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1.0 Executive Summary

The purpose of the cost estimation phase of ST2 is to identify the likely capital and operations
and maintenance costs of selected projects. This will permit Sound Transit (ST) to develop an
adequate funding scenario for the project/program implementation. This technical memorandum
documents the approach to capital cost estimation. The capital costing methodology presented in
this document acknowledges the varying degrees of design that will be available for ST2 projects
and takes advantages of ST experience building similar facilities. ST2 planning and cost
estimating both focus resources and analyses on the largest projects with the greatest potential to
impact the overall cost of the ST2 Plan and, therefore, the greatest risk to successful delivery of
the ST program.

The ST2 capital cost estimating process has as its overarching goal to generate conservative,
realistic cost estimates for which ST can deliver the projects, as defined, during the ST2
implementation period.

The general approach for the ST2 capital cost estimating methodology consists of five steps:

Define the project scopes

Identify unit costs

Estimate quantities

Calculate the costs

Validate the cost estimates against ST’s actual cost experience during Sound Move

1.1. Levels of Costing

While there are a variety of project types (park-and ride lots, light rail lines, commuter rail
extensions, etc.) for the purposes of costing, the projects will be grouped by the level of planning
and enginéering that will be available at the time of the cost estimates.

Level 1 — Projects with Completed Preliminary (30% ) Engineering

As part of Sound Move, Sound Transit has completed preliminary engineering on the North Link
segments as far north as Northgate. The cost estimate prepared by ST as part of the preliminary
engineering efforts will be reviewed to ensure assumptions and features included in the design
are still consistent with the desired project definition. Depending on the date of the cost
estimate, it may be necessary to inflate costs to be consistent with the base year for all other ST2
projects. '

Level 2 — Major Fixed Guideway HCT Projects (stand alone segments or extensions to the
current Sound Move Plan)

Project definitions for large scale (typically light rail or rail-convertible BRT) corridor projects
were prepared as part of the Long-Range Plan update. The definition of these projects will be
refined based on additional planning and conceptual engineering. Plans, critical profiles and
typical sections wil} be prepared for the alignment and key facilities. An engineering report
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documenting design assumptions and facility features will be prepared. Cost estimates will be
developed based on standard FT A cost categories. ‘

Level 3 — Smaller Scale Discrete Projects

Smaller scale projects (e.g., park-and-ride lots, Sounder service extensions, ST Express route
enhancements, etc.) will undergo planning investigations resulting in project definitions
sufficient for developing cost estimates. However, conceptual engineering documentation will

“not be produced for each of these prolects Cost estimates will be prepared in a more generahzed
form than for Level 2 projects. : :

| 1 2, 1.2 General Approach to Estimating Capital Costs

The following documents the general capital cost estimating approach that will be apphed to the-
" projects in Level 2 and 3 descnbed above.

1. Define Projects

Define and document features and assumptions for each project

» Standardize project definitions for like project types to avoid omission of standard
Or recurring costs

¢ Review project definition with ST Corridor Teams, Technical Advisory
Committees, jurisdictions, and ST2 Work Teams

e Exert tight version control on project definition, and update cost estimates when
project definitions change

2. Generate Unit Costs

Compile unit cost information based on ST experience with similar facilities
e Utilize other local unit cost data for facilities for which ST has no prior
experience (e.g., bus rapid transit)
¢ Cross-check unit costs against other projects throughout the US
3. Estimate Quantities

¢ Use typical drawings, where practical
¢ Calculate areas from site plans

4, Calculate Costs

e Develop cost estimates based on project definitions and unit costs
5. Validate cost estimates

e Review project definition and costs through ST Work Team review
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o Compare against like projects that have been constructed or for which engineer’s
estimates have been prepared.

2.0 Background and Purpose

This technical memorandum documents the capital cost estimation methodology that Sound
Transit (ST) will use for projects considered during development of the ST2 Plan, which will be
the next implementation phase of ST’s Long-Range Plan. Cost estimates will be developed to
assist in the financial comparison of various project and program alternatives. ST will use these
cost estimates as the basis for initial project and program budgets.

Reasonable and defensible project cost estimates are critical in advancing the selected ST2
improvements to voter approval. In some cases, the cost estimates will be based on conceptual
designs. These estimates will require thorough project definitions and appropriate contingencies
to reflect the early stage of design and degree of uncertainty about the ultimate project scope so
that ST has an appropriate degree of confidence that the projects can be completed within the
revenues identified for ST2 implementation.

Cost estimates for ST2 planning will make use of “lessons learned” from the initial
implementation phase of the ST Long-Range Plan (known as Sound Move). Substantial project-
specific experience is available for ST Link light rail transit (I.LRT), regional express bus (ST
Express), and Sounder commuter rail. Accordingly, existing ST cost data will be used to the
extent possible in developing ST2 cost estimates.

Through eight years of implementing Sound Move projects, ST has developed severa} basic
“lessons learned” regarding the development and use of cost estimates — especially at the
planning level. These “lessons learned” include:

* Ensure that all cost elements and the costs of all project development stages (from
planning to commissioning) are included in the individual project cost estimates;

* Provide adequate contingencies in the cost estimates, appropriate to the level of project
planning and/or design and the resulting risk;

¢ Consider third-party cost estimates, but still subject all projects to a uniform ST cost
methodology;

e Ensure that, in the case of projects that may be funded in partnership with other public
agencies, the cost estimates represent the fully developed project rather than just the
expected ST portion; and,

¢ Base the cost estimating methodology on a clear, written definition of project scope.

ST and its consultants have developed this methodology and these “lessons learmed” as
prominent, intentional components of the cost estimating process.
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3.0 Relationship to Overall Evaluation Process

The cost estimating for this project fits within the overall context of the ST2 planning work
currently being conducted for ST. Estimated costs will serve as one component of an overall
process of screening, evaluation and packaging that will be applied to all projects identified as.
candidates for subsequent ST2 implementation. In general, ST2 planning will identify a
collection of projects that fit within the Long-Range Plan, meet financial constraints, and meet
ST’s principles, goals and objectives.

For more information on the overall evaluation methodology, refer to the Technical
- Memorandum Task 2.0 — Methodology Development and Documentation Subtask 2.1 — System
and Project Evaluation Methodology (Parsons Brinckerhoff, February 2006).
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4.0 Definition of Scope of ST2 Projects

Initially, the types of facilities for which estimates will be prepared will be identified.
Assumptions related to the scope of each project will be described along with significant items
that are specifically excluded in the project description. Where appropriate, the descriptions will
reference existing projects that are either already built or in the engineering phase. These project
descriptions will be presented in template form to help ensure that cost-significant components
are not overlooked and to prompt a standard set of appropriate questions to be resolved when
considering similar projects.

Throughout the ST2 planning and cost estimating process, project definition and cost estimates
will be linked. Version control will be enforced throughout so that changes in project definition
documents will trigger reassessment of the cost estimates for individual projects.

4.1 List of Potential ST2 Projects for Cost Estimation
The initial source of information for identifying projects will be ST’s list of potential ST2
projects for each major mode. The ST Board of Directors’ adopted Long-Range Plan (2005)
constituted the list of potential ST2 projects and represented the types of projects requiring the
preparation of cost estimates. This list will likely be amended with additional projects
throughout the ST2 planning process. These projects include components of the high capacity
transit (HCT) lines identified in the adopted 1996 Long-Range Transit and affirmed in the Long-
Range Plan update, and the identified supporting projects being considered for ST2
implementation.

Light Rail Transit (LRT) components include:

* Rail guideway (at-grade and grade-separated);

* Stations and structure type including finish elements and major
electrical/mechanical and sysiem components;

* Infrastructure associated with guideways, stations, park-and-ride facilities, and
signing/wayfinding;

» Site work and site considerations, demolition, site preparation and utility
mitigation;

* Ancillary facilities, and systems elements (traction power supply and distribution,
communications, systems command and control, and fare vending);

¢ LRT vehicles;
¢ Maintenance and operations facilities, storage and yard track; and

¢ Right-of-way purchase and lease of real estate, including required relocation
programs and legal costs.
Bus Rapid Transit components potentially include:

¢  Guideway;
e Ancillary structures, civil and traffic facilities;
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Line stations and terminal stations (including ]ayover space), including ﬁmshes,
electrical/mechanical, and necessary Park-and-Ride capacity;

Vehicles; o _

Right-of-way, including any relocation programs, and legal costs; and
Additional maintenance and operations facilities.

Sounder Commuter Réil potential components:

Park-and-ride lot expansion;

New station construction including finishes, electrical/mechanical, and necessary
park-and-ride capacity;

Rail extensions mc]udm g civil and traffic and systems elements for alignments and
stations;

Station enhancements, including additional vertical access, TV monitors (TVMs),
canopies, and bike storage;

Lengthened platforms at existing stations;
New/expanded layover facilities;
Pedestrian bridges at stations;

Systems improvements to support system expansion
(track, signal and capacity improvements); and-
Additional vehicles; '

- Cab cars

- Coaches
- Locomotives.

ST Express Bus potential components:

Park-and-ride lot expansion;
New pedestrian bridges;
Vehicles;

Expanded maintenance and operation (M+0) bases
(Sound Transit portion of expanded facilities);

Direct access ramps;

Freeway stations; and
Transit centers.

February 2006
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5.0 Project Definition

Conceptual engineering design development of selected projects will be undertaken as part of the
ST2 planning process. The refinement in project definition that arises based on ST2 conceptual
engineering work will provide an increased level of confidence in the assumptions and cost
ranges when compared to the earlier work that was carried out for the Long-Range Plan Update
(see the various issue papers prepared during the Long-Range Plan update, including Issue Paper
E.1: I-90 Corridor/East King County High Capacity Transit Analysis, March 2005.)

The project list for ST2 planning consists of fixed guideway segments and extensions and a
variety of discrete HCT facilities such as park-and-ride facilities, transit centers, commuter rail
stations, and HOV direct access facilities. These projects will be investigated and cost estimates
will be developed. The level of engineering investigation and documentation to be undertaken
on these projects will vary on a project-by-project basis. Order-of-magnitude cost ranges will be
developed for these projects to ensure that adequate capital cost allocation is incorporated in the
ST2 Plan for the development of the funding scenario.

Sound transit has identified three types of project groups for cost estimating purposes:

* Level 1 - Projects with Existing Preliminary Engineering
As part of Sound Move, Sound Transit completed preliminary engineering on a segment
of the North Link LRT line (University of Washington-to-Northgate), which will be
considered as part of an ST2 program. The cost estimates prepared by ST as part of the
preliminary engineering effort will be reviewed to ensure assumptions and features
included in the design remain consistent with both the desired project definition, and the
overall ST2 cost estimating methods.

¢ Level 2 - Major Fixed Guideway Extensions
Project definitions for large scale corridor projects (typically light rail or rail-convertible
BRT) were prepared as part of the 2005 Long-Range Plan update. The definition of these
projects will be refined based on additional planning and conceptual engineering. Plans,
critical profiles and typical sections will be prepared for the alignment and key facilities.
Documentation of design assumptions and facility features will be prepared. Cost
estimates will be developed based on the Federal Transit Administration’s Standard Cost
Categories (SCC) for Major Capital Projects.

e Level 3~ Smaller Scale Discrete Projects
Smaller scale projects {e.g., park-and-ride lots, Sounder service extensions, ST Express
route enhancements, etc.) will undergo planning investigations and conceptual
engineering resulting in project definitions sufficient for developing cost estimates.
However, conceptual engineering documentation will not be produced for these
individual projects. Cost estimates, based directly on Sound Transit’s Sound Move
implementation experience with comparable projects, will be prepared in more
generalized cost elements than for Level 2 projects.
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All cost estimates will be developed using a consistent methodology rooted in Sound Transit
agency experience, explicit lessons learned, and defined project scopes. Figure 1 shows the
general process that will be used for developing all conceptual cost estimates. The level of
investigation will depend on the project type as discussed above. A more detailed descnpuon of
each process step is provided in the followmg sections of this report.
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Figure 1: Capital Cost Estimating Methodology Process Diagram ST2 Planning
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6.0 Cost Estimating Methodology

Cost estimates for ST2 planning will be more detailed for some projects, depending upon the
level of project definition available or developed during ST2 planning. All costs will be
appropriate for project evaluation, system planning and funding scenario development.

6.1 Define Standard Cost Elements

‘The project list resulting from the Long-Range Plan Update process will serve as the
basis for determining the standard cost elements that will be used throughout the cost
estimating process. To provide the required level of confidence, it will be necessary to
define projects to a level that allows for the inclusion of detailed program components
and factors that drive costs, such as local property values, inflation, contingencies, and
specific administrative overhead.

6.2 Collect and Summarize Cost Data

Developing unit costs for the ST2 planning work will require a number of these data
sources. Available data from ST, other transit agencies, project databases, WSDOT, and
other industry sources will be gathered and summarized. '

6.3 Compare and Evaluate Cost Data

Cost data from other sources will be considered and compared to local experience to
develop the unit pricing data. Costs taken from projects in other locations will be used to
_validate existing data and fill in the gaps for missing cost elements.

6.3.1 Develop Cost Elements for Projects without Local Data

Local historical data will not be available for all project types included in the ST2
planning list (e.g., BRT). In this case, unit costs will be built up based on
conceptual design and cost components from other sources. For example, with
the exception of the E3 busway and the Downtown Seattle Transit Tunnel, no
exclusive Bus Rapid Transit (BRT) facilities have been built in the Puget Sound
region. Cost estimates for BRT will be based on a conceptual design of the
system, to which per-mile costs for at-grade roadway and elevated roadway (from
WSDOT and other sources) would be applied. .

6.3.2 Methodology for Cost of Elements with Available
Historical Data

Historical Cost Data from Sound Transit

Since initiation of transit improvements under Sound Move (the first
implementation phase for the Long-Range Vision), significantly more project cost
information has become available than was available in the mid-1990s. This
information relates to a variety of project stages, such as;

1) Projects that are complete or currently under construction;
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2) Projects that are well into final design phases and have advanced

engineer’s estimates;

3} Projects for which preliminary engineering has been completed and

anticipated costs have been reviewed and verified by independent
reviews {e.g., FTA’s Project Management Oversight Consultant),

4) Projects for which planning and/or environmental assessment has been

completed and costs have been reviewed and verified.

Examples of Sound Move projects for which historical cost information is
available include:

Construction:

Link LRT tunnel section and station for the Central Link LRT below
Beacon Hill;

Elevated LRT guideways and stations in Tukwila,

At-grade LRT guideways and stations along the E-3 busway in
Rainier Valley and Tacoma,

Sounder commuter rail stations;

Commuter rail track improvements;

Park-and-ride lots (at grade and in structures);

Highway improvements for ST Express;

Direct access ramps for ST Express.

Procurement:

Regional Express buses (various types);

Commuter rail coaches;

Commuter rail locomotives;

Light rail vehicles;

Right-of-way acquisition throughout the service area.

The cost data will be reviewed and condensed to provide all-inclusive conceptual
capital cost data in “per route foot” units, “each”, or using another unit basis as

appropriate.

Historical Data from Other Sources (PB, WSDOT, Other Transit Properties,

FTA)

In cases where ST cost information is not available for specific project types, data
will be gathered from publicly available sources as well as information that have
already been summarized to the project level. The project team will review data
used to develop this information and ascertain whether they are compatible with
the cost methodology described for this project. If these data are compatible, they
will be included in the cost data vsed in this project’s standard cost elements. If
these data are not compatible, the cost element of this project will be considered
as not having usable historical data and the procedures described in Section 0 will

be applied.

February 2006
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Construction item costs have been assembled from the following sources for the
issues papers for the Long-Range Plan update, 1ncludmg Issue Paper E.1. These
will also be utilized for ST2:

e WSDOT/ST Trans-Lake Washington Project, Draft HCT Capital Cost
Methodology (Task 5.6.1) and HCT Capital Cost Estimates for
Preliminary Alternatlve Analyses (Task 7.4.1), February 16, 2001.

e WSDOT Congestion Rehef Analysis — Final Report, Overview of Cost
Estimating Methodologies and Assumptions, September 2004.

¢ Regional Transportation Commission of Clark County, Resort Corridor
Fixed Guideway Project, Project Definition/Draft Environmental Impact
Statement, Build Alternatives Capital Costs, March 15, 2000.

s Letter from WSDOT’s 1-405 Project Team, I-405/SR 520 (Northup) and I-
405/1-90 (Factoria) Interchanges, December 23, 2004.

o  WSDOT 1-405 Corridor Program, Draft Whlte Paper: Bus Rapid Transit
Line Concept, August 2003.

¢ WSDOT unit bid items and prices.

6.3.3 Methodology for Cost of Elements without Ava;lable
Historical Data

For cost elements that do not have the available historical cost data described in
Section 0, cost estimates will be based on a conceptual scope developed as
appropriate for the specific element identified (e.g., bus rapid transit off-line
station). These costs will be developed by combining the costs of the specific
material components (concrete, excavation, utility relocation, etc.) applicable to a

- conceptual design typical cross section and stated in one unit cost. The typical

cross sections developed for the project will be assembled on an “as needed” basis
if no other historical data for the system element is available. Figure 2 shows an
example of this type of cost element.

Figure 2: Bus Rapid Transit ~ Example Cross Section for Twe-Directional Operation
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6.4 Apply Unit Costs to Projects

As part of the evaluation process, corridor teams will evatuate individual projects and create
groups of projects by corridor to form a logical package of new ST2 facilities and services. After
these projects have been clearly defined, unit costs will be applied to yield project cost estimates.

6.5 Validate Project Cost Estimates

The project cost estimates will be compared against similar ST projects (if they exist) or similar
projects in other localities to validate whether the estimate seems reasonable. These validations
will be performed by an internal ST Capital Cost Work Team consisting of the agency’s most
experienced project and program managers.

6.6 Exclusions
Operations and Maintenance (O&M) cost methods will be developed in separate documents.

6.7 Inflation and financing costs will be developed through the
ST2 financial model.Limitations

The methodology documented in this report will provide conceptual estimates for potential
transit projects that could be implemented under ST2. Based on industry accepted practices, this
methodology is intended to yield cost accuracy levels in the range of minus 5 percent to plus 30
percent,

6.8 Base Year Costs and Inflation

All costs developed will be in 2005/6 dollars. Inflation to year-of-expenditure costs will be
addressed via the ST2 financial plan development process. Costs developed in accordance with
the methodology described in Section 6 that are not in current year dollars will be inflated (or
deflated) to current year dollars using established cost data, such as the Seattle Building Cost
Index (BCI) and Construction Cost Index (CCI).

February 2006 13 Parsons Brinckerhoff



7.0 FTA Cost Standard Cost Categories Format to be
Adopted |

The cost estimating methodology and procedures to be applied to the ST2 high-capacity transit
(HCT) projects (Levell and Level 2) will be structured to comply with the Federal Transit
Administration’s spring 2004 Standard Cost Categories (SCC) for Major Capital Projects..
Although this format is currently applicable only to New Starts projects, FTA has indicated that
in time, these standard categories may apply to all FTA projects that include capital components. -

Use of the FTA’s SCC format has the benefit of presenting ST2 cost estimates in an industry-
recognized format that requires consideration of all project components known to drive costs.

The general categories defined in the Standard Cost Categortes { SCC) for Major Capital ‘
Projects include:

1) Guideway and Track Elements;
~2) Stations, Stops, Terminals, Intermodals;
3) Yards, Shop, Administration/Support Facilities;
4) Sitework and Special Conditions;
5) Systems;
6) Right-of-Way, Land, Existing Improvements,
7 Vehicles;
8) Soft Costs;
9) Finance Charges (Note: This cost category will not be mcluded in the project capntal
~ cost estimates; but will be incorporated in the ST2 Financial Plan);
10) Contingency.

Table 1.summarizes the elements included in the Standard Cost Categories (SCC). Cost
elements will be developed consistent with the intent of the FTA’s SCC.

For the ST2 projects for which a greater level of engineering evaluation and documentation is
already available or is being developed as part of the ST2 planning process, additional sub-
categories will be included and unit prices will be developed as required for adequate definition .
of these projects. The ST2 projects for which a higher level of concept engineering mvestlgatlon
has not been conducted, order of magnitude costs will be developed and many of the sub-

- elements or elements with the same intent as these in Table 1 will be incorporated into unit

prices developed for the major cost items. An example of a project in this latter category might
be a park-and-ride expansion. The order of magnitude cost for this pI'O_]BCt type will be adequate
to capture the uncertainty surrounding the project definition.
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