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PREFACE

The Regional Rail Reorganization Act of 1973 directed the U,S.
Secretary of Transportation to undertake engineering studies in
preparation for implementation of the recommendations with re-
Spect to rail passenger service contained in the September 1971
Northeast Corridor Report. Included in the study requirements
was the need for detailed financial Projections for high speed
rail service.

Planning for the service has been conducted by the Office of
Northeast Corridor Development (ONECD) in the Federal Railroad v
Administration. The Transportation Systems Center (TSC) provided
assistance to ONECD in the areas of demand forecasting and

financial analysis. The work described in this document wes
done under contract to TSC.

Preceding page blank
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EXECUTIVE SUMMARY

This report represents the results of work accomplished by Peat,
Marwick, Mitchell & Co. (PMM&Co.) under a contract to perform
“Financial Analysis of the Northeast Corridor Improvement Project. "
That project is referred to in this report as the Nortneast Corridor De-
veloriuen* Project (NECDP). The service to be provided is referred
to as CorridorRail. In addition, consideration is given to an organiza-
tional entity which would provide the service referred to in this report
as the Operator. The work accomplished under this contract includes:

. development of a computer model for producing projec-
ted financial statements for the NECDP;

« preparation of pro forma financial statements for NECDP
for various alternative organizational and financial sce-
narios;

« testing financial sensitivity to various operating, cost, and
demand assumptions;

. estimation of CorridorRail operating costs; and

. projection of Northeast Corridor rail travel demand,
This report describes the preparation of the financial projections and
their results, the sensitivity analysis, and the operating cost estimates,
The results of the demand analysis are contained in a scparate report,!
BACKGROUND

In September 1971, the Secretary of Transportation released the re-
port on the Northeast Corridor Project which contained recommendations ?

'Peat, Marwick, Mitchell & Co. Demand Projections for the Northeast

Corridor, January 1976.
'U.8. Department of Transportation. Recommendations for Northeast
H

Corridor Transportation. September 1.
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for a high-speed rail passenger service between Boston and Washing-
ton. In September 1973, the Secretary released a second report,'

which contained updates of those recommendations. The Regional Rail
Reorganization Act of 1973 directed the Secretary to begin engineering
studies leading to implementation of recommendations in the 1971 report.

The mission of carrying out studies leading to the implementation
of the high-speed passenger service (CorridorRail) was delegated to
the Federal Railroad Administration which formed the Office of North-
east Corridor Development (ONECD) to meet this objective. Engineer-
ing studies sponsored by ONECD to formulate basic design parameters
and construction cost estimates for CorridorRail were begun in fiscal
year 1975, During the formative stage of ONECD, the Transportation
Systems Center (TSC) provided financial analysis support which was
then expanded upon by PMM&Co. under contract to TSC. Thus, the
project reported on here, has been, in fact, to provide the financial
analysis support required by ONECD in carrying out its mission.

OBJECTIVES

The major objective of this project was to develop pro forma finan-
cial statements to project the financial performance of NECDP and of
the Operator of CorridorRail. The projections were to include balance
sheets, income statements, cash flow statistics, and return on invest-
ment figures to be used as required by ONECD in analysis of the proj-
ect.

Within the context of the overall objective, secondary objectives in-
cluded: analysis of the sensitivity of project results to various cost as-
sumptions; development of a computer program for use by ONECD for
continuing financial analysis; accumulation of the most up-to-date avail-
able data for projecting the cost of CorridorRail operations; and con-
tinuing support to ONECD for interim financial and cost analyses as re-
quired.

'u.s. Department of Transportation. Improved High-Speed Rail for
the Northeast Corridor. January 1973.
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HOW THE STUDY WAS CONDUC™ ED

The conduct of the study included t}.e {ollowing steps:

development of financiai statements and the computer
program to produce the n based on financial and organi-
zation assumptions of concern to ONECD;

accumulation of input data for financial analysis includ-
ing operating costs, project costs, and demand and reve-
nue statistics; and

. calculation of financial projections for a baseline case,
sensitivity analysis, and various special situations.

Development of Financial Statements

The financial statements which were developed comprised four com-
ponents:

. operating revenues and expenses;
. sources and uses of funds;

. income statements; and

. balance sheets.

A computer progrem was developed to prepare these statements for
each year during both a specified construction period (seven years for
most cases’® and any specified number of years thereafter (thirty years
for most cases). The program was designed and used for projecting
the results of numerous organizstion and financing alternatives. A die-
cussion of organization and financing alternatives appears in Section II
of this report. The financial statements and the logic of the progiram
which produces them are describel in Section III.

Organizational Alternatives

At the commencement of this project, several organizational alter-
natives were being ccnsidered for CorridorRail, and it was not known
that the United States Railway Association's Final System Plan would
designate Amtrak as owner and operator of the Northeast Corridor,
Therefore, the program was designed to produce financial statements
for three entities: owner; operator; and sum of owner, operator, and
project manager. Since the designation of Amtrak as the entity to un-

xi



dertake corridor improvements, the program has been run in a single
entity mode. Although Amtrak was not explicitly involved in this
analysis, the resultant statements for the operator could, with some
balance sheet account adjustments, be viewed as representing the por-
tion of Amtrak's financial position which might result from Corridor-
Rail.

Financial Alternatives

The analyses to be performed were to consider several combina-
tions of financing. Each combination provided funding for the following
functions:

. purchase of right-of-way;

. construction program;

. rolling stock development and acquisition;
. program management; and

. operations.

The methods of financing to be considered included:

grants of federal funds;
. government guaranteed loans;
. state and local government participation; and
. cash surplus from operations.

The model included several alternatives for dealing with the cash
flows associated with the financing alternatives (e.g., sinking funds,
repayment of long-term debt, and financing of short-term debt). It
also included accounting for transfers of cash between owner and op-
erator entities with a portion of operator profits being {ransferred
to the owner for payments on long-term debt.

Accumulation of Input Data

This project included the collection of cost data for input to the
financial statements and development of passenger demand estimates.

Demand estimates were used both as parameters for cost estimation
and as a basis for revenue projections. A summary of the sources of
input data is included as Exhibit A.

Cost Data

Ag a separate work task in this financial analysis projec*t, PMM&Co.
was charged with the responsgibility for assembling all cost data neces-
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sary as input to the financial projections. This work included collect-
ing both operating and construction costs, establishing a best estimate
of each cost item, und determining reasonable ranges of uncertainty of
costs. In performing this work, PMM&Co. was assisted by Thomas K.
Dyer, Inc. in regard to fixed facility costs. The application of cost data
is described in Section IV of this report, and the detailed derivation of
cost data is described in Appendix B.

Operating cost estimates were based primarily on previous studies
of high-speed rail passenger service. They were updated and adjusted
to account for circumstances peculiar to CorridorRail. The cost data
were further enhanced with the results of various special studies of
corridor operations which took place during the course of this project.

Construction cost estimates were furnished by ONECD based upon
the work of their engineering contractors. PMM&Co. reviewed those
costs for general reasonableness and consistency with agsumptions un-
derlying operating costs and demand estimates.

Demand Data

An additional PMM&Co. work task was the projection of Northeast
Corridor passenger demand under several different sets of hypotheses.
This work is documented in Demand Projections for the Northeast Corri-
dors PMM&Co. 's demand forecasts were used by ONECD in combina-
tion with other data available to it to develop its own best estimates.
These estimates were used as input to the financial analysis,

The demand data were used in the financial analysis both for esti-
mation of revenues and for cost analysis. The demand data provided a
basis for estimating passenger trips and passenger miles by city pair.
These estimates were then used as parameters for operating cost.

Calculation of Financial ijections

The computer program was used to process the cost and demand
data to produce several types of financial analyses. Firsi, a baseline
financial projection was made, projecting the results of what were
considered to be the most likely assumptions about the project. This
analysis produced an estimate of project cash flow and return on invest-
ment. Then sensitivity tests were made to assess the impact of various
contingencies on project financial results. In addition, numerous other
special analyses were performed from time to time as requested by
ONECD.

'Peat, Marwick, Mitchell & Co., op. cit.
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The baseline financial projection assumptions and results are dis-
cussed in Section 1V, The sensitivity analysis is described in Section V.
Other financial analyses are described in Section VI,

SUMMARY OF ".ESULTS

The baseline financial analysis is predicated upon an investment pro-
gram of $3. 4 billion from 1976 through 1982. The right-of-way is pur-
chased with an issue of seven~percent, 20-year term bonds. Improve-
ments are financed by interest-free government loans to be repaid from
earnings. Rolling stock is purchased with federal grants.

The baseline demand estimate begins at 17 million passenger trips
in 1982 and increas=s to 30 million trips in 1990, and 54 million trips
in 2011, Costs reflect a load factor assumption of 63 percent. The in-
come from operations begins with a surplus of $47 million in 1982, in-
creases to $137 million in 1990 and to $306 million in 2011, resulting in
an overall project return on investment (ROI), on a discounted cash flow
basis, of 3.4 percent., All debt obligations are retired by 2003,

Numerous individual sensitivity analyses with various contingencies
produced ROIs in the range of 2.0 to 4.8 percent. In the worst-case
sensitivity analysis, ROl was a negative 0.6 percent. This contrasts
with a best-case ROI of 6. 4 percent.

Using a conservative load factor estimate of 55 percent, the income
from operations begins with $41 million in 1982 and increases to $126
million in 1990 and $287 million in 2011. This results in an ROI of 3.0
percent and retirement of &ll debt obligations by 2004.

* %k %k % ¥

The financial projections in this report have been prepared on the
basis of information and assumptions set forth in the text and summar-
ized in Appendix A, In some cases, PMM&Co, has relied on information
from the sources indicated in that exhibit, without verifying such data,
Although the Firm believes the information and assumptions used, with
the exception of the right-of-way purchase price, constitute reasonable
bases for preparation of the financial staements, the achievement of
any financial projection is dependent upon the occurrence of future
events, which cannot be asgsured. Therefore, the actual results
achieved may vary from the projections.

xiv
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In regard to the right-of-way purchase price, PMM&Co. has no
sound basis for evaluating the reasonableness of the estimate. The
amount used is subject to increase to an unpredictable extent due to
future court rulings on the reasonableness of compensation to the es-
tates of bankrupt railroads,

This report has been prepared solely for the internal use of the Fed-
eral Railroad Administration, It is not intended for use in any prospec-
tus or in any other manner to encourage or induce any form of external
financing.

xv



EXHIBIT A

SUMMARY OF PRINCIPAL ASSUMPTIONS
AND SOURCES OF SIGNIFICANT DATA

This exhibit is intended to serve three purposes:

. to assemble in one place the most significant assumptions
upon which the financial projections were based;

. to provide a summary of the sources from which the most
significant assumptions were drawn; and

. to provide an itue¥of assumptions which indicates where
in the text and appendices each assumption is discussed.

The way in which data were used, the full citations of documents, and
the detailed identification of sources is set out in the report and appen-
dices.

In the following table, the assumptions are identified in the order
in which they are discussed in the report. The columns identify the
sources of information for the assumptions. Where an assumption con-
sisted of a single figure, it is included in thistable;where an assumption
is lengthy, it is discussed in the text.
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I.  NORTHEAST CORRIDOR
DEVELOPMENT PPROJECT

The Northeast Corridor Development Project (NECDP) responds to
the sections of the Regional Rail Reorganization Act* concerning rail
passenger service in the Northeast Corridor (NEC) . Its objective is to
provide advanced high-speed service among the major cities from Washington,
D.C., to Boston. It is being planned by the Office of Northeast Corridor
Development (ONECD) in the Federal Railroad Administration (FRA).

NECDP consists of:
- 8 series of engineering studies for development of NEC;

. the purchase of fixed facilities including the right-of-way
(ROW), terminals, and station facilities;

. & serieo of investments to improve the fixed facilities;

. the development and acquisition of high-speed rolling stock;
and

. the operation of NEC intercity passenger service
when the investment program is substantially completed,

There are three important entities to be considered in the snalysis
of NECDP:

. the organization(s) which would own and operate the high-
speed passenger service, referred to in this report as "'the
Operator",

« the project to develop and operate the high-speed passenger
service, referred to in this report as NECDP; and

. the service itself, referred to as CorridorRail.
The following paragraphs contain definitions and descriptions

of these elements of NECDP, Exhibit I. 1 contains a list of acronyms
and abbreviations used in this report,

'Regioml Rail Reoganization Act of 1973, Sections 206 (a)(3), 601 (d).
I.1
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CCs

FRA

I1CC
M of W&S

MU

NECDP
ONECD

PMM&Co.

ROW

5§ 488

EXHIBIT 1. 1
Acronyms and Abbreviations as Used in This Report
- Automated Reservations and Ticketing System
(a proprietary name for Amtrak's reservations

system)

- Central Control System (a computerized train
dispatching system)

- Federal Railroad Administration (a part of
the U.S. Department of Transportation)

- Interstate Commerce Commission

- Maintenance of Way and Structures

- Multiple Unit (self-propelled electric railroad
cars)
- Northeast Corridor

- Northeast Corridor Development Project

- Office of Northeast Corridor Development (an office
within FRA)

- Peat, Marwick, Mitchell and Co. (the contractor)
- Return on Investment

- Right of Way (the property composing a railroad
roadbed, track structure, and associated facilities)

- Thomas K. Dyer, Inc. (a subcontractor)

- Time of Day

- Transportation Systems Center (a part of the U.S.
Department of Transportation)

- United States Railway Association (an indepedent

agency created by the Rail Reorganization Act of 1973)

L2



THE OPERATOR

The Operator would perform all functions necessary to the opera-
tion of the contemplated service. Although it could consist of one or
more financial entities, the Operator would be defined by the following
characteristics:

. its principal assets;
. the functions it performs; and

. the timing of asset acquisition and of service inaugura-
tion,

A summary of these characteristics is presented here, The charac-
teristics are described in more detail in the reports on the engi-
neering contractor tasks listed in Exhibit L 2,

Principal Assets

The Operator would own the rolling stock used for the service provided.
The Operator would also own the stations, shops, and yards associated
with the NEC. The stations would be at the following locations:

Washington, D.C.,

New Carrollton, Md. (Capital Beltway),
Baltimore, Md.,

Philadelphia, Pa.,

Trenton, N.J.,

Iselin, N.J. (Metropark) ,
Newark, N.J.,

Stamford, Ct.,

New Haven, Ct.,

New London, Ct.,

Providence, R.1.,

Dedham, Ma. (Route 128), and
Boston, Ma,

Yards and shop facilities would be located in Boston, New York, Phila-
delphia, and Washington. Finally, the Operator would own the NEC
right-of-way from Union Station in Washington, D.C., to South Station
in Boston. This ROW, as improved, would have two to six tracks

of which at least two would be for high-speed trains. Bridges,
elevated structures, tunnels, and catenary are included.
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EXHIBIT I, 2

CONTRACTOR ASSIGNMENTS FOR NEC ENGINEERING STUDIES

Task No.

1

10
10

1

1

Task Title

Alternate Northeast Corridor
Strategies; Demand Estimates

Determination ol Immediate
Track Upgrading Requirements

Track and Structures Upgrading
Standards Development

Definition of System Design and
Impacts

Electrification

Risk Analysis of Joint Passen-
ger/ Freight Operation

Terminals and Shops

Local Coordingtion System
Development

Rolling Stock Performance and
Cost

Grade Crossings and Fencing
Grade Crossings and Fencing

Detailed Physical Plant
Improvements and Costs

Detailed Physical Plant
Improvements and Costs

1‘4

Contractor

Bechtel

Leieuw-Cather

DeLeuw-Cather

Bechtel
Bechtel

Bechtel

Del.euw-Cather

DeLeuw~Cather

Bechtel
Bechtel

DeLeuw-Cather

Bechtel

DelLeuw-Cather

Territory

System

System

System

System
System

System

System

System

System
Washington-New Haven

New Haven-Boston

Washington-New Haven

New Haven-Boston



Functions

The priniary function performed by the Uperator would be the op-
eration of the Northeast Corridor main line between Boston and
Washington including all aspects of the CorridorRail service. Another
function would be the provision of a right-of-way for these commuter
and Amtrak inter-corridor services which require use of the corridor
main line. An additional use would be for the Conrail local freight ser-
vice to industries along the corridor and for limited through freigh ser-
vice,

Timing

Immediately after acquiring the RUW in 1976, the Operator would
begin to carry out the investment program, capitalizing improvements
on its balance sheet. The first delivery of rolling stock, would be re-

. ceived when the RUW improvements were substantially complete, so

that high-speed service could begin. At this time, assumed to be Janu-
ary 1982 for most cases, the Uperator would assume full responsibility
for the service.

THE NURTHEAST CORRIDOR DEVELOPMENT PROJECT

NECDP is the project which would meet the legislated objectives
of the improved rail passenger service in the Northeast Corridor. It
is defined by its financial 8cope which is somewhat broader than that
of the Uperator,

In addition to the functions performed by the Gperator, the NECDP
activities that have financial implications are principally project manager
and planning functions. They might be undertaken by FRA. They are:

. project management,

» construction management for facilities improvements,
. rolling stock development,

. 8ystem testing,

. interim railrosd support, and

. system engineering.

The following is a general description of the facilities improvement and
rolling stock development program,
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Focilities Improvement

The improvement program planned for the facilities consists of
investment in the following categories:

. track and roadbed,

. bridges ani tunnels,

. grade crossings,

. electriz povrer system,

. communications and signals,
. stations,

. shops and yards, and

. freight service connections,

Track would be upgraded to permit speeds up to 150 miles per hour.
All high-speed tracks would have continuous welded rails. Concret: ties
would be used on track where speeds would be in excess of 125 miles
per hour. In addition, curvature would be reduced in numerous locations
to permit higher speeds,

Bridges and tunnels would be replaced or rehabilitated. All at-grade
crossings would be eliminated.

The present power system for electric propulsion would be upgraded,
Constant tension catenary would be installed on segments of the lire
to be operated at speeds in excess of 125 miles per hour, Electrification
of NEC would be completed by electrifying the line between New Haven
and Boston,

A computerized control system would be installed for high-speed
operations, Signal systems would be upgraded. An automatic speed control
system would be installed for CorridorRail trains,

Stations would be rebuilt or rehabilitated to a modern aitractive
standard of comfort and appearance. Maintenance and storiage yard
facilities for the new equipment would be constructed at Biston, New
York, Philadelphia, and Washington,

Most inter-city freight will have been diverted from NEC to parallel
routes, except in a few locations where alternative facilities are not
available or would not have sufficient capacity. Locual freight service
would be provided as it is now. The system would be designed so that
high-speed trains would not operate on tracks adjacent to freight trains.
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Rolling Stock

New high-speed rolling stock would be in the design and development
stages during the course of the project for improving the RUW. Proto-
types would be thoroughly tested to achieve low maintenance costs and
passenger comfort at speeds of 150 miles per hour.

Based on the work done by the engineering contractors, certain
characteristics of the rolling stock were assumed to be the same for all
financial projections. Self-propelled, electric, multiple-unit cars operating
in married pairs were assumed. In addition t¢ ordinary coaches, some
of the cars would contain food service facilities and some would be
designed for premium class service. These characteristics affect the fleet
size necessary and the load factor attainable ( Appendix C } .

CUORRIDORRAIL

CorridorRail would serve the travel market defined by all possible
pairings of the cities previously listea with certain exceptions. The
exceptions are those city-pairs which would be served by commuter
trains, viz.:

. Washington and New Carrollton,
Philadelphia and Trenton,
Trenton and Metropark,
Metropark and New York City,
New York City and Stamford,
Stamford and New Haven, and
Dedham and Boston,

This definition also excludes all trips beginning or ending outside
NEC. A New York to Miami passenger, for instance, is not included
in the demand projections and is assumed not to use a CorridorRail
train.

CorridorRail would provide a travel time of five and one-half hours
from Washington to Boston with ten intermediate stops. This travel
time would be divided between three hours north of New York and
two and one-half hours south of New York.
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A basic schedule of half-hourly departures during weekdays was used
for most financial projections. Each train would serve one or more
sections,! stopping at all stations, During periods of concentrated
demand, extra trains would be added at intermediate departure times,
primarily on the New York-Philadelphia section.

All seats would be reserved. The increased control over and predicta-
bility of peaking patterns which this would allow are considered in the
analysis, especially in equipment utilization calculations.

Two classes of service would be provided. The revenue and demand
forecasts reflect this assumption, as does the seating capacity of cars.

l'l'ln'oughout this report, the three route segments between terminals

are referred to as "sections" (i.e., the Washington- Philadelphia section,
the Philadelphia-New York section, and the New York-Boston section).
The sections are sub-divided into links between adjacent stations

(e. g., the Baltimore-Wilmington link).
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II. ORGANIZATIONAL AND FINANCIAL ALTERNATIVES

When the financial analysis project was begun, the organizational
identity and the methods of financing CorridorRail were under con-
sideration, A large part of the work performed in connection with this
study consisted of assisting ONECD in evaluating the alternatives by
performing financial projections for various organizational and finan-
cial configurations. This work is discussed in Section VI. The organ-
izational and financial alternatives which had to be provided for in the
analytical model are the subject of this section.

ORGANIZA TION

In order to provide complete flexibility for the analysis, the func-
tions of the Operator were divided into five basic groups. Any com-
bination of these groups could be combined and assigred an organi-
zational identity for financial, operational, or legal purposes. The
groups of functions are:

ownership of the ROW,
maintenance of the ROW,
operation of the trains,
maintenance of rolling stock, and
passenger service and marketing.

s 8 o e =

Within any organization, these functions correspond to the departmental
groupings of expenses,

For example, one plan considered was to create an NEC Authority
with representation from each of the states through which the route
passes. The Authority would own and maintain the ROW and would lease
it to the several users, including the Operator. Each of the nrganiza-
tional coniigurations considered involved one or more transfer payments
among the organizations. In the plan finally selected for the baseline
projection, all functions were combined. Since the United States Railway
Association's Final System Plan sasigns all five functions to Amtrak,
the unified Operator could be considered a part of Amtrak.



The four users of the ROW, as indicated in Section I, would be:

. the CorridorRail Operator,

. cominuter service agencies,

« Conrail (loc ' freight), and

. Amtrak (lon, istance passenger service),

The: Operator would be responsible for the maintenance of the ROW.
In all cases considered, the cost of maintaining the ROW and the cost
of dispatching the trains would be allocated among the users. Because
the projections are for the Operator, the only manifestations of the
presence of other users are their payments to the Operator. Implicit
in the payments received by the Operator from the other users and

in the cost incurred by the Operator to maintain the facilities and con-
trol train movement is a residual cost of maintenance and dispatching
which has been allocated to the Operator.

For the purposes of the financial projections, all of the expendi-
tures which would not be made by the Operator, but which would be
part of NECDP were collectively called pruject manager cash flows.
Because these expenditures would not be made by the Operator and
would appear neither on the income account as expenses nor on the
balance sheet as assets, their oniy impact on the projections is on
the cash flow for th= total project and on the financial indicators for
the .otal project.

In summary, the organizational structures congidered for Corri-
dorRail were made up from the following components:

. the project rnanager,
« one or more organizations comprising the Operator, and
. the non-CorridorRail users of the ROW. '

FINANCING
Five sources of funds were specified by ONECD:
. interest-bearing debt,
. interest-free debt,
. federal grants,

. short-term debt, and
. funds generated by operations.
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For each case considered, these sources of funds were combined in
differing proportions to supply the cash needs of CorridorRail.

Interest- Bearing Debt

Interest-bearing debt was most often planned as a bond issue sup-
ported by a sinking fund. It could be thought of as a term bond issue
drawing simple interest. The sinking fund would receive its first
payment after the first year of high-speed operations, when the Operator
had begun to generate a positive cash flow, The sinking fund would be
invested at a rate such that the amount in the fund would be adequate
to retire the issue at maturity. Although these are the terms in which
the projections were made, no impact would be apparent on the net oper-
ating cash flow or the income statements if ary of these conditions were
not met--if it were not a public issue, if it were not a term issue, or if
it were not guaranteed. As long as the interest rate is fi-ed and simple,
and as long as the payments on principal are delayed until the beginning
of the second year of operations, the net receipt and servize of debt
would be unchanged for each year.

During the years of CorridorRail construction, no revenue would be
available against which to charge the interest on such a bond issue,
The real cost of those assets which would be acquired with the debt re-
ceipts would include not only the purchase price but also the interest
on any debt used to acquire them, For example, if an interest-bearing
debt were used to purchase the ROW in 1976 for five hundred million
dollars, the real cost to the Operator would be $500 million plus the
interest until use of the ROW had generated revenue for the Operator.
The appropriate valuation of the ROW on the balance sheet, therefore,
includes the capitalization of interest through the construction period.
Furthermore, if additional interest-bearing debt is necessary to pay
the interest during the construction period, that interest would be capi-
talized at a compounded rate, This would result, for example, in the
valuation of a $500 million purchase using a 7 percent bond at $803
million in 1983 when capitalization would end.

The source of funds for the capitalized interest is thus assumed to
be fresh interest-bearing debt receipts in each year of the construction
period. In fact, there is no impact on the net cash flow for those years
if the original issue is large enough to cover the capitalized interest
payments and if undisbursed receipts from the issue are invested at a
rate equal to that of the debt received.
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Interest-Free Debt

Interest-free debt is a source of funds with no interest cost, with no
date fixed for repayment, but with an obligation on the part of the Oper-
ator to use any free cash generated after operating expenditures and
mandatory debt service to repay the loan, It could, alternatively, be re-
ferred to as equity to be repaid, The repayment of this loan would be
subordinated to the repayment of interest-bearing short-term debt and to
scheduled repayment of the inierest-bearing bond issue discussed abo. 2,
In any period of operations, after expense had been paid, necessary in-
vestments had been made, obligatory debt service had been discharged,
and short-term debt had been extinguished, any cash available would
be used to retire the interest-free loan.'

Federal Grants

Federal grants were treated as equity receipts for the purpose of
drawing up balance sheets. Unlike the various forms of debt, grants
would never be repaid. Grants were used as a source of funds for
rolling stock payments. In that case, grants would be a continuing
source of funds for the Operator as its fleet of cars was expanded and
replaced. Grants would be received as the payments on rolling stock
were due, rather than as the rolling stock was delivered. This form
of financing is consistent with that which is anticipated for future pur-
chases of rolling stock by Amtrak.

Short-Term Debt

When operations, working capital requirements, or debt service
requirements create a temporary need for cash, a line of credit would
be available to the Operator. This line of credit would bear interest
and would take priority over other obligations when free cash was
available. A similar line of ~.redit is currently available to Amtrak at
a rate linked to that of treasury bills, The principal capital investments
would, in any case considered, be funded from one of the sources of
funds previously discussed. For this reason, short-term debt could
not be used to finance long-term assets.

'For the details of this assumption and the one exception tc the ob-
ligatory repayment, see Section III, which contains a description
of the cash management assumptions made in the projections,
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Cash from Operations

The final source of funds is cash generated by the Cperator's op-
erations. In years when surplus cash is generated and after debt ob-
ligations have been extinguished, the Operator would be able to invest
its cash for use in future periods of cash need.

Priority of Fund Sources

The five sources of funds would always have the same order of pri-
ority, both with respect to calling upon the resources and with respect
to order of annual debt service payments.

Order Called Upcn

The first three sources, --debt, interest-free debt, and grants--
- would generally be received by the Operator on a schedule linked to ex-
penditures. Grants, for example, might be received in the amount of
rolling stock payments, regardless of other cash need or surplus.

When these three sources are not sufficient t5 supply the Operator's
needs, excess cash from operations would be used. This might be in
the form of excess cash from the current year's operations or from the
liquidation of short-term investments which had been made with cash
from previous years' operations,

Finally, as a last resort, short-term debt would be called upon.

Order for Debt Service

Net cash flow generated after operations (i.e., revenue less opera-
ting expenditures) would be used in the following order. The sinking
fund payments and the retirement of the bond issue upon maturity would
be legal requirements taking precedence over all else; they might even
require drawing some short-term debt to avoid default. Any intorest
payments would have the same status.

After these mandatory payments had been made, cash would be used

to retire short-term debt, retire interest-free debt, call long-term
interest bearing debt, or make short-term investments, in that order.
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{II. CORRIDORRAIL FINANCIAL MODEL

In order to make financial projections for CorridorRail under many
different gsets of assumptions, a model was developed which formulated
the relationships between a set of cost, demand, operations, organiza-
tional and financial assumptions and the items composing financial state-
ments. This model was the basis for a computer program which can
project annual finencial statements for up to three component organiza-
tions comprising the Operator for a specified number of years. The
statements include operating expenses, sources and uses of cash, in-
come accounts, and balance sheet. The same program calculates net
present value and ROI. This section presents a general description of:

. the projection format, and
. the computations.

For a detailed description of the computations, see Appendix D '"Cor-
ridorRail Financial Model Line Items." For information about using
the computer program see Appendix E, ""CorridorRail Financial Mod-
el User's Manual."” The model will be described here for projections
for a single organization; the variations for a case involving more than
one organization are discussed in Section VI,

PROJECTION FORMAT

The format used in the projections is illustrated by Exhibit II. 1.
The format consists of:

. a cash flow summary for the projection period;

. annual pro forma financial statements (including operating
and investment statistics, operating income acount, sources
and uses of cash, income account, and balance sheet); and

. acover sheet and list of input assumptions.

Cash Flow Summary

The Cash Flow Summary, illustrated on the first two pages of Exhibit
IIl. 1, lists the net cash flow for each year for the Operator and for
the program marager organization. The net cash flow for the total
project combines the flows for the two organizations.

L1



-t o

cccocaacnd

-—-
-
-

- &

| | |
16°€E¥1 (134111 |8° 1€ 19921 ezt 12°911 |
B B e Bt b e L B
| | | | ] |
T3 1]] leeLct jec 1€l 19°921 f1ez221 [YRLAR |
| I | | | t |
| | 1 -|--- —=] S | -]
| I | I | [
| €661 Wv3A | 2661 W¥3A | 1661 ¥V3A | 0651 WviA | 6967 wviA | w6l wvid |
| ] f=- -1 {—- | |
i | | i ) | i
14° 001 16°96 10°62 jo°29 jo ¢ty (124 F & |
I | -] fomm e |- -]
] i ! | jo vi- |
14" 801 is* 96 1076t 10°29 jo°fy 18°9s1- 1
| i i | 1 |
| —_— | e Rl Reltd i -]
| | ! | | !
| 1961 ¥¥3A | 9861 uWv3aA | S861 dV3IA | ¥8A1 WViA | €861 WVIA | ZRET1 nvaa |
) f=- it | | --==} jomm- |
I | | i | |
1L €Ly 10°92%- "o.-m- “n.~¢¢- “o y5€- “_.o-- “
I | ——— -|—- —-- -—
jv*91- iv°sti- teolE- J1°2s- 11°99- 19° €9~ ]
"n.hnou "n.o—nn “n.onmu "c.o»nu foce22e~ "p.n.hu “

- comen: ocascssmcccscsccccceac=cved

|

FSELNITHN| JIY]
|

1% 1J.Feal
P [ LAY

[}

|
|
[}
]
|
132f0ca VL3R
]

*19% 13if gl
GINJuw |

- ———

103F e Tvtall
|

19 L4
Lvlean 0|
|

P m———————— PO G SRR ESpRy SR SRR ST — -

]
| 1067 uwv3A | 0861 wv3A | 6467 UWv3A | 8261 ¥viA | L2261 Wv3A | 961 wvida |

Prm——r———r e e e ——-—-——- radmenmn e —o—— el =~

As s i kfrsS

no T4 HS v)

SNOILD5F0Yd IVIONYNLY = = =  WVAOUNd INSKIACHEr] D3N

(9 JO T LITHS) LNOINIYd TAILVYLSNTTI

~ *Bujousuy; [sudexe
10 WI0j Auw 200pUT 20 IFBINOOUS O} Jauusw Jayro Luw i
20 snyoadeosd {uw uy aen o) PIPUMMT JOU 8 § asn Tou
-dNUT YE I 20} L9108 81 uoneIeM(T} STUL ‘uondafosd ap
Wodj Aiva Awttl MINSIL |ENIOW NP ‘8J0jalayY] ‘pPIInsse 3q
JOUUED YITUM MUIAD NI O 2DOUBS 0 Ay} uo Juaspuad
-3p ;m 'daasaocy ‘uonidafoxd yeduwuy Aue o JuswIAIYOR
WL v mpusddy w1 }ii0} j08 d pue uopy
-JOJUT JO S19%q M O D .77 UsSq PRY UODBLIINTII SIYLL

1°1II LMEIHXAT

+
ALY INS Ju 3nwni
[}

P Lo T T Y |



s
*

| ) i |
12°809%¢ 1€°222 1s° 16 1061

|
$°222 is*1s1 [6°061

j2*s¢2 12°622

0102 dv3a

—_ -

[}
| L0902 »viA | G002 wvsa

] !
10301 1seen

~N
-
w
o
~
-
-]
.
~
™
-

] !
“o.uw- “n.ns-

Y002 Yv3A €007 ¥v3A | 2002 vvaa

|
| 1007 uvaA | €007 wvia
!

20t 11°671

-l
1 t
1s°1¢ 19°fe

2°tyt (AR 341

_ 6661 WY3A _ 0661 WYIL | 1661 ¥Y¥IA | 9661 ¥ViA

-1 ————] '

. SAAL V34 | 46671 wya

133Msg WL

|
CA™ LI Laal
UGNl

PONISETER I T TY)

S1Uk 13 vel
Git IR

1) d gty
|

CL%h 4D ra
w3t lealdd

|

Attt DL S b T

Ar Vn : ns L L I I Wy v
SNOL1JIFCHd WVIDRINEY - = - WydoLve dba” ZAGGL g

( 9 4O 2 LAFHS) LAOLNIYd TFAILVHLSNTTY

*Aupouwuy; [sudaixe
JO U1l0) AU 2ONpUT 4O ABRINOJUS 0} JIUURW JIYIO AUW U
20 sryoadeoad Luw up asn Jo; papuIUY Jou ST 3| ‘IaWM [wu
-dnu Yy 4 20} L[3108 #1 uopeneN((} STYL ‘uonuofrad apn
wol; K1ma Aew MINSII [ENIOR I *310joJaYL ‘PIInEse q
JOUUED YOTYA MUIAY AJNIN) JO 20UIIINOI0 Y} uo juapuad .
=3P ST ‘IIAIMDY °UOTIDNHOID [eIIUBUY; AUR jO JUIWIAIIYOR
ayl ‘v xjpuaddy w1 Yo 198 suondwingse puwe uonews
-doju) jo seeq a3 uo pasedaad uaaq swy uonwuLSN(T SIYL

commced

101 LIgTHXH

®
4

cnaa —ecocoaad
Al Ls 3. aevt)
i

- *

Im. 3



L et ) * » . . . P T L e R n et ]
| i | ] ! ] | |
| | | L] | [} i |
| i te | g €o0€ i0'80% [19°16% | INCHASIANE SLTALTIOve Waatl
i--- | ! | } | | {
I | | | | | i Sal. 1119523 4HIT 5290
| | Is°1 jL°vs 1L°09 K34 1) | SMilivis)
t | 1s°9¢ Ie°ee 1L08 19y ] VIFALLD P I D]S)
I | 1 1€°22 10°0 11°29 i NCHLR Al ad s sl
1 i | (K24 1] 1IL°y® I21°%9 } CRILVSEN 13 My YV SOC T4 |
i ) t i ] i i 1S40 «31SASI
| ] | | ] o} 1 INIeROLINa 2 NIVBL o N RISHIEO LY (kv Y
| | | 19y 18°e2 (3411 ! AN RUPPY |
t | | ] ] I1°1e { STVl assh aval e
1 | lu*9 jo*sg (T3 { j9°sc1 ) LeASL WHALINGLS 3 S i ¥™Cah 10y dal
| | ! jo°*1y 1v°0¢ 12°22 | s4dil MoV, sDiA13S)
i | | | [ ] | . i
| I | | | ] | LdwaSHALL Sela1 M u%e |
| i | | [} i | 1
| o0°62 I 2°ty 1 0°9¢€2 | | [ [ U ALVIG SavDd a3l maedN)
“ 0°90¢€ ._ 2°622 __ 0°9¢€2 “ _. “ “ 43374 N1 5ev) AU ?::.:z“
I ezt [ 4 1 €21 | | I | Savin vwivsaal
| %°29 I e°9¢ | e°1y 1 | | | S3INUN avd)
| | | 1 1 | | t
I 9°26a*2 | €°€L942 I 0°192¢2 ] ] [} | sS4k ¥athsSSvdl
| z*22 I 1°02 ] o°t1 | | | i Sdl 14 35Sy 4|
| | | [} | | ] |
| | | ! ! I ! |
4 o— ———— —tm—————- + drmmcorccrcacfrrennsencnrcfecnrrcnnnansann an e ¢
§S3SN S32WNDS)SISN SIMNUSISISN SI2uUS 1SISN SIJWNOSISISN $IDWNIS|ISISN SIDmnns | SIIASTa74S A0naSaAdl Ly *~EAvR a0l
) 5861 wv3A | €861 ¥V¥3A | 2867 uv3ia | 1861 WV3IA | 086T uv3iA | 6161 WVIA | |
+ ——— —————— +* L Y ks Al L DL LY T —— —m—- B g

Z€:92:60 ALLING  Q3INTUNND  3M4 27, cLreC/eq CVe RT3 NN DM

R CE TR T2
30 mi0j Kuw sdnpuy 10 SFEINOIUS O Jsuuew IO Auw Uy
0 smadeoad Luw U] SR JOj PIPUSKN JOU ] I aEn [WU
-30u] Y4 30} K19108 & voRERMT UL ‘uondafosxd ap
[wos; Asea Aww mynses [FRIOT Sl ‘310JIAYL °PAINSEN 3
JOUUED YOTUM MUSAS SININY JO SOUSIINDIO0 AR UO juspusd
-8p #1 *2sasmoy ‘uondafoad (wpousay; AUR JO JUMUSANYIR
aql °y xpusddy Ul R0} 108 rd pue uony
~J0JUY O SIFRq i uo pasedead uUseq SBY UORBLISN(TT STUL

(9 JO ¢ LITHS) LNOLNIYd FAILVYLSNTTI

SNOT123lMLdd TVIDNENT S

T’ LIgTHXH

KY¥OLNd Lhdr JANEa] 27

Il 4



-—- ¢

-

SISNIENS INILVNIEC ViLL

-—-— - g

$ISN SININNS|ISISN SINWNOSISISN S3I¥N0S

I1S3SN $32WN0S ISISN S3IJwNns

Is3sn s37wnos

SIENCIIY 400 Tak St gurigr

A a a -

i 1 ! ! !
9°001 “o..: _o.on. | “ “ ! "

|
°0 L3 1s°21 m ] ] ] . GVIHYIAD TWN3NID )
| | ] ] | ] |
) | | ) | I I I
“0._ “o.. “o._ ) “ “ “ JINVUNSAL 1430 z:.»:..c..uzqt__

|

T35 1e°¢ 1€°¢ ) ] } ] NOISIANIMNS INIMLWVYIU * N IO *w)
1z2°y 12° |2°» ) | | | SOWYA 3 *SJuMS SSNDILVLS 40 IINVNILNIVE]
19°¢ 19°¢ lo°g ) | | ISTVMOIS OM WOLLVIINAWRID U 7INVNIANIVWI
1£°1 1€°2 Ie°e ) ] [} | AWYNILIVD 30 3INYNIART VM|
.“o.; ..o.: __o._~ “ “ .. _. S2INLMYLS NV AvM 3N 3..«5:.:..._.
je*o Is°0 1s*0 | | ] | UVIMIIAU ININLWYE 40 NOTLVL«OdSNYRL |
1Ly 1L°y {L°v } ! | ! SISV NO1LVLS)
to*2 102 jo°2 | | i | 2MINZAVeSIa)
fo*t 1o°1t jo*1 i | I | MNINLTaS|
j0°s1 10°s1 1061 { ] ] | LETR]]
19°9 19°2 19°9 | ] ! i AO¥IN3
| ! | i ) | | |
11°2 jo*2 je*1 | | ] i UVIHVIAD 1N3INLUVEIC "3 30 *wi
..e.z ..o.- “ﬂo. “ “ “ | 3INUNIINI YN ..3_.

|
{€eo 1£°0 leco ) ] ] | UYIHUIA0 INIMAVVEIA FIIAVIS VIINISSYL|
j2°01 1t°ot ice | i | I NI1LORONA)
[3¢ 14 1t°e1 1341 | ! | § SNOTAVANIS IV
I1°¢ 19°y l6°¢ ] | i | SNOISSINNND AINIOY 43VD14)
l9°¢ (1341 Iz | | | | SANVUNILLY WVE NOUNS|
1s°e 1t°e 18°9 ¢ | | ] - SISNIGYI U S31 WdNS NIvwy|
140 l*°0 leo ! ) | ] S1WY) J9V99val
{61 le°t N [ 3 | ] | | | SIALTNLN CNY INIAYEID NOTLVLSE
lece 10°9 1L°9 [} [ | | TINNOSUId NP gV LS|
i ! ] | | | | !
1 | t | ] | | SISh1dXs |
| | ] ] | i I !
“ 6°592 “ 9°192 “ 1° 902 “ _. “ “ NNIA I ..18"

[ ]

¢ 1°9¢7 | ¥ 0€z | 6°v61 | | | | NNEAIY Anveledl
| 6°1 ) 6°1 | 6°1 i ' | ] NILUNGLEANDS W¥aLaY 00 IUNDI-u 35N 1|
] €°s | €% | €0 ] [ | [ NDIANBLEINYD  AWOTaa3 WO 3 u3inwwndl
I ! ! | | ! I '
— * —— . . * o———— .

|

i

@ o= o ¢

Y061 UVIA | €861 WVIA | 2067 ¥viA | 1861 wvaa | O%e1l wvia 1 6461 uv3a )
b ittt ettt St ? rrer—aed * - -
2€:92:60 AllLN UINIGNC) M w03 $LIL0 10D SThalas e IN
SNOLLIIFDNE IVIONUNL Y - - - HYNOCNA AN FADYEY § DIN
— Taoueay) (vuiaxs

30 wio) Kue onpuy 30 eFeancous 0} JMRIwW Jeyyo Lus uy
30 smoedsosd Auw up sem 40} popusiu) ou & 3 ‘sem [Bu
-48U1 Vi 4 20} L1808 & vonRLeN[T oYL ‘uonasfoad g
wiod) fIwa v mmsea emow o0 ‘sJ0jelaql ‘peinssw og
JOUTES YOTUA MUSAS SINIM JO BOUSLINII0 8] WO wuspued
~% & ‘Isasacy ‘uonoafoad [wpduRY Aue o JuswsASyIR
L ‘v mpusddy W y1a0] 388 suondwnsew puw vopww
ZI0R% Jo 919%q g Lo peredaad useq sy uORB ALY L

(8 4O ¥ LAAHS) LOOLNIYd TALLVHLSNTTI

'Ol LIE9IHXH

m. §



- -
)

L]

HSY) 30 S3ISP Iwinal

HSYI du SIJWNCS aepo»“
SNYEMS 30 LNINAS3AND |
SAINIAISIAN! wil 1 INCINIIE
SIN3INESIANE 4L NOTAVIIARE Y]
SiNVYY ......__

g |

-— e an §

€159
€Ly

1714
[ 24314

€17t
€1

- an w = §

$°01$ [ 3 111
$

s °otls €S

1°?
stz
2°62

9°0
z°e
| A 14

- D . —  y G S > GBS W -

41°%01 9°9¢

1°%01~

6°19

.

!
|
13
|
|
1
]
t
i
|
!

- W — - o > = §
- —— o g

SNCILOVSAYEL 1840 WiL4Y HSYD 5..“
CUILISIANIIND GNNS INTWNLS wOdd IWCINDY
1MINAYE UNNZ OKIM]S]

§S593ANI QNGO SYHIWNG w0V|

3AB3S 34 40 NNFIVGCIMOIYY

ANSHITILEY 164G Weda=-S9nY|

ANdNIdl A3 Geud 3 Svhdane PIv|

aNnNs ONINNES HAL® LAJu vWE3l ONcY MV
A dy Hedl OhCY BING

AWIU widl LMHS sz..

. i
eV HSYD 43w

6°0€- [Ad L o 9°9¢~

P s
I 2°s I s°2
19°s¢ i9°6¢
12°9¢ j2°9¢

i 14

2°2€¢~

- — o - = — -

|

6°2Y
9160

6°SY
0°80y

1°6%
$°€0€

$°2s

'
|
|
'
|
'
|
'
| 1°21
|

t
sssssassszs|szsssznzssss|ssssssassess | ssasssnsesse
0°Z9 [} 0°EY [} 8°9¢1-~ “ € LEY-

- —— - - - —I'll‘-llllll —0'l|l'll-l||
o [ 324} 19°9
1] 1t°1 |18°s

*0 1»0 jecs
]

$°01s~-

§$°vis~-

t

2SYLINT ANIaNIANDY

3Sv34I81 S2WMVALIOIuE

ISYINING I WSYI

NI1A1SINOOY 135Sy W3l
ANINISIANL S2148NIvs Wi0s)

2 1S OKINa NO SINMAVA Wil
NIOLS NI NV04 ND SEINIWAVE WA
WIS IMITINN 40 V0S|

]

MSYD 30 SISN INY S=IwANS ¥IMLY |

6° Sy IR 4y

i 1s°2s 11°6%
jc 160

-
-]

.
3
<

) | 1z 15 °€0€

| j6°9 lec2€ |

1
-
|

4

L

€

°

194 |e°21 12°92 1L°901

.
[

”

€°50 0°02 1°2¢

]
NIV ON1AveieTl
]

SISNIEXI ONTav¥ISL IVICL]
SONIA3Y WINg

|

1

- - -t

MSVD o SISF Y S3unuS|
[}

9° 11l
L A4 L 24

o*e6sl

6°592 1°902

- - — — - -

P o W gy D e G =

P - e o S - -
- -

p o=

*

'
|
|
|
i
|
19°001t
i
[
|

1$3Sn $378N0S1SISN SINNOSISISN $INUNOSISISN $32WN0S ISISN $IIMN0SIS3sN SIIWNOS
| %861 ¥¥3A | €651 wvaA | 2061 wv3A | Tsel uvia | 0061 wvaA | el6l WViA

-
G R EnEEED G TR T D G G R e D S e G G G S - - 0 G -

e bt 4 * - emscss sesvrsnesvanssacacnced

26:92:60 ALLINI UINIGNCY W) N4 1 760/00 STRMIZ i I3
SNO11J3r0%d TWIINYNIs =~ - = KYNOCW ANSWIADNARL I

‘Suyousuy eUdNIS
JO W0} Aur #onpU] JO SFEIRONS 0} SSUUBW INDO AUE 1 (9 JO ¢ LAFHS) LNOLNIYd FAILVHISNTT]
20 emyoedsoad iue Ul sEm 30} PAPUMUY JOU §1 3] ‘IR [TU 4.a§
-28W) VHd 205 A9109 # vopeXea(y sTUL °wonosfoad p .
[woa; Liva few MMESS [P MR “810j8104] ‘PeInesE 3q
JOUTED YOTUM MUSAD SINIM JO SIUSIINIIN Y} WO wspusd
-3p 97 ‘20A8804 wonyosfoad [EroUBUY; AR JO JUSWISANTYIS
syl -v mpusddy U] Whaoj 1es suond pue uory
-J0Juy JO syseq aep Uo pesedaxd Laq WY UOTISIISRTT 81




o ——— - ———d * B2 22

] | | | | | |
| } ] | | | |
| ] | t (] | '
| %02 [ ¥ 4 [ e | t | |
| | | | | ' |
@a.oe~.n 1€°9914¢€ “o.o¢_.n “o.ouo.~ m..noo.u mo.uno.- _
1 ) l--l- - ) ¥ 1 ]
1€°¢s jteec 19°€€ | | ] |
jocor? 15°9%2 jc €22 1o 19 {oc9¢ | |
| ] | 1 ] i ]
| ! ' ! | \ i
16° 200 16208 16° 208 1v° 08 is° 104 (X34 11] ]
j1°620°2 19°080°2 18°000°2 1L°000%2 12°s04°1 12062t \
| | | | (| | )
| ) ' | | | |
| ' ] | t ) ]
“ §°902¢¢€ “ €°891°¢ “ 9°0%1°¢€ “ ¥°026°' “ 1°€9%¢2 ” 9° 20t “
] 6°2080 | 6°206 | 6°200 | v0s2 | (34 { TUNEN | ALY I |
| 8°0804Z ¢ 9°000°2 | 9°080°Z | 1°000°T | zesoL*y | 2°162°1 |
] »e 661 } s g6l i € sl | L | |
| o0°Ly | »°62 | s°€l ) ] ] |
1 9982 | 2-e22 1 s°801 | | ) |
! 66 t 1°9€ | | ! | 1
| ) z°e § L°62 | | | |
| yé I 1°L | *e | | | |
' 2°%2 | €°c? \ Gt i 1ot | 9° 9 | |
] L i 69 | 9°s ! 1 ] |
' L A | 1°¢ 1 8y ] | ] }
| | 1 | i | 1
| ] ! | | | ]
| | | | | ' | |
i ) | | ) | |
! €L | €°2 | 9° €€ | | i i
| | | | | | -4
foc21 {6°s1 16°€V i ) { |
12°9s j2°9¢ { § | | |
1 2°s | §°2 | | | | |
| Q0 ] e | | ] | |
| ] l | ! | {
! € %@ i t oL ] 1oLy ' | | |
| ] I (| | ! i
| i | t | i 1
* < * - -— + 2 2

| { | 1 ) | !
| 861 wvuA | €361 ¥VIA | 2961 U©Y3A { 1061 ¥WV3A |} 086 WY3IA 1 6261 %V3IA ]
vc'nuunlaluao-anao-lnluunouonau-:-lnuo * *

“Furouwuy; (eUIAxd
Jo wJdoj Aue IdnpuUT 10 afeanodus 0} Jauuwul Jayio Aue ut
10 smoedeoad Ave Ul 28m 20j pepuasu jou 3 cIsn (e
—amuy Vid 10j K1atos s vonenM(l} STUL ruoppoafodd ap
wod; Aiwa Aew \[Ne3L [PNIIT RY *340j0JaY] pPaLinsEE 3
JOUUED YOTYA §1-3A2 TN JO 3OUBIINI0 ay: uo juapuad
~3p B} ‘IBASMOY cuopydafoad wpousul; Auw JOo JUIUIIAIYOE
ayl °v mpusddy ur pdoj a8 suondwinese puv ucpww
-Jojuy jo SIERq Ay Uo paandaad uaaq sey uonslsalll sl

ALLAN3 QINIUNOD
$NO1LI3r0Yd IVIINYNL S

— s
ELPY
WYYOCHd LhahaACudhl Jah

L3}

recmccctraccemmsssaseesenaraceesmeSSS P

|

|

|

A LIavD INDNPIAG

|

ssliti1evil il

1
SONINWYI 03NIVIaY|

SINvYD 1vidal

SINNOIIV ALING3 |

|

UNCY ISYHIWNG MON)

193G wW¥3s OND3)

4930 Wyl AwOMS|
3111110V “

$ 435SV dcuc."

$13SSY Win)

SANInBAGEEN] |

INTIVA NOOE %I01S k11I0¥
NUILV]2394)0 UIIVIMNAIDY $53T1
1SU9 1v 2I0LS on1TIM|
FANZ 530 ONDZ ONINVISH
SANANISIAND |

$31744nS ONY Tvinlivml
SANINAVEIud

$379vA1323u wIniUl

115!

$143SSY “

S13JNS 2INVWE Tvianio |
i

m0M1 13N]

|

NOILVID3vdat WIUIS 9M1TYl
JSN3dX3 1S3dasntl

(U31S3ANI 2D GPNG DONDINNES whY) 3N
SANIWLS IANT W0 awUINTL

%I1S N1k 3D 2vs|

JADML uz.-cntsn“

1

PP P Y T TR L et ettt -d

I 1 larr i AL MM BY
|

comfresomrsernoeenecere e oY Py

SL/60/6C SYRBCs Jta I 4N

(9 JO 9 LAAHS) LNOLNIHd FAALLVELSOTII

1T LIEIHXA

L7



Pro Forma Financial Statements

The pro forma financial statements, on the pages following the
Cash Flow Summary, illustrate the cash flows, income accounts, and
balance sheets. The pro forma financial statements are divided into

four-page sets:

. Operating and Investment Statistics, including demand fig-
ures, car-miles, train-miles, fleet figures, and facilities
investment are listed on the first of the four pages.

. Operating Income Accounts, including revenues and opera-
ting expenses grouped by department are presented on the
second page. The last item for each department is the de-
partmental overhead figure, and the last operating expense
item is the general overhead figure.

. A statement of Sources and Uses of Cash comprises the
third page. The operating income is summarized in the
three lines listing total revenue, total operating expenses,
and operating income. Other operating sources and uses,
primarily investment items, are added to operating in-
come, giving the "net cash flow.'" The net cash flow line
reflects the cash needed (when negative) or generated
(when positive) by the Operator before accounting for any
funding arrangements. In other words, net cash flow is
determined by operating items alone and is unaffected by
interest rates,! debt service requirements, interest
earned, etc. The cash flows related to debt are listed
below the double line and conclude with the difference be-
tween non-equity sources and non-equity uses of cash,
This difference is called ''net cash after debt transactions.
The net cash after debt transactions line reflects the re-
turn on equity just as the net cash flow line reflects the
return on total investment; it is followed by the equity and
surplus sources and uses of cash, such as crants for roll-
ing stock and investment of surplus. The last two lines on
the page are totals of all the sources and of all the uses of
cash,

'An exception to this generalization is capitalized interest, discussed

in Section II, under the heading Interest-Bearing Debt.

I11.8



. The fourth page contains the Income Account and General
Balance Sheets. The last line on this page states the
working capital in use.

On the second line of each page, the pro forma financial statements
carry the date of the computer run, the name of the entity for which the
pro forma projection is being made, and the time of the computer run.
The date and time provide a unique identification for each execution of
the program. Each four-page set of the pro formas is wide enough to
cover six years; for example, a 36-year projection requires 24 pages.
If the book value of assets has becn used as a terminal value, this
terminal value will be included in the net cash flow for the last year
of the projection.

Throughout the pro forma financial statements, the column for each
year contains three sub-columns. The lefthand column (labeled ''sour-
ces'") is used for credit items (e.g., revenue, receipts from sale of
assets, loan receipts) and for the asset side of the balance sheet. The
right-hand column (labeled "uses') is used for debit items (e.g., ex-
penses, interest payments) and for the liability side of the balance
sheet. The center column is used for non-dollar statistics and for fig-
ures which do not add into the totals such as passenger trips, net
cash flow, and rolling stock at cost.

Cover Page and List of Inputs

The cover page and list of inputs are omitted from Exhibit III. 1 for
the sake of brevity. They are in Appendices F and G. The cover page
of each printout summarizes the hypotheses which were used in the run
and lists the ROI and net present value for the Operator and for the
total project including the program manager expenditures. Because the
program manager's cash flows are negative, no ROI can be calculated
for this function separately.

A list headed ""A Complete List of Model Inputs as Defined for This
Execution" follows the pro forma financial statements. The figures used
for each of the assumptions in the model are listed at the time of pro-
gram execution. Each figure appears to the right of the variable name
and unit of measurement. The inputs are individually discussed in the
following paragraphs.

COMPUTATIONAL STEPS

The flow of information from input data to output items is diagramed
in Figure I1I.1. A detailed description of the steps in calculating each

I 9
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line-item comprises Appendix D. This portion of the report summar-
izes:

. input requirements,

. fleet scheduling,

. investment scheduling,

. operating cost and revenue calculation,

. financial calculations,

. cash management routine,

. rolling stock accounts,

. lacome account and balance sheet projection, and
. financial indicator computation.

Input Requirements

A concise statement of the input data required may be found in the
lists of model inputs at the end of Appendix F, Financial Projections
for the Baseline Case. The first two pages of the list of inputs are
presented as an example in Exhibit III. 2, The "Report" variable, the
first in the list, defines the number of organizations and their names.
Up to three organizations may be specified for any projection. The
first year for projection, the year in which high-speed operations
would begin, and the last year for projection determine the timing of
all expenditures and revenue recognition.

The purchase price for the ROW is the next item and is followed
by the load factor and rolling stock characteristics. These include
provisions for car prepayments and rebuilding. Inter-organizational
payments, including the share of costs allocated to non-CorridorRail
users, are specified as a percentage of the appropriate accounts. In-
terest rates, the life of the term bond issue, and working capital ra-
tios are followed by the discount rates to b used in calculating net
present value,

Following the discount rates, the variables relating to operating ex-
penses are specified. A unit cost or fixed annual cost must be specified

1. 11



EXHIBIT IIIL 2

EXAMPLE OF MODEL INPUTS

L COMPLET- LIST 07 MUDFL INPUT VARTARLFC

IIl. 12

4T DEFINED POR TMIS EXECUTICN ean- 4
- ,———— -—— - . P e e T ———
IVARIABLE NAWE fvaLue L1ISY |
LA e e L e D e L L R Ll LD SR TR Y P L L R et DL L LR LD .
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1800 I8,0.w PUPCHAS [ ] [ 0 5001
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JSNACK (F/RS PEh SNACK BAR ] ° 0 H|
ISALDY [YFAE I1 WHICH CARS AP dEanLT YRs | [} [+ ol
JCLE  1CA® LiFE (16 NOT REBUILTY YRS | [ L} 18}
19PLTL ITUTAL C#® LIFE [F QEAYILT s | [} "] 14
CPOC  1LAR PRICEH s | a [} [N ]]
IPAPL  IPLACERY PAIN | VEAR REENZE NEL [VERY L S | [ 0 804
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1R8LOt {PCACENY DF CAST TN REMILE Ca2 t | 0 [ ol
(SLYE  [PERCENY DF COST SALVARED ] 0 Q 10l
(EXPTERIEXPENS-S TAANSFES ol 0 [ ol
(BOND  {NERT SEEVICF TRANSEER 10KO} 0 0 []]
LEINCS  (TMCOME SHARTING PERCENTARS 4 0 0 ol
(Cay  ICrFmuTec o NF way Smauz | J 0 (] 191
JCAD  1CNMMUTEL NISPRTCMING "MAIT Tt 0 0 2¢l
1PV INNN-NEC AMTEAR M OF MY SHAPE LI | 0 (] 3.7
I1E0D  (NNA-N/C CISOITCHING SHARE L I [ [] 1,51
188D ISHORT DIAT INTEQEST BATE T [ [ "
V1IPLD  JLONE DEET INTTAZSTY paTE T 0 0 ol
VINSF  JINTEFEST 24TE CN BIND (520 PNM) L ] [ ° 7
I1SFVR [ TERM OF STIMRING FunD wms | [ 0 201
IPSECSIINTEREST RATE EARNAGL” e ! Q [} "
LEAS  ICASH-EXPENSE @ATIC T ! Q [) 3
PEOL  IRECEIVARLE-PEVENUE RATIN g | Q [} 34
T INVENTORY-NAINTENANCE RATIN | S | (] (] 104
NPY  IPPESENT VALUE DISCNUNT ATE T | [ [ 104
CHPY  {TCTAL FPROJSTTY DISEDUNT MY 4 [} 10 10 - 104
STNP  (STATION PFRSONNEL /P g [] (] 0.397 4
STCL  (STATICN CLEANING AND ITILITITS [YALT] [ [ le91¢d
PGGC  (0ACGAGE CARTS (] [ (] 0021
THSP  ITPAIN SUPPLIES AND EXPENSET [ Yid]] [} [ 01361
FOCOS (€000 aAND LIOUIM PEVEMSE /e [ ] [} []]
FOODC 1FOOD AND LIOUDR CNSY T [] [} 90|
TATYS  [SWACK BAR ATTENOANTS 1 YiAl} 0 [ 0173
ITISL  ITICKRET LGENCY CNMNTSSTONS tWeEve ] [ ] 0.021
103w IRESERYATICNS (YL 0 [] 0.9
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EXHIBIT II. 2 (Continued)

EXAMPLE OF MODEL INPUTS

A COWPL-TE LIST NE MODFL INPUT VA TASLCS
A OEFINSD FOP THIS FXETUTI N PAGE 2

B - P T T T TR

{VARIABLE NANE IVelu® LICY |

——ea LYY SRS .- *
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19UPDE | FOOD SERVICE WPDEN [} () sl
IOURDTY | TRANSPOPTATION AURDEN 0 0 3
IMURDE INAINT, OF EQUIP. BUPDEN [] 0 101
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[} [} (] 0 1]
] ] [} [ (1}
] t (] [} (1}
] 1 [] [} ol
] [} [ 171
\ [} 0 20611
] [} ° 22.24
[} | [} 0 26,21
[] | ° ° 2011
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] ° 0 36.9)
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) [] 0 %14
] [] [} 0.5
] [] [] aleS|
] [ ] [ ] . 4271
. -¢
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for each operating expense. Included in the inputs required for crew
costs are the three train-mile statistics (i.e., for 1982, 1890 and 2011).
The percentages for overhead burdens and liability are grouped at the
end of the list of operating expense inputs.

For each of the preceding inputs one figure is used for the entire
projection period. For the remaining inputs, a separate figure is spe-
cified for each of the years to be projected.

Three of these inputs which require yearly figures are the patron-
age variables (passenger trips, passenger miles, and fare revenue).
Following the patronage figures, the three variables for project man-
ager expenditures are specified for each year. The last eleven varia-
bles in the list are the eleven improvement categories which coinprise
the ROW investment schedule.

Fleet Schedulinl

The first use of the inputs is scheduling the fleet purchase payment
for each year in the projection. This is necessary in order to have the
prepayments calculated for the annual summation of cash flows. In order
to schedule the fleet, the program uses the passenger-mile figures com-
bined with load factor and car productivity to determine the necessary
fleet size. The input for car life determines the replacements needed
for each year., Last year's fleet size, the current year's fleet require-
ments, replacements necessary, and prepayment inputs determine the
schedule of rolling stock investments.

Investment Scheduling

The improvement figures for the ROW are combined with the ap-
propriate financial data (e. g., interest rate to be capitalized) to deter-
mine the investment in fixed facilities for each year. The interest is
automatically capitalized through the first year of high-speed opera-
tions.

Operating Cost and Revenue Calculation

The program used to make financial projections then beginsg the an-
nual cycle depicted in Figure III. 2. The portion of Figure III. 2 which
relates to operations is presented in finer detail in Figure III. 3.
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The following four forms of operating cost inputs are used in the
model. A detailed explanation of how they wesr~ d:rived is presented
in Appendix B:

. Direct costs (e.g., station cleaning, dispatching, and main-
tenance of way and structures which are fixed annual amounts
are expressed in millions of 1974 dollars per year.

. Direct costs (e.g., station personnel and crew) which vary
directly with the volume of patronage ar: generally ex-
pressed as unit costs (e.g., cost per passenger, per train-
mile).

. Departmental overhead costs (e. g., ~aintenance of equip-
ment and transportation department overhead) vary only
in the long run with volume of patronage and are generally
expressed as a burden rate. Each burden rate is assigned
to specific direct and fixed annual costs. Each departmen-
tal overhead is ~=iculated by multiplying the five-year run-
ning averages of the direct and fixed annual costs for that
department by their respective burden rates and summing
the products,

. General overhead cost i8 the product of a systemwide bur-
den rate and the sum of all other operating expenses.

In each pass through the annual cycle, the program multiplies each unit
cost by the appropriate statistic and applies the appropriate overhead
rate.

The contribution charged to other users is calculated using the main-
tenance and dispatching costs. These contributions are combined with °
tare revenue to compute total revenue for the year. All operating ex-
penses are summed and subtracted from total revenue to arrive at
operating income.

Financial Calculations

The next step in the annual cycle (Figure I1l. 2) is to calculate the
remaining cash flows which are predetermined. These are principally:

. receipts from the sale of rolling stock, calculated using

the cars-replaced figure from the rolling stock invest-
ment schedule;

IIL. 15



Operating
*—"C __— Cash Flows

(See Figure I 5.)

Income
Act;.ount

)—-———————--—-“--‘*“.

Less Depreciation Less Intepest mﬂlﬁ - J |

L x K X N 7 ]
—E—Asseu‘ ol

L 2 r * I J 3
Chi g

Balance
Sheets

X\

rl-nveltmentl Debt Retirement/Short Debt

—

Cash Management Routine

NOTES (Arrows indicate determines. ) (See Figure III. 4. )

1. Some detail is omitted from this diagram; e. g., not all assets
are depreciated.

2. Capital investment includes investment in ROW, in rolling stock,
and in working capital. Strictly speaking. profits on sales of roll-
ing stock must be included as an offset.

3. In investment years, scheduled receipts increase the cash stream.
Ir. later years, debt service requirements decrease the cash stream.

FIGURE I11.2: ANNUAL CYCLE CORRIDORRAIL FINANCIAL MODEL
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. interest payments, calculated using the anticipated debt
halances and the respective interest rates;

. the sinking fund payment calculated using the amount is-
sued, the term of the isisue, and the interest rate;

. and income from invesiments, calculated using last year's
balance and the rate-earnable input figure,

These predetermined cash flows along with the investment figures and
the operating income provide the information necessary to the cash
management routine,

Cash Management Routine

The cash management routine (Figure III, 4) takes the cash needs and
cash sources which have been calculated and goes through a series of
steps which find the appropriate cash source or use for the cash short-
fall or surplus. The following steps summarize the process:

1. Add: operating income,
new grants,
new long-term debt,
new bond issue receipts,
receipts from the sale of rolling stock,
liquidation of the sinking fund,
interest earned on investments, and
last year's investment balance, resulting
in preliminary sources.

2. Then add: interest due,
scheduled debt repayment,
sinking fund payment,
rolling stock payments,
increases in working capital,
ROW improvement investments, and
ROW purchase payments, resulting in
preliminary cash uses,

3. Subtract cach uses from cash sources to determine a prelimi-
nary cash shortfall or surplus.

4, If cash is needed, borrow short-term deb: to meet the need,
including enough to cover the interest on the new short-term
debt. Then adjust the new short-term debt interest figure,
the short-term debt balance, and reduce the investments ac-
count to zero (since it hags been depleted).

1. 18



5. If there is extra cash available, use it to reduce the short-term
debt balance.

6. Check next year's cash flow. If a short-term debt would be
needed next year, invest all cash available.

7. If there is still cash available, use it to reduce the long-term
debt balance. If there is still cash available, use it to retire
the ROW purchase bonds,

8. If there is still cash available, put it into the investment ac-
count,

The operating assumptions that can be inferred from these steps
are:

. Cash inventories, and receivables are maintained at a
minimum operating balance.

. Short-term debt is drawn on the first day of a period of
cash need and repaid on the last day of a period of cash
surplus. This simulates a margin of safety in cash man-
agement.

. Long-term debt can be drawn or repaid on the first day of
any period. Long-term debt repayment may be accelera-
ted ahead of the scheduled repayments; however, accele-
rated repayments may rot be made until the 1ast day of the
period of su.plus. Thus, interest is charged for the period
at the end of which the accelerated payment is made,

. Interest payments are made on the last day of each period.

. Investments are, made on the last day in a year of cash
surplus.

Im. 19
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. Any surplus will be invested, and investments and their
income 2re always available as a source of cash.

. New long-t«rm debt and/or new grants are scheduled to
insure that this cash management process will not cause
short-term financing of capital improvements.

. The cash managers will be able to anticipate cash require-
ments one year in advance and will not retire interest-free
debt if that would force them to borrow in the short-term
market the next year.

Having performed the steps in the cash management routine, all of
the sources and uses of cash have been determined. The operating uses
are subtracted from the operating sources to determine net cash flow.
The sum of all debt transactions is added to the net cash flow to deter-
mine net cash after debt transactions. Then all the sources and all the
uses are summed to ensure that the totals balance each other.

Rolling Stock Accounts

In order to move from the cash flow items to the income account,
rolling stock depreciation must be calculated. This is done by keep-
ing runaing totals in the rolling stock accounts,

In order to make the calculation of rolling stock accounts clear, it
will be useful to trace the entries associated with an individual car,

rather than detailing the equations for the net financial effects of fleet
transactions,

To begin with, the program requires inputs for car purchase price,
percent paid one year before delivery, percent paid two years before
delivery, total car life, and percent of purchase price received as sal-
vage. The program uses the inputs at the following times:

. two years before delivery,

. one year before delivery,

. upon delivery,

. in each year after delivery, and

. upon retiring the car.
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Two years before a car is purchased, its purchase price is multi-
plied by the percent paid two years before delivery. This amount is
posted as a use of cash and is added to the asset account, ''prepay-
ments. "

In the next year, the car's purchase price is multiplied by the per-
cent paid one year before delivery. This amount is again posted as a
use of cash and capitalized as an asset called "prepayments. "

In the year of delivery, the percentage already paid for the car is
gsubtracted from 100, and the residual percentage is multiplied by the
purchase price. This amount is posted as a use of cash under the
name "'final payments on rolling stock.' In the same year the prepay-
ments for the car are subtracted from the asset account of prepayments
and the entire purchase price of the car is added to the asset account
called "rolling stock at cost."

The car is also depreciated during the first year at a straight-line
rate based on the input "car life if not rebuilt.'" The depreciation on
the car is an expense posted to the income account and is added to the
account labeled "less accumulated depreciation, ' which is an offset to
rolling stock et cost. The difference between the car's purchase price
and its depreciation is included in the account 'rolling stock bock value. "

In each successive year until the ''car-life if not rebuilt" is expired,
the depreciation is expensed and subtracted from the rolling stock book
value through the accumulated depreciation account.

Finally, after the total car life is expired, the original purchase
price of the car is multiplied by the percent of cost salvaged. This
amount is posted as a source of cash, "sale of rolling stock.' The ap~
propriate depreciation expenses are posted in this last year; then the
original purchase price of the car is subtracted from rolling stock at
cost and {from accumulated depreciation. Because the accumulated de-
preciation on the car exactly equals the purchase price, the car has
no impact on the rolling stock book value account in this year or here-
after. However, it is assumed that o replacement car would have been
ordered for delivery next year, and the prepayments would have been
made on the replacement.

1. 22



Income Account and Balance Sheet Projection

The income account, or profi. and loss statement, begins on the
page following Sources and Uses of Cash. Net income is computed by
subtracting depreciation and interest expense from operating income,
rolling stock sales, and interest earned.

The rest of the page contains the balance sheet. Each of the bal-
ance sheet items is calculated by accumulating the appropriate cash
flows. Retained earnings, for example, is the accumulation of all net
income figures including the current year. Similarly, cash is the ac -
cumulation of the cash increase figures, debt balances are the previous
year's balances net of this year's transactions, and so on. The assets
and liabilities are totaled to ensure that they balance.

Financial Indicator Computation

After the annual cycle has been completed for every year in the pro-
jection, two financial indicators are calculated:

. net present value, and
return on investment.

Each of the indicators is calculated both with and without the project
manager flows.

Net present value is calculated as the sum of the net cash flows in
each year discounted by the rate specified in the input data.

In order to simulate the residual value at the end of the projected
period, a terminal value is added to the net cash flow. The terminal
value can be calculated in two ways. The book value of the assets
other than investments can be added into the net cash flow for the last
year projected, or the net cash flow for the last year can be assumed
to continue (the present value of this infinite cash stream is added to
the net present value of the individually calculated cash flows).

Return on investment is calculated as the discount rate which would
reduce the net present value of the project to zero.

I11.23/I11.24



IV. THE BASELINE PROJECTION

This section discusses the ''baseline'’ projection. The baseline
projection was made using a set of assumptions and estimates from
which variations could be tested. These assumptions, estimates, and
their sources or justification are identified under the heading "Inputs."
The second part of the section contains a discussion of the results pro-
duced by the projection using the baseline inputs.

INPUTS

The wide range of data which was used can be logically divided into
the following categories:

. cost of improving the ROW,

. cost and design of rolling stock,

. costs of operation,

. patronage forecast, and

. financial arrangements.
The assumptions and estimates used in the baseline case are concisely
stated in the lists of model inputs in Tables IV. 1A through IV. 1C,
Table IV. 1A includes those quantities which are used in every year of
the projection. Tables IV. 1B and IV.1C include the investment and de-

mand quantilies which must be specified for each year. A survey of the
sources of all data is presented in Appendix A.

Cost of Improving the ROW

The ROW purchase price of $500 million is a planning estimate
made by ONECD. The investment figures for ROW improvement and
the amounts listed as program manager expenditures were specified
by ONECD in the form of a series of investment totals, which were
subdivided by category, and a schedule, which determined the timing
of the expenditures. They are based upon estimates by ONECD's en-
gineering contractors. The total of $2. 08 billion, which appears on
the balance sheets, is combined with the project manager expenditures
of $280 million to yield a grand total of $2. 36 billion, as the amount
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TABLE IV. 1A
(Sheet 1 of 2)

BASELINE INPUTS - FIGURES HEL.u CONSTANT

THROUGHOUT THE PROJECTION

Projection Scope

Report

First year of projection
High-speed operations begin
Last year of projection
ROW purchase - “ice

Rolling Stock

Load factor

Car utilization

Seats per car

Cars per snack bar

Car service life

Car price

Percent paid 1 year before delivery
Percent paid 2 years before delivery
Salvage value as % of price

Transfer Payments

Commuter & freight M of W&S share
Commuter & freight dispatching share
Inter-corridor M of W&S share
Dispatching share

Financial Factors

Short-term debt interest rate
Long-term debt interest rate
Interest rate on bond (for ROW)
Term of sinking fund

Interest rate earnable
Cash-expense ratio
Receivable-revenue ratio
Inventory-maintenance expense ratio
Present value discount rate

1 organization called Operato~
1976

1982

2011

$500 million

63.1%

203 thousand miles/year
83 (average of 75

3  seats/car)

14 years

$0. 8 million

50%

30%

10%

19%
29%
3.7%
8.5%

%

%

7%

20 years
%

3:100
3:100
1:10

10%




TABLE IV. 1A (Sheet 2 of 2)

f .
i iirect Operating Costs

Station personnel

Station cleaning and utilities
Baggage carts

Train supplies and expenses
Snack bar attendants

Ticket agency commissions
Reservations

Promotion

Car Mlaintenance

Energy

Crew cost

1982 train miles
1990 train miles
2011 train miles
Switching
Dispatching
Station masters

M cf way and structures
Maintenance of catenary
Maintenance of controls and signals
M of stations, shops, & yards

Burden Rates

Passenger service
Transportation

Maintenance of equipment
Maintenance of way
Transportation dept. liability
General overhead

$. 2968/ passenger
$1.914 million/year
$.02/passenger
$.136/car-mile

$.173/snack-car-mile

2% of revenue
$.90/passenger
5% of revenue

$.40/car-mile

$.138/car-mile
$1. 55/train-mile
12, 26 million

12. 26 million

15. 77 million

$1 million/year
$2 million/year
$4. 7 million/year

$21. 63 million/year
$7. 32 million/year
$5. 58 million/year
$4. 2 million/year

3%

3%

107

$3. 3 million/ year
109 of crew costs
8.5%
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TABLE IV. 1B

BASELINE INPUTS - INVESTMENT FIGURES BY YEAR
(millions of 1974 dollars)

Investment Year
Category
1976 1977 1978 1979 1980 | 1981 1982

Project Manager Expendi-

tures
Program and construc-

tion management 11.429 | 11.429] 11.429| 11.429 | 11.429]|11.429]|11.429
Interim maintenance and

railroad support 52 33 34 4 5 3 3
Rolling stock develop-

ment and retrofit 0 21.667{ 21.666| 21.666 0 0 0
Operator Expenditures
Track upgrading and

structural develop-

ment 65.5 80.7 48.5 (108.6 82.7 55.0 6.0
Fencing 0 0 4.4 33.5 24.8 4.4 0
Land acquisition for

track realignment 9.8 21.7 16.1 1.4 0 0 0
Long lead materials 0 28.6 64.3 81.1 0 0 ]
System test 0 0 6.0 0 0 0 0
Bridge and tunnel up-

grading 53.8 64.7 64.7 64.7 64.7 48.4 0
Electrification 1.0 4.0 35.6 62.2 48.0 22.3 0
Signaling control 5.4 7.1 7.9 44.4 88.8 88.8 58.5
Service facilities 11.6 25.8 27.2 27.2 30.4 41.0 0
Stations 3.6 7.9 29.8 68.5 68.7 44.7 7.6
Freight facilities 30.0 50.0 2.0 0 0 0 0




TABLE IV. 1C

BASELINE INPUTS - PATRONAGE FIGURES BY YEAR

Year I’assenger Trips ! Passenger-\liles Fare Revenue
(millions) (millions) (millions of 1974 dollars)
|
1982 17.0 2261.1 194.9
1983 20.1 2673.3 230. 4
198+ 22.2 2052.6 254.7
1985 24,2 3218.6 277.17
1986 26.1 o 3471.3 299.5
1987 27.4 3644.2 314. 4
1988 28.4 3777.2 325.6
1989 29.2 3852 6 334.8
1990 30.0 3900.0 343.9
| 1991 30.9 4109.7 354.6
1922 31.8 4229, 4 364. 9
1963 32.8 4362.4 376. 4
1994 33.8 4495. 4 387.9
1995 34.8 4628. 4 399.3
1996 35.8 4761.4 410.8
1997 36.9 4907 7 423.4
1998 38.0 5054.0 436.1
1999 39.1 5200. 3 448.7
2000 40. 3 5359. 9 462. 4
2001 41.5 5519.5 476. 2
2002 42.7 5679.1 490.0
2003 44.0 5852.0 504.9
2004 45,3 6024.9 519.8
2005 46. 7 6211.1 535.9
2008 48.1 6397.3 551.9
2007 49.5 6583.5 568.0
2008 51.0 6783.0 585.2
2009 52.5 6982.5 602.4
2010 54.1 7195.3 620.8
2011 55,7 7408. 1 639.2
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required for the improvements. The $500 million purchase of the ROW
when combined with capitalized interest in the years 1976 through 1982
yields $803 million, as the amount required for the ownership. The to-
tal investment (without rolling stock purchases) by 1983 is the sum of
these two figures or $3. 16 billion.

Cost and Design of Rolling Stock

Several parameters related to rolling stock design affect the anal-
ysis:

. capacity,

. purchase price,

. maintenance cost,
. utilization,

. 8service life, and
. salvage value,

These items are closely dependent on each other. An accurate set of
assumptions must use figures for these parameters which are consis-
tent with each other. For example, if the purchase price for a particu-
lar car design is used, the maintenance cost for that design must also
be used. Furthermore, in that the development of all new rolling stock
is planned icr CorridorRail, the maintenance cost may be one of the
design specifications that determine purchase price. )

The engineering contractors have made estimates for a car with an
average capacity of 75 seats, after allowing for food service space and
a mix of premium and coach seats in the seating density. The 83 "'seats
per car”, which is used in the program, is a figure before allowing
for food service space, in order to permit the frequency of snack-bars
to be varied. In the baseline case, a snack-bar in every third car
displaces 24 seats which lowers the average capacity from 83 to 75
seats. The estimated price was $800 thousand, and the cost of main-
tenance was 40 cents per car-mile.

An analysis of schedules (Appendix C) indicated that utilization of
up to 260, 000 car-miles per year would be obtained from a Corridor-
Rail car. The design of maintenance facilities for rolling stock,
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however, was based on 203,000 car-miles per year. This more conscr-
vative estimate, which makes a reasonable allowancce for technical prob-
lems that could be encountered with an advanced design, was uscd for
the baseline case. In addition, a 14-year service life was used along
with a salvage value of 10 percent of the purchase price.

Costs of Operation

The revision and rcfinement of estimates of operating costs werce
a major component of the financial analysis for CorridorRail. Esti-
mates of the costs of operation require two types of inputs:

. the unit costs, and
. the system characteristics.

The unit costs and their derivation are discussed in Appendix B.
The system characteristics determine the opcrating statistics to which
the unit costs are applied. Some of the operating statistics (1. c., pas-
senger trips, passcnger miles, and revenue are directly availablc from
the patronage forccasts. Others (e. g., car-miles, train-miles) requirce
a study of system characteristics (e.g., demand distribution, track
configuration, yard location, and station capacity). The derivation of
these statistics is detailed in Appendix B.

Patronage

The projection of demand for the CorridorRail service was another
major component of the financial anaiysis. The results of the demand
projections are set out in the Demand Report. The patronagc forccasts
which appear in Table IV.1C as inputs to the baselinc financial analysis
are the results of consideration by ONECD of demand projcctions made
for ONECD by scveral contractors.

Figures for passcnger trips, passenger-miles, and farc revenuc
from 1982 to 1990 were specificd. The passenger trip figurcs display
the characteristics of a marked stimulation of demand in the early
1980s, as the advantages of high-speed service are rcalized, followed
by a gradual return to a constant growth ratc. This growth ratc was
specified as 3 percent per ycar from 1990 through 2011. The demand
figures also incorporate constant average trip length of 133 miles per
passenger and a fare structurc of approximately $1. 50 pcr passcnger
plus 7.5 cents per passenger-mile.
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Financial Arrangements

For the baseline case, ONECD specified a source of funds for each
of three investment categories:

. ROW purchase,
. ROW improvement, and
. rolling stock purct ise,

The ROW would be purchased from the proceeds of a 7-percent, v~
year term bond issue. A sinking fund set up after the first year of oper-~
ations would receive constant yearly payments and would be calculated
to retire the entire issue in 1996. The Operator would continue to sell
the bonds during the construction period in order to make the capital-
ized interest payments. In the year 1976, therefore, the Operator
would purchase the ROW for $500 million by issuing $500 million in 7-
percent bonds. On the last day of the year, he would pay $35 million
interest by issuing an additional $35 million. Both the purchase price
and the capitalized interest (a total of $535 million) would be posted to
the account labeled ''real assets.' The same figure, $535 million,
would be posted as real asset acquisition and ROW purchase bonds bal-~
ance. -

The ROW improvements would be made with interest-free debt,
Thnis debt would be received when :ieeded and repaid when surplus
cash generated from earnings is available. Even though the ROW pur-
chase issue bond would carry a 7-percent interest rate, the interest-free
improvement loan would be repaid before the accelerated repayment of
the purchase bond issue. In 1996, when the bonds matured, repayment
of the bonds would take precedence over repayment of the loan. The
only case in which free cash might be invested rather than used to repay
the loan would be when such an investment could avoid the need for short-
term borrowing in the succeeding year.

Rolling stock payments would be made with federal grants. Grants
to purchase rolling stock would be an ongoing source of funds for the
Operator. They would be treated, for accounting purposes, in a simi-
lar manner to that accorded equity receipts.

These three sources of funds (the purchase bond, the improvement
loan, and the federal grants) anticipate the major capital requirements



of the Operator. The remaining components of cash flow would be oper-
ating income, investment in working capital, and costs of funds (i.ec.,
debt service). Therefore, the repayment of the loan would proceed in
the amounts by which operating income exceeded working capital in-
creases and debt service requirements. The date by which the improve-
meat loan is projected to be repaid thereby becomes a measure of the
financial performance of the Operator.

Short-term debt would be available at 7-percent interest. The pro-
vision of the threc proncipal sources of funds ensures that long-term in-
vestments would not be financed with short-term debts. This short-
term line of credit is similar to an arrangement which Am‘rak already
enjoys with the Federal Financing Bank.

The final financial parameters required as inputs to the baseline
casc are calculations for interest rate earnable and discount rate for
net present value. The assumption that the Opcrator could carn a 7-
percent simple return on investments and on the sinking fund was made
because it is reasonable to expect that interest could be earned at
roughly the same rate as the cost of a federally guaranteed debt, such
as the bond issuc for the ROW purchasc.

The discount rate for net present value calculations was set at 10
percent in accordance with the directives of the Office of Management
and Budget! Note, howcver, that because the cash strecam which is
discounted is intended to represent only the investment program and
the Operator's cash flows, the net present value and ROl are useful
only to compare NECDP projections to each other: ihey cannot be used
for comparison with other projects.

BASELINE RESULTS

The financial projection produced by the CorridorRail Financial
Model using the baseline inputs is set out in Appendix F. A summary
of significant items for seclected years appears in Table 1V.2. Opera-

'U.S. Office of Management and Budget. Discount Rates to be Used in
Evaluating Time-Distributed Costs and Benefits. Circular No. A-94,
March 1972




ting income, financial indicators, and cash flow patterns in this pro-
jection are noteworthy.

Operating Income

The operating income recognized in the first year of high-speed
operations (1982) would be $47 million. As patronage increases and
fixed costs become a smaller portion of operating expense, operating
income increases to $137 million in 1990 and to $336 million in 2010,
These operating income figures represent 23 percent, 38 percent, and
and 47 percent of total revenue.

Operating income in 1983, the second year of high-speed operations,
is not sufficient to cover the debt service requirements. Annual sink-
ing fund payments and annual interest payments on the ROW purchase
bond total $92 million, and operating income does not reach this level
until 1985. However, the excess funds generated in 1982, before the
incidence of debt service requirements, would be invested and would,
with the interest earned, be sufficient to cover the cash shortfalls in
1983 and 1984. There would be, therefore, no need for short-term
borrowing even in the initial years of high-speed operations.

Financial Indicators

The ROI for the operating entity is 4. 6 percent assuming a level cash
flow after 2011 and 3. 4 assuming the book value of assets is received in
2011. The improvement loan would be repaid by the year 2003. No ex-
ternal financing beyond the KROW debt and the rolling stock grants is re-
quired. :

Cash Flow Patterns

Net cash flow represents the cash generated or needed before ac-
counting for funding arrangements. It shows the financial productivity
of operations alone and is unaffected by interest expense or by interest
income. After the heavy investment and corresponding negative net
cash flows for the construction period, the net cash flow becomes posi-
tive in 1983. It increases from $43 million in 1983 to $127 million in
1990 and $223 million in 2010,

Certain years are critical ones for the cash flow stream. In the
first year of operations, there is no sinking fund requirement, and the
operation generates a cash surplus. Rather than immediately repaying

Iv.10
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part of the improvement loan, this surplus is invested in anticipation
of a cash shortfall in 1983. The first sinking fund payment, in 1983,
forces the liquidation of $21.5 million of the investments. The remain-
maining investments are left un.ouched in anticipation of another cash
shortfall in 1984. Again, in 1984, investments are iiguidated to meet
the debt service requirements. From here on, however, operating ir-
come ig sufficient to meet all cash requirements; repayment of the im-
provement loan begins in 1985, with the payment of $1.1 million. The
repayment of the loan continues at an increasing rate until it is comple-
ted in 2003. The replacement of the original fleet of cors causes dis-
continuity of the net cash flow in the years 1994 through 1996. Cash
for the replacement is automatically provided for in the form of grants,
so repayment of the improvement loan is unaffected. Similarly, the re-
tirement of the term bond issue in 1996 has been provided for in the
form of the sinking fund reserve. The risk inherent in the magnitude
of the counter-balancing flows during the years 1994 to 1996 could
strain the finances of the Operator severely. If, for example, the
availability of grants were restricted, or if the sinking fund had been
unprofitably managed, large requirements for short-term borrowing
might be created.

Note that thz excess cash generated (when defined as the repayment
of the iinprovement loan plus investment of surplus) exceeds the annual
receipt of rolling stock grants except in the start-up years (1976 to
1985) and in one fleet replacement year (1995). This suggests that if
the initial purchase of rolling stock is provided for, the continuing pur-
chase of rolling stock could be financed from operations. When a pro-
jection which eliminates grants after 1983 is executed, the maximum
need for short-term debt is $43. 1 million in 1995. Retirement of the
improvement loan is delayed from 2003 to 2006.

Iv.12



V. SENSITIVITY ANALYSIS

The sensitivity analysis was directed toward determining the im-
pact of using assumptions that varied from the baseline case. Study-
ing the results of these projections permitted the sensitivity of ROI to
pe determined. The results also reflect the range of expectable de-
viation from the baseline projection. This section discusses the ap-
proach used and the results of the analyses.

APPROACH

The sensitivity analyses are designed to determine which are the
most critical assumptions and to estimate the range of variation of the
ROI given various possible differences between actual experience and
the assumptions made for the baseline analysis. The analyses incor-
porated two types of tests:

tests in which only one variable was changed from the base-
line (simple sensitivity analysis), and

. tests in which several related variables were changed from
the baseline (multiple sensitivity analysis).

Simple sensitivity analysis provides some insight into the relation-
ships which are built into the financial model. It indicates which as-
sumptions are most critical. For an input variable which is indepen-
dent of other input variables, simple analysis also estimates the impact
of changes in the baseline estimate for that variable.

Multipie sensitivity analysis, on the other hand, tests the impact
of changes in groups of related input variables. It provides estimates
of how the baseline projections could be affected by combinations of
circumstances which might occur.

In short, simple analysis allows the inputs to change one at a time,
independently of each other. Multiple analysis takes into account the
interactivity among the input data.

SIMPLE SENSITIVITY ANALYSES

A 1list of the simple analyses that were performed is found in Ta-~
ble V.1. The list begins with the more general economic factors and

v.1



TABLE V.1

SIMPLE SENBITIVITY RESULTS

BASELINE VALUE AVORABLE “"NFAVORABLE
PARAMETER (RQL = 3, 4%) X VALUE ROt E£XCURSION VALUE RO
A. Macro-economic factors
Economic growth rate Exponential growth .- - Winestone (lin ar) 2, 4%
Combustible fuel price 150% of 1974 level Twice 1974 lavel 4 2% 1974 level 2.1%
B. Travel time
(D.C. =N, Y. /N. Y. -Boston}! Jas son
.- - 2.5 hou 4.8 hour B
M:::m:;} 2.8 bours / 3 : T | dswouwrs/3smers o
Entire .- - 2.8 hours / 3.8 hours 3.0%
C. Fixed and real asset
investment
ROW purchase price #3500 million $350 million 3. 0% $3000 million 2. 1%
$1000 million 2.0%
Improvement $2081 million - 92, 518 million s, 0%
Bridges & tawmels
in 1970 $53. ¢ million 913, 8 million S, 4% $113. 8 million 3.3%
Bridges & wanele
in 1903 $48. 36 million $8. 3¢ million 3. % $108, 3¢ million 3, 4%
D. Rolling Stock
Charscteristice
Car pries $800 thowsend - .- $1 million 3.2%
Prepayment schedule 30%-50%-20% no prepayments 3. 4% 45%-40%-1L% 3, 4%
Car productivity 209, 000 miles per year 2648, 000 miles p. a. 3. 0% 183,000 mil's p. 2, 3. 3%
Car meintenance 3. 40 per car-mile $. 30 per car-mile 3.1% $. 00 per cor ~mile 2. 9%
Car service life 14 yours 20 yosrs . 6% 10 years %1%
Salvage valee 10% of cost 1% of cost 3.5 no salver c value 4%
[ E. Opers.iag coste
Mation mester eupense | g4, 7 million p. a. $2. 5 million p. &, 3. % #7. 3 million p.a, 3, %
Energy 8. 138 per car-mile - $.207 per car-mile 3.2%
Diepatching and switchi 43 million p.a. - $3. 79 million p. a. L%
Crew 81, 85 por train-mile $1. 19 por train-mile 3. 0% $1. 62 per train mile . %
§. 90 per pussenger no reservations 41% $1. 80 per passenger 2.0%
Mt Was 942, 04 million p. 8. $37, 88 million p. &. .50 $52. %S millton p.a. .2%
Transp'n Dept. Lisbility | 10% of crew costs 9% of crew costs .4% 159 _of crew costs L5
Paseenger services Sin. persconnel - §. 39/ passenger
Atendants - §. 17/car-mile
S, cleening - $1.9 rillion p. &.
Baggage - §.02/paseenger 10% below baseline values 3.0% 20% ebove baseline values 3.1%
Promotion 8 % of revenue
Tichet ag'y comm. - 2% of rev.
Train supplies - §. 136/ car-mile
Overheod General overhead burden - 0.5% | 6. 3788 12%
M of WkS supervision -
63,3 million p. &, $2. 97 million p. a. 3. 0% 94, 13 million p. &, ’
M of equipment overhead - 10% | 0% . 12% -3%
Pusssnger Services Durden - 3% 3% . ”n .
Traneportation burden - 3% % “%
F. Miscellaneous
Current sssete mventcry/metstenance ratio-} ™ 1%
Cash/exrzuse retio - 3% % .8 4. % . M
Receivables/revenne ratio - 9% | 2% 4. %
Frequency of service* Half asurly departures e .- hourly departures 2. 8%
Traia miles 1982 - 13. 3 million 1983 - 12. 3 million
1990 ~ 13. 3 million 1000 - 13. 3 million 3.3%
2011 -15. 8 million 3011 - 19, 7 million
L Land fagter $.1% ki, ] N 3.0%
This Wivatretion tae boon e sl of tlormation wnd
s Demend change ealy. s me-.n -.-.u-:r
{pondost en the cocurrence of future ovents which cannst be wsoured. Thavelere, the
javtesl resnits mey very from e prejectisn. This filmstvation i sciely fer FRA
joneraal we. R = ant ntewied for we n suy prespuctus oF in any lher ManneT |
w any form of sutornal Finansing.
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progresses to the specific operating costs. Some of the variables would
present such trivial tests by themselvi.s that they are grouped together
(e.g., overheads). For most parameters, there is a favorable and an
unfavorable case. In each case, a reasonably expectable excursion
from the base value for the parameter ic listed. Next to the excursion
value, the ROI that the model projects when the excursion value is sub-
stituted for the baseline value is listei. For example, when the cost

of propulsion energy is raised from §.207 per car-mile to $. 38, and

all other inputs are unchanged, the ROI drops from 3. 4 percent to 3.2
percent.

Figures V.1 throagh V. 6 present in graphic form the same results
as Table V.1. FEach ¢f the lines represents one variable. The slope
of the line corresponds i the sensitivity of ROI to that variable. The
hcrizontal axis provides a scale for the value of a variable as a percent
of its baseline value; the vertical axis provides a szale for the ROI.
Because the ROI for the complete set of baseline assumptions is 3. 4
percent, and because only one variably is being changed at a tin.~. all
the lines pass through tl e point corresponding to 0-percent change in
the parameter (i. e., equal to the baseline value) on the horizontal axis
and 3. 4 percent ROI on the vertical axis. In Figure V.2 for example,
the ROI is about twice as sensitive to travel time overall as to travel
time north of New York.

Similar information in a still different form is presented irn Table
V.2. This table suggests the tolerance of the investment program to
changes in each of the input data. It shows how much of a change in a
given variable will cause the ROI to change by 0.1 percent or 0.5 per-
cent. For example, a decrease of 0.6 percent in the load factor will
reduce the ROI by 0.5 percent, whereas a decrease of 50 percent in
car-life is necessary to reduce the ROI by 0.5 percent. Where the in-
put parameter couis : ¢ be quantified by a single value (¢.g., changes
in patronage forecasts), or where an unreasonable excursion was re-
quired (e.g., the insurance burden to reduce ROI by . 5 percent), the
test was omitted from Table V. 2.

One further word of caution in interpreting the results of the analy-
ses is in order. When comparing the sensitivity of ROI to change in
variables, it may be necessary to compare the variables in terms of
percentages of their baseline values. One cannot otherwise compare
variables which are expressed in different units. However, a given
percentage change in a variable which determines one third of the an
nual operating expense will, a priori, have greater impact than the

V.3
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TABLE V.2

SIMPLE SENSITIVITY 1ESTS YIELDING ROls OF:

3.3% (0.1 BELOW BASELINE)
2.9 % (0.5 BELOW BASELINE!

i ROT = 3, 4% ROI IS 3.3 PERCENT ROI 1S 2.9 PERCENT
PARAMETER Variation Variation
Baseline Value Excursion value asa % of Excursion value asa %of
beaseline baseline
A. Macro-ecanomic factors
Feonomic growth rete Exponential growth
Combustible fuel price 150% of 1874 level
B. Travel time
(D.C. =N, Y./N.Y, -Boston)
North of New York only
North of New York only }| 3.5 hours / 3 hours
Entire route
C. Fixed and real ssvet
investment
ROW purchase price $500 million $600 million +20% $900 million +00%
Improvement $2081 million $2, 236 million +1% $3, 781 million +34%
Bridges & tunnels
in 1976 $53. 8 million $113. 0 million 4112% | $850 million +1100%
Bridges & wenele i
in 1901 $40.4 million $208. 4 million *331% | $008, 4 million +17178%
D. Rolling Stock
Charscteristics ,
Car price $800 thousand $870 thousand +0% $1, 400 thousand +75%
Prepayment schedule 30%-30%-20%
Car productivity 203, 000 miles per year 183, 000 miles per year| -10% 123, 000 miles per year| -30%
Car maintenance $. 40 per car-mile 90, 44 per car-mile +10% $0. 60 per car-mile ~50%
Car service life 14 years 11 years -21% 7 years -50%
Salvage value . of cost (0.1 decrease)
E. Operating costs
Station masters $4. 7 million p. 8. $7. 8 milllon .2, +80% $23. 8 million p.a. +443%
$. 138 per car-mile 90. 169 per car-mile +18% $0. 326 per car-mile +136%
Disp and h $% million p.a. $3, 78 million p.&. +2% $27. 78 million p. 8, +025%
Crew $1. 55 per train-mile $2, 00 per train-mile +29% $2. 83 per train-mile “ %
Reservations $. 50 per psssenger $1, 01 per passenger +12% | 81,45 per passenger +1%
M of Wa8 $42. 04 million p.a. $47. 83 million p.a. 1% $87. 55 million p. &, +41%
T ‘n Liabils 10% of crew ~osts 315 of crew costs +113%
Passenger services: Stn, personnel - §, 39/passenger |90. 41 per passenger 90, 81 per passenger
Attendants - $. 17/car-mile 90,18 ; car-mile 90,22 / car-mile
Stn, cleaning - $1.9 million p.a. |$3.0 million p. s, $2.5 million p. a.
- §.02/passenger $0, 03/ paseenger % $0. 03/ passenger +31%
Promoti m $ % of revenue % of revenue 7% of reverne
Ticket ag'y comm. = 2% of rav, |3% of revenue 1% of reverne
Train supplies - §.138/car-mile |$.148/car-mile $.178 per car-mile
Overhead Gemeral overhead burden - 8. 5% )
M of WaS supervision -
$3. 3 million p.s.
M of aquipment overhead - 10%
Passenger Services Burdea - 3%
‘Transportation burden - 3%
¥F. Miscellanecwe
Current assets Inventory/maintensn e rutio-10% | 30%
Cash/expense ratio - 3% 15% 400%
Receivables/revenue retio - 3% |15%
Frequency of service* Half hourly departures
Trein miles 1982 - 12. 3 million
1990 - 12. 3 million
2011 -15. 0 million
laonad facter 9, 1% $u% =3% 33% -18%
This tllustration hat boon the basts of and
*Oemand change ouly. n-'- men"m - ol
jpondont on the ecewrrence of future evemis which cannat be atoured. Therelors, the
actual results wey vary frem e prefection. This {Ilustration 18 colely for FRA
mternal whe. B 19 net (mtendnd for wbe In ang pruspestas or n any sther manmer|
(oo onesurage or induce any form of omternal finameing.
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same percentage change in a variable which determines one-tenth of
the annual operating expense, By arbitrarily combining or redefining
cost categories, the sensitivity of ROl may appear to change. It is
useful, therefore, to look at both the absolute change and the percent-
age change fromthe baseline value, A few of the individual tests which
deserve special attention are discussed below,

Travel Time

The travel times are expressed in the form "Washington-N. Y. /
N.Y.-Boston." In two of the simple analyses, only the New York-
Boston travet ‘ime was changed from the baseline; in a third simple
analysis, the travel time for the entire route was changed. In order
to compare the effect of spreading an additional half-hour over the en-
tire route to the effect of concentrating an adgitional half-hour in the
New York-Boston section, the changes are always expressed 18 a per-
cent of the total Washington to Boston travel time. In Figure V.2, for
example, an increase of 20 percent in the travel time spread over the
entire route reduces the ROI to 2,8 percent, whereas the same in-
crease in travel time concentrated north of New York reduces the ROI
only to 3.1 percent,

Overhead

The parameter "'overhead' is composed of several different over-
head purden rates. It was determined that reasonably expectable ex-
cursions for these burden rates would vary in different proportions to
the baseline vi:lues. For example, the maintenance of equipment bur-
den is increased by 20 percent in the unfavorable overhead case,
whereas transportation burden is increased by 50 percent in the same
case. In order to present this case in the form of a graph, and in or-
der to present the information in Table V.2 for this case, the excur-
sion was deacribed as a change in a single variable, viz., the combined
overhead costs in 1990,

Load Factor

The case that uses a conservative load lactor of 55 percent was of
particular interest to ONECD. Load factor is a critical parameter
which may be projected by simulating optimum equipment utilization
(Appendix C) or may be estimated on an empirical basis, The com-
plete set of projections using a load factor of 55 percent is reproduced
in Appendix H,
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ROLE OF TEE DEMAND MODEL

In order to nerform a series of sensitivity tests which involved
changes in the pa‘ronage inputs to the financial model, it was neces-
sary to develop a method for routinely projecting patronage data. The
patronage data requited were passenger trips, passenger-miles, ard
fare revenue for each of the 30 years in *he projection period. Each
set of patronage figures not only needed to be internally consistent, but
also needed to represent a logical excursion from the baseline set of
figures. The steps in developing the projections for sensitivity tests
were to:

. forecest pasaenger trips for each case;

. recalibrate these projections for pivotal years in accord-
ance with the baseline assumptions on market penetration;

. interpolate between and extrapolate beyond the pivotal
years; and

. project passenger-miles and fare revenue from passeunger
trips in accordance with the baseline assumptions.

These steps are discussed below. A discussion of the passenger trip
projection characteristics and assumptions is contained in the Demand

Rseg L
Projected Passenger Trips

Each of the simple sensitivity cases involving patronage was formu-
lated in terms of the inputs to the patronage projectiou. For example, in
the case that tests the effects of a return to 1974 fuel prices, the rela-
tive cost advantage of CorridorRail was less than in the baseline. Us-
ing 1974 fuel prices with all other inputs at their baseline values, a
patronage projection was made.

The baseline patronage estimate provides a projcction of 22, 704, 000
CorridorRail passengers in 1982 and 30, 087, 000 CorridorRail passen-
gers in 1990} By setting the fuel prices back to 1974 levels, the demand

"The baseline patronage forecasts were made assuming cost attributes of

a relative 38-percent increase for automobile travel and an 8-percent in-
crease for air travel. The time attributes were a 10-percent increase

in both automobile and bus travel time, Pages III.7 and III. 8 of the Demand
Report contain a discussion of these parameters,
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model projects passenger volumes of 1Y, i65, 000 in 1982 and 25, 373, 000
in 1990. A Patronage estimats: was made for each of the simple sensi-
tivity analyses involving changes in demand,

Recalibrate

The passenger trip projections made during the course of the analy-
ses are, however, for fully developed demand under st*atic conditions,
They do not reflect the rate at which a shift from one mode of trans-
portation to another will occur, Therefore, whereas the demand mod-
el projects 1982 passenger volume of 22,704, 000 trips, ONECD's eval-
uatioa of the several patronage forecasts made for them resulted in a
1982 estimate of 17, 000, 000 trips. ONECD then projected a gradual
increase to the projected figure of 30,000,000 in 1990 reflecting a grad-
ual rezfization of the benefits of CorridorRail.

As the first step in simulating this process of market development,
the proportion of the fully developed patronage increase® which had been
achieved in 1982 in the baseline case was assumed to apply to the sen-
sitivity cases. For example, the proportion of the fully developed pa-
tronage increase which had been achieved in 1982 in the baseline case
was estimated using the following equation:

ONECD estimate 1982 volume

of 1982 volume - without CorridorRail = 1982 i
model estimate - 1982 volume proportion
of 1982 volume without CorridorRail

Sulistting the numbers described above:

17, 000, 000 - 12, 426,000 _ _4,754,000
22,704, 000 = 12,426, 000 ® 10,278,000 =~ 0.445

'The increase referred to here is the increase caused by the Corridor-
Rail project; i. e., the increase over an unimproved Northeast Corri-
dor service projection of 12, 426, 000 passcngers in 1982, See page IV.8
in the Demand Report.
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The next step is to estimate the 1982 volume for the simple sensi-
tivity analysis case using the equation:

1982 = 1982 X model - 1982 + 1982
estimate prorortion estimate of volume without volume without
1982 volume CorridorRail CorridorRail

Substituting, for example, the 1982 demand estimate based on the case
in whirch fuel prices return to 1874 levels:

0.445 x (19,165,000 - 12,426,000) + 12, 426,000 = 15, 425,000

Then 15, 425, 000 trips was used as an estimate of the 1982 volume in
the sensitivity test.

Tue figure 25, 373, 000 trips was the 1990 volume in the patronage
forecast for the case nvolving 1974 fuel price levels. Because 1990
was selected as a year by which the shift from non-rail mo.ies to Cor-
ridorRail would be fully developed, the 1990 estimate was used without
recalibration.

Interpolate and Fxtrapolate

For the years between 1982 and 1990, it was assumed that the same
proportion of the difference between the 1982 and 1990 volumes would
be realized in each year as in the corresponding year of the baseline
case. Thus, if the curves representing the level of demand for the
baseline case and for the sensitivity cases were plotted on a time-vol-
ume graph, they would all have the same shape.

For the period beyond 1990, the rimilarity of shape was achieved
by applying a 3 percent annual growth rate in the same manner as in
the baseline case.

Project Passenger-Miles and Fare Revenue

To each of the sets of passenger trip figures thus calculated, the
baseline assumptions for trip length and fare wcre applied. The aver-
age trip length of 133 miles was multiplied by each passenger trip fig-
ure to calculate passenger-miles. The fare formula of $1.50 per trip
plus 7.5 cents per mile was applied to the passenger trip and passen-
ger-mile figures to calculate fare revenue.

V.14
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It should be noted that the sensitivity tests involving changes in pa-
tronage figures are ''simple sensitivity tesis" only if one considers the
demand model and the financial model to be end-linked. That is, al-
though only one input to the demand model was changed, many inputs to
the financial model were changed for each of these tests.

MULTIPLE ANALYSES

Table V. 3 summarizes the results obtained from the multiple sen-
sitivity tests. A case-by-case discussion of these tests follows. For
each case, the actual values used for all inputs which were changed
from the baseline case are listed in an accompanying table.

Unexpected Track Problems

This case combines the effects that might be felt if the track im-
provement program for high- speed service were to encounter difficul-
ty. The cost of maintaining the track is increased by 25 percent, as
is the cost of M of W&S supervision. To simulate the effect of delayed
improvements, the New York-Boston travel time was held to 6 hours
and 20 1n:nutes for five years (through 1986), and the appropriate ad-
justment in patronag: figures was made. These changes reduced the
ROI to 3.2 percent, a drop of 0.2 percent from the baseline. This
case is illustrated in Table V. 4.

Unexpected Probler-s with Rolling Stock

This case simulates the problems that might arise with the ad-
vasced rolling stock. Car maintenance was increased from 40 cents
to 60 cents per car-mi'e. Car price was raised from $0.8 million to
$1 million, and cars were sold for salvagc after 10 rather than 14
years of service. Annual car mileage was reduced from 203, 000 to
184, 000 miles. Increased maintenance time would lower the utiliza-
tion of the cars. These changes resulted in a ROI of 2. 6 percent, a
decrease of 0.8 percent from the baseline. This cage is illustrated
in Table V.5.

Decreased Frequency of Service

This case (Table V. 6) considered changing the basic schedule from
half-hourly to hourly departures. An appronriate patronage forecast
was incorporated, and train-miles and crew cost were recalculated ac-
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TABLE V.3

SUMMARY OF MULTIPLE
SENSITIVITY ANALYSES

Multiple Sensitivity Case ROl

1. Unexpected track problems 3.2 %
2. Unexpected probiems with rolling stock 2.6%
3. Decreased frequency of service 3.0%
4, Three-pbased program 3.3%
5. Reduced investment program 3.5%
6. Upper limit (best case) 7.1 %
1. Lower limit (worst case) -0.8 %

Baseline case 3.4%

This illue

tretion has been prepared on the basis of information and assumptions set
Appendix A. The achievement of any financial projection, however, is de-

on the occurrence of future events which cannot be assured. Therefore, the
nctnllnnlh may vary from the projection. This illustration is solely for FRA
internal use. It is not intended for use in any prospectus or in any other manner
Lto_encourage or induce any form of external financing.

i
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MU LEIPLE

TABLE V.4

SENSUFIVETY ANALA SIS -

UNENPECTED TRACK PROBTEALS

INPUTS CHANGE S
FROM BASELINE CASE

T R
Vear Patyronage Passcengoer= Irare
Traps Miles Revenuce
tnrillions o
Patronauge (nllinns) {millions) 1974 dollars)
—— . [ (S —

1082 16, ' 2133.3 184,06
1uad 148, 4 2486, 4 211,56
1981 20, 40 2726, 4 235,22
198 22,214 2054, 4 254,00

19086 23,843 3171,1 27,6

1967 27,404 3651, 3 315,014
1988 28,439 3785,V 326. 56
1089 29,263 3892, 0 335,79
1990 30,967 3008, 345,02
1991 30.969 4118. ¢ 335,37
1042 ‘1.898 12142, 4 366.03
193 37 835 4369, 7 377.01
19494 33,641 4500, 8 384,132
1045 341.856 4635. 8 399,97
1196 35,002 1774.9 411,97
1007 16,079 1918.2 424,33
1008 38.088 5063.7 137.06
1uay 39,2131 3217.7 450.17
2000 40, 408 3374, 2 163,68
2001 41.62 53453, 4 477.59
2002 12,468 3701, 5 191, 91
20074 44,154 HE: ] 506, 67
2004 13,474 6U18. 7 1.87
2000 16,843 6230,2 537,33
2006 48,249 6417.1 333, 65
2007 14,606 6609, 6 570.26
2008 51.18% 6807. 9 387. 37
2004 52,723 7012.1 64, ¢

2010 54,304 222,95 723,14
2011 55.934 7439.2 611,84

\alue

(millions o! 1974 dollars)

Morwas 27,04
M ot communications signals 6.8
M of catenary 0.15
M of stations, shops, and yards 3.25
M of W&S department supervision 4.13
RESULTS

Resulting ROI 3.2
Bascline ROI! K
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TABLE V.5

MULTIPLE SENSITIVITY ANALYSIS -
UNEXPECTED PROBLEMS WITH ROLLING STOCK

INPUTS CHANGED FROM
BASELINE CASE VALUE
Car maintenance $.60/car-mile
Car service life 10 years
Car utilization 184,000 miles/year
RESULTS
Resulting RCI 2.6%
Baseline ROI 3.4%

This illustration has been prepared on the basis of information und assumptions set
forth in Appendix A. The achievement of any financial projection, however, is de-
pendent on the occurrence of future events which cannot be assured. Therefore, the
actual results may vary from the projection. This illustration is solely for FRA
internal use. It is not intended for use in any prospectus or in any other manner
to encourage or induce any form of external financing.
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fABILE V.6

MU TIPLE SENSITIVELY ANALASIS -

DEC REASED FREQUENCY G SERVICE
[ INPUTS CHANGED
FROM BASELINE CASE
Year Pateonage Passenger- lare _1
Trips Miles Revenve
(tnillinns ol
Patronaye tmllions) (illions) 1974 dollars)
1982 15,68 2085.5 179.93
1983 18.166 2416.0 208. 15
1984 19. 849 2640.0 227.177
1885 21.453 2853.2 246.17
1986 22,976 3055.8 263,65
1987 24.0,8 3194. 4 275,61
1988 24.82 3301.1 284. 81
1989 25. 462 3386. 4 292,17
1980 26.103 34717 299.53
1991 26,886 3575.9 308. 32
1802 27.693 3683. 1 317.77
1993 28,323 3793.6 327.131
1894 29,370 3907.4 337.13
199% 10. 261 4024.7 347.24
1996 31.168 4145.4 457.66
1997 32.103 4269. 8 368. 39
1998 33.067 4397. 9 370,44
1999 34.059 4529.8 390,82
2000 35.08 4865. 7 402,55
2001 36.133 4805. 7 414.62
20v2 37.217 4949. 8 427.06
2003 38.333 5088. 3 439,87
2004 39.483 5251.3 453,07
2005 40. 668 5408. 8 466,68
2006 41.888 5571.1 480,66
2007 431,144 $738.2 495,08
2008 44.439 5910.3 509,93
2009 45.772 6087. 7 525,23
2010 47,145 6270.3 540.99
2011 48.559 6458. 4 557.22
Value
Station personnel §. 43/passenger

Train-miles (1982)
Train-miles (1990)
Train-miles (2011)

6.1, millions

7.02 .

illions

10.87 millions

Crew cost $1, 565 /train-mile
RESULTS

Resulting ROI 3,0%

Baseline ROI 3.4%

of
ovenls
projection. This tilustretion 18 solely ‘=r F
tn sy prospecius 7¢ IR any ciher menner

propared on e Beeis of Information snd seswmplions set

any fmencial projection, however, 10 de-
which cannot be aseured. Therefore, the

.
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cordingly. The decreased train frequency would create a more marked
peaking pattern in the flow of passengers through stations, Station per-
sonnel costs were raised from $. 396 to $. 43 per passenger, reflecting
about a 10-percent increase in station manning to accommodate the peak
volume of passengers. These changes reduced the ROI to 3.0 percent,
a drop of 0. 4 percent,

Three-Phasead Program

A three-phased investment program, suggested by ONECD, was
used for the capital investment. As shown in Table V, 7, the first rev-
enues and operating costs were recognized in 1984, The baseline de-
mand input figures for the years 1984 through 2011 were used. These
changes produced an ROI of 3. 3 percent, an increase of 0. 3 percent.

Reduced Investment Program

A reduced investment program, Metroliner II, was also considered
during the analysis, Metroliner II would have a Boston-Washington tra-
vel time of 6 hours and 20 minutes. In order to properly evaluate this
case, the analysis used a separate investment schedule. As shown in
Table V. 8, the electric power cost was reduced (in proportion to the
square of the maximum speed) from 13.8 cents to 10, 0 cents per car-
mile. As a result of thece changes, the ROI was increased from 3. 4
percent to 3. 5 percent.

UEEA‘ Limit

This case used all the favorable excursions listed as simple sen-
3itivity analyses in Table V,1. Where there were two favorable ex-
cursion values for the 7 ame variable, the more favorable was used.
This combination raised the ROI to 7. 1 percent, an increase of 3, 7
percent,

Lower Limit

This case used the unfavorable excursions listed as simple sensi-
tivity analysis in Tablc V.1, Where one variable had been changed
more than onc: in an unfavorable direction, the least favorable of the
changes was used. For example, the patronage figures for the linear
economic growth case were used, rather than the patronage figures
for higher travel times or for lower fuel prices. This combination
depressed the ROI to negative 0.8 percent, a drop of 4.2 percent.
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TABLE V.7

MULTIPLE SENSITIVITY ANALYSIS -
THREE-PHASED PROGRAM
(millions of 1974 dollars)

INPUTS CHANGED FROM BASELINE

Facilities [nvestment 1976 1977 1978 1979 1980 1981 | 1982 19883 1984
Se 1ce facilities 10.0 20.0 40.0 33.0 40.0 20.0
Track upgrading and \
structural Jdevelopment 5.0 2.0 20.0 105.0 167.0 ; 123.0 25.0
Long lead materials 50.0 50.0 74.0
Fencing 10.0 10.0 10.0 10.90 10.0 4.0 8.0
Land acquisition lor
track reslignment 9.0 10.0 15.0 15.0
Svstemn test 6.0
Bridge and tunnel upg rading 5.0 20.0 30.0 0.0 77.0 70.0 70.0 29.0
Electrification 8.0 9.0 3.0 6.0 31.0 48.0 60.0 10.0
Signalling control 5.0 10.0 10.0 5.0 25,0 |110.0 90.0 35.0 10.0
Stations 12,0 57.0 | 105.0 57.0
Freight facilities 30.0 50.0 30.0

Total facilities investment (2,081 M) 80.0 | 143.0 | 245.0 | 310.0 | 419.0 424.0( 351.0 99,0 10.0

Project Mansger
.Expenditures

Program and construction
management 7.0 10.7 12.0 12.0 11.0 11.0 1.0 5.0 5.0
\nterim maintenance and railroad
suppe-rt 52.0 33.0 34.0 4.0 4.0 4.0 2.0 1.0 1.0
Rolling stock development
and retrofit 10.9 10.0

©
o

10.0 20.0 10.0

Total Manager Expenditures (280M) | 59.0 53.0 56.0 21.0 25.0 35.0 19.0 8.0 6.0

First year of high-speed operations: 1984

RESULTS
Resulting ROU 3.9%
Baseline ROI 3.4%

This illustration has been prepared on the basis of infermation und assumptions set
forth in Apperdix A. The schievement of any financial projection, however, is de-
pondent on the occurrence of future sventn which cannot be aseured. Therefore, the
sctusl results may vary from the projection. Thie illwetretion is solely for FRA]
internal wse. It i0 wol imtonded for wse in any oraspectus of in any other manner
0 encourage or incice any form of external financing.
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TABLE V

MULTIPLE SENSITIVITY ANALYSIS-
REDUCED INVFSTMENT PROGRAM

INPUTS CHANGED
FROM BASELINE CASE
Patronage Year Passenger | Passenger Fare
Trips AMiles Revenue
{millions of
{millions) (millions) | 1974 dollars)

1082 16.04 2133.3 184.06
1983 18,698 2486.9 214,58
1984 20. 499 2726, 4 235,22

1988 23,214 2054.4 254.9

1086 23.843 371.1 273.8
1987 24.088 3319.4 286. 39
1908 25,0818 3433. 4 206,23

1989 26,501 3524.6 304.1
1900 27.107 3615.9 311,97
1991 28,003 3724.3 321.33
1942 28.843 3836, 1 330.987

1993 29,708 39%1.° 340, 9
1904 30, 599 406y T 351,13
1995 31.517 4191.% 361,66
1998 32,463 4317.5 372,51
1997 33,437 4447.1 383.68

1988 34.44 4580, 3 305.2
1999 35,473 4717.9 401.05
2000 36,537 4859, 4 419,26
2001 37.833 5005, 2 431,084

2002 38,762 5155, 4 444.8
2003 39,925 5310.0 458,14
2004 41.123 5469.3 471.89
2005 42,357 5633, 4 486,04
2008 43,627 5802, 4 800,62
2007 44,938 $976. 5 315,684
2008 46. 204 6155.8 531,11
2009 47.673 6340.5 547,04
2010 49.103 6530. 7 583. 46
2011 50,576 8726, 6 580. 36

Value
(millions of 1974 dollars)
1976 1977 1978 1979 1980 1981 1903
Annusl Facilities
investment 140. 24 | 225, 48 | 238,53 381. 54 316.806 235.85 | 55.08

Total Investment
in Facilities

$..615 milbwn

$ .10/car-mile
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VI. SUPPLEMENTARY ANALYSES

In addition to the development of the baseline financial projections and
sensitivity analyses, this project included continuing support to ONECD
for supplementary analyses of various organization and financing alterna-
tives. Alternatives which were analyzed included:

. purchase and improvement of the ROW with interest-free
debt;

. purchase and improvement of the ROW with interest-
bearing debt;

removal of ownership of the rolling stocl from the
operator, thereby removing depreciation from his
income account;

. purchase of the rolling stock with interest-bearing debt;
. lease rather than purchase of the ROW; and

- separate entities to own the ROW and to operate the
service.

An alterrative which w. i of particular interest was that of separate
entities to own the ROW and to operate the service. By using the Corri-
dorRail Financial Model to simulate the owner/operator case, the fiscal
effects of a purely organizational change are illusirated. The owner/ -
operator projections also reveal some of the unde:'lying forces that con-
trol the financial performance of NECDP. The separate entitv alterna-
tive will be referred to here as the owner/operator case. Tae method of
analysis of the owner/operator case is described below. TlLat is followed
by a discuasion of the results.

OWNER/OPERATOR CASE - METHOD OF ANALYSIS

The financial structure of the owner/operator case is illustrated in
Figure VI.1. The resultant financial projections are shown in Appendix G.
The following paragraphs describe the organ: z.tional arrangement and the
manner in which the model accounts for variaticns from the baseline case.
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Description of the Organizativnal Arrangement

The owner would perform the following funct- as:
. purchase of the ROW,
improvement of the ROW,
. maintenance of the ROW, and
. dispatching trains for the several users.

The operator would perform all of the other functions associated with
CorridorRail including marketing, train and station operation, purchase
and maintenance of rolling stock, and switching. Among the advantages
of this arrangement are ii. » impartial allocation of the ROW resources
among the users, the opportunity for the various states and localities

to participate in making decisions on the ROW characteristics without
becoming involved in the railroad business, 2nd the complementary
opportunity of the railroad operator to avoid becoming entangled with the
responsibilities of owning a ROW which affects the interests of seven
states and hundreds of municipalit.es.

The owner would receive complete reimbursement for his operating
expenses. The maintenance and dispatching costs would be allocated to
the non-CorridorRail users in the same manner as in the baseline case.
The commuter, local freight, and inter-corridor users would pay their
contributions to the operator. By reimbursing all of the owner's expen-
ses the operator would implicitly allocate a share of the maintenance of
way and dispatching costs to itself. The operator would make two other
payments to the owner:

. it would cover the owner's sinking fund payment; and
. it would pay the owner 75 percent of its net income.

Al operating costs would be the same as for the baseline case, and the
same funding would be available.

Accounting for the Separate Entities

Th ' computer model produces two complete sets of pro forma
financial statements for this case. The sequence of the line-items
is the same as for the bascline case, but certain items have been
omitted from each of the pro forma project'ne. The owner has no
rolling stock accounts, the operator no ROv¢ accounts.
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The owter/operator case also requires that the transfer payments
be accounted for. These are included in the complete listing of model
accounts in Appendix D. The ofer:ting expense reimbursement appears
in the pro forma financial statements as an operating expense for the
operator and as the primary revenue for the owner. Because the reim-
burserrent is based or: its expense the owner has zero operating income
in every year. The sinking fund payment transfer appears as a debt
service requirement (debt service transfer) for the operator and as a
debt receipt (debt service transferred) for the owner. The income ghar-
ing payment appears as return on equity, (income transfer) for the oper-
ator and as an equity receipt, (new grants) for the owner. In this way,
there is no double counting for any item, and each transfer payment is
confined to the cash flow subtotal which it properly affects (e. g.. the
debt service transfer is reflected in the net cash after debt transactions
for both entities, but is not reflected in the net cash flow for either en-
tity). A summary of the transfer payments is located below the opera-
tor's balance sheet in Appendix G.

OWNER/OPERATOR CASE - RESULTS

Using the assumptions listed abuve, the total project ROI was 3. 3
percent or about 0.1 percent lower than the baseline cagse. Because the
operator would have relatively ¢ mall investment expenditures to account
for, and because its income would be chronologically matched with its
investments in rolling stock, it shows the relatively high ROI of 30. 3
percent. Because the owner would have zero operating income in every
year and because it would invest only in nondepreciable assets (ROW and
working capital), the terminal net cash flow in 2011 is equal to the sum
of all its investments when using the book value of assets as a terminal
value. The computer calculates an ROI of zero for the owner. If the
2011 cash flow is extrsnolated rather thun the book value of assets added
there is no ROI for the owner since it has only negative and zero cash
flows. The operator's RO], extrapolating the 2011 cash flow, is 30. 3
percent but in this case the total project ROI is 4. 3 percent. Repayment
of the improvement loan is not accomplished until (2006) in the owner/
operator case.

There are two causes for the decreased ROI and delayed repayment
of the loan when compsared with the baseline case. They are the higher
combined operating costs of two separate entities and the use of oper-
ator income as the basis for transfer payments.
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Th: combined operating costs of the separate entities are slightly
greater than those of the single entity. The difference is reflected in
the general overhead item. Whereas the owner and the operator have
a combined general overhead in 1990 of $3. 7 million plus $17. 4 mil-
lion or $21.1 million, the 1990 peneral overhead for the single entity
is only $17. 1 million. The arithmetic source of this difference is the
n:ultiplication of the general overhead burden by the cperating expense
-ransfer for the operator's general overhead. This accounts for the
difference between total project ROI figures for the two cases.

v ~

Al*nough the increased administrative cost contributes to the delay
in the repayment of the improvement loan, the primary cause of the de-
lay i the use of the operator's income as a basis for a transfer pay-
meni. PRccause the non-cash expense of rolling stock depreciation has
been charged to the net income account, the operator builds up the cash
for this expense rather than passing it on with the rest of its income to
the owner. In addition to the operator's share of its income, this is a
second stream of ¢ash building up in the operator's investments account.
These investments are not available to repay the improvement loan, and
its complete retirement is thereby delayed. It is also true, however,
that repayment of the loan under the owner/operator assumptions be-
gins earlier. The operator is forced to incur short-term debt to meet
the debt service transter requirements in the first years of operation.
Its income-sharing payment is more than enough to cover the remainder
of ‘he owner's financial nceds, and the owner begins repaying the im-
provement loan in the first year of high-speed operation. This may be
desirable if gradual, steady repayment of the 1oan is worth the cost of
the short-term debt.

The respective ROIs of the owner, operator, and total projr~t for
the owner/operator case suggest some of the controlling financial forces
in the project. In the combined as well as the separated structure, the
magnitude of the investment program in the early years is the overrid-
ing factor in determining ROI. The railroad operation, as distinct from
the capital investment pr-grara, and although quite profitable by itsclf,
can do little to substantially increase the ROL. This also accounis for
the relative insensitivity of ROI to differing operating assumptions.
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APPENDIX A

SUMMARY OF PRINCIPAL ASSUMPTIONS
AND SOURCES OF SIGNIFICANT DATA

This appendix brings together all of the principal assemptions and
sources of data which were used for the financial projections made for
this report, It is divided into two sections. The first relates to the
inputs to the financial analysis program. The second relates to the
processing of that data to prepare financial statements.

Numerous sensitivity tests were performed. The reasonably ex-
pected ranges of variation used in these sensitivity tests are often not
amenable to precise calculation. They represent the professional judg-
ment of PMM&Co., except as otherwise noted.

Many of the items of cost data used in this report are the result of
the cost analysis reported on in Appendix B. The technical discussion
of these items is not repeated in this exhibit but is referenced where it
is important to a full understanding of the meaning of the financial pro-
jections.

INPUTS TO THE FINANCIAL ANALYSIS

The following description of inputs corresponds to the list of input
variables shown in the last pages of Appendices F, G, and H. For a
more detailed explanation of the application of the inputs see Section
III of this report.

. Right-of-way purchase price
$500 million - ONECD estimate for planning purpuses. This
amount is subject to increase to an unpredictable extent due to
future court rulings on the reasonableness of compensation to
the estates of bankrupt railroads.

. Load factor
63. 1 percent - fleet-sizing exercise (Appendix C)
55 percent - financial projections (Appendix H), ONECD esti-
mate

. Car utilization
203, 000 miles per car per year - ONECD Task 7B report
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Seats per car
75 seats - weighted average of coach, snack-bar-car, and first
class cars as described in ONECD Task 9 report

Cars per snack bar
3 cars - PMM&Co. estimate

Car service life
14 years - ONECD estimate

Car price
$800, 000 - ONECD estimate; ONECD report on Task 9

Car prepayment schedule
30 percent two years before delivery
50 percent one year before delivery
- PMM&Co. estimate

Non-CorridorRail share of maintenance of way and dispatching costs

M of W - commuter and freight 19 percent
- other 3.7 percent
Dispatching - commuter and freight 29 percent
- other 8.5 percent

- PMM&Co. estimate (Appendix B)

Short-term debt interest rate
7 percent - ONECD estimate

Interest rate on ROW purchase bond
7 percent - ONECD estimate

Term of ROW purchase bond
20 years - ONECD estimate

Interest rate carnable
Tpercent - ONECD estimate

Cash/expense ratio

3 percent - PMM&Co. estimate based on passenger railroad
statistics
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. Receivables/revenue ratio

3 percent - PMM&Co. estimate based on analysis of Amtrak
data

. Inventory/maintenance expense ratio

10 percent - PMM&Co. estimate based on passenger railroad
statistics

. Discount rates

10 percent - ONECD, based on Office of Management and Bud-
get circular on discount rates

. Station personnel

$0, 3968 per passenger - PMM&Co. analysis of Amtrak experi-
ence

. Station cleaning and utilities

$1,914, 000 per year - PMM&Co. estimate

. Baggage carts

$0. 02 per passenger - PMM&Co. estimate

. Train supplies and expenses

$0. 136 per car-mile - Penn Central 1974 billings to Amtrak for
Metroliners

Snack bar attendants
$0. 173 per snack-car-mile - PMM&Co. estimate based on Am-~
trak wage schedules

Ticket agency commissions
2 percent of revenue - PMM&Co. estimate

Reservations
$0. 90 per passenger - PMM&Co. estimate based on Amtrak ex-
perience

Promotion expense
5 percent of revenue - PMM&Co. estimate based on budgeted
Amtrak expense



Car maintenance
$0. 40 per car-mi'‘e -~ ONECD report on Task 9

Energy
$0. 138 per car-mile - ONECD Tasks 4, 5, 9 report

Crew expense
4-man crew @ $1. 54 per train-mile 97.68% of train-miles
S-man crew @ $1. 91 per train-mile 2. 4% of train-miles
- PMM&Co. estimate based on actual Metroliner expense
and fleet-sizing exercise described in Appendix C.

Train-miles
1982 12,260, 000
1990 12, 260, 000
2011 15,770,000

- PMM&Co. estimates based on fleet-sizing exercise de-
scribed in Appendix C.

Switching
$1 million per year - PMM&Co. estimate

Dispatching
$2 million per year - PMM&Co. estimate based on 1974 Penn
Central experience

Station masters

$4.7 million per year - PMM&Co. estimate based on 1974 Penn
Central experience .

Maintenance of facilities
- Maintenance of way and structures $21, 630, 000 per year
" " catenary 7,320, 000 per year
" control and signal systems 5, 590, 000 per year
" stations, shops, and yards 4,200, 000 per year
- engineering estimates by Thomas K. Dyer, Inc.

Passenger services burden
3 percent - PMM&Co. estimate



. Transportation burden
3 percent - PMM&Co. estimate

. Transportation Department Insurance and Liability
10% of crew expense - PMM&Co. estimate based on 1974 Penn
Central experience

. General Overhead
8.5 percent - PMM&Co. estimate (in Appendix G applied twice,
once for owner, once for operator)

. Passenger trips
Passenger-miles
Fare revenue
-~ ONECD estimates hagsed on demand analyses

. Investment, by year
- ONECD estimates bagsed on engineering reports

FINANCIAL STATMENT ITES

The following list of financial statement items indicates where in
the report a description of the calculation of each item which is not
self-explanatory can be found, The order of presentation corresponds
to pages one through four of the pro forma financial statements.

. Passenger trip
Passenger-niile
see inputs

. Car-miles
Passenger-miles / seats per car / load factor

. Train-miles
see inputs

. Number of cars in fleet
car-miles / miles per car per year (car utilization)



Facilities investments
Commuter and freight contribution
Inter-corridor Amtrak coatribution
Primary revenue (passenger)
Expenses

see inputs

Payments on rolling stock
see Section III, the heading ""Rolling Stock Accounts"

Real asset acaisition
purchase of ROW and interest prior to beginning of operation
see Section II, the heading "Interest Bearing Debt"

Cash need increase
Receivables increase
Inventory increase
increase in corresponding balance sheet items

New ghort-term debt
see Section ITI, the heading ""Cash Management Routine"

New long-term debt (ROW improvement)

New long-term debt with ginking fund (ROW purchase)

ROW purchase bond retirement

Long-term debt retirement

Liquidation of sinking fund reserve

ROW purchase vond interest

Sinking fund payment .
see Section IV, the heading ‘‘Financial Arrangements"

Income from sinking fund
New grants
see Section IV, the heading "Financial Arrangements'

Liquidation of investments

Income from investments

Investment of surplus
transactions related to investment of surplus cash - see Sec-
tion IlI, the heading "Cash Management Routine”
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Sale of rolling stock
recovery of salvage value of rolling stock which is retired

Rolling stock depreciation
see Section III, the heading ''Rolling Stock Accounts"

General Balance Sheets

see Section III, the heading ''Income Account and Balance Sheet
Projection"

Owner/operator case (Appendix G)

see Section VI, the heading ""Accounting for the Separate Enti-
ties' for discussion of transfer payments
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APPENDIX B

DERIVATION OF OPERATING CCSTS AND WORKING
CAPITAL REQUIRFMENTS

This appendix describes the development of estimates of op-
erating costs and working capital requirements, It includes esti-
mation of reasonably expectable ranges of variation where appli-
cable. It also describes the methods for allocation of certain
expenses to users other than CorridorRail.

DERIVATION OF OPERATING COSTS

The estimation of the annual cost of operating the CorridorRail
service involved:

. identifying the sources of information available fo: esti-
mating operating cost;

. designing the framework which would accurately reflect
the total operating expense; and

. estimating each cost and its reasonable range of expect-
able variation.

The scope of this study did not include new research into cost
elements for which detailed data were not available, Judgi.ental

estimates were used for such cost elements.

Sources of Information

The following sources of cost informati~n were used in this project.
. Previous railroad cost studies, including:

. Peat, Marwick, Mitchell & Co. Survey to Determine
the Potential for Improved Rail Advanced Vehicle Ser-
vice, Wo-k Unit II. U.S. Department of Transporta-
tion, Fvderal Railroad Administration, December 1972,
In this report, the 1972 study is referred to as the
High-Spe«d Passenger Study.




. Peat, Marwick, Mitchell & Co. Fully Allocated Cost
of Rail Passenger Service Between New York and Wash-
ton, U.S. Department of Transportation, Federal
Railroad Administration, July 1971, In this report, the
1971 report is referred tc as the 'New York-Washington
Study''.

. Engineering studies prepared for the Office of North-
east Corridor Development and listed in Exhibit 1. 1,

. A detailed itudy of the 1974 cost of Northeast Corridor
passenger service performed by Peat, Marwick, Mitchell
& Co, for ONECD in May 1975, using Penn Central ex-
pense records,

. Special studies of National Railroad Passenger Corporation
and Penn Central Transportation Company costs,

. Statistics and expenses from annual reports of railroads
to the Interstate Commerce Commission,

The Cost Framework

In order to present projections for operating costs, costs were
classified by organization level and variability, as well as by operating
function. The classification is illustrated in Figure B.1.

Or‘unizatioml Levels

Three organizational levels were considered in the analysis:

. direct costs, including labor and materials costs, incurred
in the process of providing service to passengers, operat-
ing and maintaining the trains and maintaining the track
and facilities;

. departmental costs, including principally supervision of
labor, administrative support, and supplies not included
in direct costs; and

. central costs, including general overhead expenses, such
as accounting, planning, and higher level administrative
support.
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Variabilitx

The costs were divided into three degrees of variability for com-
putational purposes:

. costs which vary directly with the amount of service pro~
vided (primarily the direct costs discussed above);

. costs which vary in the long run with the amount of service
provided, but which do not reflect short-term fluctuations
(includes departmental costs discussed above); and

. costs which may be considered to remain constant for the
scope and precision of the financial projections. (Some costs
which might be variable in the long run are included in this
category, but such variations are not material to this analysis, )

For the purpose of estimating variable costs for uny particular year,
the amount of service was expressed in one of the five operating statistics:

. number of passenger trips;

. number of passenger-miles;

. amount of passenger fare revenue;
. number of car-miles; and

. number ol train-miles.

For each variable cost item, either a "unit cost” (i.e., dollars per
unit of an operating statistic) or a burden rate (i. e., percentage applied
to previously calculated costs) was estimated. For each year, the ap-
propriate projected operating statistics were multiplied by each of the
unit costs for directly varying cost items. The burden rates were ap-
plied to appropriate, previously calculated costs. The five-vear running
averages of the appropriate operating statistics were multiplied by the
unit costs for long-run varying cost items.

' The first three of these statistics were included in the patronage fore-
casts for each year. The calculation of the latter two, car-miles and
train-miles, is explained in Appendix C, ""Fleet-Sizing Exercise. "
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Functions

Of the many ways of grouping operating expenses for a railroad
passenger service, the following hierarchy was used for this study:

Passenger Services

. On board
. Train supplies and expenses
. Food and bar supplies
. Snack bar attendants

. Statlions
. Station masters
. Ticket sales
. Cleaning and utilities
. Baggage service

. Cost of sales
. Agency commissions
. Promotion
. Reservations

Passenger service overhead

. Maintenance of equipment
. Car Maintenance
. Overhead

. Train movement
. Energy
. Crew
» Switching
. Dispatching
. Overhead
. Insurance and liability

. Maintenance of way and structures
. Track and roadwa
. Electric power tran_mission system
. Communications and gignals
. Stations, shops, and yards
. Supervision

. General Overhead



All of the costs of operating a passenger railroad are found within
one or more of these categories. Although they are arranged somewhat
differently from the ICC-prescribed Uniform System of Accounts, all
expense accounts specified in that system are included within an expense
category used in this study. The projections made in this study, there-
fore, do result in an estimate o: total expenses which would be recon-
cilable with those expenses which would be recorded in a financial
accounting system. Similarly, they could be reconciled with Amtrak'z
expense accounts. Three items--depreciation of fixed facilities, inflation,
and taxes--were eliminated from the PMM&Co. cost framework and
deserve some attention. A correlation of the ICC accounts with cost
categories used in this report is shown in Figure B, 2.

Depreciation of fixed facilities and rolling stock, which is treated
like an expense in conventional railroad accounting, is not an operating
cost in the context of this study. The ownership cost is dealt with as
cash outflow at the appropriate times. Although not considered in the
operating income account, which represents strictly cash flows, de-
preciation of rolling stock is included in the general income statement.
Minor depreciation items, such as shop machinery and maintenance-of-
way equipment are, however, included in the appropriate department
overheads.

All costs are stated in 1974 dollars. Whenever historical costs, or
costs from previous studies have been used, they have been indexed to
1974 levels, using AAR indices.'

Taxes have not been included in this study. It has been assumed
by ONECD that CorridorRail facilities, as a quasi-governmental in-
stitution, would be exempt frcm real estate taxes. Any payment which
niight be made in lieu of such taxes cannot be reasonably predicted
at this time.

The following discussion of the development of unit costs, burden
rates, and annual amounts for the cost of the operating functions pro-
ceeds in the order listed above and in Figure B.1. The remainder
of the operating costs portion of this appendix discusses each of the
costs in detail,

' Association of American Railroads. Indexes of Railroad Material Prices
and Wage Rates. Series Q-MPW-85. ' .
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Passenger Services

These costs generally relate to activities directly affecting the pas-
Benger. They can be subdivided into expenses for;

. on board services:;
. station operation; and
. marketing,

On Board Services

These are costs which are incurred on board the trains and relate
directly to passenger comfort and service,

Train supplies and expenses. This expense category, which corre-
sponds to ICC Account 402, includes costs for:

. cleaning cars;

. heating and lighting cars while in the station;

. lubricating cars;

- 8upplies and laundry for coaches and lounge cars; and

. other miscellaneous supplies and services incident to train
operations.

The High-Speed Passenger Study, when indexed to 1974 price levels,
indicates a cost of 7.0 cents per car-mile for these expenses. A sam-
pling of 1874 Penn Central accounts for Northeast Corridor trains re-
veals a cost for all corridor passenger trains of 11.0 cents per car-
mile. For Metroliner service the cost was 13.68 cents per car-niile.
Since CorridorRail is planned for a service standard equal to, or higher
than Metroliner service, 13.6 cents per car-mile is used in the base-
line case. Although train supplies and expense would be considered a
transportation department expense in conventional railroad accounting,
here it is considered a pPassenger service expense.



Food and bar supplies. This category includes the cost of supplies
delivered on board the trains and does not include service to passengers,
A study of recent Metroliner costs shows the following costs as a percent
of price:

Commissary 5, 5 percent
Overhead 14,0
Food 60.0
Total 79. 6 percent

This implies that receipts exceed costs by about 20%. These¢ percentages
are, however, based on Metroliner coach food and liquor service, The
mix of liquor sales (which are more profitable) and premium class food
sales (which are less profitable) subjects these percentages to great un-
certainty, Assuming that, in the long run prices will be set to equal
costs, zero has been entered for food and liquor revenues., This im-
plies that the cost of purchasing, preparing, and loading the food will

be approximately offset by the revenues from food sales.

Snack bar attendants. This category covers the cost of on-board food
service personnel. Metroliner snack-cars were chosen as the closest
analogue to the contemplated service. The current union agreements
for snack-car attendants contain the following provisions:

. wages of $6. 50 per hour;

. minimum pay of eight hours per trip;

. minimum of 180 hours per month;

. overtime is paid after 190 hours per month,

Another factor considered was the cost of training and clothing the
crew members. This was estimated by Amtrak at $200 per new en.-
ployee. This amount is inconsequential, and was not included in the anal-
ysis.

The cost of crew relief, however, is a significant factor. In order
to provide for unexpected absences and a margin of safety in man-
power, Amtrak's experience has shown that 14 percent must be added to
the crew time calculated from train running times,



The basic wage cost must be increased for fringe benefits and vaca-
tion pay. These have been estimated for Penn Central employees and
Amtrak employees, independently., The Penn Central figures showed:

Health and Welfare 4,83 percent
RR Unemployment 1.39
Supplemental Pension 1.40
RR Retirement 14,56
Vacation 9,27
Holiday 1,64
Total Fringe 33,09 percent

This amount is consistent with the estimate of 33 percent which was
provided by Amtrak,

Using the current agreement as representative of the type of agree-
ment which may be obtained and assuming that crews will be based i~
Boston and Waghington and will make roundtrips to New York (there sy
avoiding overnight costs), the cost of attendants per snack bar car-mile
is derived as follows:

2 tri

8 hrs. /trip x $6. 50/hr x T s

x 1,33 fringe x 1, 14 relief

= 17.3 cents per snack bar car-mile

One attendant for one snack-bar for every three cars is estimated for th-
baseline case.

Station Expenses

These are the expenses related to processing passengers and trains
through the stations:

Station master expense. The station master expenses include
station supervision, gatemen, and information service. They depend
primarily on the specific stations selected and the degree of boarding
control planned. Because it is largely for boarding control, the station
master expense for any given station correlates closely with the number
of train departures.

Using current Penn Central experience, an estimate of the average
cost per train departure in NEC was made. This cost was applied to
the proposed CorridorRail schedule, and the result was used as a fixed
amnual cost.
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The best data on station master expenses was available for Balti-
more, Philadelphia (30th Street), New York (Penn Station), New Haven,
and Providence. The annual cost per daily train departure at these
stations ranged from $1, 400 to $3,200. The average annual cost was
$2,300. It was estimated that the extra boarding control required for
an all-reservation service could double this cost. Therefore, an annual
cost of $5, 000 per daily train departure was used as the baseline estimate.

The number of roundtrips per day in the proposed CorridorRail Sched-
ule was determined for each pair of terminals, Each of these numbers
was multiplied by the number of times a train would depart from a sta-
tion during the respective rouna trip. The result was 938 daily station
departures. At $5, 000 per departure, the annual cost for station mas-
ters would be $4,690,000. This amount was rounded to $4. 7 million for
the baseline case,

Because the boarding control system has nct been specified, this
cost is subject to a large error of estimate, Seusitivity tests, there-
fore, were performed using excursions of 50 percent from the base-
line value, or $2, 500,000 and $7, 500, 000 per year.

Station personnel. This cost category comprises the wages and asso-
ciated costs for the information, reservations, and ticketing functions.
This includes CorridorRail city ticket offices, as well as the stations
themselves,

Amtrak records which report the wages paid by category, the number
of tickets sold, and the volume of revenue for each month for each sta-
tion and ticket office in the corridor were analyzed. A multiple regres-
sion analysis of personnel costs for all stations in the months of January
through November of 1874 yielded a fixed cost componrent plus 4, 71
cents per ticket plus 4. 73 percent of revenue. This result sugygests that
station personnel costs correlate more closely with the amount of rev-
enue than with the number of passengers. This correlation may be large-
ly explained by the time involved in checking schedules and explaining
fares for long-haul passengers. When the cost of selling a ticket to a
passenger traveling 133 miles (the average trip length forecast for a
CorridorRail passenger) is estimated using this equation, a variable cost
of $. 496 per on-line passenger results. Both revenue records and the
experience of operating personnel indicate that 80 percent of the sales
in NEC are on-line and 20 percent are off-line. Therefore, the base-
line cost of station personnel used is 80 % x $.496 = $. 3968 per pas-
senger.
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This cost is lower than the constructed estimate of $.923 in the High-
Speed Passenger Study. That estimate, however, was for low density
operations and reflected low personnel utilization. It is also lower than
the historical $.72 in the New York-Wasghington Study (which includes
about 10 cents for station master expense). However, significant sav-
ings have been realized and will continue to be realized through the in-
troduction of the Automatic Reservations and Ticketing System (ARTS)
devices now used by Amtrak. The cost of this equipment is included in
regservations costs described below. Other savings have resulted from
simplification of procedures through elimination ui interline ticketing
with its attendant complexities.

Station cleaning and utilitier. This cost includes the heating, light-
ing, air conditioning, and other utility costs of the stations, as well ag
cleaning which is not included in Station Maintenance. The cost reported
in the New York-Washington Study, when indexed to 1974 levels and in-
creased to include stations north of New York, provides the baseline esti-
mate of $1.914 million annually.

Baggage service. The engineering studies do not address the nature
of checked baggage service to be provided. The cost of providing baggage
carts at stations was estimated at $. 02 per passenger based on the High-
Speed Passenger Study.

Cost of Sales

This cost category includes the cost of encouraging the use of the
service as well as the expense of sales through travel agents. Reser-
vation systems costs are also included in this category.

Ticket agency commissions. The current passenger service. in the cor-
ridor does approximately 20 percent of its business off-line (i. e., through
travel agents). The present 10 percent commiasion rate implies a total
cost of 2 percent of fare revenue as a baseline cost for off-line ticket
sales.

Reservations. A baseline assumption for CorridorRail is that all seats
reserved. This assumption is inherent in the method of cal-

culating load factor, train-miles, and crew costs (see Appendix C). The
High-Speed Passenger Study reports a cost of §.82 per passenger, when
indexed to 1974 dollars. This cost includes all central office costs, which
are primarily the labor costs for telephone service, all communications
cost incurred by the reservations system, and all software and hardware
data processing costs of the system.
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Amtrak's nationwid : reservation cost for 1974 was about $23, 000, 000,
A first approximation tc the proportion of this cost related to NEC was
made by using the number of Automated Reservation and Ticketing Sys-
tem (ARTS) terminals installed in the NEC as a proportion of the total
ARTS terminals. This results in an allocation of 42 percent to the NEC.
When the resultant amount is divided by the approximately 10. 5 million
passengers in the corridor, a baseline estimate of $. 90 per passenger
is derived.

The reservation gystems estimate is subject to a multitude of uncer-
tainties, which could move it substantially up or down. Lacking a major
study of reservation systems for the NEC, it is possible to allow for
variations only by a very wide range in the sensitivity tests. Plus or
minus 100 percent was used as the range. (The minus 100 percent
suggests a completely unreserved system but would require a higher
station personnel cost for ticketing without ARTS terminals, )

Promotion. Promotion costs include issuance of schedules, ad-
vertising, and all traffic sales and service expenses other than ticket
agency commissions. Promotional expense is a budgeted cost which
leads to, rather than results from, the passenger trip. It varies in the
long run and can be estimated as a percent of revenue. The High-
Speed Passenger Study reports an expense of 5 percent of revenue for
Amtrak. The 1974 percentage was 6. 6 percent, When the large volume
of traffic for the service was considered, the lower figure of 5 percent
was selected as a baseline estimate for promotional expense. It was
applied to the 5~-year moving average of revenue.

Passenger Service Overhead

This cost category consists, principally, of administrative support
and supervision. The following categories already include an allowance
for this cost: Station Cleaning and Utilities, Baggage Carts, Train Sup-
plies and Expense, Reservations, Ticket Agency Commissions, and
Promotion.

Station Personnel and Snack~Car Attendants incur overhead costs
which have not been accounted for so far. The Penn Central transpor-
tation department overhead rate was applied to these costs because
it is representative of NEC overhead burden rates for labor intensive
functions. The development of the 3 percent figure used for passenger
services overhead in the bageline case is, therefore, discussed under
"Transportation Department Overhead. "
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Maintenance of Equipment

These costs include only the cost of maint:ining the cars and the
overhead as defined belov:. Some costs associuted with shops are
included in Maintenance of Stations, Shops, and Yards.

Car Maintenance

The maintenance of equipment expense, since it was to be derived
for operation of multiple unit (MU) cars at speeds of 150 mph, could
rot be reliably estimated on the basis of any existing operations. The
only operation now reaching this speed is the Tokyo-Osaka line in Japan.
It is questionable, however, whether the cost of this equipment is rele-
vant, considering differences in wages, social structure, and material
inputs between the U.S, and Japan, In addition, the Japanese cars
represent a technology which is now 15 years old, whereas the Corri-
dorRail cars will represent the latest available technology.

The present Metroliner operation uses equipment which was designed
to reach speeds of 150 mph, but has never actually operated at such
speed in regular service. Various estimates place Metroliner expenses
in the range of $. 75 to $1,00 per car-mile, The well publicized prob-
lems of the Metroliner indicate that this is not an appropriate number
to uere in estimating future costs of the CorridorRail Fleet.

Information received from ONECD indicates that the cost used in
their systems analysis was $. 40 per car-mile., This was based on an
analysis of various railroad and rapid transit operations. This cost is
being used in the present analysis. It should be understood, however,
that realization of this cost is predicated on the design of cars for that
level of maintenance; a practice common in the airline industry is to
make the maintenance cost one of the design standards for the equipment.
It is implicit in the capital costs for the equipment fleet that the equip-
ment is initially coustructed to result in the targeted maintenance cost
level. The baseline value for car maintenance is, therefore, §.40 per
car-mile, Because of the uncertainty inherent in such an estimate, a 50
percent increase to sixty cents per car-mile is used as an unfavorable
excursion,

Maintenance of EMent Department Overhead

The estimate of §. 40 per car-mile includes shop supervision but does
not include expense for shop facilities and machinery. It includes wage
fringe benefits but does not include shop burden. The High-Speed Pas-
senger Study arrived at a burden rate of 18,6 percent for maintenance
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of equipment. This included fringe benefits and some depreciation
thereby double-counting some of the direct maintenance cost. A similar
figure for the period 1971-72 is 16. 7 percent. This number was used
primarily because it represents the most recent experience.

The figure of 17. 2 percent was recalculated to complement the
scope of the §. 40 per car-mile direct cost. The following ICC accounts
were included as maintenance of equipment overhead:

One half of 301 - Superintendence (as an estimate of shop burden
without shop supervision);

302 - Shop Machinery;

304 - Power Plant Machinery;

334 - Maintenance of Equipment Expenses;

339 - Other Maintenance of Equipment Expenses;
332 - Injuries to Persons; and

333 - Insurance.

The following ICC accounts were used as the denominator in the over-
head ratio:

331 - Locomotive Repairs;
317 - Passenger-Train Cars: Repairs;
326 - Work-Equipment: Repairs; and

328 - Miscellaneous Equipment: Repairs.

The resulting burden rate is 9. 703 percent. Ten percent was used as
a reasonable approximation for the baseline case,

Train Movement

The following costs relate to the actual movement of CorridorRail
traina,
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Energy

The engineering contractor's estimate of $.138 per car-mile was
used for the baseline energy cost. He derived this figure from a con-
sumption rate of 6 kilowatt-hours per car-mile {based on a Train Per=-
formance Calculator), and projection of future electric power cost
of $.023 per kilowatt-hour. A 50-percent increase was used as a
sensitivity test.

Crew

CorridorRail crew costs would be most closely analogous to those
of the Metroliner service. A sampling of 1974 cost data indicated a
Metroliner cost for four-man crews of $1.538 per train-mile. On the
basis of wage and fringe rates, the following costs were developed:

. three-man crew - $1.17/train mile;

. four-man crew ~ $1.54/train mile;

. five-man crew - $1.91/train mile; and
. six-man crew - $2.28/train mile.

The basic crew requirement, with current labor agreements, is
for an engineer, conductor, and two train men (brakemen or ticket
collectors). This was assumed as the minimum for the baseline case.
The number of crew members actually necessary is a function of the
number of cars in which one crew member can collect tickets. All
crew members except the engineer can collect tickets. For the base-
line case, it was assumed that one man could collect tickets in four
cars. The unfavorable sensitivity test assumes one man for each three
cars. The favorable test assumes one man for five cars and a la-
bor agreement allowing three-man crews.

Switching

The cost of switching is incurred primarily in paying the crews who
assemble trains. This cost depends largely on the physical configuration
of the system and on the operating characteristics. Additional switching
in New Haven could escalate the costs; advanced coupling technology and
yard facilities could cut the costs. As a rough cut, the following sys-
tem configuration was considered:

. two-man MU car switching crews in Boston, Penn Station,
Sunnyside Yard, Philadelphia, and Washington.
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three basic shifts in each yard (midnight - 8 a.m. - 4 p.m. -
midnight) supplemented by two daytime shifts (6:30 a. m, -
2:30 p.m. - 10:30 p.m.);

. $40, 000 in salary for each crew; and

. standard 33 percent fringe package.
This configuration results in an annual switching cost of $1, 320, 000.
Because of the very generous allowance for the number of crews,

this is rounded to $1, 000, 000 for the bageline case with favorable
and unfavorable excursions of 50 percent in the sensitivity tests.

Disgatching

The cost of operating the central control system was estimated
at $2, 000, 000 based on the analysis of 1974 Penn Central costs.

Transportation Department Overhead

This cost is composed primarily of crew dispatching and superinten-
dence. The High-Speed Passenger Study reports a burden rate of 6. 2
percent of direct costs for this item. A similar analysis of Amtrak
accounts shows rates of 5.2 pe1 “¢i* in 1972, and 10. 9 percent in 1974,
An analysis of the Eastern Region and New England Division of the North-
eastern Region of Penn Central produced a 1973 transportation overhead
rate of 5.5 percent. An analysis of 1974 Penn Central costs indicated
a rate of 2.9 percent. To be consistent with the use of Penn Central data
in other cost categories, this figure (rounded to 3 percent) was used
for the baseline case.

Transportation Department Liability

Transportation department liability can be correlated most clogely
with train and engine crew wages. Using the 1974 Penn Central costs,
the following ICC accounts comprise transportation department liability:

. 414 - Transportation Insurance;

. 415 - Clearing Wrecks;

- 418 - Transportation Damage to Property; and

- 420 - Transportation Injuries to Persons.
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The following ICC accounts comprise crew wages:
. 392 - Train Engineers; and
. 401 - Lmemmo

After adding the standard 33 percent for fringe benefits to the wages,
the following insurance rate is calculated:

Liability expense $4, 320, 000

Crew expense * ¢41, 592, 000 = 10. 4%

Accordingly, a figure cf 10 percent of crew expense is used in the base-
line case. A sensitivity excursion to 5 percent was performed,

Maintenance of Way and Structures

The cost estimation for this category of costs was performed by
Thomas K. Dyer, Inc. (TKD) under a subcontract to Peat, Marwick,
Mitchell, and Co. TKD arrived at the following cost estimates:

Track and roadbed $21, 63 million per year
Signals and communication 7.32
Power transmission 5.59
Stations, shops, and yards 4.20
Supervision 3.30
Total M of W&S $42.04 million per year

These figures were used in the baseline case. They were derived from
standard engineering data as follows:

Track

The annual cost in 1974 dollars to maintain trucks in the corridor
was estimated for accounts 202 - Roadway Maintenance, 220 - Track
Laying and Surfacing, 212 - Ties, 214 - Rail, 216 - Other Track
Material, and 218 - Ballast, The estiriates were made on & normalized
basis, i.e., the cost to perform the work function or material replace-
ment divided by the frequency in years of performing the work function
or of the life of the material being replaced.

Costs and work frequency estimates were based on studies made by
TKD on several Class I railroads, including Penn Central. The life of
track materials was based on published information on the subject, obser-
vations and estimates of responsible railroad maintenance personnel
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obtained in interviews, and extensive research by TKD over a period
of years which included measurement of actual tie life for over 5, 000
ties from tie replacement projects and hundreds of rail wear measure-
ments under varying conditions.

Relationships have been developed for work frequency and life of
materials for several factors which were measurable and had a signifi-
cant effect on annual cost. The effect of these variables has been incor-
porated in computer programs for estimating track maintenance costs.

In estimating Northeast Corridor normalized track maintenance costs
per track mile, the variables considered were: gross tons, number of
trains operated and maximum allowable speed.

Signals and Communications

The annual cost for accounts 247 - Communications and 249 - Signals
was estimated for the corridor on a normalized basis for the type of
communications and signaling required in the corridor. The principal
variables considered were the number of trains operated per day per
track and the number of tracks.

Power

The annual cost for account 257 - Power Transmission Systems was
estimated for the corridor on a normalized basis. The principal vari-
ables considered were maximum allowable speed, number of trains

operated per track. and the number of tracks.

Bridge and Buildirg Accounts

Bridge and building annual maintenance costs were developed from
a recently completed statistical analysis of the relationship of mainte-~
nance costs to investment for 25 Class I railroads, including the Penn
Central over a 20-year period, with maintenance costs converted to
1974 dollars by use of AAR cost indices. Where invesiment costs had
not been estimated, Penn Central per-mile investment costs were used.

Other Costs

Expenses such as accounts 269 - Roadway Machines, 271 - Small
Tools, 277 - Employees' Health and Welfare Benefits, and 532 Rail~
road Retirement are generally proportional to labor and were varied
with gross tons, number of trains operated, and maximum allowable
speed.
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The annual cost of accounts 201 - Supervision, 221 - Fences, 229 -
Roadway Buildings, 272 - Removing Snow and Ice, 273 - Public Im-
provements, and 274 - Injuries to Persons were also based on infor-
mation developed from the statistical analysis of 20 years of actual
expenses for 25 Class I railroads.

General Overhead

This category is the expense of corporate administration. It includes
the expenses of the chief executive's office, and the financial, legal, re:’
estate, valuation, and claim departments. Much of this cost results from
the mere existence of an organization of a given size, The 1974 Penn
Central rates for system overhead and Eastern Region overhead, were
combined to develop the baseline figure of 8.5 percent.

WORKING CAPITAL RATIOS

Four working capital items, in addition to short-term investments,
were used in the analysis:

. cash;

. prepayments;

. other receivables; and
. materials and supplies,

The derivation of the baseline input data for these accounts is des-
cribed below,

Cash

The average cash balance necessary to conduct the day-to-day receipt
and expenditure of cash is expressed as a percentage of total operating
expenses using the 1971 and 1973 Penn Central and Amtrak Annual Reports.
The following ICC accounts were divided by operating expenses:

. 701 - Cash;

» 702 - Temporary Cash Investments; and

. 703 - Special Deposits.



The quotients ranged from 1.74 to 4.53 percent and had an average
of 2.89 percent. A baseline value of 3 percent was used with sensitivity
tests at 2 percent and 4.5 percent.

Prepaym ents

The prepayment schedule for rolling stocl will be a negotiated item.
The preliminary financial analysis oi CorridorRail' assumes that 30 per-
cent must be paid two years before delivery, 50 percent one year before
delivery, and 20 percent upon delivery.

In practice, prepayments are based upon stages of contract progress
rather than upon specific time periods. Time schedules are useful, how-
ever, for projection purposes. Two contracts illustrative of advanced
vehicle purchase orders are set out in Exhibits B-1 (Metro-Rohr Car
Purchase), and B-2 (BART-Rohr Car Purchase). The majority of the
payments (not of the dollar amounts) under each of these contracts was
made in the year immediately preceding delivery. The percentages in
the BART contract are quite severe, however. They translate roughly
into a time schedule as 45 percent two years before delivery, 40 per-
cent one year before delivery and 15 percent upon or after delivery.
These figures were used for an unfavorable sensitivity test. The prelim-
inary figures of 30 percent and 50 percent are preserved in the base-
line case. A favorable excursion to zero prepayments was also performed.

The associated problem of lot-size (minimum order quantity) was
also investigated. The effects of a minimum order quantity on financial
flows are negligible when considering a 36-year period. Furthermore,
any selected year is more representative if no minimum order quantity
is imposed. In view of the uncertainty about possible elimination of
and negligible impact from this item, it was omitted from the projections.

Other Receivables

Receivables for passenger railroad consist primarily of:
. credit cardfares;

. commercial accounts; and

'Church, R.; Gertler, J.; and Spaeth, W. Projected Patronage and Fi-
nancial Performance for Improved Rail Service in the NEC. U.S. Depart-
ment of Transportation, Transportation Systems Center. Report No.
WP-SP-U4-66, October 1974.
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EXHIBIT B.1

METRO-ROHR CAR PURCHASE PAYMENT SCHEDULE
(FOR 300 CARS)

5%

20%

20%

20%

30%

1%

Of total contract paid upon completion of engineering

Per unit after under-floor completion

Per unit after shell completion

Per unit after shipment

Per unit after acceptance

Of total contract after delivery of last car

Por unit on warranty expiration
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EXHIBIT B, 2

BART-ROHR CAR PURCHASE PAYMENT SCHEDULE

(450 CARS)
PROTOTYPE

5%  of contract price upon submittal of critical path analysis,
drawing list, program for design and engineering, progress
schedule, etc.

10% of contract price when manufacture is commenced at Supplier's
plant,

15% of contract price after testing of prototype truck and structural
testing of one prototype car body.

40% of contract price upon receipt by Supplier of major subsystems
as may be specified in contract,

10% of contract price after completion and successful testing ¢

prototype cars.

Balance due after completion of successful demonstration and road
testing of prototype cars.

(The Prototype portion of the Contract was a Lump Sum Item in the
amount of $10, 000, 000,)

REVENUE CARS

45%

20%

20%

X

Payment is to be made on the basis of each car.

of contract unit price after receipt by Supplier of all major sub-
systems as may be specified in the contract.

of contract unit price after completion and successful testing of
each car.

of contract unit price after delivery of each car.
of contract unit price after provisional testing.
of contract unit price after final acceptance.

of balance due under contract to be paid after final acceptance
of all cars,
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. ticket agency accounts.

Examination of the monthly figures for 1974 Amtrak receivables
indicated that receivables were approximately 3 percent of revenues.
Conversations with Amtrak financial personnel corroborated this figure,
and it was used in the baseline case, Sensitivity tests were performed
at 4.5 percent and . arcent.

Materials and Sumlies

The only significant inventories in a passenger rail operation are
parts and supplies for the Maintenance of Equipment and Maintenance
of Way and Structures Departments. Analysis of reports of several rail-
roads for the years 1971 through 1974, indicates that the ratios of Mate-
rials and Supplies balance to Maintenance Expenses cluster near 10 per-
cent, with a range from 9.0 percent to 11.9 percent. In the baseline
case materials and supplies were estimated at 10 percent of maintenance
of equipment and M of W&S costs.

ALLOCATIONS OF EXPENSE TO OTHER USERS

The NEC right-of-way is to be used not only for high-speed inter-
city passenger traffic, but also for commuter, freight, and intercorri-
dor passenger traffic. The cost of dispatching the trains and the cost
of 1maintaining the ..OW will be allocated among these users. The fol-
lowing paragraphs describe the method for arriving at baseline estimates
of the relative shares for each of the users.

Dispatching

¥or the central control system which is planned for the NEC,
dispatching is largely a fixed cost. In the long run, however, it must
vary with gross changes in the meets, overtakes, crossovers, and
other activities requiring system logic and operator supervision. The
variability will be greatest in the local control areas, which carry
heavy commuter traffic. The dispatching activities are related to the
number of trains and the distance each travels on the spine. The key
causative variable in dispatching is the number of events in which
trains interact. Although it is not precise, total train-miles is the
most readily available measure of these interactions and is, therefore,
used as the cost allocation factor.
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Maintenance of W&S

For the purpose of allocating the cost of its maintenance, the ROW
was broken down into 43 segments. The segment end points were
chosen to correspond with changes in the level of traffic of any of the
four user groups. Five cost categories which could be causally related
to use were employed for allocating the costs of each segment. These
categories and their bases of allocation are described in the following
paragraphs.

Basic Track
Basic track maintenance for FRA Class 5 (80 mph) standards, which

increases with either tonnage or number of trains, was allocated on
the basis of tons multiplied by trains.

SiEals

Signal maintenance is related to usage in terms of number of move-
ments and, therefore, was allocated to users in proportion to number of
trains.

Tunnels

Since tunnels are primarily related to rrovision of capability for
train movement, tunnel maintenance was allocated in proportion to
number of trains.

Power

Maintenance of catenery is basically a function of usage which car,
be expressed in terms of the number of pantographs. Therefore,
this cost was allocated in proportion to the number of pantographs,
which was estimated as:

. one for ever’ two commuter cars;

. none for local freight;

. one for every intercorridor passenger train
locomotive; and

. one for every four cars in a CorridorRail train.
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Maintenance of power supply equipment was allocated on the same basis
as catenary maintenance. A more rigorous analysis would allocate this
cost in proportion to energy supplied, but thcse data were not available
for other users and besides, the difference would not materially affect
the results of the financial analysis.

High-Speed Track

Maintenance of track to standards in excess o; FRA Class 5 stan-
dards, in order to allow high-speed operation, was allocated to Corri-
dorRail.

Other M of W&S

The remaining costs, including:

. maintenance of stations,

. maintenance of shops,

. maintenance of yards, and

. maintenance of way department supervision.

were allocated in the same proportions as the tota! of the five categories
above.

Total Cost Allocation to Other Users

When the dispatching and maintenance of way costs were allocated on
the bases described above the results shown below were obtained. The
commuter and local freight shares are combined for input to the finan-
cial model to give the following results:

commuter and local freight M of W&S share 19%
commuter and local freight dispatching share 29%
inter-corridor Amtrak M of W&S share 3.7%
inter-corridor Amtrak dispatching share 8.5%

These results leave 77 percent of the maintenance cost and 62. 5 per-
cent of the dispatching costs to CorridorRail.
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APPENDIX C

FLEET SIZING EXERCISE

Several of the expenditures, which must be estimated in the course
of the financial analysis, depend on the number of cars required, the
number of train-miles operated, and size of trains. These reflect an
uneven distribution of demand over time and its interaction with the
chosen schedule of service. More specifically, crew costs depend on
the number of train-miles and the length of each train. Investment in
rolling stock d. per.ds on the number of seats which must be supplied
in order to carry the projected number of passengers. Investment in
rolling stock also depends on the number of cars necessary to be able
to supply those seats at the right time in the right place. Cost of en-
ergy. car maintenance, and train supplies and expenses all depend on
the number of car-miles necessary to supply the seats.

This appendix describes the fleet-sizing exercise carried out for
CorridorRail which produced baseline estimates for:

. train-miles (including distribution of train consists),

. load factor, and

. car productivity as determined by logistical constraints.
The conceptual approach to each of these three objectives is explained
in the following portion of the appendix. A description of the exercise
itself and the results for each of the objectives make up the last two

portions of the appendix. The role that these results played in the finan-
cial projections for NECDP is illustrated in Figure III. 3 and its accom=

panying text.

CONCEPTUAL APPROACHES

The conceptual basis for estimating each of these items is briefly
discussed in the following paragraphs. Then, each step in the car-
movement exercise is reported and the assumptions and sources of
information are identified. Finally, the exercise's major uncertain-
ties and their significance are indicated.



Train-Miles

The service is predicated upon half-hourly departurcs during busi-
ness hours. Whenever demand for one of the half-hour intervals ex-
ceeds the 14-car capacity of the stations, an extra train is added. The
number of extra trains on each section of the rou'e determines the
amount by which train-miles in any year will exceed the requirements
of the minimum schedule. The mileages of these extra trains are the
increments to the train-mile statistic. The relationship between the
rate of increase in train-miles and in demand is {(except in the very
long run) irregular. If a number of trains are approaching the 14-car
limit, several extra trains may be added in a ver;" short time; train-
miles may increase more rapidly than demand and average train con-
sist may decrease. If most of the trains have just passed the 14~-car
limit and have split into eight-car trains, it might be some time before
any more extra trains are added (i. e., train~-miles would increase less
rapidly than demand and average consist would increase). The number
of trains which pass the 14-car limit in any period can be estimated
if the demand and its distribution among the trains in that period are
known.

The feet-sizing exercise examined fou: periods of time: the design
day for 1990, the average day for 1990, the design day for 2011, and
the average day for 2011. When the small number of extra trains in
1990 was determined, it was evident that there could be little, if any,
difference between 1990 train-miles and 1982 train-miles if the mini-
mum schedule were adhered to in 1982, Linear interpolation between
1982, 1990, and 2011 figures for train-miles was the approximation
used.

l.oad Factor

Load factor is a measure of utilization of capacity. It is calculated
as passenger-miles divided by available seat-miles.

Determinants of Load Factor

The:e are three principal determinants of the amount by which the
number of seat-miles supplied must exceed the number of passenger-~
miles required:

. car size;

. geographic demand distribution; and
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!
. time-of-day (TOD) der:ard distribution.

If there were an infinite number of one-passenger cars available
at every station, a 100 percent load factor could be achieved, When-
ever a passenger boarded the train, a car would be added for him;
whenever he left the train, a car would be dropped. The car size is
the first significant determinant of load factor. For example, if every
passenger were guaranteed a seat, and if cars were available only as
150-seat married pairs, then let us imagine that each successive pair
of cars added to a train was filled by the passengers before adding the
next pair. Over the course of time, the numbers of passengers who
occupied an unfilled married pair, i.e., who occupied the last inarried
pair added to the trains, would be randomly distributed from one to
149. The mean of these numbers would be approximately 75. There-
fore, the trains in our system would need an average of 75 seats more
than the trains with one-passenger cars to serve the same demand.

The second principal determinant of load factor is geographic de-
mand distribution. Train consists are adjustable only in Philadelphia,
New York, and at the end-points. Therefore, a train carrying 750
passengers from Philadelp..ia to Wilmington, 500 passengers from
Wilmington to Baltimore, and 200 passengers from Baltimore to Wash-
ington, must take ten 75-~passenger cars {rom Philadelphia to Washing-
ton, Seven of the cars would be unnecessary for the Baltimore~Wash-
ington trip by itself.

The third principal determinant of load factor is the practice of
deadheading to minimize fleet size. If there is 4 net movement from
Philadelphia to New York in the morning, then it will probably Le pos~
sible for a few cars to make a run from Philadelphia into Nev’ York,
return empty as part of a smaller train, and make another rur from
Philadelphia to New York.

Link Loadings

To quantify these determinants of load factor, it is necessary to
consider the geographic and time-of-day (TOD) distribution of demand.
If the schedule for a particular train is known, then a TOD distribution
for' each Origin-Destination (O=D) volume will permit calculation of the
number of people getting on and getting off the train at each station.
Accumulating these figures for the train will show the number of pas-
sengers on board the train as it leaves each station. These are referred
to in this exercise as "link loadings.'" For each of the three sections
(Washington to Philadelphia, Philadelphia to New York, and New York
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to Boston), a critical link will appear: this is the link for which the
link loading is the highest. The critical link loading will determine the
train consgist. Performing this exercise for every train in the period
being examined would permit load factor determination caused by car
gize and by geographic demand distribution. However, it does not per-
mit determination of the deadheading determinant of lvad factor.

Time-Distance Chart

One way of calculating the total load factor, including the deadhead-
ing determinant, is to simulate the car movements and iventory changes
for the period being examined. Figure C.1 is a simplified time-distance
graph of CorridorRail operations. Time is on the horizontal axis, dis-
tance (or position) on the vertical axis. Each slanted line represents a
train. The time-distance chart is a simulation device tc allow the user
to keep track of car inventories and movements. When link loadings
and train consists are calculated for every train for the period under
examination, it becomes apparent where and when car surpluses build
up, and when there is time for a deadhead run.

When the car movements for an entire period have been simulated,
the car-miles can be calculated. Multiplying the seats-per=-car by the
car-miles and dividing the product into the previously specified number
of passenger-miles gives a load factor for the period under examina-
tion. Having calculated a load factor for the brief period under exami-
nation, the applicability of this load factor to other periods must be de-
termined.

Car Productivity

There are two important constraints on the number of revenue earn-
ing miles the average car in a fleet can travel in a year. They are the
down-time required to maintain the cars at the most cost-effective
level, and the minimum number of cars needed to meet the peak de-
mand served during the year. Clearly, the fleet must be sized to meet
the more stringent of these constraints. This fleet-sizing exercise can
deal with the latter constraint (viz., the minimum number of cars
needed to meet the highest demand served). By choosing the design day
and performing the simulation exercise with the time-distance chart in
the manner just described, the minimum fleet size necessary to meet
the design day is calculated. This fleet size is increased to allow for
a certain number of unavoidable out-of-service cars at the time the
peak hits. Determination of whether car maintenance can be scheduled
for the off-peak days in such a manner as to pernit such fleet optimization
was outside the scope of this study.
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DISCRIPTION OF THE EXERCISE

Outline

To complete the car movement exercise and obtain the estimates
listed above the following steps were performed:

. Determine a method for plotting a time-of-day (TOD) de-
mand distribution for each city-pair from the available
data.

- Devclop an entire train schedule for the basic half-hourly
service, showing train times for each train for each station,

. Calculate the number of passengers boarding and leaving the
train at each station for selected trains scattered across
the day.

. Find the critical link loading for each train for each of the
three route segments.

. Find the O-D volumes that span the critical link based on
the pattern of critical links established in the last two steps.

. Calculate the critical link loadings for each train.
- Assign the appropriate number of cars to each train.
. Add extra sections wher-: necessary.

. Calculate (for each of the four yards) the cumulative num-
ber of cars in and cars out for each deparcture and arri- .
val time, allowing an appropriate turnaround time.

- Calculate the net number of cars outstanding or gained at
each point during the day.

« ldentify the situations in which a car could make an empty
trip (deadhead) which decreases the peak car requirements
in the destination yard without increasing the peak require-
ments in the origin yard, These situations occur when:

- @ car can make a complete round trip from the origin
yard either before or after the time of the yard's peak
car requirement (i.e., maximum number of cars out-
.t‘nd‘-ﬂ‘)p and
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the trip reaches the destination yard before the time of
that yard's peak requirement.

. Alter the time-distance chart and car requirement figures
in accordance with the deadheading opportunities just iden-
tified.

- Sum the maximum car requirements for the four yards to
obtain the minimum fieet size hecessary to serve the pa-
tronage forecast for the period under examination.

. Group the trains by consist length and route segment to de-
termine the distribution of train-milesg by consist.

. Multiply the route segment iengths, trains per consist, and
cars per consist to obtain the number of car-miles.

. Calculate the load factor from the car-miles, seats per car,
and passenger-miles.

Time of Day Distributions

Data Available

The first of these steps involves the greatest need for explanation,
The latter steps will be briefly reported along with the few operating
assumptions which were necessary.

Time-of-day (TOD) distribution data is available for only a few city-
pairs in the corridor. The Task I Eeport' contains hourly variations of
NEC rail departures for Friday, March 15, 1974, for the following
city-pairs:

. Washington-New York;

. Philadelphia=-New York;

. Washington-Philadelphia; and

'Bechtel, Inc. NortheastCorridor High- Rail Service Improve-
ment Project, Task 1, Demand Analysis. Keport No. FRA-UNECD-
75-1, April 1975, Appendix B. FRA's Economic Division use of the
Amtrak Data Tag Program is cited.
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New York-Boston,

The Washington and Philadelphia distributica is reproduced in Fig-
ure C.2.

These four cities are distinguished enough by size alone to cast
doubt upon th: use of their TOD distributions for NEC in general. The
principal categorization of NEC traffic is between business and non-
business travel. All four of the listed city-pairs reflect a dispropor-
tionate volume of business-related travel. All four of the cities show
"commuter' TOD distributions (i. e., a net migration into the city in
the morning and a net migration out of the city in the afternoon). Even
among themselves, these cities display this pattern: there is a net mi-
gration from Washington and Philadelphia to New York in the morn-
ing and a net migration from New York to Philadelphia and Washington
in the afternoon. Table C.1 shows the pcrcen.ages of trips which were
business related for the New York-Washington and Philadelphia-Wash-
ington city-pairs. Data from Boston were discarded for reasons noted
later in this appendix. The trip purpose percentages suggest that cur-
rent rail travel among these cities is business biased relative to rail
travel in general and that the bias would probably be exaggerated by
a ghift from other modes to CorridorRail.

Furthermore, the TOD distributions are influenced by planned ar-
rival time as well as h' departure time.!

The influence of desired arrival time will change the TOD digtribu-~-
tion from the distributions mentioned akove both according to the dis-

tenice between origin and destination and according to the speed of tra-
vel.

A more representative mix of business and nonbusiness travel for
Friday TOD distributions in the NEC was found in the Dehware Memo-
rial Bridge Survey of eastbound traffic on May 186, 1969 The time of

'Peat, Marwick Mitchell & Co. Analysis of Intercity Travel Demand
in the Northeast Corridor. Prepared for Strategic Planning Division,
Office of the Assistant Secretary for Policy and International Affairs,
U.S. Department of Transportation. December 1970, (unpublished),
p. 68.

}bid., p 73. The proportion of business travel for this survey was
29 percent, (Ibid., p.42), Table C. 1.
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TABLE C. 1

PROPORTIONS OF BUSINESS TRAVEL TO TOTAL TRAVEL

RAIL ALL MODES
(Percent) (Percent)
Washington-New York ! 40% 37%
Washington-Philadelphia’ 44% 35%
Total NEC * 3% 27%

1Prokopy, J. C., and Ellis, R.H. Analysis of the Intercity Travel
Market in the Northeast Corridor.

UI.S. Department of Transportation, Report No. DOT-03-10051,

pp. 36, 37.

! Peat, Marwick, Mitchell & Co. Analysis of Intercity Travel Demand

in the Northeast Corridor. Prepared for U.S. Department of Trans-

portation, Contract No. 8-35049-6 (Unpublished); December 1970,

p. 20,

Prepared by PMM&(CH. for the
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day distribution depicted by this survey was adjusted to reflect the
characteristics of rail travel. It was used as a distribution of the de-
sire to be "in transit' at the reported time of day. Where departure
time is the predominant factor in the distribution for a city-pair, the
data would be applied based on the time of departure. Where time of
arrival is the predominant factor, the data would be applied to arrival
times. Where there is a balance, the figures based on an arrival time
and a departure time would be averaged.

Application of the Data

The Delaware Memorial Bridge data and three of the rail departure
data sets listed above were applied in various combinations to each
city-pair in the proposed CorridorRail system. The Boston-New York
data were discarded because it is anticipated that CorridorRail traffic
north of New York will be more similar to current traffic south of New
York than to current traffic north of New York. Exhibit C. 1 briefly
identifies the way in which the data were used for each city-pair in
each direction. The rationale used to develop Exhibit C,1 was:

. New York was considered a business city relative to Bos-
ton, Washington, and Philadelphia; all four were considered
to be business cities relative to other cities in the corridor.

. Because distributions for CorridorRail north of New York
are expected to resemble current distributions south of
New York, Boston was given Washington's business char-
acteristics relative to other cities.

. For any city-pair in which one member is considered a
business city relative to the other member, the selected
curve is applied, based on arrival time for trips to the
business city, and based on departure time for trips from
the business city.

. For city-pairs where a strong "commuter’ TOD distribu-
tion was expected, the New York-Philadelphia data were
applied.

. For city-pairs where a noticeable but weaker 'commuter"

TOD distribution was expected, the New York-Washington
data were applied.

. For all of the longest trips, the Delaware Memorial Bridge
data were used, based on arrival time, onmly.

C.10
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. For all other nonbusiness city-pairs, the average of the
figures which would result from applying the Delaware
Memorial Bridge data, based on time of arrival and time
of departure, was applied.

. For the three city-pairs for which the city-pair's own data
were applied, the data had to be modified for the Corridor-
Rail travel times. Trips to New York were based on arri-
val times; trips from New York were based on departure
times. Trips from Washington to Philadelphia were based
on arrival times; trips from Philadelphia to Washington
were based on departure times.

. Finally, for the Philadelphia~Boston trips, the average of
the figures which would result from applying the Philadel-
phia-Washington data, based on time of arrival and on time
of departures, was used.

The mechanics of converting the data into a number of passengers for
a specific CorridorRail train was based on a continuous rate of de-
mand concept. It was assumed that the points recorded in each of the
surveys represented the passengers who had accumulated at a constant
rate since the last data point recorded. The data could then be plotted
on a cumulative graph. If the inverse assumption is made when read-
ing numbers from these curves (i.e., if it is assumed that the people
boarding any CorridorRail train will have accumulated at a constant
rate gince the last CorridorRail departure toward their destination),
very little distortion results. In cases such as that of the Washington-
Philadelphia city-pair (Figure C.2), where the figures are clearly in-
fluenced by the train schedule, rather than by demand! the cumulative
line is smoothed. Using the cumulative graphs (exemplified in Figure
C. 3), it is possible to read for any specific interval of time on the
horizontal axis, a corresponding increment of passengers from the
vertical axis. All of the data was converted from numbers of passen-
gers to percentages of the day's demand.

As an example of the way these curves were used, let us consider
the volume of passengers traveling from Boston to Philadelphia on the

Mhe train schedule for the day on which thege data were recorded shows
& Metroliner departure coincident with roughly every other cunventional
departure. The alternative peaks and troughs in the data are explained
by the high volume attracted by the double train departure.

C.12
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CorridorRail train which departs Boston at 12:35 PM and arrives in
Philadelphia at 4:30 PM. The preceding train left Boston at 11:55 AM
and arrived in Philadelphia at 4:00 PM. Exhibit C. 1 indicates that the
Washington to Philadelphia data were applied based on average time of
arrival and time of departure influences.

The curve (Figure C. 3) was plotted in terms of departure times,
so the departure component can be read directly: the percentage of peo-
ple leaving Washington between 11:55 AM and 12:25 PM was two per-
cent of the people traveling from Washington to Philadelphia on that
day.

The number of people who arrived in Philadelphia between 4:00 PM
and 4:30 PM from Washington was (based on average current travel
time) the same as the number who departed Washington for Philadel-
phia between 1:55 PM and 2:25 PM. Figure C. 3 shows this arrival
component to be 4.5 percent of the number of people traveling from
Washington to Philadelphia that day. The number of people who will
board the 12:25 PM CorridorRail train, then, is (2 percent + 4.5 per-
cent) / 2 or 3.25 percent of the people traveling from Boston to Phila-
delphia on the day for which the projection is being made.

In this manner, a percentage for each of the city-pairs which span
a critical link was calculated for each train.

Numbers of Passengers

Then annual O-D volumes for each city-pair were obtained from the
demand data used for the Demand Report. The demand model only cal-
culates combined northbound and southbound volumes. These volumes
were halved to obtain the total annual volume for each directional city-
pair. The average day volume on each train was calculated by dividing
the annual volume by 365 and multiplying the result by the percentage
just derived for that train and city-pair. In order to calculate the de-
sign-day volumes, the design-day itself had to be defined. In the engi-
neering design the tenth highest day of the year, or 0.37 percent of an-
nual volume, was used as a design-day capacity. 1

‘Bechtel, Inc. pp. 3-35 ff. C. 14
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Car and Train Movements

Having calculated the number of passengers for each directional
city-pair on each train, these had to be converted to car-movements
and extra sections.

Critical Link Loading

By subtracting the suin of passengers traveling to a city on a train
from the sum of passengers departing from the city on that train, the
net change in passengers-on=-bc.:d is calculated for each station. The
cumulative sum of these net changss re.eals the total passengers on
board on the critical link.

Cars Per Section

Passengers per link for each train were converted into cars per Vinie
per train by dividing by 75 seats per car. The result was always rov :~
ded up to the nearest even number to be consistent with the MU mearried=
pair agssumption. Respective train lengths were applied directly ¢~ a
time-distance chart. For example, on the Ro-*on to New York .- ction,
the Providence tc New Lordon link may require 10 cars, where ¢ s all
preceding and succeeding links require only 8 or less. Therefore, the
train would depart Boston with 10 cars to meet the Providence-New
London critical link demand. Critical link demand always determined
the train length departing a yard, unless deadheading was taking place.

Fleet Requirements

To determine the total fleet size, the maximum daily yard require-
ments for the four yards were summed. Each yard requirement was
determined by adding the respective departing cars and subtracting the
arrivin cars from a running total. For example, assume that Figure
C. 4 rep-esents the New York yard at a given point in time. The cumu-
lative requirement at this point in time is 40 cars. The drawing repre-
sents the 11:55 AM arrival and departure node with a four-car through
train arriving from the north and departing with six cars and an eight-
car through train arriving from the south and departing with six cars.
The cumulative total requirement is incremented by two cars (the two
departing cars that were not a part of the incoming southbound train).
The two excess cars from the northbound train do not affect the total
until some point later in the day, which is a function of the time as-
sumed to turn a car around. The results of the cumulative interactions
produced maximum daily yard requirements.

C.18
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The maximum daily yard requirements were then reduced, if dead-
heading could be done. The cumulative totals were also plotted on the
time-distance chart (Figure C.1) and maximum requirements noted.
Because the distribution of pesis tor each yard was at a different time
of day, it was possible to move cars from one yard to another to in-
crease the receiving yard's inventory before the sending yard's inven-
tory reached its maximum need. Deadheading of this type reduced
our total fleet requirements by about five percent.

RESULTS AND LIMITATIONS

The results tabulated from the fleet-sizing exercise are displayed
in Exhibit C.2. All of these results depend, to some degree, on the
accuracy of the TOD distributions. As a step-by-step consideration
of the process has shown, the TOD distributions interact in a compli-
cated pattern to produce load factors and maximum inventory require-
ments. The accuracy required, however, is only enough to estimate
the way in which the peaking patterns for different city-pairs are likely
to interact with each other. No claim to real accuracy in predicting
the number of passengers on board a particular train, at a particular
station on the tenth busiest day of 1890, is made. The data used pro-
duced reasonable peaking patterns and fleet-size requirements. Each
of the results is briefly discussed below.

Train-Miles

Extra sections were needed almost exclusively in the Philadelphia-
New York route segment. Fourteen extra trains were required on the
average day in 1990, The distribution of consists was relevant only to
crew costs. The baseline assumption was tha: four-man crews would
be required on all trains up to ten cars in length, and that five-man
crews would be required on twelve- and fourteen-car trains. A tabu-
lation of the trains from the time-distance chart yielded 12, 26 mil-
lion train-miles in 1990, 2.4 percent of which were run with five-man
crews. These were the figures used for the baseline case.

Load Factor
A load factor of 63.1 percent was projected by the exercise.

Car Productivi

The minimum fleet necessary ‘o handle the design day in 1990, as-
suming that 5 percent of the fleet was out of service on that day, was

C.18



EXHIBIT C. 2

RESULTS OF FLEET-SIZING EXERCISE

Treain-Miles Extra Trains
1990 Average day 34,067 14
Design day 35, 507 30
2011 Average day 43,819 113
Design day 53,801 150

Load factor

Fleet required on design day, 1990:
Car productivity

Annual train-miles for 1990

2011

X3

Train-miles run with 5-man crew :

4-man crew :

C. 19

63. 1 percent
317 cars
266, 000 miles per car per year
12. 26 million
15. 77 million
2. 4 percent of total

97, 6 percent of total



317 cars. Since the total annual car-miles were estimated to be 84. 3

million, the scheduling constraint on productivity was determined to be
266, 000 miles per car per year,

C.20



APPENDIX D
CORRIDORRAIL FINANCIAL MODEL LINE ITEMS

This appendix supplements with greater detail the discussion in
Section III of the computational steps in the CorridorRail Financial
Model. The line items in the mcdel's printout ara discussed in the
order in which they would appear in the projections (e.g., Appendices
F, G, and H) although any particular projection would omit some of
the items. The income-sharing payment, for example, is omitted from
the baselir.- case (Section IV) but included in the owner/operator case
(Section VI). For each line item discussed, the scope and the method
of computation are defined. Exhibits D. 1 through D. 6 are extracts of
the financial statements and may be helpful in using the following ma-
terial.

Cover nge

Return on Investment (ROI) is the discount rate which will reduce the
net present value of the stream of net cash flows to zero.

Net Present Value, sometimes called net present worth, is the sum
of the stream of net cash flows after discounting them for the time value
of money as specified by the input called "Present Value Discount Rate. "
The discounted cash flows include the terminal value of the project. The
expression for net present value is:

> (ry (1+r)

y=1

-n
) + (terminal value) (1+r)

where:
y = year
n = number of years in projection
f

Yy
r = discount rate

net cash flow in year y

ROI and Net Present Value are calculated for »sch organization and for
the total project. In the baseline case, for exumple, the difference be-
tween the indicators for the operator and for the total project result
from the project manager expenditures.

D, 1
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Cash Flow Summary

Pages 1 and 2

Name of Entity appears above the column in which the namc of each
entity for which projections are made is listed. Net Cash Flows for
each year are listed on the same line as the entity's name. A negative
cash flow indicates that operations during that year required external
financing, while a positive cash flow indicates that operations produced
excess cash.

Project Manager Expenditures in each year are subtracted from the
sum of the cash flows for the operating entity(ies) in that year to produce
the ""Total Project" cash flow.

Total Project cash flows are then discounted to produce the total
project ROI and net present value figures on the preceding page of the
projections,

The Terminal Value is a substitute for the value of the project re-
maining after the last year of the projection. Although it does not ap-
pear in the printout as such, the terminal value figure is implicit in
certain figures, depending on which of the program options is selected.
There are two ways to calculate terminal value:

. add the book value of assets less investments into the
cash flow in the last year of the projection; or

. extrapolate an infinite stream of cash flows equal to
that calculated for the last year of the projection.

In the former case, the net cash flow for the last year of the projection’
includes both the cash generated by the project and the book value of all
assets except investments. In the latter case, the amount added to the
net present value as a terminal value can be calculated from the formula
for summing an infinite geometric series:

-(years projected)

net present value _ net cash flow in last year x (1 + discount rate)

of terminal value discount rate

Although the former is the more conservative measure of terminal value
whenever the earning power of the railroad exceeds the book value of

its assets, the latter case is better able to differentiate aruong assump-
tions that vary the income level rather than the investment level for the

project,
D, 9



Pro Formas,
Page 1,
Operating and Investment Statistics

LY

Pasgsenger Trips is the number of revenue passengers carried each
year. A number must be specified for each year as an input to the pro-
gram.

Passenger-Miles is the total number of miles traveled by revenue
passengers on the reilroad each year. This number must be specified
for each year as an input to the program.

Car-Miles is the total number of miles traveled by passenger cars
during the year and includes both revenue miles and deadheading. It
is calculated by dividing passenger-miles by seats per car and then tak-
ing the result and dividing it by the load factor. The average number
of seats per car allows for the seats displaced by a snack-bar:

passenger -miles
car-miles = seats per snack bar ¢ 108d factor

seats percar - o per snack bar

Train-Miles is the sum of the number of miles traveled by each
train (i, e., the number of car-miles divided by the average number of
cars per train). The program accepts figures for train-miles in 1982,
1990, and 2011. It interpolates linearly between these figures. For
the analysis which supports the figures used in the baseline run for
train-miles, see Appendix C. The justification for the method of inter-
polation is to be found in Appendix C as well.

Facilities Investment items are specified as model inputs for each
year. They consist of service facilities, track upgrading and struc-
tural development, long lead materials, fencing, land acquisition for
track realignment, system test, bridge and tunnel upgrading, electri-
fication, signaling control, stations, and freight facilities.

Total Facilities Investment is the sum of the accounts under facili-
ties investment (service facilities through freight facilities).

Pro Formas,

Page 2,
M Income Accounts

Commuter and Local Freight Contribution is the amount transferred
from suburban commuter and local freight services to CorridorRail as

D. 10



an allocation of maintenance of way and structures (M of W&S) and dis-
patching costs. The program requires a percentage to be allocated to
commuter and local freight services for dispatching and for M of W&S.
The dispatching percentage is multiplied by the dispatching cost and
then by the departmental and general overhead rates. The M of W&S
percentage is multiplied by the total M of W&S cost (including super-
vision) and then by the general overhead rate. These products are
summed to calculate the total contributicn of commuter and local freight
services.

Where:

M of W&S cost

dispatching cost

M of W&S share

dispatching share

transportation overhead burden rate
general overhead burden rate

then
the contribution equals

[mxM+dxDx(1+t)x(1+g)

Inter-Corridor Amtrak Contribution is the portion of costs allocated
to intercity passenger traffic which is not included in CorridorRail (e. g.,
trains from New York to Miami). It is calculated in a manner similar
to the preceding accour.t. See Appendix B for the details of the calcula-
tion of the four percentages used in these allocations in the baseline case.

Food and Liquor Revenue is the revenue from on-board food and li-
quor sales, calculated as a product of passenger-miles and a consump-
tion rate.

Primary Revenue is the baseline case, passenger fare revenue as
specified for each year in the program input data. It may be calculated
differently in other cases; for exartyie, in the separate owner/operator
case (Appendix G) the owner's primary revenue is the operating cost
subsidy it receives from the operator, commuter services, local freight
services, and inter-corridor passenger services.

Total Revenue is the sum of the last four accounts,

D. 11



EJ_cEens es

The cost methodology used in projectirg operating costs for Corri-
dorRail is fully described in Appendix B. The programming for the
operating expenses is intended to accomn.odate the figures produced
by this methodology.

Station Personnel is the cost of all personnel other than station
masters, employed in the stations (e. g.., ticket sellers). The cost
figure is calculated by multiplyng the cost per passenger by the num-
ber of passenger trips.

Station Cleaning and Utilities is a fixed annual cost which covers
heating, lighting, contracted cleaning, and supplies not included in
overhead.

e Carts is the cost of stocking, maintaining, and reposition-
ing fleets of baggage carts used by passengers. It is estimated as a
cost per passenger.

Train Supplies and Expenses consist of the cost of heating and light-
ing the cars in the station, cleaning the cars, and purchasing the mis-
cellaneous supplies used on board. It is estimated as a cost per car-
mile.

Food and Liquor Cost is the cost of purchasing food and liquor and
the cost of getting it on board (i. e., the cost of a commissary). The
figures are calculated as a percentage of Food and Liquor Revenue.

Snack Bar Attendants is the wages of the attendants who staff on-
board snack bars. The figure is calculated as a cost per snack-car-
mile. The number of snack-car-miles is calculated by dividing car-
miles by cars per snack-bar.

Ticket Agency Commissions is the figure for commissions paid for
off-line ticket sales and is calculated as a percentage of passenger
revenue. This percentage is the product of the commission rate and
the percentage of revenue from off-line sales.

Reservations is the figure for the wages of the employees in the
central reservations bureaus, the communications costs, the cost of
automated reservations and ticketing services, and a share of the
amortization of central computing services (both hardware and soft-
ware). It is caiculated as a cost per passenger.

D. 12



Promotion is the marketing and promotional expenses other than
ticketing and travel agency commissions. It is calculated as a percent-
age of the five-year running average of passenger fare revenue.

Passenger Service Department Overhead is the passenger services
burden rate applied to the running average of Station Perscnnel and
Snack Bar Attendants.

Car Maintenance is wages, fringe benefits, and parts. It is cal-
culated as a cost per car-mile.

Mair.tenance of Equipment Department Overhead is the figure ob~
tained when the maintenance of equipment (M of E) burden rate is ap-
plied to car mainteaance.

Energy is the expense of propulsive energy and is calculated as a
cost per car-mile,

Crew contains the cost of train crews including engineers, train-
men, and conductors, but does not include snack-car attendants. 1t is
calculated as the sum of the products of four pairs of input data: each
pair consists of the crew cost per train-mile and the percentage of to~
tal train-miles run with three-man, four-man, five~-man, or six-man
crews.

Switching is the cost of moving cars within the yards to assemble
trains and to adjust consists. Primarily, it is the cost of switching
crews. It is a fixed annual cost.

Dispatching is the cost of operating the Central Control System
(CCS), which dispatches trains for all users of the corridor., Itis a
fixed annual cost.

Station Masters is the cost of station masters, gatemen, and in-
formation services. It is expensed as a fixed annual cost.

Transportation Department Overhead is the five-year running aver-
ages of Energy, Crew, Switching, Dispatching, and Station Masters,
multiplied by the transportation burden rate.

Maintenance of Way and Structures is tne normalized maintenance
of the roadbed, including bridges, tunnels, interlockings, and other
structures not elsewhere included. It is a fixed annual cost,

D, 13



Maintenance of Catenary is the cost of maintaining the power supply
system and is a fixed annual cost for normalized maintenance.

Maintenance of Communicazion and Signals is the cost of maintain-
ing CCS. It is a fixed annual coust.

Maintenance of Stations, Shops, and Yards is primarily the mainte-
nance of buildings. It is a fixed annual cost,

Maintenance of Way Department Su rvision is the cost of adminig-
tering the maintenance of way and structures department. It is a fixed
annual cost.

Transportation Department Liabilit represents insurance and liabil-
ity expense normally found in ihe transportation accounts. It is calcu-
lated as a percentage of train crew costs. Certain other liability ex-
penses are included in the overhead.

ra Expense Transfer is the operating cost reimbursement
transferred from the second organization (e.g., an operator) to the
first organization (e.g., an owner). It is calculated as the sum of the
first organization's maintenance of way, dispatching, and switching
costs, plus the appropriate overheads (both departmental and general).
If the first organizaticn does not incur one or more of these costs, it
is simply omitted from the calculation. In the separate owner/operator
projections which are reproduced in Appendix G, the Operator totally
reimburges the owner's operating costs. The operator, who has re-
ceived a percentage of these costs from the other users of the track,
passes the receipts on to the owner. The remainder of the owner's
cost reimbursement is the operator's own contribution.

General Overhead is the general overhead burden multiplied by the

sum of all other opera:ing expenses, including any transfers and depart-
mental overheads.

Total ra E es is the sum of all accounts under the head-
ing "Expenses. tion Personnel through General Overhead. )

Pro Formu,
3

Sources and Uses of Cash
“

Total Revenue is taken from page 2 of the pro formas.
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Total Operating Expenses is taken from page 2 of the pro formas.

Operating Income is the difference between Total Revenue and Total
Operating Expenses,

Other Sources and Uses of Cash

Sale of Rolling Stock is the receipts from the sale of salvageable
rolling stock. It is calculated as the percent of cost salvaged times the
total cost of cars delivered one total car-life hefore the current year.
See the discussion of ""Rolling Stock Accounts'' in Section III for & fuller
explanation of car lives, rehabilitation, and salvage.

Prepayments on Rolling Stock is the advance payments on car pur-
chases and is calculated as:

(percent paid one year before delivery) x (cost of next year's delivery) +

(percent paid two years before delivery) x (cost of deliveries two years
hence)

Final Payments on Rolling Stock is the residual percentage of the
cost of rolling stock delivered in the current year.

Rolling Stock Rebuilding is the cost of the one-time rehabilitation of
rolling stock. It is calculzted as the percent of cost to rebuild cars
multiplied by the total cost of cars delivered in the year indicated by
tne input called *'year in which cars are rebuilt’’.

Total Facilities Investment is taken from page 1 of the pro formas.

Real Asset Acquisition is the cost of acquiring the ROW. The cal-
culation of this cost varies from year to year:

« The total purchase price is expended in the first year of
the projection.

. The interest expense is added in the first year of the pro-
Jection and in all years through the first year of high-
speed operations. This capitalization of interest expense
stops after the first year of operations, when cash from
operations is available.
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. There is no real asset acquisition after the first year of
high-speed operations.

Cash Need Increase is the cash account maintained at a minimum
level based on a percentage of total operating expenses. The cash
need increase is the previous year's cash balince subtracted from the
current year's cash balance.

Receivables Increase is the account that reflects the annual change
in unpaid receivables (i.e., fares charged to credit cards or commer-
cial accounts). As total revenue increases, funds must be supplied to
increase the amount of this credit extended. The receivables are
maintained at a percentage of passenger revenue, and the increase is
obtained by subtracting the previous year's balance from the current
Year's receivables balance.

Inventory Increase is the account that reflects fluctiations in inven-
tories. The only significant inventories are those of materials and sup-
plies used in the maintenance functions. The current year's materials
and supplies are calculated as a percentage of the maintenance costs
(of equipment and of way). The increase is the previous year's balance
subtracted from the current year's need.

Net Cash Flow is the operating income plus sale of rolling stock
less the uses of cash above (rolling stock prepayments through inven-
tory increases). The stream of net cash flows summarizes the net
cash requirements (in investment years) and net cash generated (in re-
turn years) by the project. It is not affected by the method of financing,
except through capitalized interest. As a surrogate for the cash flows
after 2011, a terminal value may be added into the cash flow in the last
year. (See the preceding discussion of Terminal Value, )

New Short-Term Debt is a line of credit drawn in periods of cash
shortage. (See Cash Manag>ment Routine in Section III for the mcthod
of calculating short-term debt.)

New Long-Term Debt is set equal to Total Facilities Investment.
If long-term debt were received in blocks not matched with expendi-
tures, it is assumed that investment income would cancel the interest
expense on undisbursed debt receipts.

New Long-Term Debt with Sinking Fund is set equal to real asset ac-
quisition.
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ROW Purchase Bonds Retirement is set equal to the sinking fund
issue outstanding in the year of retirement only. The year of retire-
ment is the term of sinking fund added to the first year of projection.

Short-Term Debt Retirement is described in Cash Management
Routine (Section III),

Long-Term Debt Retirement is described as the repayment of im-
i ovement loans as cash is available. (See the Cash Management
Routine. )

Liquidation of Reserve is the account from which funds are paid to
retire the bonds. In the year in which the purchase bonds are retired,
the sinking fund balance from the preceding year is liquidated and made
available to retire the bonds. The remaining cash need to accomplish
the retirement (approximately equal to one year's payment to the re-
serve) is made up through the Cash Management Routine. In other
words, instead of making the regular fixed payment to the sinking fund
in the vear of maturity, the amount necessary to retire the issue is
paid,

Debt Service Transfer is the amount paid by the second organization
to the first organization in order to make the sinking fund payment. It
is calculated from the amount of the bond issue, the interest rate
charged, and the interest rate earned on the fund in order to make the
constant annual payment which will retire the bond issue upon maturity.
The expression is:

bx B
a+r)" -1
Where:
bond interest rate,
total amount of bond outstanding,

interest rate earnable, and
number of payments.

b
B
r
n

The number c. payments is one less than the difference between the year
of maturity and the vear in which high-speed operations begin.

Debt Service Trang ¢ red is the receipt of the Debt Service Transg-
fer from the second orgarization by the first.

Short-Term Debt Interest is calculated by multiplying the short-
term debt outstanding at the end of the previous year or the current

[}
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year, whichever amount is greater, by short-term deut interest rate.
This forces the borrower to refrain from making unscheduled debt re-
payments until December 31 and to maintain an operating margin of
safety by extending borrowing beyond both ends of a period of cash
need. (See Cash Management Routine. )

Long-Term Debt Interest is the long-term debt interest rate mul-
tiplied by the current year's long-term debt balance before unscheduled
long-terin debt retirement.

ROW Purchase Bond Interest is the interest expense (charged cnly
after the first year of high-speed operation, when capitalization ceases)
of the bond irsue.

Sinking Fund Payment is the annual payment into the sii:tin;; iund,
It is calculated in the same way as the Debt Service Transfer ac. runt,

Income from Sinking Fund is the interest earned on th. sinking fund.
Because debt transactions, including payment to the sinking fund, are
made on January 1, interest is earned on the current year's payr:eut.
The interest is automatically reinvested by the fund and is, theretore,
added into both sources and uses of cash.

Net Cash After Debt Transactions is the stream of flows which sum-
marizes the total need for (or potential return to) equity financing. The
calculation of an internal rate of return on this stream would provide a
yield or return on equity figure.

New Grants reflects the equity receipts set ezl to rolling stock
purchas¢ payments (both prepayments and final installments) plus in-
come-staring receipts. .

Liquidation of Investments reflects the decrease in short-term in-
vestments (not including the sinking fund reserve). It is the first place
turned to in a time of cash need. (See Cash Management Routine in Sec-
tion II1.)

Income from Investments is the interest rate earnable multiplied
by the previous year's short-term investments balance,

Income Transfer is the income-sharing percentage multiplied by net
income, if a positive income obtains.

Investment of Surplus is described under Cash Management Routine
in Section IT1.

D, 18



Total Sources of Cash is the sum of all cash sources including op-
erating income.

Total Uses of Cash is the sum of uses. This account should balance
the total sources.

Pro Formas,

Page 4,

Income Statement

Operating Income is copied from page 3 of the pro formas.

Sale of Rolling Stock is the amount of profit (receipts less book
value) recognized when cars are sold for salvage. Because ‘he cars
are fully depreciated when sold, the profit equals the Rolling Stock
Sales figure from page 3 of the pro formas.

Income from Investments is copied from page 3 of the pro furmas.

Income from Sinking Fund is copiec from page 3 of the prc formas.

Interest Expense is the sun: >f all debt interest expense.

Rolling Stock Depreciation is the depreciation of rolling stcck when
no rebuilding is to be done. (See Section III, under the heading '"Rolling
Stock Accounts'.) Rebuilding is paid for with cash from operations
(i. e., no grants are provided for rebuilding). The rebuilding expense
is capitalized by adding it into the Rolling Stock at Cost account, and
is depreciated using straight-line depreciation over a period equal to
the difference between the inputs for Car Life if Not Rebuilt and the
Total Car Life. Tuhie Adepreciation is added into the Rolling Stock De~
preciation account and thereby also into the Accumulated Depreciation
account. When the car is sold for salvage, the original cost of rebuild-
ing is subtracted from the Rolling Stock at Cost account and from the
Accumulated Depreciation account.

Net Income is the operations income plus sales of rolling stock plus
investment income less interest less depreciation.

Pro Formas,
Page 4,
Balance Sheet
Cash is a pe: ~entage of the current year's operating expenses.

D, 19



Other Receivables is the amount of credit extended to passengers.
It is calculated as a percentage of passenger revenue.

Prepayments is the prepaid rolling stock account and is calculated
as the previous year's prepayments balance plus this year's prepay-
ments less this year's deliveries x (total percent prepaid).

Materials and Supplies is maintained at a percentage of the direct
maintenance and maintenance department overhead costs,

Investments is used to absorb excess cash and as a source of cash
when operations require cash. Although it generates income, this in-
come is not produced by operations and therefore is not included in the
cash stream used for ROI. The investment income is available as a fu-
ture source of cash, thus somewhat reducing the total cost of capital.

Sinking Fund is the fund set up to ensure repayment of the ROW bond.
The balance includes compound interest earned plus this year's payment
less liquidation plus previous year's balance.

Rolling Stock at Cost is roliing stock after sales and purchase, plus
rehab.iitation, valued 2 cost.

Accumulated Depreciation is the accuruleted depreciation of the roll-
ing stock.

Rolling Stock Book Value is the rolling stock at cost less accumulated
depreciation,

Improvements is the cumulative total of the investment of fixed fa-
cilities.

Real Assets is the cumulative total of the cost of purchasing the
ROW, including interest capitalized.

Total Assets is the sum of the accounts (except Rolling Stock Book
Value) listed under the heading ""Assets" (Cash through Real Assets).

Short-Term Debt is the previous yeat's short-term debt plus new
short-term debt less repayment of short-term debt.

Long-Term Debt is the previous year's long-term debt plus new
long-term debt less repayment of long-term debt.

D, 20



ROW Purchase Bond is the amount of the ROW purchase bond issue out-
standing.

Total Grants is the cumulative sum of grants received from New
Grants.

Retained Earnings is the cumulative sum of Net Income.

Total Liabilities is the sum of the accounts listed under the headings
"Equity and Liabilities' (Short-Term Debt through Retained Earnings).

Working Capital is calculated as:

cash + receivables + prepayments + materials
and supplies + investments - short-term debt

Pro Formas,

Page 4,

Transfer Payments

Each of the transfer payments (debt service transfer, expenses
transfer, and income-sharing payment) is repeated at this point if it
is applicable.

Total Transfer Payments is the total amount transferred by the or-
ganization and is equal to:

expense transfer + debt service
transfer + income-sharing payment
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