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Acronyms and Abbreviations

BRT
ERP
BNSF
COTS
CPI
CT
DSTT
EKC
FTE
HEP
HCT
HVAC
IT

KC
KCM
KCSO
KPI
LOB
LRT
LRV
MARR
MECH
MHz
NKC
o&M
OH
OMF
PT
PU
ROW
SIP
SKC

Bus Rapid Transit

Expert Review Panel

Burlington Northern Santa Fe Railway
clean, oil, test and stencil
Consumer Price Index

Community Transit

Downtown Seattle Transit Tunnel
East King County

full-time equivalent

head-end power

High-capacity transit

heating, ventilation and air conditioning
information technology

King County

King County Metro

King County Sheriff’s Office

Key Performance Indicators

line of business

light rail transit

light rail vehicle

Major Accident Reconstruction and Review
mechanics (staff)

megahertz

North King County

operations and maintenance
overhead

operations and maintenance facility
Pierce Transit

public utilities

right-of-way

Service Implementation Plan

South King County
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SNO
ST
ST2
ST3
STEX
SuUv
SWI
TE&Y
T-Link

WA
WUTC
YOE$

Snohomish County

Sound Transit

Sound Transit 2 system plan (approved by voters in November 2008)
Sound Transit 3 system plan

Sound Transit Express

sport utility vehicle

Stacy and Witbeck, Inc.

train, engine, and yard (staff)

Tacoma Link

ticket vending machine

Washington

Washington Utilities and Transportation Commission

year-of-expenditure dollars
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1 Introduction

Sound Transit (ST) has embarked on development of its next phase of high-capacity transit (HCT) system
planning and implementation. Similar to the two previous system plans, Sound Move and Sound Transit 2
(8T2), the process for Sound Transit 3 (ST3) will consider new projects that would use a variety of transit
modes; some would expand modes that are currently in operation by Sound Transit and others could be new
modes or variations on existing modes. For each of the transit modes being considered, estimates are being
made of all relevant costs.

This report summarizes the methods used to develop operations and maintenance (O&M) costs for projects
and services to be considered during system planning. The report includes a‘section describing the proposed
O&M cost methodology for each mode or line of business, as described below:

¢ Light Rail and Rapid Streetcar
¢ Commuter Rail

* Bus Rapid Transit (BRT) and Regional Express Bus
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2  System Plan O&M Cost Estimating

This chapter describes the methods and procedures that will be used to develop annual O&M costs for

projects and services evaluated for ST3 system planning.

2.1 Sound Transit O&M Cost Models

Sound Transit’s finance staff maintains detailed capital and O&M cost models that are consistent with Federal
Transit Administration New Starts guidance on cost allocation. These cost build-up models are updated at
least once per year based on actual experience. Sound Transit staff uses these cost models to estimate long-
term annual O&M costs for Sound Transit’s four current transit technologies (e.g., ST Express bus, Sounder
commuter rail, and Tacoma Link and Central Link light rail). Model inputs (or “‘drivers”) are those variables
that are most influential in projecting the incremental changes to the future costs of different-sized systems.

An example of a variable that drives rail operator labor costs is train-houts.

This report does not provide detail on the ST cost model itself. However, Appendix A provides copies of the
input-output sheets for each transit technology that is included in‘the cost model.

2.2  O&M Cost Estimates for HCT Corridor Studies

In 2013 and 2014, Sound T'ransit estimated annual O&M costs for eight conceptual-level HCT corridor
studies to inform the December 2014 update of theagency’s Long-Range Plan. These costs were estimated
by a supplemental planning model that was based on the agency’s O&M cost model.

ST finance staff developed costs for each representative alignment carried into Level 2 of evaluation, except
for earlier work on the Federal Way to Tacoma study, which used estimates based on the Lynnwood Link and
Federal Way extensions. Estimated annual O&M costs were based on existing Sound Transit light rail,

commuter rail, and express bus operating costs.

Staff and corridor study consultants agreed upon key service assumptions, such as headways and layover time.
Costs were reported in 2013 or 2014 constant dollars depending on reporting dates for each study.

2.3 O&M Cost.-Development for ST3

The ST3 process will identify and evaluate a wide range of projects for potential funding. The annual O&M
cost for each project will be developed by ST finance staff through the use of its O&M cost model and
supplemental planning model, depending on the project. The cost estimate for a particular project will, in
part, be based on estimated input quantities (e.g., estimated service hours) for that project.

As described in the following sections, the O&M costs for ST3 system planning will be developed using a
planning-level methodology similar to the HCT corridor studies.
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3  Light Rail and Rapid Streetcar

3.1 Light Rail

Light rail O&M cost estimates will be based on existing Link service costs. Inputs are listed below. Major cost
drivers can be organized by the profile of the alignment (elevated, at-grade, or below-grade) and include the
labor costs of O&M; fuel and electricity; parts; heating, ventilation, and air conditioning (HVAC) where

needed; security and fare enforcement; insurance; and operating the O&M facilities themselves.

3.2 Rapid Streetcar

The Ballard to Downtown HCT Corridor Study was performed during 2013-2014 in conjunction with the
City of Seattle. The city’s Transit Master Plan recommends rapid streetcar for this corridor. This is generally
defined as a streetcar vehicle using exclusive guideway segments and transit signal priority to achieve faster
running speeds and more reliable service than that typically achieved by streetcars. ST finance staff used costs
for operating Tacoma Link as a proxy for this type of service using the same inputs as fot other rail modes.
This methodology will also be used for additional rapid streetear project concepts.

3.3 Inputs for Rail Modes

Based on the planning-level assumptions for each project, O&M cost inputs for commuter rail (see

Section 4), light rail, and rapid streetcar will be based on the characteristics listed below. ST finance staff has
identified these as the key cost drivers for annual O&M costs. From the inputs below, Sound Transit is able
to determine estimated labor costs, fuel/electricity, insurance, and other major drivers using its existing cost

build-up models for Central Link, Tacoma Link, and Sounder service.
*  Track miles, by profile (elevated, at-grade, and below-grade)
* Number of stations, by profile (elevated, at-grade, and below-grade)
*  Number of anticipated suppozt facilities (placeholder values for care of the following):
—  O&M facilities
— Parking garages
= Pedestrian overpasses
*  Operating statistics, including:
— Headways, in minutes
— Number of vehicles in peak service
— Number of vehicles in reserve
— Annual platform vehicle hours
— Number of vehicles per train
— Annual platform train hours

— Ridership (annual boardings by station)
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4 Commuter Rail

4.1 Commuter Rail

ST finance staff based costs for commuter rail on those for the agency’s active Sounder line and current
contracts with BNSF Railway and Amtrak for operations and maintenance, respectively. Depending on the
corridor and project, all-day and/or peak-only 30-minute service will generally be evaluated. The resulting
annual O&M cost estimates should bookend the cost of providing a new service operated by Sound Transit.
A list of O&M cost drivers for all rail modes is provided Section 3.
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5  BRT and Regional Express Bus

5.1  BRT and Regional Express Bus Service

ST finance staff will use an estimated cost per service hour of $155 (2014$) to estimate BRT and regional
express bus fleet O&M. This hourly rate is based on existing contracts with King County Metro. This figure,
consistent with Sound Transit’s financial plan, was assumed to be a conservative measure that incorporates

security and other expenses not readily apparent from the operating characteristics of each line.

5.2  OR&M Costs for BRT Facilities

Where applicable, ST3 O&M cost estimates will include costs for maintaining elevated guideways suitable for
high-end BRT, which Sound Transit does not currently operate. The costs will incorporate the additional cost
of maintaining other new structures and stations for fully exclusive rights-of-way. Duting the HCT Corridor
Study phase, ST finance staff evaluated the costs of stations and BRT guideways by profile (clevated, at-grade,
and below-grade) to identify these associated costs, including maintenance of way, vertical circulation, HVAC,
etc., where necessary. Along with off-board fare collectionand fare inspection costs, these facilities costs will
be added to the cost-per-service-hour calculation to estimate the full cost of an ST3 BRT system that would
provide a higher quality of service and exclusivity than ST’s regional express buses.
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Appendix A

Input-Output Sheets for
ST O&M Cost Model

* Link

* Tacoma Link

 Sounder

* ST Express
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LRT (C-Link) O&M Model Tab Inputs and Outputs (2014 Version
INPUT/OUTPUT DESCRIPTION

ST Salaries Input Current and future staffing plan for Link mode
Input Current and future staffing plans for Transit Systems positions that support
Link mode
Input Current and budgeted salary and benefit information for all FTE positions in
Link mode
Input Current and budgeted salary and benefit information for all FTE positions in

Transit Systems that support Link

Output Calculation of staffing plan positions times payroll costs is linked to the model
upload sheet line item ST Salaries

Station Input For each Station category (at-grade, elevated, underground, and O&M
Facility), input costs for Consumables, Utilities, Elevators, and Escalators.
NOTE: no DSTT Station Costs are not included in links from this sheet—they
are included in DSTT Tab

Input For each Station category (at-grade, elevated, underground, and O&M
Facility), number of TVMs

Input Cost of cash collection from TVMs at each station

Input Costs for TVM consumables, parts and services at each station

Input Costs for Security (Securitas) for‘each category of station

Input Station Population by category type

Input Current and future staffing plan by FTE for Station Facility Maintenance

Input Hourly and annual costs for Station Maintenance FTE positions provided by
King County

Input Hourly and annual costs for Sound Transit FTEs in IT staff supporting TVMs

Input Station Count by Category

Input O&M Facility Count

Output Total Operating Costs by station category line is linked to the model upload

sheet line items Underground Station Costs, At Grade Station Costs, Elevated
Station Costs

Output Total OMF Costs line is linked to the model upload sheet line item OMF Costs

Garage and Parking | Input For parking structures and parking lots associated with Light Rail, input costs
for Consumables, Utilities, Elevators and Escalators, Signage, Property Taxes,
any Contract Services

Output Total annual cost by year is linked to the model upload sheet line item

Garage and Parking Costs
LRV Maintenance Input LRV Fleet Composition, Initial Service Date, and Future Planned Purchases

Input LRV Planned Maintenance Cycles and Estimated Cost Per LRV for Each Cycle

Output Total Vehicle Maintenance Costs line is linked to the model upload sheet line
item Vehicle Maintenance Costs less Labor

ROW Input Track, Signal, and Catenary costs per mile of track segment

Input Miles of track in each build-out segment for Aerial, At Grade, and
Underground configurations

Input Hourly and annual costs for ROW Maintenance FTE positions provided by
King County

Input Annual FTEs, Wage and Benefit Costs for King County’s current and planned
ROW Deployment Plan

Output Yearly Cost column of Non-Labor ROW Costs table is linked to the model
upload sheet line item ROW Costs less Labor

Output Total ROW column of ROW Labor (per ROW Deployment Plan) table is linked

to the model upload sheet line item Purchased Transportation (ROW)
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TAB INPUT/OUTPUT DESCRIPTION
TE&Y Labor Input FTE Staffing Plan for TE&Y positions by year
Input Hourly and annual wage and benefit costs for TE&Y FTEs provided by King
County
Output Annual costs for staffing plan shown on line TE&Y Staffing Costs Total is
linked to the model upload sheet line item Purchased Transportation Services
(TE&Y Labor)
MECH Labor Input FTE Staffing Plan for MECH positions by year
Input Hourly and annual wage and benefit costs for MECH FTEs provided by King
County
Output Annual costs for staffing plan shown on line MECH Staffing Costs Total is
linked to the model upload sheet line item Purchased Transportation Services
(MECH Labor)
King County Input Station Services-Labor line is calculation of station labor costs for each
Overhead Charge category of station
Input ROW Labor line is linked to the calculated total ROW labor FTE costs
Input TE&Y Labor line is linked to the calculated total of TE&Y labor FTE costs
Input MECH Labor line is linked to the calculated total of MECH labor FTE costs
Input Paratransit line is linked to the calculated total of Paratransit costs furnished
by King County
Input King County Overhead Percentage Rate
Output Total King. County Overhead Charge line is linked to the model upload sheet
line item Purchased Transportation Services (King County Overhead Charge)
Output Total Purchased Transportation and KC Overhead line is linked to the model
upload sheet line item Wage and. Benefit Factor
Traction Power Input Electrical Substation Cost by Utility Provider and Line Segment Grade Incline
Percent
Input Electrical Substation Population by Utility Provider, Line Segment Grade
Incline Percent, and Segment
Input Adjustment number for Trains in Service and Train Length
Output Total Traction Power Cost Per Year column is linked to the model upload
sheet line item Traction Power
Insurance Input Annual ridership for Link last year
Input Annual ridership projections for Link
Input Cost per rider for Liability Insurance
Input Actual and planned number of cars in service
Input Unit vehicle value amount for cars in service
Input Cost per $100 of vehicle value
Input Annual insurance reserve amount
Input Annual cost of property insurance for facilities used by light rail mode (new in
2015).
Output Total Annual Insurance All Types line is linked to the model upload page line
item Insurance
DSTT Input Current and planned KC Staffing and other DSTT O&M costs (currently
projected thru 2019; assume ST takeover in 2020)
Input DSTT O&M costs for ST beginning 2020: line items Station Services—Labor,
Station Services-Consumables, Station Services-Elevators, Station Services-
Escalators, and Utilities-Station
Input DSTT O&M costs for ST beginning 2020: line items Track Maintenance, Signal
Maintenance, and Catenary Maintenance
Input DSTT O&M costs for ST beginning 2020: line item Utilities-Traction Power
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TAB INPUT/OUTPUT DESCRIPTION

Input DSTT O&M costs for ST beginning 2020: line item Security

Input Sound Transit Percentage of Total DSTT O&M Cost

Input Ratio of ST Light Rail Trips to ST Total Trips in DSTT

Input Number of TVMs in DSTT

Input Cost of Cash Collection from TVMs at each station

Input Costs for TVM Consumables at each station

Input DSTT Debt Service Payment

Output Total DSTT Cost—LRT line is sum of three subsections: DSTT Operating &

Maintenance Costs, DSTT TVM Costs, and DSTT Debt Service Costs, and is
linked to the model upload page line item'DSTT

Output Station Services—Labor line item is linked to the model upload sheet line
item Wage and Benefit Factor

Output Security (permanently assigned) line item is linked to the model upload page
line item Wage and Benefit Factor

Security Input Current and Projected Securitas Staffing Plan by FTE; currently grouped as
North Rove, Mid Rove, South Rove, East Rove, Tukwila Intl. Blvd, SeaTac
Airport, Fare Enforcement (Supvr.), Fare Enforcement (Officer)

Input Current and Projected King County Sheriff Staffing Plan by FTE; currently
Captain, Captain Patrol, Detective Sergeant, Patrol Sergeant, Transit Patrol
Officer, Transit Detective, Crime Analyst, Administrative Assistant

Input Wages and Benefits per KCSO FTE

Input KCSO Supplies and Overhead costs—FTE-Related: Quartermaster, Supplies,
Services, Telephone, Motorpool Patrol, Motorpool Detective, Motorpool SUVs,
Motorpool Leased Vehicles, Insurance, 800 MHz Radios, MARR Accident
Investigation, Division Admin, Department Admin, Department Admin-Sworn,
Wireless Data Cards

Input KCSO Overhead Non-FTE-Related: Shared Dispatch Service cost, Shared Sgt.
Supervision Services, Reconciliation Charge, Bomb Dog

Input Securitas annual wages and benefits per FTE
Input Securitas. Overhead Non-FTE related: Shared Dispatch Services, Shared
Supervision Services, Vehicles
Output Total Annual Security line (sum of KCSO and Securitas costs) is linked to the
model upload page line item Security
Output Total Annual Security line is linked to the model upload page line item Wage
and Benefit Factor
Paratransit Input Total Stations in Service number is populated by the entries on the Link
Station Table tab
Input Estimated Average Cost Per Station
Agency Overhead Input Calculated Administrative OH estimates for SIP period from spreadsheet file
Allocation Including
LOB
Input Calculate the LOB overhead (Operations Department) based on spreadsheet
of business units and internal Operations drivers for each mode
Output Total annual OH (both Agency and LOB) is linked to the Model Upload Tab
line item Agency Overhead Allocation including LOB
Model Upload Input Miscellaneous One Time Single Year Events line is calculated to allow for

agency allocations, unpredicted and non-modeled costs. Currently, sum of all
prior line items times 4% (2% beginning in 2015).

Input Director’s Contingency line is the mode’s allocated portion of Service
Delivery’s total contingency amount (currently this has been
discontinued)

Input Wage and Benefit Factor line (used to compensate for growth in some wages
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TAB INPUT/OUTPUT DESCRIPTION

above the CPI—currently adds 1% on top of CPI increase). Applied to King
County Labor Charges and Overhead from the King County Overhead tab,
Security costs from the Security tab, and Security and Station Services labor
from the DSTT tab.

Input Inflation factor (CPI index)
Input Subarea Allocations (percentages based on 50/50 split between passenger
boardings and track mileage in each subarea)
Output Total O&M Costs (This Scenario) line includes YOE$ and the modal
contingency and is provided to Brian Stout to include in the agency’s
Financial Plan
Output Subarea Allocations (Inflated Scenario with-Contingency) provided to Brian
Stout for Financial Planning model
Subarea Allocation Input Annual Weekday Light Rail Boarding Estimates by Station (used to calculate
% allocation in each subarea)
Input Track Mileage in each subarea (used to calculate % allocation in each
subarea)
Output Total Allocation—SNO, NKC, EKC, SKC (sum of passenger and track
allocations by subarea divided by 2)
Link Station Table Input Tab keeps current data on station.configuration for light rail system
Output Information in table feeds spreadsheet tabs that use number of Stations or
Station Category data
DSTT Debt Service Input Schedule of payments for ST's portion of DSTT Debt Service
Output Payments from each of the two bond issues are linked to the DSTT tab
Assumptions Input Information tab only. Items listed on the Assumptions page provide basic

model assumptions; and are updated to reflect current assumptions received
from all'sources regarding LRT fleet expansion, segment expansion dates or
configurations; stations, purchased transportation contracts, traction power,
insurance, DSTT, Paratransit, security, transit services, or other model source
data.
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Tacoma Link O&M Model Tab Inputs and Outputs (2014 Version)

TAB INPUT/OUTPUT DESCRIPTION

ST Salaries Input Current and future staffing plan for Link mode

Input Current and future staffing plans for Transit Systems positions
that support Link mode

Input Current and budgeted salary and benefit information for all FTE
positions in Link mode

Input Current and budgeted salary and benefit information for all FTE
positions in Transit Systems that support Link

Output Calculation of staffing plan positions times payroll costs is linked
to the model upload sheet line item ST Salaries

Station Input For each Station category (at-grade, elevated, underground, and
O&M Facility), input costsfor Consumables, Utilities, Elevators,
and Escalators

Input For each Station category (at-grade, elevated, underground, and
O&M Facility), number of TVMs

Input Cost of cash collection from TVMs at each station

Input Costs for TVM consumables, parts and services at each station

Input Costs for Security (Securitas) for each category of station

Input Station Population by category type

Input Current and future staffing plan by FTE for Station Facility
Maintenance

Input Hourly and annual costs for Sound Transit FTEs in IT staff
supporting TVMs

Input StationCount by Category

Input O&M Facility Count

Output Total Operating Costs by station category line is linked to the

model upload sheet line items Underground Station Costs, At
Grade Station Costs, Elevated Station Costs

Output Total OMF Costs line is linked to the model upload sheet line

item OMF Costs
LRV Maintenance Input LRV Fleet Composition, Initial Service Date, and Future Planned

Purchases

Input LRV Planned Maintenance Cycles and Estimated Cost Per LRV for
Each Cycle

Output Total Vehicle Maintenance Costs line is linked to the model
upload sheet line item Vehicle Maintenance Costs less Labor

ROW Input Track, Signal, and Catenary costs per mile of track segment

Input Miles of track in each build-out segment for Aerial, At Grade, and
Underground configurations

Output Yearly Cost column of Non-Labor ROW Costs table is linked to
the model upload sheet line item ROW Costs less Labor

Output Total ROW column of ROW Labor (per ROW Deployment Plan)

table is linked to the model upload sheet line item Purchased
Transportation (ROW)

Traction Power Input Electrical Substation Cost by Utility Provider and Line Segment
Grade Incline Percent

Input Electrical Substation Population by Utility Provider, Line Segment
Grade Incline Percent, and Segment

Input Adjustment number for Trains in Service and Train Length

Output Total Traction Power Cost Per Year column is linked to the model

upload sheet line item Traction Power
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TAB

INPUT/OUTPUT DESCRIPTION

Insurance and Taxes Input Annual ridership for T-Link last year
Input Annual ridership projections for T-Link
Input Cost per rider for Liability Insurance
Input Actual and planned number of cars in service
Input Unit vehicle value amount for cars in service
Input Cost per $100 of vehicle value
Input Annual insurance reserve amount
Input Total annual passenger revenue
Input Excise Tax rate percentage
Input Annual Cost of property insurance for facilities used by T-Link
(new in 2015)
Output Total Annual Insurance All Types lineis linked to the model
upload page line item Insurance
Output Total Excise Tax line is linked to Taxes line on the Model Upload
page
Security Input Current and Projected Securitas Staffing Plan by FTE; currently
grouped as North Rove, Mid Rove, South Rove, East Rove, Fare
Enforcement (Supvr.), Fare Enforcement (Officer)
Input Securitas annual wages and benefits per FTE
Input Securitas Overhead Non-FTE related: Shared Dispatch Services,
Shared Supervision Services, Vehicles
Input Security agreement for Tacoma Dome Station
Output Total Annual Security line (sum of Securitas and Tacoma Dome
Station costs) is linked to the model upload page line item
Security
Output Total Annual Security line is linked to the model upload page line
item Wage and Benefit Factor
Paratransit Input Total Stations in Service number is populated by the entries on
the Link Station Table tab
Input Estimated Average Cost Per Station
Output Total Paratransit Cost line is linked to Purchased Transportation
Cost (Paratransit) line item on Model Upload page
Model-Upload Input Miscellaneous Other, Net line is calculated to allow for agency
allocations, unpredicted and non-modeled costs. Currently, sum
of all prior line items times 4%.
Input Director’s Contingency line is the mode'’s allocated portion of
Service Delivery’s total contingency amount (currently not used)
Input Wage and Benefit Factor line (used to compensate for growth in
some wages above the CPI—currently adds 1% on top of CPI
increase). Applied to Security costs from the Security tab.
Input Inflation factor (CPI index)
Input Subarea Allocations (percentages based on 50/50 split between
passenger boardings and track mileage in each subarea)
Output Total O&M Costs (This Scenario) line includes YOE$ and the
modal contingency and is provided to Brian Stout to include in
the agency’s Financial Plan
Output Subarea Allocations (Inflated Scenario with Contingency)
provided to Brian Stout for Financial Planning model
Link Station Table Input Tab keeps current data on station configuration for T-Link

system
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TAB INPUT/OUTPUT DESCRIPTION

Output Information in table feeds spreadsheet tabs that use number of
Stations or Station Category data

Assumptions Input Information tab only. Items listed on the Assumptions page
provide basic model assumptions, and are updated to reflect
current assumptions received from all sources regarding T-Link
fleet expansion, segment expansion dates or configurations,
stations, purchased transportation contracts, traction power,
insurance, Paratransit, security, transit services, or other model
source data
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Sounder O&M Model Tab Inputs and Outputs (2015 version)

TAB INPUT/OUTPUT DESCRIPTION

TVM Staff Allocation Input Current and future staffing plans for Transit Systems positions
Input Percentage allocations to each mode based on last year drivers
for level of effort between modes
Output FTEs or portion of FTEs are linked to the ST Salaries tab for
calculation of the Transit System staff costs
ST Salaries Input Current and future staffing plans for Commuter Rail mode
Input Current and future staffing plans for Transit Systems positions

that support Commuter Rail mode

Input Current and budgeted salary and benefits info for all positions in
Commuter Rail

Input Current and budgeted salary and benefits info for all positions in
Transit Systems that support Commuter Rail

Output Multiplication product of staffing plan positions and allocated
Transit Systems positions times payroll costs is linked to the
Model Upload tab, line item ST Salaries

Station Input By Sounder Station, annual costs for contract services

Input By Sounder Station, annual costs for consumables

Input By Sounder Station, annual costs for elevator repair and
maintenance

Input By Sounder Station, annual costs for signage maintenance

Input By Sounder Station, annual costs for utilities

Input Staffing plan for Station Agents, Station Agent Supervisors for
each station

Input Hourly wage and annual costs for Station Agents

Input Special Station Agent staffing costs for King Station

Input Costs of specially assigned Security for Everett and Tacoma
Dome Stations

Input Number of TVMs at each station

Input Cost of Cash Collection from TVMs at each station

Input Cost of ORCA Card for TVMs at each station

Input Costs for TVM Consumables at each station

Output Sum of all Station costs for Services, Consumables, Elevator,

Signage, Utilities, Station Agent Costs, and all TVM costs,
including OMF and Wayside Power Costs is linked to the Model
Upload tab, line item Station Costs All Included

Parking Input By location, annual costs for contract Garage Services
Input By location, annual costs for Garage consumables costs
Input By location, annual costs for Garage elevator maintenance and
repair costs
Input By location, annual costs for utilities
Input By location, annual lease costs
Input By location, annual costs for assigned security
Output Sum of garage parking costs based on annual plan of

maintenance from the two sections of spreadsheet is linked to
the Model Upload tab, line item Parking Costs All Included
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TAB INPUT/OUTPUT DESCRIPTION

Train Input Current and planned number of locomotives by year

Input Current parts costs for Quarterly, Annual, and Tri-annual
Inspections, and for Unscheduled Maintenance

Input Current and planned number of cab cars by year

Input Current parts costs of Quarterly, Annual, Semi-annual, Tri-
annual, COTS Inspections, and for Unscheduled Maintenance

Input Current and planned number of coach cars by year

Input Current parts costs of Quarterly, Annual, Semi-annual, Tri-
annual, COTS Inspections, and for Unscheduled Maintenance

Input Consumables of all types (hardcoded amount in out-years)

Input Capital Refurbishment Costs Life Cycles for Locomotive

components: Traction Motors, Power Assembly, Turbocharger,
Truck Rebuild, HEP Replacement, Oil Pumps; Main Bearings,
Paint, Engine Qverhaul, Tier 3 Engine Overhaul, Air Compressor,
Cooling andHEP Fans

Input Capital Refurbishment Costs and Life Cycles for Cab and Coach
Cars:HVAC, Truck Rebuild Mid-Life, Truck Rebuild Full
Component, Seat Cushions, Exterior Paint, Batteries

Output Total Parts Costs Per Year line-item sum of the Locomotive, Cab
Car, and Coach Car sections is linked to the Model Upload tab,
line item Vehicle Maintenance Costs less Labor

MOW Input Costs for Existing Line MOW to Tacoma

Input Costs for Tacoma to Lakewood segment MOW to include: Base
contract services, materials plus markup, flagging, extra work,
and Tacoma Rail Junction extra work

Input Costs for Lakewood to Nisqually segment MOW to include: Track
Inspection, Track Maintenance, Search For Internal Rail Defects,
Vegetation Control, Drainage Maintenance, Crossing Surface
Maintenance, Rail Grinding, Bridge Maintenance, and Signal
Maintenance

Input Line Item for costs of the segment of track from Bridgeport to
Nisqually
Input Costs for Positive Train Control, to include: use of radio

spectrum, wayside licensing, maintenance and inspection labor
from Amtrak and SWI

Output Sum of Total Maintenance of Way line-items from the two
segments and the sum of Positive Train Control costs are linked
to the Model Upload Tab, line item Maintenance of Way Less
Labor

TE&Y Labor Input For North and South Lines: Average Miles Per Trip, Regular
Service Trips Per Year, Special Service Trips Per Year, Total
Regular Service Train-Miles, Total Special Trip Train-Miles, On-
Time Incentive Rate Per Mile, and PU Tax & WUTC Regulatory

Fees
Input 4-Car and 5-Car Train-Mile Cost for North Line
Input Special Train-Mile Cost for North Line
Input Total Daily Wages and Benefits for Engineer and Conductor

positions on South Line (used in calculation of Crew Labor for
Regular and Special Service)

Input Total “Other” costs related to Crew Labor on the South Line

Input Management Labor and Benefits costs for South Line
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TAB INPUT/OUTPUT DESCRIPTION

Input MOW Cost per Train-Mile for South Line

Input Crew Transportation Costs for South Line

Input Travel, Training, and Other Costs related to South Line

Input BNSF staffing by year for Single Trip Crew, Multiple Trip Crew,
and Management

Output Sum of Total Annual Cost All Lines is linked to the Model Upload
Tab, line item Purchased Transportation Services (TE&Y)

MECH Labor Input FTE Staffing Plan for Mechanic Administrative and Craft positions
Input Current and planned number of cars/locomotives in service
Input Amtrak Contract cost per car/locomotive in service
Input Cost of Special Trains
Input Cost of Extra Work & Incentives
Input Cost of Shared Facilities
Input Cost of King Street Station Signal Maintenance
Input Planned ST Mechanic Admin position wages and benefits
Input Planned ST Mechanic Craft position wages and benefits
Output Subtotal of Amtrak Contract Cost line is linked to the Model

Upload Tab, line item Purchased Transportation Services (MECH)
through the year 2023

Output Subtotal ST Employees line is linked to the Model Upload Tab,
line item Purchased Transportation Services (MECH) in years
2023(partial year) thru 2040

Motive Power Input For North and South Lines: Average Miles Per Trip, Total Trips
Per Year, Fuel Consumed per Mile

Input For North and South Lines: Cost Per Gallon of Fuel

Output Total Annual Cost All Lines line is linked to the Model Upload
Tab, line item Motive Power

Insurance Input Annual ridership projections for Commuter Rail

Input Cost per rider for Liability Insurance

Input Actual and planned number of locomotives, cab cars, and
passenger cars in service

Input Unit vehicle value amount for locomotives, cab cars, and
passenger cars in service

Input Cost per $100 of vehicle value

Input Annual cost for Property Insurance premiums on physical assets
used by Commuter Rail mode

Input Annual insurance reserve amount for Commuter Rail

Output Total Annual Insurance All Types line is linked to the Model

Upload Tab, line item Insurance

Security Input Current and Projected Securitas Staffing Plan by FTE; currently
grouped by Zone Patrol (Charlie, King, Nora, and Pierce) and
Fare Enforcement (Manager, Supervisor, and Officer)

Input Current and Projected King County Sheriff Staffing Plan by FTE;
currently Major (Chief of Police), Captain, Detective Sergeant,
Patrol Sergeant, Transit Patrol Officer, Transit Detective, K9

A-18 |  April 2015



ST3 Regional High-Capacity Transit System Plan

TAB INPUT/OUTPUT DESCRIPTION

Officer, Crime Analyst, Administrative Assistant

Input Annual wages and benefits per Securitas FTE

Input Securitas annual overhead non-FTE related: Shared Dispatch
Services, Shared Supervision Services, and Vehicles

Input Annual wages and benefits per King County Sheriff FTE Staffing
Plan

Input KCSO Supplies and Overhead costs—FTE-Related:

Quartermaster, Supplies, Services, Telephone, Motorpool Patrol,
Motorpool Detective, Insurance, 800 MHz Radios, MARR Accident
Investigation, Division Admin, Department Admin- All,
Department Admin-Sworn, Wireless Data Cards

Input KCSO Overhead non-FTE related: Shared Dispatch Services,
Shared Sgt. Supervision Services, Reconciliation Charge, and
Bomb Dog

Input Percentage of Securitas Overhead Costs to split between STEX,
Sounder, and Link

Input Percentage of Securitas and King County Sheriff staffing costs to
charge‘against Commuter Rail mode

Output Total Annual Security line (sum of Securitas and KCSO costs) is
linked to the Model Upload Tab, line item Security

Taxes Input Total regular and special trip miles

Input Tons Per Trip

Input Gross Ton Miles ST

Input Gross Ton Miles BNSF (entire state)

Input Gross Road Investment—Sound Transit

Input Gross Road Investment—BNSF

Input BNSF WA State Allocation Factor

Input BNSF WA State Allocation Factor without ST

Input Annual projected ridership for Commuter Rail

Input Average Fare Per Boarding actual

Input Average Fare Per Boarding projected

Output Total All Taxes line (sum of Ad Valorum and Excise Tax
calculations) is linked to the Model Upload Tab, line item Taxes

Agency Overhead Input Calculated Administrative OH estimates for SIP period from
Allocation Including LOB spreadsheet file
Input Calculate the LOB overhead (Operations Department) based on

total from Ann Sheridan spreadsheet of BU’s and internal
Operations drivers for each mode

Output Total annual OH (both Agency and LOB) is linked to the Model
Upload Tab, line item Agency Overhead Allocation including LOB

Model Upload Tab Input Miscellaneous One Time Single Year Events line is calculated to
allow for unpredicted and non-modeled costs. Currently, sum of
all prior line items times 4.5%.

Input Wage and Benefit Factor line (used to compensate for growth in
some wages above the CPI—currently adds 1% on top of CPI
increase). Applied to TE&Y Labor and MECH Labor totals.

Input Inflation factor (CPI index)
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TAB INPUT/OUTPUT DESCRIPTION

Input Subarea Allocations (percentages based on historical splits in
Financial Planning model)

Output Total O & M Costs (This Scenario) line includes YOE$ and is
provided to Brian Stout to include in the agency’s Financial Plan
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ST Express O&M Model Tab Inputs and Outputs (2015 version)

Partner Operating Input For 2016, table for service provided, broken out by route, route number. Columns for
Statistics total vehicles, platform miles, revenue miles, platform hours, and revenue hours. Shown
current year through 2023 and 2024—2040.
Output All platform miles, revenue miles, platform hours and revenue hours by route are linked
to the corresponding partner that provides the service for calculation of operating costs
Ridership Allocation | Input Annual ridership projections for ST Express
Input Annual percentage allocation of riders by subarea. Currently for reference only. Not
used in calculations.
Output Ridership numbers are linked to the Boardings line of the Operating Stats tab, and used
in calculation of KPIs on that tab
TVM Staff Input Current and future staffing plans for Transit Systems positions
Allocation
Input Current and budgeted salary and benefit.information for all FTE positions in Transit
Systems
Input Percentage allocations based on last year drivers for level of effort for each mode of
service
Output FTEs or portion of FTEs is linked to the ST Salaries tab for calculation of Transit
Systems staff
ST Salaries Input Current and future staffing plan for ST Express mode
Input Current and future staffing plans for Transit Systems positions that support STEX mode
Input Current and budgeted salary and benefit information for all FTE positions in STEX mode
Input Current and budgeted salary and benefit information for all FTE positions in Transit
Systems
Output Multiplication product of staffing plan positions and allocated Transit Systems positions
times payroll costs is linked to the Model Upload Tab, line item ST Salaries
Stations Input By STEX Station, annual costs for contract services
Input By STEX Station, annual costs for consumables
Input By STEX Station, annual costs for signage
Input By STEX Station, annual costs for elevator repair and maintenance
Input By STEX Station, annual costs for utilities
Input Number of TVMs at each station
Input Cost of cash collection from TVMs at each station
Input Cost of ORCA Card for TVMs at each station
Input Costs for TVM consumables, parts and services at each station
Output Sum of all Station costs for Services, Consumables, Signage, Elevator, Utilities, and all

TVM costs for Cash Collection, Consumables, Parts, and Services is linked to the Model
Upload Tab, line item Stations

Insurance and Input Insurance premium costs for physical assets used by STEX mode
Excise Taxes
Input Updated annual farebox revenue projections
Input State Excise Tax rate
Output Total Insurance and Excise Taxes line is linked to the model upload page line item
Insurance
DSTT Input Current KCM Staffing and O&M Costs for DSTT from agreement/invoice by category:

Labor, Fringe, Services, Fuel, Materials Other, Utilities, Casualty/Insurance, Taxes,
Miscellaneous, Expense Transfer, Interest, Leases & Rentals

Input Current costs of permanently assigned Security in DSTT

Input Current and projected percentage of DSTT O&M costs paid by Sound Transit
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Input Ratio of Sound Transit bus trips to total ST trips made in DSTT

Input Number of TVMs in the DSTT

Input Cost of Cash Collection from TVMs in DSTT

Input Cost of ORCA Card for TVMs in DSTT

Input Cost of TVM consumables, parts, and maintenance

Input DSTT Debt Service Payments through 2019

Output Total DSTT Cost-ST Express line is linked to the Model Upload Tab, line item DSTT

Security Input Current and Projected Securitas Staffing Plan by FTE; currently grouped by Zone Patrol

(Charlie, King, Nora, and Pierce) and Fare Enforcement (Manager, Supervisor, and
Officer)

Input Current and Projected King County Sheriff Staffing Plan by FTE; currently Major (Chief

of Police), Captain, Detective Sergeant, Patrol Sergeant, Transit Patrol Officer, Transit
Detective, K9 Officer, Crime Analyst, Administrative Assistant

Input Annual wages and benefits per Securitas FTE

Input Securitas annual overhead non-FTE related: Shared Dispatch Services, Shared
Supervision Services, and Vehicles

Input Annual wages and benefits ‘per King County Sheriff FTE Staffing Plan

Input KCSO Supplies and Overhead costs—FTE-Related: Quartermaster, Supplies, Services,

Telephone, Motorpool Patrol, Motorpool Detective, Insurance, 800 MHz Radios, MARR
Accident Investigation, Division Admin, Department Admin- All, Department Admin-
Sworn, Wireless Data Cards

Input KCSO Overhead non-FTE related: Shared Dispatch Services, Shared Sgt. Supervision
Services, Reconciliation Charge, Bomb Dog

Input Percentage of Securitas Overhead Costs to split between STEX, Sounder, and Link

Input Percentage of Securitas and King County Sheriff staffing costs to charge against STEX
mode

Output Total Annual Security line(sum of Securitas and KCSO costs) is linked to the Model
Upload Tab, line item Security

KCM-Purchased Input Data for most recent route data provided by King County Metro is imported to this tab
Transport (revenue miles, hours; platform miles, hours)
Input Data for most recent contract or forecast in the form of Partner Reconciliation exhibit is

input into the Administration, Vehicle Operations/Maintenance, and Non-Vehicle
Maintenance line items

Input Data lines which correspond to the items mentioned above are inflated for CPI through
formulas in the bottom half of worksheet
Output The Grand Total Expenses line (the inflated amounts) is linked to the Model Upload
Tab, line item KCM—Purchased Transportation
PT—Purchased Input Data for most recent route data provided by Pierce Transit is imported to this tab
Transport (revenue miles, hours, platform miles, hours)
Input Data for most recent contract or forecast in the form of Partner Reconciliation exhibit is

input into the Administration, Vehicle Operations/Maintenance, and Non-Vehicle
Maintenance line items

Input Data lines which correspond to the items mentioned above are inflated for CPI through
formulas in the bottom half of worksheet
Output The Grand Total Expenses line (the inflated amounts) is linked to the Model Upload
Tab, line item PT—Purchased Transportation
CT—Purchased Input Data for most recent route data provided by Community Transit is imported to this tab
Transport (revenue miles, hours, platform miles, hours)
Input Data for most recent contract or forecast in the form of Partner Reconciliation exhibit is

input into the Administration, Vehicle Operations/Maintenance, and Non-Vehicle
Maintenance line items
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Input Data lines which correspond to the items mentioned above are inflated for CPI through
formulas in the bottom half of worksheet

Output The Grand Total Expenses line (the inflated amounts) is linked to the Model Upload
Tab, line item CT—Purchased Transportation
Agency Overhead Input Calculated Administrative OH estimates for SIP period from spreadsheet file
Allocation Including
LOB
Input Calculate the LOB overhead (Operations Department) based on spreadsheet of business
units and internal Operations drivers for each mode
Output Total annual OH (both Agency and LOB) is linked to the-Model Upload Tab, line item

Agency Overhead Allocation including LOB

Model Upload Tab Input Miscellaneous One Time Single Year Events line is calculated to allow for unpredicted
and non-modeled costs. Currently, sum of all prior direct cost line items times 1.0%.

Input Bus Base Savings credit beginning in year.2018 represents analysis of savings from
operating our own ST Bus Base

Input Wage and Benefit Factor line (used to compensate for growth in some wages above the
CPI—currently adds 1% on top of CPI increase). Applied to Ops Labor and Mechanic
Labor for CT, KCM, and PT, Security costs, and DSTT costs for KCM Station Labor and

Security.

Input Inflation Factor (CPI Index)

Input Subarea Allocations (percentages based on historical splits in the Financial Planning
model pre-2008 vote)

Output Total O&M Costs (This Scenario) line includes YOE$ and is provided to Brian Stout to

include in the agency’s Financial Plan
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