- SHEET NO. 1 of 4
SPECIFIC CANOPY AT FILLMORE STATION

ORIGINAL DESIGN: (Sketch attached)

The original design incorporates a special design for the canopy at Fillmore Station.

ALTERNATIVE: (Sketch attached)

Use the standard canopy design at the Fillmore Station.

ADVANTAGES: DISADVANTAGES:

¢ Provides uniformity among stations e None apparent
e Reduces cost

DISCUSSION:

The use of a standardized canopy, except at landmark stations, has been adopted to provide uniformity and
control costs. Fillmore Station is not a landmark station and, therefore, should have a standard canopy.

211
COST SUMMARY INITIAL COST RECURRING COSTS PL':FE:-ECP:(TC:‘EI%'(!)TS':
ORIGINAL DESIGN $ 264,600 —_ $ 264,600
ALTERNATIVE $ 135,000 —_ s 135,000
SAVINGS $ 129,600 — S 129,600
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SKETCHES /A

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVENO. T - |
O  AS DESIGNED O  ALTERNATIVE serrno. 5 of 45

!

CANQPY
ELEVATION
4

NOT FOR CONSIRUCTION

- )

, -
ﬁ? ‘77 \

| | !
- 1

il | !

1} |

(D &)

50% DESIGN DEVELOPMENT DRAWINGS

W ‘
|
!

L)
CANOPY
ELEVATION

e 54

213







COST WORKSHEET /A

ALTERNATIVENO. /= -]

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT
SHEET NO. & of &
CONSTRUCTION ITEM ORIGINAL ESTIMATE PROPOSED ESTIMATE
ITEM UNITS U:‘,)T's cf,ﬁl’ TOTAL u:?fs °U°NS,:’ TOTAL
Chisnty EA 3 168100 261.L00 S |<€5900| /35000
Sub-Total
Mark-Up at %
TOTAL 264,600 125000
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VALUE ENGINEERING ALTERNATIVE (]

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVENO. D-2

pescrIPTION:  USE DOUBLE ACTING PEDESTRIAN GATES AT DEL SHEET NO. 1 of 1
MAR STATION TRAFFIC CROSSING

ORIGINAL DESIGN: (Sketch attached)

At Del Mar Station, the pedestrian crossing gates open away from the tracks, allowing people to exit the track
" area with the gates swinging in the direction of travel. This station is expected to see a large number of tourists at
Rose Bowl time and during other events.

ALTERNATIVE: (Sketch attached)

Use double acting gates (gates that can swing in both directions) to ease circulation across tracks during times of
heavy use, such as Rose Bowl times, etc.

ADVANTAGES: DISADVANTAGES:
e Allows for reduced crossing time at tracks o Increases gate cost slightly
during game days

o Simplifies crowd control

DISCUSSION:

Crowd control through gateways is significantly easier when the gates swing in the direction of travel. Opening
toward oneself in crowded conditions causes traffic jams and could be a safety concern by keeping people on the
tracks.

T WOR
COST SUMMARY INITIAL COST RECURRING COSTS ':',‘S_i:m corsr;
ORIGINAL DESIGN
ALTERNATIVE DESIGN SUGGESTION
SAVINGS
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VALUE ENGINEERING ALTERNATIVE /A

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT
DESCRIPTION: AT DEL MAR STATION ALLOW PLATFORM ACCESS/EGRESS  SHEET NO.

AT ENDS OF PLATFORMS

ALTERNATIVE NO.

D-3 ;

-~

I of 3

ORIGINAL DESIGN: (Sketch attached)

At the Del Mar Station, the original design provides passenger access to the platforms from the north end onlv.
Due to the high passenger load during special events at the Rose Bowl, there are special canopy requirements

which could impact the right-of-way and the bus terminal.

ALTERNATIVE: (Sketch attached)

Provide passenger access to both ends of the platform to split ingress/egress and reduce potential for contlicts.

ADVANTAGES:

o (Could allow use of standard canopy and

lights

o Eliminates potential conflict with bus
terminal

DISCUSSION:

Exiting calculations indicate a potential problem during special events at the Rose Bowl when all passengers
must use a single exit. By providing an additional exit, the efficiency of the Station will be improved. In
addition, there is the potential that some passengers may try to exit the platform and cross the tracks in an unsate

manner.

DISADVANTAGES:

Requires additional TVM and map cases

Requires additional Calgary gates and grade
crossing

COST SUMMARY

INITIAL COST

RECURRING COSTS

PRESENT WORTH
LIFE-CYCLE COST

ORIGINAL DESIGN

ALTERNATIVE

DESIGN SUGGESTIONS

SAVINGS







VALUE ENGINEERING ALTERNATIVE (I

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVENO. D=3

DescriPTiON: AT DEL MAR STATION ALLOW PLATFORM SHEET NO. 1 of 3
ACCESS/EXIT AT ENDS OF PLATFORMS

ORIGINAL DESIGN: (Sketch attached)
At the Del Mar Station, the original design provides passenger access to the platforms from the north end only.

Due to the high passenger load during the special events at the Rose Bowl, there are special canopy requirements
which could impact the right-of-way and the bus terminal.

ALTERNATIVE: (Sketch attached)

Provide passenger access to both ends of the platform to split ingress/egress and reduce potential for conflicts.

ADVANTAGES: DISADVANTAGES:
e Could allow use of standard canopy and e Requires additional TVM and map cases
lights e Requires additional Calgary gates and grade
¢ Eliminates potential conflict with bus crossing
terminal
DISCUSSION:

Existing calculations indicate a potential problem during special evens at the Rose Bowl when all passengers
must use a single exit. By providing an additional exit, the efficiency of the station will be improved. In addition,
there is the potential that some passengers may try to exit the platform and cross the tracks in an unsafe manner.

PRESENT WORTH

COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST

ORIGINAL DESIGN

ALTERNATIVE DESIGN SUGGESTION

SAVINGS
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SKETCHES /A

ALTERNATIVE NO. D -3

PASADENA BLUE LINE LIGHT RAIL PROJECT
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VALUE ENGINEERING ALTERNATIVE £]

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVENO. MP-3
DescripTION: MODIFY MEMORIAL PARK STATION PLATFORM SHEET NO. 1 of 4
CANOPY

ORIGINAL DESIGN: (Sketch attached)

The platform canopy structure is a trellis-type structure consisting of a series of 12 in. x 12 in. tube arches at 30
ft. on center and 12 in. x 2 in. tube infill at 12 in. on center perpendicular to the main arches.

ALTERNATIVE: (Sketch attached)

Attach an arched canopy directly to the apartment building structure above and provide an interlocking linear
stainless steel slat ceiling to eliminate views of the underside of decking and the rear wall.

ADVANTAGES: DISADVANTAGES:
e Blocks view of underside of deck and e Adds redesign costs
exposed piping

e Blocks view of rear wall of building
Creates acoustical cavity between arched
ceiling and building structure
Reduces cost significantly
Reduces problems with birds

DISCUSSION:

The current design is double the cost of the alternative and allows the underside of the of decking, piping and

rear wall of the apartment building to remain exposed to view. The alternative canopy hangs directly from the
structure. This ceiling system completely conceals the apartment building structure and provides a significant
cavity for acoustical insulation, if recommended by future acoustical studies. The alternative solution requires
nominal maintenance over its life span.
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COST SUMMARY INITIAL COST RECURRING COSTS et
ORIGINAL DESIGN $ 450,000 —_ 450,000
ALTERNATIVE $ 216,900 — 216,900
SAVINGS $ 233,100 — 233,100
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COST WORKSHEET /A

PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVE No. M P~ 2

PRQJECT:
SHEET NO. 4 of 4-
CONSTRUCTION ITEM ORIGINAL ESTIMATE PROPOSED ESTIMATE
ITEM UNITS U:%s CUONS'.T[-/ TOTAL U:?I:S CUONSII/ TOTAL
SARALT, STEEL TREILS|ISEF [Ri000 | 250 4,000
LIAA PR CElLnol SF IR a0 |2, 05| 24, FOU
Sub-Total Asp coo J)r QE2
Mark-Up at %
TOTAL
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VALUE ENGINEERING ALTERNATIVE 41

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVENO. L.-4

DesCrRIPTION: AT LAKE AVENUE STATION ELIMINATE PROVISIONS SHEET NO. 1 of §
FOR A FUTURE ESCALATOR AND REDIRECT EAST SIDE
STAIRS FROM LAKE AVENUE OVERCROSSING

ORIGINAL DESIGN: (Sketch attached)

The platform at the Lake Avenue Station begins approximately 80 fi. east of the edge of the Lake Avenue over-
crossing of the 1-210 freeway. The beginning of the station passenger loading platform is set to allow for a future
escalator on the east side of the Lake Avenue over-crossing.

ALTERNATIVE: (Sketch attached)

Replace the original east side stair/elevator layout with a mirror image of the west side. Begin the platform 75 ft.
west of current location, moving the platform closer to the overpass.

ADVANTAGES:

e Eliminates 75 ft. of platform
Reduces distance passengers must walk to

trains

¢ Simplifies construction by using duplicate

forms

DISCUSSION:

DISADVANTAGES:

e Passengers using east stairs will have to reverse
walking direction to/from passenger platform

¢ Eliminates the possibility of easily installing a future
escalator

Simplifying the stair construction will improve the first cost of the project while improving the usability of the
station. Passenger walking distances will be shortened by this change.

COST SUMMARY INITIAL COST RECURRING COSTS :f:f_i;%x%g‘;

ORIGINAL DESIGN 97,750 — $ 97,750

ALTERNATIVE 0 _ $ 0

SAVINGS 97,750 — $ 97,750
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CALCULATIONS /A
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COST WORKSHEET /A
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PROJECT:
sHEeTnO. 5 of &5
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SUMMARY OF POTENTIAL COST SAVINGS ll

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT LOCATION: LOS ANGELES TO PASADENA, CALIFORNIA

PROJECT ELEMENT:  STATIONS PRESENT WORTH OF COST SAVINGS

ALT. ORIGINAL ALTERNATIVE INITIAL COST oM TOTAL
NO. DESCRIPTION COoST COosT SAVINGS SAVINGS SAVINGS
ALLEN (AL)
AL-5 Coordinate bus stops and pedestrian crosswalks at Sierra Madre DESIGN SUGGESTION

Villa and Allen Stations with the City of Pasadena

SIERRA MADRE (SM)

SM-1 Delay construction of Sierra Madre Villa Station to be DESIGN SUGGESTION
concurrent with construction of the park and ride or construct
the pedestrian bridge now
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VALUE ENGINEERING ALTERNATIVE {]

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVENO.  AL-S

pescriPTioN: COORDINATE BUS STOPS AT PEDESTRIAN SHEET NO. 1 of 3
CROSSWALKS FOR ALLEN AND SIERRA MADRE VILLA
STATIONS WITH THE CITY OF PASADENA

ORIGINAL DESIGN: (Sketch attached)

The original design for the Allen Station and Sierra Madre Villa Station do not indicate bus pullout areas.

ALTERNATIVE:

Coordinate the bus pullouts with the City of Pasadena to ensure passengers are dropped off near a pedestrian
crosswalk.

ADVANTAGES: DISADVANTAGES:
o Enhances safety e Requires some redesign
DISCUSSION:

The intent of this suggestion is to avoid passengers jay-walking across Allen Avenue and Sierra Madre Villa
Boulevard in a low light-intensity area. This will involve coordination with the traffic lights a the I-210 off
ramps.

PRESENT WORTH
COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST

ORIGINAL DESIGN

ALTERNATIVE DESIGN SUGGESTION

SAVINGS
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VALUE ENGINEERING ALTERNATIVE (]

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVENO.  SM-1

pescriPTION:  DELAY CONSTRUCTION OF SIERRA MADRE VILLA SHEET NO. I of 3
STATION TO BE CONCURRENT WITH THE
CONSTRUCTION OF THE PARK AND RIDE LOT

ORIGINAL DESIGN:

The original design is to provide a freeway station with passenger access occurring under the freeway at the east side of
Sierra Madre Villa Boulevard. The access area will contain stairs and one elevator up to the station. At a future date. the City
of Pasadena will construct a park-and- ride lot on the north side of [-210. Access to the park- and-ride lot will be by a tuture
pedestrian bridge over southbound I-210. The Sierra Madre Villa Boulevard Overpass has not been retrofitted for seismic
requirements.

ALTERNATIVE:

Further investigate the pedestrian access requirements at the Sierra Madre Villa Station and modify the station as required. [t
may be reasonable to delay construction of the bridge retrofit and station construction until the park-and-ride lot is a
committed design project. An alternative is to build the pedestrian bridge now and provide a landing at the future park-and- ;
ride lot. The VE team understands that additional material is available for the layout of the station and mav change some of

the ideas/concerns raised here.

ADVANTAGES: DISADVANTAGES:
Defer Station Defer Station
e Reduces tirst Cost e Requires additional money sources be located later
e  Assures that the right design is developed to e  Eliminates the driver lavover area.
address the area needs Build Pedesmian Bridge Now
Build Pedestman Bridge now e  Requires additional funding now

e Improves connectivity of project
DISCUSSION:

Pedestrian access to the station via Sierra Madre Villa Boulevard will be extremely difficult. The current roadway section
contains minimal room for bus pullouts. At the north side of the underpass, there are three freeway exit lanes and two
freeway entrance lanes. At the south side of the underpass there is a four-lane frontage road on the west, two fly-over lanes
and two freeway entry lanes. This underpass is located in a commercial area. Most likely, traffic to the station will be by bus ;
or single occupant vehicle. Currently pedestrian traffic is not allowed to cross Sierra Madre Villa Boulevard except at
adjacent streets that are over one block away from the station entrance. It appears unlikely that the passenger entrance under
the overpass will be highly frequented. The need for a second stair, future escalator and future elevator is minimal.

A reasonable alternative is to delay construction of the station so that construction is concurrent with the construction of the
park-and-ride lot and pedestrian bridge. The approximate savings to the project for the station alone are $3 million dollars.
Additional savings in bridge reconstruction has not been determined.

Another option for the project is to build a drop-off area in the future park-and-ride lot and to build the pedestrian bridge
now. This will increase the cost of the project but improve the usability of the station. This will add about $1,200.000 to the
project cost. Additional research will be required to develop a more reliable cost.

PRESENT WORTH
COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST

ORIGINAL DESIGN
ALTERNATIVE DESIGN SUGGESTION

SAVINGS
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VALUE ENGINEERING ALTERNATIVE /A

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVENO. SM-1
pescripTioN:  DELAY CONSTRUCTION OF SIERRA MADRE VILLA SHEET NO. 2 of 4
STATION TO BE CONCURRENT WITH THE CONSTRUCTION
OF THE PARK AND RIDE LOT

DISCUSSION Continued:

A reasonable alternative is to delay construction of the station so that construction is concurrent with the
construction of the park-and-ride lot and pedestrian bridge. The approximate savings to the project for the station
alone are $3 million. Additional savings in bridge reconstruction has not been determined.

Another option for the project is to build a drop-off area in the future park-and-ride lot and to build the
pedestrian bridge now. This will increase the cost of the project but improve the usability of the station. This will
add $500,000 to the project cost. Additional research will be required to develop a more reliable cost.
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COST WORKSHEET /A

PROJECT:

%ﬁm MADEAE

DESTYUYAN B COGE

PASADENA BLUE LINE LIGHT RAIL PROJECT

e

ALTERNATIVE NO. 5(\/] — } |

40f4_

SHEET NO.

CONSTRUCTION ITEM

ORIGINAL ESTIMATE

PROPOSED ESTIMATE

NO. COsT/ NO. COST/
ITEM UNITS UNITS UNIT TOTAL UNITS UNIT TOTAL
PeisGE SF | 70 | O | |18 lcoo
ELEVATO 2 EA 2 |Toar \4o.co0
MI<C V100 (O0,c0
EMO BULLDIN B EA 150,03
== MINOR. PARKINIG
XEAZ/A
Sub-Total
Mark-Up at %
TOTAL g487,05
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SUMMARY OF POTENTIAL COST SAVINGS l]

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT  LOCATION: LOS ANGELES TO PASADENA, CALIFORNIA

PROJECT ELEMENT:  STATIONS PRESENT WORTH OF COST SAVINGS

ALT. ORIGINAL ALTERNATIVE INITIAL COST o&Mm TOTAL
NO. DESCRIPTION cost cost SAVINGS SAVINGS SAVINGS
UNION STATION (US)
US-1 Reduce the size of the below grade passenger vestibule 1,123,000 0 1,123,000 — 1,123,000

at Union Station

US-2 Relocate Communications & Signaling and Layover 142,800 0 142,800 — 142,800
Rooms from tunnel to above grade

US-3 Eliminate raising the track approximately 5 ft. above the 1,000,000 0 1,000,000 —_ 1,000,000
existing grade at the Union Station Platform

US-4 Add crossover tracks on each side of station to make 0 300,000 (300,000) — (300,000)
double crossovers and allow the use of the east, west and
pocket track with either side of the platform

US-6 Replace slab/direct fixation track system in Union 254,809 74,816 179,993 — 179,993
Station with ballast/tie track system

USs-7 Reduce extent canopy at Union Station 220,140 112,320 107,820 — 107,820

US-8 Delay construction of west track at Union Station 661,300 0 661,300 — 661,300

Platform until headways are decreased

CHINATOWN STATION (CS)

CS-1to Revise Chinatown Station concept DESIGN SUGGESTION
CS-5
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VALUE ENGINEERING ALTERNATIVE /A

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVENO. US-1

pescripTioN:  REDUCE THE SIZE OF THE BELOW GRADE PASSENGER  sHeeT NO. 1 of4
VESTIBULE AT UNION STATION

ORIGINAL DESIGN: (Sketch attached)

A 6,000 sf passenger vestibule is provided below-grade (under platform) adjacent to the existing access tunnel.
Three stairways and an elevator serve the space with provisions for a future escalator.

ALTERNATIVE: (Sketch attached)

Reduce the size of the passenger vestibule located below-grade at Union Station. Move the elevator closer to the
access tunnel and wrap a single stair around the elevator up to the station platform to lessen underground
construction. The smaller floor plan is approximately 1,000 sf.

ADVANTAGES: DISADVANTAGES:

e Reduces cost of construction by $1 million e None apparent
e Shortens construction schedule
Eliminates some conflicts with existing
below-grade utilities
e Reduces the underground station area that
must be maintained
e Eliminates potential area for loitering and
possible security problems

DISCUSSION:

Reducing the size of the current vestibule will provide a significant cost savings. Limiting underground
construction reduces cost by limiting conflicts with existing underground utilities and reducing the amount of
cast-in-place concrete, architectural finishes, mechanical and electrical systems. Provisions for a future escalator,
a second elevator, or a second stair can be provided in the final design.

The width of the stairway (as indicated in attached sketch) will need to be widened to allow adequate flow off
the station platform. The reduction in poured-in-place concrete work is significant for this alternative. The
existing retaining wall can be left in place and does not need to be removed or modified. Excavation and shoring
to protect surrounding structures and at-grade elements is also reduced or eliminated. There are fewer conflicts
and relocation of existing utilities during construction. These changes will speed construction and will offset the
time to make design changes. Since a large vestibule area is available in the main station, there is no need to
create a redundant area with high security risk. The savings of $1.1 million is a significant gain in addition to
aforementioned gains.

COST SUMMARY INITIAL COST RECURRING COSTS msfsg{rcrztzgn;

ORIGINAL DESIGN $ 1,123,000 — $ 1,123,000

ALTERNATIVE $ 0 — $ 0

SAVINGS $ 1,123,000 — $ 1,123,000
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CALCULATIONS /A
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COST WORKSHEET /A

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT

ALTERNATIVE NO. vS _,

CeDucE ¢ RE oF PasS el GCer. VELTIRcE LE loes Cron/ze_ SHEETNO. 4 of4__

PROPOSED ESTIMATE

CONSTRUCTION ITEM ORIGINAL ESTIMATE
ITEM UNITS U':IIOT.S CUONSII/ TOTAL U':JIO'I:S CUONSII/ TOTAL
TEMOL 720 SF [5080| (07| $o S
ExTAUA8 T2 CT (N | 267 29/ %D
Sorl RsPas A< ct |//reD ST P oo
CONICRIETE - AVTACE. -
G Al L Flenn? (Estrtd Cf (9% | 3507 (32 (2©
INTEL 0/ (= w18 HAE D SF |8 4~ 29 257
TTHC— = ‘ [, 123, 280 -3
Sub-Total
Mark-Up at %
ToTaL 1125, 257 h 7
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VALUE ENGINEERING ALTERNATIVE [l

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVENO.  US-2
DesCRIPTION: RELOCATE COMMUNICATIONS AND SIGNALING AND SHEET NO. 1of7
LAYOVER ROOMS FROM TUNNEL TO ABOVE GRADE
AT UNION STATION

ORIGINAL DESIGN: (Sketch attached)

The Light rail operator’s layover room and a Communications and Signaling (C&S) room are located at the
tunnel level below the proposed Union Station platform. This will require excavating on the east side of the
existing passenger tunnel around the existing electrical room, ductbanks and utilities. The operator layover room
is approximately 520 sf including break room, ejector room, and a women’s and men’s restroom. The
communications and signaling room is approximately 1,520 sf. Access to these rooms is through the Union
Station below-grade tunnel. Mechanical equipment for these rooms is located at-grade above the rooms and
south of the station platform.

ALTERNATIVE: (Sketch attached)

Relocate the existing light rail operator’s layover room to grade level at the south end of the platform between
the cargo ramp (emergency exit) and southbound track. At-grade construction is to match platform design and
finishes used for supervisor room at the north end of the station platform which consist of the following:

¢ Structural metal studs and joists
¢ Insulated metal wall panel
¢ Insulated metal roof panel

The C&S room is to be relocated to Station 116.14 at the end of the retaining wall and the beginning of the
Chinatown aerial section. An alternative location is at the existing substation and maintenance shops at existing
Electrical Substation Site east of Metrolink Track No.6. Additional development of the control systems needs
will determine the best location.

ADVANTAGES: DISADVANTAGES:

Reduces cost of construction ¢ None apparent
Shortens construction schedule

Eliminates conflicts with below grade

utilities

DISCUSSION:

Analysis of the control systems area indicates that the current 2,680 square foot space allowed for equipment is
much larger than needed, thus adding excessive cost.

COST SUMMARY INITIAL COST RECURRING COSTS ':TFE:_EC@TC::%'&':

ORIGINAL DESIGN 142,800 — $ 142,800

ALTERNATIVE 0 —_ S 0

SAVINGS 142,800 —_ S 142,800
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VALUE ENGINEERING ALTERNATIVE [l

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVENO. US-2
pescriPTION:  RELOCATE COMMUNICATIONS AND SIGNALING(C&S) AND  sHeeT NO. 20f7
LAYOVER ROOM FROM TUNNEL TO ABOVE GRADE AT
UNION STATION

DISCUSSION Continued:

This alternative, to move both the C&S and the Layover rooms, eases complex below-grade construction in an
area full of existing electrical ductbanks and utility piping. Above-grade construction can be a prefabricated
building or simple framed metal stud construction with metal siding or masonry veneer. The reduction in cast-in-
place concrete work is significant for this alternative. The existing east retaining wall can be left in place and
does not need to be removed or modified. Excavation and shoring to protect surrounding structures and at grade
elements are also reduced or eliminated. There is less conflict and relocation or support of existing utilities
during construction. These changes will speed construction and will offset the time to redesign the station,
saving $125,000.

Access to layover room will no longer require train operators to go into a tunnel room. Thus, operators will be
adjacent to station platform and be able to monitor their rail cars.
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CALCULATIONS /A

prosecT:  PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVENO. U3 2
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VALUE ENGINEERING ALTERNATIVE [l

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVENO.  US-3
pescriPTioN: ELIMINATE RAISING THE TRACK APPROXIMATELY 5§ SHEET NO. 1of6
FT. ABOVE EXISTING GRADE AT THE UNION STATION
PLATFORM

ORIGINAL DESIGN: (Sketch attached)

The current design requires constructing retaining walls and developing the top of the new track approximately 5
ft. above existing-grade (or 3.5 ft. above top of rail placed at-grade).

ALTERNATIVE: (Sketch attached)

Develop the new track at the existing grade elevation. Demolish unneeded parts of previously constructed east
retaining wall.

ADVANTAGES: DISADVANTAGES:
e Saves construction cost of over $1 million e Slightly increases slope on track
o Shortens construction period approaching/leaving Union Station

¢ More difficult design with any future extensions
across the busway/freeway. Ability to do so must be
verified.
DISCUSSION:

Raising the elevation for the rail and associated platform is apparently being done for the following two reasons:

1. to reduce the grade of the track north of the station as the track descends from the high point over the private
rail car siding, and

2. to provide sufficient height to permit a future southward extension of the light rail line over the E1 Monte
Busway and the 101 Freeway

The eastern retaining wall has already been constructed at a cost of approximately $1 million to accommodate
the grade change.

However, developing the Union Station platform closer to the existing-grade eliminates the need for a west
retaining wall plus, substantial quantities of fill material. The grade of the track, as it descends from clearing the
private rail car siding, increases from 2.99% to approximately 3.4% for the 1,000 fi. long slope. This compares
favorably to the design criteria, which permits a maximum slope of 4% for long grades (over 1,000 ft.) and 5%
for short grades.

COST SUMMARY INITIAL COST RECURRING COSTS ﬁﬁ%&%&?
ORIGINAL DESIGN $ 1,000,000 —_ $ 1,000,000
ALTERNATIVE $ 0 —_— $ 0
SAVINGS $ 1,000,000 — s 1,000,000
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VALUE ENGINEERING ALTERNATIVE /A

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVENO. US-3
pescripTion: ELIMINATE RAISING THE TRACK APPROXIMATELY 5 SHEET NO. 20of 6

FT. ABOVE EXISTING GRADE AT THE UNION STATION
PLATFORM

DISCUSSION Continued:

Not raising the track over the existing-grade may complicate a possible extension of the light rail line south from
Union Station. Such an extension must cross the El Monte Busway and 101 Freeway immediately south of the

-Union Station. Maintaining the flexibility, of some day extending the light rail line is prudent and should be

included in the design, if possible, at a reasonable cost. However, to date there is no formal planning or
environmental documentation that includes such an extension, neither is there an indication of funding for a
future southern extension. On the contrary, planning and environmental studies have considered only extensions
to Claremont and Glendale, as well as into the Long Beach Blue Line Subway in the downtown. As a result, it
can only be concluded that an extension across the busway/freeway has a low probability of ever being pursued.
In addition, no documentation was found comparing the relative elevations of the busway/freeway and the light
rail track. Insufficient data was available to determine if the extra 3.5 ft. of track elevation is crucial to spanning
the busway/freeway.

The previously constructed east retaining wall is demolished to match existing-grade in the platform area and
would be reduced in height as it approaches the abutment for the Chinatown aerial structure.

Eliminating the west retaining wall is compatible with eliminating/reducing the underground rooms (discussed
in US-1 and US-4), the west retaining wall provides support for the roof of the underground rooms and serves as
the west wall for the rooms.

Summarily, it can be concluded that there is no valid reason to raise the track above existing grade. With a
substantial cost benefit, it is well worth of consideration.
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CALCULATIONS /A

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT

ALTERNATIVENO. &5 - 2

SHEET NO.

gofé

Track slope into Union

Station

As Designed Rise 30 3.00% Slope approximate
Run 1000’

VE Altemate Rise 3.5 3.35% Slope approximate
Run 1000’

Slope for new descending track into Union Station:
As Designed - 2.99% slope;

starts at PVI @ Sta 110+90 w/ Ele = 297.25
ends @ Sta 121+10, Ele = 327.80

Rise 30’ over 1000°+

As Proposed in Alternate — assume begin & end slope at same stations & that vertical curve changes only

slightly.

252







COST WORKSHEET /A

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVENO. L7 5 = 3
SHEET NO. é of 6
CONSTRUCTION ITEM ORIGINAL ESTIMATE PROPOSED ESTIMATE
ITEM units | s | O rotaL | uairs |t TOTAL
West Retaining Wall Each 1 $1M $1,000,000 0 $0
Sub-Total
Mark-Up at %
TOTAL
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VALUE ENGINEERING ALTERNATIVE ll

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVE NO. US-4

pDescrIPTION:  ADD CROSSOVER ON EACH SIDE OF THE STATION TO SHEET NO. ]l of 3 |
MAKE DOUBLE CROSSOVERS AND ALLOW THE USE OF
THE EAST, WEST AND POCKET TRACK WITH EITHER
SIDE OF THE PLATFORM

ORIGINAL DESIGN:

A crossover is provided from the west track to the east track north of the platform to allow trains to approach the plattorm
using either track. No crossover is provided to permit trains leaving the platform to move from the west track to the east \
track. A pocket track is provided south of the platform to permit storing a train. This pocket track connects onlv to the west

track. ;
ALTERNATIVE: (Sketch attached)

North of the platform. provide a crossover from the west track to east track for trains leaving the platform. Connect the
pocket track to the east track as well as to the west track.

ADVANTAGES: DISADVANTAGES:
e Enhances operational capability ¢ [ncreases capital cost
DISCUSSION:

The present design is reportedly based on 15 minute headways. At 15 minute headways, only one side of the platform 1s
needed for passenger loading. The arrangement of the crossover implies that the east side of the platform will be the primary
passenger loading position. Therefore, most trains will crossover from the west track to the east track north of the plattorm.
No crossover is being provided for trains from the west side of the platform to access the east track and then proceed
northbound using the “right-hand” track. Should the operation require a second loading position (i.e.. use the west side of
the platform) a crossover from the west track to the east track north of the station will be required. A second loading
position will be an operating convenience with headways in the 15 minute range and an operating necessity with headwavs
in the 7 - 8§ minute range.

The addition of a crossover from the west track to the east track will permit trains that load on the west side of the plattorm \
to proceed northward and enter the east rack. Two switches (one standard and one special for curved track) and ;
approximately 250 ft. of track will be required. \

{

The pocket track south of the platform only connects to the west track. With the east track being the primary tram loading
position, the pocket track should logically be connected to the east track as well as to the west. An equilateral rurnout wuil be
required on the pocket track. To accommodate this extra connection. the pocket track will likely shift eastward and require a

waiver from the design criteria for proximity of a switch to the plattorm. 1

These suggested improvements to operation capability will merit adoption for only a $300,000 capital cost increase.

COST SUMMARY INITIAL COST RECURRING COSTS ‘[’,‘532;}{:2’:;’;
ORIGINAL DESIGN $ 0 - $ 0
ALTERNATIVE $ 300,000 -—- 3 300.000
SAVINGS $ (300,000) -— $ (300.000)
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SKETCHES /A

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVE NO.  )S — 4
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COST WORKSHEET /A

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVE NO. Us-4
SHEET NO. 5 of a
CONSTRUCTION ITEM ORIGINAL ESTIMATE PROPOSED ESTIMATE
(TEM UNITS u:?fs E,?f,;/ TOTAL U':‘?T'S CU%S,;/ TOTAL
Crossover Track
New Track If 250 40 10,000
No. 8 Switch -- Std Ea 1 40,000 40,000
No. 8 Switch Spcl Ea 1 50,000 50,000
Signalization for Crossover Ea 1 200,000 200,000
Total 300,000
Sub-Total 300,000
Mark-Up at %
TOTAL
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VALUE ENGINEERING ALTERNATIVE £]

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVE NO.

pescrIPTION: REPLACE CONCRETE SLAB/DIRECT FIXATION TRACK  sHEeT NO.
SYSTEM IN UNION STATION WITH BALLAST/TIE
TRACK SYSTEM

US-6
1of 4

ORIGINAL DESIGN:

A concrete slab/direct fixation track system is used in Union Station.

ALTERNATIVE: (Sketch attached)

Construct a ballast/tie track system in Union Station.

ADVANTAGES: DISADVANTAGES:
e Saves capital cost e None apparent
DISCUSSION:

The track within Union Station is fixed to a slab rather than ties on ballast. A portion of this slab spans the
passenger tunnel and existing subterranean electrical vault. Other portions of the slab serves as a roof to the
underground rooms which are being considered for elimination/reduction (see Alt. Nos. US-1 and US-2). A
substantial portion of the slab is placed on crushed aggregate. A ballast and tie track system could be developed

at a lower cost. This will be particularly true if Alt. Nos. US-1 and US-2 are implemented.

257
COST SUMMARY INITIAL COST RECURRING COSTS ':f:f_grcr:%'&';
ORIGINAL DESIGN $ 254,809 — $ 254,809
ALTERNATIVE S 74,816 — 74,816
SAVINGS $ 179,993 — $ 179,993
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COST WORKSHEET /A

PROJECT:

RePCE SR/ DIRECT F /3R 770/ TRACK

PASADENA BLUE LINE LIGHT RAIL PROJECT

ALTERNATIVE NO. LIS - &

4ot 4

SHEET NO.

PROPOSED ESTIMATE

CONSTRUCTION ITEM ORIGINAL ESTIMATE
ITEM UNITS u:%s Cuohil/ TOTAL u:%s cuohf]:/ TOTAL
4, rd
Remiye <3 41 rd3¥.33
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VALUE ENGINEERING ALTERNATIVE /A

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT
pescriPTiON:  REDUCE CANQOPY AT UNION STATION SHEET NO. 1 of 6

ALTERNATIVENO. US-7

ORIGINAL DESIGN: (Sketch attached)

The canopy design of Union Station is unique compared with any other station on the line. It has a curved
profile. The canopy covers a significant amount (3,450 sf) of the platform.

ALTERNATIVE: (Sketch attached)

Reduce the size of the canopy and match other Union Station canopies in design and materials. The new size
will be 1,870 square feet, which reduces materials by 1,580 sq.ft.

ADVANTAGES: DISADVANTAGES:

e Reduces project cost ¢ None apparent

e Matches other Union Station platforms
canopies providing a uniform station
appearance.

o Simplifies construction
DISCUSSION:

Because access and egress to this station platform is through an underground tunnel, providing a unique canopy
does not appear to be an important design factor. Elimination of curved profile and size will help reduce project
cost and time for construction.

COST SUMMARY INITIAL COST RECURRING COSTS ':_T:':_E;L&%gg?

ORIGINAL DESIGN $ 220,140 — $ 220,140

ALTERNATIVE $ 112,320 — $ 112,320

SAVINGS $ 107,820 — $ 107,820
261
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PROJECT:
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PASADENA BLUE LINE LIGHT RAIL PROJECT
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PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVENO. )€ 2
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VALUE ENGINEERING ALTERNATIVE £]

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVENO. US-8
DesCRIPTION: DELAY CONSTRUCTION OF WEST TRACK AT UNION SHEET NO. 1 of 3
STATION PLATFORM UNTIL HEADWAYS ARE
DECREASED

ORIGINAL DESIGN:

The Union Station platform is served by tracks on both the east and west sides.

ALTERNATIVE: (Sketch attached)

Delay construction of the west track.

ADVANTAGES: DISADVANTAGES:

e Delays capital cost until additional capacity e Reduces operational flexibility and redundancy in
1s needed the near term

DISCUSSION:

The original design provides a crossover from the west track for trains approaching the Union Station platform.
With headways of approximately 15 minutes, during the initial years of light rail operation, trains will load
passengers primarily on the east side of the platform. The west side of the platform will be lightly uses. As
headways are shortened in future years, the west side of the platform will begin to be utilized on a consistent
basis.

Should budget constraints require reductions in the initial investment, the construction of the west track, costing
$661,300, could be delayed until the headways require using both sides of the platform. The pocket track would
be reoriented to connect with the east track rather than the west.

This capital cost should only be delayed if the construction funds are unavailable during the initial years.

COST SUMMARY INITIAL COST RECURRING COSTS ':',‘f:_‘cﬂn%'g;;
ORIGINAL DESIGN $ 661,300 — 661,300
ALTERNATIVE 0 — 0
SAVINGS $ 661,300 — 661,300
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COST WORKSHEET /A

PROJECT:

PASADENA BLUE LINE LIGHT RAIL PROJECT

LNIoN SFRTIAW TRAeAK conSTRuUcFZon/ DEEAY

ALTERNATIVENO. L/ S~ &

SHEET No. 3 of3

CONSTRUCTION ITEM ORIGINAL ESTIMATE PROPOSED ESTIMATE
ITEM UNITS U::%S CUONS‘I/ TOTAL UmlOT.S CUONS,‘T” TOTAL
20
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VALUE ENGINEERING ALTERNATIVE (]

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT

DescrRIPTION: REVISE DESIGN FOR CHINA TOWN STATION

ALTERNATIVENO.  CS-1

SHEET NO.

to CS-5
1 of 3

ORIGINAL DESIGN: (Sketch attached)

A conceptual design for the China Town Station has been developed that includes a cloud theme “wing-shaped”

canopy.

ALTERNATIVE: (Sketch attached)

Redesign the station to match traditional Chinese architecture.

ADVANTAGES:

e Saves costs
e Conforms with traditional designs

DISCUSSION:

When passengers enter the China Town Station they should immediately recognize its symbolism. However, it
is believed that the current station design may present a confusing picture to the using public. It was noted that
the design has been approved by the China Town community, but the source of the approval is unknown. A
more recognizable design, such as portrayed on the attached sketch, should be developed by the Authority and
presented along with the current design to the community for their selection. Placing an artist’s rendering of
both designs in the local newspapers is one means of achieving this goal; another being to conduct a public
meeting at which time both concepts would be exhibited. It is also believed that the more traditional alternative

design will be less costly to construct.

With respect to the “wing-shaped” canopy, it is believed that it will act as an inverted airfoil. In a strong Santa
Ana wind condition, the inverted airfoil will create a downward force that will tend to rotate the canopy and then
cause uplift on the opposite side. Combined with what appears to be an already weak joint where the horizontal
section meets the support column, a structural failure could occur. This should be carefully checked by the

designers.

The fans in the current design are curved and appear to internally incorporate I-beams that act as station canopy
supports. The bending of I-beams into a curved shape is an expensive process. By straightening the fans,

straight I-beams could be used and costs saved.

DISADVANTAGES:

e Community approval required

PRESENT WORTH
COST SUMMARY INITIAL COST RECURRING COSTS LIFE-CYCLE COST
ORIGINAL DESIGN
ALTERNATIVE DESIGN SUGGESTION

SAVINGS

|
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SUMMARY OF POTENTIAL COST SAVINGS LI

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT Lo0cATION: LOS ANGELES TO PASADENA, CALIFORNIA

PROJECT ELEMENT: YARD AND SHOPS (Y&S) PRESENT WORTH OF COST SAVINGS

ALT, ORIGINAL ALTERNATIVE INITIAL COST o&m TOTAL
NO. DESCRIFTION cost cost SAVINGS SAVINGS SAVINGS
Y&S-1 Use prefabricated metal building frame and building 1,340,000 440,000 900,000 — 900,000
skin for all buildings in lieu of custom steel structures
Y&S-2 Simplify the existing HYAC system in the office area by 152,000 80,000 72,000 — 72,000
replacing the VAV system with a number of single zone
units.
Y&S-3 Modify track layout in yard to improve train movements 0 567,190 (567,190) — (567,190)
Y&S-4 Replace cantilevered cast-in-place concrete retaining 269,500 113,300 156,200 —_ 156,200

walls with chain link fence retainer matting

Y&S-6 Use soil nail walls in lieu of retaining walls 483,264 224,250 259,014 — 259,014
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VALUE ENGINEERING ALTERNATIVE ﬂ

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVENO. Y &S-1

DesCrIPTION: USE PREFABRICATED METAL BUILDING FRAME AND SHEET NO. 1 of 13
BUILDING SKIN FOR ALL BUILDINGS IN LIEU OF
CUSTOM STEEL STRUCTURES

ORIGINAL DESIGN: (Sketch attached)

There are four buildings, including Maintenance Building, Blow Down, Car Wash, and Department of Water &
Power (DWP) Buildings, on this site. The Traction Power Substation (TPSS) structures are currently
prefabricated and covered in the Systems portion of the work. All other structures are a combination of steel
frame and concrete masonry unit (CMU) bearing walls used for the building structural systems. The exterior
building skin is CMU from finish grade to eight feet and factory insulated metal panels from eight feet to the
roof. Prefabricated concrete roof planks are used for the roofs at Blow Down, Car Wash and DWP Buildings.
Metal form deck with concrete topping and insulation is used for Maintenance Building floor and roof
construction. Roofs have minimum slope and are covered with a built-up roofing system. Roof drains and
interior roof drain leaders are used to direct storm water to grade.

ALTERNATIVE: (Sketch attached)

Use a prefabricated metal building framing system, exterior metal wall panels, and metal roof for the
Maintenance Building, Blow Down, Car Wash and DWP Buildings. The structural system for Car Wash and
Blow Down buildings is to be a rigid steel frame. A combination of cross bracing and portal frames is to be used
for required for lateral stability. The Maintenance Building will have a structural steel frame. The use of a rigid
frame system or conventional steel framing at the Maintenance Building would be left to the discretion of the
Design/ Build Team in order to minimize project schedule and construction costs. Because the DWP building is
being constructed for another agency, a metal building may not be selected. Building construction materials and
systems should be reviewed with Department of Water and Power before advertising for a Design/Build Team.
If the DWP building can also be a prefabricated structure, it will eliminate the need for precast concrete and
masonry work on the project.

Maintenance Buildings and DWP Building will be insulated with standard batt insulation with vinyl facing.
Walls are protected with metal linear panel up to approximately 7 feet above finished floor. Interior partitions
and office walls are framed with metal studs and finished with gypsum wallboard. The Blow Down Building
will have interior liner panel on all walls and ceilings. Gutters and exterior downspouts are used to drain metal
roofs. Since the Car Wash building is unheated, it will not require any roof or wall insulation or an interior liner
panel. It is suggested that all structural steel in the Blow Down Building and Car Wash building be given a field
applied epoxy coating.

Building dimensions and interior clearances shall closely match existing plans. All interior mezzanines, pits, jib
cranes, equipment, plumbing, HVAC, rooms and layouts shall remain the same excluding exceptions indicated
on the attached Maintenance Building sketch.

COST SUMMARY INITIAL COST RECURRING COSTS if@g&%gs':

ORIGINAL DESIGN 1,340,000 —_ $ 1,340,000

ALTERNATIVE 440,000 — $ 440,000

SAVINGS 900,000 —_ $ 900,000
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VALUE ENGINEERING ALTERNATIVE /A

PROJECT: PASADENA BLUE LINE LIGHT RAIL PROJECT ALTERNATIVENO. Y&S-1

pescrieTiON:  PREFABRICATED METAL BUILDING FRAME AND SHEET NO. 2 of 13
BUILDING SKIN

ADVANTAGES: DISADVANTAGES:

e Reduces project cost with less expensive e None apparent

building materials

e Speeds construction schedule by eliminating
masonry work and steel-masonry interface

e Since the Midway Yard is considered to be a
10-year (temporary) operation, proposed
construction closely matches [ife span

DISCUSSION:

This alternative reduces the cost of the proposed Midway Yard buildings by $900,000 without impairing any
operations. The proposed metal panel is a high quality architectural finish. Considering the project’s industrial
location and low visibility from the general public, building aesthetics is also not expected to be an important
consideration. Eliminating the masonry work from this portion of the project and the interface between precast
concrete, masonry, and steel framing, will help reduce construction time. All considered, the proposed alternative
is sensible and economical for the intended life cycle of the structures, meeting all operational needs.







of |2

276

ALTERNATIVENO. V& S=/
2

SHEET NO.

NY1d HOOVJ 1SHIS z SINIFANOUIAN

dOHS JONVNIINVA ...HTI»UFII’_ 290V
SIOHS W ONYA " amin ant@ vn3avsvd

(Zusgm O» —ma._ AUBOUHITY NOUYLHOMSHVUL NYINIOJOULIN ALNNGO 11 TONY 501 @

SKETCHES /A

Pvie Winoy,
ey Swiead 193ym .;vv £
;@wsv&c INAY N
I . | (1)
i1 T4 T _ T L
- F TV B 2o Eaa 4 T30 p e T i ) -
fl. J17T] I ;
w o D2 AR A Y =tra
> i Pl B |1 g 2% F
= qi £ ‘X 11
A h 3
2 : T
i ik
_U " Bl e
A o ' r ||||||||||||||||| ! he
- Mwy_./ ..... A === S 411G
- = . - -
< 4 (4
0 | FETTREEEL o e e e s T sl |
' H
aaaaa )
7 R S 3 L T o d ...dm.Q
ECR el G IR RN {ERIN S RN R L HE
s RO 3 AN [RFa i Nz N z A M6
- - ! ! 3
== 8 28 S ! i ) : 5 7 nmﬁ v
4 i " ' “ «fg == w @.- w@L o4 M M.v
3 | 1 \ + Va0 sl fn!l-/( m
Y o A = 11
K ]
|

— i { ) ! N
=i = ! W @] N ey s [
- { [O) ® |1 — [ | ! PEYU: uoee) i
M e o a) (outauttats s Mttt 1 | A |.,.\..|....... B Y Perszzzzzzzzzasaez Mr.. @
K -ﬂm._ @ 1 44 7" 1310 LG ! < "
=] : o B 1 m&mlm, B
2 H 1) TR AR A AR R
2K m | RO RO b
i THIPS (e " ' 300 “ 4
: HE 9 ﬂﬁ\l\s& 20b {osmeaes aniwe
= o S o S,
i || =) o AM,A WA_‘,MMM_:T < MA\MFM_.,:,:_,Q, B T raY Bnis I u o
i oK ] o 48l 7
T
i

@7 >e23 X Tect om R Jv7 oo a ] n 2 v [ IE ¥ I paryTs
T

® a6 o —we o 6 0o .

PASADENA BLUE LINE LIGHT RAIL PROJECT
‘-& )
e
i
AnL
i

W As DESIGNED
i
i
r._

PROJECT:







ALTERNATIVENO.  \ fs—)
sveeTno. Y of 13

SKETCHES /A
M ALTERNATIVE

PASADENA BLUE LINE LIGHT RAIL PROJECT
AS DESIGNED

a

PROJECT:

277

22L e D e wOIEE [ ===~ —
T Wd 30013 1514 == SINIWNOUIANT DOV 2on
- dOHS JONVNIINVA [iSwpliminapi = | et
m,.._\ v SJOHS B QivA aNI7 INTE VNIAVSVI o
00190 | VNIGvSVd Ol LdW1 ALSOHIY NOUYILOGSHWLL NVINOJOULIN ALNNOO S3IFONY 501 S0y |-
o2y e

\ ﬂ\@‘ @l Nv1d 80013 1S3

1 ) EOers
e K23 I EZL | ot FEL A fvb. KRG IO N

P g TR rjl\!i?\).; ) v Aol on ) o q« vt vo "
B S (L7 S M
H

‘M—u rp W ———re = = ARy . - o sy eI e - - Wl.l
m o g.ﬂﬁw:‘ % '%—: 2 [ K

'.Va-ﬁv-;ov.-

@&

,‘gb_’.

o3

Fo-. . oy ==l » & "
:
(059 - PNRO) [©] [ thoa 1N TEIUE e T N T U tg: £ et ~
@ - @ mu.\ G R (e S S EEEE T RS !
& b N AR OO TOT TS THE YNt St (90, 9 (9L, 1O 1N ) %IM ]
3 N7 B | ECESERTTEETECLEGHELT o, 2

:
4
'y

-k
S|
i
-
®

Pz 4 '.

~

, ved ) R g e ) i By
,i\t.\dma ;o i L R TR Oy | —

S T L TV T T T T TR L T T TP T Tt L UL T Tt ) R
O O O T R T R T R il s

-T

G NER]
|
L

. At @] _ w @]

9 n
i
b o A435-F 59087 o8 -2 -DW\ R o o4 - b -0 -89 H 0-8 840
-2 £ -0 H
.ﬂﬂ T T3 YTy o pOeT 2 T it » 9

® o > ORI X0) o 0 o |







of /3%

«

—

)

278

ALTERNATIVE NO. Y¢ S=2

SHEET NO.

SKETCHES /A

ALTERNATIVE

Q

PASADENA BLUE LINE LIGHT RAIL PROJECT
){ AS DESIGNED

PROJECT:

NYid 80014 NNVZZIn SE SINFANOUIANT 5DV F—ssmaraa] -
dOHS umuz,‘zm_zz: iyt 3 e
SdOHS 4 (uvr BINIT INTE YNIAVSVI A S S S
00y ¥YN3QYSYd 01 14V AHHOHUTY NOLVIHOSNYHL NYLNOSOMIIN ALNNOD SI1T0NY S0) @ :..smm S y

Shail moous Wi OOV In () Lov 5 .03

@I ‘ o0 W/ o Nvid 0013 uz_z<NNuz

o §a — e T

e

_\4 AT o
' ¢ AV v
D ) ) OO OH OO OO OO0 MW:@@QM“ N\

i i (g s prw s 223 ] s
4 LE*TIN) s Al

Ex i TR AT v e ()

B ) @ @
ﬂ o
ST —
.-u.L\...: Lt e I!uti:JF m X
....... T S RS bemr o~
v N ERC I e

! ' . H . ) . .m
wn | Eu_.i,J T * ................. T P P «ﬂ _4,-@
P .@IJ-&-;.V-%@@.@.@ XN S 7w A S, e e S g SRR LT
....“ .&.@.@.&\Wﬁ.@,ﬂ—,ﬁgf-?.w.,; B A % Tl PR “..?..,y,.,..i,lu. ............ \.\...h_ ............ //..,.. .I-.:l.a,v©
H - H ' I ) \
L : : : : / ' Vi H
L[ A o [ D me s IS
ik ﬁ ; Uoool i e r.lHW.N*.ﬁkHHWW» e
H ..1 5 i ™ T N o v
_ enpmmie e AR o ]
R B e T S @ ............ - T O
B — e ] S \ il : ¥
ST it | T
@ o _ / ,, :
M | | L W\/R — _ e N Bl
T u iR .nu%. " “ " .
3 D0V L,8 ST L &y .04 EIr SLDLD H T s 7 ]
iy Ha T N T XY B O
P 0 < ot i I3 3 3 I+

EOO)

o T







of 1%

279

ALTERNATIVE NO. ' & S~/
(A

[} .

z lzz_ | e I T e S T S onw - =T=T=
R Wl 0014 ININVZZIN i...nw..m..mm' SINIWNOUANI DDV VOO d

G S dOHS DNV JLNMI [iwpiiningi=—- S—1 -

pu-n._ Al - <z“w.%<o.m<m ..o:z«»3<‘ ani1 3N vNaIavevd BT —-1-

7] oono.ull d 0l 1dv1 ALHOHLY. NOUVILOUSNWIL NYLNOJOULIN AINNOD STTENY SO1 YN -

Slui 20048 w1 00 v B (D) o \B -0 4-%,
@ll. /mv L/ Nv1d Y0014 ININVZZ3A

- EIeETS - T 1

i VBT 8 SV ar Yo
" ¢ @@@@@@@@&@@@@i

N e R TR

MOOw \
Iz

Al h:?.:‘ "

SKETCHES A

n T >
b -~ . e wm

ER
o

50 Boae

)( ALTERNATIVE

o=

AS DESIGNED

i
' ' '
. . ' ! :
} 1 i '
. ' i - . -
\ i ' .
i ! P e gt T
v : - R 11 v
' v N3 . ‘ s
P 01,8 skoves *L G .08 on ¥ P N H ETY T
v -2y H ER 4 T T T
_ e e T Dt i N3 T R " IR v T

& o G CENE - 20) ® @ 0

PASADENA BLUE LINE LIGHT RAIL PROJECT

Q

PROJECT:







—
] ~”
] v -
L G
l > o
S N
F
o o
> 0
172) Eog N
wl g =z — C e e S PP P e € 12 2
H m m u‘mu.“w: zmozwv mm