REGIONAL TRANSIT AUTHORITY

RESOLUTION NO. 47

A RESOLUTION of the Board of the Regional Transit Authority for
the Pierce, King, and Snohomish Counties region adopting the
Technical Appendix to the Regional Transit System Master Plan
and authorizing the Executive Director to make arrangements to
make the Technical Appendix available to the public.

WHEREAS, by Resolution No. 40 adopted October 29, 1994 the Board of the Regional
Transit Authority ("RTA") adopted the Regional Transit System Master Plan, together with
pertinent technical and environmental documents; and

WHEREAS, the Regional Transit System Master Plan also references a Technical
Appendix including additional information on project financing, ridership and other topics
pertinent to the Regional Transit System Master Plan and the Phase I System described therein;
and

WHEREAS, the technical and environmental documents referred to in said resolution and
Plan have been further reviewed, compiled and updated in the Technical Appendix attached as
Exhibit A, which provides the most current available information relating to certain financial,
ridership and other topics; and

WHEREAS, the RTA provided the information contained in the Technical Appendix in

o B

other formats or otherwise made it available to the participating counties prior to their decisions
pursuant to RCW 81.112.030(6); and |
WHEREAS, the expert review panel has reviewed RTA reports, memoranda, and
documents used in connection with the Technical Appendix, including those that describe the
assumptions for and analysis of the financial plan, capital and O & M cost estimates, and travel
forecasting methods, as required by RCW 81.104.110; and
WHEREAS, the Board of the RTA has determined that it is in the best interests of the

citizens of the region to formally adopt the Technical Appendix as part of the Regional Transit



System Master Plan and to make the Technical Appendix available to the public so that it can
serve as a reference resource for citizens of the region; and

WHEREAS, the Board's adoption of the Technical Appendix constitutes a minor
modification of the Regional Transit System Master Plan pursuant to RCW 81.112.030(5);

NOwW THEREFORE BE IT RESOLVED by the Board of the Regional Transit Authority
as follows: |

Section 1. The Board of the Regional Transit Authority hereby adopts the Technical
Appendix to the Regional Transit System Master Plan substantially as described in Exhibit A
attached hereto. The Technical Appendix, together with pertinent technical and environmental
documents, is hereby incorporated by reference and made a part of the Regional Transit System
Master Plan.

Section 2. The Board of the Regional Transit Authority hereby authorizes the Executive
Director to arrange for the printing of the Technical Appendix and to make it available to the
public upon request.

Section 3. The Board of the Regional Transit Authority further authorizes the Executive
Director to take any actions necessary to implement the policies and determinations of the Board
pursuant to this resolution.

'ADOPTED by the Board of the Regional Transit Authority for the Pierce, King and

Snohomish Counties region at its meeting held on February 10, 1995.

ruce Lafng
Chair of the Board
ATTEST:;

Malgcia Walker

Board Administrator
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I. INTRODUCTION

This technical appendix to the Regional Transit System Master Plan (Master Plan)
provides additional discussion on selected topics raised by the Master Plan. Section II
covers background related to the financial analysis and planning that has been ongoing
throughout the system planning process. It includes a review of the Regional Transit
Authority's (RTA) financial capacity, the evaluation of the local tax options available
to the RTA through its enabling legislation, and a discussion on financing methods.
The specific funding assumptions developed for and adopted by the RTA Board for
the financing of the Phase I system plan are described in Section III. The cash flow
model developed for the financial analysis is included in Section I'V. Section V
provides a brief discussion regarding the financial risk of the Phase I financial plan.
The ridership forecast for the Phase I system plan is presented in Section VL.

Section VII highlights some of the environmental, social and economic impacts
identified in the Final Environmental Impact Statement, Regional Transit System Plan,
issued in March 1993.

II. FINANCIAL STRATEGIES AND
ANALYSIS

The Regional Transit Authority's (RTA) enabling legislation provides the RTA with
the tools and authority required to develop, build and operate a regional high capacity
transit system. After voters within the RTA boundaries have approved a ballot
proposition on the taxes necessary to support the initial Phase I implementation, the
RTA will be a funded, local government entity. Included among the RTA's powers are
the power to levy taxes, purchase or condemn property, contract with public and
private entities, issue revenue and general obligation bonds, and to create local
improvements districts. These powers are necessary in order that the RTA acquire
funds necessary to cover the capital and operating and maintenance costs of aregional
transit system.

In order to evaluate the financial feasibility and likely consequences of implementing a
particular high capacity transportation system, financial analysis and planning have
been a key consideration throughout the system planning process. Generally, the
approach and purpose of financial planning was to analyze alternative methods for
achieving feasibility and equity in the implementation of those system plans under



study. Included in the ongoing analysis were: preliminary estimates of system capital
and operations and maintenance (O&M) costs; evaluation of potential funding sources;
financial equity considerations; and a recommended financial plan for Phase I
implementation, adopted by the RTA Board. The efforts and results of the adopted
financial plan for Phase I are summarized in Chapter 4 of The Regional Transit System
Master Plan.

The discussion that follows provides general background to the financial planning
conducted throughout the system planning process. This includes a review of the
RTA’s financial capacity, an evaluation of the local tax options available to the RTA
through its enabling legislation, and the financing methods to be considered when
capital costs alone will exceed annual revenue sources during the Phase I system plan.
A full description of the specific assumptions used to develop the Phase I financial plan
follows in Section III.

A. FINANCIAL CAPACITY

In order to evaluate the financial feasibility for any given capital investment, the overall
financial capacity available to the entity must be understood. . In this case, financial
capacity refers to the current financial conditions of the Central Puget Sound Region,
as represented by the Regional Transit Authority, and its capability to meet future
financial obligations including capital investments and system operating and
maintenance costs. The process for evaluating financial capacity requires the
identification of potential funding sources and financing methods.

A third component important to the understanding of financial capacity is the
development of a cash flow model for financial analysis. Once the boundaries of
financial capacity have been specified, the proposed investment plan can be analyzed
for financial feasibility using the cash flow model. The cash flow model incorporates
several economic and financial assumptions. As a part of the cash flow model
specification, the following sections identify and describe the analysis that provided the
necessary inputs into the model, including potential funding sources and financing
methods. The cash flow model itself is presented and discussed in Section I'V.

B. FUNDING SOURCES: EVALUATION OF LOCAL
TAX OPTIONS

Revenue sources for funding high capacity transportation systems generally fall into
one of the following categories:

e Operating (farebox) revenues;

e Capital grants; and



e Local taxes and fees.

State law requires the RTA to seek project funding from multiple sources and to
include federal, state, local and private sector assistance. The financing of the Phase I
system plan is based on specific assumptions developed for each of these source
categories, the most significant of which is the local tax contribution. The following
discussion addresses the local taxing authority granted to the RTA through its enabling
legislation, and the evaluation of local tax options for implementing the regional transit
plan.

1. LOCAL TAXING AUTHORITY

The RTA’s enabling legislation provides for three dedicated funding sources to
be submitted to the voters within its jurisdiction to fund a high capacity
transportation system.

e Employer tax. If approved by the voters, the RTA may impose an excise
tax of up to two dollars per month per employee on all employers located
within the agency’s jurisdiction, measured by the number of full-time
equivalent employees.

e Motor vehicle excise tax. With voter approval, the RTA may levy and
collect an excise tax, at a rate not to exceed eight-tenths of one percent
(0.8 percent) on the value of every motor vehicle owned by a resident of
the taxing district. The RTA’s taxing authority extends to retail car rentals.

o Sales tax. The RTA has the authority, with voter approval, to fix and
impose a sales tax upon the occurrence of any taxable event within the
RTA’s boundaries. The maximum rate for the sales tax is not to exceed
nine-tenths of one percent (0.9 percent).

2. EVALUATION OF LOCAL TAX OPTIONS

In addition to the three funding sources identified above, the RTA evaluated
other funding sources. In this evaluation, the RTA considered the degree to
which those sources satisfied the following criteria:

e Acceptability, as measured through voter surveys and voter focus group
results;

e Ease of administration, as measured by the existence of collection
mechanism, and the overall cost of collection,



e Equity, as measured by the percent of household income paid by income
strata;

e Implementation feasibility, as measured by type of approval required, and
the time required to implement;

e Revenue reliability; as measured by exposure to legislative modifications,
frequency of payments, and predictability; and

e Revenue yield, as measured by the ratio of present value revenues to
present value construction costs.

Table 2.1, next page, lists the local taxes considered during the first step of this
evaluation.



Table 2.1 Local Taxes Considered

Type of Tax Maximum Enabling Authorized Levied By:
Rate Legislation Uses

Sales tax 0.9% HB1825 Capital and Transit

(1990) operating agencies
HB2151 components of
(1991) the High

Capacity

Transit (HCT)

System Plan

Motor Vehicle | 0.8% Same as for Same as for Transit

Excise Tax sales tax sales tax agencies

(MVET)

Employer tax $2 per Same as for Same as for Transit
employee per | sales tax sales tax agencies
month

Local Option 10% of State | SB6358 Highway Counties

gas tax Gas Tax (1990) purposes

Parking tax None SB6358 Transportation | Cities and
specified (1990) purposes counties

Property tax None RCW Capital Metro
specified 35.58.450 purposes

RCW
84.52.056

Gasoline sales Assume Not Not authorized | Not

tax transit plus authorized authorized
HCT sales tax
total (1.5%)

Tax increment | Not Not Not authorized | Not

financing applicable authorized authorized




Table 2.2, below, highlights the RTA's key considerations for each local tax source.
These considerations led to the RTA's decision to retain sales tax and motor vehicle
excise tax as the primary taxing sources for the Phase I financing plan, which is
consistent with the RTA's existing legislative authority. In addition, the Master Plan
states that the RTA will pursue funding for the Master Plan from all other revenue
sources that may be authorized in the future by the state legislature, including a tax on
motor vehicle fuel, noted as “local option gas tax” in Table 2.2.

Table 2.2 Evaluation of Local Tax Options

Tax
Source Disposition Key Considerations
Salestax ~ Retain Must be included - no other tax source or combination of
sources generates sufficient revenue
Widely accepted in capital markets as security for bonds
Distributes tax burden among broadest base of households,
businesses, government and visitors
Motor Retain Can be combined with sales tax to partially mitigate
Vehicle regressivity
Excise Tax Best revenue yield and greatest reliability of non-sales tax
options
May influence mode shift toward transit due to impact on auto
ownership cost
Employer  Discard Low yield relative to other options
Tax High administrative costs
Employers bear greater dollar value of tax burden via sales tax
Local Retain Apparent voter acceptability
Option Not currently authorized by the legislature
Gas Tax
Parking Discard Revenue likely to be low and difficult to predict
Tax Potentially high administrative cost
Difficult to implement
Property Discard Most regressive of all tax options
Tax Lowest acceptability
Limited flexibility - restricted to capital programs
Sales Tax  Discard Low revenue yield, assuming existing revenue distribution
on Requires State legislative approval
Gasoline Local option gasoline tax is a better choice
Tax Discard Requires constitutional change which has failed on prior
Increment occasions
Financing Produces unreliable revenue stream of unknown yield

Has same regressive characteristics as the property tax




C. FINANCING METHODS

The following section provides a general discussion on financing methods, to be
considered when capital costs alone will exceed annual revenue sources during design
and construction of the Phase I system plan. The RTA Board did adopt, as part of the
Master Plan, a goal of limiting total long term debt over the Phase I time frame to
$800 million (1995 dollars). -

1. DEBT FINANCING

A common method of financing a capital program is to borrow money to cover
project implementation costs as they are incurred. Debt financing is a method
that can be used either in conjunction with or as an alternative to cash
financing. Short-term borrowing may be used to cover relatively brief cash
flow deficits, which result from differences in the timing of the receipt of
revenues and expenditures outlays. Short-term borrowing of this type can
involve relatively high interest costs, and it may therefore be desirable to limit
the use of short-term debt to bridge gaps between receipts and expenditures.
Common forms of short-term debt include revolving loan accounts and
commercial paper. The RTA does expect to set up a short-term debt program
to manage those gaps that may result from federal and state grant cycles.
However, the use of such a program was not assumed in the preparation of the
Phase I financing plan.

When longer term financing is required, long-term debt is generally issued in
the form of municipal bond financing. Municipal bond issues are appropriate
when the planned phasing of project implementation causes significant long-
term gaps between revenue generation and the concentrated period in which
capital funds are expended. Municipal bonds are a tradable form of debt,
which are generally issued at a fixed term in years. Interest payments on
municipal bonds are lower, in relative terms, than the interest costs of securing
on-demand, short-term debt. However, access to the bond market is more
restricted and involves larger amounts and additional setup costs than access to
short-term debt, in addition to requiring the security backing of a stable,
dedicated revenue source.

A central rule to debt financing is to not issue the debt for a maturity longer
than the useful life of the capital project or program it is financing. If the debt
period, say, thirty years, exceeds the useful life of the project, the true annual
cost of the project has been understated and taxpayers will continue to pay for
the project after its useful life. Conversely, if the useful life of the project
exceeds the life of the debt, the annual cost will have been overstated, and
citizens will receive benefits during time when they will not have made tax

. contributions. Additionally, debt financing can ensure equity among different
generations of users, through the inter-generational sharing of financing costs.



RTA’s BONDING AUTHORITY AND LIMITATIONS

Washington State law enables the RTA to contract indebtedness for RTA
purposes, through the issuance of general obligation bonds, revenue bonds, and
special assessment bonds. Municipal bonds must be issued and sold in
accordance with Washington State law (Chapter 39.46 RCW). The RTA has
as its bonding capacity the ability to issue without voter approval up to one and
one-half percent of the value of the taxable property within the authority’s
boundary, and, with voter approval, up to five percent of the value of the
taxable property within the boundary. The RTA’s non-voted bond capacity of
1.5 percent of assessed property value is estimated at $2.27 billion in 1995
dollars.

In addition, RCW 81.112.150 allows the RTA to form a local improvement
district to provide any transportation improvements it has the authority to
provide. To support this authority, the RTA can impose special assessments
on all property specially benefited by the transportation improvements, and
issue special assessment bonds or revenue bonds to fund the costs of the
transportation improvements.

CASH FINANCING

The least complex method of financing a capital investment is to pay as
facilities are acquired, not as they are used. Under this method of financing,
working capital or cash on hand from current year operating surpluses is used
to pay the costs of implementing the improvements as they are incurred. This
financing method is most commonly used when substantial unencumbered cash
reserves exist, bond authority does not exist, or the current amount of financial
leverage or indebtedness is excessive. The advantage of cash financing is that
it avoids the interest costs associated with debt financing.

One disadvantage of cash financing is the difficulty most municipalities have
finding stable sources of cash that will consistently cover the ongoing costs of
investment. This difficulty can discourage construction or completion of
construction, even when the project is sound and financially feasible over the
longer term. A second disadvantage is that the potential users or recipients of
the benefits from the project would pay only during the time of construction,
and, due to population mobility, may not benefit from the actual service.

LEASE FINANCING

Leasing involves the use of assets or resources in return for specified rental
payments to the owner of the assets or resources. Leasing can allow the lessee
to avoid the up-front costs of ownership of an asset, or it may allow the lessee



to delay the purchase of certain assets until cash or debt financing of the asset
becomes more feasible. At the end of the lease term, the rights to the use of
the asset revert to the owner, which may be a disadvantage under some
circumstances. Because leasing is a financing method that finances the use of
assets but not the ownership of assets, leasing may have an impact on overall
project financing that is different from both the cash and debt financing
methods. The effect of leasing certain components of the Phase I system plan
on project cash flow and net present value will be conducted in future annual
financing plan updates, should such leasing opportunities become available.

D. SUMMARY

This section has provided general background on the financial planning conducted
during the system planning process. This includes a review of the RTA’s financial
capacity, the evaluation of the local tax options leading to the RTA’s decision to seek
voter approval for sales tax and MVET as the local funding sources for Phase I
implementation, and a discussion of debt financing. The specific assumptions
developed for and adopted by the RTA Board for the Phase I financial plan are
described in the following section.



III. REVENUE ASSUMPTIONS

A. REVENUE ASSUMPTIONS

The specific assumptions used to develop the Phase I financial plan are discussed in
this section. Phase I funds are assumed to be derived from seven sources, as shown in
table 3.1 below. The RTA is requesting state grants equal to 20 percent of Phase I rail
construction costs. The assumption for federal funding is based on past and current
federal appropriations for similar projects around the country. While no short-term
financing was analyzed in the cash flow model, it is anticipated that short-term
financing could be used to meet short-term cash needs. The RTA expects to develop a
short-term financing program to manage cash flow gaps likely to result from state and

federal grant cycles.

Table 3.1

Revenue Source

Assumption

Sales tax of 0.4 percent collected within
the RTA boundary.

1993 estimated taxable retail
sales in RTA boundary:

$30.783 billion

Average annual real growth above
inflation (A four percent inflation rate is
assumed)

Sales Tax
1993-1995: 2.5%
1995-1999: 2.4%
2000-2009: 2.0%
2010-2020: 1.6%
Average, 1993-2020: 1.9%

Motor Vehicle Excise Tax of 0.3 percent
collected within the RTA boundary

1993 estimated motor vehicle
values in RTA district:

$11.705 billion

MVET annual real growth rate in excess
of sales tax: +0.4 percent.

Average, 1993-2020: 2.3%

Federal and State Grants

42 percent of rail construction costs

Average annual funding amount 1995-
2010 (1995%):

$125 million/year

Public/private partnerships

5 percent of rail capital costs (funding
starts in year 2005)

10




Table 3.1 Continued

Revenue Source Assumption

Debt Financing Long term bonds issued in years and

amounts needed for rail construction with
limit on total outstanding bond value of
1.5 per cent of assessed property value
within the RTA boundary. Current
estimated statuary limit is $2.27 billion;
average growth in assessed value assumed
to be 4 percent annually.

Debt service coverage constraint: 1.3x

The RTA board set a goal of limiting total
long term bonding over the Phase I time
frame to $800 million (1995 dollars).

Interest Earnings Earnings on available balances at average

rate of 5.5 percent.

Farebox revenues Farebox recovery of 40 percent for both

commuter rail and light rail operating
costs. A farebox recovery of 20 percent
for the regional bus service.

DISCUSSION OF REVENUE ASSUNIPTIONS
LOCAL OPTION SALES TAX |

Revenue from a local option sales tax is one of the primary sources of funding
projected for the RTA Phase I program. The base information used for
projecting RTA sales tax revenues is from the 1993 State Department of
Revenue’s reported taxable retail sales for Snohomish, King and Pierce
Counties. Because the RTA boundary does not include the full three county
area, an estimate of each counties’ sales tax base within the RTA district was
calculated. Sales tax is collected by location of the sale, thus the portion of
estimated retail employees within the boundary for each of the three counties
was used to determine the RTA sales tax base. According to Puget Sound
Regional Council (PSRC) 1990 retail employee estimates, 92 percent of the
three counties’ retail employees are within the RTA boundary. Thus, 92
percent of the total taxable retail sales for the three counties is assumed for the
RTA sales tax base. The cash flow model calculates RTA annual local sales
tax revenues by applying the 0.4 percent tax increase to the taxable retail sales
base number shown in the table above. '
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The cash flow model (see Section IV) uses the assumptions regarding sales tax -
revenue growth rates described in the above table. These assumptions were
drawn by examining the history of sales tax revenue growth in King County
since 1981. Between 1981 and 1992, King County sales tax receipts grew at
an average real growth rate of four percent in excess of inflation. Although the
Gulf War and subsequent recession caused the real sales tax revenue growth
rate to dip below zero in recent years, a return to the long run trend in positive
real growth is expected.

The projections of sales tax growth used in the cash flow are consistent with
the economic forecasts for the Puget Sound region from 1990 through 2020
discussed in a report titled Preliminary Tax Base Projections, May 1994
prepared for the PSRC as part of the Metropolitan Transportation Plan. Dick
Conway & Associates prepared those tax base projections under subcontract
to Porter & Associates, Inc.

LOCAL OPTION MOTOR VEHICLE EXCISE TAX

Estimated RTA revenues from the Motor Vehicle Excise Tax (MVET) are
based on the 1993 motor vehicle valuation for the three counties as reported by
the State Department of Licensing. Because this tax is collected by the
residential address of vehicle owners, the proportion of the three counties’
population living within the RTA boundary was used to estimate RTA
revenues. According to the 1990 census 84.5 percent of the three counties
population live within the RTA boundary.

MVET revenue is assumed to grow at a rate 0.4 percent per year higher than
sales tax revenue, or an average nominal growth rate of 6.4 percent (a real rate
of 2.3 percent after inflation). The higher growth rates were projected based
upon a higher historical real growth rate that averaged 5.3 percent in excess of
inflation from 1981 to 1992. These projections are consistent with the report
cited above.

FEDERAL FUNDING

Project funding from combined federal and state funding sources is assumed to
be $125 million per year. Since the duration of Phase I is beyond the current
federal authorization period, the level of federal support is, and will remain, an
unknown for the near-term. Therefore, the levels of support that can be
anticipated is a matter of judgment, and the assumptions used here are based
on a review of the federal funding history for transit new start projects. What
follows is a brief discussion of federal funding history and a description of
funding levels available from the Intermodal Surface Transportation Efficiency

Act (ISTEA).
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History: Federal funding for transit new starts had significant increases
beginning in 1970 with passage of amendments to the Urban Mass
Transportation Act of 1964. Between 1970 and 1993, the Section 3 New Start
category allocated $7.2 billion to fund projects in 31 cities. Congress played a
central role in the year-by-year allocation of these funds and during this time
congressional support allowed projects to go forward despite opposition from
the Urban Mass Transit Authority. No project that began receiving
construction funding has ever been cut short before completion. Funding was
also available from 1974-1983 from the Interstate Transfer Program, which
gave governors and mayors an option to substitute transit projects for
segments of interstate highway slated for construction. Some major transit
systems, including Washington D.C. Metro and Portland MAX systems, were
constructed with all or most of their federal funds from this source, using
federal funds exceeding $5 billion.

ISTEA, passed by Congress in 1991, provides massive increases in federal
funding for highways and transit over the current six years (1991-1997), and
provides flexibility in how funds are used. Title I of the Act provides $121
billion for highway programs with the flexibility to transfer substantial amounts
to transit uses. Title I provides $31.5 billion for mass transit. The Section 3
New Starts funding within Title III is the primary source that will be sought for
this project. Within this category, ISTEA authorized $5.94 billion in funding
for 62 projects in 37 cities. The largest allocations went to eight locations,
which collectively received more than $4 billion.

These locations are:

Los Angeles: $799 million
New Jersey: $681 million
Honolulu: $618 million
Portland: $515 million

Houston: $500 million
Atlanta: $329 million
Seattle: $325 million

New York $306 million

Within the New Starts account, projects are categorized based on five stages
of development: under construction; final design, preliminary engineering;
alternatives analysis; and system planning and other. The RTA system is
currently in the “system planning and other” category. Since the authorization
for the project set forth in ISTEA is a placeholder, an appropriation of the
funds is necessary for federal funds to flow to the project.

i



While the Section 3 New Starts account is expected to be the primary source
of federal funds, there are also substantial funds potentially available from Title
I of ISTEA. The largest categories in Title I that may be made available are:

e $21 billion from the National Highway System. One hundred percent of
these funds can be transferred to transit projects with federal Department
of Transportation approval, fifty percent without approval.

e $24 billion from Surface Transportation Program. Funds in this account
can be used for any transit or highway project.

¢ $6 billion from Congestion Mitigation and Air Quality Improvement
Program. Funds are available from Clean Air Act non-attainment areas to
fund surface transportation programs that improve air quality. These funds
cannot be used for highway capacity unless the prOJect involves an HOV
facility.

STATE GRANTS

The Washington State Department of Transportation and State Transportation
Commission indicate that the state will be a significant funding partner for
building high capacity transit systems, a somewhat new role, given that the
state historically has not participated significantly in funding public
transportation. However, state officials hold the position that the funding of
high capacity transit improvements instead of increased highway capacity will
result in more cost-effective solutions for congested, highly populated areas.

Because the funding will most likely come from a new state taxing source, the
RTA adopted the assumption that state funding would equal 20 percent of the
rail capital costs.

PUBLIC/PRIVATE PARTNERSHIPS

Private sector funding from all sources is assumed to total five percent of
Phase I capital costs. This assumption is based upon experience elsewhere, as
outlined in Table 3.2, and does not yet include specific plans for obtaining
these funds. In addition, the timing of private sector investment is delayed
until 2005 to account for the likelihood that such monies will not begin to be
available until the first rail segments become operational. One likely candidate
for private participation in the project that is not listed in Table 3.2 is the use of
cross-border leasing for rail cars. This option involves a sale-leaseback
transaction in which private, foreign owners receive tax benefits that are shared
with the user of the cars. The five percent assumptlon for private sector
funding is somewhat aggressive.
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Table 3.2 Public/Private Financing Options

Likelihood of

Financing Option Mechanism Used In Local Success
Cost Sharing/ Joint Developers contribute to cost ~ Baltimore Medium/High
Development of station area development in ~ Washington D.C.

exchange for air or ground New York

development rights at station Atlanta

areas.
Transfer/ Lease of Transfer of station area New York Medium
Development Rights development rights to other Washington D.C.

parcels or sale of air or ground Denver

development rights.
Benefit Sharing/ Fees for providing direct links  Washington D.C.  Low
Connector Fees to transit stations.
Development Impact  Establish traffic/transportation  San Francisco Very Low
Fees impacts of development,

charge for the cost of

mitigation on a per square foot

or floor area ratio basis.
Special Benefit Part of the cost of specific Los Angeles Medium
Assessments improvements is assessed asa  Miami

tax on property owners whom  Portland

it will benefit.
Tax Increment Increases in property tax San Francisco " Very Low
Financing revenues within a benefit area

are dedicated to financing

improvements in the area.
Negotiated Contributions to transportation Los Angeles Medium
Transportation improvements are negotiated
Agreements with developers.
Developer Incentives ~ Zoning bonuses, parking Portland Low

reductions, etc. granted in Bellevue

exchange for developer Dallas

contributions. Sacramento
Voluntary Private Developers raise capital to pay Sacramento Very Low
Initiatives for desired improvements, Houston

Denver
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LONG-TERM BONDS

The sale of tax-exempt municipal bonds is assumed for any year in which
expenditures exceed revenues. Issuance of debt is constrained by two factors:
an assumed coverage ratio of 1.3x (calculated by dividing the pledged fund
source by the annual debt service); or, the annual debt service may not exceed
77 percent of the dedicated local revenue source. In addition, a statutory limit
on the amount of bonds outstanding is described in the Table 1. The RTA
board also established a policy for the Phase I Financing Plan which limits
outstanding long-term bonds to $800 million (1995 dollars).

An interest rate of 8.25 percent is assumed for municipal bonds which would
carry a 40 year term with interest only payments for the first eight years and
principal and interest for the remaining 32 years. In addition, it is assumed that
the sale of bonds would occur mid-year and generate proceeds net of a 2.0
percent discount in financing fees and one-half year’s interest payment to be
held in reserve.

In general, tax-exempt municipal bonds should pay less interest than taxable
bonds with the same term and rating as a trade-off for their tax advantages.

All else equal, a longer bond term of 40 years involves more risk, when
compared to 20 year or 30 year notes, and thus commands a higher interest
rate. A bond rating by a rating firm such as Moody’s also affects interest rates,
with a higher rating indicating less risk and, thus, a lower interest rate. The
more stable the revenue source pledged to repayment and the higher the
coverage constraint, the lower the interest rate.

CASH BALANCE INTEREST EARNING RATE

Interest income generated from cash balances and reserve funds is assumed to
accrue at an annual rate of 5.5 percent, or 1.5 percent real earnings in excess of
inflation.
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FAREBOX RETURNS

Based on a survey of similar rail systems in the United States, a reasonable
farebox recovery ratio is 40 percent for both commuter rail and the light rail
system. By comparing the rail ridership forecasts to the operating costs of the
full system as described in the Rail Fare Revenue section of this report, the
estimated farebox returns on the light rail operating costs were calculated to be
slightly higher than 40 percent and the returns on the commuter rail operating
costs were slightly lower than 40 percent, with a weighted average of
approximately 40 percent. Farebox returns can also be expressed as an
operating revenue to operating expense ratio of 2/5.

The farebox recovery ratio for the RTA regional bus routes is assumed to be
20 percent. This is based on the average farebox recovery ratio of the local
transit agencies. This can also be expressed as an operating revenue to
operating expense ratio of 1/5.
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IV. PHASE I CASH FLOW ANALYSIS

A. DISCUSSION AND MODEL

To develop the Phase I Financing Plan, a cash flow model was used to show how the
elements of the plan could be implemented over time and how the sources and uses of
funds would be affected by various assumptions. This section includes a printout of
the cash flow analysis spreadsheet. Several details of the cash flow analysis should be
explained to better understand the connection between the Phase I Financing Plan
chapter of the Master Plan and the cash flow model.

To analyze the financial feasibility of the project over time, the cash flow has been
modeled in inflated dollars. An annual inflation rate of four percent was used for all
revenues, and capital and operating costs.

For purposes of financial analysis, the Transit Development Fund is considered to be
funds allocated for capital improvements. Thus, this expenditure is included in the
light rail and commuter rail capital costs. $490 million of the Fund are included in the
light rail capital costs spread out over the Phase I time-frame, and $100 million are
included in the commuter rail capital costs in the final two years of Phase L.

The costs of the regional bus routes and the fare integration program are combined
and shown in the spreadsheet under operating costs as RT A bus operation and fare
integration disbursements. The Phase I total regional bus costs of $275 million include
the purchase of vehicles as well as the operating subsidy for the eight routes. The fare
integration funding is assumed to gradually increase beginning with the opening of
commuter rail and reaching its maximum of $15 million per year in year 2011, and
continuing at that rate. The operating subsidy for the regional bus routes is estimated
at $17 million per year, assuming a cost of $21 million per year and a farebox return of
$4 million per year.

In Tables 1 and 2 of the Master Plan, the debt service costs during Phase I include loan
financing and discount fees.

The cost of operating the I-405 corridor transit improvement project is shown in the
commuter rail operating costs beginning in year 2011. The Phase I Financing Plan
cash flow analysis allocated $6 million per year for the operations of this project
beginning in year 2011.

18
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V. FINANCIAL RISK ASSESSMENT

A. PHASE I FINANCING PLAN

The RTA financing plan, like all such forward-looking documents, has at its
foundation a number of critical assumptions regarding the future financial climate in
which the RTA will conduct its business. In the RTA's case, important assumptions
include such factors as:

o the general inflation rate that will be experienced over the lifetime of
the RTA’s construction program;

o the inflation rate specific to the construction industry;

° the interest rate the RTA will repay on bonds used to accelerate the
construction program; and

° the availability of both State and Federal participation.

The RTA must accept the risk that any of the factors affecting the financing plan might
not perform as assumed. These assumptions carry with them both positive and
negative consequences. For example, should construction inflation outpace the rate
assumed, construction costs will likewise be higher. However, it is also possible that
construction inflation will lag, producing a surplus in the construction budget.

Figure 5.1 portrays a broader example of the consequences of a financial factor
performing differently than currently assumed. In this case, it is general inflation that
is shown to increase faster than as-assumed in the financial plan. What figure 5.1
shows is that several other factors would be likely to change along with inflation
because of their highly inter-related nature, off-setting its impact.

29



Figure 5.1 RTA Financial Risks
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Risk factors must be considered from two perspectives. First, risks that are likely to
manifest themselves in some way as negative financial consequences over the lifetime
of the RTA Phase I program must be monitored more carefully and thoughtfully than
risks that are less likely to occur. Second, the overall impact on the financial
capabilities of the RTA must be considered should a risk be realized. Risk factors that
have both relatively high likelihood of occurring and potentially large negative

consequences must be continually monitored and reviewed by the RTA.

Commonly, and in part because financial factors are so interrelated, relatively few
aspects of a financial program wield real influence over the success or failure of any
adopted plan. In the case of the RTA program, three variables potentially dominate its
financial exposure. These are: i) the rate of construction cost inflation relative to
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general inflation as experienced by consumers, ii) the availability of State funding,
and/or iii) the availability of Federal funding. All of these factors have some
reasonable likelihood of negatively affecting the RTA financing plan, and their impact
is potentially large. Construction inflation, of course, could significantly affect the cost
of the rail system the RTA will implement. Should State and/or Federal funding prove
lower than currently projected, the RTA would have two basic options: i) to increase
the scale of its bond program, and/or ii) increase the period of Phase I implementation.
Given the $800 million (1995 dollars) long-term debt ceiling specified in the Master
Plan, the RTA could proceed with an elongated construction schedule.

The RTA will pay special attention to the actual performance of these factors, taking
steps to moderate any negative consequences, where possible, and modifying the
program itself, as required. Only a continuous program of financial risk assessment
ensures that the RTA will be able to respond as quickly and effectively as conditions
change. Exactly such a program will be a significant component of the RTA's finance
function.

The RTA Phase I Financing Plan was conceived to be, and is, a relatively low risk
program from a financial perspective. This low risk condition, and the ability to
respond as conditions change are largely a function of the following:

e The RTA is projected to accumulate cash and interest earnings in the first
few years of the program, while engineering and design proceed in advance
of the intensive construction program.

e As needed, the RTA's local tax-based revenues provide adequate capacity
to utilize bond financing to accelerate construction during the peak periods
of the implementation program.

e The growth in local tax-based revenues is conservatively estimated to
outpace inflation during the Phase I period.

o The RTA board set a goal of limiting total long term bonding over the
Phase I time frame to $800 million (1995 dollars), utilizing only 36 percent
of the legislatively authorized debt capacity. This ceiling represents 17
percent of the total Phase I capital program. This is to be compared with
other major rail capital programs nationally, which have relied on bond
financing to cover up to 50 percent of total program costs.

e To fund the Phase I System Plan, the RTA is utilizing less than 40 percent
of its combined local tax revenue and bonding capacity.
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V1. PHASE I RIDERSHIP FORECAST

BACKGROUND

DEFINITIONS
. Boardings

Station or route boardings represent the number of times riders step
aboard transit vehicles. Station boardings illustrate the relative worth of
particular stations on rail lines. Boardings during the P.M. peak period
tend to indicate the number of people using transit to leave employment
sites. P.M. alightings, or offs, tend to indicate place of residence.

. Transfers

Transfers are the movement of riders between vehicles and routes in order
to complete their transit trip. Transfers explain why the average transit trip
consists of more than one boarding and are a good measure of how well a
location or route is integrated into the transit system.

Transfer rates are an indication of how well integrated the system is and
how well its individual elements complement each other. Nationwide, and
indeed world-wide, higher transfer rates are positively correlated to higher
transit ridership.

. Volumes

Passenger volumes are the number of riders traveling through a segment
(or past a point) in a stated period of time. Volumes indicate the relative
strength of a transit line, and are useful for comparing different segments
within the Phase I system plan. Volumes can illustrate the merit of transit
lines of various lengths, even within the same corridor. Volumes on the
busiest segment during the peak hour are useful for calculating the
minimum number of vehicles and the minimum frequency needed by the
system during the peak period.
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CONSTRAINTS ON FORECASTING METHODS

The ridership methodology used in these forecasts has not only met the
scrutiny of the state Expert Review Panel (ERP), but also expressly intends to
satisfy the stringent requirements of the Federal Transit Administration (FTA)
in order to ensure eligibility for federal funding. For the past several years, the
FTA has been critical of the historical over-forecasting of transit ridership by
agencies involved in rail planning. Federal guidelines on forecasting methods
have focused on limiting ridership effects to the directly measurable cost and
time trade-offs between transportation modes (e.g., auto, bus, rail, etc.).
Among the limitations placed upon the forecasting process is the exclusion
from consideration the difference between transit modes caused by the
following characteristics:

+ Reliability

» Safety

+ Simplicity

» Comfort

« Transit’s Effects on Land Use and Travel Patterns

« Transit’s Relationship to, and interacting with, Important Policies (such
as Growth Management and Commute Trip Reduction)

The above factors have the potential to more likely affect an increase in
ridership demand on rail lines, whereas, over time, bus ridership will likely
decline because the above conditions will worsen for buses. The RTA holds
the position that the Phase I transit ridership forecasts as summarized in Tables
6.2, 6.3, and 6.4 are conservative. They are conservative for the above
reasons, and by comparison with other transit forecasts, such as those
prepared by the Puget Sound Regional Council (PSRC) in 1994.

PSRC 2020 FORECASTS

The PSRC is currently preparing the region’s Metropolitan T ransportation
Plan (MTP). This work includes an extensive forecasting effort, for which
preliminary results are available. Complete documentation of the results of the
PSRC forecasts will be available from the PSRC upon completion of the MTP.
Table 6.1 shows the transit ridership results of these PSRC forecasts. These
can be compared with the more conservative RTA ridership forecasts in Table
6.2
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Table 6.1 PSRC Forecasts

Scenario Daily Transit Trips Daily Total Trips
Existing (1990) 247,000 7,357,000
2020 Trend 436,000 12,452,000
2020 P1 468,000 12,448,000
2020 P2 746000 12,376,000
2020 P3 1,044,000 12,473,000

The rows titled P1, P2, and P3 reflect increasingly aggressive packages of
transportation investment and transportation demand management policies.
The contents of the packages are not easily summarized, but complete
documentation of the contents and assumptions is available in Metropolitan
Transportation Plan Technical Report: MTP-12, from the PSRC (September,
1994).

Depending on the relative success of the policy packages in the Metropolitan
Transportation Plan, the daily transit ridership for 2020 ranges from 436,000 to
1,044,000. PSRC estimates of rail boardings range from about 200,000 to
550,000. These forecasts are significantly higher than the RTA forecast of
360,000 daily transit riders and 186,000 rail boardings for 2010 shown below.
The differences are too great to ascribe to the 2010 to 2020 regional growth
rate. According to the PSRC: '

The bottom line of relevance to the RTA is that our (PSRC’s) technical
modeling has begun to show the potential for much higher long-range
transit ridership than our region has seen previously. This could be the
case if we link effective transportation system development with
implementation policies and actions that seriously support growth
management policies.

B. PHASE I TRANSIT SYSTEM RIDERSHIP

Table 6.2 shows the conservative estimates for daily and annual ridership prepared by
the RTA. The estimates exclude ridership on special services, like custom bus
services, dial-a-ride, school, and special event services. They include only riders on
regularly scheduled, regular fare bus and rail lines.

34



Table 6.2 Phase I Total Transit Trips

Existing TSM - 2010 Phase 1 - 2010
Daily Transit Trips 258,000 323,000 360,000
Daily Transit Boardings 335,000 428,000 527,000
Annual Transit Trips 75 million 98 million 109 million
Annual Transit Boardings 98 million 130 million 160 million
Transfer Rate 1.30 132 1.46

The TSM-2010, or transportation system management forecast reflects the growth in
transit ridership that is due primarily to population and employment growth. It
assumes completion of the High Occupancy Vehicle (HOV) system and those transit
service increases fundable within the present transit agencies’ tax sources. The

Phase [-2010 forecast reflects the implementation of the Phase I of the RTA Master
Plan, including the commuter rail line from Everett to Lakewood and the light rail lines
from Seattle to Tacoma, Overlake, and north of Lynnwood.

Table 6.3 below is called a “trip distribution table.” The first row, labeled Snohomish,
shows how many transit trips begin in Snohomish County during the P.M., and end in
each of the five subareas, with the total indicating all the P.M. transit trips originating
in Snohomish County. All the P.M. transit trips ending in Pierce County are listed in
the column labeled Pierce, with each row referring to the number of trips originating in
one of the five subareas.

Table 6.3 shows the distribution of P.M. transit trips within the RTA by origin and
destination. For an entire day, such a distribution table would be balanced, with
origins in each area equaling destinations in that area. Instead, Table 6.3 shows a half
day, in order to include information on which end of a trip is residential. P.M. origins
tend to indicate people using transit to leave an employment site, and P.M.
destinations primarily indicate the residences of transit users.

Every trip contained within the RTA boundary has an origin and destination in one of
the five RTA subareas. The total of 179,900 represents half of the daily trips.
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Table 6.3 Phase I-2010 Transit Trip Distribution
(Bus and Rail)

PM Destination District (primarily residences)
P M. Origin Dist. | Snohomish  North East South  Pierce Total
Snohomish 8,400 1,000 300 200 0 9,900
North King 9,000 104,000 11,300 11,700 1,700 137,700
East King 600 4,000 3,500 700 4,700 8,900
South King 100 3,500 700 4,700 600 9,600
Pierce 0 400 100 300 13,000 13,800
Total 18,100 112,900 15,900 17,600 15,400 179,900

C. PHASE I RAIL RIDERSHIP

Table 6.4 summarizes the average weekday light rail and commuter rail station
boardings for 2010 by rail segment.

Table 6.4 Rail Station Boardings Summary.

Segment Daily Annual Boardings
Boardings
North Light Rail Stations 64,600
East Light Rail Stations : 17,200
South Light Rail Stations 23,400
Downtown Seattle Stations 63,800
Total Light Rail 169,000 50.7 million
Commuter Rail 17,100 4.6 million
Total Rail 186,100 55.3 million

For every boarding at a station, there is a corresponding alighting at another station.
For the daily boardings (24-hour) a reasonable presumption is that a rider makes a
return trip to the same station at another time of the day.

Table 6.5 shows the daily rail boardings for Phase I by individual station. The RTA

will make refinements to these forecasts during the detailed environmental review for
each segment.
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Table 6.5 Daily Station Boardings

North Light Rail Stations
Station Boardings
First Hill *
Broadway 14,800
Pacific St 11,600
45™ St 9,500
65" St 3,900
Northgate 10,300
145" St 4,100
175" st 2,500
Mountlake
Terrace *
Lynnwood 5,900
Alderwood
Mall 300
164" SW 1,700

64,600

East Light Rail Stations

Station Boardings
Rainier Ave 1,500
Mercer
Island 800
South
Bellevue 2,500
Wilburton 1,800
Bellevue :
CBD 5,500
NE 8%/
140" 400
Crossroads 800
NE 24" 1,100
Microsoft 2,800
17,200

37

South Light Rail Stations

Station Boardings
1-90 1,500
McClellan St 2,000
Alaska St 2,100
Othello St 1,300
Henderson St 1,700
Boein‘% Access Rd 1,300
S 1447 St 300
S 158" St 2,000
Airport 1,200
SeaTac Center 700
Kent / Des Moines 1,000
Star Lake 1,800
Federal Way 316" 1,500
Federal Way 336" 300
Federal Way 348" 1,000
Milton 300
Fife 400
Tacoma Dome 1,000
25" St . 300
19" St 400
13" St 400
9" St 900

23,400

Downtown Seattle Light Rail Stations

Station Boardings
International Dist 10,900
Pioneer Square 8,500
University St 19,100
Westlake 21,200
Convention Place 4,100
63,800




Commuter Rail Stations

Station Boardings
Everett 600
Everett West 400
Mukilteo 400
Edmonds 300
Richmond Beach *
Ballard *
Interbay "
Lenora St 900
King St 5,400
Spokane St 200
Albro Place 100
Boeing Access Rd 400
Tukwila 1,900
Kent 2,100
Auburn 1,400
Sumner ' 200
Puyallup 400
Tacoma Dome - 1,100
S 56™ St 400
Lakewood 900

17,100

* Potential stations pending additional funds; not assumed for ridership forecasts.
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1. RAIL VOLUMES
Table 6.6 summarizes the P.M. peak-period rail volumes.

Table 6.6 PM Peak Period (3-6 P.M.)
Maximum Rail Link Volumes in Peak Direction

Corridor . Volume
North LRT (leaving University District) 18,300
North LRT (leaving downtown Seattle) 18,000
East LRT (cross-lake) 7,000
South LRT (leaving downtown Seattle) 8,000
North CR. (leaving downtown Seattle) 600
South CR. (Spokane St.) 4,100

The maximum directional passenger load for the rail system would occur in the
P.M. peak northbound between the stations at Pacific St. and 45th St. in the
University District. This volume is 18,300 for three hours, or about 9,000
passengers per hour for the highest hour.

Figure 1 illustrates daily rail volumes for rail segments.

Figure 2 illustrates P.M. peak rail volumes for commuter rail segments.

Figure 3 illustrates P.M. peak rail volumes for light rail segments.

Figure 4 illustrates P.M. peak rail station alightings for commuter rail
segments. ‘

Figure 5 illustrates P.M. peak rail station alightings for light rail segments.

Please note the scales on the maps. The peak volume maps are different from
the daily maps, and the commuter rail maps are at different scales than the light
rail maps.
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D. REGIONAL BUS ROUTES

As a means of providing high quality transit service in areas not served directly by rail
in Phase I, and as an improved means of supporting the regions’ rail investment, a set
of RTA regional trunk bus routes is included in Phase 1. These routes typically operate
in a partial-express mode, frequently (15 minute headway’s during peak periods), and
all day every day. Table 6.7 shows daily boardings expected in 2010 for each regional
bus route.

The first eight routes shown are described in the Master Plan. Route number 9 reflects
an assumption that a regional express bus route would operate in the I-405 corridor
between Bellevue and the airport, pending resolution of the RTA studies for that
corridor.

Table 6.7 Regional Bus Routes

RTA Regional Bus Routes Daily Boardings
1. Everett/Lynnwood 3,400
2. Mukilteo/Lynnwood 1,000
3. Edmonds/Lynnwood/405/Bellevue 3,800
4. Woodinville/Bothell/Northgate 2,800
5. University/520/Bellevue 4,000
6. Bellevue/Issaquah ' ; 1,700
| 7. Seattle/West Seattle/SeaTac 4,800
8. Auburn/Federal Way/Puyallup/Ft. Lewis 1,200
Daily RTA Regional Bus Riders 22,700
9. Bellevue/405/Renton/SeaTac 5,000
Daily including 405 route 27,700

With the ridership shown, the eight regional trunk bus routes described in the Master
Plan will have an operations and maintenance cost of $3.08 per boarding.

E. RAIL FARE REVENUE

Fare revenue forecasts assume continuation of the present transit fares to 2010,
with increases only matching projected inflation. Distribution of fare receipts
between bus and rail operators for those riders who transfer between modes is
assumed to be 50 percent for each operator, regardless of mileage of travel on
each mode.
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Based on these assumptions, and on the RTA ridership forecasts, the rail fare
revenues upon completion of Phase I would be:

* Light Rail = $49 million/year (1995 $)
» Commuter Rail = $9 million/year (1995 $)

These fare revenues are consistent with the revenues used in the financing plan.

F. RAIL COST PER RIDER

Tables 6.8 and 6.9 below show the estimated 2011 capital cost per rider and operating
subsidy per rider. The ridership is from the RTA forecasts presented above. The costs
are from the Master Plan, with the following two adjustments.

First, page 4-6 of the Master Plan shows the light rail capital costs as $4,015 million,
but the $4,204 million shown in Table 6.8 includes the addition of the capital cost for a
University District subway. This addition is consistent with the assumptions of the
ridership forecasts. Second, page 4-7 of the Master Plan shows the total rail operating
costs as $152 million per year after completion of Phase I. Table 6.9 omits $6 million
of this total, which is reserved for the operation of an undefined transit line between
Bellevue and Tukwila and is noted in the Master Plan as “subject to study.” This
subtraction is also for consistency with the ridership forecasts, for which no rail
operating assumption was available.

Table 6.8 Capital Cost per Rider

Light Rail Commuter Rail Total
Capital Cost $4,204 mil $574 mil $4,974 mil
Design Life 40 yr 40 yr 40 yr
Annualized Capital Cost $105 mil $14.4 mil $124.4 mil
Rail Riders (from Table 4) 50.7 mil 4.6 mil 55.3 mil
2010 Capital Cost / Rider $2.07 $3.12 $2.25
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Table 6.9 Operating Subsidy per Rider

Light Rail Commuter Rail Total
2011 Operating Cost $120 mil $26 mil $146 mil
Fare receipts $50 mil $9 mil $59 mil
Farebox Recovery Ratio 42% 35% 40%
2011 Operating Subsidy $70 mil $17 mil $87 mil
Rail Riders (from Table 4) 50.7 mil 4.6 mil 55.3 mil
2010/2011 Subsidy / Rider $1.38 $3.70 $1.57

Table 6.10 shows costs per rider for the RTA Phase I plan.

Table 6.10 Cost Per Rail Rider
RTA Phase I (1995 %)

Measure
Annual Phase 1 Capital Cost $124.4 million
Annual Phase 1 Operating Cost (Subsidy Only) $ 87.0 mullion
Annual Rail Riders (2010) 55.3 million
Cost per Rail Rider (Capital and O&M Subsidy) | $ 3.82

The calculation of a combined cost per rail rider of $3.82 results from use of the
RTA’s ridership forecast, representing the low end of the range of available future-
year ridership forecasts. This same measure, calculated using the PSRC’s MTP
preferred implementation strategy transit forecast could yield a cost per rail rider
ranging between $1.50 and $2.50 (even assuming that an additional $1 billion in rail
capital costs and a doubling of operating costs are required to adequately serve the
higher rail ridership).

For the point of comparison, the combined capital and operating cost per rider of
$3.82 can also be compared to an operations and maintenance (O&M) cost of $2.64
per rail rider. This is shown in Table 6.11, along with a breakdown between
commuter rail and light rail components of the system, and a comparison to the
existing three-county bus system.

47



Table 6.11
Comparative Transit Operating & Maintenance Costs

Annual Cost Per
Annual Passenger Passenger
O&M Miles Miles Annual Trips | Cost Per Trip
Systems (3K) (Miles K) ($/Mile) (Trips K) ($/Trip)
Existing Regional
Bus System 228,050 555,000 0.52 98,000 2.94
RTA Commuter
Rail (2010/2011) 26,000 102,050 0.25 4,700 5.53
RTA Light Rail
(2010/2011) 120,000 345,450 0.35 50,600 2.37
RTA Rail Combined '
(2010/2011) 146,000 447,500 0.33 55,300 2.64

Note: Bus figures are from transit agency budget documents and FTA Section XV
reports. O & M costs reflected in this table include both the subsidy and
unsubsidized portions of service costs.

As Table 6.11 shows, the RTA rail system will be more productive than the existing
bus system in terms of O & M cost per trip. Though it has the highest cost per trip,
the commuter rail element of the RTA Phase I plan is the most productive in terms of
its cost per passenger mile, since this mode will generally serve long trips; thereby
replacing long-distance express bus routes, which are typically quite expensive to
operate. Again, the rail figures shown were calculated using the RTA’s own Jow-
range forecast. The rail system will be substantially more productive assuming the
PSRC'’s higher forecast of transit ridership are realized.

In the transit industry, the calculation of "new riders" is normally applied as an
evaluation measure only during a detailed Environmental Impact Statement (EIS) for a
short segment of a rail system. The FTA created the cost per new rider measure for
the purpose of comparing among and between rail segments in several cities at once.
The FTA's purpose is to: 1) rank various proposed rail segments, and 2) determine
Federal funding eligibility against a single, consistent criterion. Rail segments for
which new riders and cost per new rider are calculated, then, are typically only a few
miles in length and include between three and eight stations. These segments have
historically been only the most productive in terms of ridership relative to cost, and
have had costs measured in the hundreds of millions of dollars.

For these reasons, the calculation of costs per new rider is, based on history and FTA's
intent, an extremely unusual calculation to perform on an entire system with over 100
miles of rail, scores of new rail stations, and with a capital cost measured in the billions
of dollars. It is also potentially a very misleading measure to use in this way; that is
calculated for a system on the scale of the RTA Phase I plan. Used in this way, it must
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necessarily yield a result that is much higher than the segment-based values normally
reported to the FTA.

Calculated in a manner consistent with the "Cost per Rail Rider" shown in Table 6.13,
the cost per new rider for the RTA Phase I plan, compared to a TSM alternative, is
approximately seventeen dollars. As expected, this is generally higher than typical cost
per new rider figures historically reported to FTA for rail segments. Once again, this
cost was calculated using the RTA’s constrained ridership forecast. This figure would
be much lower - as low as only a couple of dollars per new rider - assuming the higher
levels of transit use forecasted by the PSRC in its Metropolitan Transportation Plan
are achieved.

G. TRAVEL SPEED ASSUMPTIONS

Schedule speeds vary widely depending on the vertical alignment, type of right-of-way
and station spacing. The following assumptions were used for determining travel
times for various segments of the Phase I proposal.

Table 6.12 Transit Travel Times

ALIGNMENT/STATION | MPH
Surface/1 mile station spacing 20
Surface/3 mile station spacing 25
Grade Separated/1 mile station spacing 25
Grade Separated/2 mile station spacing , 30
Grade Separated/3 mile station spacing 35

Average schedule speeds for various LRT at grade systems are between 20 and 23
mph (e.g. Portland at 20 mph, Sacramento at 22 mph, and San Diego's south and east
lines at 23 mph). These average speeds are generated from systems that generally
include the following elements:

. Low speed "city center" sections, in reserved street lanes and malls
with closely spaced stations, averaging 9-12 mph

. One or more "intermediate" sections, usually in reserved street lanes
but with somewhat longer station spacings, averaging 18-20 mph

. One or more higher speed "suburban" sections, in reserved street lanes
or on private right-of-way and with longer station spacings, averaging
27-36 mph. '
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H. TRANSIT TRIPS TO SELECTED CENTERS

Table 6.13 presents the percentage of trips made by transit riders for work and college
trips to a set of selected regional centers. The 1990 data are from the U.S. Census
Journey-to-Work survey as compiled by the Puget Sound Regional Council (PSRC).

Table 6.13

Activity Center Mode Splits
Percentage of Trips by Transit

Work and College Trips
Existing
Center Transit %  Range of Future Transit%
Everett CBD 2% 5% to 30%
Northgate 7% ~ 8%to 16%
University District 18% - 22%to 52%
Bellevue CBD 5% 7% to 47%
Seattle CBD 34% 45% to 60%
Tacoma CBD 3% 6% to 37%
Average 13% 17% to 45%

Note: Percentages include ridership on fixed route, fixed schedule transit service.
Excluded are paratransit, dial-a-ride, carpools/vanpools, etc. The range shown
for future transit mode shares come from two sources. The low end of the
range results from the RTA's own forecasting process for the year 2010.

The high end of the range shown is the result of the PSRC's recent travel demand
forecasting performed in support of its Draft Metropolitan Transportation Plan
(MTP). This plan is an update of the transportation element of Vision 2020, the
region's adopted growth strategy. The values shown are the results for their preferred
implementation strategy. (Note: these are year 2020 projections.) Results for the
other strategies considered by the PSRC would be in the range shown. The
significantly higher transit mode shares projected by the PSRC result because their
forecasts are not constrained by FTA in the same ways as are the RTA's. This is
particularly true in examining the effect of a regional rail system on land use and
regional policies to reduce both congestion and vehicle emissions. PSRC makes a
deliberate effort to forecast the effects of these factors, while the RTA is prohibited
from doing so in its formal analyses.
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I. TRAVEL TIME AND NUMBER OF TRANSFERS
BETWEEN SELECTED CENTERS

Table 6.14 presents a comparison of existing express bus travel times and 2010 rail
times for a representative sample of regional transit trips. (Existing bus schedule times
are used since this is the best comparison possible to make. Experience over the last
decade has shown that it is a significant challenge to preserve existing bus travel times
and prevent them from increasing. Where express bus routes are available, the bus
times shown are for express routes.)

A comparison of travel times for buses and trains is a deceptively simple sounding
means of evaluating the value of a rail system. In reality, it is exceedingly difficult to
fairly express the relative advantages and disadvantages of each mode in a tabular
format. For example, from any center to any other, it is often easy to operate (or
conceive of) a bus route that can connect the two locations faster than a train.
However, the bus generally can accomplish this feat only by operating in an express
mode. In other words, when buses “beat” a train, they usually do so at the expense of
any potential riders who may wish to make any stops between the two centers.
Likewise, over a long distance, a train is usually the faster way to connect many
“centers,” relative to a bus route. However, the measurably greater
interconnectedness of a rail system is accomplished at the expense of the absolute
travel times from end-to-end.

The difficulty in comparing the relative speeds of trains and buses is a direct result of
their fundamental differences. Buses, operating on the roadway system, can be faster
if they stop at fewer places. Bus systems traditionally are faced with a tough choice;
fast service to a small set of locations versus a high level of connectivity to many
locations, but at very low speeds -- often significantly below a 10 mph average speed
for local service. Trains, through their general reliance on exclusive right-of-way, can
stop frequently and achieve greater connectivity at a higher overall speed.
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