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1.0 INTRODUCTION 

The City and County of Honolulu (City), in cooperation with the Federal Transit Administration 
(FTA), is conducting a study of high-capacity transit service along a corridor between Kapolei and 
the University of Hawai`i at Manoa. In preparing an Alternatives Analysis and Draft Environmental 
Impact Statement (AA/DEIS) for the Honolulu High-Capacity Transit Corridor (HHCTC) Project, a 
methodology will be developed to evaluate the various alternatives for transit improvements in the 
EfFICTC Corridor. 

In evaluating alternatives being considered by the City, a series of methodology reports have been 
prepared that describe the analytical framework for evaluating specific issues. This report describes 
the methods, data sources, and format for calculating and reporting capital costs for each of the study 
alternatives. This is essential in determining the financial requirements for a project and provides for 
cost-effective analyses and project financial planning. This methodology bridges the gap between 
the very early planning level order-of-magnitude estimates (e.g., $150-$200 million per mile) and 
the final 100 percent Engineers Estimate in which hundreds of individual items will be detailed and 
priced. It blends a combination of historical data, conceptual engineering products and allowances 
for design changes and construction contingencies. This cost estimating methodology provides the 
flexibility of being applied to pre-planning and planning level analyses, as well as conceptual 
engineering designs. The contingency factor applied to cost estimates will vary inversely to the level 
of design detail. Therefore, as the level of design goes up, the contingency percentage will go down. 

Management of costs on a project is extremely important. Underestimating costs of a project in the 
early planning stages may occur for the following reasons: 

• A project is not sufficiently defined at an early stage; work is unknowingly and invariably 
left out. 

• A project changes as it develops, work is added but budgets are not increased. 

• Costs or unit rates tend to increase during the time from planning to design. 

• Construction completion is usually delayed and costs escalate over time. 

Of primary importance in developing budgets is the proper use of contingency allowances during the 
various stages of project development. For example, the initial level of contingency in the early 
planning phase might be in the range of 50-60 percent. As the project enters the conceptual, 
preliminary and final engineering phases, the contingency will decrease as the level of confidence 
increases. By the end of construction document preparation, the contingency is usually at 5-10 
percent. 

With this as background, the remainder of this report describes how the capital cost estimates will be 
developed and documented, factors that typically influence construction costs, and the development 
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and use of unit prices, contingency factors and cost multipliers. A sample cost estimate is provided 
at the end of the report. 

2.0 CAPITAL COST DEVELOPMENT 

This report identifies the capital cost items and processes which will be included in the preparation 
of conceptual cost estimates for each study alternative and/or individual segments. The capital costs 
will be developed using guidelines issued by the FTA requiring use of Standard Cost Categories 
(SCC) for Major Capital Projects.' The intent of this methodology is to promote development of 
construction cost estimates that, in turn, will result in establishment of an adequate budget for the 
project. 

Following this methodology, items from typical cross-sections will be quantified and priced and will 
have lower contingencies. Cost items which cannot be accurately determined at this time will have a 
higher contingency allowance. The cost items will then be multiplied by a quantity to provide an 
estimate of the total cost of that item. For example, a typical cross-section of double track rail would 
include guideway, trackwork, electrification and signal/communication cost elements or 
components. Each component will be grouped and costs estimated separately in accordance with the 
FTA guidelines. 

The methodology allows the summary of quantities to be tracked through the various design phases. 
For the HECTC project, all construction and capital costs will be expressed in 4 th  quarter 2005 
dollars, and will be developed from the State of Hawai`i Department of Transportation (EIDOT) cost 
data or based on data retrieved from other transit systems throughout the country. When cost data 
from sources outside of Hawai`i are used, an adjustment may be made using historic state adjustment 
factors such as those used in the U.S. Army Corps of Engineers Civil Works Construction Cost 
Index System or RS Means Construction Cost Data publication. Escalated construction costs, based 
on Engineering News Record (ENR) construction index trends and other sources, will be shown at 
the bottom of the project cost summary sheet. 

3.0 ESTIMATE LIMITATIONS AND PROJECT SPECIFIC RISK 
ASSESSMENT 

During the conceptual estimating phase of a project, a recurring issue is the evaluation and treatment 
of risk. Uncertainty can result in a "difference" between the estimated cost of a project as defined 
during the conceptual phase and the actual cost of the project that is ultimately implemented. Four 
potential sources of uncertainty are generally recognized. 

• Changes in Project scope; 

• Changes in design standards; 

1 
For detailed technical guidance on the FTA capital costing format, visit the FTA website at 

www.fta.dot.gov/grant_programs/transportation_planning/major  investment/technical guidance/15885 ENG HTML.htm 
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• Incorrect unit cost/quantity assumptions; and 

• Unforeseen problems in implementation. 

Each of these sources of uncertainty is discussed below. 

3.1 CHANGES IN PROJECT SCOPE 

During the conceptual engineering/environmental study phase, preliminary decisions on project 
scope are made, for example, related to vertical and horizontal alignment, degree of grade separation 
and other significant alignment issues. As a project progresses through the various stages of 
evaluation, many of the original project scope definitions that formed the basis of the cost estimate 
may be updated or revised. To address the potential scope risk, a reasonable allowance will be 
introduced into the estimate. 

3.2 CHANGES IN DESIGN STANDARDS 

Similar to the broader uncertainties associated with changes to project scope, changes in design 
standards during later phases of project development also can lead to changes in project cost. 
Examples of changes in design standards would be replacing high floor vehicles with low floor 
vehicles, using a more sophisticated signal system, or changing from a barrier-free fare collection 
system to the use of fare gates. To address this type of risk, a reasonable allowance may be 
introduced into the estimate that covers potential design standard changes. 

3.3 INCORRECT UNIT COST/QUANTITY ASSUMPTIONS 

Potential problems can arise in the assumptions used to develop unit cost or unit quantities. Issues 
that can affect the accuracy of unit cost include the local demand for construction labor and its 
impact on wage rates, the bid climate during the construction period (i.e., the level of competition 
among contractors), and fluctuations in basic material prices. Errors in quantity assumptions are 
often related to changes in design standards as discussed above. To address this type of risk, a 
contingency should be used in the estimate that allows for a reasonable fluctuation in quantities and 
unit pricing. 

3.4 UNFORESEEN PROBLEMS IN IMPLEMENTATION 

Perhaps one of the largest sources of cost estimating uncertainty is the difficulty in anticipating 
problems that can only be uncovered in later stages of project development. Items that often are the 
most susceptible are right-of-way acquisition, utility relocations, hazardous materials, and soil 
conditions. The estimating methods described above represent professionally accepted standards for 
preparing capital cost estimates to a level of accuracy that is consistent with the level of project 
definition. Accuracy is traditionally expressed as a +/- percentage range around the point estimate 
that has been calculated. As noted earlier, the percentage variance factors are greatest in the early 
stage of project definition and progressively decrease as project definition increases. For example, 
for major transit capital projects the expected accuracy range of an estimate prepared at project 
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definition (e.g., up to 15 percent of design) is approximately +30/-25 percent, while at final design, 
the accuracy range should only be approximately +10/-5 percent. 

To address the uncertainties inherent in the estimating process at the conceptual engineering/ 
environmental study phase of project development, design allowances are used. The use of design 
allowances is discussed later on in Section 6.0 of this report. 

4.0 COST SEGMENTS AND CATEGORIES 

The use of FTA's Standard Cost Categories (SCC) and capital cost reporting format is intended to 
make it easier for both FTA and the City to track, evaluate, and control cost changes. As shown in 
the table below, the SCC consists of ten items divided into two groups and have been established to 
provide broad boundaries from which the conceptual engineering cost estimates for each alternative 
can be compared. 

TABLE 1: FTA STANDARD COST CATEGORIES 
Group 1 — Construction Related Cost Categories 

10 	Guideway and Track Elements 
20 	Stations, Stops, Terminals, Intermodal 
30 	Support Facilities: Yards, Shops, Admin Buildings 
40 	Site work & Special Conditions 
50 	Systems 
Group 2 — Project Related Items 

60 	ROW, Land, Existing Improvements 
70 	Vehicles 
80 	Professional Services (soft costs) 
90 	Unallocated Contingency 
100 Finance Charges 

Categories 10 thru 50 represent construction-related items, while categories 60 thru 100 represent 
project-related items. It is intended that major cost items will be summarized in each category. 
These costs will be calculated from typical sections during planning and conceptual engineering 
level design. However, each parameter will include several components that make up the aggregated 
unit cost. For example, a typical rail station will be a lump sum item with a specified cost, but the 
unit cost will consist of several items. Unit prices will be developed from final engineer's estimates, 
completed projects, standard estimating manuals and an application of standard estimating practices. 
The unit costs include contractor or supplier mark-ups for overhead, profit (risks), mobilization, and 
traffic control. A contingency will also be applied to each of the cost parameters that will vary with 
the level of detail of the design. Right-of-way, Vehicles, Soft Costs, Unallocated Contingency and 
Finance changes are to be included under separate cost categories (see FTA Categories 60-100). 
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4.1 GUIDEWAY & TRACKWORK (SCC 10) 

GUIDEWAY 

Guideway costs for rail and non-rail fixed guideway alternatives will include all preparatory work 
(including earthwork, subgrade preparation, etc) up to the bottom of ballast, track slab or running 
surface within the guideway limits. Other elements outside of the guideway limits such as 
roadwork, urban design elements, etc. will be estimated and included under other SCC categories. 

The majority of guideway is assumed to be aerial and cut and cover structure. The aerial single or 
dual structure will consist of columns and substructure at approximately 80-foot spans. The 
substructure may use piling depending on the soils report. The superstructure will either be cast in 
place or precast depending on alignment/roadway interfacing and anticipated traffic requirements. 

The cut and cover dual or single box structure may include pile or other retained cut section to 
construct the underground box. The box structure may include piling depending on the preliminary 
soils report. 

The subcost category for guideway items will be developed in a composite section representing a 
route lineal foot (RLF) of guideway type. The subcategories will include the following: 

10.01 Guideway: At-grade exclusive right-of-way 
10.02 Guideway: At-grade semi-exclusive (allows cross-traffic) 
10.03 Guideway: At-grade in mixed traffic 
10.04 Guideway: Aerial structure 
10.05 Guideway: Built-up fill 
10.06 Guideway: Underground cut and cover 
10.07 Guideway: Underground tunnel 
10.08 Guideway: Retained cut or fill 

Guideway construction, especially in-street segments, will require relocation and/or extensions of 
utilities, including storm drains, sanitary sewers, electrical, telephone, gas, etc. These elements will 
be identified in FTA Category 40.02. To account for minor utility adjustments such as short laterals, 
an allowance per linear foot will be included as a percentage of item costs in the composite section 
cost. Widening of roadways at specific locations will be included in FTA Category 40.07. Each of 
the different guideway cross-sections are then compiled, quantified and priced for reference to the 
FTA standard cost categories. The table on the following page represents the items that are 
representative in various guideway types. 

TRACKWORK 

Trackwork will include all trackbed or running surface items above the guideway limits. Bus and 
other non-rail fixed guideway will have no comparable items. Items in the FTA SCC for trackwork 
are as follows: 
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TABLE 2: GUIDEWAY COST ITEMS 

Guideway Items 
Unit of 

Item 	 Measure 	Rail 	AGT 	Bus 	Monorail 	Maglev 

Sawcut Asphalt LF x x x x x 
Sawcut Concrete LF x x x x x 
Demolition LS x x x x x 
Earthwork CY x 

Subgrade Preparation SF or SY x 
Track Slab (1st pour) CY x 
PCC Pavement SY x 

Sub ballast CY x 

Aggregate base CY x 
Track Relocation TF 

Sub drains LF x 

Trackslab x 
Structure Excavation CY x x x x x 
Structure Backfill CY x x x x x 
Furnish Piling (P/C) LF x x x x x 
Install Piling (Drilled or P/C) LF/EA x x x x x 
Shoring SF x x x x x 

Tiebacks LF x x x x x 

Waterstops LF x x x x x 
Reinforcing Steel: Bridge LBS x x x x x 
Structure Concrete Bridge CY x x x x x 

Structure Concrete Bridge Footing CY x x x x x 
Bearing Pads EA x x x x x 
Seismic Isolation Bearings EA x x x x x 

Furnish Precast Concrete: Girder LF x x 

Install Precast Concrete: Girder EA x x 
Misc Metal Bridge LBS x x x x x 
Maintenance Walkway LF x x x x x 
Barrier Rail LF x x x x x 
Duct Bank (various types) LF x x x x 
Bored Tunnel RLF x x x x X 

Cut & Cover Tunnel RLF x x x x X 
LF = linear foot, CF = cubic foot, SF = square foot, TF = track foot, RLF = route linear foot, EA = each, LBS = pounds, 
CY = cubic yards, SY= square yards 
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1.09 Track: Direct Fixation 
1.10 Track: Embedded 
1.11 	Track: Ballasted 
1.12 Track: Special (switches, turnouts) 
1.13 Track: Vibration and noise dampening 

Unit costs for single, double and triple track sections and special trackwork will be developed. If 
applicable, it is assumed that a majority of the trackwork in the railroad corridor will be direct 
fixation. At-grade crossings will have precast concrete planking, rubber or other suitable material 
between and along the rails. 

Trackwork in the in-street segments will consist of embedded, direct fixation girder rails on concrete 
base slabs. Trackwork costs will be estimated on a track foot basis and will include the following 
items for ballasted track segments, direct fixation track or embedded trackwork for semi-exclusive 
right-of way. 

4.2 STATIONS, SHOPS, TERMINALS AND INTERMODAL (SCC 20) 

The station category includes costs elements for rough grading, excavation, ventilation structures 
and equipment, station power and lighting, public address/customer information system, safety 
systems such as fire detection and prevention, security surveillance, access control, communication, 
landscaping, and life safety systems; finishes and equipment. Also to be included will be all 
architectural and structural elements for the associated facility, and additional work in the immediate 
vicinity of the station. This will include the platform, shelters, sidewalks, station communications, 
lighting, signage, and landscaping. In this methodology report, prototypical stations may be 
developed. Station layouts may include center, side, or split side platform(s) for both at-grade and 
aerial guideways. Underground and at-grade station costs will be estimated on a unit basis for each 
type of station and include the following items: 

TABLE 3: STATION COST ITEMS 

Stations 

_ 

_ 
Underground 

At- 
Grade Aerial 

Station Station Station 

Excavation Support LS x 
Surface Demolition & Site Removal for Surface Access SF 

Structure Excavation CY x x x 

Structure Backfill CY x 
Furnish Piling (P/C) LF x 
Install Piling (Drilled or P/C) LF/EA x 
Shoring SF x 
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Tiebacks LF x x 
Haul & Dispose 12 cy dump 20 mil RT CY x x x 
Allowance for Special Demolition Allow x 

TRACK GUIDEWAY 

Single At-Grade Guideway for Direct Fixation Track Stations TF x x x 

INTERIOR STRUCTURAL SHELL 

Waterproofing, Geotextile Exterior Walls SF x 
Waterproofing, Geotextile Roof Slab SF x 
Sheet Waterproofing, Slab on Grade SF x 

CIPC, Cut and Cover Invert Slab CY x 

CIPC, Cut and Cover Exterior Walls, Formed 2 Sides CY x 
CIPC, Cut and Cover Roof Slab CY x 
CIPC, Cut and Cover Interior Walls CY x 
CIPC, Ventilation Concrete CY x 
Reinforcing Steel LBS x x x 

EXTERIOR ACCESS: STRUCTURAL 
CIPC, Station Vertical Access (Structural Stairs) VF x x 

EXTERIOR ARCHITECTURAL 
Vent Grillage SF x 
Architectural Treatment (Form Board) SF x 

ARCHITECTURAL 
Architectural Finish SF x x x 
Tactile Warning Strip SF x x x 
Architectural Finish, Station Ancillary Space SF x x x 
Station Agents' Booth EA x x x 
Signage, Stations STA x x x 
Station Furnishings, Platform (Allowance) STA x x x 

MECHANICAL/ELECTRICAL 
Subsurface Ventilation, Tunnel LF x 
Air Distribution, Subsurface Ventilation LF x 
Fire Protection and Plumbing LS x x x 
Station Power and Lighting (switches, equipment power, UPS, 
conduit and wiring, grounding) FT2 x x x 
Fire Alarm System LS x 

COMMUNICATION SYSTEMS 
Station Communications (PA, CCTV, Radio, fare vending) STA x x x 
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LEED IMPLEMENTATION (15% of Station Finishes and 
systems) LS x x x 
Sawcut Asphalt or Concrete Pavement LF x x x 
Miscellaneous Demolition - Crew HR 
Finish Grading SF x 
Common Excavation CY x 
Structural Excavation CY x 

Backfill Material (imported) CY x 
Aggregate Base CY x x x 
Trackway Underdrains LF x x x 
Site / Roadway Drainage, Allowance SY x x x 
Subballast CY x x x 
CIPC, ADA Concrete Ramp w Railing LS x 
CIPC, Walls CY x 
CIPC, Platform Slab (Elevated) CY x 
CIPC, Miscellaneous Structures CY x x x 
Station Canopy SF x 
Signage, Stations STA x x x 
Station Shelters (Incl. benches, evap. cooling, etc.) EA x x 
Vending Machine Area (Allowance) STA x x x 

Waterstops LF x 
Reinforcing Steel: Bridge LB S 

Structure Concrete Bridge CY x 

Structure Concrete Bridge Footing CY x 

Bearing Pads EA x 
Expansion Joint (MR??) LF x 

Seismic Isolation Bearings EA x 

Furnish Precast Concrete: Girder LF x 
Install Precast Concrete: Girder EA x 
Misc Metal LB S x x x 

LF = linear foot, CF = cubic foot, SF = square foot, TF = track foot, RLF = route linear foot, VF = vertical foot, EA = 
each, LBS = pounds, HR= hour, CY = cubic yards, SY= square yards, LS = lump sum, STA = cost per station 

In the station cost section, costs associated with joint development will be placed in the estimate, as 
warranted. Joint development items are costs associated with any income-producing activity with a 
transit nexus related to a real estate asset in which the project has an interest. Joint development 
projects are commercial, residential, industrial, or mixed-use developments that are induced by or 
enhance the effectiveness of transit projects. 
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4.3 SUPPORT FACILITIES: YARDS, SHOPS, ADMINISTRATION 
BUILDINGS (SCC 30) 

Support facilities will include costs for: 

• Rough grading, excavation, ventilation structures, equipment, traction power, facility power 
and lighting; 

• Safety systems such as fire detection and prevention, security surveillance, access control, 
and life safety systems; and 

• Finishes and equipment, including fueling stations. 

Guideway and trackwork leading into and within the yard or maintenance facility will be included in 
this FTA SCC section. Support facility costs will be estimated on a unit basis for each type of 
facility and are listed below: 

Line Item 	 Unit 

Demolition 	 CY, SF 
Earthwork 	 CY 
Paving & Surfacing 	 SF, TON 
Piped Utilities 	 LF, LS 
Site Improvements 	 VARIOUS 
Track Work 	 TF 
Yard Electrical Work 	 LS 
Traction Power 	 TF 
Train Control 	 LS 
Facilities Building Complete Incl. Electrical 

& Mechanical Work, Shop Equipment, Tools 
and Supplies 	 SF 

Wheel Truer 	 EA 
Blow Shed 	 EA 
Service & Inspection Facility 	 EA 
Car Wash Facility 	 EA 
Running Repair, Component Change-out 

A/B Work, Support & Administrative 	 EA 

4.4 SITEWORK & SPECIAL CONDITIONS (SCC 40) 

Special condition costs will include capital costs for unique or non-typical elements as identified by 
the FTA SCC. These items are usually civil in nature and include items that are not part of the 
standard alignment costs and apply to either rail or bus alternatives. Site work and special 
conditions contain items that specifically address project-wide construction activities such as 
clearing, demolition, fine grading and other earthwork items outside the guideway limits. 
Sidewalks, paths, site and station furniture, signage, artwork, landscaping and permanent fencing, 
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utility removal and modifications as well as environmental and hazardous material removal are 
included in this section. Special Conditions costs will be estimated on a per unit basis and the 
following items are examples of elements to be included in this capital cost category. 

Line Item 	 Unit 

Grading and excavation (outside the Guideway) 	 CY 
Roadway Widening (Trackway) 	 SF 
Park & Ride Lots 	 Spaces 
Retaining Walls & Sound Walls 	 LF 
Pedestrian Grade Crossings 	 Each 
Mitigation Costs 	 LS 
Hazardous Materials Removal 	 LS 
Public Artwork 	 LS 

Urban design cost items will be integrated as applicable into the special condition items. These 
elements include the physical treatment of the transit corridor between stations to provide a strong 
image and identity for transit and to promote a comfortable and cohesive streetscape that supports 
pedestrian movement and transit access. These items apply to both rail and non-rail fixed guideway 
alternatives. 

Urban design elements that will be considered part of the streetscape program between stations 
include landscaping, decorative light standards, and special paving treatments. Urban design costs 
will be estimated as specific units as noted below. The specific items will be determined when the 
design and value engineering are completed. Urban Design items will be included Special 
Conditions category of the estimate and would typically include the following items: 

Line Item 	 Unit 

Integrated Street Tree, 48" Box 	 Each 
Tree Grate, Cast Iron, Installed 	 Each 
Ground Cover 	 SF 
Decorative Lighting Fixture 	 Each 
Paving 	 SF 
Integral Color, Cast in Place, Scored 	 SF 
Integral Color, Cast in Place, Sawcut/Sandblasted 	 SF 

Special Conditions will also include utility costs for major relocation and modifications as a result of 
the guideway design. These utility costs are unique non-typical elements and will apply to both rail 
and non-rail fixed guideway alternatives. They are not part of the standard alignment costs that 
provide for minor utility and drainage adjustments, although these costs could be grouped under 
FTA Category 40.02. Utility costs will be estimated on a per unit basis. The following items are 
examples of elements to be included in this capital cost category: 
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Line Item 
	

Unit 

Storm Utilities (By Size & Type) 
	

LF 
Sewer Utilities (By Size & Type) 

	
LF 

4.5 SYSTEMS (SCC 50) 

Systems costs will include the costs for the traction power distribution for train control and signals, 
traffic signal and crossing protection, traction power substations (catenary and third rail), 
communications, fare collection system and equipment and automated train control in a central 
control location. 

For automated trains the competing technologies are either fixed block train control or advanced 
train control. Fixed block train control is widely used throughout the country on various transit 
systems. More advanced train control systems, such Alcatel used on BART, involve a mainframe 
computer and sophisticated software but have the best performance. For Train Control and Signals, 
the cost will include all signalizing and train control for the entire alternative, independent of the 
stations. The signal system costs will be estimated per route linear foot and interlocking and grade 
crossing signals will be on a per unit basis. This cost category includes the following items: 

Line Item 	 Unit 

Signal Systems 
Wayside, On-Board & Central 	 RLF 

Control Hardware & Software 	 LS 
Train Control Interlocking 	 EA 
Grade Crossing Control Devices 	 EA 
Flashing Lights and Gates 	 EA 

Note: Route Linear Foot (RLF) 

For Traffic Control and Signal protection the cost will include all traffic control and signal 
protection devices for the entire alternative including the stations. The signal system costs will be 
estimated based on location and type of signal to be installed. Included items are: 

Line Item 	 Unit 

Vehicular Traffic Signals 	 EA 
Pedestrian Traffic Signals 	 EA 
Pedestrian Crossings 	 EA 

The traction power distribution for overhead catenary system costs will be estimated based on a 
system that may include a center pole or side pole and span wire systems. Installation and testing 
costs for all traction power distribution equipment are included in the unit cost numbers. Traction 
power distribution costs will be estimated on a route linear foot basis. 
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Line Item 	 Unit 

Overhead Catenary System Poles, 
Foundations, Wires, Anchors, Testing 	 TF 

Corrosion Protection 	 RLF 

Substation costs will be estimated on a unit basis and include the following items: excavation, 
backfill, concrete slab, prefabricated substation, conduits, wiring, testing, parking, and architectural 
enhancements. 

Communication and security costs items will include those elements attributable to the alignment, 
independent of any stations. Communication and security costs will be estimated on a route linear 
foot (RLF) basis when referring to the alignment work and lump sum (LS) when referring to the 
train control center. Standard items will include the following: 

Line Item 	 Unit 

Communication Power (Fiber Optics) 	 RLF 
Testing 	 LS 
Emergency Telephones 	 EA 
Communication Power 	 LS 
Radio Systems 	 LS 

4.6 RIGHT-OF-WAY (SCC 60) 

Right-of-way costs will include the capital costs for securing and providing all the property rights 
required for implementation of the project. These will include acquisition of property in fee or 
easement, as necessary, damages to remnant parcels, site clearing, building demolition, and 
relocation costs. Services to secure the right-of-way and contingency factors for right-of-way will 
be included as a multiplier to the right-of-way costs. 

Right-of-way will be measured by area (square feet) at a parcel-by-parcel level, based on the 
proposed right-of-way and easement lines indicated on the conceptual plans for the project. Rates 
for right-of-way will be derived from the best available local data, such as sales and comparable 
acquisitions. The source of this information will be local real estate title companies, real estate 
professionals, and local appraisers. In special cases, such as existing developments, interviews may 
be held with property owners to understand specific characteristics of the property to help determine 
the fair market value. If necessary, costs for exercise of eminent domain will be included in the 
Right-of-Way cost section. In addition to right-of-way cost estimates, relocation costs will also be 
determined if parcels are occupied. 

4.7 VEHICLES (SCC 70) 

This item includes the cost of the estimated number of vehicles, either rail vehicles or buses, 
required under the proposed operational requirements of the system for each of the study 
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alternatives. The vehicles are assumed to include the propulsion system, ventilation and air 
conditioning system, power collection devices and provisions for the disabled. The cost estimate for 
standard and articulated buses will assume bus types currently used in service. Vehicle costs will be 
estimated on a per unit basis. 

5.0 UNIT PRICES 

Unit prices for non-rail and rail fixed guideway systems will be used to develop the planning and 
conceptual cost estimates. The unit prices will be developed and compiled from non-rail and rail 
fixed guideway projects around the country and will be referenced in 4 th  quarter 2005 dollars. 

Included in the unit prices will be cost allocations for minor utility relocation, mobilization/ 
demobilization, traffic control and risk management, as appropriate. Each cross section will have a 
specific percentage applied to reflect expected change in utility relocation, traffic control, etc. 
Because these items can vary by cost parameter and by location along the alignment, the percentage 
allocation also varies. The following is a description of these items: 

• Utility Allowance -- Cost of relocating minor utilities, estimated as one percent of the line 
item cost. 

• Mobilization/Demobilization -- Overhead costs of the construction forces to provide and 
subsequently remove equipment, personnel, and facilities for the project. A six percent 
allowance for this item is typical and will be used for costing purposes. 

• Traffic Control -- Cost to provide for public traffic circulation through the construction site. 
This item is especially applicable within the in-street segments of the alignment and at-grade 
crossings. Maintenance of traffic is estimated at two percent of the line item cost and will be 
used for cost estimating purposes. 

6.0 CONTINGENCIES 

A project contingency is an allowance for items and conditions which cannot be assessed at the time 
of preparation of the cost estimate, due to the level of design in a particular phase of the Project. 

Contingencies are needed for two reasons. First, because the work is not identified in extensive 
detail in the early stages of conceptual design and project elements may be overlooked. Second, 
work tends to be added as the design is refined, more design reviews occur or regulatory procedures 
become stricter. As a result, there are four types of contingencies which need to be applied to the 
project cost: the Design/Estimating Contingency, Construction Change Order Contingency, Vehicle 
Contingency, and Right-of-Way Contingency. Also, a project reserve is typically included. 
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6.1 DESIGN/ ESTIMATING CONTINGENCY 

The design/estimating contingency is allocated directly to the FTA SCC items in Section 10 through 
50. The design/estimating contingency ranges from 5-35 percent at conceptual stage and is applied 
to all SCC line items. The percentage varies based on several factors: 

• Risk in the level of design, and 
• Quantities and estimated accuracy for each item. 

These contingencies decline as a project becomes better defined during design development. They 
are intended to compensate for ultimate project cost requirements and provide an estimate of capital 
costs for real budgetary purposes. High contingency percentages are applied to planning level 
studies, with the percentages decreasing as the project moves into conceptual engineering. The 
contingency percentages further decline as the project moves into preliminary engineering and final 
design. The contingency would approach 10 percent at the 100 percent contract document stage and 
would remain until the project is in the bidding phase. This allows for adjustments to unit prices to 
reflect market conditions and timing of contract award. Contingency should reflect the degree of 
risk associated with the level of design detail available and the characteristics of the specific design 
element. 

6.2 CONSTRUCTION CHANGE ORDER CONTINGENCY 

As noted above, the design/estimating contingency percentage decreases as the project design detail 
increases. The capital cost estimate for a contract package can then be compared to contractors' bids. 
However, during construction, a construction contingency will also be needed for change orders 
during construction. The Change Order Contingency is included as part of the soft cost multiplier 
applied to FTA SCC 80.04 Construction Administration & Management. 

6.3 VEHICLE CONTINGENCY 

The costs of rail transit vehicles, buses or other vehicle types do not contain the level of hidden costs 
that may be associated with a construction item. However, the cost of vehicles may vary because of 
the availability of specific components for the vehicle, the number of vehicles ordered, and the type 
and number of design features required. Recent vehicle cost data will serve as the basis for 
estimating vehicle costs for this project, with a 10 percent contingency added to account for 
unforeseen costs associated with vehicle fleet procurement. The contingency percentages vary based 
on the items listed under SCC 70.00. 

6.4 RIGHT-OF-WAY CONTINGENCY 

A contingency factor also needs to be applied to right-of-way costs so that sufficient funds are 
identified to secure the necessary right-of-way. The suggested contingency is 40 percent and is 
necessary to cover damage and negotiation contingencies as noted below. 
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1. A Damage Contingency is needed to provide for compensation for damages, which might 
occur in the event that a relatively small area of land acquisition is necessary, but the impact 
to the remainder of the parcel is felt to be high by the property owner. The Damage 
Contingency is recommended at 20 percent. 

2. Negotiation Contingency is needed to accurately reflect the cost of right-of-way as 
consecutive parcels enter into negotiation. If the initial property owners successfully 
negotiate a high acquisition price, subsequent property owners may use that value to increase 
their compensation. A 20 percent contingency factor is recommended to have sufficient 
funds for negotiation. 

6.5 PROJECT RESERVE 

Project Reserve is an unallocated contingency. The other construction contingencies are assignable 
to SCC items in FTA Section 10 through 50 and vary based on level of cost and design information. 
Project Reserve is the only true contingency that is unknown at this stage of project development and 
is based on the entire project subtotal. A project reserve of eight percent will be applied to the 
project cost estimate for elements outside of the normal assigned contingency ranges. This cost will 
be shown in FTA SCC 90 Unallocated Contingency. 

7.0 PROFESSIONAL SERVICES (COST ESTIMATE 
MULTIPLIERS OR SOFT COSTS)  

FTA SCC professional services or "soft costs" are allowances based upon percentages of the 
construction and procurement costs which must be included in the project costs. Data from transit 
properties throughout the United States will be reviewed to determine the costs of specific items. A 
percentage of the actual capital cost will then be derived. The projects to be considered include 
systems completed and in operation, in final design and entering into construction, and some in the 
planning and conceptual engineering stages. 

Generally, the cost multipliers range from about 20 percent to 40 percent. Historically, this variance 
was attributable to the type of corridor within which the system was constructed and the method of 
contracting (e.g., Design-Bid-Build or Design-Build). Systems utilizing mixed-use right-of-way 
alignments, e.g., street/median/dedicated, experienced the higher cost multipliers previously 
mentioned. For example, the Guadalupe and Tasman Corridor Projects in San Jose, California and 
Los Angeles' Green Line, had soft costs in excess of 50 percent. The sample estimate multipliers 
are approximately 25 percent and are representative of a $1.4 billion capital cost estimate. The 
proposed construction cost multipliers will be discussed with the City and, if necessary, an estimate 
approach will be developed based on a detailed list of staff, facilities and equipment. The following 
is a breakdown of the FTA soft costs with a sample of the proposed percentages. 
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7.1 PROFESSIONAL SERVICES COST MULTIPLIERS 

Conceptual and Preliminary Engineering, including design costs and design services during 
construction 	 8 percent 

Final Design, including design costs and design services during construction 	 10 percent 

Project Management for Design and Construction 	 6 percent 

Construction Administration & Management 	 10 percent 

Insurance (Owner Controlled Insurance Program, or 0.C.I.P ) 	 2 percent 

Legal Permits; Review Fees by other agencies, etc. 	 1 percent 

Survey Testing, Investigation, and Inspection 	 1 percent 

Agency Force Account Work 	 2 percent 

7.2 VEHICLE COST MULTIPLIER 

The vehicle procurement process requires both design and agency costs. The costs are expressed as 
percentages or multipliers based on the vehicle capital cost. The project multiplier is within the 
range of 14 to 17 percent for design, procurement and agency costs. Thus, a multiplier of 17 percent 
is recommended for use in the estimate detail for vehicles. 

7.3 RIGHT-OF-WAY MULTIPLIER 

Engineering, Appraisal, and Condemnation Costs provide for professional engineering services, 
agency staff services, property appraisal, and legal fees for condemnation proceedings, if required, 
for the acquisition of project right-of-way. This multiplier is recommended at 10 percent and is 
suggested for use in the estimate detail for right-of-way. 

8.0 SAMPLE COST ESTIMATE 

Figure 1 provides an example of how the cost estimates will be developed for the various transit 
alternatives. The figure lists the ten major cost estimate parameters from Guideway through Finance 
Costs, with example quantities and unit costs. The Construction Total in this example is $750.1 
million and includes contingency. The capital cost in the example is $1.4 billion and includes 
escalation. 
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An approximate escalation rate as published by ENR or other similar resource will be used to 
estimate a rate to apply to the midpoint of construction. In the example the estimated escalation rate 
is 3 percent. 
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MAJOR TUNNEL PROJECT WEST COAST 	 DRAFT 
Central Subway TBM Method 	 Last Rev 	1/3/06 447 PM 

Preliminary 4th Street Alignment 

Subtotal Cost 
Unit Cost with 	Without 

Ref # 	 Description 	 Quantity 	Units 	contingency 	Contigency 	Cont. 

7-05 Estimate 
Subtotal Cost With 
Contigency (2005$) 

10.00 GUIDEWAY & TRACK ELEMENTS 
10.01 Guideway: At-grade Exclusive Right-of-way NOT USED $0 $0 0% $0 
10.02 Guideway: At-grade Semi-exclusive (Allows cross-traffic) 537 TF $240 $107,400 20% $128,880 
10.03 Guideway: At-grade in mixed traffic NOT USED $0 $0 0% $0 
10.04 Guideway: Aerial structure NOT USED $0 $0 0% $0 
10.05 Guideway: Built-up fill NOT USED $0 $0 0% $0 
10.06 Guideway: Underground cut & cover 1,038 RF $33,092 $28,624,926 20% $34,349,911 
10.07 Guideway: Underground tunnel 5,987 RF $29,108 $151,540,761 15% $174,271,875 
10.08 Guideway: Retained cut or fill 361 RF $7,422 $2,232,785 20% $2,679,342 
10.09 Track: 	Direct fixation 16,272 TF $475 $6,721,232 15% $7,729,417 
10.10 Track: Embedded 1,074 TF $873 $815,166 15% $937,441 
10.11 Track: Ballasted NOT USED $0 $0 0% $0 
10.12 Track: Special (switches, turnouts) 4 EA $920,755 $3,202,625 15% $3,683,019 
10.13 Track: Vibration and noise dampening 1,000 TF $994 $864,000 15% $993,600 

SUBTOTAL COST GUIDEWAY & TRACK ELEMENTS 	 $194,108,895 	 $224,773,485 

20.00 STATIONS, STOPS, TERMINALS, INTERMODAL (3 Underground) 
20.01 At-grade station, stop, shelter, mall, terminal, platform STA $0 $0 20% $0 
20.02 Aerial station, stop, shelter, mall, terminal, platform NOT USED $0 $0 0% $0 
20.03 Underground station, stop, shelter, mall, terminal, platform 3 STA $113,395,442 $283,488,604 20% $340,186,325 
20.04 Other stations, landings, terminals: 	Intermodal, ferry, trolley, etc. NOT USED $0 $0 0% $0 
20.05 Joint development 0 $0 $0 20% $0 
20.06 Automobile parking multi-story structure NOT USED $0 $0 0% $0 
20.07 Elevators, escalators 24 EA $901,900 $18,037,990 20% $21,645,588 

SUBTOTAL COST STATIONS 	 $301,526,594 	 $361,831,913 

30.00 YARDS, SHOPS, ADMIN/SUPPORT FACILITIES (acres) 
30.01 Administration Building: Office, sales, storage, revenue counting NOT USED $0 $0 0% $0 
30.02 Light Maintenance Facility NOT USED $0 $0 0% $0 
30.03 Heavy Maintenance Facility NOT USED $0 $0 0% $0 
30.04 Storage or Maintenance of Way Building NOT USED $0 $0 0% $0 
30.05 Yard and Yard Track NOT USED $0 $0 0% $0 

SUBTOTAL COST YARDS, SHOPS, ADMIN, ETC 	 $0 	 $0 

40.00 SITEWORK & SPECIAL CONDITIONS 
40.01 Demolition, Clearing, Earthwork I Allow $6,308,466 $4,672,938 35% $6,308,466 
40.02 Site Utilities, Utility Relocation I LS $20,017,098 $16,013,678 25% $20,017,098 
40.03 Haz. mat'', contam'd soil removal/mitigation, ground water treatments I LS $2,616,360 $2,093,088 25% $2,616,360 
40.04 Environmental mitigation, e.g. wetlands, historic/arch eologic, parks NOT USED $0 $0 0% $0 
40.05 Site structures including retaining walls, sound walls NOT USED $0 $0 0% $0 
40.06 Pedestrian/bike access and accommodation, landscaping I LS $3,677,566 $14,796,746 20% $15,409,674 
40.07 Automobile, bus, van accessways including roads, parking lots NOT USED $0 $0 0% $0 
40.08 Temporary facilities and other indirect costs during construction I LS $16,882,576 $14,068,813 20% $16,882,576 

SUBTOTAL COST SITEWORK & SPECIAL CONDITIONS 	$51,645,263 	 $61,234,173 

50.00 SYSTEMS 
50.01 Train control and signals I LS $27,036,222 $22,530,185 20% $27,036,222 
50.02 Traffic signals and crossing protection I LS $1,386,457 $1,155,381 20% $1,386,457 
50.03 Traction power supply: substations 2 EA $11,373,792 $18,956,320 20% $22,747,584 
50.04 Traction power distribution: 	catenary and third rail 8,673 RF $1,918 $14,467,883 15% $16,638,065 
50.05 Communications I LS $25,832,630 $21,527,192 20% $25,832,630 
50.06 Fare collection system and equipment I LS $3,156,900 $2,630,750 20% $3,156,900 
50.07 Central Control I LS $5,450,272 $4,541,893 20% $5,450,272 

SUBTOTAL COST SYSTEMS 	 $85,809,604 	 $102,248,131 

CONSTRUCTION SUBTOTAL 	$633,090,356 	 $750,087,702 

60.00 ROW, LAND, EXISTING IMPROVEMENTS (acres) 
60.01 Purchase or lease of real estate I LS $18,000,000 $13,846,154 

$1,538,461 
30% $18,000,000 

60.02 Relocation of existing households and businesses I LS $2,000,000 30% $2,000,000 

SUBTOTAL COST ROW, LAND, EXISTING IMPROVEMENTS 	$15,384,615 	 $20,000,000 

70.00 VEHICLES 4 ea Articulated) 
70.01 Light Rail 4 ea $4,070,552 $14,802,008 10% $16,282,209 
70.02 Heavy Rail NOT USED $0 $0 0% $0 
70.03 Commuter Rail NOT USED $0 $0 0% $0 
70.04 Bus NOT USED $0 $0 0% $0 
70.05 Other NOT USED $0 $0 0% $0 
70.06 Non-revenue vehicles I LS $0 $0 20% $0 
70.07 Spare parts (10% of L RV's) 4 LS $222,030 $740,100 20% $888,120 

Subtotal Cost VEHICLES (4 ea Articulated) 	 $15,542,108 	 $17,170,329 

80.00 PROFESSIONAL SERVICES 
80.01 Preliminary Engineering 5.00% $750,087,702 $37,504,385 N/A $37,504,385 
80.02 Final Design 6.00% $750,087,702 $45,005,262 N/A $45,005,262 
80.03 Project Management for Design and Construction 3.50% $750,087,702 $26,253,070 N/A $26,253,070 
80.04 Construction Administration & Management 5.50% $750,087,702 $41,254,824 N/A $41,254,824 
80.05 Insurance 1.00% $750,087,702 $7,500,877 N/A $7,500,877 
80.06 Legal, Permits, Review Fees by other agencies, cities, etc 1.00% $750,087,702 $7,500,877 N/A $7,500,877 
80.07 Survey, Testing, Investigation, Inspection 1.00% $750,087,702 $7,500,877 N/A $7,500,877 
80.08 Agency: Force Account Work (2%) 2.00% $750,087,702 $15,001,754 N/A $15,001,754 

Subtotal PROFESSIONAL SERVICES 	 $187 521 925 $187,521,925 
25.00% 

SubTotal 10-80 $974,779,956 
90.00 UNALLOCATED CONTINGENCY (10- 80) 	 8% 77,982,396 

100.00 FINANCE CHARGES $100,000,000 

Total Construction (10.20.30.40.50) (2005$) $750,087,702 

TOTAL PROJECT COST (60.70.80.90.100) (2005$) $1,152,762,352 

Escalation (Thru 4th Qtr '13) @ 3% annually $244,687,648 

TOTAL PROJECT COST (WITH ESCALATION) $1,397,450,000 
$1,397,450,000 

Date:I 01/03/06 	 I 	 SHEET 1 OF 1 
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