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1.0 EXECUTIVE SUMMARY
1.1 Introduction

The City and County of Honolulu (“City” or “Grantee”) is requesting to enter into Preliminary
Engineering (PE) for the Honolulu High-Capacity Transit Corridor (HHCTC) Project (“Project”)
in accordance with the Federal Transit Administration (FTA) New Starts requirements. The
Project is intended to provide improved mobility in the highly-congested 25-mile east-west
corridor along Oahu’s south shore between Kapolei and the University of Hawaii at Manoa (UH
Manoa). The Project would provide faster, more reliable public transportation services than
those currently operating in mixed-flow traftic. The project also would provide an alternative to
private automobile travel and improve linkages between Kapolei, Honelulu’s urban center, UH
Manoa, Waikiki, and the surrounding urban area.

In March 2007, the Federal Transit Administration (FTA) assigned Booz Allen:Hamilton (BAH)
to serve as the “resident” Project Management Oversight Contractor (PMOC) for the Honolulu
Project. On August 11, 2008 the FTA assigned a:$econd PMOGC:(Jacobs) to provide
concentrated oversight efforts in order to inform FTA’s decision regarding project approval for
potential entry to preliminary engineering. Jacobs is to provide FTA with “information and well-
grounded professional opinions regarding the reliability of the project scope, cost, and schedule
of the Locally Preferred Alternative.” This Spot Report represents.the PMOC’s (Jacobs)
assessment of the Salt Lake Alternative of the HHCTC Project basedon the information
provided by the City during the period of August to October 2008.

1.2 Project Description

The “First Project” consists primarily of aerial structure (18.91 miles) but also includes a short
retained fill section (0.34 miles). The proposed investment also includes nineteen stations (18
aerial and 1 at-grade), sixty transit vehicles, and both administrative and maintenance facilities.
The specific.modal technology for this project is steel wheel on steel rail. The City has referred
to the mode as a “Light Metro” vehicle. However, the vehicles can be described as automated
short heavy rail vehicles with a tight turning radius. For the purposes of this Spot Report,
including the transit capacity analyses, the vehicles are identified as a “heavy rail” vehicle, which
corresponds with the modal technology identified in the Standard Cost Category workbook
estimate provided. by the City,

The First Project is‘planned:to be delivered in two phases.

e Phasel
o East Kapolei to Navy Drum Site Maintenance Base/Leeward Community College
(CO)
e Phasell

o Leeward CC to Puuloa Road (Salt Lake)
o Puuloa Road (Salt Lake) to Nimitz Highway
o Nimitz Highway to Ala Moana Center Terminus
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The 2007 estimate for the full First Project is approximately $5.258 billion, in Year-of-
Expenditure (YOE) dollars. The City’s target Revenue Operations Date (ROD) for the First
Project is December 2018.

1.3  Jacobs Scope of Work

Under this Work Order, Jacobs is to provide the following deliverables:

o Subtask 11A: General Review of Grantee's Technical Capacity and Capability
Subtask 32A: Project Capacity Review
Subtask 32E: Project Delivery Method Review
Subtask 33A: Parametric Project Cost Estimate Reviews
Subtask 34A: Project Schedule Review
Subtask 35A: Project Cost Contingency Baseline Review
Subtask 35C: Project Schedule Contingency Review {combined with Subtask 40B)
Subtask 40A: Assessment of Project Cost.Risk
Subtask 40B: Assessment of Project Schedule Risk (combined with Subtask 35C)

Each of these deliverables comprises individual sections of this Spot Report and is summarized
below.

1.3.1 Subtask 11A: Review of Technical Capacity and Capability,

Methodology
The PMOC established a methodology to comprehensively review and address the pertinent

requirements and documents per the 74 Project Management Oversight Operating Guidance
(PG) #11, Technical Reviews of Grantee Technical Capacity and Capability, Project
Management Plan (PMP) Review Products and Progedures; and the New Starts Project
Planning and Development Checklistof Project Sponsor Submittals to 'TA to Enter Preliminary
Engineering (Checklist) developed by FTA inJuly 2007, and Technical Review of Grantee
Technical Eapacity-and € apability; dated March 29, 2007.

Summary of Findings
The PMOC Technical Capacity and Capability (TCC) Assessment is separated into three

categories: Document Review, Technical Capacity, and Technical Capability.
(1)  Document Review

The PMOC used the FTA document New Starts Project Planning and Development
Checklist of Project Sponsor Submittals to F'TA to Enter Preliminary Engineering (PL)
dated August 10, 2007 as a guide to support the TCC document review process. Table
1-1 provides a listing and status of the subcategories of the Project Management Plan in
accordance with 49 Code of Federal Regulations (CFR) 633 and FTA’s Project &
Construction Management Guidelines, May 2003 Update. The Real Estate and
Acquisition Management Plan (RAMP), Quality Management Plan (QMP), Bus Fleet
Management Plan (BFMP), Safety and Security Management Plan (SSMP), and Third
Party Agreements and Permits are typically submitted to the FTA as stand-alone
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documents that supplement the PMP. This list does not include all of the documents
needed to satisfy the FTA requirements to enter PE, only the documents necessary to
support the PMOC TCC assessment.

Table 1-1.

: 1 I atest
sory Date Date .

Basic Requirements
Project Sponsor Staff Organization

New Starts Checklist to Enter PE

06/12/07

05/21/08

0

Addressed in PMP Chapter 2

Project Budget

09/11/08

0

Ageepiable, requires revision during PE

Project Schedule 09/20/08 0 § Acceptable requires revision during PE
Document Control Procedures Addressed in PMP Chapters 3 & 7, a

separate Documenit { ontrol Plan,
faentioned in the PMP. has nét been
developed

Change Order Procedures

Addrcgsed in PMP Chalf')Térs 6,7,10 &

Material Testing Procedures

11
l Addressed in PMP Chapter 10

Internal Reporting Procedures

Operational Testing Procedures

Quality Assurance/Quality Control
(QA/QC)

06/12/07

RAMP

05721/08

Addtressed in PMP Chapter 3

Addiessediin PMP Chapter 16

Addressed in PMP Chapter 2 & 3, and
the £ OMP. See Plans below

Needs revisions to better address
contracting delivery methods and
related procedures. Need to include
PDP and PEP requirements in update to
PMP during PE.

Acceptable, requires revision during PE

QMP

l 01/03/08 | 04/01/08

11/03/08

05/12/08

Acceptable, requires revision during PE

BFMP

0671 207

04/04/08

Acceptable

SSMP

01/03/08

05/12/08

(=) Revj Rl Ren]

Acceptable, requires revision during PE

Third Party*Agieements Mgmt. Plan

Included in PMP, acceptable

RFMP

N/A, no existing rail system

(2) Technical Capagity

The PMOC determined the project sponsor’s technical capacity by reviewing the
organizational structure and matrix responsibilities of each position listed in the project

organization chart contained in the PMP Rev. O.

The PMOC used the project organizational chart and interviews with project staff to
identify the current staff members and project management procedures that have been
utilized during the current planning phase. The PMOC concentrated on the roles and
responsibilities within the City and its PMC organization. Because the blended project
organization consists of several entities described above, the PMOC focused on the
Honolulu High-Capacity Transit Corridor Project
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coordination and traceability of actions and decisions, and of well-defined and functional
relationships. The PMOC reviewed the current procedures being implemented and
discussed proposed preliminary engineering, internal control, and design management
and reporting procedures.

Results of the PMOC interviews and project organization review comments are included
throughout this report. = The PMOC determined that many of the roles and
responsibilities, job descriptions, and lines of authority were well documented in the PMP
and companion documents but not clearly understood or implemented by project staff.

Not all positions in the project organization chart are filledi The PMOC has identified
“capacity” issues as several key City and PMC management positions remain vacant or
vacated due to retention challenges stemming from the project’s geographic location and
other related issues. Several of the City positions.are currently filled by “Acting” or
“Interim” staff members from the PMC team. While these temporary selutions may fill
an immediate void, the PMOC believes the resource demands associated with the PE and
Final Design phases of an approximate $5Billion projectrequire full time'and
concentrated attention, and continuity within the grantee’s organization for' smooth
transition into further phases. The City position vagancies combined with the interim
placement of PMC staft will further strain resource availability and utilization as the
PMC contract completion date expiresin late 2009. The City has indicated that the PMC
contract can be extended; however, the terms for period of performance and contract
extensions are not clear in contract doguments provided to the PMOC.

(3) Technical Capability

The PMOC determined the Project sponsor’s technical capability by reviewing the
resumes and condugcting interviews of key management staff members. In addition the
PMOC reviewed the Booz Allen Hamilton(BAH) PMOC spot reports, trip reports, and
meeting notes. "The PMOC. concentrated on the relevant rail design and construction
experience, and program management experience for each interviewed staff member.

The City key management staff members interviewed by the PMOC maintain a high
degree of professional maturity and expertise. While most of the City employees lack
mega-program experience, they have established basic defined roles and responsibilities
and have so far demonstrated they can work together as a team.

The PMC key management staff members interviewed by the PMOC maintain a high
degree of proféssional maturity and expertise. Several of the members have worked
together on other large, successful projects. Also, through the interview process, the
PMOC found the PMC key management staff is experienced, has established basic
defined roles and responsibilities, and works together as a team. All are essential
qualities for a competent and effective project management organization.
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While certain challenges are inherent with a blended organizational approach, the PMOC
has determined the City and their PMC key management staff, currently in place, is
fundamentally sound and capable.

Conclusion
(1)  Document Review

As a result of the TCC document review and interviews with City and County of
Honolulu, the Project Management Support Consultant (PMC) and the General
Engineering Consultant (GEC) staft, the PMOC identified the'need'to revise the PMP in
order to more adequately address contracting strategy methods, recent evolution of
organizational and staffing changes and recent revisionsto the project scope and vehicle
technology. In addition, the PMOC explained that a Project Development Plan and a
Project Execution Plan were needed to support the PMP and the “implementation” of the
PE and Final Design phases, respectively. The PMOC and FTA agreed to share an
annotated PDP Table of Contents with the City to assist. with their plan development.
The PMOC and FTA notified the City during the September 2008 Risk Assessment
Workshop.

The City has partially addressed the FTA’s required PMP. elements contained in 49 CFR
633. The PMOC recognizes certain policies and procedures.will be incorporated into the
PMP during the PE and Final Design. phases::: The PMOC did not prejudice these
secondary requirements and concentrated on the primary requirements needed for FTA
approval to enter PE.

The PMP and the companion documents will need further revisions when more definitive
information evelves during the PE phase in order to support the PMOC’s future Entry to
Final Design assessment.

It is.the PMOC s, professional opinion that the PMP Rev. 0 must be revised to include a
PDP. The PMOC recommends the next PMP revision be completed and submitted early
in:the PE phase. The PMP and ¢ompanion document revisions are not necessary as
conditions precedent to.enter PE.

(2)  Technical Capacity
While the current €ity staff has demonstrated the capability to manage the work presently
being performed by the PMC and the GEC, as work progresses into PE, the City will
need to add the necessary staff to be directly accountable for the development of the
project design, budget and master schedule. Development of the project design will
include quality review and audit of the GEC as well as any engineering design
consultants assigned to the project; the monitoring of safety and security design
requirements and implementation; and continued oversight of the development of the
project real estate acquisition plan, program and processes.
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G)

Recommendations

It is the PMOC’s professional opinion that the City staff and supporting consultant team
members have demonstrated the technical capacity to support the City’s continuance of
project implementation into the PE phase. While numerous technical capacity issues
exist, no technical capacity issues need to be addressed prior to entry into PE. The
PMOC does recommend the City implement specific staffing, recruiting and retention
efforts to meet the resource demands required of PE and future project phases and
compete this task early in the PE phase.

Technical Capability

The project organization includes a high degree of professional maturity and expertise.
Several of the lead managers have worked together on otherlarge, successful projects.
Also, through the interview process, the PMOC found the key management staff team is
experienced, has established basic defined roles and responsibilities, and can work
together as a team. All are essential qualities for a competent and effective project
management organization. While certain challenges are inherent with a'blended
organizational approach, the PMOC has determined the City/PMC team and its GEC are
fundamentally sound and capable. The PMOC recognizes the project management team
and consultant resource demands will proportionately increase as the project continues.

It is the PMOC’s professional opinionithat the City staff'and supporting consultant team
members possess the technical capability to:support the City’s €ontinuance of project
implementation into the PE phase. No technical capability issues need to be addressed
prior to entry into PE.

The following recommendations should be considered during the Preliminary Engineering phase:

(1)

2)

Honolulu High-Capacity Transit Corridor Project

The PMOC identified the need to revise the PMP in order to more adequately address
contracting strategy methods, recent evolution of organizational and staffing changes and
recent revisions to the project:scope, including the vehicle technology selection. The
PMP should be revised to includesa PDP and PEP prior to issuance of a Record of
Decision.

The PMOEC recommends that the key management positions currently occupied by the
PMC be filled by City staff no later than issuance of the Record of Decision. The key
management positions the City should focus on filling are, in no particular order:

e Chief, Transportation Planning

Real Estaté Acquisition

Manager of Quality Assurance

Manager of Safety and Security

Contracts Administrator

The PMOC believes certain staff functions should be independent of the designer and the
CM functions, and beholding to the Grantee. In some instances this is accomplished by
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separate consultants, another government agency/department, or by Grantee staff hiring
for at least the project duration.

(3) The PMOC recommends that other City key management positions currently vacant be
filled by City staff before preliminary design work advances too far — certainly prior to
the issuance of a Record of Decision. Essential design control, contracting principles,
community outreach and other functions should be developed during the PE Phase and
should include input from these City new hires. The positions, in no particular order, are:
e Manager of Project Procedures

Public Information Specialist

Chief Configuration Management

Contracts Administrator

Manager of Administrative Services

4) The City may encounter difficulty acquiring the experienced staff needed to manage the
corridor independently for the long-term assignment, given Hawaii’s cost of living, and
distance from the mainland. The City should provide a staffing plan for the transfer of
PMC positions including the dates by which all PMC staff positions will be filled by City
staff. This staffing plan should be developed early during the PE phase.

(5) The PMOC recommends the City establish a regimented training program as the project
refines and continues in order to execute a “knoewledge transfer” from the project
consultants’ expertise. This can be done through the.development and refreshment of
training manuals and.related materials, togéether with'a reasoned period of transition by
and between consultant and.new hire City employee.

1.3.2 Subtask 32A: Project Capacity Review

Methodology
The PMOGC:followed the requirements outlined in the /74 Project Management Oversight

Operating Guidance (PG) #32: Project Scope, Definition and Capacity Review Procedures,
dated‘March 29, 2007 to assess and evaluate operational capacity of the Project. This analysis
employs practices recommended in the 7CRP 100 to evaluate proposed operations and the
capacity of the planned rail transit system. This analysis was based on all information made
available to the PMOC by the City. The effective date for the completion of this analysis by the
PMOC is October:2008.

At the most basic level, rail transit capacity is a seemingly simple concept that addresses the
question of how many persons can be moved within a period of time. The actual calculation of
that capacity, however, is somewhat more complex involving considerations relating to car
capacity, train length, maximum train speeds, train acceleration and braking characteristics,
station dwell times, operating margin, track configuration, traction power system capacity, and
safe following distances between trains. 7CRP 100 defines capacity in two ways for rail transit.

e Line capacity: the maximum number of trains (made up of some number of vehicles
forming a ‘consist”) that can pass a point during an interval of time (i.e., cars per hour).

Honolulu High-Capacity Transit Corridor Project 1-7
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Line capacity is a function of train (or consist) length, maximum train speeds, train
acceleration and braking characteristics, station dwell times, operating margin, track
configuration and associated speed restrictions, terminal station configuration, and safe
following distances between trains. The proposed transit network is a simple double track
system operating entirely on exclusive right of way.

e Person capacity: the maximum number of persons that can be carried in one direction
past a point during an interval of time under specified operating conditions without
unreasonable delay, hazard, restriction or uncertainty (i.e. passengers per hour). Person
capacity is a function of line capacity and rail car capacity. Rail car-capacity is a
function of the number of seats on each rail car, the amount of usable standing space on
each rail car and the acceptable level of crowding among standing passengers. TCRP
100 specifies that 3.2 ft* of space per standing passenger is “reasonable service load with
occasional body contact. Moving to and from dogrways‘requires somge effort”

This document evaluates the proposed Project infrastructure and operation:
e to determine if it provides sufficient person capacity to carry the forecast volumes of
design year peak period passengers and

e to determine the theoretical /ine capacity (providedia sufficient pool of vehicles were
available).

Summary of Findings/Conclusion

(D) The planned frequency of 3.5 minutes with 2 car trains is insufficient to serve the 2030
peak-of-the-peak passenger demand. An increase of frequency to 2.8-minute headways
or an increase in train-capacity is necessary to maintain a design loading standard
presented by the Project criteria documentation of 3.2 ft* of standing space per standee.

(2) The dwell time assumption of:20 seconds is too short. An estimated dwell time based on
the forecast.passenger activity 1s moréappropriate ranging between 27 and 41 seconds at
each station for a.total of 16:20 of dwell time for the peak-of-the-peak train compared
with the City’s allowance of 111:20.
(3) Together, the end-to-end running time and peak fleet size do not provide sufficient
recovery.time at terminal stations for trains to reliably turn for their next trip.

4) The current project scope has a vehicle fleet size of approximately 60 vehicles (with six
spares). Operating a 2.8-minute headway through the peak of the morning peak and a 3.5-
minute headway otherwise would require 27 trains to maintain. This represents an
increase of four trains / eight cars over the proposed service level, thus suggesting a
project budget to support a fleet size of up to 68 vehicles, less spares.

(5)  With either signaling type (cab-control or moving-block) a 2.8-minute headway is well
within the capability of the planned corridor.
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(6) The current ridership projections for the project are 5,745 passengers per hour.
Depending on the signaling type, the maximum person capacity is either 10,294 or
11,384 passengers per hour, thus would support the anticipated ridership projection.

Recommendations

(D) The Project has substantial documentation for this point in its planning and design, the
completion of Alternatives Analysis. PMOC does recommend that the City undertake
more detailed demand forecasting for the corridor and build into the rail component of
the modeled network capacity constraints that closely resemble .if not altogether mirror,
North American rail transit experience. Certainly these constraints‘need to reflect
policies and standards planned by the City for the Project, 3¢t PMOC highly recommends
rigorous scrutiny by the City of the parameters used by .the modelers.

(2) PMOC recommends the use by the City of the TCRP./00.as a guidange tool in setting
capacity constraints for demand forecasting, and assessing viability and functionality of
the Project.

1.3.3 Subtask 32E: Project Delivery Method Review

Methodology
The PMOC followed the requirements outlined.in the F'7A Project:Management Oversight

Operating Guidance (PG) #32: Project Scope, Definition and Capagcity Review Procedures,
dated March 29, 2007 to assess and evaluate the grantee’s.technical approach for delivering the
proposed Project within the constraints of their.existing or propesed statutory or organizational
procurement authority and:in the:context of theirproject strategies, risk analysis, and
procurement planning..<The PMOC also assessed and evaluated whether the grantee’s project
delivery method and:contracting packaging strategy as defined and implemented in the PMP
minimizes project risks and provides. the greatest likelthood of implementation success.
Specifically, this section of the:Spot Repott:provides an overview of the contracting
methodology to be employed during the design, construction, and procurement phases of the
project.

Summary of Findings
Table 1-2 and Table 1-3 provide a summary of the consultant contracting methodology and
construction/ptocurement contracting methodology that the City intends to utilize for this

Project.
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Table 1-2.

Consultant Contract Packaging

80.01 PE/EIS Project-wide Aug-07 Mar-10 | NTP givento PB in
August 2007 for EIS
80.02 Final Design West Oahu/ Dec-09 Mar-12 | Final Design to be
Farrington completed by DB contract
Guideway/Utilities team
Contract (Phase I) '
Maintenance Facility Mar-10 Apr-14 } Einal Design to be
and Storage Yard' completed by DB contract
team
Systems' Apr-10 |+ Dec-18 3 Final Design to be
completed by DB contract
fcam
Kamehameha Utility Apr-10 Aug-11
& Guideway Design
Salt Lake Utility & /| Dec09 | VApr-11
Guideway Design
City Center Utility & Oct-18 Jan-12
Guideway Design
West Oahig.Station Aug-10 Dec-11 | 3 stations
Group
Farrington Statien Aug-09 Feh- k1| 3 stations
Group
Kamehameha Sfation Oct-11 Jan-13 | 2 stations
Group +
Pearl Highlands Not yet Notyet | 1 station
Station/ Multi-Level Defined | Defined
Pagking Facility
Salt [.ake Station Apr-12 Jul-13 4 stations
Giou
l { ity Center Station Mar-10 Jun-11 | 3 stations
Gitoup
Kiakaako Station Mar-10 Jun-11 | 3 stations
Group
H1/H2 Ramps at Not yet Notyet | Draft Contract Packaging
Pearl Highlands Defined Defined | Plan refers to H2 and H1
ramps separately. It is
unclear whether one
design contract will
include both ramps.
80.03 Project Managenient | Project-wide Apr-07 Oct-09 | Contract awarded to
for Design apet InfraConsult in April 2007
Construction
(1* Contract)
Project Management Aug-09 Dec-18 | Second PMC contract to
for Design and be awarded
Construction
(2™ Contract)
80.04 Construction Project-wide Aug-09 Dec-18
Administration &
Management

'Contract will be Design-Build. All others will be Qualifications Based Selection (QBS).
Honolulu High-Capacity Transit Corridor Project
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Table 1-3.  Construction and Equipment Contract Packaging

10 | Guideway West Oahu and Farrington DB Dec-09 Mar-12 | Includes installation
and Track Guideway and Utilities of running/third rail
Elements Contract

Kamehameha Contract DBB Sep-11 Jun-15 Includes installation

of running/third rail

Salt Lake Contract DBB Aug-08 Dec-15
City Center Contract DBB Mar-13 Auip-16

3 stations; includes
park-and-ride lot
Farrington Station Group DBB Mar=} | Apr=14 | 3 stations; includes
park-and-ride lot
2 stations; includes
ark-and-ride lot
Nov-18 |4 stations includes
park-asidéride lot
3 stations includes
park-and-ride lot
3 stations; includes
park-and-ride lot

Apr-12 May-19 | Procure, install, test,
and commission

20 | Stations West Oahu Station Group DBB Jan-12 Apr-14

Kamehameha Station DBB Feb-15 Feb-17
Group
Salt Lake Station Group

Jun-15

City Center Station Group Jul-1 5_—1 Mar-18

Kakaako Station Group DBB Sep-ls5 Jun-19

Elevators and Escalators

(SCC 20.07)
30 | Support Maintenance Facility and Mar-10 Apr-14 | Includes
Facilities Storage Yard (SCC 30.01 procurement of rail
and 30.03) for full alignment;
two sites under
consideration
40 | Sitework K amehameha Utility and Apr-12
and Special | HI'Ramps Relogation (SCC
Conditions 40.02)
Salt Lake Utility Reloeation Feb-11 Jun-13
(56C 40.02)
City Center Utility Nov-11 Oct-13
Reloeation (SCC 40 02)
Systems Train Centtol and Signaling DB Apr-10 Dec-18 | To be packaged with
(SCC 5001 revenue vehicles
procurement
Traction Bower Supply
SCC 50433)
Lraction Power Distribution
(S£€50.04)
Communications (SCC
50.05)
Central Control (SCC
50.07)
Fare Equipment (SCC DBB Not yet Notyet | Install owner
50.06) defined defined | furnished equipment
70.02 | Vehicles Heavy Rail Vehicles DB Apr-10 Dec-18 | To be packaged with
systems components
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The contract delivery methodology proposed by the City could be successfully executed. The
City does have the statutory authority to award the contract types currently under consideration.

At this phase of the Project, the PMOC cannot provide a detailed opinion on the constructability
of the proposed design. Although the base guideway elements are constructible, it cannot be
definitively ascertained if they will be constructible throughout all portions of the corridor.
However, the PMOC does believe that the conceptual plans have been advanced sufficiently for
this phase (pre-PE). However, the PMOC does have some concerns as they relate to design and
construction of key elements as well as the overall Project implementation:

e General
o The PMOC is concerned that the multiple delivery methods.being considered for
Phase I and Phase II, particularly guideway censtruction, may:not be the most
cost-effective means to deliver the Project. The PMOC recognizes that this risk
can be mitigated with proper coordination of contracts and sufficient.contract
language. However, until there iséprogress with régard to these items, the risk
remains.

o Given that the spread of bidding for Phase I and II. will occur over a period of four
to five years, the City must ensure it has adequate contingency to account for
construction market changes relativete.labor, material, and equipment.
Contingencies are discussed later in this Spet Report:

o The PMOE shares:the City's concern that there may not be sufficient labor to
support:the Project without significant increases in unit costs to offset any
importation and subsistence of laborito the island. Specifically, the PMOC is
concerned that estimates may not be sutficient to offset the need to import labor,
especially for specialty systems:work and even the guideway construction.

The PMOC shares the City's concern that the availability of major materials (fuel
cement, steel. copper, lumber, etc.) will be an issue for the Project and the bids
will reflect such.uncertainty. The concern is two-fold. First, there is uncertainty
in the global construction market that is impacting material costs. Since this is a
multi-year award and build-out, conditions are subject to change and can vary
greatly. as they have in the past few months. Second, the limitation of available
materials:for an island market may impact cost and schedule. There is a
significant cost and time component associated with shipping materials to Hawaii.

2

o The PMOC shares the City's concern regarding the availability of construction
equipment available to support the Project schedule. There will be numerous
contracts being simultaneously executed over the course of the Project. The
increase in equipment needs, particularly during the peak years, may result in
higher than anticipated unit costs and schedule issues.
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e SCC 10 — Guideway and Track Elements
o From a review of the geotechnical data provided by the City, it is clear that the
subsurface conditions are highly variable along the 20-mile corridor. The City
should determine whether they will prepare and issue a Geotechnical Baseline
Report.

o Site access to station construction area is constrained. The amount of traffic and
pedestrian congestion and close proximity of business and residential properties,
particularly along Phase II, will severely restrict the contractors’ access, material
delivery, and installation. This could result in schedule pressure and increased
costs due to loss of contractor productivity. In addition, the City will require the
contractors to identify the laydown, or staging, areas for each individual contract.

o The PMOC cannot determine the adequacy of General Conditions for any of the
DB or DBB contracts at this time. The:City is still in the process:of developing
draft contract documents.

o Final Design of the Phase I line segments and systems components‘will be
performed concurrently by two separate DB contractors. There is concern that the
necessary coordination bétween the DB contractor, for the Phase I line segment
and the DB system contract can:be achieved adequately to prevent delays or cost
impacts. The issue is identified to ensure that it is treated appropriately. The
PMOC experience is that any‘and all DB centracting be done with the utmost
understanding by the grantee of the ¢ertainty of the scope of work it is bidding

such that the funetional requirements of the products are known as well as the

interfaces to avoid pest-contracting change orders, confusion between contracts,
schedule differentials that cause delay claims, etc. Oftentimes, the benefits of DB
contracting get reduced. considerably when design changes by the owner are
surfaced after contract award;:as.well as interface scheduling becomes impacted.

There may be duplication of design efforts. The typical viaduct superstructure
sections of'the:line segments will generally be uniform throughout the full
corridor. By'haying the DB contractor develop the line segment design for Phase
Land an EDC ‘complete the line segment design for Phase 11, the City may not
realize any potential cost savings from a more efficient Phase II design. The
PMOC understands there is no requirement that the viaduct be uniform.
However;.the PMOC suggests that utilizing a uniform section, where possible,
may reduce costs, provide efficiencies in construction, and minimize long-term
maintenance costs.

o The schedule for contracting the DBB work is tight. The schedule may have
insufficient time to recover from contract document amendments during the
bidding process, poor bids, protested bids, real estate acquisition delays, and
delays associated with access or permits. It is noted that these activities are not on
the current critical path. However, with further refinement of the schedule, it is
expected that some, if not all items, may become critical.
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e SCC 20 - Stations, Stops, Terminals, Intermodal
o Site access to station construction area is constrained.

o Material and equipment staging/storage areas have not been identified. The
PMOC recognizes more definitive information will evolve during the PE phase.

e SCC 30 — Support Facilities: Yards, Shops, Administration Buildings
o The PMOC shares the City's concern that the uncertainty:with the Maintenance
and Storage Facility (MSF) location has not been adequately:captured in the cost
estimate. There will be numerous impacts if the Navy.Drum Site cannot be
acquired including rail alignment, construction staging (i.e. rail storage), and
operational constraints. This should be addressed early in PE.

o The scope for the Administration Building and Operations Control Center has not
been defined. The PMOC recognizes more definitive information will evolve
during the PE phase. However, itfis typical in AA for a grantee to provide a
conceptual design for such a critical facility:and its functions. This‘also provides a
"Basis for Design" document for the estimators.and subsequent scopes of work
for PE phase.

e SCC 40 - Sitework and Special Conditions
o The City has not finalized any utility agreements. The PMOC recognizes more
definitive information will evolyve during the PE phase.

o The City has not incorporated detailed utility adjustment and relocation activities
in the Master Project Schedule. The PMOC recognizes more definitive
information will evolve during the PE phase.

SCC'S0- Systems and SCC 70 — Revenue Vehicles

o Understandably, the scope and criteria for the systems components and revenue
vehicles have not been fully defined as the Project remains in the Alternatives
Analysis (AA)/Planning phase. These SCC categories should be addressed
immediately in PE given the accelerated nature of Phase I and the critical impact
any:decisions on vehicle and systems technology will have on the overall Project
configuration.

e SCC 60 — Right-of-Way
o The Right-of-Way (ROW) schedule, as defined in the PMP, has not been
sufficiently developed. The PMOC recognizes more definitive information will
evolve during the PE phase.

o The PMOC has concerns with the technical capacity (resource availability) of the
City’s ROW Department to maintain schedule. Staffing with expertise in
acquiring property and improvements under various strategies based on project
requirements will require expertise and capacity for easements, partial takes, full
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takes, eminent domain, relocation and relocation assistance, etc. Care must be
taken in assuring the City staff can meet the project schedule as well as handle
their core departmental needs as well.

o The PMOC has concerns with several significant areas including: temporary
construction easements; the "economic remainders" (particularly for properties along
Dillingham); and visual/aesthetic impacts of the guideway and stations to adjacent
property owners. The City may discover the necessity to acquire more partial or full
takes and/or temporary or permanent construction easements:than initially planned
thus impacting the project budget and schedule.

Conclusion
At this juncture of the development of the Project, and as relates to the Project Delivery Method
(PG-32E) assessment, the PMOC concludes that the Project:ready to enter the PE Phase of work.

Recommendations
To bring the project up to a satisfactory level of consideration, the PMOC recommends that FTA
require the City to address each of the relevant findings in Section 5:0 of this Spot'Report, and
adequately respond to each. Alternatively, the City should show reasonable cause in not
agreeing with a finding(s) and, either, provide a rationale disagreement with the finding(s) or
what course of action it intends to take, and when, during the early stages of the PE Phase. The
PMOC believes this FTA requirement will ‘protect the Federal interests should PE Phase funding
be approved and enable the City to embark on PE efforts with a farmore definitive scope of
work and overall budget and schedule.

1.3.4 Subtask 33A: Parametric Project Cost Estimate Review

Methodology
The PMOC followed the requirements outlined in.the F'7A Project Management Oversight

Operating Giitdance (PG) +33: Characterization of Grantee Project Cost Estimate and
Escalation, dated Mareh 29, 2007 to:assess and evaluate the grantee’s cost estimate.
Specifically, the PMOC completed a review of the project cost estimate to ensure it was:
Mechanically correct and complete

Free of any material inaccuracies or incomplete data

Consistent with relevant, identifiable industry or engineering practices
Uniformly.applied by the grantee’s cost estimators and consistent in its method of
calculation

Consistent with the project scope outlined in the appropriate NEPA documents

The PMOC then assessed the integration and traceability of the estimate into the defined scope
of the project for the purposes of “baselining” the project estimate as the costs, scope issues and
project become more fully defined and developed through progression of project definition.
Using the data developed from this analysis, the PMOC made adjustments to the grantee cost
estimate for use in the PG-40 Risk Assessment.
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The PMOC also reviewed and evaluated the general uniformity in the grantee’s escalation of
costs from the base year, to the YOE dollars, the escalation factors used to estimate YOE dollars
and the soundness of the economic forecasts and escalation factors.

The focus of this evaluation is the City’s 2008 Standard Cost Category (SCC) Estimate, referred
to within this Spot Report as the 2008 SCC Estimate. This estimate was prepared by their
General Engineering Consultant (GEC) and their subconsultants. However, much of the
information used to evaluate this estimate is contained in other supporting project documentation
made available to the PMOC.

Summary of Findings
The PMOC reviewed the City’s 2008 SCC Estimate (Table 1-4) that correlates to the scope and
values included in the Administrative Draft Environmental Impact Statement (ADEIS). The
PMOC Cost Estimate Review consists of two primary fungtions:, The firstisa review and
evaluation of project scope inclusively, as identified inithe ADEIS. The second:is a
characterization of the mechanical and fundamental:soundness.of the cost estimate:. The PMOC
review also includes an evaluation of the cost estimate source data and its use in the 2008 SCC
Estimate. The cost elements were also reviewed for aceuracy.and applicability to:the project.
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Table 1-4.

2008 SCC Estimate

Project Esti

vy

Base

Year

YOE

Guideway & Track Elements (Route Miles

Total

1,261,224 594 226,489 688 1,549,289.729 278,220,191
0 0 0 0

Contingency

Total

Contingency

10.01 |Guideway: At-grade exclusive right-of-way
10.02 |Guideway: At-grade semi-exclusive (allows cross-traffic) 0 0 0 0
10.03 |Guideway: At-grade in mixed traffic 0 0 0 0
10.04 |Guideway: Aerial structure 1,103,789,580 196,943,292 1,355,896,379 241,925,365
10.05 |Guideway: Built-up fill 0 0 0 0
10.06 |Guideway: Underground cut & cover 0 0 0 0
10.07 |Guideway: Underground tunnel 0 0 0 0
10.08 |Guideway: Retained cut or fill 6,631,081 1,244,479 8,145,627 1,528,720
10.09 |Track: Direct fixation 139,213,885 26,126,771 171,010,495 32,094,155
10.10_|Track: Embedded 0 0 0 0
Track: Ballasted 0 0 0 0

Track: Special (switches, turnouts)

11,590,048

2175446

Track: Vibration and noise dampening

Stations, Stops, Terminals, Intermodals

At-grade station, stop, shelter, mall, terminal, platform

14,237,228

2,671,952

0
262,975,504
0

. 49353599
g

338,165,718
0

63,464,777
0

Aerial station, stop, shelter, mall, terminal, platform 199,467,259 256,499,133 48,138,115
Underground station, stop, shelter, mall, terminal, platform U 0 0
Other stations, landings, terminals: Intermodal, ferry, trolley, etc. 0 0 0
Joint development 0 0 0

Automobile parking multi-story structure

0

0

0

Elevators, escalators

[ 30 [Support Facilities: Yards, Shops, Admin. Bidgs.

Administration Building: Office, sales, storage, revenue counting

63,508,245

11,918,821

117,190,233
20078 671

. 215 sm
5:/67,655

81,666 585
135,868,487

15,326,662

4,303,859

Light Maintenance Facility

0

Heavy Maintenance Facility

97,114,662

0

22,932,682
0

0

18,225,858

110,935,805

20,819,722

Storage or Maintenance of Way Building

0

0

0

Yard and Yard Track

0

[ 40 [Sitework & Special Conditions

Demolition, Clearing, Earthwork

643,868,033

31,210,292

0
144,662,152
7,627,681

0
753,546,133

36,526,732

0
169,304,267

8,926,999

Site Utilities, Utility Relocation

363,610,903

88885 174
3048 179

425,549,299

104,002,691

[ 8" O]
285 5a.047

0
44,207 464

40.03 |Haz. mat'l, contam'd soil removal/mitigation, ground water treatments 12,476,369 14,601,625 3,568,584
40.04 |Environmental mitigation, e.g. wetlands, historic/archeologic, parks 12,730,112 3,111,193 14,898,591 3,641,161
40.05 |Site structures including retaining walls, sound walls Q 0 0 0
40.06 |Pedestrian / bike access and accommodation, landscaping 0 0 0
Automobile, bus, van accessways including roads, parking lots 223,840,357 42,008,925 261,969,887 49,164,831
Temporary Facilities and other indiregtgggts during construction 0 0

502,549,444

56,780,544

137.662,191 45,887,397 160,122,543 53,374,181

135,163,482

45,054,494

Train control and signals 39,131,195 7,343,892 50,260,529 9,432,574

§ Traffic signals and crossinggrotection 28,875,760 5,419,218 37,088,338 6,960,502
50.03 [Traction power supply: substations 50,687,225 9,512,654 65,103,219 12,218,155
50.04 |Traction power distribution: catenary and third rail L1 072,372 14,595,821 99,891,674 18,747,030
50.05 |Communications 23 635,131 4,435,690 30,357,217 5,697,248
50.06 |Fare collection system and equipment 4,763,385 893,962 6,118,143 1,148,214
Central Control 10,689,979 2,006,227 13,730,324 2,576,820
UCTION SUBTOTAL {10--50) 2,520,813,411 486,706,376 3,077,419,511 592,893,360

157,216,156

52,405,385

60.02 |Reloeation of existing households and businesses

Vehicles

2,498,709

266,143,610 51,511.667 329,618,886 63,797,204
0 0 0 0

832,903

2,906,387

968,796

. Light Rail

Heavy Rall 236,412,673 45,757,292 292,797,118 56,670,410
. Commuter Rail 0 0 0 0
70.04 |Bus 0 0 0 0
70.05 |Other 0 0 0 0
Non-revenue vehicles 6,089,670 1,178,646 7,542,057 1,459,753
Spare parts 23,641,267 4,575,729 29,279,711 5,667,041

| B0 [Professaonai®erviees === 4= @
Preliminary Engineering 75,624,402 14,601,191 93,695,632 18,090,296
Final Design 113,436,603 21,901,787 140,543,448 27,135,444
Project Management for Desjgr_l_and Construction 138,644,738 26,768,851 171,775,325 33,165,543
Construction Administration & Management 252,081,341 48,670,638 312,318,773 60,300,988
Professional Liability and other Non-Construction Insurance 37,812,201 7,300,596 46,847,816 9,045,149
Legal; Permits; Review Fees by other agencies, cities, etc. 37,812,201 7,300,596 46,847,816 9,045,149
Surveys, Testing, Investigation, Inspection 12,604,067 2,433,532 15,615,939 3,015,050
. Start up 88,228,469 17,034,723 109,311,570 21,105,345
ISUBTOTAL (10 - 80) 3,680,863,235 730,117,354 4,504,117,258 890,967,709

| 90 [Unallocated Contingency 220,851,835 220,851,835 270,246,065 270,246,065

SUBTOTAL (10 - 90) 3,901,715,070 950,969,189 4,774,363,323 1,161,213,774

| 100 |FinanceCharges . | sagestopor. . 0 484,070,859

TOTAL PROJECT COST (10 - 100)

4,261,366,070

950,969,189

5,258,434,182

1,161,213,774
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(1)  Review of Construction Costs

The PMOC team reviewed the 2008 SCC Estimate and supporting data provided by the
City, which included information regarding civil, architectural, track work, utilities,
vehicles, and systems components. The estimate is well organized and appears to support
the scope described in the ADEIS. The level of development of the estimate is very
limited and depends heavily on Allowance, Lump Sums, and Cost Estimating
Relationships (CER). The cost estimate quantity unit measures are predominately Rail-
Feet, Track-Feet, or Square Feet. The cost estimate quantities were parametrically
derived within the Timberline cost estimating software. The ¢ost €stimate contains a
significant amount of unit pricing from similar transit projects across the US mainland.
These prices were adjusted to reflect the Hawaii marketd@and applied to the respective
quantity unit measure.

Additionally, the GEC transferred and incorporated cost from the 2007 MK Utility
Estimate for Private Utility Relocations/Remiovals. However, a 15.0% reduction was
taken for an “assumed” franchise sharingswith the utility and a 10.0% reduction was
included for utility relocation design as this was stated.to have been included in the units
in the methodology.

Unit costs are standard throughout the estimate and did not take into consideration
varying conditions along the alignment.“The:cost estimate dees not account for
unforeseen ground conditions or related unusual geotechnical conditions. Some
consideration was given structurally to account forwvariability in grades, structure height,
or spans and known geotechnical conditions.

There were some guantity and mechanical errors that were discovered in this review.
These are reported in:each.of .the SCC section of this report. Additional cost related
issues or risks that were:identified as.concerns in other sections of this Spot Report are
noted below.

(2) .« Review of General Condition Costs

The GEC generated detailed assemblies for the 2006 Parametric Estimate. This estimate
included the contractor’s overhead and profit (General Conditions) in the unit costs as
variable percentages dependent upon the individual assembly and estimator’s judgment
as follows:
e 0.5% to 6.0% tor Maintenance of Traffic

e 06.0% to 10.0% for Mobilization/Demobilization
o 0.5% to 4.0% for Minor Utilities

All CER items in the 2008 SCC Estimate include contractor indirect costs, overhead &
profit, and allocated design & construction contingencies, although no specific
breakdown of these components is available. However, these General Conditions
components from the 2006 Parametric Estimate are not fully traceable to the 2008 SCC
Estimate. The 2008 SCC Estimate does not include a separate category or line item(s) for
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indirect cost and likewise does not contain supporting documentation explaining the

inclusion of indirect costs within the direct cost line items. Some of the information

typically contained in a General Conditions estimate includes:

e Detailed Construction Schedule

e Contracting and delivery strategy (i.e. Design/Build, CM-at-Risk, Multiple Prime,
Fast-track, etc.)

e Necessary equipment lists and durations

e Contract requirements for Quality Control/Assurance, Scheduling, Traffic Control,
Liquated Damages, Assignment of Risks.

e More detailed information on actual construction required

The PMOC recognizes a detailed line item estimate for General Conditions is not feasible
this early in the project. However, it is recommended that the City eonduct a review and

evaluation of all elements typically associated with' General Conditions. so these items can
further developed in PE and adequately incorpérated into the cost estimate.

(3)  Review of Quantities

The 2008 SCC Cost Estimate appears to support the scepe described in the ADEIS. This
cost estimate included both summary. sheets and detailed backup in MS Excel for each
SCC. The cost estimate criteria document.describing the methodology used in
developing the estimate was provided and is incorporated into the project estimates. The
methodology does not, in any detail, address_other assumptions made in developing the
estimate, the schedule,.and documentation.of productivity or unit costs, indirect costs or
overhead and profit.

The detailed’estimate sheets were reviewed forthe individual line items of each SCC.
Quantity spot checks were not:performed on line items or quantities in the 2006
Parametrie:Estimate as these are'not directly traceable back to the conceptual drawings
butiwere generated by GECs Timberline software in their parametric estimating
approach. The PMOC crosschecked the transfer from the detail sheets to the 2008 SCC
Estimate summary sheets of the estimate and found the accuracy of the estimate is
excellent and no math-type discrepancies were identified at this level. However, this
does not:mean to imply that the entire estimate is mechanically correct. It is a simply one
step in the PMOC chegking the accuracy of the estimate.

Due to the style of estimate that was prepared — a parametric estimate — an in-depth
review and analysis or correlation of project quantities was not developed by the PMOC,
as would normally occur in projects in later stages of development and as required by
PG-33 (Subtask 33B). The drawings are considered planning documents as they were
developed to support the ADEIS. Quantities are basically alignment lengths, structure
counts, major utilities identified, and other similar broad-style or all-encompassing
quantities.
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(4)  Review of Cost Estimate Escalation

Escalation factors are of great concern, given the recent financial events impacting the
United States’ and global economies. The 2008 SCC Estimate includes the following
escalation rates:

o 4.85% for FY2009
e 3.55% for FY2010
o 290% for FY2011
e 2.80% thru FY2019

These percentages add a value of approximately $997 million:to the SCC Base Year
Project Costs, including contingency (escalation portion) and finance costs.

The Engineering News Record (ENR) Construction Cost'indices indicate an average
escalation of 4.4% for the past five years and 3:2% for the past 15 years. The twelve-
month period beginning in April 2008 experienced an annual escalation rate:of 5.1%. It
is the PMOC’s opinion that the percentages used:by the City starting in FY2010 may be
inadequate. The PMOC believes the City should institute a more conservative and
realistic approach of applying substantially higher escalation rates to the 2008 SCC
Estimate as a result of the instabilities and downtrends recently experienced in the United
States market and historical data provided.by ENR. For purposes of adjusting the cost
estimate as input into the Cost Risk Model; the.PMOC utilized the following escalation
rates:

e 4.85% for FY2009
o 4.25% for FY2010'through 2015
o 2.80% forEY2016 through 2019

(5)  PMOC Adjustments to. Base Cost Estimate

Based on a review. of the'above items, the PMOC made adjustments to the Project’s
direct costs due te omissions in:scope or to under valuation of certain cost items. The
PMOC has identified adjustments to the Base Cost Estimate (BCE) that can be
categorized as Line Item Adjustments, Excise Tax Adjustments, or Escalation
Adjustments.

The City’s BCE of $5:258 billion (YOE) includes $890.97 million in allocated
contingency, $270.25 million in unallocated contingency, and $484.07 million in finance
charges. The BCE appears to also have some latent contingency, but the amount cannot
be easily quantified at this stage of the project because the SCC line items are based
primarily on CERs. To condition the BCE, the PMOC identified the following
adjustments:

e Line Item Adjustments — $193.58 million (YOE)

e Excise Tax Adjustment — $49.09 million (YOE)

e Escalation Adjustment — $197.10 million (YOE)
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The input for the Cost Risk Model and basis for the evaluation of project cost
contingency is the Adjusted BCE, which is the BCE net of contingencies and finance
costs and includes the PMOC adjustments discussed below. To develop the Adjusted
BCE (Table 1-5), the following steps were taken:

e Start with City’s BCE (YOE) — $5,258,434,182

Strip YOE allocated and unallocated contingency — $1,161,213,774

Deduct YOE financing costs — $484,070,859

Apply PMOC YOE adjustments as outlined above — $439,773,956

Result is an Adjusted BCE (YOE) of $4,052,923,510
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Table 1-5.

PMOC Adjustments and Cost Risk Model Input

SCC

Description

Guideway & Track Elements (Route Miles]

Risk Assessmel

nt Model Input

YOE

PMOC Adjustments

Adjusted

w/o Contingenc

Line Item

Excise Tax

Escalation

Total

1,271,089, 53-8 0 4] 17,018, 250 71,30341 4 88,521 664

Total

Stations, Stops, Terminals, Intermodals
At-grade station, stop, shelter, mall, terminal, platform

274,700 941
0

Aerial station, stop, shelter, mall, terminal, platform

208,361,018

10.01 |Guideway: At-grade exclusive right-of-way 0 0
10.02 |Guideway: At-grade semi-exclusive (allows cross-traffic) 0 0 0 0 0 0
10.03 |Guideway: At-grade in mixed traffic 0 0 0 0 0 0
10.04 |Guideway: Aerial structure 1,113,971,014 0 14,914,870 62,490,630 77,405,500 1,191,376,514
0.05 [Guideway: Built-up fill 0 0 0 0 0 0
0.06 |Guideway: Underground cut & cover 0 0 0 0 0 0
0.07 |Guideway: Underground tunnel 0 0 0 0 0 0
0.08 |Guideway: Retained cut or fill 6,616,908 0 88,593 371,190 459,783 7,076,691
10.09 |Track: Direct fixation 138,916,339 0 1,859,940: 7,792,815 9,652,755 148,569,094
0.10 rack: Embedded 0 0 0 0 0
0.11 rack: Ballasted 0 0 0 0 0
0.12 rack: Special (switches, turnouts) 11,565,276 ] 12,368,902
0.13 : Vibration and noise dampening 0 0

22,030,008
0 0

296,730,949
0

13,306,473

6,788,807

215,149,825

Support Facilities: Yards, Shops, Admin. Bldgs.

A Underground station, stop, shelter, mall, terminal, Elatform 613,588 9,920,983 9,920,983
20.04 [Other stations, landings, terminals: Intermodal, ferry, trolley, etc. [1] [1] [1]
20.05 [Joint development 0 0 0 0
20.06 [Automobile parking multi-story structure 0 0 0
20.07 |Elevators, escalators 5,320,219 71,660,141

112,472,333

30.01  |Administration Building: Office, sales, storage, revenue counting 249,420 638,536 19,267,359
30.02 [Light Maintenance Facility 0 0
30.03 [Heavy Maintenance Facility 1,206,557 3,088,891 93,204,974
30.04 [Storage or Maintenance of Way Building 0 0
30.05 |Yard and Yard Track 0 0

Temporary Facilities and other indirect costs during construction

Train control and signals

Traffic signals and crossing protection

30,127,836

546,642

40.01_|Demolition, Clearing, Earthwork 27,599,732 369,531 924,112 1,293,642 28,893,375
40.02 |Site Utilities, Utility Relocation 321,546,608 5,904,254 14,765,191 140,103,371 461,649,979
40.03 |Haz. mat'l, contam'd soil removal/mitigation, ground water treatments 11,033,041 147,721 369,415 517,136 11,550,177
40.04 |Environmental mitigation, e.g. wetlands, historic/archeologic, parks 11,257,430 150,725 376,928 527,653 11,785,083
40.05 [Site structures including retaining walls, sound walls [1] [1] [1]
40.06 [Pedestrian / bike access and accommodation, landscaping 0 0 0

Automobile, bus, van accessways including roads, parking lots 212 805055 2849,230 7,125,275 9,974,505 222,779,560

0

16,368,708
2,719,224

0

19,659,286
3,265,867

0

265,428,187
44,093,822

403,379

2,006,575

2,409,954

32,537,790

Traction power supply: substations 52 885,063 708,074 3,522,252 4,230,326 57,115,389
50.04 |[Traction power distribution: catenary and third rail 1,086,439 5,404,397 6,490,837 87,635,480
Communications 330,170 1,642,404 1,972,574 26,632,543

Fare collection system and equipment

66,542

331,007

397,54

5,367,478

f——
[CONSTRUCTION SUBTOTAL (10 - 50)

Central Control

11,153,505

149,333

742,846

892,17

12,045,684

m———
2,484,526,151

104,810,770

—
34,864,217

e
131,856,550

3,151,756

MY
286,154,693

(EFtacioicad
2,110,680,844

109,958,383
107,962,527

Light Rail

1,937,592

58,265

1,995,857

765,521 saz W F559, uss 1505 783- EEIER 5 T8 as7

. Heavy Rail 236,126 707 30,374,879 3,161 ,482 16,872,834 50,4091 94 286,535,902
70.03 _|Commuter Rail 0 0 0 0 0 0
70.04 |Bus 0 0 0 0 0 0
70.05 [Other 0 0 0 0 0 0

Non-revenue vehicles 6,082,304 3,037,488 385,666 3,504,589 9,586,892

Spare parts

Professaonal Services

Breliminary Engineering

23,612,671

75,605,336

0
756,053,354 40,733,531

4,585,389

THEe 111
T075,567

1,687,283

43,090,373
4,336,728

2,003,432

94,492,027
9,995,784

25,616,102

850,545,581
85,601,120

Final'Desian 113,408,003 6,878,083 1,610,501 6,505,092 14,993,677 128,401,680
A Project Management for Design and Construction 138,609,782 8,406,541 1,968,390 7,950,6i 18,325,605 156,935,3
0.04 |Construction Administration & Management 252,017,785 15,284,62 3,578,891 14,4557 33,319,281 285,337,0
0.05 |Professional Liabilitx apd other Non-Construction Insurance 37,802,667 2,292,69: 536,834 2,168,3 4,997,892 42,800,55
Legal; Permits; Review Eees by other agencies, cifies, etc. 37,802,667 2,292,694 536,834 2,168,364 4,997,892 42,800,559
Surveys, Testing, Investigation, Inspection 12,600,889 764,231 178,945 722,788 1,665,964 14,266,853
Start up 88,206,225 229,269 1,184,056 4,782,607 6,195,932 94,402,157

L (10 - 80)

[ 50 T[Unsllocated contingen . of ol o o 0l 0]
[SUBTOTAL (10 - 90) 3,613,149,549 193,579,830 49,091,399 197,102,727 439,773,956 4,052,923,505

Finanhce Charges 484 070,859
| 100 |

TOTAL PROJECT COST (10 - 100)

3,613,149,549

4,097,220,408

193,579,830

193,579,830

49,091,399

49,091,399

197,102,727

197,102,727

439,773,956 |

439,773,956

4,052,923,505

A84.070,550
4,536,994,365

Conclusion
In general, the PMOC has found that the current available cost estimate is reasonable and

acceptable for a project in the Pre-PE phase. The following specific observations are provided
and should be addressed once the Project is advanced to PE.

(1)

The PMOC’s review of the City’s project cost estimate concludes the estimate is not
mechanically correct in some instances but is essentially consistent with the project scope
identified in the ADEIS, although it is not entirely free of inaccuracies.
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(2) The PMOC has characterized the project cost data as an AACE “Class 4” estimate due to
its mostly parametric nature. The PMOC derived the data elements based on a
professional judgment from other projects.

(3)  Asnoted herein, the PMOC identified a risk associated with the cost estimate General
Conditions based on a lack of definition.

4) The PMOC found an understatement of costs with regard to the Excise Tax value
included in the Estimate.

(5) The PMOC found a shortfall in the value calculated for.the Public Utility relocations as a
result of not including all costs from the base 1992 Original Estimate.

(6)  The Project staff noted in the September 2008 Risk Assessment Workshep that the
Private Utilities would be fully funded by Project. However, the 2007 MK Utility
Estimate that was used to prepare the 2008 SCC:Estimate:was reduce