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FOREWORD

Prior to 1971, the Accounting Committee of the
American Transit Association had recogni zed an urgent need
for conparative operating and financial data for the urban
mass transit industry. The need for reliable, conparative
financial and operating data was al so recogni zed and expressed
by researchers involved in industry planning and anal ysis

activities.

In the spring of 1971, the Anmerican Transit
Associ ation (ATA) and the Institute for Rapid Transit (IRT)
submtted a grant request to the Urban Mass Transportation
Adm ni stration (UMIA) defining a proposed project to devel op
a uniformindustry reporting system This industry proposal
was eventually nodified and refined by UMIA, with industry
participation and concurrence, into the formation of Project
FARE. The project started on March 1, 1972, with a contract
to Arthur Andersen & Co. as the prinme contractor for Project

FARE.

Under the contract, UMIA retains overall adm nistra-
tive control through its Project Technical Director who works
directly with the Industry Control Board to provide policy
direction for the project. The Industry Control Board provides
direct input into the project through its sixteen nmenbers who

represent a cross section of the urban mass transit industry.
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This Board includes representatives frommass transit systens,
commuter rail operations, the ATA, the IRT, the National
Governor's Conference, and the National League of Cities. The

UMTA Technical Director and the Board nmeet with the contractor

periodically to establish policy, provide direct input, evaluate

progress and review future work plans for the project.

The primary objective of Project FARE (Ei nanci al
Accounting and Reporting Elenents) is to develop and test a
candi date reporting systemwhich will accunulate transit
i ndustry financial and operating results by uniform categories.
The systemis to be designed so that it can eventually be
i npl emented on an i ndustry-wi de basis. To ensure the
feasibility of future inplenmentation, the candidate reporting
systemw || be tested for practicality and useful ness at
sel ected operating sites.

Utimately, the information collected through the
i ndustry-wi de reporting systemw || be designed to address the
want s of:

S Federal, state and |ocal governnment agencies
for transit industry analysis and for finan-
cial assistance program adm ni strati on.

S Transit industry associations for nonitoring
i ndustry performance.

S I ndi vidual transit systenms for conparing their

performance with other transit systems with
simlar characteristics.
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The FARE project has been divided into the foll ow ng

t asks:

Task | - | dentify the information requirenents
of the potential users of the
system

Task |1 - Survey the capability of selected transit
systens to supply the information
required.

Task Il — Devel op a candi date system of reporting

el ements for which inplenentation is
currently feasible.

Task |V - Test inplenment the candi date system at
sel ected transit systens.

Each of these tasks is to be concluded with the subm ssi on of
a witten task report by Arthur Andersen & Co. This is the

report for Task 1I.
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CHAPTER 1
INTRODUCTION
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Chapter 1

| NTRODUCTI ON

The trends in the econom c characteristics of the
urban mass transit industry have been docunented in other recent
studies and will not be repeated in depth here.! In the past
two decades, operating costs have increased faster than fare
box revenues. This trend has placed an increasing nunber of
transit systens in the position of not being able to stretch
revenues to cover operating costs. To alleviate this problem
t hese systens have been forced to explore various alternatives.
Typical alternatives include raising fares, reducing service
| evel s, seeking subsidies, or suspending operations. Public
authorities have been established to take over the operations
when the private owner suspended operations due to an

unf avor abl e econom ¢ envi ronnment .

1. The follow ng two studies contain extensive description

of the condition of the industry:

1. Feasibility of Federal Assistance for Urban

Mass Transportation Operating Costs, U. S.

Department of Transportation,, Novenber, 1971.

2. Economic Characteristics of the Urban Public

Transportation Industry, U S. Departnent

of Transportation, February, 1972.

1-1
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The decline in the ability to cover operating expenses
with fare box revenues is primarily associated with the decline
in transit service demand. People have shifted from mss transit
to the autonmobile to nmeet their mobility demands. This abandonnent
of mass transit in favor of autonobiles has contributed to conges-
tion, noise pollution, and air pollution -- major hall marks of the

deterioration of the quality of urban life.

For many conmmuniti es and urban planners, these trends have
i nduced a fundanmental reevaluation of the nature and basic objectives
of the transit industry. The concept of transit systens as profit-
maki ng enterprises is becom ng nore obscure as evidenced by the fact
that nmore and nore transit systens, both large and small, are
becom ng
t he operating responsibility of public agencies. Transit systenms are
comng to be regarded as an essential public service somewhat simnm -
lar to fire and police protection services. Wen their operations
are viewed as public services, transit system nanagers can devel op
a broader view of the levels of service to be provided. The levels
of service can be defined in the context of achieving goals other
than just profit maxim zation. Mbility considerations in the
urban area have becone the prime target for nost transit systens.
For exanmple, increased transit services can be ained at workday
autonobil e commuters in order to reduce travel-to-work tine and
pol lution. Increased transit services can also be ained at the
needs of the community at |arge and subgroupi ngs, such as the trans-
portation di sadvantaged -- the young, the elderly, the poor, and

t he handi capped.
1-2
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This concept of transit services and the dire economnc
circunmstances of the industry have |ed to suppl ementi ng operating
revenues with public funds to cover costs. The subsidies have
cone fromlocal, state, and Federal |evels of governnent and have
taken many forns. State and | ocal subsidies have stinul ated
capital equi pment expansion and repl acenent and have helped to
cover current operating expenses. Federal aid has so far been
restricted to capital grants and research and devel opnent; however
various types of operating assistance have been considered by the
Congress for several years. |t appears that Congress is ready to
enact legislation for an operating subsidy program for urban mass

transit.

1-3
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1.1 RECENT RESEARCH EFFORTS

The foregoing general description of the industry has
been substantiated by several recent research efforts. In each
of these efforts, a common observati on has been that the basic
research information is inconplete and | acking in conparability
and consistency. There is no procedure for collecting data in
which all of the transit systens consistently apply the sane
standards for reporting their performance results. It has, there-
fore, not been possible to get an accurate neasure of the operating
deficit for the industry nor to obtain conparable nmeasures of the
| evel s of service being provided by the various transit systens.
An i nproved information base describing the industry is a pre-
requisite to effective planning and adm nistration of a program for
assisting transit operations. The FARE Project was devised to help

create that inproved information base.

1-4
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1.2 OTHER TRANSI T | NDUSTRY REPORTI NG SYSTEMS

Previous attenpts at systematic collection of data
fromtransit systens have had limted effectiveness because of

i nherent defi ci enci es.

The American Transit Associ ation (ATA) system for
coll ecting financial and operating statistics is the nost wi dely
used system and its products are widely referenced in research
projects. However, the ATA reporting system provides for vol un-
tary subm ssion of reports by all transit systens in the United
St ates and Canada; and only 10-15% of the systens file reports.
The ATA system does not use a standard definition of reporting
categories applied uniformy by all reporting entities. To the
contrary, the systemhas different forns for the reports to be
submtted according to Interstate Comrerce Conm ssion uniform
charts of accounts or the Anmerican Transit Accountants' Associ a-
tion uniformcharts of accounts. Because there are substanti al
di fferences between these charts of accounts, a transit system
using an | CC chart cannot be conpared with a transit system using
an ATA chart. As a result, the reports of these two transit
systens cannot be consolidated to accurately neasure their

aggregate financial performance.?

1. These limtations are fully recognized by the ATA. The

Associ ation has therefore played a maj or supporting role

in the devel opnment and conduct of the FARE Project.

1-5
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Anot her system adm ni stered by the ATAis the Transit
Pars Data Interchange. Pars is also based on voluntary reporting;
but, contrary to the ATA financial reporting, those who report
are obliged to use standard definitions for reporting categories.
The data reported are used to calculate certain "derived ratios"
and the percentage rel ationshi ps between various cost categories
and operating revenues. The calcul ated data are arrayed to show
conparisons of a transit systemw th other transit systenms and
with the par for each category. The pars are standards devel oped
by an ATA committee in the md-fifties. The pars indicate the
per cent ages of each operating revenue dollar that should go to
vari ous expense classes in order to | eave 10% for net operating
profit. Because transit systenms have been converting frompri-
vate to public operations with the acconpanying change from a
profit orientation to a service orientation, the pars concept
needs to be inproved by focusing on cost and service |evel

measur enent .

Organi zations other than the Anerican Transit Associ -

ation have also attenpted to devel op reporting systens for the
coll ection of data describing transit operations. The M chigan
Department of Commerce, Bureau of Transportation contracted with

t he American Acadeny of Transportation, Ann Arbor, M chigan for

t he devel opment of a reporting systemfor the state of M chi gan.
Simlar efforts have been or are being conducted in the states of
W sconsin and Pennsylvania. The M chigan project stopped short of

devel opi ng standard definitions for the reporting categories.

1-6
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Any reporting systemwhich is not based on a uniform application
of standard reporting category definitions will fail to provide
the consistency and reliability needed in operating performnce

data for the transit industry.

Al t hough many transit systens use the | CC chart of
accounts, they are not all required to report operating results
to the 1CC. Those transit systens not engaged in interstate
operations nor in intercity operations for which the |ICC nust
issue a license are not required to report their operating
results to the 1CC. The vast majority of transit systens do not
report to the I CC, but nmany of themare required to report to
their state departnment of transportation or state public utilities
conm ssion using the 1CC reporting formor a variation thereof.
The | ack of centralized data collection and processing and the
variations fromstate to state prevent this data collection effort

fromserving an industry-w de need.

1-7
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1.3 FARE PROJECT

To fulfill the need for an inproved transit industry
reporting system the FARE Project was defined through the
joint efforts of the ATA, the Institute for Rapid Transit (IRT),
and UMTA. The objectives of this project as stated in the contract
are to "inmprove the consistency and reliability of financial and
operating data on transit conpanies”. In other words, the FARE
Project is to produce a reporting systemthat will overcone the

deficiencies in the existing reporting systens.

Two ot her projects being perfornmed or being tal ked about
by DOT bear close relationship to the FARE Project. The distinc-

tions between these projects should be clearly understood.

The TOMS project (Transit Operations & Managenent Systens)
and its associated project, SIMS (Service, |Inventory, & Miintenance
System - fornerly TRANSMAN) are intended to devel op inproved
internal information systenms for transit system managenment. These
projects may conplenment the FARE project if they successfully
upgrade the capability of transit systens to supply the information

to be reported in the FARE reporting system

The Indicators Project has been under discussion within
DOT, though an RFP has not been issued. Fromthe general description
of this project given by UMIA officials, it is expected to devel op
a systemfor the collection of a conprehensive data base descri bi ng

urban mass transit needs and operations. |Its purpose is |like that

1-8
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of the FARE Project, but its scope is larger in that it wll

i nclude information sources other than just operating transit
systens, e.g., state and |ocal transportation planning agencies,
hi ghway departnents, etc. As shown in Chapter 4, a substanti al
ampunt of transit industry information not being covered by the
FARE Project is being left to a separate, conplenmentary project

such as the Indicators Project.

1-9

Word Searchable Version not a True Copy



CHAPTER 2
METHODOLOGY

Word Searchable Version not a True Copy



Chapter 2

METHODOL OGY

In addition to certain admnistrative steps perforned
at the outset of the project, the first work step performed in
Task | was the devel opnment of a prelimnary statenment of design
criteria for the reporting system The design criteria cannot
be established in final format this early point in the project
since they are subject to continuing refinement in subsequent
stages. However, on the basis of the project team s understand-
ing of the scope and objectives of the project, a prelinnary
st atement was devel oped to serve as a point of departure for
subsequent work steps to be conpleted. As the work included
under Task | progressed, the criteria were reviewed and refined
periodically to reflect additional considerations which have
been identified in the work perforned to date. The criteria
defined in Chapter 3 will serve a simlar function in future

tasks and be subject to further change as the project progresses.

2.1 | NFORMATI ON REQUI REMENTS

The primary objective of the Task I work steps was to
identify the anticipated information requirenents of potenti al
users. Qur basic approach was to establish direct contact with
a broad cross section of individuals in the industry who were
expected to have valid input in the definition of information

requi renents. Frequently these contacts provided printed
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mat eri als of significance for the project reading file. This

mat eri al has been anal yzed by a nmenber of the project team Each
personal contact and each reading file itemof interest was
described in the project synopsis file. The synopses were
reviewed and sonme of the nore significant reading file itens were
anal yzed in greater detail to arrive at the initial description
of industry information requirenments in Chapter 4. W expect
that this description of information requirements will be further
refined, revised as necessary, and confirmed in | ater stages of
the project. The people we contacted to seek basic input infor-
mati on for Task | were individuals with acknow edged experi ence
and expertise in one or nore of the follow ng areas:

— Transit system operations.

Federal governnment transportation
program pl anni ng.

— Projects simlar or conplenentary to
t he FARE Proj ect.

Regul ation of transit operations.

2.2 | NDUSTRY | NFORMATI ON SOURCES

Sone of the nore inportant industry information sources
contacted in Task | include the foll ow ng:
Transit System Operations Expertise:

The FARE Project Industry Control Board
conposed of financial and operating
executives fromselected transit systens.

A consultant in transit system operations
and forner Chief Engineer of a major
transit system

2-2
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Federal Government Transportation Program
Pl anni ng Experti se:

Department of Transportation personnel whose
primary responsibilities include the
performance of econom c anal yses of the urban
mass transit industry and the planning of
federal prograns for aiding the industry.

The Director of Financial Managenment for UMIA,
who is also the technical director of the FARE
Project for UMIA.

An i ndependent consultant for transportation
system econom ¢ anal yses, fornmerly with the
I nstitute for Defense Anal yses.

Simlar and Conpl enmentary Projects Expertise:

Persons fromthe M chigan Bureau of Transportation
and the Anmerican Acadeny of Transportation who
participated in the devel opment of a reporting
system for transit operators in M chigan.

Fi nanci al managers of the Toronto Transit Conm s-
sion whose system served as the basis for the
devel opment of an operating subsidy program for
the Province of Ontario, Canada.

UMTIA and M TRE Cor porati on personnel who partici-
pated in the devel opment of the TOMS and SI MS
(formerly TRANSMAN) prograns.

ATA personnel who adm nister the various ATA data
col |l ection systens.

Transit I ndustry Regul ati on Experti se:

Persons fromthe M chigan Bureau of Transportation
who surveyed the regul atory reporting require-
ments of various states in their project for
devel oping a reporting systemfor transit opera-
tors in M chigan.

An official of the Interstate Commerce Commi SSi on.

2-3
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Chapter 3

DESI GN CRI TERI A

One of the first work steps to be perforned in Task |
was devel opnment of the prelimnary design criteria. This step
was schedul ed early to establish a benchmark for other work
steps to followin Task I. This early effort was desi gnated
"prelimnary" to indicate that changes will be made to the
design criteria as the project proceeds and nore know edge is
gained which will affect criteria definition. Thus, the pre-
limnary design criteria presented bel ow represent a genera
statenment of the objective and characteristics of the candi date

reporting system

3.1 REPORTING SYSTEM OBJECTI VE

The objective of the reporting system being desi gned
in the FARE Project is to provide the basis for collection and
analysis of a data |library describing the periodic financial

and operating results of the nation's urban mass transit industry.

3.2 GENERAL CHARACTERI STI CS

In order to inprove reliability and consi stency of
data fromthe | evels that have prevailed for past reporting
systens, standard definitions of reporting categories are to be
uniformy applied by all transit systens generating input to the

data library. The reporting categories are to be defined at the
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| owest feasible | evel of "building blocks" to permt summari zi ng
the data to higher level information categories in different ways
according to the varying needs of different users. The potenti al
users are expected to be federal, state and | ocal governnent

adm ni strative and regul atory agencies, industry associ ations,

and individual urban mass transit systens.

3.3 REPORTI NG PARTI Cl PANTS

The systemis to be designed to cover urban mass
transit systems providing transit services by the foll ow ng nodes:

— Comuter rail

— Rail rapid transit

— Streetcar/cable car

— Trackless trolley

— Mtor bus

— Ferry boat
As the reporting systemis intended to be used by many different
interested parties, it will be nost useful only when it receives
t he broadest possible participation by reporting transit systens.
To obtain the broad participation necessary to nake the system
nost effective, the various governnental agencies and industry
associ ations nmay need to encourage the transit systens to parti-
cipate. This type of encouragenent, plus the transit systens'
self-interest in valid conparison to peer groups, hopefully

shoul d provi de broad-based participation.

3-2
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3.4 REPORTI NG FREQUENCY

Generally, the data will be reported on an annual
basis. However, there nay be sonme special reporting categories
for which data is desired nore frequently. Each transit system
participating in the reporting systemw |l conpute its annual

data for a common twel ve-nonth period.

3.5 REPORTI NG CONTENT

Chapter 4 of this report describes the information
requi renments for the industry as currently perceived by the
potential users of the system Not all of the information
required by all of the users is obtainable fromthe transit
systens, i.e., through this reporting system Those informtion
requi renments which are expected to be satisfied through this
system are so indicated in Chapter 4.

In general, the reporting categories will cover two

mai n cl assi fications:

— Operating statistics, such as, passengers
carried, seat-mles offered, and other
guant ati ve dat a.

— Financial data (in the formof the building
bl ocks) for nmanagenent reports.

A standard definition for each reporting category will be

devel oped in Task I11.

3.6 REPORT GENERATI ON

This project will not yield an internal information
system for transit operators, nor will it require conversion of

any reporting transit operator's chart of accounts to the

3-3
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reporting categories of this system Nevertheless, it may be
necessary for sonme transit operators to upgrade their internal
i nformation systens and chart of accounts to be able to report
the data categories developed in the FARE Project. W expect
that the data for the reporting categories in this systemw /| be
devel oped as foll ows:

1. For nmechanized information systens

a. Use the conputer to translate each transit
system account code to its correspondi ng
FARE Reporting System account code and
to print a trial balance by these latter
codes.

b. Devel op the adjusting journal entries
necessary to convert the transit systems
regul ar accounting treatnment to the stand-
ard treatnment specified for FARE reporting.

C. Post the adjusting entries to the FARE code
trial balance (not to the conputer master-
files) and update the bal ances for each
FARE cat egory.

d. Transcri be the FARE category bal ances from
the trial balance to the FARE reporting
form appropriate for the transit system s
reporting classification.

2. For manual informtion systens

a. Take off a trial balance of the general
| edger on a wor ksheet.

b. I ndi cate the correspondi ng FARE Reporting
System account code for each transit
system account code in the trial bal ance.

C. Recast the trial balance in FARE code sequence
show ng an unadj usted bal ance for each FARE
cat egory.

d. Same as b. for nmechani zed systens.

e. Sane as c¢. for mechani zed systens.

f. Same as d. for nmechani zed systens.

3-4
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I n nost instances, we expect that the FARE categories will be
defined at the same (or higher) level of detail as the internal
transit system account codes, thus avoiding the necessity for
anal yzing a transit system account balance to split it between

two or nore FARE categories.

3.7 SYSTEM CONTROLS

To insure that inmproved consistency and reliability
of reported data are obtained, certain controls should be
i npl ement ed t hroughout the system Since the generation of
input to the systemis wdely decentralized, input control wll

take two forns:

1. Report preparation should be audited by a
centralized audit teamwi th a thorough know edge
of the reporting system By auditing on a cycli-
cal basis, each reporting transit system would
have the preparation of its report audited
periodically.

2. The reporting forms will include a reconciliation
schedule simlar to Schedule "M in corporate
income tax returns. By conpleting this schedul e,
the reporting transit systemwll reconcile the
gain or loss for this report with the gain or
| oss for published financial statenments to insure
t hat none of the costs and/or revenues are
i nadvertently overl ooked.

The design of controls over the processing of reports
and the dissem nation of output reports resulting from such

processing will be part of the inplenmentation of the system

3-5
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Chapter 4

| NFORMATI ON REQUI REMENTS

The FARE Project limts the range of concern to

i nformation about "transit system finances and operations.”
However, for some of the potential users identified in the
contract, other kinds of transit industry information are al so
required. Sone of this information is available only from
sources other than transit systenms, and some of it is not likely
to be thought of as financial and operating data, although it
may be available fromtransit systens. In Task |, we have
identified a general |evel of information requirenments for the

i ndustry, in total, to establish the basis for defining the

specific requirenments pertinent to Project FARE.
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4.1 GENERAL | NFORMVATI ON STRUCTURE FOR TRANSI T | NDUSTRY

The general information structure outlined in Exhibit 4.1-A
is based upon an analytical framework for relating a production
systemto the market in which it operates. The production system
i.e., transit system operates as a buyer of materials and services
in a mrket referred to as a resource nmarket. The production system
al so operates as a seller of the goods or services it produces in a
mar ket referred to as a consunption market. The anal ytical framework
and its relationship to the general information structure are

presented in Appendi x A

Wthin the scope of Project FARE, all of the information
el ements about transit system finances and operations are included
in the first major category of the general information structure out-
lined in Exhibit 4.1-A on the next page. These information elenents
are described in greater detail in Section 4.2. The transit industry
information el ements which are beyond the scope of Project FARE
are outlined in the last three major categories of the general
i nformation structure shown in Exhibit 4.1-A, and are descri bed

briefly in the remaining portions of Section 4.1.

4-2

Word Searchable Version not a True Copy



Exhibit 4.1-A

General Structure of Urban Mass Transit
| ndustry Infornmati on Requirenents

Information re existing transit system operations

A. Resources used in producing transit services - physical
measures and cost.

B. Transit services offered - physical neasures.

C. Transit services consunmed - physical neasures and
revenues.

D. Social effects of transit system operation - physical

measures and cost.

E. Fi nanci al condition of the transit system

| nformation re potential demand for transit services

A. Characteristics of transit service consunmers, actual
and potential.

B. Consuner behavior in transit services narket.
C. External effects of changes in consunption patterns.

Information re potential supply of resources for
produci ng transit services

A. Characteristics of |abor and capital supplied to the
transit industry, actual and potential.

B. Supplier behavior in resources market.
C. External effects of changes in resource supply patterns.

| nformati on re devel opnent of technol ogy for producing
transit services

A. | rpli cati ons of fundanental scientific discoveries on the
technol ogy of producing transit services.

B. Research and devel opnment efforts and findings
1. for transit service production

2. for resource allocation
3. for consuner behavi or
C. External effects of technol ogical devel opnents
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4.1.1 Potential Demand for Transit Services

Potential demand refers to consunption that would devel op
if the existing transit systems were nodified in terms of fare
structure, route and/or stop configuration, and frequency and
quality of service. Analysis of potential demand necessarily
i nvol ves studying the characteristics of consunmers and their |ikely
behavior in the transit system marketplace. For exanple, certain
target groups (e.g., the aged, school children, physically handi -
capped) may be identified and their |ikely patronage esti nmated

assum ng a changed fare structure.

Demand anal ysis is, of course, an inportant aspect of
transit system operations, but in the future this analysis is likely
to be coordinated by urban transportation planners at the |ocal,
state and Federal levels. The U S. Departnment of Transportation
has recogni zed the need for coordi nated urban area transportation
planning in its inplenmentation of financial assistance prograns.
Coordi nated planning requires vesting in a single agency the
responsibility for planning for all transportation nodes for an
urban area. The single agency's domain is generally greater than
that of a single city, town, county, or other political subdivi-
sion. It is also greater than just highway planning, air travel
pl anni ng, or mass transit planning. To fulfill these broad trans-
portation planning responsibilities, the agency nmust coll ect inforna-
tion about the potential demand for all types of transportation ser-
vices inits area. Until such tine as these agencies acquire suffi-
cient staff and a data base, transit systens and commuter railroads

constitute the primary source for providing data relative to demand.

4- 4
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4.1.2 Potential Supply of Resources

Potenti al supply of resources refers to the |abor and
capital that could be used if certain conditions were nmet or con-
straints renoved. For exanple, certain kinds of |abor (e.g., part-
time workers) m ght be enployed as transit vehicle operators if
there were no | abor union or institutional constraints on their
use. Certain vehicle sizes mght be used for peak hour express
runs if there were no regulatory constraints on their dinensions.
Agai n, anal yses of resources potentially available to the transit
i ndustry may be performed by planni ng agencies external to the

transit system

4-5
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4.1.3 Devel opment of Technol ogy

Some research and devel opment in the public transit
i ndustry has been performed under Federal Government sponsorship
and fundi ng by planning agencies, professional research contractors,
equi pnment manufacturers, and transit systens. Mich of this R & D
has focused on new hardware systens, the inprovenent of existing
har dware systens, and the devel opnent of software systens.
I nf ormati on about these R & D efforts should be collected from

t he organi zati ons doi ng the worKk.

The degree of R & D perfornmed by transit systens
t henmsel ves is not generally known. A nunber of operators have
devel oped better managenent techni ques, scheduling techniques,
i nternal accounting systens, marketing techniques, etc., but the
results of many of these efforts have not been formally docunented
and di sseminated. This is an inportant area of information that
shoul d be considered for regular reporting by transit system
operators. It will not be pursued further in this report or pro-

ject, but it should be considered for further treatnent.

4-6
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4.2 EXISTING TRANSI T SYSTEM OPERATI ONS

The previous section identified the categories of inform-
tion about existing transit system operations as being the major
concern of this project. The remainder of this chapter presents in
a series of exhibits an array of potential information requirenents
for transit system finances and operations. The next five subsections
correspond to the breakdown of existing transit system information
given in Exhibit 4.1-A. Additionally, the |last subsection displays
sone ratios that may be derived fromthe basic data prescribed in the

ot her subsecti ons.

4.2.1 Resource Consunption in Transit Service Operations

The resources consunmed in operating a transit systemfor a
period of tinme may be categorized according to many fam liar dinmen-
sions, such as function, organization, fund, and object cl ass.
Resour ces consuned may al so be categorized according to nmulti-

di mensi onal conponents, such as, object class within organization,

fund within organi zation, etc.

There are practical |limtations to the nunber of dinmensions
that can be efficiently used in an information system Each di nen-
sion nmust be recognized in the definition of the | owest |evel
information "building bl ocks”" to be used. More dinensions nmean
nore building blocks to be coded, controlled and processed. The
design of an optimal information system nust bal ance genui ne

information needs with sinplicity of input generation. The nunber

4-7
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of di mensions or conbi nations of dinmensions to be used in this
system shoul d be governed by the expected uses to which the data
will be put. This would be the m ni mum nunber of dinmensions neces-

sary to neet all genuine data requirenents.

The dimensions to be used in this system have been sel ected
on the basis of their ability to nmeet the greatest nunber of antici-
pated requirements w thout unduly conplicating input preparation.

The four proposed reporting dinmensions are:

« Mode of transit service
e Transit systemcapital classifications
e Functional or activity classifications

* Natural expense or object classifications

The nodes of transit service are listed in Exhibit 4.2.1-A.
For each npode, the resource consunption information will be sub-

di vi ded according to the other dinmensions.

Exhibit 4.2.1-A

Modes of Transit Service

e Commuter rail service

e Rail rapid transit service

» Streetcar service

* Trackless trolley service

* Mtor bus service

e O her services (incline railways, cable

cars, personal rapid transit, etc.)

4-8
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Note: At the request of UMIA' s technical director for the FARE
Project, we have started to review ferry boat services in certain
maj or netropolitan areas and demand response transit systemns.
Because these nodes of transit service were added to our considera-
tions within the very recent past, we have not been able to
i ncorporate conplete treatnment of themin this report. The rennin-
der of the FARE Project work will include ferry boat and demand
response service as nodes of transit operations. Conmplete
t r eat ment
of these nodes will be given in the remaining interimand final

reports for the project.

The transit systemcapital classifications are listed in
Exhibit 4.2.1-B. A description of the proposed content for each
of these classifications is also presented in Appendix B. These
classifications are a conveni ent grouping of the capital assets

required for the production of transit services.

Exhibit 4.2.1-B

Transit System Capital C assifications

e Transit way and transit way structures and
equi prment

e Support facilities
— power pl ant
— network control system
— shops and gar ages
— general

« Revenue equi pnment
— passenger
— freight

The functional or activity classifications for transit
expenses are listed in Exhibit 4.2.1-C. Each is used in conbina-

tion with the capital classes listed in Exhibit 4.2.1-B.

4-9
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Exhibit 4.2.1-C

Transit Expense Activity Cl assifications

e Consunption of capital (depreciation/anortization)
e QOperation of capita

e Mintenance of capital

The natural expense classifications are listed in Exhibit
4.2.1-D. They indicate the object for which an expense has been
incurred. Except for the interest, non-payroll taxes, and fringe
benefit conponents, these categories are used in conjunction with a

node, capital, and activity conbination.

Each natural expense category can be neasured in ternms of
noney, and sonme of them can be neasured in terns of meani ngful physi-
cal units. Practical difficulties arise with respect to the use of
physical units, particularly when attenpting to add or subtract
measurenents of resources consunmed for which the physical units are
i nconpatible. Since the noney neasure is a "least conmon
denom nat or ™

permtting arithmetic conputations on various types of resources, the

noney neasure will be used for all resource consunption categories.
Physi cal unit measures will be used where practical.
4-10

Word Searchable Version not a True Copy



Exhibit 4.2.1-D
Nat ural Expense Cl assifications

(Maj or cl asses)
(Subordi nate cl asses)

Sonme categories are not properly associable with any conbi nati on
of the node classifications, capital classifications, and activity classifi-
cations shown in Exhibits 4.2.1-A 4.2.1-B, and 4.2.1-C, respectively.

Labor
Supervi sory
Staff and clerica
Direct |abor
Tenporary hel p

Fringe benefits for enpl oyees
Fringe benefits distributed
Enmpl oyers' cost of worknmen's conpensation plan

Enmpl oyers' portion of FICA

Enpl oyers' portion of pension plans

Enpl oyers' portion of health insurance plans
Enpl oyers' portion of disability insurance plans

Enpl oyers' portion of unenpl oynment insurance plans
Vacation, holiday, and sick pay

O her

Mat eri al s and supplies consuned
Tires and tubes (including rentals)
Fuel
Pr opul si on power
Rai
Ti es
Bal | ast
O her track materia
Si gnal systens materia

Power distribution systemmaterials
Paving materials

Equi pmrent mai nt enance parts
O her

Servi ces consuned
Uilities
Pr of essi onal and technical services
Adverti sing/ pronotion
Tr avel

Property insurance

I ndemmi fi cati on expenses
Liability insurance pren uns
Sel f-insurance costs (including cost of accident repairs)

Nonpayrol | taxes
Property taxes

Exci se taxes
Sal es t axes

I ncome taxes
Ot her taxes

Depreci ation and anortization
Lease paynents/rental s

Interest on debt obligations
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The multi-di mensional categories of resource consunption
whi ch are reasonable and are desired for inclusion in the reporting
systemto be defined in Task IIl are presented in Exhibit 4.2.1-E.
Al'l of these data are expected to be obtainable fromthe operating
transit systens and are expected to be avail able through routine
data collection rather than through occasi onal special purpose
studies. For the "labor" categories, the financial neasure and man-
hours for the reporting period are desired. Further, the nunmber of
enpl oyees assigned to each classification at the end of the report-

ing period is also desired.

4-12
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Exhibit 4.2.1-E
Resource Consumption Classification Using Financial Measures for All Modes

Transit Way
and Transit Support Facilities Not Related
Way Passenger Freight Network Shops to Capital
Structures and Revenue Revenue Power Control and Classifica-
Equipment Equipment Equipment Plant System Garages General tions
a g @ 2. g @ o g @ 2 £ a 2 £ a ST @ 2. £ g4
£ g g £ g £ £ g £ 2 £ S - g2 E
=] ] + =] @ + =] @ + o] I =] [ =] @ = ] [
i5 f - i 5 £ F g i 5 ¢z £ EogE
§ & = 8§ & = S & = § & = § & = § & = § & =
Labor X X X X X X X X X X X X X X
Supervisory X X X X X X X X X X X X X X
Staff and Clerical X X X X X X X X X X X X X X
Direct labor X X X X X X X X X X X X X X
Temporary help
Fringe benefits for employees X X X X X X X X X X X X X X
Fringe benefits distributed X
Employers’ cost of workman's compensation plan X
Employers’ portion of FICA X
Employers’ portion of pension plans X
Employers’ portion of health insurance plans X
Employers’ portion of disability insurance plans X
Employers’ portion of unemployment insurance plans X
Vacation, holiday, and sick pay X
Other
Materials and supplies consumed
Tires and tubes (including rentals) X X
Fuel X X
Propulsion power X X
Rail X
Ties X
Ballast X
Other track material X
Signal systems material X X
Power distribution system materials X X
Paving materials X
Equipment maintenance parts X X X X X X X
Other X X X X X X X X X X X X X X
Services consumed
Utilities X X X X X X X X X X X X X X
Professional and technical services X X X X X X X X X X X X X X
Advertising/promotion X X
Travel X X X X X X X X X X X X
Property insurance X X X X X X X X
Indemnification expenses X
Liability insurance premiums X X X X X X X X X X X X X X
Self-insurance costs (including cost of accident repairs) X X X X X X X X X X X X X X
Nonpayroll taxes X
Property taxes X
Excise taxes X
Sales taxes X
Income taxes X
Other taxes
Depreciation and amortization X X X X X X X
X X X X X X X
X

Lease payments/rentals
Interest on debt obligations
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Exhibits 4.2.1-F and 4.2.1-G indicate additional physical
unit measures for resource consunption information categories. The
categories in Exhibit 4.2.1-F agree with categories for which finan-
cial measures were specified in Exhibit 4.2.1-E. The categories in
Exhibit 4.2.1-G do not correspond one for one with any of the
financial categories, but they cover information about revenue
vehicle fleets that relates to the | ease paynent and depreciation

financial categories.

Exhibit 4.2.1-F

Physi cal Measures of Resource Consunption

for All Mddes of Transit Operations

| nf ormati on Cat egory Unit of Measure

Tires and tubes for operation of passenger/ Tire-mles
freight revenue equi pnent

Fuel for operation of passenger/freight Gal | ons
revenue equi pment (nonel ectrified nodes)

Propul si on power for operation of passenger/ Ki | owatt - hours
freight revenue equi pnent (electrified
nodes)
4-15
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Exhibits 4.2.1-F and 4.2.1-G indicate additional physical
unit measures for resource consumption information categories. The
categories in Exhibit 4.2.1-F agree with categories for which finan-
cial measures were specified in Exhibit 4.2.1-E. The categories in
Exhibit 4.2.1-G do not correspond one for one with any of the
financial categories, but they cover information about revenue
vehicle fleets that relates to the lease payment and depreciation

financial categories.

Exhibit 4.2.1-F

Phyvsical Measures of Resource Consumption

for All Modes of Transit Operations

Information Category Unit of Measure

Tires and tubes for operation of passenger/ Tire-miles
freight revenue eqgquipment

Fuel for operation of passenger/freight Gallons
revenue equipment (nonelectrified modes)

Propulsion power for operation of passenger/ Kilowatt-hours
freight revenue equipment (electrified
modes)
4-14
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Exhibit 4.2.1-G
Revenue Vehicle | nventory

This information is desired according to three dinensions:

age of vehicle,

m | eage vehi cl e has been driven and capacity of the

vehicle. The matrices bel ow portray the desired categories.
[
/)
~
WO less than 6 yrs. 7 . 2
s - e , - /
K 6tol2yrs. ~m = - T S e S e T
L . % LD,
& 12 to 18 yrs. /,/ P PR P :
— . Ve 4 £ s -
. g 18 t024yrs./, o0 R 0 /.,/f/,
3 ¥ over 24 yrs., -7 7 ///‘ PR Y ,,:/ o,
z f;_<wf;4 e 47g»~vmfu~— 7 A
2 less than 25,000 L : o ; f y Do ~1//‘/ oL I’/'
: | .
a 25,000 to 49,999 L (. ‘ . | | ) ,;//I//://,'T//I”

o 50,000 to 74,999 | , ' ! ; ARG
Q0 - . [ T : ; [ “q d
75,000 to i i { 7 " A
o 75 99,999 | _ . . ., ! WSt

& 100,000 to 124,999 , : ; | i [ L T
oo e Tt T Ty
9 125,000 to 149,999 , G | | | /)//:,’ |
! 7
E‘ 150,000 to 174,999 - ' ‘ x ! | S
- - — - - - - oA
9 175,000 to 199,999 a . : ! | ! e
T T T T S T T | - "
@ 200,000 or more | : : : : : | (
~ under 20 30 40 50 60 70
o 20 to to to to to and
29 39 49 59 69 over

rated seating capacity

*NOTE: Ranges of numbers shown for miles driven are not representative

of an actual mode,.

each mode of service,

@
Q

~y
$$ less than 6 yrs, . 77 D A
& 6 to 12 yrs. A PR G
'y Ve P . e ~ Vs ) [
o 12 to 18 yrs. .~ d . Ve P s R
< -, - S . . A
" & 18 to 24 yrs. ~ 7 7 . L P [
=] v - s s e — - - L ol B
by over 24 yrs. e % Y ~ P [ 1 L
: pan ( PR e gt l A
o less than 25,000 ! ' ' , R
o Lo b ! . S AR P B
o 25,000 to 49,999 . . | i | | 2 DS DT
- - = ' g 7 f
g 50,000 to 74,999 ! ; ! , ' /1/ o i
£ _— e o [ oo < .
75,000 to 99,999 P | | | BRIV
- | — . i -
% 100,000 to 124,999 | ! ' | I ,//J R
_——— _i . i - .
© 125,000 to 149,999 ! ‘ : ! I /j//l I
1 i i “ yZ
4 150,000 to 174,999 \ ‘ , ! A
< R b - - [ S
2 175,000 to 199,999 | ; . ! ' ! L
. , , | t -
a 200,000 or more L ! B i R
:“:: under 20 40 60 80 100
g 20 to to to to and
39 59 79 99 over
rated seated and standing capacity

Word Searchable Version not a True Copy

4-15

Different ranges must be developed for



4.2.2 Transit Services Offered

In discussing transit service offered to consumers, it is
helpful to consider the following components of the transit service

concept:

— accessibility of system to consumers
— frequency and speed of operation

— on time performance

— capacity offered

- comfort of ride

- employees producing transit service

cleanliness and aesthetics of system facilities
The measurements of service offered described in the following para-
graphs will be related to these service components. In all cases,

measurement will be in physical units rather than financial units.

One of the major elements determining the accessibility
of the transit system to its users is the route and stop structure.
Exhibits 4.2.2.-A through 4.2.2.-D present the measurements that
are desired to describe the route and stop structure. Exhibit
4.2.2-A covers the description of the transit way for the motor bus
mode; 4.2.2.-B covers description of transit way for commuter rail,
rail rapid transit, streetcars and trackless trolley modes, all of
which have fixed guideway characteristics; 4.2.2.-C covers descrip-
tion of the stop structure for all modes; and 4.2.2-D covers descrip-
tion of the lines being operated along the transit ways for all

modes.
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Exhibit 4.2.2-A

Motor Bus Transit Way Descriptors

Exclusive Reserved Mixed
Busway Lanes Traffic
Interstate highway (For each measure in the

matrix, the miles of
transit way are to be

Freeway/expressway
provided.)

Arterial
Collector streets

Local streets
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Exhibit 4.2.2-B

Commuter Rail, Rail Rapid Transit, Streetcar
and Trackless Trolley Transit Way Descriptors

Commuter Rail Rapid Trackless
Rail Transit Streetcar Trolley

Electrified

At grade - median

At grade - separated

At grade - other
(For each measure in the

Subway matrix, the miles of
transit way are to be
Elevated provided.)

Non-electrified

At grade - median

At grade - separated
At grade - other
Subway

Elevated
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Exhibit 4.2.2-C

Transit System Stop Descriptors

Transfer Intermediate Line
Points Stops Ends
Major terminals
Stations (For each measure in the
matrix, the total number
Shelters of stops and the number of
Unsheltered stops stops served by one or more
express lines are to be
provided.)

Word Searchable Version not a True Copy



Exhibit 4.2.2-D

Transit System Line Descriptors

Time of Service

Type of Average Weekday
Mode Line AM Peak Midday PM Peak Night  Sat  Sun
Commuter Express
Rail Local
Rail Rapid Express
Transit Local
Streetcar Express (For each measure in the matrix,
Local the number of transit lines in
K1 operation and the miles of
Trac lfss Expriss transit line in operation are
Trolley Loca to be provided.)
Motor Bus Express
Local

NOTE:

The time periods spread across the top of the matrix are used
in many of the following exhibits.

To avoid forcing respon-

dents into standard time periods that don't fit their

operations,

respondents will be asked to furnish the follow-

ing time points for their operations:

With this information,
passenger-trips consumed,

weekday
weekday
weekday
weekday
weekday
weekday

commencement of service
start of AM peak period
end of AM peak period
start of PM peak period
end of PM peak period
termination of service

Saturday and Sunday commencement of
service

Saturday and Sunday termination of
service

hourly rates of vehicle-miles offered,
etc., can be calculated. The

data to be reported for each category are therefore total
counts for each period rather than hourly rates.
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In addition to describing the route and stop structure,
it is necessary to describe the residential population and the
employment, shopping, and activity centers being served by the given
route and stop structure. Exhibit 4.2.2-E covers demographic
statistics of people residing within certain distances of the
transit system stops. Exhibit 4.2.2-F covers employment, shopping,

and activity centers within certain distances of the stops.
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Exhibit 4.2.2-E

Characteristics of Residents to Whom

Land area for residential use

Single family dwelling units
2-4 family dwelling units
5-or-more family dwelling units

People under 16 years of age
People 16 to 22 years of age
People 22 to 64 years of age
People over 64 years of age

Males
Females

Caucasians

Blacks

Orientals
Spanish-Americans
Other races

Not handicapped
Handicapped, but ambulatory
Severely handicapped

Family income under $3,000/year
Family income $3,000-5,000/year
Family income $5,000-10,000/year
Family income $10,000-25,000/year
Family income over $25,000/year

Professional and technical
Managerial

Clerical

Sales

Operatives

Private household workers
Craftsmen, foremen
Service workers

Laborers

Housewives

Unemployed

Drivers
Non-Drivers

Family own no automobiles

Family owns one automobile

Family owns two automobiles

Family owns three or more automobiles

Word Searchable Version not a True Copy

Transit Services are Offered

)
)
)

Measurements Within Distance of Nearest Transit System Stop

Central City

Urban Fringe

1/8
Mile

1/4 Mile 1/2 Mile

square miles

number of dwelling units

The totals for
each of the eight dimensions shown

number of people.

should be equal

1/8 1/2
Mile 1/4 Mile Mile




Exhibit 4.2.2-F

Characteristics of Non-Residential

Centers Served by Transit Systems

Land area for non-residential use

Measurements Within Distance of Nearest Transit System Stop

Central City

Urban Fringe

1/8 Mile 1/4 Mile 1/2 Mile 1/8 Mile

Real estate used for retail facilities

Real estate used for wholesale facilities

Real estate used for industrial facilities

Real estate used for health care facilities

)
)
)
Real estate used for cultural/educational facilities )
)
)

Real estate used for parking facilities

Real estate used for recreational facilities

Peak load capacity of retail facilities

Peak load capacity of wholesale facilities

Peak load capacity of industrial facilities

Peak load capacity of cultural/educational facilities
Peak load capacity of health care facilities

Peak load capacity of parking facilities

Peak load capacity of recreational facilities

Employment of professional and technical

Employment of managerial
Employment of clerical
Employment of sales

Employment of operatives

Employment of private household workers

Employment of craftsmen/foreman
Employment of service workers
Employment of laborers

Employment of housewives
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1/4 Mile

1/2 Mile

square footage

square footage

square mileage

number of people

number of people
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The frequency and speed component of transit service is

measured by the categories presented in Exhibit 4.2.2-G

Exhibit 4.2.2-G

Transit System Freguency and Speed Information Categories

Average Weekday

AM Peak Midday PM Peak Night Sat un

Vehicles in operation

express lines number of

local lines vehicles
One-way vehicle trips

express lines

local lines number of trips
Average one-way trip speed

express lines miles per hour

local lines
Average vehicle trip distance

express lines miles

local lines
Note: This information should be broken down by the various modes

of transit service offered by the transit system. Exhibit
4.2.1-A identifies the modes of transit service.
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The information needed to describe capacity offered is

presented in Exhibit 4.2.2-H.

Exhibit 4.2.2-H

Capacity Offered Information Categories

Average Weekday
AM Peak Midday PM Peak Night Sat

Sun

Seating capacity offered
Standing capacity offered
Seat - miles offered
Running time

Layover time

Deadhead time

Note: This information should be broken down by the various modes
of transit service offered by the transit system. Exhibit
4.2.1-A identifies the modes of transit service.

The vehicle age and mileage reported in Exhibit 4.2.1-G
bear significantly on the comfort of ride component of transit ser-
vice. 1In addition, the information categories shown in Exhibit
4.2.2-1 are desired to further measure the comfort aspect of transit

service.
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Exhibit 4.2.2-1

Comfort Information Categories

Cushioned Hard Air Not Air
Seats Seats Conditioned Conditioned

Commuter rail cars

Rail rapid transit cars

(Number of wvehicles for each
category in the matrix is to

be provided.)

)
)
)
)
Streetcars )
)
Trackless trolley cars )

)

)

Motor buses

Passenger area per seat (Square feet)

The components of service discussed up to this point
have not covered the human input aspect of service. From one
transit system to another with identical capital asset structure
and utilization, the application of people can make a great
difference in service offered. Therefore, the measures shown in
Exhibit 4.2.2-J are desired to complete the description of transit

services offered.
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Exhibit 4.2.2-J

Emplovees Producing Transit Service

Regular operators - express

Regular operators - local

Extra operators - express

Extra operators - local

Line supervisors

Security agents

Ticket/token sales personnel

Route and schedule informa-

tion operators

Note:

Average Weekday

AM Peak Midday PM Peak Night Sat

Sun

(Number of employees for each
category to be reported.)

For the operator categories, this information should be broken

down by the various modes of transit service offered by the
transit system. Exhibit 4.2.1-A identifies the modes of

transit service.
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4.2.3 Transit Services Consumed

The measures of transit services consumption consist
primarily of passenger count statistics indicated in Exhibits 4.2.3-A
and 4.2.3-B. Exhibit 4.2.3-A covers annual counts and 4.2.3-B covers
daily measures. Many of the measures indicated are not routinely
collected by operating transit systems, but are obtainable through

periodic special purpose studies.

Exhibit 4.2.3-A

Annual Passenger Counts

Regular Service Charter
Express Lines Local Lines Service
Annual origination passengers
(1)
. . (These categories are to be
Annual passenger line trips broken down by the modes of
(2) transit service identified

, , in Exhibit 4.2.1-A)
Average passenger line trip

length
Note (1): The originating passenger count is incremented by one
for each journey a person makes via the transit system,
regardless of how many line trip segments constitute
that journey.
Note (2): The passenger line trip count is incremented by one for

each embarkation of a rider onto a transit system
vehicle, regardless of whether or not he pays a fare
upon embarkation.
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Exhibit 4.2.3-B

Daily Passenger Counts

Passenger count-express
Passenger count-local
Passenger line trip count
express lines
local lines

Average passenger line trip length
express lines
local lines

Average passenger line trip time
express lines
local lines

Passenger destinations-express
Residence
Place of employment
Shopping center
Cultural/educational facility
Recreational facility
Health care center
Other

Passenger destinations-local
Residence
Place of employment
Shopping center
Cultural/educational facility
Recreational facility
Health care center
Other

Type of fare-express
Regular fare
School fare
Senior citizen fare
Handicapped person fare
Free transfer
Paid transfer
Other

Type of fare-local
Regular fare
School fare
Senior citizen fare
Handicapped person fare
Free transfer
Paid transfer
Other

Average Weekday

AM Peak

Midday PM Peak Night Sat

Sun

—_— — — — — — — —

—_— — — — — — — —

—_— — — — — — — —

)
)
)
)
)
)
)
)

Number of passengers.

Number of passenger line trips.

Miles.

Minutes.

(Number of passengers for
each category to be reported.)

Note: This information should be broken down by the various modes of
transit service offered by the transit system. The modes of
transit service are identified in Exhibit 4.2.1-A.
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Transportation revenues are obviously directly related
to the transit services consumed, i.e., they are the financial
measure of transit service consumption. The categories by which
revenues are to be reported are shown in Exhibits 4.2.3-C and
4.2.3-D. The revenues from passenger movement shown in Exhibit
4.2.3-C are not routinely collected by the time periods shown.
The allocation of daily revenue collections to these time periods
can be accomplished using parameters that are developed and

periodically validated through special purpose studies.

Exhibit 4.2.3-C

Revenue from Passenger Movement

Average Weekday
AM Peak Midday PM Peak Night Sat

Sun

Regular service
express fares
local fares
special fares

Charter service

Note: This information should be broken down by the various modes
of transit service offered by the transit system. The

modes of transit service are identified in Exhibit 4.2.1-A.
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Exhibit 4.2.3-D

Revenue from Non-Passenger Services

Commuter Rail Rapid Trackless Motor
Rail Transit Streetcar Trolley Bus

Goods and mail movement

. regular freight revenue
* express freight revenue
* U. S. Mail revenue

* baggage revenue

Auxiliary operations

. station concessions

* vehicle concessions

. freight and baggage storage
* parcel room receipts

* advertising services
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4.2.4 Social Effects of Transit System Operations

The manner in which transit system operations affect
society has been widely recognized. However, the nature of the
effects has generally been described in qualitative rather than
quantitative terms. There are many social effect areas for which
definition of meaningful units of measure remains elusive, such
as measurement of noise pollution and the impact on residential
and employment opportunities. The social effect measures that
are quantifiable and are desired for inclusion in this reporting

system are shown in Exhibit 4.2.4-A.

Word Searchable Version not a True Copy



Exhibit 4.2.4-A

Transit Operation Social Impact Measures

Rail
Commuter Rapid Trackless Motor
Rail Transit Streetcar Trolley Bus

Number of fatal accidents

Transit system passenger fatalities
Pedestrian fatalities

Other vehicle occupant fatalities

Number of non-fatal injury accidents

Transit system passengers injured

Pedestrians injured

Occupants of other vehicles injured

Number of property-damage-only accidents

Tons per day of air pollutant emissions

carbon monoxide
hydrocarbons
nitrous oxides
sulphurous oxides
aldehydes
particulate

Square miles of land area used

exclusively for transit services

Noise-dBA (decibels on the A-scale)
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4.2.5 Financial Condition of the Transit System

This section covers those financial measures not previously
covered that are necessary to produce the statements of operations,
financial condition, and sources and uses of funds for the reporting

transit system.

Exhibits 4.2.5-A and 4.2.5-B cover current period revenue
classifications. Exhibit 4.2.5-A covers non-transportation revenues,
and 4.2.5-B covers subsidies to cover current period operating

expenses.

Exhibit 4.2.5-A

Non-transportation Revenues

- Maintenance services performed for other entities.
- Vehicle rentals.

- Rent from buildings and other property.

- Investment income.

- Gain (Loss) on disposition of fixed assets.

- Other
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Exhibit 4.2.5-B

Subsidization and Reimbursement Pavyments

for Current Period Operations

Source of Subsidy

Federal State Local

Cash Grants, Subsidies, and Reimbursements

General subsidy of operating expenses

Fare based subsidy, i.e., subsidization
of reduced fares for special classes
of riders

Expense based subsidy
Forgiveness or reimbursement of taxes
Forgiveness or reimbursement of interest
Special utilities rates
Reimbursement of transit system maintenance expense
Reimbursement of snow removal costs
Reimbursement of security costs

Other

Subsidies in Kind

Security services
Snow removal
System maintenance and repairs

Other
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Exhibit 4.2.5-C covers certain types of subsidies that
amount to equity transactions. These categories would be reported
on the statement of financial condition, not on the statement of

operations.

Exhibit 4.2.5-C

Subsidization of Capital Asset Replacement/Expansion

Source of Subsidy

Federal State Local

Cash grants for replacement or expansion
of capital assets.

Forgiveness or reimbursement of sales and/or
excise taxes on purchase of capital assets

Provision of services in kind during capital
replacement/expansion project.

Other
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Exhibits 4.2.5-D, E and F show the categories necessary
to produce the statement of financial condition. The tangible
operating property (Exhibit 4.2.5-E) is requested in this detailed
form to permit centralized calculation of depreciation according
to the analyst's needs and to permit calculation of the total
investment in transit system assets using price-level accounting.
The long-term debt (Exhibit 4.2.5-F) is requested in this detailed

form to permit analysis of debt service requirements.
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Exhibit 4.2.5-D

Miscellaneous Balance Sheet Categories

Current Assets

Cash

Receivables

Material and supplies inventory
Other current assets

Tangible Operating Property (see Exhibit 4.2.5-E)
Non-operating Tangible Property

Intangible Assets

Investments and Special Funds

Deferred Charges

Other Debit Items

Current Liabilities

Trade payables

Accrued payroll liabilities
Accrued tax liabilities

Current portion of long-term debt
Other current liabilities

Unfunded Pension Liability
Deferred Credits
Equity

Investment in transit system

Capital grants

Unrestricted accumulated earnings (loss)
Restricted reserves
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Exhibit 4.2.5-E

Tangible Operating Property

Other
General Use Vehicles - e
Furnishings -
- Other Equipment y
Office Equipment -
Buildings and Structures —'")7‘“ —>;/_— -
Land ;T
/ / 2N,
: v ¥ ' ‘
prior to 1900 1 | n | _
1900 thru 1909 1 N N
1910 thru 1919 | L i
1920 thru 1929 7 | :
1930 thru 1939 | ‘ | o
1940 thru 1944 ' ! ‘
L . ; -
1945 thru 1949 | ¢+ b
1950 thru 1954 L
1955 thru 1959 { | e
1960 thru 1964 | T
1965 | L -
1966 | o
1967 |
1968 |
1969 | o
1970 L _ o
1971 .
1972 : | ‘
TR
[OJ o BN 0/ L oOn —~nP &~ P 4 —
W~ S50 =0q O H HoH g H
ggo wdHd B &HO B o ORI} [0 I
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n oo 4 o0 .g >y O e O O P O M o
s> mmO a3 = O 0 S o o
o > =& o 0 S o
+ &
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a1 uppor acilities
K
o
oo
=9
o

For each category shown in the matrix, the cost basis of property
acquired in that period and the cost basis of property of that
period's vintage that has been retired are to be reported.
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Exhibit 4.2.5-F

Long-Term Debt

Equipment Other Long-Term
Obligations Bonds Debt Instruments

Date of issue

Face value of issue

Premium (discount) on issue

Nominal interest rate

Retired at reporting date

Retirement required in next year

Retirement required in second year

Retirement required in third year

Retirement required in fourth year

Retirement required in fifth year

Retirement required after fifth year

Note: This information is required for each issue of a long-term
debt instrument for which a liability existed at the
reporting date.
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4.2.6 Derived Ratios

The previous sections have indicated the basic data
elements that need to be collected. It is contemplated that these
elements would be input to a centralized computer system that
would manipulate the data and produce an extensive series of
reports for various users. Exhibit 4.2.6-A presents a list of
some of the more important ratios that can be developed from the
data elements input to such a system. The list is not intended
to be exhaustive, but is designed to give an idea of the analytical

potential of the proposed reporting system.
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Exhibit 4.2.6-A

Derived Ratios

Revenue Analysis

1. Percentage distribution of revenue by source of funds.
2. Percentage distribution of transportation revenue by reported
classifications.
3. Percentage distribution of passenger movement revenue by reported
classifications.
4. Analysis of regular passenger revenue -
a. Regular passenger revenue per regular passenger
b. Regular passenger revenue per regular passenger-mile
c. Regular passenger revenue per regular passenger seat-mile
d. Regular passenger revenue per regular passenger seat
e. Regular passenger revenue per regular revenue vehicle-mile
5. Analysis of charter passenger revenue -
a. Charter passenger revenue per charter passenger
b. Charter passenger revenue per charter passenger-mile
c. Charter passenger revenue per charter seat-mile
d. Charter passenger revenue per charter seat
e. Charter passenger revenue per charter revenue vehicle-mile
6. Analysis of total passenger movement revenue-
a. Passenger movement revenue per revenue vehicle
b. Passenger movement revenue per employee
C. Passenger movement revenue per man-hour

Cost Analysis

1. Percentage distribution of costs by capital classifications
2. Percentage distribution of costs by activity
3. Percentage distribution of costs by natural expense
classifications.
4. Percentage distribution of labor costs by occupation
classification
4-42
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Exhibit 4.2.6-A

Derived Ratios - Continued

5. Analysis of costs in relation to revenue

a. Total cost/total revenue from all sources
b. Operating and maintenance cost/transportation revenue
c. Operating and maintenance cost/passenger movement revenue

6. Analysis of passenger revenue equipment operating and mainten-
ance (O & M) costs.

costs per passenger-mile

costs per seat

costs per seat-mile

costs per revenue vehicle
costs per revenue vehicle-mile
costs per O & M manhour

costs per O & M employee

QO OQO0W
[ORORONONONON®)
S-SR Tl -S =3
REREREERE

7. Analysis of passenger revenue equipment Operating costs

Operating cost per passenger mile

Operating cost per seat

Operating cost per seat-mile

Operating cost per revenue vehicle

Operating cost per revenue vehicle-mile

Operating cost per platform hour

Operating cost per revenue vehicle operating employee
man-hour

Operating cost per revenue vehicle operating employee

0 QD OQO0wW

8. Analysis of passenger revenue equipment maintenance costs

Maintenance cost per passenger-mile

Maintenance cost per seat

Maintenance cost per seat-mile

Maintenance cost per revenue vehicle

Maintenance cost per revenue vehicle-mile

Maintenance cost per platform hour

Maintenance cost per vehicle maintenance employee man-hour
Maintenance cost per vehicle maintenance employee

oSQ O QO QTW

9. Note: Similar analyses, as in 6, 7, and 8, can be made of all
other capital classifications

10. Analysis of Payroll

k. Revenue vehicle operators wage payments per
platform hour
operating employee man-hour

revenue vehicle mile
operating employee

W
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Exhibit 4.2.6-A

Derived Ratios - Continued

b. Revenue vehicle maintenance wage payments per
1. maintenance employee man-hour
2. maintenance employee
3 revenue vehicle mile
C. Non-0O & M wages and salary payments per
1. non-0 & M man-hour

2. non-0 & M employee

Resource Utilization Analysis

1. Employment of labor

a. Percentage distribution of total man-hours by reported
classifications

b. Maintenance man-hours/operator man-hours

c. Non-0 & M man-hours/operator man-hours

2. Labor-capital ratios

Total employees per revenue vehicle

Operator employees per revenue vehicle

Total man-hours per platform hour

Operator man-hours per platform hour
Maintenance man-hours per revenue vehicle
Maintenance man-hours per revenue vehicle-mile

HhOQQOW

3. Vehicle utilization
a. Distribution of revenue vehicle miles per vehicle
1. per year express
local

2. per day express
local

3. per period in the day express
local

b. Percentage distribution of vehicles by age
c. Percentage distribution of revenue vehicles

1. Dby period in the day express
local

2. 1in operation or maintenance and reserve
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Exhibit 4.2.6-A

Derived Ratios - Continued

Percentage distribution of platform hours
1. Running time
2. Deadhead
3. Layover

Passenger Density Analysis

1. Percentage distribution of regular passengers by period in the
day, by express and local service

2. Percentage distribution of regular passenger-miles by period
in the day, by express and local service

3. Regular passengers per

H-DQ O QQ 0o

Transit way mile
Line-mile

Seat

Seat-mile

Revenue vehicle
Revenue vehicle-mile
Platform hour
Employee

Operating employee

Service Level Analysis

1. Frequency and speed of service (by period in the day and by
express and local service)

a.
b.

c.
d.
e.

Average vehicle trip speed (input)

Average vehicle trip length (or average length
of line) (input)

Average number of vehicles per line

Headway (minutes between vehicles)

Vehicles per line-mile

2. Accessibility

a.

b.

Transit way miles and line-miles per square mile of
urbanized area.
Stops per

1. Transit way mile
2. Line-mile
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f.

g.

Exhibit 4.2.6-A

Derived Ratios - Continued

Percentage distribution of population characteristics
within 1/8 mi, 1/4 mi, and 1/2 mi of stops

Percentage distribution of land use characteristics
within 1/8 mi, 1/4 mi, and 1/2 mi of stops

Percentage distribution of employment characteristics
within 1/8 mi, 1/4 mi, and 1/2 mi of stops

Percent of stops that are transfer stops

Transfer stops per line-mile

3. Capacity offered (by period in the day and by express and

a.

C.

d.

local service)

Seats per

1. running time hour
2. platform hour

Seats plus standing per

1. running time hour
2. platform hour

Seat-miles per

1. running time hour
2. platform hour

Seat-miles/passenger-mile

4. Comfort

a.

b.

Percent of vehicles that

1. are air conditioned
2. have padded seats

Percent of stops that are unsheltered

5. Employees producing transit service

a.
b.

0.0

Passengers per regular driver by period of day,
express and local

Passengers per extra driver by period of day,
express and local

Passengers per supervisor by period of day

Passengers per sales personnel by period of day
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Chapter 5

TASK IT PLANS

The contract for the FARE Project defines TASK II as a
survey of transit industry reporting capability. We will follow
a phased approach in conducting this survey. First, a reporting
capability questionnaire was mailed to a large segment of the
urban public transportation industry. Second, a detailed field
study will be conducted at a smaller number of transit locations

to obtain in-depth analyses of reporting capabilities.

5.1 SURVEY QUESTIONNAIRE

The Transit Industry Reporting Capability Survey
Questionnaire was developed concurrently with the work performed
in Task I to shorten overall industry response time. Its primary
purpose is to provide broad industry coverage in measuring the
industry's present reporting capability. In a later task, the
information requirements identified in Task I must be balanced
with the reporting capability identified in Task II to develop
a practical reporting system which can be implemented in the

foreseeable future.

The questionnaire is divided into multiple sections
by type of operation to simplify the response requirement for
single-mode operators. The questionnaire has been approved

by the Industry Control Board, appropriate officials in the

Word Searchable Version not a True Copy



Department of Transportation,

Office of Management and Budget.

and the Clearance Officer in the

A copy of this questionnaire

and a copy of the special version for commuter rail operators

is presented under separate cover.

The questionnaire has been

distributed to potential respondents according to the following

sampling plan:

Group Identification

No. of Transit No.
Systems in

of Transit
Systems

Group Circularized

A.

B.

Commuter railroads.

Transit systems providing
rail rapid, streetcar, or
trackless trolley service
in addition to or in lieu
of bus service.

Major bus-only transit
systems serving urban
areas of 250,000 or
more people.

Minor bus-only transit
systems serving urban
areas of 250,000 or more
people and all bus-only
systems serving urban

areas of less than 250,000

people.

17 17

16 16

66 66

468 91

The small number of potential respondents in groups A

and B above indicates that their responses can be processed

manually.

responses pertaining to bus operations,

Their responses,

except for the part of the group B

will be recorded on

columnar working paper to permit easy tabulation of the number

of systems that can supply a particular type of data.
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The large number of potential respondents in groups B,
C, and D, will be processed by a computer to provide quick analyses.
These analyses are intended to help define the stratification of
the reporting structure and the reporting capabilities for each

group.

The guestionnaire responses are expected to disclose a
significant disparity of reporting capability between individual
transit systems. If all transit systems were assigned to a single
reporting stratum, the reported data would be either unreliable
and inconsistent or defined at such a high level of generaliza-
tion as to be of little utility. The analysis of the questionnaire
responses will be directed toward detecting differences in report-

ing capability within strata and between strata.

For the purpose of illustrating the analyses that will
be performed, assume that for one analysis the respondents will be
stratified on the basis of the number of buses they operate.
Stratum A covers operators of 400 buses or more, B covers 75
through 399, and C covers less than 75 buses. For each stratum,

a report will be printed showing the reporting capability for
each question and the identity of the transit systems in the
stratum. This information will identify reporting capability

differences within each stratum.
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STRATUM A

Question Identification Number of Responses % of Stratum
Yes | No Yes [ No
T.A.1. XXXXXXXXX 15 10 60 40
I.A.2. XXXXXXXXX 19 6 76 24
——
//~—““———-\~M\\\\\\“ e—
VIII.O9. XXXXXXXXX 3 22 12 88

Transit systems in stratum A:

NYCTA
CTA

Atlanta Transit

A second report will be generated showing for each
question the reporting capability of each stratum. This informa-

tion will identify reporting capability differences between the

strata.
QUESTION T.A.1.
Stratum ID Number of Responses % of Stratum
Yes No Yes No
A 15 10 60 40
B 16 24 40 60
C 20 60 25 75
All strata 51 94 35 65
5-4
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The information from these two reports will help us
define the optimum reporting stratification for improving the
reliability and consistency in the financial and operating data

reported, a major objective of the project.

5.2 FIELD STUDIES

The field studies are to be conducted after the respon-
ses to the mailed questionnaires have been processed and analyzed.
The field studies will include:

- Issues that should have gone into the mailed
questionnaire i1if its development could have
been postponed until completion of Task I.

- Points that have been raised through the
analysis of the responses to the mailed
questionnaire.

In order to test out the tentative work plan for these
field studies, two pilot field studies were performed in June.
One study was conducted at the Dallas Transit System (a major
bus-only transit system) and one was conducted at the Cleveland

Transit System (a combination bus and rail transit system).

Based on the pilot study results, the work plan for the
field studies calls for the following interviews:

- A briefing on the FARE Project and the field
study with the top level executive group of
the transit system.

- An overview of the transit system organization

and operations with the assistant general
manager - administration.
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- Separate reviews of the transportation, mainte-
nance, scheduling, marketing, and long-range
planning functions with the appropriate
executives.

- A review of the management information system
with the controller, chief accountant, and
head of data processing services.

In these reviews we will ask for copies of charts of
accounts being used and copies of internal and external reports
being generated in order to assemble substantive evidence of
reporting capability. We will also go over the gquestionnaire
response submitted to clarify answers and insure that questions

were uniformly interpreted by the respondents.

We plan to identify the transit systems at which a field
study will be performed after the guestionnaire responses have
been processed. At this time, it appears that about 30 to 40

transit systems will be asked to participate in the field studies.
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Appendix A

Relationship of Production System

to Resource and Consumption Markets

Note: The diagram of this analytical scheme (page A-5)
may be folded out so that it may be viewed while
reading the narrative material. The narrative
has been developed by following the diagram from

right to left.

The market for transit service consists of consumers
with certain characteristics, incomes, attitudes with respect to
transit, etc. Consumers are willing to use the transit system
if it matches their needs for convenience, comfort, timeliness,
etc., and if the total cost of using the system is less than
that of other alternatives such as automobiles, taxis, and

walking.

The producer of the transit services must forecast (in
the normative sense) demand and design a transit system to meet the
demand at minimum resource cost. The producer enters the resource
(labor and capital) markets with certain requirements as dictated
by the transit system design. The resource markets respond by

offering their goods and services at various prices.

Usually the interaction between the producer and the

resource suppliers yields a compromise with respect to the prices

and quality of the resources. The producer must therefore modify
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the production system design to accommodate the actual availability
and cost of resources. Thus, the quality and price (fare) of the
service actually rendered to the consumer market may differ from
the original plan based on the forecast demand. Consumers will
react to this change and adjust their attitudes and consumption

accordingly.

Thus, there is a continuous interaction going on between
the producer and consumers on the one hand and the producer and
resource suppliers on the other. The transit system actually
operated and the service actually rendered is a complex compro-—

mise with respect to all of the interest groups involved.

There are three other aspects of the diagram that are
worth noting. First, the overall economic system is a constrained
system, i.e., there are institutional and technical constraints
on what can be accomplished at any point in time. For example,
the producer may not be able to acquire the resources he needs
simply because they are not available, because labor unions may
not agree to the working conditions implied by the system, or

because the financial capital markets are unfavorable.

Second, technological development is also an interactive
activity. Production methods R & D is stimulated by the problems
encountered by existing transit systems and by fundamental scien-
tific discoveries which may bear on transit system technology.
Moreover, resource and consumer market R & D can have important

impact on production methods R & D.
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Finally, every aspect of the system has implications
regarding external effects, i.e., social costs imposed by the
system that are not absorbed by the system. The classic example
is air pollution imposed by the system vehicles. Actions to
mitigate air pollution can be taken at the resource supplier
level, at the operating transit system level, or at the consumer
level. External effects must be examined whenever major changes

in the transit system design are contemplated.

The general structure of information requirements for
the urban mass transit industry described in Exhibit 4.1-A is
closely related to the foregoing generalized analytical scheme.
The first major category encompasses information about existing
transit system operations and is directly related to the lower
half of the "production systems" box, the "financial capital and
resource markets" box, and the "consumer financial market" box.
The second major category encompasses information about the poten-—
tial demand for transit services, including transit services not
now being tendered by any existing transit system. This category
is directly related to the "consumers of goods and services" box
and the "consumer financial market" box. The third major cate-
gory encompasses information about the potential supply of
resources for producing transit services, including resources
available to but not being used by an existing transit system.
This category 1is directly related to the "resource quantities
and gqualities" box and the "financial capital and resource mar-—

kets" box. The last major category encompasses information
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about the development of technology for producing transit ser-
vices and is directly related to the upper half of the "pro-

duction systems" box and the "financial capital and resource

markets" box.

Word Searchable Version not a True Copy



Word Searchable Version not a True Copy

L Wl

RESOURCE QUANTITIES
AND QUALITIES

L

_______________ -

SUPPLIERS OF
INONHUMAN RESOURCES
LAND

FIXED CAPITAL

® WAYS AND STRUCTURES

® POWER SUPPLY AND DISTRIBUTION
SYSTEMS

® STATIONS AND TERMINALS

® SIGNAL SYSTEMS

O ANALYTICAL AND COMMUNICA~
TIONS EQUIPMENT

3 @ MAINTENANCE TOOLS AND

EQUIPMENT
@ ADMINISTRATIVE BUILDINGS,
FURNITURE AND F{XTURES

ROLLING STOCK

SHORT-LIVED TOOLS AND
EQUIPMENT

MATERIALS, FUELS, AND SUPPLIES

HUMAN RESOURCE CHARACTERISTICS

PERSONAL CHARACTERISTICS

®AGE, SEX, PHYSIQUE, HEALH
 APTITUDE, PERSONALITY, ATTITUDE
@ SOCIAL STATUS, DOMICILE

: GENERAL EDUCATION

: JOB EXPERIENCE

SKILLS

7
b
0 Cnye
~°/v:0‘ﬁ( S5
£, Moag”

[N
I%
I

]

i

i

I

]

|

{

I

RELATIONSHIP OF PRODUCTION SYSTEM
TO RESOURCE AND CONSUMPTION MARKETS

FINANCIAL CAPITAL AND
RESOURCE MARKETS

l FINANCIAL CAPITAL MARKETS

PESOURCE MARKETS
By oy

/4

RESOURCE PRICE

INPUT PER PERIOD

R
*’g’:’(g"%
Uy ’Cg
ey

Nrs

PRODUCTION SYSTEMS

W ALw Ly Ly

CONSUMERS OF GOODS
AND SERVICES

CONSUMER CREDIT AND

ACTUAL INPUTS

PRODUCT MARKETS
CONSUMER FINANCIAL MARKET
DESIRED
P PRODUCT MARKET QUANTITIES!
AND
QUALITIES
OF GOODS
AND
SERVICES
Ll 20
Q. B
QUTPUT PER PERIOD i
ACTUAL PRODUCTION
AND DISTRIBUTION

CONSUMER POPULATION SIZE
AND CHARACTERISTICS

CONSUMER DISPOSABLE INCOME

CONSUMER ATTITUDES
WANTS
INEEDS
TASTES
PREFERENCES
KNOWLEDGE OF PRODUCT
OTHER




APPENDIX B

Word Searchable Version not a True Copy



Appendix B

Transit System Capital Classifications

Transit Wayv and Transit Way Structures and Eguipment

This category includes all of the physical facilities of the
below listed types that are located along the routes where
transit services are offered.

land

- roadway structures i.e., tunnels, bridges,
elevation structures, etc.

- guideways, i.e., track and roadbed

— stations, terminals, shelters, and other buildings

- power distribution equipment

— network control equipment associated directly with
the transit way

— furniture and fixtures

— vehicles and equipment used predominantly for
maintaining transit way and transit way

structures and equipment

Support Facilities - Power Plant

This category includes all of the physical facilities of the
below listed types that are used in the generation of power.

— land

buildings

furniture and fixtures

power generation equipment
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— vehicles and equipment used predominantly for

maintaining the power plant

Support Facilities - Network Control System

This category includes all of the physical facilities of the
below listed types that are used in network control except
for those facilities associated directly with the transit
way .

land

— Dbuildings

— furniture and fixtures

- network control equipment

— vehicles and equipment used predominantly for
maintaining and operating the network control

system

Support Facilities - Shops and Garages

This category includes all of the physical facilities of the
below listed types that are used for servicing and maintain-

ing revenue and nonrevenue vehicles.

land

— Dbuildings

— furniture and fixtures

— machinery and tools

— vehicles and equipment used predominantly for

maintaining shops and garages
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e Support Facilities - General

This category includes all of the physical facilities of the
below listed types that are used in the general administra-
tion of transit system operations.

land

— Dbuildings

— furniture and fixtures

— general office equipment

— computation equipment

— vehicles and equipment used predominantly in the
maintenance of administrative office buildings
and the performance of general administrative

functions.

e Revenue Eguipment - Passenger

This category includes all rolling stock used exclusively

or predominantly for providing passenger transit services.

e Revenue Eguipment - Freight

This category includes all rolling stock used exclusively

or predominantly for providing freight transit services.
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