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EXECUTIVE SUMMARY

The purpose of this study was to examine major issues, concepts and methods of
transit evaluation and to suggest procedures for internal and external perform-
ance monitoring in Washington State. The following highlights key elements of
the report.

There was extensive growth in transit through Washington State during the 1970s
and early 1980s. That growth necessitated greater public expenditures. In-
Ctreased expenditures have generated concern for more public accountability.

The major issue regarding transit evaluation is fiscal. How do we continuye to
provide good transit service while controlling the costs of delivering that serv-
ice? How should we evaluate service requests from low density areas where demand
is minimal? Performance monitoring and evaluation in and of itself cannot pro-
vide direct answers to these hard policy questions, but it can provide a rational
framework for problem identification and point to means of improvement. The key
premise is, “"that which gets measured is improved."

The two major evaluation concepts identified are efficiency and effectiveness.

The interest in effectiveness reflects a concern of transit's meeting the goals
and objectives set by government policy. Typical transit performance measures

(TPM's) used in evaluating transit effectiveness include:

Passengers per vehicle hour or mile;

passengers per service area population;

operational reliability (roadcalls per 100,000 miTes);
schedule reliability (per cent on-time arrival); and
operating ratio (passenger revenue = operating expenditures).

The concern with efficiency reflects an interest in assuring the proper use of
resources. Efficiency measures are expressed as a ratio of output per unit of
input; that is, how much capital (dollars) is required to produce a unit of out-
put (miles or hours of service)? Typical efficiency measures include:

viii



® vehicle miles or hours per employee hour;
® vehicles miles or hours per vehicle; and
® ogperational cost per vehicle hour or mile.

Appropriate performance evaluation requires equal concern with both efficiency
and effectiveness.

Specific criteria for selecting measures are identified in the full report but
primarily include economy, availability of data, meaningfulness. to users, and

the ability to measure all important elements of cost, supply, distribution and
consumption of service.

Transit evaluation should take place within a predetermined framework or process
that involves:

® developing transit goals and objectives;
® specifying efficiency and effectiveness criteria;

developing performance measures and targets related to the
criteria; and

instituting an ongoing program of performance monitoring
and evaluation.

Procedures for developing this process at the local and state levels are
identified within the context of key questions to consider:

® jhat is the intended purpose?
® Who is involved and who is the audience for reporting?
® What level of detail and frequency is required?

® lhat resources are available to collect the information
and conduct the analysis?

Major purposes for transit evaluation include:

® public accountability;
® allocation of resources; and
® improved planning and management.

The two major audiences for evaluation include:

® decisionmakers; and
® managers.

ix



Guidelines for determining the necessary level of detai] and reporting frequency
are suggested.

A major constraint to developing a statewide evaluation program has been the
issue of comparability between individual systems being examined. Transit
operators are concerned that evaluation programs have not sufficiently accounted
for differences in size and scale of operation orenvironmental conditions.
Acknowledging this problem, research was conducted to develop and test a peer
group classification scheme. Using statistical methods, three alternative data
sets were examined. Results from the analysis of one data set (Section 15 report)
were not satisfactory due to extreme variability on certain measures. Distinct
groupings were derived, however, using the other sets of data. Preliminary
results were tested using alternative verification techniques. Seven "peer
group” classes were defined for use in Washington State. Characteristics and
comparative performance trends of those peer groups are presented in Chapter VI
and Appendix E. No comparisons of individual systems are made.
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BACKGROUND

During the last eight years there has been a significant growth in transit
operations throughout Washington State. Figure 1-1 illustrates that state-
wide ridership has almost doubled over the last seven years. While Seattie
Metro accounts for 65% of total ridership, interest and participation in
public transit extends beyond the metropolitan region. In 1974 there were
only 12 public transit systems operating in the state, but by 1981 there
were 20 systems. Former city-only systems have expanded into regional sys-
tems. In several small cities and rural areas of the state, citizens have
come to expect and depend on fixed route bus service that did not exist in
their communities two or three years ago. This dramatic change can be ob-
served by comparing the 1975 service areas shown in Figure 1-2 with the
existing and potential transit service areas in Figure 1-3.

With the arowth in service have come substantial increases in public expen-
ditures for transit. Greater public expenditures have created greater con-
cern for public accountability. A major focus of that concern is the arow-
ing "gap" between passenger revenues and operational expenditures. Figure 1-4
illustrates that "gap" in constant dollars {1980 = 100). Before highli¢hting
major dimensions of the problem, a brief overview of Washinaton's public pol-
icy for transit as identified in the statutes is instructive in outlining the
context of accountability.

Major state legislation authorizing several alternative institutional and
funding arrangements for Jlocal transit service was adopted or amended during
1974 and 1975 (see Appendix D). The leaislation provides for flexibility in
governance and a dedicated source for funding. One of the more preferred
institutional arrangements is to establish a Public Transit Benefit Area, or
PTBA (11 of the 20 systems are instituted under this mechanism). The PTBA
provides an opportunity for city and county officials to jointly govern a
regional transit authority. While alternative tax revenue mechanisms are
authorized, it has been customary for PTBA boards toc choose a sales tax
option that can capture up to 0.03% of local sales. This local tax option
must be approved by area voters. When implemented, the option also provides
for what is in effect a return or rebate of one-half of the 2% Motor Vehicle
Excise Tax (MVET) levied and collected by the state. The combination of
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these two dedicated revenue mechanisms have oroven to be reasonably stable (in
terms of inflation impacts) source of transit funding for Tocal areas. Seattle
Metro's authorization is somewhat different from the PTBA, but the local/state
partnership as to funding is similar with the exception that Metro is author-
ized to Tevy up to 0.06% sales. In 1981, dedicated local and state financial
assistance provided 63% of total public transit revenye.

The state collects both the sales and MVET tax revenue but is not directly
involved in the subvention of funds to local transit. That process must be
initiated by local elected officials and approved by area citizen vote. And
while transit authority boards must operate within the legal sanctions govern-
ing municipalities in the state, the administrative and system accountability
procedures are determined by local policy.

Oversight and review of these statutes is the responsibility of the Legislative
Transportation Committee. They are assisted by committee staff and the
Washington State Department of Transportation (WSDOT). With the above policy
as backdrop, the discussion that follows presents the dimensions (real or
perceived) of the problem in Washington State.

DIMENSIONS OF THE PROBLEM
The major dimension relates to the fiscal aspect of transit. Nationally, sub-
stantial increases in operational costs and local and state financial con-

straints have severely impacted transit operation (particularly in locales
without stable and dedicated revenue sources). In many cases, draconian steps
of major fare increases or major service reductions or both were required to
keep systems operational.

In llashington, with few exceptions, drastic measures have not been necessary.
Costs have increased but with minor adjustments in fares and improved internal
fiscal management, Washington properties continue to survive the storm. In
several cases former city-only systems have instituted PTBA's, received voter
approval of increased taxes, and collected sufficient revenue to expand service
areas and levels, thereby increasing ridership while fulfilling the explicit
promise of improved service to the region. More expressive are the paraphrased
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comments of a local board member: “This is the only board I sit on where it's
not a bloody hatchet battle among competing agencies for a few crumbs of the
discretionary budget. Furthermore, it's most pleasant to be providing improved
public service rather than cutting it off.* This relative stability in the
present may not be indicative of the future. A recent (1982) needs assess-
ment conducted by members of the Washington State Transit Association (WSTA)
projected a six-year (1983-1988) shortfall of $79 million in "maintaining” cur-
rent services. When considerina additional "essential improvements,” the six-
year shortfall increases by $317 million, for a total difference between anti-
cipated funds and projected expenditures in 1988 of $396 million (assumes

7-9% inflation). If this substantial shortfall does occur unabated, transit
decisionmakers in Washington may find themselves in the position of their
counterparts in other states. Those counterpart officials are beina

"squeezed" between public opposition to additional tax increases for under-
writing deficits and patron opposition to service reductions or fare

increases that would reduce deficit Tevels. There are in most cases alter-
natives to major fare increases or service reductions byt assessment of

these alternatives and theif impacts requires advanced monitoring and

analysis within a predetermined framework for service evaluation.

The second dimension of the problem is actually a corollary of the first. Sey-
eral systems in Washington continue to receive demands for new service, primar-
ily from Tow-density suburban areas where ridership is low and/or occurs only
in the peak hours. Supplying service to these areas often leads to increased
disparities between costs and revenues. Often the decision to supply service
is predicated on "good politics" that are currently "affordable." It is cau-
tioned that in the future transit decision makers will need a more rational

and uniform procedure for assessing existing and planned services, particu-
Tarly in areas of marginal demand.

The third dimension is more difficult to delineate. Public support for transit
remains high, particularly by today's standard of tempered public service times.
This is evidenced by continued voter approval in local option tax measures to
fund transit. However, Washington govermments, local and state, are well into
an extraordinarily bleak fiscal cycle. Unemployment is high, tax revenues are
down and no public service, however exemplary, is immune from scrutiny by
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tegislators seeking to reduce expenditures or "borrow" revenues. Again, it

is suggested that a comprehensive program of performance evaluation that
documents and assesses public accountability and providesa credible assessment
of the positive benefits of transit would thwart any attempt to constrain or
reduce transit service.

Lastly, a fourth dimension can be identified as relating not to a problem,
but an opportunity. The opportunity is that the relatively stable fiscal
climate for transit in Washington provides a unicue environment to become
more proactive rather than reactive in developing strategic plans for
Washington's future transportation needs. A major component of such
planning would be a cooperative performance monitoring and evaluation pro-
gram at the state and local level.

In 1ight of the above, this report will present transit evaluation not as a
reaction to critical suboptimal performance, but as an opportunity to enhance
performance of a valued public service and to ensure citizens their public
resource is being well managed.

PROBLEM STATEMENT
During the past seven years of substantial growth in service, there have been
major improvements in transit effectiveness as measured by increased ridership

and distribution of service. However, the efficiency of transit has declined
as measured by a forty percent (constant dollar) increase in operating cost
per vehicle mile. The increase in costs of service and local policies of
maintaining minimum fares have necessitated greater public support. It is
perceived that the continuation of adeauate public support for transit in the
future will reguire a more rigorous process of accountability. Such a process
must include an integrated (local and state) system of performance monitoring

and evaluation.
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STUDY PURPQSE

The purpose of the study was to examine major concepts of transit performance
evaluation and suggest procedures and guidelines for internal and external
performance monitoring in Washington State. Specific objectives included:

® Conduct a "state-of-the-art” review to identify the scope of
the problem, conceptual framework for transit evaluation, and

relevant applied experience in state and local performance
assessment.

Develop guidelines for identifying performance measures and
standards appropriate for use in Washington State.

Develop a suaoested model for internal (local) and external
(statewide) performance monitoring and evaluation.

Develop a suggested classification scheme for arouping transit
systems in Washington into "peer agroups" of similar size and
scale of service so that differences in operation and perform-
ance relative to each aroup can be determined.

ORGANIZATION OF THE REPORT

The report is organized into six additional chapters and five appendicies.
Chapters II, III, and IV provide tutorial background on the nature and scope
of the problem, major concepts of performance evaluation, and the applied
experience to date in performance monitoring and analysis. Chapters V and VI
are specific to Washington State. The former suggests procedures for state-
wide monitoring and evaluation and the latter identifies relative "peer group"
classes of transit systems based on size and scale of operation. Chapter VII
presents conclusions and suggestions for future research. The appendices
identify an extensive bibliography, definition of major terms, specification
of data elements comprising selected performance measures, state funding and
institutional arrangements, and disaggregate (by system) trends in transit
performance over the five-year period of 1976-1980.
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OVERVIEW

During the past few years throughout the United States, there has been a grow-
ing interest in public transit productivity and performance evaluation. This
interest has grown Targely as a result of the widening gap between transit's
operational cost and passenger revenues, with the difference having to be
absorbed by public support. Greater need for subsidies has prompted decision-
makers to place more emphasis on critical evaluation of continued and proposed
service based on performance criteria using efficiency and effectiveness
measures.

The interest in effectiveness of transit reflects a concern for transit's

meeting the goals and objectives set by govermment policy. Typical effective-
ness measures include:

ridership per mile or hour;

ridership per capita;

operational reliability (roadcalls per 100,000 miles);
safety indicators (accidents per 100,000 miTes);

Schedule reliability (per cent on-time arrivals);

per cent employment served; and

operating ratio (passenger revenue operating expenditures).

The concern with efficiency reflects an interest in assuring the proper use of
resources. How much capital and labor input is required to produce a certain
Tevel of output as measured in miles and hours of services? Efficiency measures

are expressed as & ratio of output per unit of input. Typical efficiency
measures include:

® vehicle miles or hours per employee;
® operational cost per vehicle hour or vehicle mile;
® vehicle miles per gallon of fuel consumed; and

® vehicle miles or hours per vehicle per year.

The concern with efficiency is heightened now because 1imited public funds
must be allocated among a variety of important public services. As a result,

evaluation of transit performace is viewed as a means of insuring that the
public is well served.
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Potential conflicts can occur when one tries to assess the relative importance
of these two criteria in relation to transit goals and objectives of the com-
munity. This is particularly true when performance comparisons are made
between systems without consideration of local transit policy. Consider a
hypothetical scenario in which Systems A and B initially have equal operating
revenue and equal expenditures of $1 million, total ridership of one million
passengers, and total vehicle miles of 500,000. A regional transit authority
is approved by the voters in System A's service area, which authorizes a local
sales tax (transit dedicated), generating an additional $500,000 of revenue.
These monies are expended to provide extended service to the region. System
A's annual ridership increases to 1,250,000 and vehicle miles increase to
650,000. System B remains the same. In evaluating the two systems after the
change, System A could be judged as being more effective because it attracted
a 25% increase in ridership, but System B could be viewed as more cost effi-
cient by maintaining a cost per vehicle mile of $2.00, compared to System A's
increased cost per vehicle mile of $2.30. Which system is performing better?
There are no simple or absolute answers. Neither can performance monitoring
and evaluation provide direct answers, but the process can provide a more
appropriate frame of reference.

SCOPE

The scope of the problem can best be iTlustrated by examining state and
national operating and financial characteristics. The reader should be cau-
tioned that while aggregate values provide a summary overview of conditions
and trends, they also may obscure unique differences that may exist within
individual systems or within particularly sized groups (large vs. small) of
operations.

TRENDS IN U.S. AND WASHINGTON STATE TRANSIT SERVICE (ADJUSTED FOR INFLATION)
As shown in Table 2-1, general inflation had a major impact (63%) on rising
costs of transit service. Due to such dramatic effects, comparison of actual
dollar revenues and expenditures from one year to the next is difficult to
assess. Table 2-2 identifies Washington operations, converting expenditures
and revenues to constant dollars (1980 =100). Table 2-3 makes the same con-

version for the U.S. transit industry. The conversion was calculated using
the Department of Labor CPI index for each year and further distinction was
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Table 2—1|

Major Factors Affecting U.S. Transit Service Cost

FACTOR

% OF 1973-1979 COST
INCREASE ATTRIBUTABLE TO:

General [nflation

Wage and Fringe Benefits
{exceeding inflation}

Service Expansion
Additional Employees

Diesel Fuel Cost
{exceeding Inflation)

63.8
13.3

12.3
6.2
4.3

99.9

Source: "An Evaluation of the Section 5 Program,” Urban Mass Transit
Administration, U.S. Department of Transportation, Washington,
0.C.. December 1579,

Table 2—-3
Selected U.S. Transit Industry Operating and
Financial Characteristics, 1974-1980
Revenues and Expenditures Converted to Constant Dollars (1980=100,)
Data Items 1.2 i A
a . 1974 197% 1976 1977 1978 1979 1980 1974- 1950
Unlinked Passenger Trips 6,935 6,972 7,081 7.286 7,616 8,479 8,577 23.67
Operating Revenue 3,19%.6 2,989.6 3,014.7  2,989.1 2,840.6 2.873.6 2,568.2 -19.65
Passenger Revenue 2,974.3 2,777 2,825.7  2,827.9  2,709.3  2,772.5  2.,462.3 -{7.23
Local Operating Assistance NA 1,044.2 1,196.1 i,102.7 1,166.5 1,612.4 1,703.8 63.18
State Operating Assistance NA 607 512.1 627.2 673.2 725.7 820.4 35.15
Federal Operating Assistance NA 212.7 574.4 749.6 817.5 973.8  1,093.8 434.24
Average Fare 53.06 49.22 49,81 49.41 42 45 43.5 3.4 -27.62
Total Operating Expense 5,338.3  5.532.9  5,609.1 56436 5,621.5 6,385.7 6,514.2 22.02
Total Vehicles 58,889 62,226 63,787 63,287 64,013 65,696 70,983 20,53
(exact values)
Total Vehicle Miles 1.907.4 1,%89.7 2,026.3 2,021.3  2,028.3 2,045.3 2,095 9.83
Total Employees , 153,100 159,800 162,950 162,510 165,800 177,000 184,700 20.64
{exact values)
Payrolls 3,241.7  3,338.5  3,353.2  3,338.7 3,269.4 31,4425 3,141,7 -3.08

]Refers to all modes (bus, rail, trolley)

z‘lalues are in millions unless otherwise noted

3Does not include parttime employees

Source: Transit Fact Book, American Public Transit Association, 1974-1980 series,
See Appendix 8 for discussion of conversion to constant dollar
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made by using the Seattle-Everett CPI for converting Washington dollars. The
following discussion highlights comparisons between the two tables.

® Passenger growth rates in Washington (83%) far exceeded growth
of the U.S. industry as a whole (24%). The U.S. fiqures are
dominated by the large, densely populated cities in the North-
east Corridor which, while highly dependent upon transit, have
stabilized in terms of ridership arowth. Similar contrast can
be noted relative to fleet size arowth (84% in Washington vs.
21% for the U.S.) and increases in vehicle miles traveled (59%
in Washington vs. 10% in the U.S.).

® Passenger revenue (farebox) in Washington increased modestly
(27%), while the U.S. industry average declined 17%. Federal
operating assistance (capital assistance not shown) increased
significantly (415%) for the U.S. industry. Washington State
properties receive relatively little in federal operating
assistance but the sianificant increase in federal grants
(1200%) for capital assistance, primarily for Seattle Metro,
reflects the national government's support of growth in Wash-
ington transit during this time period.

® While capital expenditures for the U.S. are not shown, the 1000%+
increase in expenditure for capital in Washington reflects an
expanding growth of service. At the national Tevel, operating
expenditures increased very little (22%) but in Washington State
they increased 126%, again characterizing the expansion cost of
improved transit in the state. Interesting to note is the
decline (4%) of U.S. transit payrolls when measured in constant
dollars. Expenditures for administration staff, planning studies,
etc. in Washington State, while erratic, declined 20% over the
time period.

Figure 2-1 illustrates the larger number of passengers per vehicle
mile for the U.S. industry. This is typical of high-density cities
in the Northeast. Fiqure 2-2 depicts how more cost-effective pas-
senger transport becomes in the higher-density cities reflected

by the U.S. averages. Figure 2-3 demonstrates that even in con-
stant dollars, operatina cost per vehicle mile for the U.S. and
Washington has increased, although Washington showed a slight
decline in 1980. Figure 2-4 illustrates that in constant dollars,
both Washington and U.S. passenger revenue per trip has declined.

TRENDS IN WASHINGTON STATE TRANSIT SERVICE OVER TIME

Washington State experienced dramatic growth in public transit throughout the
decade of the seventies. There was a 60% (from 12 to 20) increase in the
number of systems operating. Additionally, many of the original city systems
converted to regional systems, thereby greatly extending service coverage

(see Figures 1-3, 1-4, and Appendix E). Ridership increased 81% and operating
cost increased 120% in constant 1980 dollars.
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In terms of service effectiveness criteria, Washington State transit operations
excelled by:

® increasing total ridership
® increasing per capita ridership (see Table 2-4)
® increasing ridership per mile (see Table 2-4 and Figure 2-1)

However, in terms of cost effectiveness, revenue generation declined as meas-

ured by passenger revenue per trip (Figure 2-4). It should be noted that this
indicator reflects a local policy of maintaining low fares in order to encour-
age greater ridership. Moreover, the majority of transit systems in the state
initated 20% - 50% fare increases in 1981-82.

Relative to efficiency criteria, operating cost per vehicle mile increased
over 40% (see Figure 2-2) in constant 1980 dollars. Statewide aaaregates of
vehicie-miles per vehicle remained stable. However, Seattle Metro's vehicle-
miles per vehicle declined 25% between 1976 and 1980 [40]. This measure also
reflects the need for having additional vehicle fleet capacity to serve
expanded peak hour demand.

Based on the brief overview of financial and operating data examined for Wash-
ington State transit systems from 1974 to 1980, operations throughout the state
have made improvements in performance as measured by service effectiveness cri-
teria (e.g., ridership), but showed declines in cost effectiveness (e.g., oper-
ating ratio) and some efficiency criteria (e.g., cost per vehicle mile). These
measures wiil be discussed more thoroughly in Chapter III. It can be argued
that improvements in effectiveness (greater ridership) were achieved in part
through declines in efficiency (cost per unit of service). The aoal of Wash-
ington transit in the 1970's was to improve service and attract areater rider-
ship. The challenge for transit in the 1980's is to continue improvements in
effectiveness without reductions in cost efficiency.

VARIABLES INFLUENCING TRANSIT PERFORMANCE

As presented in Table 2-1, general inflation had the major impact on rising

costs of transit service. The American Public Transit Association estimates
that when the effects of inflation are eliminated, constant dollar increases
are minimal. For example, from 1973 to 1978, the cost per vehicle mile for

the U.S. industry in 1972 constant dollars grew from $1.31 to $1.53 (3.4%
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Table 2—4

Selected Washington State Public Transit Performance indicators

Measm"es.I 1974 1875 1976 1977 1978 1979 1980 b sg;:?e

1980
Pass/vehicle mile 1.86 1.72 1.76 1.82 1.97 2.12 2.13 14,51
Farebox rev/pass 0.46 0.40 0.35 0.39 0.31 0.35 0.32 -30.43
Total rev/pass2 1.3% 1.33 1.95 1.97 2.19 2.06 1.77 27.34
Operations exp/pass 0.97 1.22 1.23 1.28 1.20 1.25 1.20 23.7M
Total exp/pa552 1.29 1.5% 1.96 1.88 2.03 2.15 1.79 38.76
Passengers/capita NA 28.83 28.86 32.02 34.17 38.79 38.9] 34.96
Operating rat103 0.47 0.33 0.28 0.31 0.26 0.28 0.26 -44.68
Operating exp/ 1.81 2.10 z2.18 2.48 2.36 2.65 2.57 41.99

vehicle mile

1 constant dollar values (1980=100).

2 Will vary with capital expenditures and/or grants.

3 Farebox revenue/operating expenditures.

" Source: Adapted from, Public Transportation in Washington State, Division of Public
Transportation, Washington State Department of Transportation, 1978, 1979,
and 1980 editions.
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annually) and the costs per passenger increased from $0.45 to $0.52 (3.1%
annually). However, inflation is not the only factor affecting transit costs
and performance.

Transit has difficulty in using its labor most efficiently. Sixty per cent
of the weekday passengers are carried in four peak hours. The systems must
have sufficient employees to handle these rush hour loads but the eight-hour
spread between the AM and PM peaks presents problems for labor utilization.
Union work rules often restrict part-time employment and split shifts. As an
example, one of the larger systems in the Northeast does not allow part-time
drivers but does allow split shifts with compensation. To meet peak demand,
an operator may start work at 6:30 AM and complete work at 7:00 PM with a 4.5
hour midday break --a 12% hour day. For the first 10 hours, the driver is
compensated only for the 8 hours of labor, since there is a 2-hour unpaid
break. After 10 hours employees receive time-and-a-half, and after 11 hours
they receive double time. In the spring of 1980, management estimated that
50% of the drivers' schedules exceeded 10 hours and 28% exceeded 11 hours [46].

Expansion of service areas and levels has provided improved transit accessi-
bility, but at significant cost. Between 1950 and 1980, the average home-to-
work trip increased from two to more than six miles [3, 1980]. 1In addition

to longer distances, service in new expansion areas often has fewer passengers
per mile and more deadheading of vehicles (from central city to suburb).

Limited vehicle capacity during peak hours is frequently a constraint along
high ridership commuting corridors. Standard buses have seating capacities

of 45-55. Articulated buses, introduced only recently in the U.S., have seat-
ing capacities of 65-75. The 30% increase becomes a critical factor when one
considers that 70-80% of operating costs are labor-related. Seattle Metro and
other large bus transit operators are investing in these higher-capacity
vehicles in anticipation of reduced labor costs relative to service (seat
miles) produced.

Although dramatic fuel efficiency improvements have been made in the auto-
mobile industry, new buses are generally less fuel-efficient than older models.
Older model buses (pre-1970) achieve 5-6 mpg, while newer models (post-1975)
often get less than 4 mpg. Diesel fuel has risen in price by over 400% (actual
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dollars) since 1972 [3, 1980]. Modest improvements in fuel efficiency could
have significant cost benefits.

Street capacity and traffic congestion 1imit the speed of buses, thus decreas-
ing passengers transported per labor hour input, as well as decreasing fuel
efficiency with stop-and-go travel. It has been estimated that a one mile per
hour speed increase would result in 10-20% improved productivity [42].

The changing social and poTitical context of public transit has generated
increases in management and administrative personnel levels. Environmental
impact statements, equal employment and contractual provisions, specialized
elderly and handicapped services, Section 13 Tabor protection review, and
public hearings requirements have necessitated more non-driver personnel to
perform these services. This results in a need for additional administrative
personnel .

Probliems with hiring and training qualified mechanics have had impacts on
vehicle maintenance. UMTA estimates that over 35% of vehicle repairs are
improperly done [46]. As an example, on an average day one large southwest
region system had over 25% of its fleet down due to mechanical failures.

Improper inventorying and stock control prevent timely repairs. When
mechanics are free to get their own parts and when items secured from stock
are not recorded, the resulting shortages lead to unnecessary delays in bus
repairs.

Requests for new service often originate in lower density areas where the
potential for ridership and passenger revenue per hour or mile is limited.
There is Tittle consensus on how to evaluate this service request objectively.
Increased ridership and reduced automobile travel are primary goals of transit,
yet meeting these goals frequently requires greater subsidy per passenger mile
or hour.

On the revenue side, many believe transit must adopt more realistic, effi-
cient, and equitable fare policies. The transit industry tries to keep fares
as low and as simple as possible. Recent research [11] demonstrated that
shorter distance, non-peak, inner city riders are frequently paying more per
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mile of service than longer distance, peak-hour, suburban riders. The authors
suggested that graduated fares based on distance would be more equitable and
would generate additional revenue needed. Some studies [46] have insinuated
that the availability of government subsidy has encouraged transit systems to
deemphasize fares as revenue sources. Other authors [6] argue that subsidies
have not had a negative impact on efficiency but have had favorable impacts on
transit effectiveness (greater ridership). What is incontestable is that pas-
senger revenues declined in constant dollar value throughout the 1970's by
more than 10% [42]. If it is a public objective to reduce the growing gap
between costs and revenues, then greater attention must be given to develop-
ing a market approach to transit fares that will produce cost-effective and
equitable "user charges” for service.

Transit performance evaluation alone cannot eliminate these problem areas but
it can help identify them and point to means of improvement.

ALTERNATIVE PERSPECTIVES

Problems between individuals or institutions usually result when there is a
Tack of common purpose and differences in perceived objectives. Various groups
affecting and affected by public transit tend to perceive performance evalua-
tion differently [34, Vol. I, 42]. Five varying perspectives can be identi-
fied -- those of government, transit operators, labor, users, and the general
public.

GOVERNMENT

A1l levels of government are involved in providing operating assistance to
supplement farebox revenue. Transit provides a public good; thus the public
shares in the cost of service. However, there are perceived 1imits to govern-
ment's underwriting of increasing deficits. Questions posed are:

® What should be the funding priorities for transit in relation

to other public services?
® What are appropriate funding levels?
® What are sufficient service levels?

® Hhat percentage of the operating cost should be borne by
the user?

® What percentages of cost should be paid with local, state
and federal taxes?

® What percentage should be borned by the private sector?
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Initially, federal policy was one of offering assistance to state and local
governments as an incentive for providing public transit, which in turn would
help achieve national transportation goals. The 1964 UMTA Act (as amended )
provides both operating and capital assistance through Sections 5 and 3,
respectively. The transportation improvement program regulations (1974)
require regional metropolitan planning organizations (MPO's) to coordinate
local planning and programming priorities. Transportation system management
(TSM) (Federal Register, September 17, 1975) guidelines stress improved utili-
zation of existing resources as opposed to capital-intensive programs. Thus,
transit is an important TSM strategy. Currently, operating assistance is
based largely on a per capita basis. Local systems desire federal support
without interference in operating policies. The federal agencies have
responded by maintaining a "hands-off" posture. They encourage performance
improvements by distributing research findings, conducting conferences and
seminars, and requiring grant recipients to monitor and submit performance
data (through Section 15). The current Administration, however, is consider-
ing immediate reductions and eventual {1985) elimination of Section 5 assis-

tance. By contrast, the previous Administration proposed increased federal
support financed through the windfall profits tax. Such dramatic changes in
federal support, and the absence of a clear and integrated national transpor-
tation policy, make it difficult to formulate an appropriate context for
transit evaluation from the federal perspective.

State governments are supportive of transit objectives but are concerned with
“"where to draw the line." Several states, including New York, California and
Pennsylvania, 1ink funding allocations to performance monitoring and evaluation.
In this attempt to develop a more rational process of allocating funds, some
states have encountered problems in developing a procedure that is objective
and equitable [12, 14, 17, 25]. These problems will be discussed in detail

in Chapter IV. Similar to the federal government, during the 1960's and 1970's
many states adopted legisiation offering financial support to local govermments.
Other states developed matching procedures, whereby if cities would generate
monies through local tax initiatives, then the state would match that amount
through state revenue sources. The latter situation required a greater com-
mitment from local areas and presumably led to a greater concern for opera-
tional efficiency.
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There are also regional differences within states that have dedicated financial
mechanisms for supporting transit. Urban regions tend to support stafe tax
measures that provide continued assistance, whereas rural reaions without
transit operations often oppose tax increases for that purpose. While most
Tocal governments provide some operating support and are concerned with effi-
ciency, they are also more sensitive to fare increases or service reductions
that would be necessary to reduce deficits. Frequently, differences in per-
spectives depend on the state and local transit financial mechanisms. When
funding for transit is an exclusive dedicated source and does not compete with
other public service needs, then local official support for transit improve-
ments is more politically feasible. Other local areas do not have dedicated
revenue sources and have come to depend on state and federal assistance to
help them achieve increased ridership levels without substantial increases in
Tocal general revenue support. As federal and state assistance is reduced in
the future, many local governments will for the first time be faced with dif-
ficult choices in allocatina funds and will need appropriate evaluation tools.

TRANSIT OPERATORS

Managers are certainly aware of the concerns regardinag transit performance,

and many have initiated studies and monitoring procedures in an effort to
improve productivity. Management is apprehensive of state and national activ-
ities in performance monitoring which attempt to compare systems without aiving
careful attention to differences in operating environments. Operators try to
give equal attention to efficiency and effectiveness criteria but are concerned
when too much emphasis is placed on mere financial efficiency. Stokes [37],
speaking for the industry, stressed the need for performance evaluation but
cautioned that no one indicator would reveal the relative or absolute perform-
ance of a system. He noted that emphasis should be ptaced on measuring system
effectiveness (e.g., ridership per vehicie mile} as opposed to cost effective-
ness (e.g., farebox revenue per passenger). Smaller system operators fre-
quently do not have sufficient resources for the extensive data collection

and analysis required by evaluation studies. There are also different operat-
ing perspectives among managers. One manager may view transit as a public
utility only, with the role of management seen as merely keeping the bus oper-
ating. Another manager may view public transit as a service which must be
promoted in a competitive market. From this perspective, management would

tend to stress planning and marketing as essential elements of operations
[35, vol. 1].
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TRANSIT LABOR

Labor unions are essentially concerned with wages and working conditions, but
are certainly not immune to issues regarding industry performance and produc-
tivity. Labor costs represent 70-80% of total operating expenditures. As
deficits have grown, some unions have become more sensitive to the need for
restraint in wage and benefit negotiations as well as the need to work more
closely with management to improve productivity. For example, during New York
City's financial crisis in 1976, transit workers agreed to tie future wage
increases to improved productivity [42]. Unfortunately, implementation of
this agreement was stymied by the failure to agree on definitions of produc-
tivity and performance criteria. In 1978, Seattie Metro became the first
property to overcome union resistance to using part-time bus drivers during
peak periods [42]. Innovations such as part-time drivers, improved schedul-
ing, and modified work rules will of necessity become more prevalent as labor
js faced with either becoming equal partners in improving productivity or
losing jobs due to service cutbacks [19].

TRANSIT USERS

Patrons can be divided into captive and choice riders. Within limits, the
captive rider must use transit regardless of the level of service offered.
This group is concerned with quality and effectiveness measures such as walk-
ing distance, frequency of service, area of service, and fares. The choice
rider is interested in being provided service that is competitive with the
auto. Schedule adherence, minimum walk, wait and ride times, and route con-
nectivity are indicators that appeal to the rider who has other options [35,
Voil. 11.

GENERAL PUBLIC

Non-users are most interested in financial efficiency. Many do not understand
the "external social benefits" of transit and feel that the user should be
paying a greater share of the costs. While most taxpayers support provision
of service for the transportation-disadvantaged (low-income, elderly, etc.),
many are unwilling to subsidize middle-ciass commuter trips from the suburbs.
There are also regional concerns where rural residents, without benefit of
alternative transportation, resent their tax dollars' use for strictly
urbanized services.
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A1l these groups, with their complex and competing viewpoints, contribute
through the political process to transit policy formulation. Achieving a
balance that addresses these divergent viewpoints is the major challenge
faced in performance evaluation.

OPPORTUNITIES FOR IMPROVEMENT

Assessment of the problem would not be complete without identifying a number
of actions being taken by transit operators throughout the country which have
resulted in improved performance. Figure 2-5 identifies a list of improve-
ment opportunities that can be initiated at the internal management level.

In addition, UMTA, in cooperation with Public Technologies, Inc., distributes
a compilation of improvement strategies (with periodic updates) entitled
Transit Actions. A summary of reported actions and specific results {where

provided) are presented in Figure 2-6. Many of the actions identified in the
figure require modest time and resources to implement, but presumably result
in demonstrable improvements in performance and productivity. Other actions
are small scale incremental adjustments that when assessed singularly are not
dramatic, but when considered collectively, do result in measurable: improve-
ments. Implicit in each of -these actions is the need for an ongoing monitoring

and evalution program that will provide necessary information for designing
the improvement and measuring the results.

SUMMARY OF KEY ISSUES
At the surface, the concerns are about costs and revenues. Beneath the
surface, the concerns are more complex and politically sensitive because

they beg questions regarding who pays for what costs and who receives
which benefits.

The principal determinants of cost are the quantity and quality of service
distribution in time and space [19]. Service expenditures are budgeted
within the framework of local goals, objectives, and available resources.

To a great extent, service cost can expand or contract drastically based
on the adopted policies determining service levels.
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® Life-cycle costing of transit vehicles, in terms of the
trade-off between maintenance costs and capital outlays for
replacement vehicles.

® Spare vehicle ratios, in terms of the trade-offs among
maintenance resources, service reliability, and the costs
of retaining additional vehicles in the fleet.

® Preventative maintenance programs, in terms of the trade-
off between preventative maintenance and breakdown maintenance.

® Use of diagnostic instruments in vehicle maintenance.

¢ Inventory levels, in terms of the trade-off between vehicle
availability and investment in inventory.

® Advantages and disadvantages of purchasing spare parts from
the original maker rather than from the unit manufacturer.

® A practical basis for make or buy decisions on parts.

® Criteria for facility Tocation and design.

® Fare-handling procedures.

® Use of part-time employees.

® Retraining needs of operators, mechanics, and supervisors.
® Driver incentives related to courtesy and safety.

® Cash flow analysis and financial management techniques for
small and medium size transit systems.

® Insurance programs, including self-insurance, and claims-
handling techniques.

® Performance audit techniques.

® Improvements in internal security techniques and methods of
reducing the incidence and cost of vandalism.

Source: Proceedings of First National Conference on Transit
Performance, USDOT and Public Technology, Inc., US DOT, Washington,
D.C., Jan, 1978.

Figure 2-5

Selected "Opportunities”" for Improvements in Internal Management
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Service Level Improvements
® a midsize system reduced vehicle miles and hours by 10% and
identified only a 2% losss in ridership and passenger revenue.

® several systems noted that by using UMTA's RUCUS model {an
algorithim to reduce # of runs), 2-5% of runs were eliminated
with no measurable loss in ridership.

* development of transit sponsored ridesharing for Tow density areas
can reduce fixed route demand/costs.

® several systems reported reducing frequency on low demand routss.
(specific tmpacts were not reported)

* Sesttle’s agreement with Bellevue to improve transit service in
relation to reduced parking in CBD 1s expected to {mprove rider-
ship.

Izmproved Financing Policies

* Seattle Metro's success in amployer sponsored passes (Seattle First)
is a national Teader in the “action®.

* many large systems are converting to differential fares in the
peak hour with reported gains 1n revenue and only minor losses
in ridership.

* greater emphasis on transit marketing in general and for off-
peak perjods in particular (Spokane's Midday Rider frogram) is
resulting in {mproved ridership/revenue with only marginal costs.

Internal Management Improvements

* systems report using extraboard drivers in non driving function
when between scheduled runs,
* systems report using handicapped personnel for cleaning vehicles

¢ mny systems are instituting computer assisted maintenance
management and fnaventory control systems with measurable
reductions in cost and improved productivity.

¢ avtomated passenger counters in many systems are reducing
personne]l (checkers) requirements.

® intermal manufacturing of small parts {Spokane) can reduce costs.

Labor Management/Relations

* Seattle was first system nationally to negotiate use of part-
time drivers. Many systems have repeated the success,

* Systems report linkfng cost of living {COLA) increases to
improvements fn productivity.

® systems report cost savings and productivity gains from
negotiation of {mproved work rule.

* explicit standards/procedures for disciplinary codes result
in improved productivity and employee morale.

Performance Evaluation/Productf vity

* systems report success in using management by objectives (MBO)
Programs. Some systems 1ink M80 with incentive payment for
senior staff,

* some systems are developing “"bonus” payments for measurable
productivity gains from employees.

® many systams have tonducted management performance audits and
mjor evaluations/inventories proceeding new service policy
development.

* systems report establishing comparative evaluations among
operating divisions/bases.

* contfnuous performance monitoring and evaluation programs are
being implemented in every statas,

Figure 2-6

Transit Improvement Activities
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The revenue issue focuses on sources of finance. What segment of the public
should bear the cost-users, residents of service areas, state taxpayers or
federal taxpayers? If all of these groups are to pay a portion of the cost,
what are the appropriate shares for each group?

Incremental improvements in transit performance can be made over time, but
they require an agreed-upon context of evaluation based on national, state,
and local community and transportation goals and objectives. At the 1977
Conference on Transit Performance [42], the participants developed an
extensive listing of specific issues. The following summarizes key
concerns.

Transit Goals and Objectives
What are they nationally?
What should they be locally?
Do explicit goals and objectives improve performance?

How consistent are they with other transportation and community
goals? .

How are they best developed?

If meeting Tocal transit and community goals leads to reduced
financial performance, should it be done?

What are the impacts of of not doing it?

Balancing Efficiency, Effectiveness and Equity Criteria

What are the relationships?
How are each to be measured?
What are the impacts of emphasizing one over the other?

Appropriate Context for Evaluation

What is the prevailing context--funding allocation, improved planning,
and manacement, or policy develapment?

How do alternative state and local institutional/funding arrangements
shape the context?

What is the private sector role?

What is relationship of transit and transportation system {(all
mode) evaluation?
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Appropriate Content for Evaluation Proarams

What are the relevant criteria, measures, and standards of transit
performance?

What is the optimal level of detail and frequency for monitoring
program?

What is the cost effectiveness of self evaluation?

What is the appropriate balance of information needed to satisfy
local, state, and national policy concerns?

Uncertain Future

What are the new realities and trends in economics, energy, environ-
ment, and government intervention?

What are the impacts of expanded or reduced transit service?

How should performance monitoring and evaluation be integrated

with strategic planning to reduce uncertainty and identify
contingency alternatives?

The transit industry needs answers to these questions if performance problems
are to be resolved and opportunities for improvements identified. However,
before solutions can be prescribed, the problem must be partitioned and
described. The next two chapters review major contributions in assessing
the problem and pointing to possible solutions.
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INTRODUCTION
The authors of early literature on transit evaluation struagled with concepts

and definitions of measurement criteria. While researchers could borrow in
part from the science of business economics and management, not all of the
private sector evaluation methods and concepts translated to public sector
productivity concerns. Private industry's major evaluation criterion is
efficiency and the most important measure is profit. Public sector evalua-
tion of social goods and services is more complex and requires multiple cri-
teria and measures.

In an economic sense, efficiency can be defined as a ratio of inputs to out-
puts. Using efficiency as a criterion implies measuring the utilization of
resources expended in producing a particular good or service. In theory, the
rate of change in outputs with respect to inputs measures the marginal produc-
tion value of the input. Productivity then can be identified as the marginal
product of various inputs. The primary inputs for transit are labor and the
major outputs are miles and hours of service. Efficiency in transit then
reflects the amount of resources required to produce those miles and hours of
service [1, 14, 28].

As & public service, transit also attempts to achieve social and environmental
goals set by society. In that respect, transit must be evaluated on the effec-
tiveness of goal achievement. Unfortunately, financial efficiency criteria

are often in conflict with social effectiveness criteria. Additionally, some
aspects of transit performance relate more to the quality or adequacy of
service. Driver courtesy and schedule reliability are two examples of
"quality"-based indicators.

The development of transit evaluation criteria and measures has taken place
over several years with a great deal of debate over definitions and applica-

tions. The following Titerature review highlights major contributions and
refinements that occurred.

MAJOR CONTRIBUTIONS IN THE DEVELOPMENT OF TRANSIT PERFORMANCE EVALUATION
One of the first conceptual studies was conducted by Tomazinis [38] in the
mid-1970's in which he described the need for transit evaluation and
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developed a preliminary framework oriented toward monitoring and improving
transit efficiency. He defined efficiency as the rate of success a specific
process has either in recovering expended resources, or in achieving a given
objective. Tomazinis also argued that not just transit, but the total trans-
portation system, should be evaluated as interrelated parts of the whole,

Gilbert and Dajani [18] are credited with expanding the work by Tomazinis in
distinguishing between efficiency and effectiveness criteria. Efficiency was
defined as the ratio of inputs to outputs and effectiveness as achieving sys-
tem objectives. Examples of performance measures were proposed and tested
using small sample sizes from properties in North Carolina. Additionally,
their study examined possible perspectives (federal, state, Tocal user and
operator) which an evaluation procedure might address and assessment was made
that the interrelated nature of these perspectives required a more expanded
conceptual framework than originally assumed. In addition to impacts, the
authors also pointed out the need to consider environmental constraints on
transit operations in evaluating performance.

Fielding, Glauthier, and Lave [13] conducted extensive research on transit
performance. They refined earlier concepts, developed and tested numerous
performance indicators, and actually applied indicators against a large data
set drawn from operations in California and Washington. Specific findings of
their study will be addressed in Chapter IV. Their scholarly approach and
comprehensive data analysis continues to serve as one of the seminal studies
in transit evaluation literature.

Drosdat [12] examined transit performance evaluation in relationship to state
funding allocations to local operators. After a thorough review of the liter-
ature and practice, he concluded there were significant constraints to using
performance measures to ailocate funds. He found that problems associated
with data inconsistencies and issues of comparability precluded their use for
this purpose. His research design evaluated 40 different transit performance
measures (TPM's) relative to their utility in allocating funds. Of the six
measures meeting Drosdat's criteria, all but one (gallons of fuel per passen-
ger} are commonly used by transit systems today. Drosdat also reviewed three
special studies associated with state agency efforts in linking transit
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performance to funding allocations. Major findings at that time were:
® state efforts tended to oversimplify complex aspects of transit
performance;

® the studies assumed that TPM's could be easily identified and
applied;

® TPM's proposed by state agencies ignored multimodal aspects of
transportation; and

® TPM's identified had 1imited meaning and questionable utility.

Fuller et al. [17] undertock a comprehensive study for California's DOT that
sought to not only resolve conceptual problems of criteria, but to prescribe
specific measures and standards that were to be used in assessing system per-
formance. The procedure was intended to be a determining factor in allocation
of operating support to local operators. After months of study, the analysts
concluded that evaluation was more complex than initially assumed and recom-

mended that performance measures not be used in awarding state assistance until
problems could be resolved.

The debate on the efficacy of transit performance evaluation continued at the
1977 National Conference on Transit Performance sponsored by the Urban Consor-
tium and U.S. DOT [42]. The conference brought together researchers, govern-
ment officials, and transit operators to address concerns and try to achieve
consensus on concepts and definitions. Relative agreement was reached on key
concepts but disagreement continued on exactly how performance evaluation was

to be applied. The conference proceedings provide one of the more insightful
overviews of the issues.

In the six years since that conference, innumerable studies have been funded

at the federal, state and local levels which have contributed to improved
understanding and a more commonly accepted language of performance evaluation.
The first yolume in the comprehensive study by Sinha and others [35] presents

an overview of the many viewpoints and the eventual convergence of terms since
that conference. The framework suggested below is drawn from the composite of
research identified, and it is suggested that the process, criteria, and measures
presented below would be accepted with few qualms by industry or academe.
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EVALUATION PROCESS

As an overview, transit performance evaluation can be viewed as a continuing
process involving the following activities:

® the estabTishment of transit system goals and objectives;

® development of measures that relate to the stated aoals and
objectives, and reflect criteria of effectiveness and
efficiency;

® development and application of performance measures that
quantify measurement;

development and application of standards that can serve
as benchmarks against which measures can be compared; and

® continuous monitoring and evaluation over time [2].

Figure 3-1 graphically illustrates the relationship between key elements of

that process, and the following discussion hightights relevant aspects of each
activity.

MEASUREMENT CRITERIA

The twe primary criteria for measuring transit performance are efficiency and
effectiveness [3, 13, 18, 34, 37].

Efficiency criteria measure the relationship of input resources (labor, capi-
tal, fuel) used to produce outputs (miles and hours of service). Major cate-
gories of interest relative to efficiency include:

® vehicle utilization;

® labor productivity;

® energy utilization; and

® cost efficiency (expense per produced unit).

Effectiveness criteria measure the consumption and quality of transit service
as well as impacts on societal goals {reducing traffic congestion and conserv-
ing energy). Categories of interest relative to effectiveness criteria include:

seryice utilization;

accessibility of service;

quality of service;

cost-effectiveness (expense per consumed unit); and

revenue generation



GOAL #1
GOALS
OBJECTIVE #2.1
OBJICTIVES
EFFICIENCY
CRITERIA
Yehicles
CRITERIA .

mro’l':umcx PEREDRMAN Cost per
FEASURE Yehicle e

SERVICE

STANDARDS STANDARD Current Year §

Previous Year

Note: Examplas used above are for {1lustration only,

GOAL #2
Provide efficient
and effgctiva
transoortation
alternative to
the private auto.

OBJECTIVE #2.2
To winiwmiza transit
oparzting cost (excluding
inflation) to 2%
over previous year,

EFFECTIVENESS
CRITERIA

-Service utitization
FAccessibility
+Ouaifty

Cost

-Ravenue generation

Passengers

per
Vehicle Bour

20 Passengers
per
Yehicle Hour

2% Increase over
Previous Year

Figure 3—1

OBJECTIVE #2.3
To increase transit
ridership 5% over
previous year.

Percent
Population
Served
I

Transit Performance Evaluation Framework
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No single criterion can appropriately evaluate performance. For example, a

Tow unit cost figure (as a measure of efficiency) indicates only that the
service was produced with a minimum of waste. It does not indicate how well

1t was provided, what the quality of service was, or whether it produced the
desired results. Conversely, a high unit cost could mean the service was pro-
duced inefficiently or that a high quality of service was provided. This sug-
gests the need for seeking an optimal balance between efficiency and effective-

ness criteria. That balance is best achieved through establishinag priorities
or goals and objectives.

GOALS AND OBJECTIVES
Transit goals and objectives provide the policy context for evaluating per-

formance. A1l studies reviewed have emphasized the need for relating perform-
ance measures to specific statements of transit policy.

"Performance evaluation requires the establishment of clear

goals and objectives for transit and the specification of

indicators appropriate to those goals. Performance evalua-

tion is a systematic process for comparing operational

results against the goals of a particular system or program.

Goals are the basis for developing an evaluation scheme and

the fundamental reference point by which judgments are made." [13]
Goals are broad, general statements that describe a preferred alternative for
the future. The primary purpose of goals is to provide a sense of direction.

Typical transit goals include:

provide alternative transportation to auto;

provide mobility for handicapped and disadvantaged;
reduce auto congestion;

conserve energy;

reduce air pollution;

enhance economic growth; and
® assist in orderly urban development.

Objectives are more specific and describe precisely how individual aqoals will
be achieved. The following guidelines help to insure precise objectives.

"An objective statement should be:
® clear, concise, unambiguous;

® measurable and attainable in a reasonable period of time
and with reasonable effort;
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® consistent with goals and priorities; and

® assigned to an individual or group who will be responsible
for its accomplishment.” [32, Vol. 1]

Frequently, multiple objectives are established for each major goal. Some
objectives will reflect a concern for efficiency while others will reflect
interest in effectiveness criteria. The previous examples used in Figure 3-1
illustrate the concept.

Deciding on appropriate goals and objectives is not an easy task. While most
systems have the implicit goal of providing the best possible service for the
least cost, such a goal is ineffectual without definition of "best service"
and "Teast cost."

Other major considerations in setting goals and objectives are recognizing the
need for establishing priorities and understanding that some objective state-
ments may be in conflict with each other.

As an example of how transit objectives can potentially be in conflict, Fig-
ure 3.1's objective #2.2 is stated as minimizing operating costs, while objec-
tive #2.3 is to increase patronage. If gains in patronage require increase in
miles and hours of service, then costs must increase accordingly. Achieving
both patronage gains and reduced costs is not impossible, but does reguire
careful planning. One reasonable approach is to develop objectives that
associate improved service consumption with costs. Examples of cost-effective
objectives might be as follows:

® to increase ridership per dollar of additional operating

costs;
® to decrease operating and capital cost per transit rider;

® to increase transit accessibility to employment per dollar
additional cost;

to increase per cent of population served per dollar addi-
tional cost; and

® to decrease transportation cost per passenger mile.

[Adapted from Evaluating Urban Transportation System Alter-

?gggﬁes, System Design Concepts, for U.S. DOT, November
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“Another general example of how objectives can be in opposition is the case
where a community seeks to minimize cost to the user (transit fare) as well
as to the general pubTic (tax subsidies). Maintaining minimal fares year
after year despite increased operating cost leads to increased deficits that
must be financed by additional tax revenues.

Conflicting objectives are not always avoidable, but the degree of conflict
can be minimized when decisionmakers and their staffs carefully weigh the
tradeoffs of each and establish priorities accordingly,

TRANSIT PERFORMANCE MEASURES

Transit performance measures (TPM's) are values representing production, con-
sumption, quality, and impact varjables associated with operating and financial
characteristics of transit service. The measures are generally quantifiable
and can be expressed as whole numbers, percentages, or as ratios. Most often
TPM's are expressed as ratios. As an example, the TPM of "passenaers per
vehicle hour" expressed in ratio form captures the relationship between serv-
ice output {vehicle hours} and units of consumption (passengers). Such meas-
ures are the instruments of performance evaluation and are used to assess
whether or not transit service is achieving intended objectives. Table 3-1
depicts a representative set of transit performance measures being used
throughout the United States [5, 13, 35, 39].

The specific TPM's used in evaluation are dependent in part on what aspect

of performance is being measured and at what level analysis is being conducted.
Transit performance can be evaluated in relation to the U.S. industry as a
whole, state or regional assessments, "peer groups" of similar size and scale,
individual systems, routes within systems, and functional areas of operation.

The primary purpose for performance measurement is to allow transit management
to make more rational decisions regarding resource allocations and provide a
means of communicating service policies to elected officials and the general
public {8]. More specifically, performance indicators can be used for:

® Comparing functional units (operations vs. maintenance

improvements) to assess performance and identify units
needing attention;
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Table 3~ 1|

Selected Transit Performance Measures

Performance measure

Operating cost per revenye vehicle mile
Operating cost per revenue vehicle hour

Revenue passengers per vehicle mile
Revenue passengers per vehicle hour
Revenue passengers per capita
Percent population served

Percent employment served

Percent EZH served

Accidents per 100,000 bus miles
Operating cost per passenger
Roadcalls per 100,000 bus miles

Revenue vehicle miles per employee
Revenue vehicle hours per employee

Percent on-time arrivals of vehicles
Percent transfers
Load factor (passengers per seating capacity)

Passenger revenue per vehicle hour
Passenger revenue per passenger

Operating revenue per operating expense
{Operating ratio)

Vehicle hours per active vehicle
Vehicle miles per active vehicle

Vehicle miles per gallon (BTU) of fuel consumed
Vehicle hours per gallon (BTU) of fuel consumed

produced

Service utilization
" "

Accessability

Safety effectiveness

Labor productivity

Service quality

n 1]

Revenue Generation
L] n

Cost effectiveness

Yehicle efficiency

Energy efficiency

- Table 3-2

Selected Data Items Maintained by Transit Systems

—

. Operating axpense

. Revenue

Fare revenue .

. Total passengers (unlinked)
Transfer passengers
Gallons of fuel consumed
Number of accidents

Number of road calls

w o ~4 on wn L3 w ny
. N h . M

. Operating employee hours

10. Service area population

i1,
12,
13.
14,
15.
16.
17.
18.

Revenue vehicle hours

Total vehicle hours

Revenue vehicle miles

Total vehicle miles

Revenue seat miles

Total vehicles

Vehicles operated during period

Peak hour fleet

Note: See Appendix C for definition of tevms.

Measurement of:

Cost per output of unit

Cast per consumed unit output

Maintenance effeciency
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® making system or subsystem comparisons over time to measure
progress,

¢ assessing policy or program changes with quantitative descrip-
tors of impacts; and

¢ making comparisons with other "peer group" systems.

From an operator or management perspective, generally accepted criteria for
selection of TPM's are that they should be:

® related to stated system objectives;
easily understandable and definable;
unbiased and objective;

measurable from available data;

methodologically correct (e.g., properly separating input
from output measures); and

® acceptable to parties involved [g].

SERVICE STANDARDS
Service standards are the "benchmarks" against which existing or proposed
service may be evaluated. Performance measures are compared against the mini-

mum or threshold values as expressed by service standards. For example, many
pubTic transit systems use the standard of 30% operating ratio; that is, 30%
of the operating costs should be captured by revenue from passengers. Stand-
ards or threshold values are currently being used in route evaluation by many
systems. Routes that fall below some minimum value on selected measures (e.g.,
25 passengers per vehicle hour) are "flagged" for more detailed evaluation.

One of the earliest studies on transit performance was initiated in 1958 by
the National Committee on Urban Transportation [29] in which standards and
warrants for service were evaluated and recommendations made. While the study
remains generally applicable, different environmental and socioeconomic condi-
tions encountered today justify the need for a more comprehensive and current
assessment.

Service standards are developed through a variety of means, including:

® historically accepted industry values;

® guidelines or average values derived from other transit
systems;
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® professional judgments by transit managers and planners; and

® "dynamic standards that systems adapt to over time due to
changing conditions. [8]

While the performance evaluation Titerature has grown increasingly self-
assured regarding appropriate performance measures, there was considerable
reluctance on the part of most authors to identify specific values or ranges
of values for use in developing service standards. In part this is under-
standable, because specific standards should be developed locally. But con-
cern for local choice does not obviate the need for general guidelines. A
need exists for identifying a range of values specific to major performance
measures and related to different sizes and scales of operation. Such a list,
based on current U.S. operating experience, would provide general guidelines
to transit decisionmakers. The National Committee Study [29] remains some-
what relevant, and a more recent study [34] sponsored by the Pennsylvania DOT
provides general performance guidelines by measure. However, both of these
reports have a metropolitan transit authority orientation. Little information
exists on service standards for medium-sized properties {(e.a., 50,000 - 250,000
population) and even Tess information is available for small community systems
(Tess than 50,000 population).

Finally, performance standards are generally an expression of the minimum
accepted value for a given measure. A recent study [25] stressed the impor-
tance of having a performance target, that is, an optimal value (rather than
minimal) for a given measure. The performance target then is a way of quanti-
fying (in a positive way) the achievement of specified objectives. The two
concepts, standards and targets, are not exclusive. Standards can be used to
express threshold values for service quality and quantity, while targets can
be used to denote preferred valuyes.

EXTERNAL FACTORS AFFECTING PERFORMANCE

From a policy analysis perspective, transit performance measures may reflect
much more than the quality or economy of system management. They may also
reflect significant institutional and environmental constraints over which
management has Tittle or no control. Examples of these would include:
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® low fares established and maintained by governing boards

are policy decisions that affect collection of passenger

revenues and thus revenue generation and cost-effectiveness
measures;

® varying population densities of different service areas are
reflected in measures such as ridership per mile and hour;

® auto traffic congestion and street capacity affect transit
speeds and thus are reflected in operating efficiency per
mile and hour of service;

® regional wage differentials affect performance measures that
include cost of Tabor;

® disproportionate peak period ridership demand, perhaps
affected by per cent of work trips to the CBD, creates
need for additional vehicles and drivers underutilized
during the off peaks;

® natural environments such as climate and topography can
affect operations differently depending on the region;

® per cent of population which is transportation disadvantaged
(captive rider) such as elderly, youth, and autoless can
greatly affect ridership; and

® institutional and funding mechanisms are often established by
state enabling legislation that can constrict or expand
management's and Tocal decisionmakers' control over planning
and operations [13, 14, 18, 19, 357.

Sinha and Jukins [35, Vol. I] investigated the effects of various environmental
and policy factors on performance and through a series of stratification
schemes found that:

® system age is an influence in that younger systems gen-

erally have less ridership per mile and hour (effective-
ness); and

® wage rates, vehicle speed, and area population accounted
for major variance in certain efficiency measures.

Giuliano [19] organized her doctoral dissertation at the University of Cali-
fornia, Irvine around the effects environmental and institutional factors have
on transit performance. The study conceptualized performance as a function of
two sets of factors -- those within the control of the operator and those out-
side of the operator's control. Further distinctions were made between envi-
ronmental and institutional variables. Environmental factors included:

® service area size;
® service area density;
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® road capacity/congestion;
® spatial structure; and
® transit dependency.

Institutional factors included:

organizational size;
form of ownership {municipal vs. regional transit authority);
unionization; and

age and growth of transit organization.

Using multiple regression analysis on data from 40 transit properties in Cali-
fornia and Washington, the effects of those external factors were tested

against selected efficiency and effectiveness performance measures. The fol-
lowing summarizes results:

® The efficiency indicator of revenue vehicle hours per
employee was related (R® = .6485) to system size and
urban area size;

¢ The cost efficiency measure of expense per revenue
vehicle hour was affected (R? = .60) by wage rate and
unionization; and

® Effectiveness measures such as ridership per service

area population and ridership per vehicle hour were

related to congestion, transit dependency, and compact

spatial configurations.
One of the more interesting findings was that smaller firms (e.g., Lonag Beach,
California) with compact service districts, but operating within metropolitan
urban areas, tended to be more efficient and effective. This is counter to
the widely held belief that "biager is always better." Federal and state
policy oftenencourage transit to be organized on a regional basis with service
to be provided by a single operator. For example, RCH 36.57 stipulates that
there can be only one PTBA within a given county.

Fielding and Lyons [15] looked at organizational size and structure in rela-
tionship to transit performance and found that organizational size, span of
control, centralization, and managerial tenure were all correlated with higher
levels of performance. Specialization and formalization were associated with
Tower levels of performance on certain efficiency and effectiveness indicators.
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The results of these studies indicate that the performance of transit systems

cannot be compared without taking into consideration the characteristics of
the operating environment.

INFORMATION NEEDS

From the discussion above, it is clear that transit performance evaluation
requires a modest degree of data collection and analysis. Table 3-2 identi-
fies the major categorical information maintained by transit systems. However,
until very recently the absence and/or non-uniformity of data collected and
maintained by transit operators all but precluded evaluation. Much of the
literature reviewed identified this as the major problem. Only a few state
DOT's have historically collected and maintained operational and financial
data on systems under their purview. Not until 1978 did UMTA begin to
require uniform and consistent data from ali operators receiving Section 5
operating assistance. Section 15 consists of multiple levels of reporting
detail reflecting differences in transit agency size { differentiated by
the number of revenue vehicles). However, Section 15 does not include infor-
mation from operators serving Tess than 50,000 population. The first two
annual reports [44, 45] have been released, and while some problems remain
[4, 24], the information does provide the first opportunity to review uniform
and comprehensive information regarding transit operations throughout the
United States.
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INTRODUCTION

From an applied perspective, the purpose and utility of transit performance
evaluation can be grouped into three categories -- funding, management and
planning. Many of the early studies explored the feasibility of developing
external evaluation procedures for basing allocation of operating assistance
to Tocal transit authorities on their relative performance over time. In

some respects, the earlier preoccupation with funding overshadowed the utility
of internal performance evaluation in system management and short-range plan-
ning. Only recently have transit managers and planners recognized that evalu-
ation information can assist them with allocating internal resources and
assessing service improvements. This chapter will examine applications of
evaluation methodology with respect to the major categories identified and

the three government levels that support evaluation research and development.

FEDERAL ACTIVITIES IN PERFORMANCE EVALUATION

The U.5. DOT and UMTA have been the primary funding agencies for the majority
of studies identified in the Titerature. From that perspective, their role in
transit evaluation has been one of supporting research that would identify the
probiems and propose improvements. Additionally, UMTA propesed and supported
the development of Section 15 Uniform Transit System Accounts and Records,

identified as Project Fare [43] and the recent comparative analysis of that
data [4].

The first major study to develop and analyze performance measures for a large
number of transit operators was by Fielding, Glauthier, and Lave [13]. The
study suggested that performance measure values achieved by individual proper-
ties could be analyzed and compared against "average" values for all properties,
or against that same property's values in preceding years. The performance
measure set was tested using operating and financial data collected from 52
public transit systems in California and Washington. The major constraint
identified was that operating data were often unavailable or were not compar-
able due to differences in definitions or the manner in which the data were
generated.

Initially the researchers proposed the use of 21 transit performance measures
(TPM's) as presented in Table 4-1, but due to missing and noncomparable data,



4-2

Table 4-|
Comprehensive Set of TPM's Proposed by Fielding, et al.

. EFFICIENCY

PERFORMANCE MEASURE

MEASUREMENT OF

Revenue Vehicle Miles per Employee
Total Vehicle Miles per Employee
Revenue Vehicle Hours per Employee

Revenue Yehicle Miles per Vehicla
Total Vehicle Miles per Vehicle
Revenue Vehicle Hours per Vehicle

Operating Expense per Seat Mile

Operating Expense per Revenue Vehicle Mile
Operating Expense per Total Vehicle Mile
OPerating Expense per Revenue Vehicle Hour

Energy Consumption per Revenue Vehicle Mile
Energy Consumption per Total Vehicle Mile
Energy Consumption per Revenue Vehicle Hour

Labor Productivity
" n

Vehicle Utilization
n n

n n

Expense per Produced
Output Unit

Energy Efficiency

EFFECTIVENESS

Percent Populatfon Served

Revenue Passengers per Service Area
Population

Total Passengers per Vehicle

Revenue Passengers per Revenue Yehicle Mile

Revenue Passengers per Revenue Vehicle Hour

Operating Expense per Total Passenger
Operating Expense per Revenue Passenger
Operating Expense per Passenger Mile

Quality of Service
Accessibility

Utilifat1on of Service

" " o
H " "

Expense per Consumed
DuEput Unit

Source: Fielding, et al., Devalopment of Performance Indicators for
Transit: Final Report, NTIS, Springfield., VA, December 1977.

Table 4-2
Reduced Set of TPM's Proposed by Fielding, et al.

EFFICIENCY:

PERFORMANCE MEASURE

MEASUREMENT OF

Revenue VYehicle Hours per Employee
Revenue Vehicle Hours per Vehicle

Operating Expense per Revenue Vehicle Hour

Labor Productivity
Vehicle Utilization

Expense per Produced
Qutput Unit

EFFECTIVENESS

Revenue Passengers per Service Area
Population

Total Passengers per Vehicle

Revenue Passengers per Revenue Vehicle Hour
Operating Expense per Total Passenger
Operating Expense per Revenue Passenger

Perctent Population Served

Utilization of Service

Expense per Consumed
Qutput Unit

" "

Quality of Service
Accesstbiltity

Source: Fielding, et al., Development of Performance Indicators for
Transit: Final Report, NTIS, Springfield, VA, December 1377.
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the set was reduced to the nine measures identified in Table 4-2. They found
that different types of transit organizations and properties with different
population densities were generally comparable but that different modal opera-
tions {demand response vs. fixed route) were not comparable. The mean TPM
values were determined for the data set and each property's values were com-
pared against the average with the following results:
® DProperties that were new or beginning major new services were
found to have much lower values than the mean.

® Properties with populations of less than 500 persons per sguare
mile rarely achieved mean values.

® Systems with well-established routes and moderate-to-high
densities scored above the mean values.

® Properties serving significant segments of transit-dependent
populations scored favorably.

® Properties operated by municipalities {as opposed to regional
authorities) scored faverably on efficiency indicators (munici-
pal effect may understate manpower and cost figures).

® Properties operated as transit authorities scored more favor-
ably on effectiveness measures and total ridership.

While Fielding's study considered system-wide evaluation, many researchers have
focused on subsystem route or functional area performance. Glauthier and Feren
[21] were two of the first authors to suggest performance measures in the use
of internal route evaluation. The study discussed inherent problems as well as
procedures and methods being used by systems on the West Coast. They concluded
that route monitoring and evaluation could be instrumental in identifying less
productive routes.

Stone et al. [36] Tlater conducted extensive research in route evaluation apply-
ing a type of statistical analysisused in quality control. Using the TPM's of
passengers per mile and hour, they developed a relatively simple but useful
statistical model for examining route productivity.

Attanuci et al. [5] surveyed 240 transit systems to determine their use of
performance measures and found that generally only the larger systems had
developed rigorous procedures for evaluation. Smaller systems relied only
on a few measures that addressed financial efficiency at the system or route
level. The study also identified specific criteria and standards being uti-
lized by properties of various sizes.
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Sinha and Bhandari [35, Vo1. 3] developed a methodology for relating route

performance to proposed service changes. The procedure considered bus speed,
stop spacing, and fares as key variables. They developed a computer software
package that has general applicability for evaluating small and medium-sized
systems. The model's accuracy was observed to be within 10% based on before-

and-after evaluations. The major limitation was the model's extreme sensitiv-
ity to demand elasticities.

In the process of developing the model, the researchers analyzed 19 separate
transit systems in the Midwest. Important findings included:

® There was significant variation among systems relative to
goals and objectives. Only a few systems had adopted a
complete set of goals and objectives with related evaluation
criteria. Most systems utilized the implicit goal of provid-
ing the most service possible within budget constraints.

® Most systems did not have formal performance monitoring pro-
grams but all engaged in periodic evaluation of Timited
aspects of performance.

® The most common performance measures used were:

operating cost per vehicle mile and hour; and
passengers per vehicle mile and hour.

¢ Data collection activities were increasing in quality and
quantity, with many managers expressing interest in auto-
matic counters and data analysis techniques.

® In reviewing the relative performance of systems operating

in different states, there was strona positive correlation

between favorable values on effectiveness indicators and

support (financial and technical) received from state DOT's.

Those systems that did not have strong relations with state

DOT's seemed to perform less favorably.
Sinha and Jukins [35, Vol. I] investigated major exogenous variables that
affect transit performance. Recognizing that non-judicious application of
performance indicators in direct comparison of systems can be misleading, the
authors sought to adopt an approach that would identify the influence of such
variables. Using the statistical technique of analysis of variance, the auth-
ors tested independent variables (wage rates, operating speeds, and selected
demographic characteristics) against dependent variables of specified perform-

ance measures (operating cost per mile, revenue passengers per vehicle hour,

and driver cost per vehicle hour). The found that the technique could explain:
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® 419% of the variation in vehicle utilization;
® 50% of the variation in Jabor productivity; and
® 57% of the variation in labor utilization.

Their work serves to document the extent of influence such variables have on
transit performance.

Smerk and others [32] at Indiana University investigated the evaluation of
performance through management performance audits. This procedure entails a
comprehensive examination and evaluation of a transit system's goals and objec-
tives, methods of operations and control, and human and physical resources.

The stated purpose of the audit is to help management achieve the most effi-
cient administration possible and to provide a means for the public to eval-
uate the use of tax dollars.

In 1980, the Institute of Transportation Studies at the University of Cali-
fornia, Irvine was contracted by UMTA to statisticallv analyze data collected
by Section 15 reports. In examining the inaugural year (1978-79) data, Anderson
and Fielding's report [4] essentially develops and tests a suggested methodol-
ogy for comparative analysis of performance among approximately 300 U.S. tran-
sit systems submitting Section 15 reports that year. Using factor analysis,
48 performance measures were reduced to nine performance "dimensions." Stand-
ardized values for each indicator and for each transit property were calcu-
lated so that transit systems could be rank-ordered according to the sum of
each of the nine indicators. Cluster analysis was used in assigning transit
systems into peer groups. Clusters of eight peer groups were defined using
four variables of: (1) number of active revenue vehicles, (2) annual vehicle
miles, (3) average speed, and (4) peak to base ratios. Due to missing values
and data inconsistencies, the authors urged caution in drawing conclusions
from the analysis of the inaugural year data. However, they remained confi-
dent that as data error problems are resolved over time, the availability of
national data collected on a standard format will prove extremely useful to
researchers, administrators and managers in analyzing and developing improve-
ment strategies for transit performance.

STATE ACTIVITIES IN PERFORMANCE EVALUATION
Several state DOT's have developed alternative approaches to monitoring and
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evaluating the performance of local transit systems under their purview. Cali-
fornia and New York use performance indicators to determine eligibility for
funding. Transit performance measures in Pennsylvania have been used to pro-
vide incentive payments for superior performance. Florida, Indiana, North
Carolina, Iowa, Wisconsin and Michigan all currently provide managerial assist-
ance to local operators based on analysis of transit performance.

One of the first state transportation departments to formally adopt service
evaluation in the allocation of operating assistance was Pennsylvania's DOT in
1973 [47]. Their operating guidelines and standards program was designed to
assist in the allocation of funds to various Tocal transit properties. Each
eligible system is evaluated on an objective scale and assigned a grade based
on its performance, generally on an annual basis. The method allocates dis-
cretionary funds as a reward for relatively good or improving service. A
method was also developed to assist those systems that are not performing

well in order to help them meet the standards. The literature does not iden-
tify the relative impact this procedure has had on transit performance.

More recently, the Pennsylvania DOT sponsored {with UMTA) a study [34] lead-
ing to the development of a service evaluation manual to assist their local
transit managers and governing boards in formulating performance abjectives
and designing appropriate strategies to achieve those objectives. To facili-
tate explanation and use of the methology, a case study evaluating service
changes for a hypothetical transit system was conducted. The major contribu-
tion of the manual is its excellent illustration of the relationships between
establishing system cbjectives and performance. A second important contribu-
tion is a chapter devoted to identifying suggested standards drawn from cur-
rent operating statistics in Pennsylvania and throughout the U.S.

In 1975, the California legislature linked service evaluation to operating
assistance when approving the state transportation act. Several studies [12,
13, 17] were conducted in an effort to develop an appropriate evaluation pro-
cedure; however, most concluded that comparison of systems was not possible

at the time given the lack of data and insufficient methods of assessing dif-
ferences in operating environments. The literature does not provide a descrip-
tion of administrative procedure adopted or impacts incurred.



4-7

In 1979, California enacted legislation making state funding conditional on
transit operators having in their present or future union contracts a provi-
sion for part-time employees. The intent of the legislation was restrained
in subsequent labor negotiations as unions restricted the amount of part-time
Tabor to a maximum of 10% of the work force [45].

The New York State DOT utilizes a set of 15 multimodal measures that examine
efficiency, economy, and effectiveness criteria of the transit operators par-
ticipating in the state's operating assistance program [48]. The program com-
pares operator performance against previous years and/or mean averages of
similar size operators. As additional data become available, the department
will reassess "desirable" and "acceptable” threshold levels initially selected.
The report does not provide a discussion of specific use of the indicators in
evaluation relative to distribution of operating assistance.

The State of Michigan, in developing its performance evaluation methodology
for mid-sized transit systems, chose Section 15 as a primary data base [23,
25]. The study describes the procedure that has been developed and discusses
many of the constraints relative to evaluation. The authors feel the process
has general applicability to other states but caution that entities consider-
ing development of their own evaluation program should consider:

What is the purpose or use of the evaluation?

Who is the audience for the evaluation results?

What is the appropriate level of detail for analysis?
What should be the frequency of evaluation? and

What resources are available to conduct the evaluation?

In the first phase of the program, the procedure does not prescribe specific
standards. Instead it reviews selected performance measures applied against
each individual system in a time series of itself. The primary objective is
to identify measures that merit additional attention. On the issue of com-
parability of systems, the authors state that comparisons need not be avoided
but should be conducted carefully. The report implies that in spite of the
caution used, many operators were apprehensive of the comparison element.
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LOCAL ACTIVITIES IN PERFORMANCE EVALUATION

At the Tocal level, numerous municipalities and regional transit authorities
have developed performance monitoring programs [5, 8, 9, 10, 16, 26, 30, 31,
39]. Table 4-3 identifies selected municipal and regional transit systems
that have developed transit service evaluation procedures.

Most evaluation plans reviewed provided discussion of policy framework includ-
ing goals, objectives, performance measures and standards. Many of the systems
have developed functional area measures. In evaluating routes and service
levels some systems examined social and environmental factors, but economic

performance was frequently the determining factor. Typical performance indi-
cators were:

passengers per bus hour and mile;
operating or farebox ratios;

peak load factors;

accidents per 100,000 bus miles:
cost per passenger; and

® subsidy per passenger.
Typical operating standards identified included:

® 33% of operating cost to be covered with farebox;
® peak Toad factors of 1.25 to 1.50;

¢ 1.5 to 2.0 passengers per mile of service per route
(off-peak minimums); and

® 25 to 30 revenue passengers per hour of service per
route (off-peak minimums).

One of the more explicit service evaluation systems is that of Portland's Tri- .
Met Metropolitan Transportation District [26]. System operations are based on [
an established set of goals for transportation inciuding:

® increasing ridership;
® doubling downtown travelers; ;
® farebox ratio of 40%; and :

® increase of elderly and handicapped passengers.

Service criteria were described generally by the planners as follows:
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Table 4—4

Performance Measures Used by
Tidewater Transportation District

FINANCIAL

SERVICE

DEMOGRAPHIC

Total cost per employee
Total cost per bus hour
Total cost per bus mile
Total cost per passenger
Deficit per passenger
Ratio of platform to
pay hours
Revenue per bus mile
Operating ratio: Revenue/
expenses

Safety: Accidents per

100,000 miles

Reliability: % on-time

arrivals

Loading: Passengers/

capacity

Directness of service:

% transfers

Percent population
served

Percent employment
served

Table. 4-3

Selected Local and Regional Transit Authorities
with Developed Performance Evaluation Procedures

SYSTEM

LOCATION

Alameda-~Contra Costa Transit
Santa Clara Transit

Delaware Area Regional Transit

Denver Regional Transit

Kansas City Area Transportation
Authority

Massachusetts Bay Transportation
Authority

Memphis Transit Authority

Metro Transit

MARTA

San Diego Transit

SCRTD

Tidewater Regional Transit

Tri-Met

Qakland, CA
San Jose, CA
Wilmington, DE
Denver, CO

Kansas City, MO

Boston, MA
Memphis, TN
Seattle, WA
Atlanta, GA

San Diego, CA
Los Angeles, CA
Norfolk, VA
Portland, OR
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"The criteria will spell out where bus lines ought to go,

what hours and how often they ought to run, how fast they

should reach a given destination and how much is an accept-

able level of costs.” [26, p. 24
The transit development board for San Diego in preparing its five-year plan
[30] outlined six major objectives and identified specific criteria for evaly-

ating service. The following indicators for route evaluation were selected:

® revenue hours per total hours;

® operating ratio (fare revenue/tota] expense);
® passengers per bus hour; and

® peak Toad factor.

Successful goal achievement in transit is exemplified by Seattle Metro's

1980 Public Transportation Plan, adopted in 1972 [31]. The major goal was

to double the 1971 ridership from 28 to 54 million annual riders. By 1980,
Metro's ridership had increased to over 66 miliion annually. The 1990 update
adopted in February, 1981, seeks to accommodate 138 million passenger trips

by the target year. Thirty-four specific service, capital and financial
objectives are identified. Transit routes and services are periodically eval-
uated based on productivity standards that vary according to time of day, day
of week, and population/employment density.

The Barton-Aschman study for the Delaware Authority [8] provides a thorough
overview of the procedure that should be followed in developing a Tocal eval-
uation program. This preliminary report does not identify the specific meas-
ures adopted nor describe relationships between service options and the use
of performance evaluation in selecting alternatives.

The Tidewater Transportation District in Norfolk, Virginia recently completed
a prototype bus service evaluation procedure study for UMTA [39] which
describes performance measures ytilized, reporting frequency, data collected,
and most importantly, analyzes the cost of generating and maintaining these
performance measures. The study separated the measures as shown in Table 4-4,

Eighty-one thousand dollars and 15,000 man-hours were expended in identifying
these measures. For large systems with multimillion dollar budgets, such costs



4-11

are minor. But for small to medium-sized properties these costs could be con-
straints to conducting an evaluation. The other candid point made in the
evaluation study was that only a few of the measures were extensively used

by staff and decisionmakers. The single measure considered most important
was deficit per passenger.

A recent paper by Fielding, Mundle and Misner [16] describes the efforts of

the Los Angeles County Transportation Commission in developing performance-
based guidelines for allocating transit subsidies for all fixed route operators
in the county, including the large Southern California Rapid Transit District.
The program, designed in cooperating with local operators, classifies service
into local and express categories. Then it identifies standards relative to
those categories and three selected performance indicators that must be
achieved by all operators in order to be eligible for discretionary funds.
Additionally, the paper describes the method used in quantifying the loss of
such funds should the operator fall below the standard.

Suggested procedures for data collection and analysis relative to route eval-
uation have been comprehensively documented in an UMTA-sponsored study done by
Multisystem [5]. The study advocates a two-phase approach:

® Phase I consists of developing a detailed profile of each
route; and

® Phase II is a less intensive monitoring schedule for
updating the baseline phase.

The manual(s) include a step-by-step approach that specifies:

® type of data;

® frequency of collection;

® collection techniques; and
® sampling procedures.

The procedures were successfully tested and used in the design of the data
collection program in Chicago. As importantly, the manual identifies a method
for estimating (within a range) the cost of data collection for the ongoing
monitoring phase. The costs assumed that a full-time traffic checker would
monitor every route in the system four times annually. The number of traffic
checkers required ranged from one or less for small systems ( 25 peak hour
buses) up to 40 checkers for large properties (2000+ peak hour buses). Cost
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estimates for data processing and analysis are not identified due to the wide
range of possibilities.

While not specific research studies, UMTA (with Public Technology, Inc.) issues
periodic information briefs (Transit Actions) that describe innovations by sys-
tems (primarily internal management and marketing approaches) that result in
improved performance. Similarly, the American Public Transit Association
(APTA} provides mini-case study examples of performance/productivity improve-
ments in its weekly newsletter to members.

A11 of the studies identified have made valuable contributions to improved
understanding of transit performance evaluation. However, additional issues

regarding transit performance measurement need to be addressed or expanded
through continued field research.

SUMMARY OF MAJOR POINTS
This chapter has presented a review of the application and utility of exist-
ing transit performance monitoring and evaluation approaches throughout the

United States. A synthesis of that review is presented below.

RATIONALE FOR TRANSIT EVALUATION
Assessment of the rationale for transit evaluation is in part situaticnally
dependent and may differ with respect to whether the evaluation is being
conducted for internal or external reasons. However, common objectives
generally include [13, 25, 35]:

® to provide information on how public funds for transit are

being expended;

® to assess the efficiency and effectiveness of transit service;

® to identify areas where transit may be deficient; and

® to identify opportunities for improving performance.

MAJOR COMPONENTS OF EVALUATION
The major evaluation elements being used in applied studies correspond to
the conceptual model identified in Chapter III and include:

® development of transit coals and objectives;

® specifications of efficiency and effectiveness criteria as
expressed by transit performance measures and service standards:
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® initial inventory and periodic monitoring of necessary data for
evaluation; and

® alternative procedures for assessing performance, diagnosing
problems and suggesting corrective actions.

While only a few systems were identified as having explicit goals and
objectives and an integrated set of performance measures, recent evidence

Suggests systems are devoting more resources to developing such programs
and policies.

ATTRIBUTES INFLUENCING PERFORMANCE EVALUATION

The primary focus for transit evaluation is at the local system and
subsystem level. Major differences in scope and design of performance
assessment at the local level are often related to one or more of the
following:

® size and scale of the system operation;

® oxtent of system's fiscal constraint;

® external (e.g., State DOT) performance reporting requirements
relative to public accountability or funding allocation;

® demonstrated utility of objectives, measures, and standards
proposed;

® availability of resources to conduct evaluation;

® current phase of overall system development (e.g., declining,
stable or growing service demand);

recognition by decision makers and management that explicit
evaluation program is necessary and useful; and

availability of technical assistance in design and implementation
of monitoring and evaluation program.

Recent surveys documenting the extent and type of self evaluation being
used throughout the industry indicate that large urban and metropolitan
transit agencies are more likely to have developed and implemented formal
data monitoring and evaluation programs. Their service distribution and
delivery is more complex and thus requires more formal and systematic
procedures for management. However, many large systems have yet to develop
and use comprehensive or complete sets of measures to evaluate efficiency
and effectiveness of their service. Rather, the major items of interest
have been Timited to schedule adherence, Toading factors, headways, subsidy
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Per passenger, passengers per vehicle mile, operating ratio, and operating
cost per vehicle mile or hour.

Midsize and smaller systems are constrained in the development and applica-
tion of performance evaluation due to perceived complexities and limited
resources to conduct evaluation. Minimally, smaller systems monitor changes
in aggregate trends relating to ridership, revenues, and expenditures.
However, they seldom have the resources to analyze system characteristics

at the disaggregate level according to route, route segment or functional
area.

Any system undergoing major changes relative to funding constraints or
service demand may place added emphasis on evaluation as a means of
justifying assistance or having a more rational decision framework for
assessing service delivery. However, when problems become critical,
planning and evaluation are characterized by the reactive mode and are more
subject to influence from immediate political consideration. The experience
identified above will be used as a basis for proposing procedures for
Washington.
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This chapter outlines a general process and selected procedures for internal
and external performance evaluation. Both the process and procedures are
based on experience from other states and local areas, but adapted, where

applicable, to the unique institutional and service environment of transit
in Washington State.

CATEGORIES OF INTEREST

In developing a performance evaluation program, there are six general

categories of interest that shape both the context and content [23]::
® purpose of the evaluation;

evaluation participants and their roles;

audience for evaluation results;

appropriate level of detail for analysis:

evaluation frequency; and

available resources to conduct evaluation.

These will be used as an introductory framework for discussing procedures
appropriate for Washington. While the discussion is from the perspective

of this study's principal client, Public Transportation and Planning
Division of WSDOT, the needs and concerns of the other major actors are
identified. Additionally, this report explicitly recognizes that detailed
prescription for internal evaluation procedures is not within its scope.

The guidelines suggested are general but do satisfy basic requirements for
internal and external performance evaluation of public transit in Washington.

PURPOSE

Purposes for transit performance evaluation can be divided into a number
of areas; resource or funding allocations, public accountablity, imoroved
planning and management, and policy development [8,25]. Additional dis-

tinction in purpose can be made when considering whether the evaluation is
for internal or external use.

Externally, from a state perspective, the only purpose that does not
apply in Washinaton is the use of evaluation for funding allocation.

Unlike several states identified previously, neither WSDUT nor any other
Washington state agency is directlv involved in the subvention of funds
to lTocal transit authorities. Yet, WSDOT is concerned with the judicious
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development of performance evaluation relative to Statewide public accounta-
bility, technical assistance in diagnosing problem areas (particularly

for small limited staff systems), and as a vehicle for improving statewide
transit policy and program planning.

Internally, from a local perspective, each of the purposes identified are
relevant for transit decision makers and their staff. Transit officials
are concerned with local public accountablity and eénsuring the most
efficient use of resources. Transit managers use evaluation for diagnosing
performance within functional areas (transportation, maintenance, planning,
marketing, and administration), and conducting route analysis. In terms of
resource allocation, many transit systems throughout the United States
reward measurable improvements in employee productivity with bonus or
incentive payments. Seattle Metro has utilized this incentive mechanism

in conjunction with a management by objective {MBO) program for senior
staff. Those individuals consistently meeting or exceeding monthly division
performance targets were substantially rewarded.

PARTICIPANTS
Within the context of an integrated evaluation process there are primary
and secondary participants at the local and state level.

Primary participants at the local level include board members and managers.
Local transit decision makers in Washington are given the primary responsi-
bility for establishing transit policy that will ensure efficient and
effective service delivery. Management's role with assistance from staff
is to implement that policy through transit planning and programming.

Primary participants at the state level include the Legislative Transportation
Committee, the Transportation Commission, and State DOT officials and their
staff. Specific to transit, the Public Transportation and Planning Division

of WSDOT is responsible on a day to day basis for ensuring that state policy
is implemented.

Secondary participants include other government agencies, professional
associations, and research/consulting groups. At the federal level, the
U.S. Department of Transportation and Urban Mass Transportation
Administration (UMTA) are engaged in developing and implementing national



5-3

transit policy and programs, and thus, are equally concerned with state

and local efforts in improving performance. At the local level, Councils

of Governments (COGs) in urban reqgions are often the designated Metropolitan
Planning Organizations (MPOs) and are responsible for coordinating transit
improvements with regional transportation plans. Professional and insti-
tutional organizations such as Washington State Transit Association (WSTA)
play an important supporting role by sponsoring conferences, seminars and
committee reports relative to improvements in transit management and plan-
ning. WSTA has a standing committee on transit evaluation. That committee
has previously developed internal evaluation guidelines for use by its mem-
bers and has served as an information review panel for this study. Finally,
Washington State Transportation Center (TRAC) as well as other research and
planning consulting groups in the state, play a supporting role in the devel-
opment and application of evaluation procedures and methods.

AUDIENCE AND INFORMATION NEEDS

The audience for evaluation results is a critical category in that the need
and use for information influences the frequency and level of detail for
performance monitoring and analysis. In a general sense, all primary par-

ticipants identified above represent the major audience for performance
evaluation.

Local transit management has the greatest need for continuous performance
monitoring and analysis at system-wide, route, and functional area levels.
Their internal planning and management control systems should be designed to
provide this information at requisite levels of detail on a weekly, monthly
or quarterly basis. Managers use this information for purposes of internal
accounting and control, problem diagnosis, planning improvements, and providing
their board members with essential and timely information for making effective
decisions on short and long range policy. This report cannot generalize,
beyond the above, the extensiye tyoe, detail, and frequency of information
needed by managers. The management issue is not one of failing to know what
information is needed, but rather one of having the resources to design

and implement an appropriate Management Information System (MIS}. Many of

the citations speak to this issue, but references 5, 32, and 34 are most
relevant, particularly for small and mid-sized system managers who may not
have established an internal management or service monitoring system.
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Local transit decision makers have a need for monthly summary reports on
major revenue/expenditure items and system wide performance measures,
supplemented with periodic reports on route and functional area evaluation.
This information is used by them to assess system and management perfor-
mance and to assure the general public that resources are being used
efficiently and effectively. In addition to the more common budget and

ridership status reports, local decision makers should be provided (monthly)
with minimally the following performance measures:

® passengers per vehicle hour;
operating cost per vehicle hour;
operating cost per passenger;
subsidy per passenger; and
operating ratio.

These measures (TPMs) should be presented in a manner so that trends over
time can be compared. Finally, it is important that board members be
presented (monthly) with brief status reports that identify achievement

to date on prescribed service and functional area objectives., It is
recommended that each systém develop a service evaluation plan (as opposed
to a Transit Development Plan) for this purpose.

State decision makers have a need for annual assessments (aggregate level)
of financial and operating characteristics and selected performance measures
for all systems. In order to provide that information, WSDOT annually
collects necessary data (see Figure 5-1 and 5-2) from each system in the
state, and produces a summary statistical report on statewide transit
system characteristics. Appendix E, while modified and specific to this
report, identifies the type of summary information prepared by WSDOT. The
annual external reporting requirements recommended later in this chapter
are not substantially different from what is currently being collected.
Additionally, it is recommened that WSDOT have on file a current service
evaluation plan for each system and receive annual reports on progress
achieved. The intended use of this information by state officials and
their staff is to increase the understanding of transit operation in the
state, to monitor the use of public funds as part of the legislative over-
sight function, and to identify opportunities for state assistance in
improving performance. It should be emphasized that the need for and use
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Figure 5-1
WSDOT Transit Questionaire:
System Characteristics
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Figure 5-2
WSDOT Transit Questionaire:
System Revenues and Expenditures
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of this information by state officials does not represent any major change
from present procedures.

LEVEL OF DETAIL AND FREQUENCY OF EVALUATION

For internal evaluation purposes, frequency and level of detail for perfor-
mance monitoring and analysis will vary widely and is dependent on the
needs of manacement and Tocal boards.

Seattle Metro has a very extensive and frequent monitoring program. For
example, in route analysis, Metro uses electronic passenger counters,
calibrated to time and space along the route. Recordings are machine
analyzed and statistical and araphic summaries are produced.

Other large properties-(e.g., Spokane and Pierce PTBAs) have developed ongoing
monitoring and evaluation programs for functional areas and route analysis.
For route analysis, both of these operators use "checkers" (person physically
on board and observing) to identify passenger loads as they continually rotate
through all routes of the system. Micro computers are then used to tabulate
and analyze results. )

At the other end of the scale, small city and rural systems, some of which
are new services, have limited staff and resources to engage in detailed
analysis. Passenger counts by route, when conducted, are collected by
drivers and analyzed when the manager is not preoccupied with administrative
and operational concerns.

This above discussion is merely to emphasize that no uniform and tailored
program for internal evaluation can be suggested, given the differences in

size and scale of operators throughout the state. What is suggested is an
internal evaluation process that identifies minimal information needs and
general procedures. The internal evaluation process suggested is designed
to meet minimum needs, but not exceed resources of the smalier systeis.

Many of the midsize and larger systems presently have an ongoing process.

Transit managers and policy boards will establish the specific evaluation
program and procedure and thus the extent of detail and frequency for



5-8

system, route, and functional area analysis will be Teft to their discretion.
This report only recommends a process and identifies areas of interest. It
is recommended that WSDOT develop a prototype program model that is flexible
and can be adapted to meet divergent needs of the smaller systems.

At the state level, basic financial and operating characteristics would
continue to be provided by Tocal operators. It is recommended that employ-
ment and safety information be added to the current 1ist of data elements.
Figure 5-3 provides a summary of the data elements needed by WSDOT. Appendix
F provides a more comprehensive overview of information to be collected
annually. These values would then be converted to transit performance

measures and a summary report tracking progress over time would be prepared
annually,

In terms of reporting frequency, at the local Tevel most boards meet monthly
and management and staff prepare operational reports for those meetings.

Many systems then aggregate those monthly reports on an annual base to high-
1ight major trends. Minimally, an  internal performance monitoring report
should be prepared on a quarterly basis. At the state Tevel, summary reports
will continue to be produced annually.

RESOURCES
At the local level, management and decision makers will make a determination

as to the amount of resources to be allocated to performance monitoring and
evaluation. Two major expenses are conducting a comprehensive inventory
for route analysis and conducting an internal management audit. Many of
the smaller systems may be severely constrained in this respect and re-
quest assistance from WSDOT. A definitive cost assessment model for con-
ducting these two basic inventories could not be established. Recent
experience of Targer operators (100-150 bus fleet) have been in the range
of $50-75,000 for a baseline service inventory and route analysis. Internal
management audit costs for similar size systems have ranged from $40-50,000.
It would be safe to assume that minimal threshold costs for small system
gudits or route inventories would be $15,000 each. Seryice monitoring costs
are just as difficult to estimate. Reference 5 identifies a general range
of manpower costs for data collection based on number of operating vehicles.



Service Inputs

® operating cost (expenditures for operations, maintenance,
administration, and total)

® employee hours (full time equivalent, e.qg., FTE=2,000 hours,
operations, maintenance, administration, and total)

® capital investment (number of vehicles, percent opperating)
at peak, age, capacity, active)

® energy consumption (fuel cost and volume)

Service Outputs

® vehicle hours (total and revenue)

vehicle miles (total and revenue)
capacity miTes (total and revenue)
service reliability (number of roadcalls)
service safety (number of accidents)

Service Consumption

® passengers (revenue, special, total)
operating revenue (passenger, other, total)

Service Area

® nopulation
® square miles

Service Design/Distribution

® modes (motor bus, trolley, vans)

operation (fixed route, demand/response, special)
route miles

schedule (hours, days)

fares (by user groups)

Public Assistance

® local (type, amount, assignment to capital and operatina)
® MVET (amount and assignment to capital and operating)

® State direct (amount and assignment)

® Federal (amount and source e.g., Section 3, 5 or other}

Note: See Appendix B for definition of terms.
Source: Condensed from reports identifying information needs
for effective performance monitoring and evaluation
(4, 5, 8, 25, 32, 34, 40, 43].
Figure 5-3
Suggested Transit Data to be Collected by WSDOT:
A Summary by Evaluation Concept
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The range was .5-1 FTE (checkers) for systems with 25 peak hour buses and
up to 20-38 for systems with 2,000 peak hour buses.

For external evaluation Purposes, it is assumed that WSDOT will continue to

devote a portion of its staff resources to statewide performance evaluation

at the aggregate Tevel. Continyed research and technical assistance support
at the disaggregate level is presurmed also.

SUGGESTED EVALUATION PROCESS FOR WASHINGTON
The .pubTic transportation evaluation process suggested for Washington is

adapted in part from the methodology and experience gained in other states

and in particular takes advantage of the work accomplished in developing

a statewide evaluation program for Michigan [25]. The model consists of |
two major elements; one outtining an internal evaluation pProcess to be

conducted by local management and the other focusing on external evaluation
conducted by the WSDOT.

INTERNAL EVALUATION PROCESS

The suggested local nrocess incorporates key evaluation concepts identified
Previously in Chapter Three into a general framework for internal management
and self-evaluation of a transit system. Figure 5-4 diagrams major elements
and their relationship. The process can be applied in assessing system wide
performance, individual route analysis or functional area (operations,
maintenance, planning and marketing, and general administration) evaluation.

Purposes for the internal evaluation include:

® means of assuring accountability to public officials and citizens
of the community served;

® assist in internal allocation of resources and management control;
® helps clarify and prioritize system objectives;

® with continuous monitoring and evaluation ensures early diagnosis
and resolution of potential problems; and

aids_in assessing impacts of expansion or reduction in service
levels.
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Phase Support Activities Impiementation Steps
Management Performance Audit —
Conduct Baseline Inventory
H Internal Management
Service/ Route Analysis
Comprehensive Service Inventory Jk—3
Develop Goals Community Values
and Objectives Input
I WSDOT, on Request, Sponsors Select Performance
Technical/ Management on Site Measures and Identify
Visit to Suggest Improvement Information Needs
Strategies. *
Establish Performance -t ety
Po not Meet P Targets and Standards
Objectives.

T e e e = = == Reassess — —— = —-—-———+ —————————— frm e e
Gosls snd Y
gz;::::"" Plan Monitoring and Allocate Resources
I-prove;ent Improvesent Prograa (personnel, budget)
Program. *

[mplement Monitoring
Program:
Collect Data
Analyze Results
in
Meet
Objectives
Source:

Adapted from Management and Self-Evaluation Manual for Public

Transit Systems in Michigan.

April, 1982.

Figure 5-4
Internal Evaluation Process

Peat, Marwick, Mitchell, § Co.,
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There are three basic elements or phases for tnternal performance evaluation:
® Phase I - conduct baselipe inventory:

® Phase II - develop evaluation plan; and

® Phase IIT - institute continuous monitoring and evaluation program,

Within each phase. there are two major areas of concern, the service system
and internal management system.

Phase I

For service, a basic inventory of activities by time of day for all routes
is necessary. The data collected would include vassenger loadings, running
times, revenues, origin/destination, and passenger characteristics [5].

For inventorying internal management, a comprehensive audit of functional
tasks, procedures, and productivity of all operational and support divisions
is conducted. Items of interest include governance, management and organi-
zation, planning and marketing, transportation and safety, maintenance,

purchasing and inventoryinq, finance and accounting, and personnel and
labor relations. [32 1]

While there are manuals available to assist internal staff in conducting
either the service inventory or management performance audit, it is recom-
mended that professional groups be used if at a]] possible. This will not
only ensure a comprehensive and objective assessment, but the findings and
recommendations should clearly identify key elements for the continuous
monitoring program that will require staff resources.

Phase II

Developing a service and management performance evaluation plan requires
analyzing the results of the inventory/audit, identifying problem areas,

and developing strategies for improvement. Specifically it requires estab-
lishing goals and objectives, identifying activities to accomplish objectives,
défining performance measures to monitor achievement, and allocating resources
to monitor and evaluate programs. Activities of this phase deserve elabor-
ation.
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Key steps would include the following:

® Establish Goals and Objectives. Development of goals and objectives
serves as a means of communicating direction for the svstem, estab-
lishing priorities, and encouraging careful consideration by policyv
makers, management, and supervisory staff on what can and should be
accomplished by the transit system (see Chapter III for additional
discussion). The information supplied by the inventories will pro-
vide the essential resources in making these policy determinations.
Local citizens and transit patrons should be given an opportunity
to participate in this important phase.

® ldentify and Define Performance Measures and Data Needs. The cost
of collecting and analyzing data provides an incentive for selecting
only a Timited set of performance measures that provide the most
useful and meaningful measurement relative to each objective.
Appendix C identifies a candidate 1ist of 24 performance measures,
their utility, and factors that inflyence respective values.

® Establish Service Standards. Service standard represent the minimal
or threshold values indicating acceptable levels of performance.
The standards established should be reasonable and achievable. In
conjunction, transit systems may establish performance targets--that
is, the preferred level of performance. Sources for information for
developing performance standards or targets include an evaluation
of current and past performance of the transit system and an examina-
tion of past and current performance of other transit systems, parti-
cularly those "peer group” systems of similar size and scale of
operations (Chapter VI identifies such ranges of values).

Phase III

The performance monitoring and improvement program should be designed to aid
the transit system in meeting established objectives. The proaram should
identify activities proposed, personnel and equipment required, and state as
explicitly as possible how the program will be implemented. A budaoet should
be prepared estimating the cost for achieving the objectives and assessing
whether resources are available to carry out the program. Information

required for performance monitoring should be carefully defined and collected
on a routine and systematic basis.

Throughout the year {minimally on a quarterly basis), actual performance
objectives should be compared to planned objectives to determine if perform-
ance is on target. If it appears objectives are being met, no action is
required. However, if objectives are not met, then transit management should:

® reconsider the target objective (is it too high to be achieved?)

® reconsider the improvement program (is the proaram effective; is
staff motivated?)
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® or reconsider the budget (are there sufficient funds for carrying
out the improvement?). [25, 32]

This process is clearly dynamic and interactive over time. It is important
to note that if targets established at the first of the year are to be
achieved, progress review must be conducted frequently.

Finally, it is suggested there be an on going opportunity for local manage-
ment and decision makers to request external assistance in evaluating inter-
nal performance and developing improvement strategies. In the following
section this concept is illustratedwitha possible scenario of how a 2-3
member team sponsored by WSDOT might assist the manager of a small system

in identifying solutions.

The internal evaluation process as outlined above can be viewed as an aid
to management in seeking to improve the efficiency and effectiveness of
their systems. It is assumed that during the first few years of implemen-
tation not all objectives will be acheived. However, as experience is
gained over time, more realistic expectations regarding performance
improvements will be afforded.

EXTERNAL EVALUATION PROCESS

The external evaluation process can be viewed as an aggregate assessment of
transit performance for all systems in the state. The purpose of the exter-
nal evaluation is to assist WSDOT in providing appropriate managerial and
technical assistance to local systems and to assure state decision makers
(e.g., the Legislature) that public transportation service is being pro-
vided efficiently and effectively.

The external process is divided into two phases. Phase I consists of
assessing statewide and "peer group" performance, while Phase II entails

a more detailed analysis of individual systems. Figure 5-5 outlines the
major activities. It should be noted that these Phase I activities were

assessed in this study and are discussed in Chapter VI.

Diagnostic Review (Phase I)

The objectives of the diagnostic review are to:

® determine what basic information (transit area, sogiogconomics,
population} is most relevant in assessing charateristics that
influence transit performance;
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NEED FOR "PEER GROUP" DEVELOPMENT

The integrated evaluation framework presented previously is more than a conceptual
model as evidenced by similar internal and external procedures being implemented
in other states and Tocal areas. And yet the model as applied elsewhere must be
modified and adapted to meet the specific needs of transit monitoring and evalu-
ation in Washington. The overall process as outlined is sound and impliementable,
but it should be noted that there are unresolved issues. Three important and
related issues are identified below:

® Because appropriate "peer group" classes for transit systems have
not been developed, performance relative to an alternative size
and scale of operations has not been carefully studied. Major dif-
ferences and/or similarities betweendifferent classes need to be
identified and assessed. Without such a classification scheme,
external evaluation is severely restricted and elements of internal
evaluation are hampered (e.g., developing appropriate standards).

® There is a substantially large number of transit performance meas-
ures (TPM's) that can be used toevaluate alternative aspects of
transit service. One study [24] identified over 100 TPM's that
could be developed from Section 15 data. In contrast, a national
survey [5] concluded that most large operators are actually using
fewer than 10 TPM's, and smaller operators, fewer than five TPM's.
What guidelines or criteria should be used in selecting appropri-
ate sets of performance measures for internal evaluation? Simi-
Tarly, given major differences in operation by the 20 systems in
the state, what uniform set of measures should be used in external
evaluation? What performance concepts should the measures evaluate?

® The evaluation Titerature reviewed recommends that standards and
service levels be developed locally. While local operating stand-
ards or performance targets must reflect local needs, resources and
constraints; suggested guidelines, based on the operating experience
of distinct peer groups, would aid managers and decisionmakers in
their determinations. This is especially true for mid-sized and
smaller properties. The literature that exists is instructive but
oriented primarily toward the larger metropolitan systems and their
service environments. It is proposed that by examining operational
characteristics and performance within each class of peer groups,
some beneficial distinctions can be made and more relevant service
planning and evaluation guidelines can be identified for each aroup.
From an external evaluation perspective, some range of values (e.q.,
standard deviation from the mean) for each measure and relative to

each peer group needs to be predetermined before "outliers" can be
assessed.

Recognizing these needs, the latter portion of the study's work proaram was
devoted primarily to these issues.
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In initial testing for relationships between transit systems in Washington,
analysis of variance was used. While more commonly used to test and refine
relationships after groups are formed, in this instance it was used to test
preliminary hypotheses for group assignments using 1980 operational and finan-
cial characteristics for 17 Washington systems (see Appendix G). In using
analysis of variance, one is testing the hypothesis that no differences exist
in the central tendencies of a population group. A critical determinant in
validation is the size of the F ratio. In this particuylar analysis, less than
a8 2.5 F ratio indicated data were subject to random error and any value over 4
indicated significant differences existed within the group. Seattle Metro data
(due to unique values) were excluded and assigned a separate group. Five other
groups were hypothesized for Washington State that ranged in size from small
rural specialized service to large regional fixed-route service.

The 17 transit systems were first assigned to groups based on general observa-
tion of central tendencies across a multiple of variables. Nineteen variables
(absolute values of operational and financial characteristics) were used as data
input and pooled (summed) standard deviations served as the unit of measure for
each system. Relatively stable population group (multiples of systems) measures
were found. A1l of the groups tested satisfied the F ratio criterion for mini-
mum within-group variance. The procedure was then reversed to test for between-
group variance and significant differences (F ratio greater than 12) were found
for each pairwise test (e.g., mid-sized vs. regional). This resulted in an init-
ial classification as follows:

® Group 1 (2 cases) - small rural systems operating flexible

service (E&H)
rural fixed-route service

small ¢ity (<50,000 service area popu-
lation) transit

medium city (>50,000 service area popu-
Tation) transit

large regional (>200,000 service area
population) transit

metropolitan (>1,000,000 service area
population) transit

® Group 2 (2 cases)
Group 3 {4 cases)

Group 4 (5 cases)

® Group 5 (3 cases)

® Group 6 (1 case)

Due to the limited method of analysis, and the small number of cases assigned
to each group, no firm conclusions were drawn. Nhep performance was analyzed
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within each aroup, some arcups (rural, small city) showed Tittle deviation,
while other groups {medium city and regional) showed substantial deviation
among the 6 measures. There was, as anticipated, measurable difference in
performance between the groups. Analysis of variance was then conducted on
system groupings based on similar central tendencies among the 6 TPM's of:

passengers per service area population;
passengers per vehicle hour;
operational cost per passenger;
operational cost per vehicle mile;
operational cost per vehicle hour; and
operating ratio.

These subsequent tests resulted in systems being assigned to different groups.
This raised an important issue regarding "peer group" development. How should
"peer groups" be defined -- by relative performance or by similarities in size,
scale, area of operation? For purposes of this research, it was assumed that

classification of "peer groups” should be made on the basis of operational and
service area characteristics, and then performance within each group could be

compared relative to some common system environment. In summary, these early

experiments identified two needs:

® In order to identify representative "peer groups,® additional
data sets and methodoiogical approaches would be needed to
verify the group assignment and to insure that each aroup was
represented by a sufficient number of cases.

® When alternative sets of measures were used {(e.g., operational
characteristics vs. performance measures), these values influence
the assignment of a system to a particular group. If the inten-
tion of performance evaluation is to have groups assigned accord-
ing to operational and service areaenvironment and then to analyze
performance within each group, that initial assignment must be made
with neutral (relative to performance) values.

RESEARCH DESIGN

It was proposed that by employing a variety of statistical techniques on an
expanded data base using Section 15 data for small urban and larger systems
and selected small system data characteristics for non-urban systems, a set
of defensible "peer groups" could be determined.



DATA SOURCES

Information from UMTA's Section 15 program (FY 79-80) was requested to expand

the data base for small urban and larger properties (i.e., those systems serv-
ing areas of 50,000 or more popuiation and receiving Section 5 support). How-
ever, many of the systems in Washington are rural and small city operations (less
than 50,000 population). Comparable data for those groups were collected separ-
ately from selected State DOT's {(North Carolina, Wisconsin, New York, Pennsy1-
vania, Michigan, Iowa, Florida and Indiana).

STATISTICAL METHODS

A variety of statistical techniques and programs were selected for use in classi-
fication. A summary of these methods is provided below:

® Analysis of Variance - Tests variation within and between groups
for sianificance. Used after preliminary classification is com-
pleted to test how well properties are grouped.

® Factor Analysis - Groups variables into factors which represent
major dimensions of variables. Can be usefyl to identify how
transit property characteristics or TPM's might be agaregated
and which are correlated.

® Clustan - This numerical taxonomy program includes major "group-
ing" algorithms used in cluster analysis to search for homogeneous
classes of objects or variables.

® Discriminant Analysis - This technique is used once classes are
determined to describe a functionwhich separates each one. The
discriminant score helps place observations into their most
likely group.

Cluster Analysis
Cluster analysis, due to its primary role in the research, warrants additional

explanation. The major objective of cluyster analysis is to identify groupings
or "clusters" of objects that best represent certain impirical measures of
similarity. Objects assigned to a aroup represent maximum similarity to that
group and maximum dissimilarity to objects outside the group. The algorithm
identifies whether there is any natural (inherent in the data) structure which
will partition objects into optimally homogeneous groups. There are a variety
of algorithms used to identify clusters but essentially they represent three
alternative procedures:
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® hierarchical classification -- object classes are subdivided
into groups of subclasses that can be araphically represented
as a tree {dendogram);

® partitioning -- groups are mutually exclusive; and
® clumping -- cTasses and aroups can overlap.

The hierarchical procedure is one of the more developed approaches and was
selected for clustering transit systems in this research. The method used
in computing similarity is based on Euclidean distance of points {of data)
from every point and is mathematically expressed as:

N
A, = To(X.. - X.. )
Jk L=1 ij ik }

There are a number of subroutines and alternative procedures for assisting
the analyst with defining the clusters but the researcher (based on observa-
tion and experience) must decide:

%

® llhat measures are appropriate for defining the characteristics
of each group? and

® What "test” is appropriate for inferring if the groups are
actually unique and different from one another?

These gquestions relative to transit peer groups are addressed in the section
on data analysis.

As an example of the procedure Clustan follows, seven TPM's for 16 systems
were uysed in a clustering routine that employed the following steps:

® read a data matrix of 16 cases by 7 variables;

® standardized variables (zero mean, and unit standard
deviation);

® computed distance matrix for all points;

® ran hierarchical clustering routine based on within-
group varijance;

® developed groups based on iterations that give the
least increase in sum of squared error;

® summarized all N-1 fusions in a dendogram table; and
® plotted dendogram based on that information.

Figure 6-1 illustrates the plot (solid lines). The dashed line to the left
provides preliminary and general interpretations as to peer group.
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PRE-CLASSIFICATION ANALYSIS

Based on the results and interpretation of numerous runs on 1980 WSDOT data, the
earlier hypothesis on the number of "peer groups" in Washington chanaged and
increased to include the following:

® Metropolitan Regional Transit Seattle Metro
(>1,000,000 service area population)
Serves large region.

® |arge Urban Regional System Pierce, Spokane
(200,000 - 500,000 service area population)
Operates in region.

® Midsize Urban Regional Systems Intercity, Community,
(>50,000 service area population) Clark
Service to region.

® Midsize Urban Municipal System Bellingham, Everett,
(>50,000 service area population) Bremerton
Operates within municipal boundary.

® Small City/Regional System Grays Harbor, Twin,
(>50,000 total service area population, Community Urban

multiple cities served)
Extensive Tine miles/vehicle miles for size.

® Small Community Transit Pullman, Yakima
(<50,000 service area population, small
cities served)
Limited miles of route.

® Rural Transit Pacific, Prosser
(10,000 - 40,000 service area population)
Serves small towns/cities in rural region,
extensive route/vehicle miles.

Those changes were based on multiple cluster analysis, alternately using three
or more of the following TPM's as variables in each computer run:

® service area population/line mile;

® passengers/line mile;

® vehicle miles/1ine mile;

® vehicle hours/line mile;

® vehicle hours/service area population;

® vehicle miles/service area population; and
® passengers/service area population.

As can be seen, these values are "neutral"; that is, they are not measuring
traditional aspects of performance or productivity but rather were selected

as being useful in measuring differences in community density and service,
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design and distribution. Analysis of the values within each cluster provided
a clearer distinction between the above "peer groups.” It was particularly
beneficial in providing more clarification between mid-sized and smaller sys-
tems. For example, in 1980 there were six systems in Washington with very
similar service area populations ranging between 40,000 and 50,000. But those
same systems had very dissimilar spatial distributions of service rangina from
26 miles of Tine to 85 miles of line. Some means of distinguishing the effects
between whether a system was operating within a small municipal area (fewer
line miles) or an expanded regional area (greater line miles) was necessary.
Again, the purpose was to develop tentative "peer group" classes that would
satisfy objective criteria for depicting the relative size and scale of opera-
tion prior to attempting to analyze performance between or within each peer
group.

SELECTION OF TPM's FOR PEER GROUP ANALYSIS

Previous chapters have identified aTlternative TPM's and their relationship to
major concepts of performance being measured. This section identifies the
evaluation process used in choosing the set of TPM's for assessing "peer aroups"
and performance within and between the groups. The need was unique (research)

and all TPM's selected are not necessarily recommended for general evaluation
purposes.

Based on a review of the evaluation literature (in particular references 8, 12,
13 and 35), a number of criteria for selecting performance measures were identi-
fied. They are:

® availability of data;

® controllability of variables (e.g., within the control of
the operator);

® uniqueness of measure (not redundant);

® utility in representing a legitimate performance concept
(efficiency, effectiveness);

® economy (data for developing measure should be within
resources of operator to collect and analyze);

meaningful to operator;

meaningful from research and policy analyst perspective;
ubiquitous and demonstrated use;

potential for multi-modal application; and

sufficient level of variability (values should not be
static in nature).
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While all of the above criteria are valid, their utility is primarily from

the perspective of the local operator. Application of these criteria would
tend to minimize the number of TPM's selected. It was determined that for

initial research purposes, a more comprehensive set of TPM's were needed to
thoroughly investigate differences in peer groups. It was anticipated that
eventually a smaller set could be identified after classification analysis.
The criteria used included:

® balanced set of measures for each performance concept;
® sufficient level of variability;

® utility in distinguishing variance between alternative
size and scale of systems; and

® capability of determining measure with existing WSDOT data.

Table 6-1 presents the 30 TPM's that were selected for pre-classification use
in peer group assessment. The major concepts included multiple aspects of
service efficiency and effectiveness. Some important aspects (e.g., fuel,
labor, maintenance efficiency) were not included because information on these
items was not available for all systems in the state.

ANALYSIS SEQUENCE
The research design process included the following steps:

® Prepare and edit data (79-80 Section 15 and sample data
on nonurbanized systems).

® Using selected TPM's, factor analyze (R type) major dimensions

of performance for evaluating variables influencing performance
and refinement of evaluation measures.

® Using cluster analysis based on service design and distribution
variables, position all cases into homogeneous "peer aroups."
Alternative samples of data set would be used to verify cluster
groups. Using analysis of variance (MANOVA), further tests the
validity of groupings. Cluster analysis of systems based on
alternative concepts of efficiency and effectiveness would be
used to determine ranges of performance. Use of discriminant
analysis would be used to further test validity of classifica-
tion scheme and to assign Washington systems to U.S. peer groups.

® Once satisfied on validity of groups, factor and discriminant
analysis would be used to evaluate major dimensions of effi-
ciency and effectiveness of performance within each group.
Particular attention would be given to determining ranges of
performance within each group.
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Table 6-=1

CONCEPT MEASURED

TRANSIT PERFORMANCE MEASURE

Service Cost

Operating expense/total vehicle hours

Efficiency Operating expense/total vehicle miles
Vehicle Total vehicle miles/total vehicles
Efficiency

Total vehicle hours/total vehicles

Service Cost
Effectiveness

Operating expense/miles of line
Operating expense/total passengers

Total
Total

revenue/total passengers
revenue/aperating expense

Passenger revenue/operating expense

Effectiveness of
Service
Consumption

Total
Total
Total
Total

passengers/miles of line
passengers/total vehicle miles
passengers/total vheicle hours
passengers/total vehicles’

Effectiveness of
Service Design
and

Distribution

Total
Total
Total
Total
Total

passengers/service area population
vehicle miles/service area population
vehicle hours/service area population
vehicle mites/miles of Tine

vehicle hours/miles of line

Service area population/miles of line

Effectiveness of
Revenue
Generation

Passenger revenue/total passengers
Passenger revenue/total vehicle miles
Passenger revenue/total vehicle hours

Effectiveness of
Public
Assistance

Total
Total
Total
Total
Total
Total
Total

vehicle miles/Yocal tax assistance
passengers /local tax assistance
vehicle miles/Motor Vehicle Excise Tax
passengers /Motor VYehicle Excise Tax
vehicle miles/operating assistance
vehicTe hours/operating assistance
passengers/total operating assistance

Service area population/total operating assistance
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Khile the process, as identified, involves the use of multiple statistical tools
to analyze the data, those tools do not substitute for sound judgment.

COMPARATIVE ANALYSIS
This section reviews adaptive procedures and results of the research desian,

including problems encountered, analysis of clustered groups, and suaaested
improvements in methodology for analyzing Section 15 data. In addition to dis-
cussion of the 1979-80 Section 15 data used in the TRAC study, highliahts of
Anderson and Fielding's [4] analysis of the inaugural (1978-79) Section 15
report are also presented.

DATA PREPARATION

The 1979-80 Section 15 tape was obtained from Transportation Systems Center (TSC).
In addition to the routine problems associated with transferring taped data
developed on one system (IBM) to another system (CDC), extreme difficulty was

encountered relative to the file structure and variable format of the Section 15
tape.

Considerable effort was expended in restructuring data from the tape version that
was formatted by variable to a disc version formatted by case. Cross-sectional
analysis of the data required that the files be listed by transit systems. A

Tengthy FORTRAN program had to be developed to reformat the data before it was
suitable for use.

.Once the data were correctly formatted, values on the tape were checked against
values identified in TSC's written report [45]. Numerous discrepancies were
noted between the tape and printed report. Additional discrepancies were

noted when comparing Section 15 data values for Washington properties with WSDOT
annual reports. Verifications were solicited where possible (e.g., Washington
Systems) and corrections made for major differences.

Further complications occurred relative to missing values. In the data, impor-
tant characteristics for many systems were not reported. Both missing values
and zero values were coded "0.0." It is customary to code unreported values
with a negative number such as 9.0 or 99.0 to distinguish from actual zero
values. The difficult choice of deleting the variable is magnified when con-
sidering that the final TPM ratio requires whole values in the numerator and
denominator. Consequently, the number of omissions increases dramatically.
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Data content problems were also noted. Commonly maintained transit character-
istics such as revenue passengers, total passengers and service area population
were not collected. Urban area population can be a suitable proxy for large
regional systems but its use severely complicates service area analysis for
smaller systems operating within some larger regional population aroup.

Relative to the non-urbanized transit system data collected from other State
DOT reports, there were problems but they were not as severe. Respenses were
received from eight states with a total of 65 candidate systems. However, data
requirements essential for matching the sample to Washington properties elimi-
nated 20 of the systems and the inability to verify definitions of terms in some
Cases, and values in others, eliminated ancther 15 candidates. The data for the
remaining 31 rural-small community systems representing four states (North
Carolina, Indiana, Iowa and Wisconsin) were coded and actual values converted

to TPM ratios. A reduced set of TPM's (13) was used in analyzing peer groups
for the non-urbanized sample.

Three major data files from Section 15 were developed. One file contained 113
absolute values for all operational and financial characteristics of the 320
transit properties reporting. The other two files contained alternative sets

of TPM's --one set containing the 30 TPM's selected for this study and an alter-
native set of 48 TPM's to be used in comparison with findings from analysis of
the inaugural year (1978-79) data [4]. The variable Tists with central tenden-
cies are described in Appendix G and discussed in the next section.

STATISTICAL ANALYSIS OF DATA SETS

The primary purposes for analysis were to develop a peer group classification
system for use in assessing transit performance within and between distinct
classes of operators in Washington State and to identify "relative" performance
value ranges on selected TPM's for each peer group. Direct comparisons between
individual systems or "scoring" of overall performance were not objectives.
Before presenting the analysis of the 1979-80 Section 15 data, highlights on
recent and related research of the 1978-79 Section 15 data set by Anderson and
Fielding [4] at the University of California, Irvine, are presented. The
methodology was similar to the research design of the TRAC study. Major simi-
larities and differences are noted in the following two sections on data
analysis.
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University of California, Irvine Study

The three objectives for the Irvine study were:

® to assist UMTA in assessing the reliability of Section 15 data;
® to develop a small set of TPM's; and
® t0 produce a classification of bus transit systems.

Data reliability was tested by attempting to replicate previous research findings
with demand, supply, and cost equations. The regression analysis was inconclu-
sive and the authors urged that Section 15 data be used with caution. Similar
probiems with data files and coding as noted in this report were identified

and specific recommendations for improvements were made to UMTA.

The major effort of the study was directed at testing the hypothesis that 48
performance measures could be reduced to a smaller set of nine measures that
adequately represented major dimensions of efficiency and effectiveness. Using
factor analysis, the larger set of specific measures (48) were statistically
reduced to 12 major dimensions or "factors" of performance. It was found that
nine dimensions accounted for 90% of the covariance, and measures that were
found to Toad highest on each factor dimension were selected. The original 48
measures and the two sets of reduced measures are shown in Tables 6-2 and 6-3,
respectively. Factor scores are identified in Appendix G. This procedure was
beneficial from the perspective that Tocal operators can more easily evaluate
major concepts of performance by using a small set of measures that minimize
data collection and analysis requirements.

Values for the nine measures (as well as an alternative set of nine) were
determined for approximately 75% of the 311 reporting systems. A performance
ranking process using the sum of the standardized (z score) value on each of
the measures was then used to position all properties into six major aroups
(groups based on + 0.5 deviation from sample mean) and then rank score perform-
ance within each group was calculated. Descriptions of the ranking for both
sets of nine measures are identified in Appendix H.

Lastly, the Irvine study used cluster analysis in an effort to partition transit
systems into data-inherent classes. Clusters based on demographic (e.g., urban
area population, mean January temperature, regional wage rate) variables did not
identify homogeneous groups. In defense of the use of demographic type variables,
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"Table 6-2
Comprehensive Set of TPM's Used in Section 15 Study

COST EFFICIENCY MEASIRES SERVICE EFFECTIVENE SS MEASHRES
Variable Labor Efficiency Variable Utilization of Service
Kumber Number

* 1 TVH/EMP 23 TPAS/RVH
* 2 RVH/QEMP 24 TPAS/RVM
3 TVM/EMP 25 TPAS/PVH
* ] PVEH/AMM Social Effectiveness
5 PVEH/OP 25 RVH/POP
& PVEH/MNT 27 TPAS/POP
Vehicle Efficienc 28 TPAS/ELD
7 TVH/AVER *29 TPAS7AUT
8 TVH/PVEH Operating Safet
* g TVYM/AVEH 0 TVM/ACC
10 TVM/PVEH 21 RVH/ALC
*11 RYM/TYM ' Revenue Gereration
Fuel Efficienc 32 REV/PVEH
1? RVM/FOEC 33 REV/RVH
13 TVYM/FUEL k' TREV/RVH
Maintenance Efficiency * 36 REV/TPAS
14 TVEH/MEXP Puhlic Assistance
15 TVM/MNT *36 RVH/TSUR
*16 TVM/RCAL *27 POP/TSUB
Qutput per Dollar Cost *38 PAS/TSUB
17 EVHFUEEP *39 REV/TSUB
=18 TVM/DEXP an PAS/QSUB
19 RVH/TWG *1] POP /OSUB
20 RYH/OWAG az RYH/0SUB
*21 RVH/ VMG 43 REV/0SUB

*22 RVH/ADWG

COST EFFECTIVENESS MEASURES
Service Consumption per Expense

44 PAS /OEXP
45 PAS /TWAG
a6 PAS /FUEL

Revenue Generation per Expense

47 REV/OEXP
4R TREV/TEX

*Deleted from initial set in order to form the halanced set of 37
indicator measures.

Source; Anderson and Fielding, Comparative Analy-
sis of Transit Performance, UC Irvine,
January, 1982,
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Table 6-3
Two "Factor" Reduced Sets of TPM's

Set of Standard Indicators

1. Revenue vehicle hours per operating expense (RVH/QEXP)

?. Total passengers per revenue vehicle mile (TPAS/RVM)

3. Total vehicle miles per peak vehicle (TVM/PVEH)

4, Total vehicle miTes per gallons of fuel consumed (TVM/FUEL)
5. Passenger revenue per operating assistance (REV/0SUB)

6. Revenue vehicle hours per urban population (RVH/POP)

7. Total vehicle miles per maintenance employee [TVM/MNT)

8. Passenger revenue per operating expense {REV/OEXP)

9. Revenue vehicle hours per accident {RVH/ACC)

Altemate Standard Set

Revenue vehicle hours per total wage aml fringe expense (RVH/TWG)
Total passengers per revenue vehicle hour {TPAS/RVH)

Total vehicle hours per peak vehicle (TVH/PVEH)

Total vehicle miles per gallon of fuel consumed (TVM/FUEL)
Passenger revenue per operating assistance (REV/0SUB)

Revenue vehicle hours per urban population (RVH/POP)

Peak vehicles per maintenance expense (TVEH/MEXP)
Passenger revenue per operating expense {REV/OEXP)
Total vehicle miles per accidemt {TVM/ACC)

W o -~ o B oD Y e
.. . .

Source: Anderson and Fielding, Comparative analysis
of Transit Performance, 4c. Irvine, January, 1982.
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it should be noted that the urban area population vaiues, as opposed to transit
service area population values, tend to obscyre unique differences in size and
scale of systems. A more satisfying cluster, according to the Irvine team, was
achieved by the use of four operational variables: number of active vehicles,
average speed, peak to base ratio, and total vehicle miles. The cluster analy-

sis of these variables produced eight distinct groupings. The following pro-
vides a summary description of the cluster groups:

® The four large groups partitioned (6, 3, 8, 5) were described
as smaller systems in terms of vehicles and vehicle miles
from the sample mean.

® Cluster 6 tended to represent mid-sized systems with a high
peak to base commuter orientation and slower speeds than
average.

® Cluster 3 represented another cluster of mid-sized properties.

® Cluster 8 was described as below average in number of vehicles
and the Towest speed of any group.

® Cluster 5 was similar to cluster 8 but had higher than average
speed.

® Cluster 1 contained large systems in metropolitan areas and
was more than two standard deviations above the mean on vehicles
and vehicle miles.

® Cluster 2 was the second Targest system size group and was one
standard deviation above the mean. It differed from cluster 1
in having Tower operating cost per revenue vehicle hour.

® Cluster 4 had the highest peak to base ratio and a slow speed,
and similar patterns to cluster 6 suggest tradeoffs between
speed and peak hour service.

® Cluster 7 was the smaller of the transit systems and character-
ized by average speed and low peak to base.

® The properties (11) not fitting into distinct aroups were
generally the very large transit systems, some with values
as much as 6 standard deviations from the sample mean.

Again, because population and area characteristics were not used, it was not
possible to associate the cluster groupings with distinct areas or size. ,

Appendix H contains the systems by cluster as developed by the Iryine study
research. The authors noted that missing data and funding constraints pre-
cluded statistical analysis of the cluster groupings, but stronaly recommended
continued research on improving the taxonomical procedures as well as analyz-
ing performance within clusters.
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TRAC STUDY CLUSTER ANALYSIS

The analytical methods employed by the Irvine study demonstrated the utility

and alternative approaches to comparative evaluation of transit systems. Recog-
nizing this successful demonstration, and similarly constrained by resources,
the TRAC project research design was modified to focus more immediately on the
primary objective of the study's analysis element -- that of identifying homo-
geneous peer groups. The specific approach and findings follow.

The hypothesis of the earlier experimental investigations regarding development
of transit peer groups was that such groups could be optimally defined by sel-
ected absolute or ratio values depicting service area design and distribution
characteristics. Specifically, the ratio characteristics should include the
use of Tine mile as a denominator. The rationale for emphasizing Tine mile

was threefold:

® First, when used in relation to population, it serves as a

suitable proxy for an important but hard-to-obtain variable:
population density.

® Second, when used in relation to hours or miles of service or

passengers, it magnifies service area indication of supply
and demand.,

® Third, and perhaps most important, it is a characteristic

that is highly variable between systems and thus potentially

capabie of being a key determinant in defining peer groups.
For example, when analyzing Tine miles for each system in Hashington State
(and excluding the value for Metro), the standard deviation (129) is higher
than the mean (117). At the national level, examination of the Section 15
printed report column showing line miles per revenue vehicle class reveals
major variation of line mile values between and within these vehicle groups.

Based on these observations, it was decided to continue testing the hypothesis
by insuring the variables used in the TRAC study cluster analysis included an

array of ratios using Tine mile as a denominator. The testing was constrained
by two factors:

One constraint was funds. Large data files such as the Section 15 tape are
expensive to manipulate, particularly through complex algorithms employed in

cluster analysis, and unforeseen data editing problems consumed much of the
available budget.



6-18

Secondly, and perhaps most importantly, data omissions within important cate-
gories, and the use of urban area population as opposed to service area popu-
lation, greatly constrained the use of key TPM's for testing hypotheses regard-
ing service design and distribution. For example, 87 of the 310 systems were
identified as urban area populations in excess of 2 million; there were 25 Sys-
tems Tisted in the New York City region alone.

ALTERNATIVE CLUSTER PROCEDURES AND RESULTS

One set of TPM's for clustering was constructed around identical measures used
in the Irvine study. The 48 measures are identified in Appendix G as the
Anderson/Fielding TPM set. The purpose for this set was to have some basis of
comparison to the previous work mentioned. Since the report [4] provided exten-
sive discussion of the utility of these measures (as reduced by factor analysis)
less time was devoted to testing cluster alternatives or performance evaluation
with this set. Clustering results identified seven major clusters ranging in
size from 9 cases to 202 cases. The large cluster (202) was comprised of med-
ium and large properties transporting an average of 30 passengers per vehicle
hour and having slightly higher than average revenue vehicle hours per popula-
tion. The smaller clusters identified either small to mid-sized systems operat-
ing below the sample mean on passengers per vehicle hour, or identified very
small clusters (1-4) of extremely large systems with ridership per hour 3-4
standard deviations above the mean. F ratios for most of the cluster variables
were quite low (<0.5) and in many instances the standard deviations for variables
were much larger than the mean, implying an unstable population group and thus
not representative of homogeneous clusters.

3

The other set of TPM's used in clustering were those identified previously in
Table 6-1. Those concepts and representative measures were selected based on
previously identified criteria, including the availability of data for develop-
ing similar ratios for Washington systems. This set is identified in Appendix G
as the TRAC study TPM set. This complete set, or major elements, were used with
1980 WSDOT data, Section 15, and the non-urbanized transit data sample.

Section 15 Cluster (TRAC TPM's)
Several runs were made using alternative sets of variable TPM's. The most

satisfying cluster arrangement in terms of distinct groups was made using 10
effectiveness measures relating to service distribution and consumption.
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Table 6-4 highlights central tendencies for seven of the clusters and Appendix H
contains the full cluster groups.

The following comments highlight each group:

® Group 1 comprises large urban and metropolitan regional systems
serving extensive population and transporting significant rider-
ship. It has the highest level of service {vehicle hours and
miles of population or 1ine mile) of all the groups.

® Group 2 is the Targest cluster and contains mid-sized and large
urban area systems with above-average ridership.

® Groups 3 and 4 represent mid-sized and smaller systems, many of
which are located in industrial areas with stable or declining
populations.

® Group 5 depicts large metropolitan systems with sTightly Tower
service levels but greater ridership. Population density is
double that of Group 1.

® Group 6 is made up of the smaller systems with lower levels of
service and ridership.

® Group 7 is indicative of several peak-hour commuter-oriented
properties operating primarily in the New York City region.

In examining the clusters in Table 6-4, there is measurable distinction when
comparing the mean average (Xx) between each group but examining the standard
deviation (o) shows a large variation within each cluster and precludes "peer
group” definition.

Another clustering routine was attempted using the full set of TRAC TPM's.

The initial ocutput identified eight major groups similar to those identified
above, but again with large variation within group values for most of the
variables. An adaptive procedure was used to remove cases from a grouping

if 10 of its TPM values were above or below one standard deviation from the
group mean. After two iterations this resulted in substantially fewer cases
per group and somewhat reduced the extreme variation within the groups without
altering distinction between the groups. The results of this procedure are
presented in Table 6-5. This table depicts performance on all TRAC TPM's with
the exception of public assistance effectiveness. Due to extreme cases of
missing data, this concept could not effectively be measured for all aroups.
The importance of this table is that it provides a "relative" range of perform-
ance values within a fairly stable group. Were it not for the spurious popula-
tion values, these clusters would approximate relative peer aroups.
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In summary, efforts to identify national transit peer groups using 1979-80
Section 15 data were not successful. However, with refinement of the method-
ology and improved data collection of distinct service area variables, it is
possible such peer groups can be defined.

Small Community/Rural Area Cluster
Cluster analysis and interpretation of the small community data presented few

problems. Table 6-6 identifies central tendencies of each cluster group. Appen-
dix H contains the full analysis.

The two major classes are identified as cluster groupings. One, with much
higher values in passengers per hour mile and service area population, repre-
sents a small city (15-40,000) transit group. The other, with low values of
passengers per mile and hour, represents a rural transit group with Targe
service areas, more vehicle miles, and fewer passengers. There were three
systems reported in this sample that were not assigned to a cluster.

Washington State Transit Peer Groups

Previous discussion identified cluster analysis being used to partition
Washington transit systems into relatively distinct groups. Specification of
those group characteristics were withheld pending confirmation by a larger num-
ber of cases to represent each group. Attempts to develop those groupings using
Section 15 data were not successful. In view of this, additional attention was
given to verifying previous cluster analysis by using alternative procedures.

The procedure involved selecting seven "neutral" service distribution and design
TPM's, standardizing the value for each TPM by system and summing the standard-
ized value for all TPM's by system. This procedure produces a representative

single number (z score) classification of "peer groups" based on 0.5, 1.0,'1.5

standard deviations above and below the mean. The z score for each transit Sys-
tem identifies within which of the six groups it will be placed. The placement
of each system using this procedure matched the results of the cluster analysis.

Table 6-7 identifies the central tendency characteristics for each group. Since
Seattle Metro is a unique class in Washington, Section 15 data for similarly
sized systems nationally were used to develop the Metro ranges. The distinc-
tions made between regional and municipal in the mid-sized and small city
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Table 6—6

Small Community/ Rural Transit Cluster Groups

TPM' s - N=12 _ = =17 .
1. Passenger Revenue/Passengers .26 .13 .37 .21
2. Passengers/Service Population 15.52 10.29 5.32 3.33
3. Passengers/Vehicle Hours 22.07 4.40 6.01 3.99
4. Passengers/Vehicle Miles 1.82 .42 .76 .46
5. Operating Expense/Passengers .97 .20 1.96 .73
6. Operating Expense/Vehicle Hours 19.93 4.44 11.93 7.26
7. Total Subsity/Passengers .68 .19 1.54 .78
8. Local Subsidy/Passengers .23 .10 .36 .48
9. Operating Expense/Vehicle Miles 1.68 .37 1.19 .29
10. Passenger Revenue/Operatino Expense .27 .07 .29 .33
11. Total Expenditures per Capita 13.15 6.29 8.19 6.81
12. Total Subsidy per Capita 9.34 4.14 7.38 5.95
13. Local Subsidy per Capita 2.97 1.69 1.73 1.63
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Table 6-7
Service Distribution/ Design

Characteristics for Washington State

PEER GROUPS* (1980)

TPM/
Central Large Midsize Midsize Small Smail
Metro Rural
Tendenc Urban ional City City
Categorz Regiona Municipal Regional | Municipal Transit
Seattle City of Intercity ; Bellingham, Grays Puliman, Pacific,
Metro Spokane, Transit, Harbor
) Everett ’ Yakima Prosser
System City of Community Twin ,
Tacoma Transit
Community
Vancouver Urban
POP/LM
range 1200-2500 700-1200 500-1000 400-600 300-900 500-600 50-300
mean 2142 991 738 498 611 561 172
SO 519 285 242 57 376 17 108
PASS/LM
range 50-75,000 30-50,000 10-20,000 15-25,000 4-8000 10-15,000 200-2000
mean 72,368 40,235 11,735 18,139 4796 12,899 760
st 18,238 11,893 6696 5852 2424 2642 843
VM/ LM
range 20-30,000 15-20,000 5-10,000 6-8000 4-7000 5-7000 5002000
mean 25,874 15,766 7668 6844 5678 6662 2413
sD 7953 3559 1822 670 3080 715 2043
YH/LM
range 1500-2000 900-1300 400-700 500-1000 250-500 500-700 50-250
mean 1889 1188 507 833 399 561 151
SD 766 221 160 447 203 18 128
VH/POP
range 1.5-2.0 1.0-1.5 9.7-0.8 1.0-1.25 0.3-0.7 0.6-0.7 0.5-0.7%
mean 1.74 1.21 0.72 1.09 0.49 0.715 0.75
sD 0.34 0.13 0.03 0.12 0.26 0.02 0.32
¥M/POP
range 15-25 15-20 10-15 10-15 5-10 8-10 10-15
mean 23.17 16.05 10.74 12.38 6.9 8.5 12.4
SD 7.39 1.0 2.67 2.38 3.89 .86 3.88
PASS/POP
range 4060 30-40 10-20 25-35 5-10 15-20 5-10
mean 56.70 40.55 15.15 32.67 7.43 16.48 6.46
sD 15.79 - 0.34 3.6 L 7.85 1.22 3.27 4.76

*Metropolitan characteristics developed based on metropolitan transit data from Section 15.

Note:

One transit system in Washington could not be assianed to a peer group
due to uniqueress of operational and service area characteristics.
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categories are not always evident in all TPM's but do serve a useful function
in differentiating regional PTBA's and municipal-only service.

Two additional points regarding Washington peer groups are warranted. First,
they are not static. 1980 data were used in this assessment and since that time
four additional transit systems have been initiated and could be assigned to

one of the representative groups. Second, many of Washington's transit systems
are less than three or four years old and operational characteristics will change
over time as routes and service improvements are established.

ITlustrations of how the Washington "peer groups" have changed over time in com-
parison to statewide averages are provided in Appendix E.

In summary, the preceding discussion addressed the need for development of
transit "peergroups." A methodology was outlined and implemented, but with
only partial success. A recent study [4] was successful in using Section 15
data to develop transit "classes" based on performance "scores" and on opera-
tional characteristics. This study's attempt to develop U.S. "peer aroups”
based on service design and distribution characteristics using Section 15 data
was not successful. However, suggested "peer group" classification based on
data from Washington State was developed and tested using alternative methods
which confirmed the classification as outlined.
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This study presented problems and potentials relative to improving

the efficiency and effectiveness of public transit service. An overview

of issues, concepts, applied experience, and continuing research was iden-
tified. A summary of major points and recommendations for future study are
highlighted below.

Sponsored research and technical studies have provided a demonstration of

the utilities associated with transit performance. The conceptual framework,
including appropriate criteria and measures, has been developed and tested
for inter- and intrasystem evaluation. The seminal work done by Fielding

et al. [4, 13, 14, 15, 16] has consistently provided leadership and direc-
tion. The operational studies by Smerk [32] and others [8, 34] relative to
internal performance assessment provide useful auidelines for managers.

Recent work by Attanucci, Wilson and others [5, Vols. 1-2] gives useful instructions
and procedures for route analysis. There is a need for additional research

in functional area and peer group evaluation.

Must urban systems were identified as having improved their data collection
efforts and many of the larger systems have adopted formal procedures for
system and route evaluation. More studies are needed that will document man-
hour and dollar costs of data collection and analysis, and will specifically
illustrate how data were used and with what results.

Several states have developed evaluation procedures for local arant recipients
that Tink funding allocation to transit performance. What the studies do not
indicate is the relative impacts experienced in each state. Have these
guideTines resulted in improved transit performance? What changes in effi-
ciency and effectiveness measured have occurred?

Performance monitoring and evaluation require modest resources to implement
effectively. Many smaller properties do not have such resources and there-
fore have restrained evaluation programs. How can guidelines for small sys-
tem evaluation be improved? What minimum data coliection and performance

measure analysis will yield the optimal results in terms of measurable
improvements?
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While a substantially large number of performance measures have been identi-
fied, most systems have restricted their analysis to only a few measures on
which data are collected and the meaning is clear. Effective evaluation
requires the use of a comprehensive "set" of measures that captures major
elements of both efficiency and effectiveness. It was assumed previously
that such a comprehensive set of measures would number in the dozens and
require considerable data collection and analysis. Recent research [4] sug-
gests otherwise, and identifies two alternative sets of nine measures each
that can serve to evaluate all aspects of systemwide performance in an objec-

tive manner. Supporting research and case studies are needed to document
the utility of these small sets of measures.

Although the literature provides detailed guidance on the development and
application of performance measures, most studies stop short of suggesting
standards or performance targets relative to alternative size and scale of
operations. While transit system policymakers should select their own indi-
vidual and Tocalized objectives and performance targets, it is proposed that
by having "ranges" of performance values associated with specific “peer
groups," the decisionmakers would have a more objective framework for making
their selection. This was attempted in this study but the range of perform-
ance values developed cannot clearly be associated with a specific size and
scale of operation. Additional research is needed in this area.

There are three major variables that substantially affect transit performance:
costs, revenues and ridership. When shifts in any of these variables are
unanticipated, major impacts can occur. It is proposed that continuous perform-
ance monitoring and evaluation could improve forecasts and aid in anticipat-
ing changes in those major variables.

A corollary need is that of improved impact assessment relating to service
expansion or reduction. Again, current data provided by a continuous moni-
toring and evaluation program can supply major information needed for assess-
ing impacts.

Relative to Washington State, the study identified suggested guidelines for
both internal and external evaluation. It is anticipated that as these
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guidelines are implemented, and "baseline" data collection is improved,
specific procedures and programs necessary to facilitate improvements in
performance will become more evident. A major step will have been made
when local transit authorities are prepared to develop very specific goals
and objectives for service in their communities.

Chapter VI reviewed methodology and analysis associated with comparative
evaluation, and in particular the development of transit "peer aroups."
Substantially more research is needed in this area. One study [4] was suc-
cessful in using Section 15 data for "scoring” performance of transit SyS-
tems and then classifying those systems based on performance scores. The TRAC
study's approach was somewhat different in that the methodology sought to
develop “peer groups" based on "neutral" service area and distribution char-
acteristics before undertaking comparative evaluation within aroups. Service
area population was a key variable. The substitute, urban area population,
used in Section 15 reporting was not adequate for making clear distinctions
between systems and thus, "peer group" development using Section 15 data

was not successful. However, using WSDOT data, and two alternative statis-
tical methods, relative "peer aroups" for Hashington were defined and a com-
parative assessment of peer group performance was presented. No comparative
assessment of individual systems was made.

To support and expedite performance improvements in Washington State, there
are a number of research and technical studies that should be considered:

® An important technical study would be to improve on previous
work by Smerk and others in designing a small system internal
evaluation guide, specific to the needs and issues in Washington.

A technical study directed at improving route analysis procedures
for mid-sized and small systems would be beneficial.

Research and applied studies are needed in improving forecasting
models for revenues, costs and ridership.

® Research is needed in assessing the cost-effectiveness of tran-
sit and determining impacts associated with service reductions.

® Research and technical studies are needed in the area of transit
agency sponsorship of and integration with ridesharing programs
in low-density areas.

.

A feasibility/technical study is needed to assess cost, benefits,
and impacts associated with having several small systems integrate
their computer assisted analysis programs.
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® Finally, continued research in the development of transit
"peer groups" and their performance is warranted. Problems
encountered in using Section 15 data can be overcome and by
experimenting with alternative approaches to classification,
it is proposed that defensible “peer groups” can be defined.

In closing, it can be said that beginning in the 1970's Hashington State
clearly recognized a need and supported public transit in becoming a viable
element of the transportation system. Washington State in the 1980's is
recognizing another need -- that is, to continye improvements in transit
service will require that more careful attention be aiven to perform-

ance evaluation which will encourace greater efficiency and effectiveness
of service delivery.
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DEFINITIONS

Amortization

The act of fully depreciating a capital cost or debt over a period
of time.

Auxiliary transportation revenues

Revenue earned that is closely associated with the transportation of
passengers, but not related to fares (e.g., advertising, station and
vehicle concessions).

Charter service

Transprotation service provided on an exclusive basis by a vehicle
that is available for the trip or a certain period of time, depend-
ing on contractual arrangements.

Deadhead

To move a revenue vehicle without passengers or cargo on board (e.g.,
on a regular route to and from a garage or from the end of one
revenue route to the beginning of another).

Depreciation

A decrease in value of property through wear, deterioration, or
obsolescence.

Fare revenue

Revenues paid from fare-paying passengers along reaularly scheduled
routes or from demand-responsive service.

Gallons of fuel consumed

The gallons of fuel consumed by all vehicles during the reporting
period.

Layover time

The time a vehicle is out of service, usually at the end of a route,
to provide a recovery period in case the bus is behind schedule, or
as a rest period for the operator.

Missed runs

Any part of a run in which scheduled revenue service is not provided
for any reason. The usual reasons are breakdowns, accidents, or
excessive traffic delays.

Nonfare paying passenaers

Passengers who (1) do not pay a fare, (2) do not purchase tokens or
passes, or (3) are not covered by a service contract. This includes
passengers who transfer at no cost.
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Nonservice mileage

All the miles accumulated by the transit system except revenue miles
(e.g., deadhead miles, trainina miles, etc.)

Number of accidents

The number of occurrences

of any accident that results in any amount
of property damage,

or personal injury to any individual or individuals.
Number of road calls

The total number of interruptions of revenye service caused by a
maintenance-related vehicle failure, either a mechanical failure or
“other" failure (tire failure, farebox failure, air conditioning, etc.)
as defined in the Uniform System of Accounts and Records and Reporting
System, Volume II, page 8.5-1. These interruptions require assistance

from someone other than the revenue vehicle operator or crew to put the
vehicle back in service.

Operating employee hours

The sum of the hours worked by all operating employees (e.g., drivers,

dispatcher, etc.) during the reporting period. Excludes maintenance
employees.

Operating expense

The total of all expenses to operate the transit system during the
reporting period, except capital.

Peak hour fleet

The largest number of revenue vehicles in scheduled operation at any
one time during a normal day of operation.

Property

Synonymous with transit system or authority. Cormmonty used term in the
transit industry that originated when transit was a private utility.

Retired vehicles awaiting disposal

Vehicles that are no longer used for service, even if they are stiil
operable. Frequentiy, these are kept for spare parts.

Revenue

The total revenue earned from the transit system opgration during
the reporting period. Includes fares, charter service, contragt
service, and auxiliary transportation revenues. (Defined and iden-
tified by Revenue Object Classes 401-410 for Section 15 reporting
requirements. }

Revenue passengers

All passengers who pay a fare to use the service. Includes passen-
gers who pay with cash, use passes or tokens, and passengers whose

trips are paid for by contract. Excludes nonfare paying passengers
and transfer passenaers even if they pay a transfer fee.
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Revenue seat miles

For systems with 35 buses or fewer: the sum of the products of
revenue vehicle miles times the number of seats on each bus of
every bus in the fleet.

For systems with more than 35 buses: revenue vehicle miles times
the average number of seats on the revenue vehicles in the fleet
operated during the period.

Revenue vehicle

A vehicle that is used to carry passengers. Excludes maintenance
or supervisory vehicles that may be necessary, but to not bring in
revenue.

Revenue vehicle hours

The sum of the number of hours each vehicle is scheduled to be in
revenue service during the reporting period. Excludes nonservice
hours (deadhead, training, etc.), charter hours, school bus hours,
and time Tost due to missed runs.

Revenue vehicle miles

The total mileage incurred in scheduled service (miles in each
route times the number of times each route is run) during the
reporting period. Excludes nonservice mileage (deadhead, train-
ing, etc.), charter mileage, school bus mileage, and mileage
lost due to missed runs.

Service area population

The entire population residing within the legal operating limits
of the transit operator.

Spare vehicles

Vehicles that are available for service, but are not used during
the peak demand period. Spare vehicles equals total available
vehicles minus peak hour fleet.

Total passengers (unlinked)

The total of all passengers during the reporting period. Includes

regular passengers, transfer passengers, and nonfare paying passen-
gers. This is defined as unlinked passenger trips when identified

for Section 15 reporting requirements.

Total vehicle hours

The total hours of operation by revenue vehicles during the report-
1ng.per1od. Includes nonservice hours (travel to and from storage
facilities and deadhead travel), and charter service hours.

Total vehicle miles

The total mileage incurred by all revenue vehicles during the
reporting period.
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Total vehicles

The total number of vehicles available for revenue service during
the recording period. Excludes retired vehicles awaiting disposal,
vehicles in extended maintenance or rebuilding, vehicles used early
in the reporting period and disposed of at the end of the period,

etc. It shall be considered available if it is capable of being
used, even if not ysed.

Unlinked passengers (same as total passengers)

The total of all passengers during the reporting period. Includes
regular passengers, transfer passengers, and nonfare paying passen-
gers. This is defined as unlinked passenger trips when identified
for Section 15 reporting requirements.

Vehicles operatina during period

The number of vehicles actually used for revenue service during the
recording period. Excludes retired vehicles awaiting disposal,
vehicles in extended maintenance or rebuilding, vehicles used early
in the reporting period and disposed of at the end of the period, etc.
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Operating Expense/Revenue Vehicle Hours

Definitions

Operating. expense--the total of all expenses to operate
the transit system during the reporting period, except capi-
tal.

Excludes depreciation and amortization.

Revenue vehicle hours--the sum of the number of hours
each vehicle 1is scheduled to be in revenue service during
the reporting period.

Excludes nonservice hours {(deadhead, training, etc.),
charter hours, school bus hours, and time lost due to missed
runs.

Use

This measure shows how efficiently the operator is pro-
viding basic service. A low ratio is preferable.

Influencing Factors

** Cost

** Frequency of service
** Hours of operation
** Inflation

** Operating speed

*%* Total route miles



Operating Expense/Revenue Vehicle Miles

Definitions

Operating- expense--the total of all expenses to operate

th§ transit system during the reporting period, except capi-
ta L

Excludes depreciation and amortization.

Revenue vehicle miles--the total mileage incurred in
scheduled service (miles iIn each route times the number of
times each route is run) during the reporting period.

Excludes nonservice mileage {(deadhead, training, etc.),
charter mileage, school bus mileage, and mileage lost due to
missed runs.

Use

This measure shows how efficiently the operator is pro-
viding basic service. A low ratio is preferable.

Influencing Factors

**x Cost

** Frequency of service
** Hours of operation
** Inflation

*%* (Operating speed

*% Total route miles



Operating Expense/Total Vehicle Hours

Definitions

Operating expense--the total of all expenses to operate
the transit system during the reporting period, except capi-
tal.

Excludes depreciation and amortization.

Total vehicle hours--the total hours of operation by
revenue vehicles during the reporting period.

Includes nonservice hours {travel to and from storage faci-
lities and deadhead travel), and charter service hours.

Use

This measure indicates how efficiently the operator is
providing basic service. A low ratio is preferable.

Influencing Factors

** Cost

** Deadhead mileage

*%* Frequency of service
** Inflation

** Nonservice mileage
*%* Total route miles
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Operating Expense/Total Vehicle Miles

Definitions

Operating expense--the total of all expenses to operate

thg transit system during the reporting period, except capi-
ta -

Excludes depreciation and amortization.

Total vehicle miles--the total mileage incurred by all
revenue vehicles during the reporting period.

Includes nonservice mileage (travel to and from storage
facilities and deadhead travel), and charter service
mileage.

Use

This measure indicates how efficiently the operator is
providing basic service. A low ratio is preferable.

Influencing Factors

** Cost

** Deadhead mileage

*%* Frequency of service
** Inflation

** Nonservice mileage
** Total route nmiles



Operating Expense/Revenue Seat Miles

Definitions

Operating expense--the total of all expenses to operate
the transit system during the reporting period, except capi-
tal.

Excludes depreciation and amortization.

Revenue seat miles--for systems with 35 buses or fewer:
the sum of the products of revenue vehicle miles times the
number of seats on each bus for every bus in the fleet.

For systems with more than 35 buses: the average revenue
vehicle miles per bus times the average number of seats on
the revenue vehicles in the fleet operated during the
period.

Use

This measure shows how efficiently the operator is pro-
viding basic service without being influenced by vehicle
size, which may differ significantly between large and small
properties. A low ratio is preferable.

Influencing Factors

** Cost

** Inflation

*%* Frequency of service
** Total route miles

** Vehicle capacity



Revenue/Total Passengers

Definitions

Revenue--the total revenue earned from the transit
system operation during the reporting period.

Includes fares, charter service, contract service, and
auxlliary transportation revenues (defined and identified
by Revenue 0Object Classes 401-410 for section 15 reporting
requirements).

Total passengers--the total of all passengers during
the reporting period.

Includes regular passengers, transfer passengers, and non-
fare paying passengers. This is defined as unlinked
passenger trips when identified for section 15 reporting
requirements.

Usge

This measure shows the average revenue the transit
system receives for providing the basic unit of consumed
service.

A higher ratio is preferable for this neasure.

Influencing Factors

** Auto disincentives

** Density of service area population
** Fares

** Frequency of service

** Marketing program

** Ouality of service

** Total route miles

** Transit demand



Revenue/Operating Expense

Definitions

Revenue=--total revenue earned from the transit system
operation during the reporting period.

Includes fares, charter service, contract service, and
auxilliary transportation revenues (defined and identified
by Revenue Object Classes 401, 402, 404-406 for section 15
reporting requirements).

Operating expense-~-the total of all expenses to operate
the transit system during the reporting period, except capi-
tal.

Excludes depreciation and amortization.

Use

This measure shows the transit system's overall level
of revenue production. A ratio of 1.0 indicates that the
system is breaking even. Transit systems do not expect to
go over 1.0, but would like to come as close as possible.

Influencing Factors

** Auxilliary transit services
** Charter and contract service
** Cost

** Fare collection procedures
** Fares

** Inflation

** Total passengers



Fare Revenue/Operating Expense

Definitions

Fare revenue--revenues paid from fare-paying passengers

along regularly scheduled routes or from demand-responsive
service,

Includes base fares, zone fares, transfer fares, prepaid

fares, park-and-ride charges, and any special fares during
the reporting period.

Operating expense--the total of all expenses to operate
the transit system during the reporting period.

Excludes depreciation and amortization.

Use
This measure shows how much the basic service finan-
cially supports the total operation. This is often referred

to as 'the operating ratio.'" A high (operating) ratio is
preferable.

Influencing Factors

** Cost

** Fare collection procedures
*%* Fares
** Inflation

** Total passengers



Passengers {(Unlinked)/Transfer Passengers

Definitions

Passengers (unlinked)--the total of all passengers
during the reporting period.

Includes regular passengers, transfer passengers, and non-
fare paying passengers. This is defined as unlinked
passenger trips when identified for section 15 reporting
requirements. .

Transfer passengers--the total of all passengers who
transier to a line or route after riding another line or
route as part of thelr same trip.

Includes passengers who pay a transfer fee, or those who
transfer for free.

Use

This measure indicates convenience to passengers. A
high percentage indicates that many passengers require more
than one ride to get from their origin to their destination.
This may happen because routes are not designed to directly

connect important traffic generators. A low percentage is
preferable.

Influencing Factors

** Auto disincentives

** Density of service area population
** Fares

** Frequency of service

** Marketing program

** Quality of service

** Route design

** Total route miles

** Transit demand



Total Passengers/Revenue Vehicle Hours

Definitions

Total passengers--the total of all passengers during
the reporting period.

Includes regular passengers, transfer passengers, and non-
fare paying passengers. This is defined as unlinked

passenger trips when identified for section 15 reporting
requirements.

Revenue vehicle hours--the sum of the mumber of hours

each vehicle is scheduled to be in revenue service during
the reporting period.

Excludes nonservice hours (deadhead, training, etc.),

charter hours, school bus hours, and time lost due to missed
runs.

Use

This measure indicates how many produced units of tran-
sit service that transit patrons have consumed. A high
ratio is preferable.

Influencing Factors

** Auto disincentives

** Density of service area population
** Fares

** Frequency of service

** Hours of operation

** Marketing program

** Quality of service

** Total route nmiles

**% Transit demand



Total Passengers/Revenue Vehicle Miles

Definitions

Total passengers--the total of all passengers during
the reporting period.

Includes regular passengers, transfer passengers, and non-
fare paylng passengers. This is defined as unlinked
passenger trips when identified for section 15 reporting
requirements.

Revenue vehicle miles--the total mileage incurred in
scheduled service (miles in each route times the number of
times each route 1s run) during the reporting period.

Excludes nonservice mileage (deadhead, training, etc.),
charter mileage, school bus mileage, and mileage lost due to
missed runs.

Use

This measure indicates how many produced units of

transit service that transit patrons have consumed. A high
ratio is preferable.

Influencing Factors

** Auto disincentives

** Density of service area population
** Fares

** Frequency of service

** Marketing program

** Quality of service

** Total route miles

** Transit demand



Total Passengers/Vehicles Operated During Period

Definitions

Total passengers--the total of all passengers during

the reporting period.

Includes regular passengers, transfer passengers,
fare paying passengers. This is defined as unlink

passenger trips when ldentified for section 15 rep
requirements.

Vehicles operated during period--the number o

actually used for revenue service during the recor
period. '

Excludes retired vehicles awaiting disposal, wvehid
extended maintenance or rebuilding, vehicles used

and non-
ed
orting

f vehicles
ding

les in
early in

the recording period and disposed of at the end og the

period, etc. (You may not count a vehicle in ext
tenance because, even though you expect to use the
again, it was not avallable for service during thed

Use

This measure shows how much patrons are using
existing equipment. A high ratio may indicate an
operation while a low ratio may indicate low riden
excess quantity of equipment.

Influencing Factors

** Auto disincentives
** Density of service area population

nded main-
vehicle
period.)

the
efficient
ship or an

** Fares

** Frequency of service
** Marketing program
** Quality of service
** Total route miles

** Transit demand



Total Passengers/Service Area Population

Definitions

Total passengers--the total of all passengers during
the reporting period.

Includes regular passengers, transfer passengers, and non-
fare paying passengers. This is defined as unlinked
passenger trips when identified for section 15 reporting
requirements. :

Service area population--the entire population residing
within the legal operating Iimits of the transit operator.

Use

This measure indicates the level of community support
for the tramnsit system. It does not distinguish between a

large group of occasional users or a small group of regular
users. A high ratio is preferable in this measure.

Influencing Factors

** Auto disincentives

** Density of service area population
** Fares

** Frequency of service

** Marketing program

** Quality of service

** Service area

** Total route miles

** Transit demand



Number of Accidents/1,000 Miles

Definitions

Number of accidents--the number of occurrences of any
accident that results In any amount of property damage, or
personal injury to any individual or individuals.

1,000 miles--the total mileage incurred by all vehicles
during the reporting period, divided by 1,000.

Includes nonservice mileage.
Use

This measure shows the degree of operating ability of
the transit system operators and the level of safety they
have achieved. The smallest possible ratio is preferable.

Influencing Factors

** QOperator's ability
** Operator's experience
** Operator's training
** Street condition

** Terrain
** Traffic congestion

** Vehicle maintenance
** Yeather



Number of Road Calls/1,000 Miles

Definitions

Number of road calls--the total number of interruptions
of revenue service caused by a maintenance - related vehicle
failure - either a mechanical failure or an "other" failure
(tire failure, farebox failure, air conditioning, etc.) as
defined in the Uniform System of Accounts and Records and
Reporting System, Volume II, page 8.5-1.

These interruptions require assistance from someone other
than the revenue vehicle operator or crew to put the vehicle
back in service.

1,000 miles--the total mileage incurred by all vehicles
during the reporting period, divided by 1,000.

Includes nonservice mileage.
Use

This measure shows the efficiency of the system's main-
tenance program and the reliability of the tranmsit service.
The smallest possible ratio is preferable.

Influencing Factors

** Operator reporting criteria

** Operator techaiques

** Operator understanding of mechanical systems
** Street condition

** Terrain

** Traffic congestion

** Vehicle age

** Vehicle inspection

** Vehicle maintenance
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Total-Vehicle Miles/Gallons of Fuel Consumed

Definitions

Total vehicle miles--the total mileage incurred by all
vehicles during the reporting period.

Includes nonservice mileage and charter service mileage.

Gallons of fuel consumed--the gallons of fuel consumed
by all vehicles during the reporting period.

Use

This measure indicates how efficiently the service
vehicles are being maintained and operated. This measure
also can be used along with route miles and storage capacity
to determine the reserve supply of fuel in operating days.

Influencing Factors

** Air pollution devices
** Equipment age

** Equipment efficiency
*%* Equipment maintenance
** Operator practices

** System mileage

*%* Terrain

** Traffic congestion
** Type of equipment
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Revenue Vehicle Miles/Service Area Population

Definitions

Revenue vehicle miles--the total mileage incurred in
scheduled service (miles in each route times the number of
times each route is run) during the reporting period.

Excludes nonservice mileage (deadhead, training, etc.),
charter mileage, school bus mileage, and mileage lost due to
missed runms.

Service area population--the entire population residing
within the legal operating limits of the transit operator.

Use

This measure indicates the accessibility of the service
to the general public by comparing units of produced (or
available) service to the size of the population in the ser-
vice area. A higher ratio indicates more service is
avajilable for each individual.

Influencing Factors

** Frequency of service
** Service area population
** Total route miles



Revenue Vehicle Miles/Revenue Vehicle Hours

Definitions

Revenue vehicle miles--the total mileage incurred in
scheduled service (miles in each route times the number of
times each route is run) during the reporting peried.

Excludes nonservice mileage (deadhead, training, etc.),

charter mileage, school bus mileage, and mileage lost due to
missed runs.

Revenue vehicle hours--the sum of the number of hours

each vehicle is scheduled to be in revenue service during
the reporting period. '

Excludes nonservice hours (deadhead, training, etc.),

charter hours, school bus hours, and time lost due to missed
runs.

Use

This measure shows the fleet's average miles per hour
for scheduled service during the reporting period. The
value of the ratio will vary widely depending on local con-
ditions. A higher ratio may indicate a low density popula-
tion with few passenger stops. A low ratio may indicate
densely populated conditions, congested traffic, and fre-
quent passenger stops.

Influencing Factors

** Density of service area population
** Operating speed

** Total passengers

** Traffic congestion

** Transit demand



Total Vehicles Minus Peak Hour Fleet/Peak Hour Fleet

Definitions

Total vehicles--the total number of wvehicles available
for revenue service during the recording period.

Excludes retired vehlcles awalting disposal, vehicles in
extended maintenance or rebuilding, vehicles used early in
the recording period and disposed of at the end of the
period, etc. 1t shall he considered available if it is
capable of being used, even if you do not.

Peak hour fleet--the largest number of revenue vehicles
in scheduled operation at any one time during a normal day
of operation.

Use

This measure indicates the availability of replacement
vehicles for use in case of breakdowns or accidents. A low
ratio indicates a need for more vehicles to guarantee

reliability. A ratio that is too high indicates an excess
quantity of vehicles.

Influencing Factors

** Drivers' assignments (work schedule)



Revenue Vehicle Hours/Total Vehicles

Definitions

Revenue vehicle hours--the sum of the number of hours

each vehicle i{s scheduled to be in revenue service during
the reporting period.

Excludes nonservice hours (deadhead, training, etc.),

charter hours, school bus hours, and time lost due to misged
runs.

Total vehicles--the total number of vehicles available
for revenue service during the recording period.

Excludes retired vehicles awaiting disposal, vehicles in
extended maintenance or rebuilding, vehicles used early in
the recording period and disposed of at the end of the

period, etc. It shall be considered available if it is
capable of being used, even if you do not.

Use

This measure indicates the level of use of existing
equipment. A high ratio may indicate efficient use of
equipment, or it may indicate a lack of spare vehicles. A
low ratio may indicate excess vehicle supply, or it may only
indicate short operating hours.

Influencing Factors

** Frequency of service
** Hours of operation

** Qperating speed
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Revenue Vehicle Hours/Operating Employee Hours

Definitions

Revenue vehicle hours--the sum of the number of hours
each vehicle is scheduled to be in revenue service during
the reporting period.

Excludes nonservice hours (deadhead, training, etc.),

charter hours, school bus hours, and time lost due to missed
runs.

Operating employee hours--the sum of the hours worked

by all operating employees (e.g., drivers, dispatcher, etc.)
during the reporting period.

Excludes maintenance employees.

Use

This measure shows the relationship between the actual
units of service provided and the number of operating
employee hours required to provide that service. A ratio of
greater than 1.0 is impossible in a conventional transit
system that requires one operator per vehicle. A ratio
slightly less than 1.0 is considered normal. A lower ratio
may indicate that operating employees are spending too much
time in deadheading, missed runs, or sitting idle at the
garage.

Influencing Factors

** Frequency of service

** Hours of operation

** Number of missed runs

** Number of operating employees
** Number of vehicles



Revenue Vehicle miles/Revenue Vehicles

Definitions

Revenue vehicle miles--total mileage incurred in
scheduled service (miles in each route times the number of
times each route is run) during the reporting period.

Excludes nonservice mileage (deadhead, training, etc.),

charter mileage, school bus runs, and mileage lost due to
missed runs.

Revenue Vehicles--the number of active vehicles in the
fleet used in revenue service during the reporting period.

Use

This measure indicates the level of revenue vehicle
utilization. A high score is preferable for this measure.

Influencing Factors

** Peak/Off peak ratio

** Bus speed (e.g., congestion)
** Trip length

** System mileage

** Headways
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Total Passengers/Total Emplovees

Definitions

Total passengers--total of all passengers during the
reporting pericod.

Includes regular passengers, transfer passengers, and non-~
fare paying passengers. This is defined as unlinked passenger
trips when identified for Section 15 reporting requirements.

Total employees-~-the average number of operating, main-
tenance, and general administative employees of the transit
system during the reporting period. Part time and contract
employeement is calculated to the nearest one-half employee
(employee equivalent is 2000 hours per year).

Use

This measure indicates labor force requirements for
providing service consumed by transit patrons.

Influencing Factors

% X
* %
%* %

Service characteristics (routes, miles, hours, etc.)
Marketing program

Service population

** System seze

** Transit demand

** Travel generation
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INTRODUCTION
The purpose of this appendix is to review several alternatives for governing

and financing public transportation in the State of Washington. During the
1970's there was a tremendous increase in the number of transit systems in

the state and many of the former city-only systems made transitions to reaion-
al transit authorities in order to provide service outside of incorporated
areas. In 1970 there were only six public transit systems, but by 1981 there
were 20 municipal, county and regional systems. [1] This growth and expansion
of pubiic transit in Washington was greatly aided by the enablina legislation
passed during the early part of the previous decade which provided flexible
alternatives for organizing and funding public transit.

During the early part of 1970, state law was adopted recognizing the importance
of public transportation to the state. Revised Code of Washington (RCW)
35.95.010 states that:

n
.

. the maintenance and operation of an adequate public

transportation system is an absolute necessity to the

economic, industrial and cultural growth, development and

prosperity of a municipality and of the state and nation,

and to protect the health and welfare of the residents of

such municipality and public in general."
In response to this policy statement, state law offers several flexible alter-
natives by which local governments may organize and fund public transportation.
Attachment D-1 provides Revised Code of Washington citations for enabling Tegis-
lation relative to public transit in general. Table D-1 provides an overview
of those organizational alternatives, and the following discussion highliahts
major differences [2]. Table D-1 lists organization for each system in the state.

METROPOLITAN MUNICIPAL CORPORATIONS

Metros are separate legal entities which are governed by an extensive set of
state laws outlining the establishment and performance of metro functions. The
proposed metro area may be greater or less than countywide, except in King,
Snohomish and Pierce Counties, and must include at least two cities, one of
which must be either a first class or optional municipal code city. There

are statutory dictates regarding the composition of the metro governing council.
The establishment of a metro is subject to a majority voters' approval, as is
each function added as a metro responsibility. Seattle Metro is currently pro-
viding service under this type of organization.
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COUNTY TRANSPORTATION AUTHORITIES

CTA's are separate legal entities for which enabling legislation was enacted
in 1974; they must be countywide. A CTA is established by resolution of the
county board of commissioners and the governing body is statutorily composed
of three county commissioners and three mayors. Public transportation is the
only function which may be undertaken by a CTA. A CTA may not promulgate any
local taxes without a majority voters' approval. A CTA must adopt a public
transportation plan. The only CTA is the Grays Harbor Transportation Author-
ity, organized in 1974.

PUBLIC TRANSPORTATION BENEFIT AREAS

PTBA's are separate legal entities for which enabling legislation was enacted
Tn 1975 and may be either less than countywide, or multi-county, provided there
is only one PTBA per county. A PTBA is established as a result of a public
transportation conference initially convened by the county board of commission-
ers. The boundaries of the area are determined and adopted by the public trans-
portation conference. The governing body is comprised of up to nine elected
officials from among component city mayors and/or city council persons or com-
missioners and among county commissioners for a single-county PTBA or 15
elected officials for a multi-county PTBA, as collectively agreed at the con-
ference. Public transportation is the only function which may be undertaken

by a PTBA. A PTBA may not promulgate any local taxes without a majority
voters' approval; a PTBA must adopt a public transportation plan which is
subject to review and approval by the State Department of Transportation.

Ten of the state's 20 public transportation systems are organized under this
authority.

CITIES AND TOWNS

Cities and towns may operate public transportation systems within corporate
limits and extend this service up to 15 miles beyond these Timits, provided
no certified common carrier operates in the area to which service is extended.

Seven of the state's 20 public transportation systems are organized under this
authority.

COUNTIES (UNINCORPORATED AREAS ONLY)

The county board of commissioners may operate public transportation systems
only in the unincorporated areas of a county. There are no public transporta-
tion operations functioning under this authority at the present time.
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STATE FINANCIAL SUPPORT

The state imposes and collects a Motor Vehicle Excise Tax (MVET) at the rate
of 2.2% of the fair market value of motor vehicles (2.0% "basic" tax ptus a
0.2% surcharge to finance capital improvements of the state ferry system).
Revenues from this tax are used for a number of state and local government
programs, including distribution to municipalities for loca] public transpor-

tation as noted below. Figure D-1 depicts the MVET revenue collection and
distribution in 1980. '

LOCAL FINANCIAL SUPPORT

State statute authorizes a number of local option taxes which may be Tevied
by municipalities.

1% Motor Vehicle Excise Tax

Municipalities that operate public transportation systems are
authorized to impose a Tocal 1% MVET, which is a credit against
the "basic" 2% MVET imposed and collected by the state. This
tax must be matched by locally generated tax funds budgeted

in a calendar year for public transportation purposes.

Household and Business & Occupation Taxes

Municipalities may Tevy an excise tax and/or business and
occupation tax to support public transportation. The excise
tax permitted is commonly called the household tax, and is
Timited to a maximum of $1 per month. This tax may be levied
on all households served and billed for any public utility
services operated by the municipality. The business and occu-
pation tax authorized may be applied against the value of
products, gross proceeds of sales, or gross income of busi-
nesses within a municipality. These taxes may be levied by

a county transportation authority or a public transportation
benefit area only with a majority popular vote.

Sales and Use Tax

A 0.1, 0.2 or 0.3% sales and use tax may be levied by munici-
palities to support public transportation if approved by popular
vote. This tax may not be imposed inaddition to the household

or B&0 taxes described above. In 1980, Tegislation was adopted
authorizing Metro only to levy up to 0.6% sale and use tax within
its service area.

General Tax Revenues

In addition to the special local option taxes described above,
municipalities may use other general, local tax revenues to
support public transportation.



FY 1980 MVET DISTRIBUTION
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MVET COLLECTED

R.C.W. 82.44.110 1% $142.8 Million
{2.2% of Vehicle Value)
0.2%
1% Municipal
Levy*
Wash, State
Fezc-guag;tzl Dept. of License
2% Admin,
H123 $2.6
8%
1% 70% Residual to
Cities & Towns State School Equal. State General
(Health & Safety) Fund Fund
$213 $98.9 $7.6
Municipal Research 1963 School Bond
Council :> Debt Svc.
$0.4 $4.3
Public STATE
* Maximum allowable for :> Transportation G.F.
Public Transportation $34.4 $67.8
Residual to G F
—> $60.2

Source: Washington State Transit Association Newsletter, January 1981.

Figure D— |

| 980 Motor Vehicle Excise Tax Collection and Distribution
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MATCHING REQUIREMENTS

Generally, the state (using funds from the local 1% MVET credit discussed
above) is required to match all locally imposed general and special taxes
that are budgeted for public transportation support in a calendar year. An
exception to this requirement is that sales and use taxes (0.1, 0.2 or 0.3%)

are not eligible for matching when imposed by cities and counties {unincor-
porated areas).

The amount of matching requirement is the lower of the following two amounts:

® one-half of the "basic" 2% MVET collected from vehicle

owners residing in the municipality (i.e., the local 1%
MVET); or

® the amount of locally imposed taxes {other than the Tocal

1% MVET) budgeted for public transportation in a calendar
year,

Table D-2 provides a summary of the manner in which the 20 public transit
systems in Washington are organized and the type of local funding instituted.

FARES

Over the past five years, farebox revenue for systems in Washington have only
generated 25-30% of the operating cost, with governmental assistance providing
the balance. Since 1981, most of the systems have increased fares 20-50%,

FEDERAL REVENUE SOURCES

Current federal assistance programs for public transit include direct funding
grants, funds that require local matching money and funds for both urban and
non-urban areas. The major federal aid programs are directed toward urbanized
areas. Table D-3 provides a summary of the Urban Mass Transportation Act (1964
and as amended) programs. Section 3 (capital assistance) and Section 5 {capi-
tal and operating assistance) represent the major funding sources. The pres-

enrt Administration has recommended immediate reduction and eventual elimination
of the Section 5 program. This is not projected to have a major impact on tran-
sit operations in Washington.

Figure D-2 illustrates sources and distribution of transit funds in 1980.
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Table D—-3

Summary of Federal Mass Transportation Aid Programs

Urban Mass Matching
Transportation Program Requirements Type of
Act Purpase Type Percentaae Program Application
Seétinn 3 Capital Federal 80 Discretionary Any area
improvements Nonfederal 20
Sectfon § Operating assistance Operating Formula Urbanized
and capital Federal 50 areas
improvements Nonfederal 50
Capital
Federat 80
Nonfederal 20
Section & Research, Federal 100 Discretionary
development, max.
and demonstration
Section 8 Technical Federal 80 Discretionary Any area
studies Nonfederal 20
Section 10 Management Federal 75 Discretionary Any area
training Nonfederal 25
Section 11 University research Federal 50 Discretionary Any area
and training Nonfederal S0
Section 16(b}{2) Capital aid to Federal 80 Discretionary Any area
private, nonprofit Nonfederal 20
corporations and
associations ,
Section 18 Capital and Capital Formula to Nonurbanized
operating aid to Federal a0 states areas
nonurbanized areas Nonfederal 20
Operating
Federal 50
Nonfederal 50*

*Up to one-half of the local share may come from othar federal funds.

Source: Reference 5.
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CONCLUSION

ATl transit systems throughout the country are faced with increasing deficits
that require governmental support. Many states do not have dedicated and
stable sources of funding for support of transit. Washington is fortunate in
having enabling Tegislation that authorizes a multitude of organizational and
funding alternatives. In particular, the Public Transportation Benefit Area
(PTBA) concept insures a relatively stable source of funds, fosters reaional
transportation, and provides an opportunity for improved interaovernmentai
cooperation between cities and counties within the service area.
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Revised Code of Washington (RCW)
Citations Relative to Public

Transportation in Washington State

Source: Public Transportation, Public Transportation and

Plannina Division, Washington State Department of
Transportation, Olympia, Washington, 1979,
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NOTE:

This appendix provides an overview of transit operations in Washington
State between 1976 and 1980. The discussion is presented as follows:

Part 1 - Statewide Averages

Part 2 - Comparative Trends by Transit Peer Groups

Part 3 - Trends in Characteristics and Performance of
Individual Systems
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Constant Dollar Conversion
Tables referenced in this appendix present transit expenditures and revenues

that were corrected to 1980 constant dollars using the CPI and a conversion
factor for the respective years prior to 1980.

The Consumer Price Index (CPI) compares the cost of a market basket of goods
and services this month with its cost a month ago, or a year ago. The point
in time to which the prices are compared is called the base period {(currently
1967). For example, in 1967 the prescribed market basket could have been

purchased for $100.00. In June 1977 the CPI was 181.8, thus what was $100.00
in 1967 is $181.80 in June 1977.

In order to convert actual dollars to constant dollars and account for the
rampant inflation during the 1970's, Department of Labor reports on CPI over
seven years were examined for both the U.S. as a whole and the area adjusted
CPI for Seattle/Everett, Washington.

Year U.S. Average CPI1 U.S. Data Seattle/Everett WA Data
(all areas) Conversion cr1l Conversion
Multiplier (specific to WA) Multiplier
1980 233.2 1.000 236.0 1.000
1979 204.7 1.138 199.6 1.182
1978 195.4 1.193 190.1 1.241%
1977 177.8 1.311 171.3 1.377
1976 167.1 1.396 161.7 1.459
1975 156.1 1.493 152.5 1.547
1974 141.5 1.648 135.8 1.737
1 1967-100.00

Source: CPI Detailed Report, U.S. Department of Labor, 1974-1980.
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STATEWIDE AVERAGES






Trends in Transit Financial and Operating
Characteristics Statewide (1976-80)

Statewide Transit Overview
(As of October 1981)

There has been & tremendous qrowth in public transit since 1975. In
1975, there ware 12 transit systems fn Washington State, 10 city systems
and two regional systems. By 1981, there are 20 systews, including 7
city systams and 1) reglonai systems. (Please refer to the accompanying
mapsi. In the future, as many as 26 regional systews may be operating,

In 1980, transit systems fn Washington State hauled 98,724,000 passengers
over 45,177,000 mflas. Total cost for the service in 1580 was $177,000,000,
and total ravenue was $175,000,000. This represents an 8] percent increase
in ridership. a 46 percent increase in miles, 2 134 percent increase in cost,
and 4 377 percent increase in revenue since 1375. These increases are due

to the development of new systems, and the growth of existing operations.
g;;g 3c=mny1ng charts show the changes in revenues snd expenditures since

The growth of transit also reflects the decline of city tramstt systems. The
trend appears to be toward regional systess, generally becausa of the aitity
to match local sales tax revenuss with Motor Vehicle Excise Tax (MYET} funds.
The estimated WET distribution for calendar year 1981 5 $43,568,000. It

15 estimated this will increase to $75,045,000 by calendar year 1985, The
exact distribution will depend upon the success or faflure of local eiections
granting taxing authority to transit boards.

Adequate revenue sources are crucial to the well being of transit, oar-
ticularly since many systams are plinning to expand services and uograde
equipment and facilities over the next faw years. Anticipated reductions

in federal progrims make funding & critical issue, and makes Tocally generated
revenues very important. A loss of revenues cowld result in higher fares,
loss of ridership, delays in upgrading squigment, and disruwptions to the

local community. Other concerns of transit include the avatlabtlity of
ppropriate equipment, training and upgrading the knowiedge of transit
personnel, and the development of a comprehensive federal and state trans-
portation palicy,

Statewide Totals
SYSTEN 7% n n 79 &
Service Arsa Population L} 7Y RA NA 2,537,146
Total Passengers 58,003,000 62,562,000 68,488,000 82,637,000 96,950 ,000
Total Yehicle Miles 12,926,000 34,237,000 36,244,000 39,797 .000 45,177,000
Total Yehicle Hours NA HA [} N 2,772,000
Miles of Lime 2.2 2,028 2,776 4,203 5,184
Total Vehiclas 1,006 1,024 1,085 ¥ 483 1,625
Total Employess NA NA A NA A
Reverue Total (77,41 ,000) (89,541,000} (126,229,000} | (147,386,000) (174,733,000)
Farshox 14,245,000 16,390,000 17,486,000 24,1 ,000 30,857 .000
Local Tax 22,451,000 28,275,000 34,205,000 18,921,000 47,905,000
[ 15,955, 000 20,769,000 21,306,000 28,209,000 33,344,000
§ Other 24,820,000 24,107,000 49,251 ,000 56,085,000 62,627,000
=| Expenditure Total (78,253,000) (85,321,000) | {116,624,000) | (154,262,000} (176,608,000)
3 caprtal 27,609,000 1%,032,000 41,570,000 56,293,000 48,625,000
*|  operations 49,094,000 57,645,000 68,758,000 £3,188,000 117,873,000
Other 1,552,000 8,544,000 C.M.III! ’um‘ 4000 ID."O.CIJO
Total Operating Assistance A A " (1Y (82,285 ,000)
Revehue Total (113,030,000) § (123.298,000) | (156,650,000) 1 (174, 210,000) (174,733,000
r Farebox 20,783,000 22,569,000 21,675,000 28,570,000 30,857,000
&  local Tax 32,75 ,000 38,935,000 42,012,000 46,005,000 47,905,000
& wer 23,278,000 28,599,000 26,441,000 33,343,000 33,344,000
g Other 35,212,000 33,195,000 61,122,000 66,292,000 62,627,000
+| Expenditure Total {114,11,000) (117,487,000} (144,979,000) | (182,361,000) (176.608,000)
-E Capital 40,281,000 26,207,000 + 54,567,000 56,538,000 18,625,000
3 Cparations 71,628,000 79,317,000 85,329,000 104,238,000 117,873,600
Other 2,264,000 11,903,000 5,083,000 11,585,000 10,110,000
Total Gperating Assistance " 7] A T} (82,285 ,000)
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Trends in Transit Performance for

Statewide Transit

(all dollar values in constant 1980 dollars)

STATEWIDE TOTALS

CONCEPT MEASURED |TRANSIT PERFORMANCE MEASURE 1976 1977 1978 1979 1980
Cost Operating expense/total vehicle hours HA NA NA NA 42.51
Efficiency Operating expense/total vehicle mile 2.18 2.32 2.3 2.62 2.55
Yehicle Total vehicle miles/total vehicles 32,724 34,435 33,405 26,835 2E,417
Efficiency Total vehicle hours/total vehicles NA NA NA NA 1,706
Cost Operating expense/total passengers 1.23 1.26 1.25 1.26 1.22
Effectiveness Total revenue/total passengers 1.95 1.97 2.28 2.11 1.80
Total revenue/operating expense 1.57 1.55 1.83 1.67 l.48
Passenger revenue/operating expense 0.29 0.28 0.25 0.27 0.26
Effeti:tiveness of [Total passengers/total vehicle miles 1.76 1.83 1.89 z2.08 2.10
E:;:u:ngtion Total passengers/total vehicle hours NA NA NA NA 34.96
Total passengers/total vehicles 57,657 61,096 63,123 55,723 59,662
. Total passencers/Yine mile 26,080 30,249 28,671 19,294 18,702
gffen;tweness of (Total passengers/service area population RA NA NA NA 38.21
Dti!sr:;‘i:gution Total vehicle miles/service area population NA KA NA NA 18.20
Total vehicle hours/service area population NA NA NA NA 1.09
Total vehicle miles/miles of line 14,802 16,882 13,056 9,292 8,508
gffectiveness of |Passenger revenue/total passengers 0.36 0.3 0.32 0.35 0.32
evenu
Genera:ion Passenger revenue/total vehicle miles 0.63 0.66 0.60 0.72 0.67
Efgt]egtiveness of |Total vehicle miles/local tax assistance 1.01 0.88 0.85 0.87 0.96
ublic
Assistance Total passengers/local tax assistance 1.77 1.61 1.45 1.80 2.02
Total vehicle miles/MVET assistance 1.41 1.20 1.37 1.19 1.3%
Total passengers/MVET assistance 2.49 2.19 2.59 2.48 2.91
Total vehicle miles/total operating assistance NA NA NA NA 0.53
Total passengers/total operating assistance NA NA NA NA -1




PART 2
COMPARATIVE TRENDS BY TRANSIT PEER GROUPS
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Small City/ Municipal

- 2.31 -
o] 20s———=20 30
2-00 - 1.81'—'—--—_- .40 - .36\
1.50 .30 = 27 "‘“--.__.___
1.00 - 20 4 \.zo
50 - 10 - A7
1976 1980 1976 1980
Operating Expense/ Veh. Mile Fare Revenue/ Oper. Exp.
50.000 =~ 12,500 413,120 12,899
’ 10,917
40,000 = 10,000 = ~—
30,000 o) 1y =m0 7,500 ~~7,458
20,000 4% 17 5,000
10,000 -~ 2,500 =
! ! - T ! -
1976 1980 1976 1980 _
Total Veh. Miles/ Tot. Veh. Tot. Passengers/ Line Miles
2.5 7} 2.41
2.0 o >-<: 2.13
1.5 - 1.20 s 1 1% 1.93
1.0 9 .96 — ——1.05 1.0 -
.5 = .86 .5
B T 1 — T 1 -
1976 1980 1976 1980
Oper. Exp./ Tot. Passengers Tot. Pass./ Tot. Veh, Miles
10,000 .50
7,500 - .40
5000 o 5,826 s 6,661 .30 'i*“"\ -
» — .-_'—'_'—'—-—-—_:*
5,440 ~ 3,449 .20 . .21
2,500 = .10 .21
14 T T | r T
1976 1980 1976 1980
Tot. Veh. Miles/ Line Miles Pass. Rev./ Total Passengers
LEGEND NOTES:

———— State

—=——— Peer Group

1976 is represented by only one system.

Comparison of "Peer Group" Trends in Relation

to Statewide Average (excluding Metro)
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Metro
50 - /2 69 _
g gg 2.31 . —2.24 Zg
. - 'I__,_. N -
150 4 -8 .30 - '36'\‘\;‘ .28
1.00 - 20 4 -7 T~ .20
50 - 10 -
L_ T Y ] ) T
1976 1980 1976 1980
Operating Expense/ Veh. Mile Fare Revenue/ Oper. Exp.
50,000 o 12,500 o fg:g]8§40ff scale) 76,999
40,000 -37,645 34 085 10,000 - --.____\
30,000 -24 117—><26’4 7,500 - ~~ 7,458
20,000 4°** »409 5,000 ~
10,000 = 2,500 +
1 1 — T T ]
1976 1980 1976 1980
Total Veh. Miles/ Tot. Veh. Tot. Passengers/ Line Miles
2.5 T
— .13
2.0 4 1,87 emm==—"" ?g 08
1.5 4 1.3 1.29 I R '
104 .96 — —-———T.05 1.0 <
.5 5 -
1976 1980 1976 1980
Oper. Exp./ Tot. Passengers Tot. Pass./ Tot. Veh, Miles
10,000 3,982 (off scale) 30,355 .50 36
7,500 .40 35 I .37
- 30 ' —~
5;000 o 5,826 —— 5 ~ .21
™~ 3,449 -20 ‘
2,500 .10
Y r — |  EEE—
1976 1980 1976 1980
Tot. Veh. Miles/ Line Miles Pass. Rev./ Total Passengers
LEGEND
———— State

—e——— Peer Group

Comparison of "Peer Group'" Trends in Relation

to Statewide Average (excluding Metro)
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Large Urban

g'gg 2.05 o e2.28 pro
. 1.81—"" 2.10 e 36 — .37
1.50 .30 -""--.____‘
1.00 .20 .20
.50 A0 -
1976 1980 1976 1980
Operating Expense/ Veh. Mile Fare Revenue/ Oper. Exp.
50,000 12,500 439782 (off scate) 40:235
40,000 = 10,000 o -
30,000 - ;}13153# . ——ﬁgg'ggg 7,500 = ~~ 7,458
——
20,000 4117 g 5,000 =
10,000 + 2,500 +
= T T T 1 —
1976 1980 1976 1980
Total Veh. Miles/ Tot. Veh. Tot. Passengers/ Line Miles
25 ] 20 o
2094 187 ——"—"7"" %
1.5 9 1.00 1.5 4
1.0 = .96 == —————=-—1.05 1.0
5 .83 5
— T T — ! | p—
1976 1980 1976 1980
Oper. Exp./ Tot. Passengers "_Tot. Pass./ Tot. Veh. Miles
10,000 8,513 15,766 .50 A
7,500 (0ff scale) 40 4 30
5;000 o 5:826 ~_ __ 304 - \ .23
™~ 3,449 -20 = .2
2,500 , 10~
1976 1980 1976 1980
Tot. Veh. Miles/ Line Miles Pass. Rev./ Total Passengers |
LEGEND
- —-—— State

w—m—— Peer Group

Comparison of "Peer Group" Trends in Relation

to Statewide Average (excluding Metro)
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Midsize Regional

2.50

B .50 -
——2.24
2.00 - —_—— A0 -
1.50 1.81 2.16 30 J .36\\__
1.74 . e —
1.00 - 20 o AT T~ g
.50 10 - .14
't | ] | ] |
1976 1980 1976 1880
Operating Expense/ Veh. Mile Fare Revenue/ Oper. Exp.
50,000 = 12,500 =
30,000 ~427,583% —_ _ 34,085 7,500 =4 7 438 T ~~7,458
24 17— >
20,000 = 5,000 =
10,000 = 2,500 =
L 1 T — 1 T —_—
1976 1980 1976 1980
Total Veh. Miles/ Tot. Veh. Tot. Passengers/ Line Miles
—
3.36 \ 2.5 T
’ ———2.13
2.05 2.0 4 1 870——
. 1.5 1.52
1.5 7 ' 13— -
1.0 .96 —————1.05 1.0 4 &
.5 o -5 -
T T — T ! —
1976 1980 1976 1980
Oper. Exp./ Tot. Passengers * Tot. Pass./ Tot. Veh. Miles
10,000 j .50
7,500 /7,688 .40 gg-\ 22
5,000 5,826 =="_ 38 T ==
,809 — 3,449 ‘ )
2,500 = > .10
y T — | -y ]
1976 1980 1976 1980
Tot. Veh. Miles/ Line Miles Pass. Rev./ Total Passengers
LEGEND NOTE: *only two figures given

- —-—=— State

| e Peer Group

Comparison of "Peer Group" Trends in Relation

to Statewide Average (excluding Metro)
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Midsize Municipal

- 2.33 -
2.50 /224 50
2.00 4 ;g1 40 71 36
1.50 9, 66 30 4 o9 =~ .22
1.00 = ) .20 - .20
50 - L0 -
1976 1980 1976 1980
Operating Expense/ Veh. Mile Fare Revenue/ Oper. Exp.
—_—
50,000 12,500 416,928 (orf scate) 24182
40,000 = 10,000 470 =
30,000 428,817 — 31,085 7,500 = ~~ 7,458
20,000 425117 21,654 5,000 =
10,000 = 2,500 -
1 T - T 1
1976 1980 1976 1880
Total Veh. Miles/ Tot. Veh. Tot. Passengers/ Line Miles
> 5 Z.65
2 0 - e — 2.13
. 1.87
1.5 .54 1.79
1.0 4 .96 —————1.05 1.0 -
5 4 .95 .90 5 o
T 1 - T 1 —
1976 1980 1976 1980
Oper. Exp./ Tot. Passengers " _Tot. Pass./ Tot. Veh. Miles
10,000 q 4 5q; 9,037 -50 7
7,500 .40 -
10 .35~
5000 o 5826 ~__ __ n .27 T~ 7]
~ — 3,449 .20 o T~ 17
2,500 .10 = :
T 1 — s T ™ —
1976 1980 1976 1980
Tot. Veh. Miles/ Line Miles Pass. Rev./ Total Passengers
LEGEND

———=— State

w——————— Peer Group

Comparison of "Peer Group" Trends in Relation

to Statewide Average (excluding Metro)
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Small City/ Regional

2,50 = -
200 o —e2.24 +50
50 1.81—— gg 1 36— __
. - — .30 - ~
1.00 « 1.66 1.47 .20 - .22"‘““--;:::::-20
.50 = A0 - .13
1976 1980 1976 1980
Operating Expense/ Veh. Mile Fare Revenue/ Oper. Exp.
50,000 = 12,500 =
40,000 10,000 10917~
30,000 - - 234,085 7,500 T~ 7,458
24.117--_/31 250 ’
23,000 = 18.500 ’ 5,000 = 6,151
10,000 4™ 2,500 4 2.929
i 1 T — | | ]
1976 1980 1976 1980
Total Veh, Miles/ Tot. Veh. Tot. Passengers/ Line Miles
2.5 -
—_——2.13
_ fg q 1.87———
1.5 1 1. i -
e R T s 104 1 1.22
.5 = .98 B
T T E— T 1 -
1976 1980 1976 1880
Oper. Exp./ Tot. Passengers Tot. Pass./ Tot. Veh, Miles
10,000 .50 35
7,500 40 35~
2,643 ™ 3,449 ' )
2,500 = 10 .16
y - — Y - uaed
1976 1980 1976 1980
Tot. Veh. Miles/ Line Miles Pass. Rev./ Total Passengers
LEGEND

- -w--— State

—————— Peer Group

NOTE: 1976 is represented by only one system.

Comparison of “"Peer Group' Trends in Relation

to Statewide Average (excluding Metro)
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Rural
oy | [ 27,
. “ - * . . g
150 4 1 1.78 30 - ~—
1.00 4 .20 = .20
.50 - 0 4 g6 — .09
1976 1980 1976 1980
Operating Expense/ Veh. Mile Fare Revenue/ Oper. Exp.
50,000 = 12,500 +
40,000 = 10,000 4109~
30,000 = 33,857X<34'035 7,500 - ~ 7,458
20,000 424117 19,900* 5,000 -
10,000 - 2,500 = 607 — 1,203
i { 1] []
1976 1980 1976 1980
Total Veh. Miles/ Tot. Veh. Tot. Passengers/ Line Miles
3.10 3.96 » 5 ]
ff * ———2.13
(off scale) 2.0 4 187 ——
1.5 = 1.5 -
1.0 ] .96 ————-—1.05 1.0 ~
.5 S 4 43— — 33
1876 1980 N 1976 1980
Oper. Exp./ Tot. Passengers Tot. Pass./ Tot. Veh. Miles
10,000 - .50 o
7,500 = 40 -
? .35~
S0 J5.005—— _ a o=
T~ 3,449 :20 - :
2,500 - — — 2,413 0 -
Li’402| g — T Pr—
1976 1980 1976 1980
Tot. Veh. Miles/ Line Miles Pass. Rev./ Total Passengers |
LEGEND NOTES: 1976 is represented by only one systenm.
= ——=— State *only two systems

== Peer Group

Comparison of "Peer Group" Trends in Relation

to Statewide Average (excluding Metro)
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TRENDS IN CHARACTERISTICS AND PERFORMANCE
OF INDIVIDUAL SYSTEMS
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Bellingham Municipal Transit
(As of October 1981)

The city of Bellingham took over operation of transit in 1971, and initially
funded it with a household tax. In 1975, the voters elected to increase the
sales tax by 0.2 percent to pay for transit. Transit is now funded by the
sales tax, the farebox, and other spurces.

Bellingham Transit operates nine routes throughout the incorporated area.
Service is provided Monday through Friday with eight routes operating on
Saturday. The accompanying table provides recent service statistics.

Service is provided with a fleet of 24 full service coaches. Beliingham
Transit employs an administrative staff of three, and a maintenance/service
crew of seven, The system employs 30 drivers. Policy is determined by the
Mayor and City Council, while the transit director is responsible for day-to-
day operations.

A recent highlight was the completion of the downtown transfer facility which
will serve to further improve the capabilities of the transit system, while
at the same time upgrading am area at the city's core.

Finances have become a significant concern, and BeTlingham Transit 1s investi-
gating several options to secure additianal funding, including legislative

reljef and the possibility of a PTBA.

Trends in Transit Financial and
Operating Characteristics (1976-80)

SYSTEM_Bellingham Mynicipal Transit

76 b 18 79 80
Service Arsa Population RA N R [ 1Y 45,754
Total Passengers 971,000 1.100,000 1,252,000 1,572,000 1,893,000
Total vehicle Miles 487,000 495,300 491,000 547,000 622,000
Total vehicle Hours NA NA KA NA £2,980
Miles of Line 85 61 61 82 LY
Total vehicles 15 1% 26 20 25
Reverue Total ($850.090) {$1.152,600) (31,396,000} ($1,993,500} (82,179,700}
Farebox 123,000 119,700 114,600 137,200 2tz 700
Local Tax 695,000 1,002,606 1,182,600 1,155,400 1,185,600
- ey s oy
g MVET 20,000 0 [+} 0 B
E QOther 12,000 38,300 98, BD0 760,900 726,400
E Expenditure Total {3491,000} (5743,200) ($1,036,200) {$2,262,300) ($3,228,100)
E Capitat o 44,000 268,700 1,127,600 1,721,300
Operations 491,000 £99,200 723,000 1,065,400 1.38%,000
Other 0 o] 45,500 65,300 125,800
Total Operating Assistance HA NA L] 1] {$%,167 400}
Revenue Total §1,240,600) (81,587,100} | (51,7327 500) (52,356,300]
. . 336,
z a7 ebox 17%.600 154,800 142,200 162.200
= Local Tax 1,704,000 1,380,600 1,466,900 1,365,700
E it 29,200 a o 0
3 Other 17,500 41,700 122,600 828,500
E Expenditure Tota) ($716,400) (51,023,400} ($1,285,500} ($2.674.,000)
E Capﬂ:]- 0 60,600 333,500 1.332.,800
S Operations 716,400 962,800 897,200 1,264,000
Other 0 0 £6,500 77,200
Total Operating Assistance Lo MA e .
Source: Public Transportation in Washington Stats, 1981, Washington State Department

of Transportation,

Pubtic Transportation and Plan

ning Division, May 1982.
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Trends in Transit Performance for

Bellingham Municipal Transit
(all dollar values in constant

1980 dollars)

CONCEPT MEASURED | TRANS!T PERFORMANCE MEASURE 1976 . 977 1578 1979 1980
Service Cost ~ = | Operating expense/total vehicle hours NA L1} N NA 26.07
Effciency Operating expense/total vehicle miles 1.47 1.96 1.83 2.3 2.22
Yehicle Jatal vehicle miles/total vehicles 32,467 32,667 18,885 27,350 24,886
Efficiency Total vehicle hours/total vehicles s A A NA 2,119
Service Cost Operating expense/miles of line 8,428 (15,784 14,708 15,435 116,247
Effectiveness
Cperating expense/total passengers 0.74 0.88 6.72 0.80 8.73
Total revenue/totsl passengers 1.28] 1.44 1.38 1.50 1.12
Total revenye/operating expense 1.73 1.85 1.8 1.86 1.54
Passenger revenue/cperating expense £.25 ¢.3? 0.16 0.13 015
Effectiveness of | Tatal passengers/miles of Tine 428 18,033 (20,525 N9 [zz.2n
Service
Consumption Total passengers/tatal venicle miles 1.9 .: 2.55 2.87 3.04
Total passengers/total vheicle hours NA NA NA NA 35.73
Total passengers/total vehicles 64.733 73,333 |48,154 78,600 (75,720
Effectiveness of | Total passengers/service ared population NA NA LT NA 41.34
i::'“ Design Total vehicle miles/service area population NA NA NA NA 13.58
Distribution Total vehicle hours/service area population NA KA NA NA 1.16
Total vehicle miles/miles of Tine 5,729 8,033 B,041 6,671 7,318
Tetal vericle hours/miles of line NA 1) NA NA 621
Service area population/miles of Tine A NA NA NA. 539
Effectiveness of | Passenger revenue/total passengers g.18 0.15 0.13 0.10 o.M
Revenue s
Generation Pasyenger revenue/total vehicle miles Q.37 0.37 0.2% ¢.30 0.34
Passenger revenue/tatal vehicle hours A L 1] NA NA 4.01
Effectiveness of | Total vehicle miles/local tax assistance 0.44 0.1% 0.34 0.40 0.53
m“-;i"“ Tetal passengers /local tax assistance ‘0.83 0.80 0.85 1.15 1.60
Total vehicle mites/Motor Yehicle £2cise Tax 16.68 0.00 0.00 0.00 c.00
Total passengers ./Motor ¥Vehicle Excise Tax 33,25 0.90 0.00 g.o0 0.3
Total venicle miles/operating 2ssistance NA L1 NA LLY 0.53
Total vehicle hours/operating assistance NA NA NA NA 0.95
Total passengers/total operating assistance NA N L1} NA 1.82
Servite srea populatfon/total operating assistance L] A A L .04
Source: Public Transportation in Washington State, 1981, Washington State Department of

Transportation, Public Transportation and Planning Division, May 1982.
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Ben Frankiin Transit
(As of October 1981)

The newest transit operation in the state, Ben Franklin Transit serves the
Tri-Cities urbanized area, and the Hanford Reservation. Voters in the
service area approved a 0.3 percent sales tax in 1981. Buses are erpected
to be on the road sometime in 1982,

The system currently is planned to have 18 fixed routes operating on a time
transfer program. Service will be available throughout the urbanized area,
with contracts planned with private operators for taking commuters to
Hanford. Early in 1982, the system will begin financing an elderly and
handicapped van program. Service will initially be provided Monday through
friday with a 10 - 2 hour day.

The system currently owns no buses, but wil) be ordering vehicles soon,
after decisions about headways and service Tevels are made. Policy is
determined by the PTBA Board, comprised of local elected officials. The
Transit Manager is responsible for the day-to-day operations of the system,

The system will be built from scratch. The current staff consists of a
manager and a secretary. Routes and schedules must be planned, equipment
acquired, personnel hired and trained, and a maintenance facility identified.
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Bremerton Municipal Transit
(As of October 1981)

Bremerton Municipal Transit was formed in 1971, and has contracted with
the Bremerton-Charieston Transportation Company for operatfons. Kitsap
County voters rejected a sales tax measure to support a regional trans-
portation system proposed in 1979. The system currently receives in-

come from an $.80/month household tax.

The system operates five routes Monday through Saturday, and two routes
on Sunday within the city. This represents 24 mites of route. The
system aiso operates 13 commuter runs to serve the Puget Sound Maval
Shipyard. The accompanying table provides recent service statistics.

Service is provided with a fleet of 25 vehicles owned by Bremerton Munt-
cipal Transit, and two leased vehicles.
staff, 3 maintenance personnel, and 23 drivers. Policy is determined
by the Mayor and the City Commission.
The establishment of a regional PTBA.is still being investigated, and a
new tax proposal may go to the voters in 1982. The system currently is
planning to acquire six new buses and to design and acquire a new mafn-

tenance facility. No plans exist for changing routes or schedules in the
near future. ’

Trends in Transit Financial and

The system employs 3 administrative

Operating Characteristics (1976-80)

SYSTEM Bremerton “ynicinal Tramgif ” 77 78 i L
Service Arsa Population A A NA NA 36,208
Total Passengers 835,000 850,000 B27.,000 937,000 943,000
Total Yehicle Miles 402,000 375,000 343,000 373,000 349,200
Total Vehicle Hours A NA NA NA 35,000
Miles of Line 13 24 po} 24 26
Total Vehicles 29 25 3 25 25
Reverwe Total ($558,000} {§573,000} {3626,500} {$751,500) (5893 ,000)

Farebox 244,000 252,900 245,000 279,800 27,600
Local Tax 106,000 126,500 90,000 135,700 175,300

E MYET 115,000 185,000 200,000 210,000 267 .600

g Other 93,000 38,900 91,500 126,100 179,300

~1 Expenditure Total {$566,900) {573,100} {$551,000) ($785,700) {5848,000)

é tapita) o] 0 [+] 0 700

- Operations 566,000 §73,100 651,000 785,700 847,300

Other 1 4] 0 0 Q
: It
Total Operating Assistance NA NA NA A ($384,417)
Revenue Total (5814,700) {5789,000} ($777.,500) {4885 ,800)

» Farebox 356,000 348,200 304,000 330,700

=2 1ocal Tax 154,700 174,200 111,700 150,400

&l wver 167,800 213,400 248,200 248,000

gl Other 135,700 53,600 113,600 149,100

2l Expenditure Total (5825,800} 1$729,200) (5807 ,900) ($928,700)

a Capital o 0 [+} 0

§ Oparatians 825 800 789,200 807,900 928,700

Qther o 0 0 0
Total Operating Assistance L] NA it m
Source: Pubtic Transportation in Washington State, 1981, Washington State Department

of Transportation, Public Transportation and Planning Oivision, May 1982.
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Trends in Transit Performance for

Call dollar values in constant

Bremerton Municipal Transit

1980 dollars)

CONCEPY MEASURED | TRANSIT PERFORMANCE MEASURE 1976 1977 1978 1973 1980
Service Cost Operating expense/total veniclie hours 1] NA A NA .
Efficiency Operating expense/total vemicle miles 2.05 2.10 2.3 2.49 2.43
Yehicle Total vehitle miles/total vehicles 3,862 5,000 4,913 14,920 3,960
Efficiency Total vehicle hours/total vehicies NA NA WA NA 1,400
Service Cast Qperating expense/miles of lime 17,153 123,879 7,125 28 .51 BZ,388
Effectiveness Operating expense/total passengars 0.58 0.93 0.98 0.99 0.%0
Total reverue/total pessengers 0.97 0.93 0.94 0.9% 0.95
Total revenue/cperating espense .99 1.00 0.96 0.96 1.05
Passenger revenue/operating expense 0.43 0.44 0.38 0.36 0.3z
Effectiveness of | Total passengers/mites of line 5,424 135,417 P&,GSB 139 .042 B6,269
m:mn Total prssengers/total vehicle miles 2.9 2.2 2.4 2.51 2.70
Total passengers/tata) vheicle hours NA A NA NA 2%.94
Totat passengers/total wvenicles R8,931 [34 , 000 B5.957 37.480 B7,720
Effectiveness of | Total passengers/service area population KA NA NA NA 6.04
E:;'i” Design 1 rotal venicie miles/sarvice ares population NA NA NA A 9.54
Distribution Tetal vehicle hours/service aree population NA NA NA . NA 0.96
Tetal vehicle miles/miles of Tine nz,az 15,625 14,292 15,542 13,423
Tatal vehicle hours/miles of line A A NA NA 1,346
Service area population/miles of line NA NA NA NA 1,393
Eff::tiveness of | fassenger revenue/total passengers 0.42 a.41 ¢.37 0.35 .29
G::::::im Passenger revenue/total vehicte miles 0.89 0.9 0.89 0.89 0.78
Passenger revenue/total vehicte hours [Ty HA HA NA #5.51
sf:ﬂ:tivemss of | Tota) vehicle mites/lacal tax assistance 2.60 2.15 im 2.33 1.99
ul
‘“1,2.":, Total passengers /local tax assistance 5.42 4.88 7.40 5.8% 5,38
Total vehicle miles/Motor venicle Excise Tax 2.4 1.76 1.38 1.50 1.3
Total passenqers /Motor Yenicle Excise Tax 5.00 3.98 13 3.3 3.52
Tatal vehicle miles/operating agsistance NA A NA HA 0.9
Total venicle hours/operating assistance HA NA NA NA 2.45
Total passengers/total operating assistance LT A LL] NA 2.53
Service ares population/total oparaling assistance NA RA NA NA 0.09

Soyrce: Public Transportationin Washingten State, 1981, washington State Department of
Transportation, Public Transportationand Planning Divigion, May 1982,




Yancouver Transit beqan operations in 1969,
a PTBA that was endorsed by the voters,
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C—Tran (Vancouver)
(As of October 1981)

and adoptd the name C-TRAN.

C-TRAN operates 22 routes throughout the county, a free shuttle service in
downtown Vancouver, and express bus service between Camas/Washougal and
Portland, and Hazeldell and Portiland.

C-TRAN also contracts with Tri-Met

In 1980, Clark County created
The PTBA went operational in 1981,

in Portland to provide express bus service between Portland and the transit

terminal fn downtown Yancouver.

Service 15 provided with a 25 bus fleet,

time drivers.

operations.

The system is funded by 0.3 pe

tax, and other sources.

C-TRAR is currently implementing their comprehensive plan, and immediate

rcent local sales tax, motor vehicle excise

C-TRAN employs 15 persons in

administrative positions, 7 persons in maintenance, and 51 full and part-
Overall policy is determined by an eight-member board con-
sisting of local elected officials, with a general manager responsible for

{See table for ridership statistics).

goals include acnuiring 34 new buses, identifying a new administrative/oper-

ations/maintenance facility, and developing a park-n-ride lot program with

the WSDOT.

Trends in Transit Financial and
Operating Characteristics (1976-80)

SYSTEM C-Tran {Yancouver)

76 17 8 79 30
Service Area Population L} NA A 1] 42,804
Tata! Passzengers 353,000 141,000 431,000 487,000 575,000
Total Vehicle Miles 320,000 321,000 425,000 £41,000 450,000
Tota] Vehicle Hours L] NA NA NA 31,84
Miles of Line 3B 42 45 ]
Total Yenicles 12 12 12 10 15
Revenue Total (81,120,000} {$693,000) ($977,400) 1$1.317,700) ($1,148,100}
Farebox B6,.000 M,000 68,600 80,90 99,300
Local Tax 218,000 222,900 228,900 232,500 238,200
g MYET 255,000 236,000 225,000 225,008 235,000
E Qther 567,000 162,500 454,900 779,300 75,100
=1 Expenditure Tota) 1$1,033,000) ($761,800) {%1,046 500} ($1,015,300) {$1,391,200)
2| capital 622,000 22,300 24,000 0 36,500
“|  operations 1,500 658,500 947,800 1,0%%,300 1,354,700
Other 0 80,000 75,800 3] 1]
Total Operating Asststance NA NA NA NA 141,254 .068)
fevarue Total (51,634,100} 13854,300) (81,213,000} (51,557,500)
o Farebox 125,500 97,907 #s,100 95,623
5 Local Tax 318,100 376,97 234,100 274,800
8 MYET 372,000 325,00 279,200 266,000
8| other 818,59 224,407 344,500 921,100
; Expenditure Total 151,453,900 151,049,009} (51,295,300) 1§1,200,700)
.3‘ Capital 307,570 30,700 29,800 0
§ Operations gm 25 907,300 1,176,200 1,200,700
Other b 111,000 94,100 0
Total Operating Assistance NA NA NA HA

Source: Public Transportation in Washington State, 1981, Hashingtgn‘state Department
of Transportation, Public Transportation and Planning Division, May 1982.
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Trends in Transit Performance for

Call dollar values in constant

C—Tran (Vancouver)

| 980 dollars)

CONCEPT MEASURED | TRANS]T PERFORMAMCE MEASURE 197§ 1977 1978 1979 1980
Servize Cost Operating expense/total vehicle hours NA NA NA NA 47 .45
Efficiency Operating expense/tots] vehicle miles 1.87 2.83 2.77 2.72 1.0
'Ilehi:'!e Total vehicle miles/tatal vehicles 26,667 26,750 35,417 44,100 30,000
Efficiency Total venicle hours/tota) vehicles KA NA NA NA 2,122
Service Cost Cperatirn expense/miles of line 15,779 23,876 28,00% 21,495 16,934
Effectiveness Cperating expense/total passengers 1.70 2,66 2.73 . 2.4 2.38
Total revenvestotal passengers 4,62 2.80 2.81 1.20 1.99
Totad reverue/operating experse 0.27 1,05 1.03 1,30 0.84
Passenger revenue/operating axpente 0.2 0.11 0.07 0.08 0.07
Effectiveness of | Tatal pessengers/miles of line 9,289 8,574 10,262 10,822 7,87
Service .
Cansumption Total passengers/total vehicle miles 1.10 1.06 1.00 1.10 V.27
Total prssengers/tatal vheicie hours A HA MA NA 18,06
Tatal pessengers/tota) venicles 29.017 28,417 35,917 45,700 38,333
Effectiveness of | Total passengers/service ares population NA NA NA NA 13.42
Service Design Total vekic) 01 X Tati
and otal vekicle miles/cservice ares population NA KA NA NA 10.50
Distribution Total vehicie mours/service ares population NA NA NA NA a.74
Total vehicle miles/miles of tine 8,421 8,447 10,119 10,500 5,625
Total vehicle hourssmites of T1ine A NA NA NA 338
Service ares pooulationimiles of line NA NA NA NA 535
Effectiveness of | Passenger revenue,/totai passEngery G.36 0.2% 0.20 f.20 0.7
bt S Passenger revenuestotal venicle miles 0.3 ox|  oa a2 oz
Passenger reverus/total vemicle haurs NA NA NA& NA 3114
Efflectiveness of | Total vehicle miles/locai tax assistance 1.0t 1.05 1.50 1.60 1.89
i
.:z,st‘“e Teta) passengers /local tax assistance .1 . 1.52 1.77 2.4
Total vehicle miles/Motor Venicle Excise Tax 0.86 0.99 1.62 1.66 1.81
Total passengers /Motar Vehicle Excite Tax Q.95 1.05 1.54 1.83 2.45
Total vericie miles/operating astistance M NA NA NA 0.35
Tata! vehicle hours/operating assistance NA A NA NA 0.03
Total passengers/total operating assistance NA NA NA L] 0.45
L Service area population/total operating assistance | MNA L} N& NA 0.03
Source: Public Trams

Transportatd

portation in Washington State, 1981,
on, Public Transportation and Planning Division, May 1982,

Washington State Department of
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Claltam Transit
(As of October 1981)

Clallam County voters approved a 0.3 percent sales tax {ncrease to fund
afP}'ggoin 1979 in eastern Clallam County. Service was begun in October
o .

Clallam Transit operates eight reqular fixed-routes and five commuter
routes over a distance of 128 miles within the service area. Service is
provided Monday through Friday. The accompanying table provides recent
service statistics for the system.

The service operates 13 buses and 4 vans. It is the only system toc operate
propane-powered vehicles., The system employs 6 administrative staff, 2
maintenance peopla, and 24 drivers. Clallam Transit comtracts with Port
Angeles for maintenance work. Policy is determined by the PTEA Board,
comprised of Jocal elected officials. The Transit Manager is responsible
for the day-to-day operations of the system.

Clallam Transit will soon be contracting for an evaluation study to determine
the effectiveness of the pregram. Current plans include acquiring eight

new buses, a pew washrack, a fueling facility, and developing an areawide
dial-a-ride program.



= wua s stallams .

SYSTEm Community Urban Bus Service (Keis;s-LWi-)
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Community Urban Bus Service (Kelso—Longview)

(As of October 1981)

The Community Urban Bus Service (CI/BS) came into existence fn 1975 when
the city of Longview bought out the existing private operator. A 0.1
percent utility tax was levied, and matched against MYET funds to support
the system. The city of Kelso entered into an agreement with Longview
to support the system.

CUBS operates four routes over 48 miles within the Kelso/Longview area.
Service is avajlable Monday through Saturday. The accompanying table
provides recent service statistics.

The system operates a 5 bus fleet, employs 3 administrative staff, and

11 drivers., Maintenance {s provided by the city of Longview shops. Poiicy
is determined by the Transit Operating Board, an inter-governmental organ-
ization comprised of three wembers each from Kelso and Longview, and a
representative from Cowlitz County. The Public Works Director is the
Transit Manager and day-to-day activities are handied by the Operations
Supervisor.

CUBS pizns no immediate service changes, but efforts are underway to acquire
two new buses, 75 benches, and an expanded maintenance capacity at the

city shops. The staff also is working with the new shopping mall to
design a small bus mall to facil{tate service by the bus system.

Trends in Transit Financial and
Operating Characteristics (1976—-80)

17 78 79 0
Service Area Population L1 NA NA NA 42,181
Total Pazsengers 41,000 89.000 169,000 231,000 277,000
Total vehicle Miles 37,000 139,000 200,000 180,000 175,000
Total Vehicle Hours LT} NA NA NA 12,768
Mles of Line 14 50 50 50 50
Total vVehicles z 1 & & 5
Revenue Total ($233,000} ($555,000) (5344 ,900) (345%,500) 1$502,300
Farebox 10.000 20,300 19,600 25,000 46,200
. Local Tax 85,000 121,100 123,400 163,400 136,400
i MYET 85,000 121,100 148,400 193,400 200,000
3 Other 53,000 292,500 53,500 77,900 119,700
g Exwendi.f.ur: Total {342,000} {$577,300) ($287,.800) (3341,300) ($357,400)
F Capital 0 373,600 5,200 23,800 5,600
Operations 42,000 176,800 282,600 290,400 32‘|1W
Other ] 26,900 0 27,200 27 .mo
Total Operating Assistance NA NA NA HA (5277:173)
Revenue Tota) (5339,900) ($764,200) {3428,000) ($543,600)
E Farebox 13,400 28,000 24,300 29,800
21 Local Taa 124,000 166,800 169,900 193,100
& ey 124,000 166,800 179,700 228,600
§ Otner 77,300 402,800 66,400 92,100
.=- Expenditure Total ($61,300} {&794 ,300) ($357,200) [$403,500)
af  capiwn 0 514,400 6,500 28,100
E Operations 61,300 231,100 350,700 343,300
Other 0 37,000 ¢ 32,200
Total Gperating Assistance L) L) L NA
Source: Public Transportation in Washington State, 1981, Washington State Department

of Transportation, Public Transportation and Planning Division, May 1982,
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Trends in Transit Performance for

Community Urban Bus Service (Kelso—Longview)
(all dollar values in constant 1980 dollars)

LONCEPT MEASURED | TRANSTT PERFORMANCE MEASURE 1976 1977 1378 1979 1580
Service Cost Operating expense/total venicle mours RA WA NA NA 25.38
Efficiency Operating expense/tatal vehicle mites 1.66 1.66 1.75 L) 1.85
Yehicle Total vehicle miles/tatal vehicles na,s00 23,167 33,333 30,000 135,000
Efficiency Total vehicle hours/total vehicles KA NA A MA | 2,534
Service Cost Operating expense/mtles of line 4,379 §,622 7,014 6,866 6,482
Effeetiveness
Cperating expense/total passengers 1.50! 2.60 2.08 1.49 1.7
Total revenue/total passengers B.29 8.59 2.53 2.35 1.81
Total revenue/operating expense 5,54 3.3 i.22 1.58 1.55
Pessenger revenue/cperating expense 0.22] g.12 o.07 0.09 0.4
Effectiveness of | Tota! passengers/mides of 1ine 2,92% 1,780 3,380 4,620 5,540
g;;:;:hon Total passengers/total vehicle miles 1.1 0.64 .85 y.28 158
Total passergers/total vneicle hours NA NA NA NA 21.69
Tota! passengers/tota) venicles 20,500 14,833 28,167 38,500 55,400
Effectiveness of | Total passengers/service area population NA NA KA HA 6.57
Service Design . .
and Totz] venicie miles/service area population NA A K& KA 4.15
Distribution Total vehfcle hours/service area population NA NA NA MA ¢.30
Tota} vehicle miles/mites of tine 2,643 2,780 4,000 1,600 3.500
Total vehicle hours/miles of Yine NA HA KA NA 255
Service area population/mites of line NA HA HA WA BAS
%"ec:iveness of | Paszenger revenue/total passengers s 0.37 0.14 0.13 0.8
Cenerasion Passenger revenus/tota’ vehicle miles 0.36| o.z0l 00zl 037 0.2
Passenger revenue/total vehicle hours NA HA NA NA 3.62
Effectiveness of ! Total venicle miles/local tax assistance 0.30 0.83 1.18 0.93 1.28
N
e ance Total  passengers /local tax sssistance 033 053 09| 1| 23
Total vehicle miies/Motor Yehicle Excise Tax 0.30 0.83 i .79 0.87
Tatal passengers Motor VehicYe Excise Tax 0.33 0.53 0.94 1.0 1.38
Total vehicle miles/opsrating assistance ] L] LL} L] 0.83
Total vehicle hours/operating assistance NA A NA HA §.00
Total passengers/total opersting assistance A A L) L ¢.17
Service area population/tatal operating assistance A A L] LL] 0.15
Source: Public Transportation in Washington State, 1981, Washington State Department of

Transportation, Public Transportation and Planning Division, May 1982,




E-23

Community Transit (Snohomish)
(As of October 1981)

In 1976, voters in Snohomish County approved a 0.3 percent tax increase

to support a PTBA. The original service area was in the southwest corner,
but several annexations have expanded the service area to include Stan-
wood, Arltington, Marysville, Snohomish, Monroe, Edmonds, Mountlake Terrace,
and Lynnwood.

The system operates 14 routes within its service areas. In addition, the
Community Transit operates two express routes to Seattle, and contracts
with METRO for 10 more express routes. Local service is provided seven
days a week. The accompanying table provides recent service statistics.

The program operates a 73-bus fleet, and employs 20 persons in administrative
positions and 96 drivers. Maintenance is provided under contract with the
Edmonds School District. Polfcy is determined by a nine-member board of
elected officials, and the Transit Director is responsible for the day-to-
day operations of the system.

Community Transit recently had two successful annexations, and four additional
areas have expressed an interest. The staff fs working with the WSDOT

to plan and develop new park-and-ride lots; has plans for building new
passenger shelters; is developing a replacement schedule for the buses; and
is currently involved in the planning, design, and acquisition of a new
waintenance facility.

Trends in Transit Financial and
Operating Characteristics (1976~80)

SYSTEM_Community Transtt [Snchomish)

1] ¥7 78 79 1]

Service Area Population A NA A NA 194,200

Total Passengers 380,000 915,000 1,216,000 1,684,000 2,475,000

Total vebicle Miles 458,000 1,162,000 1,434,000 1,833,000 2,628,000

Total Vemicle Hours " N2 A L 142,377

Miles of Line 156 150 188 210 288

Totai vehicles 0 18 a 3 %

Reverue Total ($853,000) ($3,232.800) {53,773 .400) {36,901,500) (87,579,000}

Farebox 172,000 296,800 98,600 645 ,60C 'm'mn

. Local Tan 187,000 3.128,900 2,395,200 2,568,000 2‘955:550

E MVET 50,000 1,259,600 1,121,000 3,285,000 3,000,000

5| e 544,000 46,500 158,600 397,300 754:900

3 Expenditure Tatal {$39€,000) ($1,828,800) (51,684 ,600) ($5,362,700) ($5.402,700)

3| ot 21,000 4,800 o 1,998,300 '242'900

Operazions 575,000 1,824,200 t,664 ,900 3,216,700 4,931:-100

Other o 3 19,700 157,700 179,760

Total Operating Assistance NA L) L' NA (54,096,850
Revenue Total (37,390,000} {54 ,451,600) (34,687 ,800) ($8,157,600}
E Farebox 251,000 an ., soo 122,400 ‘76l ‘JDD
=3 Local Tax 273,500 2,244,400 2,972,400 3 G35.400
E MYET 12,900 1,734,500 1,391,200 3:887:50-’:
g Other 793,700 64,000 196,800 470,309
-=- Expenditure Total {869,600) {§2,58,300) {$2,050,600) ($€,338,700)
"‘g Capital 30,600 63,300 o 2,350,200
3 Operations A38.500 2,518,300 2,090,500 3.362:'!00
Other 1] 0 244,500 186,400

Total Operating Assistance L] sl " n~

Source: Public Transportation in Wa
of Transportation,

N Washington State, 1981, Washington State Department
Public Transportation and Planning Division, May 1982,




E-24

Trends in Transit Performance for

Community Transit (Snohomish)
Call dollar values in constant | 980 dollars)

CONCEPY MEASURED | TRANSIT PERFORMANCE MEASLURE 1976 1917 978 1979 1980
Service Cost Ooerating expense/total vehicle hours A N NA LT 34.83
Etficiency Operating expense/total vehicle miles 1.83 2.17 1.46 2.11 1.89
Yehicte Totai venicle miles/total venicles 0.00 pB4,556 isa,zas £9.129 ¥3,000
Effictency Tota] vehicle hours/total vehicles NA A A w30
Service Cost Operating expense/miles of 1ine 5,593 6,789 2,370 E,3N 7,292
Effectiveness 0 :
perating exnense/total passergers z.2t 2,75 1.72 ] 2.61
Total revenue/total passengers 1.66 4.68 3.86 4.84 3.06
Total revenus/operating expense 1.66 1.7 2.24 2. 1.35
Passenger revenve/operating expense 0.30 0.1% 0.06 0.2¢ 0.7
Effectiveness of | Total passengers/miles of 1ine Z2,533 6,340 7,195 8,019 8,594
Servics
Consusptson Total passengers/total vehitte miles 0.83 Q.82 0.85 0.92 0.94
Total passengers/totdl vheicle hours WA MA NA NA 7.3
. Total oassengers/total vehicles 0.00 B2.833  B7,905 59,129 3,750
EFfectiveness of | Total passsngers/service area population NA KA N8 NA 12.74
f:d"'“ Des19m | 14eat vehicle miles/service area populatian NA nA NA NA 13.53
Distribution Total vehicle hours/service area population A NA NA NA 0.74
Total vehicle miles/mites of line 3,053 7.747 8,384 8,729 9,125
Total vericle hours/miles of lire NA NA NA NA 459
Service grea populatian/miles of line NA NA NA NA L3 )
Effectiveness of | Passenger revenue/total passengers 0.66 ¢.39 0.10 0.45 0.35
g::::::1un Passenger revenye/total vehicle miles 0.55 0.32 0.09 9.4z 0.3
Patsenger revenus/total vehicle hours A NA NA NA 5.78
Effectiveness of | Total vehicle miles/local tax assistance 1.67 0.52 0.48 0.60 £.88
et Total oassengers locel tax assistance 139 o42| oea| oss| g
Total vehicle miles/Motor Vehicle Excise Tax 6.28 .67 1.03 G.a7 0.88
Total paysengers /™otor Venfcle Excise Tax 5.2 0.54 0.87 0.43 0.82
Total vehicle mites/operating assistance MA NA NA L") 064
Total vehicle hours/operating assistance NA A NA NA 0.05
Total passengers/total operating assistance A KA NA NA 0.60
Service ares populationftotal operating assistance nA A NA A 008

Source: Public Transportation in Washington State, 1981, Washiogton State Departrient of
Transportation, Public Transportation and Planning Division, May 1982,




The city of Everett has been in the transit business since 1970.

E-25

Everett Transit System
(As of October

1981)

funded by a household and employee tax, the voters approved a 0.3 percent
sales tax for transit in late 1978.

The system has 15 routes running over B2 miles within the city Jimits, and
includes service to Mukilteo and Silver Lake.
van program for the elderly and the handicapped that is operated by the

Everett Senior Center.

The system also finances 2

Service is provided seven days a week.

ing table provides recent service statistics. .

Everett Transit operates a 32 bus fleet, and provides funding for three

1ift-equipped vans operated by the senior center.

strative sta’f, 7 maintenance peopie, and 50 drivers.

formed in the city shops.

Maintenance is per-

Originally

The zccompany-

The system employs 6 admini-
Policy 1s determined by the City Council, and the

Transit Manager, who reports to the Transit/Traffic Director, is responsible
for day-to-day operations.

The system fs involved with severzl major projects.
tand, and the system has plans to expand service.

The city has been annexing
Express service xill be

provided to the Boeing Plant, and a ridesharing program is being deveioped.
Plans exist to acquire five new buses through 1986, and efforts are underway
to design and develop 3 new maintenance facility.

Trends in Transit Financial and
Operating Characteristics (1976-80)

SYSTEM Everstt Transit System

6 77 78 79 0
Service Arsa Popalation NA NA NA L 54,413
Total Passengers 906,000 910,000 1,012,000 1,359,000 1,667,000
Total vehicle Nilag 706,060 95,000 696,000 705,000 758,000
Total Vehicle Hours " wA L N 63,108
Miles of Line 65 &5 &5 85 AL
Total Vehicles 18 8 3 22 29
h:ﬂue Tatal (3538,000} ($691,400) {$961,600) {32,115,000) {$2,475,200)
au::ox 120,000 129,300 131,400 144 800 186,300
. tocal Tax 240,000 243,300 292,600 1,567,900 2,202,500
g wer 264,000 234,500 24,560 o o
5| otrer 4,000 83,700 243,100 422,300 86,000
-g Eimlm:e Total (4705,000) {3858,100) {4561 ,600) (51,191.900) 187,987,700
3z Capita ] 40,900 900 3,000 206,600
:::“""’ 705,000 813,600 950,700 1,182,100 :,mc:sou
0 3,600 [ 6,800 bl
Total Qperating Assistance NA NA NA NA (%1,552,353)
h:m Tota) ($930.800) ($952,100) ($1.193,300) (52,499,900}
z arebox 189,700 178,000 163.100 171,200
2l Local Tax 350,200 335,500 363,100
3w . 1,829,600
385,200 322,900 365,500
H Other ) o
2 5,800 115,300 301,700 499,200
g{ boenditure Toza) (51,028,600} (31,081,608} | (31,193,300 T, 408,800
g el o 56,300 1,100 3,500
S| Operstions 1,028,600 1,120,300 1,792,200 1,397,200
Other 0 5,000 0 8.000
Total Operating Assistance A NA WA b

Source: Public Transportat'ion in Washington State, 1981, Washington State Department
of Transportation, Pubiic Transportation and Planning Division, May 1982,
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Everett Transit System
Call dollar values in constant 1980 dollars)

Trends in Transit Performance for

CONCEPT MEASURED

TRAMSIT PERFORMANCE MEASURE

1974 197 1978 1479 1980
Service Cost Oparating expense/total vehicle hours ' A A A 28.21
Efficiency Operating eroense/total vehicle miles 1.46 1.61 1.71 198 2.35
Yehicle Total vehicle miles/total venicles 39,222 38,611 36,632 32,085 26,138
Efficiency Total vehicie hours/total vemicles A NA A K& 2,176
Service Cost Gperating experise/miles of line 15,825 17.235 18,342 21,495 14,962
Effectiveness >
Cperating expense/t0ta) passengers 1,14 1.29 1.18 1.03 1.07
Total revenue/total passengers 1.03 1.09 1.18 1.8 1.48
Total revenue/operating expense a.30 0.85 1.00 1.79 1.39
Passenger revenue/ppsrating expense 0.14 0.1§ ¢.14 0.12 Q.10
Effectivensss of | Total passengers/miles of iine 13,938 4,000 15.569 20,368 14,008
Service ; ;
Cansumption Total passengers/total vehicle miles 1.28 1.3t 1.45 1.93 2.70
Total passenqers/tota? vheicle hours NA NA NA NA 26.47
Total passengers/total vehicles 50,333 50,556 53.263 1,71 57,483
Effectiveness of | Tota? passengers/service arma population HA NA NA Na 30.64
Service Design Total vehicle mii i Yati MA NA A NA 13.93
and otal vehicle mites/service arex population .
Distributian Totai vehicle hours/service area population NA L A NA 1.6
Total vehicie miteg/riles of line 10,862 16,652 10,708 10,846 5,370
Total vehicle hours/miies af 1ime NA MA L1 NA 530
Service area popuiation/miles of Tine NA MA NA NA &5
Effectiveness of | Passenger revenue/total passengers 0.21 .20 0.14 013 0.1
Revenue .
Generation Passenger revenue/total vehicle miles 0,27 0.28 0.23 0.24 0.25
Passenger reverue/total vehicle aours NA HA NA NA 2.95
Effectiveness of | Tota) venicle miles/local tax assistance 2.02 2.07 1.92 £.38 0.3
:::‘1;:"“ Total passengers /local tax assistance 2.9 2.n 2.79 Q.74 276
Total vehicle miles/Motor Yehicle Excise Tax 1.83 2.5 1.4 0 o
Total passengers /Motor ¥ehicle Excise Tax 2.35 2.82 2.77 0 0
Total vehicie miles/operating assistance o NA NA N& 0.48
Total vehicle hours/operating assistance A NA NA HA 0.04
Total passengers/total operating assistance " [ HA NA 1.0%
Service area population/total operating assfistance A [ NA NA 0.04

Source: Public Transportation in Washington State, 1981, Washington State Department of
Transportatign, Public Transportation and Planning Division, May 1982,
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Gray's Harbor Transportation Authority
(As of October 1981)

Aftar several years of study, the Grays Harbor Transportation Authority
(GHTA) was created in 1974. Grays Harbor voters approved a 0.3 percent
sales tax increase for transit that same year, making GHTA the onily
operational county transportation authority in the state.

Service is provided with 10 fixed routes, 4 routes with route deviation,
and 2 demand response runs. The routes cover a total of 757 miles
throughout the county. Service is 7 days a week, and the accompanying
table provides recent service statistics.

The GHTA operates 27 vehicles and contracts with Mashington Coast Lines
for the use of 3 more. The system ewploys 6 admfnistrative staff, 7
maintenance people, and 33 drivers. Policy is determined by a board
consisting of 3 county commissioners and the mayors of three communities
within the county. The Transit Manager {s responsible for the day-to-day
operations of the system.

A five year transportation plan was recently adopted that calls for
continued system expansion and capital expenditures over those five years
of about $528,000 for replacement and additional equipment.

Trends in Transit Financial and
Operating Characteristics (1976-80)

STSTE® Gray's Harbor Trgnsporiafion Autharity 7 78 29 L]
Service Area Population L A A NA 66,314
Total Passengers 205,000 281,000 383,000 552,000 783,000
Total Yehicle Miles 474,000 569,000 636,000 972,000 810,000
Total Vehicle Heurs nA NA NA HA

86,761

Mites of Line 138 kL) 323 175 375
Total Venicles ] 18 a 2% %
Iev::ue Total ($1,534,000) (3$2,229,500) {%3,536,600) 153,469 ,300) {$3,789,000)
Lo:m] : 37,000 79.200 77.300 130,000 172,800

. .m_—: aw 806,000 1,089,000 1,551,100 1.532,300 1,447 600

£ 636,000 864,900 540,300 1,000,000 1,437 500

— r ) ;

3 Othe 1,000 196,400 1,367,900 807,000 3,10

.; Expend{ture Total (708,000} (5999 ,900) ($2,920,000) (51,533,400} {$2,326.,900)

E Capital 131,000 &,800 1,787,300 249 ,80C 434,700

tions 577,000 ' ’
Opera ' 971,700 1,133,100 1,283,600 1,892,200
{Other 0 21,400 0 o o ol
Total Operating Assistance NA NA NA NA
Revenue Total {52,238,100) (33,070,000) (%4 ,388,900) ($4,100,700}

s Farebox 54,000 109,100 95,900 153,700

E local Tax 1,258,800 T.49% 600 1,924,800 1,811,200

< WET 927,300 1,391,000 607,500 1,182,000

g Other 1,500 270,400 1,697,600 953,500

-é Eali:ﬂ::l Total ($1,0323,000) ($1,376,900] {$3,623,700) ($1,812,500)

% pi 191,100 9,400 2.218,600 295,300

L Operations 841,900 1,338,000 1.406,200 1,577,200

Other 0 29,500 0 o
Total Operating Assistance L L) “u M
Source: Publfc Transportation in Washington State, 1981, Washington State Department

of Transportation, Public Transoortqtiun and Planning Division, May 1982,
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Trends in Transit Performance for

Gray's Harbor Transportation Authority
(all dollar values in constant 1980 dollars)

COMCEPT MEASURED | TRANSIT PERFORMAKCE MEASURE 1976 97 1978 1919 1980
Service Cost Operating expense/total vehicle hours MA L] A A 3334
Efticrency Operating expense/tota) venicle miTes 1.78 2.3% 2.21 1.5 2.34
Yehicle Tatal venicle miles/total venicles 33,857 {1,681 27 652 138,880 K7 ,000
Efficiency Tatal vehicle hours/tots’ vehicles NA NA NA NA 1492
Service last Qparating expense/miles of line 2.497 4,924 8,354 4,406 5,046
Erfectiveness | qoerating expense/total passengers 416 4.7 1.67 278 2.42
Total revenye/tots? passengers 15.92 10.93 11.46 7.43 4,54
Tota) revenue/operating sxpense 2.66 2.29 .z 2.70 2.00
Passengsr revenue/coerating expense 0.06 G.08 0.07 0.1a 9.9
Effectiveness of | Total passengers/miles of jine 607 an 1.1686 1.472 2,088
Service :
tonsemotion Total passengers/total vehicle miles .43 0.48 0.60 0,57 Q.96
Tatal passengers/total vheicle hours NA NA NA NA 13.7%
Total passergers/total venfcles 14,643 15,611 16,652 22,080 26,100
Effectiveness of | Total passengers/service area populstion NA NA NA NA 11.81
if:‘ce Pesign 1 rorat vamicie miles/service area population KA NA NA N 2.2
Distribution Total vehicle hours/service ares oopulation KA LT NA NA 0.86
Total vehicle miles/miles of Tine 1,402 1.569 1.969 2,592 2,180
Total vehicle hours/miles of line NA KA NA NA 1583
Service ares population/=iles of 1ine NA KA NA NA 177
Effectiveness of | Passenger revenus/tota! passengers 0.26 0.39 Q.25 0.28 0.22
2:::::“" Pastenger revenue/total vehicle mites 0.1 .19 0.18 016 0.1
Fassenger revenue/total vehicle hours NA NA L1 NA .04
Effectivensss of | Total vehicle milesslacal tax assistance 0.38 0.37 0.13 0.30 0.50
i e Total pagesnaars /10cal tax assistance 0.16 219 0.20 0.54 0.54
Tetal vericle miles/Motar vehicle Excise Tax 2.51 0.38 1.05 a.47 0.56
Total passengers /Metor Vehicle Excise Tax 0.22 0.2¢ 0.63 0.82 0.54
Total vehicle miles/operating assistance KA NA NA NA 0.4y
Total venicle. hours/operatimg assistance NA NA NA NA 0.03
Total passengers/total operating assistance NA NA NA nA 0.47
Service area population/total cperating assistance NA NA NA L") 0.04

Source: Public Transportation in Washington State, 1981, Washington State Department of
Transportation, Public Transportation and Planning Division, May 1982,
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Intercity Transit (Olympia—Lacey—Tumwater)
(As of October

1981)

Olympia, Lacey, and Tumwater created the Intercity Transit Commission in
1972. 1In 1980, Thurston County voters approved a 0.3 percent sales tax
This expanded the service area for Intercity
Transit arcund the original three cities,

for the Thurston County PTBA.

The system cperates 17 routes over 164 miles within the service area.
vice is provided Monday through Saturday.

recent service statistics.

Ser-
The accompanying table provides

Intercity Transit operates a 31 bus fleet, employs 8 adninistrative staff, §

maintenance people, and 52 drivers.
comprised of Jocal elected officials.

for day-to-day operations.

Several projects are planned or underway.

Currently, the program is pre-

paring to implement a.computer system for records and accounting. Efforts

are underway to identify and develop a new maintenance/operations facility.

Policy is determined by the PTBA Bozrd
The Transit Director is responsible

The system plans to acquire 23 new buses, and to begin a replacement program.
Obtaining new bus shelters 1s an on-going effort.

Trends in Transit Financial and
Operating Characteristics (1976-80)

SYSTEM [ntercity Transit (mm\'a-Llcejr-;rlntef)

17 T8 79 80

Service Area Population L NA L nA B? 600

Total Passengers 703,000 832,000 960,000 1,320,000 1,650,000

TataT® Yehicle Miles 395,000 423,000 0C.00C 642,000 118,000

Total Yehfcle Hours NA NA NA WA 59,300

.

Wiles of Line 57 &7 - 11] 97 87

Total Yehicles I} 14 18 22 0

Reverue Total (3871 ,000) (891,300} $1,108,300) (81,158,500} {51,848,000)
Farebox 88,000 108,300 05,060 170,800

Local Tax 211,000 1000

. B 221,300 784,300 938,800 1,319,700

gl wer 232,000 229,200 o o T

E Other 350,000 32,200 219,000 48,900 307,900

g Expenditure Total ($790,000) {3631,700) {5913,700) {$1,166,800) (51,827,000}

2 Capital 369,000 33,300 252,900 84,800 SBE,300

Operations 421,000 541,900 660,800 1,004,700 1,142,100

Other 0 56,500 0 77,300 96,600

Total Operating Assistance KA A A NA 15894,172)
Revenue Total (31,276,800} (813,800} {51,375,400) {51,369,300)
.o Farebaox 128,400 143,100 130,300 201,960

- Local Tax ; ;

e 307,800 M, T00 973,300 1,109,760
f WET 338,500 315,600 ] [+
E Other 510,700 44,300 271,800 57,800
z E:mﬂfmre Total ($1,152,600) (869,900} $1,133,500) ($1,379,200)
E capmj 538,400 45,500 313,800 1,002,300
S|  Operations 614,200 746,200 820,100 1,187,600
Other ] 77,800 Q $i8,800

Total Operating Assistance N A b “

Source: Public Transportation in Washington State, 1581,
of Transportation,

n Washington State Department
Public Transportation and Planning Division, May 1982,
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Trends in Transit Performance for

Intercity Transit (Olympia—Lacey—Tumwater)
(all dollar values in constant 1980 dollars)

COMCIPT MEASURED

TRANS]T PERFORMANCE MEASURT

1979

1876 1977 1978 1985
Service Cost Operating expense/total vehicle hours NA nA HA HA 19.26
Efficiency Uperating expense/total venicle miles 1.54 1.76 1.64 1.88 1.59
Yehicle Total vehicle miles/total vehicles 28,50C 130,214 27,778 {Z9,182  [32,933
Efficiency Tota! venicle nours/total vehicles NA NA i NA 1.977
Service fost Qperating sxpense/mtles of line 9,167 1,137 9,112 12,243 13,128
Effectivensss ;
Operating expense/total passengers 0.87 0.90 0.85 0.90 0.68
Total revenue/total passengers .81 0.98 1.43 1.04 109
Total revenue/operating expense 2.07 1.08 1.68 1.15 1.62
Passenger reverue/operating expanse 0.21 Q.20 0.16 0.17 .19
Effectiveness of | Total passengers/miles of line 10,483 12,418 10,667 13,608 19,425
Service v s i i
Consurotion Total passengers/total vehicle miles 1.76 1.97 1.92 2.06 2.3
Tota! passengers/total vheicte hours NA NA A NA 2B.56
Tota! passengers/total vehicles 50,214 59,429 53,333 60,000 56,334
£ffectiveness of | Total passangers service area population NA NA NA HA 19.29
::;‘”“ Oes7gn 1 rotal vehicle mites/service ares population KA NA NA NA B.20
Dtstribution Total vehicle hours/service area population NA MA NA NA 0.68
Totat vehicle mileg/miles of lina 5,955 6,313 5,556 §,619 8,253
Total vehicle hours/miles of line NA XA NA NA 682
Service ares populatfon/miies of line NA NA NA NA 1,007
Effectiveness of | Passenger revenye/total passemgers 0.18 0.8 0.4 0.15 .13
Revenue .
Generation Passenger revenue/total vehicie miles 0.12 0.35 5.36 0.31 0.31
Passenger revenue/tatal vehicla hours NA A NA NA 1.7
Effectiveness of } Total vehitle miles/local tan assistance 1.30 1.42 0.51 0.58 0.54
Public /1 5
Assigtance Total passengers /local tax assistance 2.28 .73 0.99 119 1.28
Tota) vehicle miles/Motor Vehicle Excise Tax 1.03 1.39 ] o [+
Total passengers /Moter Yehicle Excise Tax 2.08 2.64 0 e ]
Total vehicle miles/operating assistance A NA NA NA 0.80
Tota) vehicle hours/operating assistance L] NA NA NA 0.07
Total passengers/total operating assistance NA L] MA N& 1.89
Service area population/total operating assistance NA WA NA NA 0.10

Source: Public Transportation in Washington State, 1981, Washington State Department of
Transportation, Public Transportation and Planning Division, May 1982,
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Jefferson Transit
(As of October 1981)

The voters of Jefferson County approved a 0.3 percent sales tax measure
in 1980 to support a countywide PTBA. Service began in 1981,

Jefferson Transit cperates five routes over 112 miles within the county.
The system aiso contracts with the Grays Harbor Transit Authority for
service in the west end of the county. Service is provided seven days a
week. No statistics are available, except that 17,588 trips have been
provided between January and May of 1981.

Service is provided with four buses owned by the system, and one that

is Teased. Jefferson Transit employs 5 administrative people and 8
drivers. Maintenance {s coatracted out to a private garage. Policy is
determined by the PTBA Board comprised of Tocal elected officials. The
Transit Manager fs responsible for the day-to-day operations of the system.

The system plans to acquire four new vehicles in 1982, and one new vehicle
per year from 1983-87. The program will add two new routes early in 1982,
and has begun efforts to obtain bus shelters. A new maintenance facility
is planned for 1984-85.
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Municipality of Metropolitan Seattle (Metro)

(As of October 1981)

In 1872, the voters in King County authorized METRO to begin operating a
unified transit system, supported by a 0.3 percent sates tax. After the
Legfstature authorfzed a tax increase to 0.6 percent, the voters approved
an incremental increase in 1980. Currently, METRO coilects a 0.4 percent
sales tax, but this will be increased to 0.6 percent in 1982,

METRO operates 194 routes throughout King County. In 1980, METRO routes
covered 975 miles and included a service area of 2128 square miles. METRO
contracts with two private, nonprofit agencies in the county for elderly
and handicapped van service. METRD also provides a taxi scrip program

within Seattle for the elderly and the handicapped. Service is provided
seven days a week. The actompanying table provides recent service statistics.

Service {s provided with a fleet of 1196 buses, and the system employs 353
adwinistrative staff, 518 maintenance pecple, and 1876 drivers. METRO Transit
is one department of the Mmicipality of Metropolitan Seattle. METRO is
governed by the Metropolitan Council, comprised of local etected officials.

METRQ plans to acquire 202 articulated buses -in the next few years, and has
begun an extensive marketing and promotional campaign. The METRO Council

1s concerned about local revenue sources; and will approach the Legislature,
and consider & fare increase tp generate new funds.

Trends in Transit Financial and
Operating Characteristics (1976-80)

SYSTEM Metro {Seattle)

76 77 78 i ] B0
Service Area Population NA 7Y NA NA 1,269,749
Total Passengers 41,464,000 44,905,000 4% 467,000 58,259,000 66,072,000
Total vehicle Miles 24,083,000 24,301,000 25,573,000 27 679,000 31,681,000
Total vehicle Hours NA N A NA 1,645,535
Miles of Line 709 B27 800 950 1,044
Total Vehicles 840 o 812 974 1,200
Reverwe Total ($60.937,000} (570,209,000) (598,226,900} ($113,967 800} [{3128,640,000)
Farebex 10,300,000 12,375,000 12,082,000 18,658,000 24,296,000
Lacal Tax 18,453,000 22,133,000 27,909,000 29,303,00C 30,673,000
o meeT 12,044,000 15,570,000 16,621,900 20,490,800 22,707 000
5
% Other 20,138,000 20,191,000 40,614,000 45,516,008 51,024,000
L=
= | Expenditure Tora1 (563,249,000} ($70,651,000) ($95,370,00¢) ($115,566,000; |(5134,797 ,000)
2 Capital 25,080,000 27,579,000 44,040,000 50,303,007 40,339,000
= Operations 38,169,008 43,072,000 51,330,000 65,263,000 85,416,000
Other 0 4] D 1] 8,442,000
Total Operating Assistance WA NA " NA ($58,131,000)
Revenwe Total ($88,9¢7,100} (896,677,800} [ ($121,944,300) ($134,709 ,90¢)
vl  Farebor 15,027.800 16,957,800 16,234,800 22,053,800
~| Local Tax 26,925,800 30,477,000 34,635,100 34,636,100
2 WET 17,572,200 21,439,900 20,627,800 24,220,100
B| Other 29,381,300 27,803,000 50,402,000 53,799,500
=i Expenditure Total ($92,260,300) (397,286,400} | ($118,354,200} |  (3135.599,000}
= tapita) 36,591,700 37,976,300 54,653,700 59,458,100
E Operations 55,688,600 59.310.100 63.700,600 77,140,300
Other 0 0 [} 3
Tota] Operating Assistance " L) M -~

Source: Public Transportation in Washington State, 1981, HasMng_tgn State Department
of Transportation, Public Transportation and Planning Division, May 1582.
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Trends in Transit Performance for

Municipality of Metropolitan Seattle (Metro)

(all dollar values in constant

| 980 dollars)

COMCEPT MEASURED | TRANSIT PERFORMANCE MEASURE 1976 1977 1978 1979 1980
Service Cost Operating expense/total vehicle hours o L} NA NA 51,90
Erficiency Ooerating expense/total venicle miles 2.31 2,44 7,49 2.79 2.69
Yenicle Total vehicle miles/total vehicles 37,645 34,227 31,494 28,418 26,409
Efficiency Total vehicle hours/total vehicles NA NA NA NA 1,371
Service Cost Operating expense/miles of 1ine 78,545 n.nz 79,626 #0,355 81,816
Effectiveness | o0 iing sxpene/total passengers .. 1.32 1.2% 1.32 1.29
Total revenue/total passengers 2.14 2.15 2.47 2.3 1.95
Total revenue/aperatirg expense 1.80] 1.83 1.91 1.75 1.51
Passenger revenue/operating expense 0.27 0.29 C.2% 0.29 0.28
Effectiveness of | Total passengers/miles of line 58,482 &4 ,299 £1,826 60,686 €3,287
?::;::r:tion Total passengers/totai vemicle miles 1.7z 1.85 1.93 z2.10 2.
Total passengers/total vheicle hours NA NA HA RA 44.15
Total passengers/total vehicles 64,788 63.246 60,316 59.812 $5.060
Effectiveness of | Total passengers/service area population NA NA KA L) 52.03
Service Design Total i ) .
and otal vehicle miles/service area population NA NA KA RA 24.95
Distritwtion Total vehicle hours/service srea population NA HA KA NA 1.30
Tatal vehicle miles/miles of 1ime 33,982 29,385 31,966 28.832 30.35%
Total vehicle hours/miles of line [T} nA NA NA 1,576
Service area population/miles of line NA NA NA NA 1,476
Effe:tiven!ss of | Fagsenger revenue/total passengers 0.36 0.38 0.33 0.36 0.3?
Generation Pagsenger revenue/total vehicle miles 0.83 2.70 9.63 0.85 0.77
Passenger rovenye/total vehitle hours NA NA NA L1] 1.93
Eﬂﬂ:tivemss of { Total vehicle miles/local tax assistance 0.8% 0.80 0.74 0.8C: 1.03
‘:iisi.nc, Total passenqers  /local tax assistance 1.54 1.64 1.43 1.68 2,18
Total vehicle miles/Motor vericle Excise Tax 1.37 1.13 1.28 1.14 1.39
Total passengers /“otor Vekicle Excise Tax 2.38 2.09 2.40 2.0 2.9
Total vehicie miles/operating assistance L1 NA NA NA 0.54
Total vehicle hours/operating assistance XA NA NA NA €.03
Tota) passengers/total operating agsistance A NA NA NA 1.13
Service ares population/tots] operating assistance NA ) NA A e.o2

Source: Pubiic Transportation in Washington State, 1987, Washington State Department of
Transpertation, Public Transportation and Planning Division, May 1982.
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Pacific Transit System

(As of October 1981)

Yoters in Pacific County approved a 0.3 percent sales tax increase in
1979 to operate a PTBA. Contracts were signed with Grays Harbor Trans-

portation Authority and Washington Coast Lines, enabli
provide service in January 1980. This service offered
tatfon to residents of the county for the first time in 15 years.

Pacific Transit provides 6 routes in the county,

to other providers, and 1 route between Raymond a
ated by the system. The contracted routes connec
Hoquiam and Astoria, Oregon besides connecting ¢
county. A Dial-a-Ride service is provided once

table provides recent service statistics.

a week.

ng the system to
pub¥ic transpor-

5 routes are contracted
nd South Bend is oper-

t residents with Aberdeen/
ommunities within the

The accompanying

The system now operates one bus, and employs two administrative staff and

three drivers. Policy is determined by the PTBA board comprised of local
elected officials. The Trancit Manager is responsible for day-to-day

operations.

A comprehensive transportation plan was approved in 1980 that recommends
12 routes within the county. The system will be opening bids for five

new buses with an option for three more. Efforts are underway to acquire

& maintenance facility for the new equipment,

Trends in Transit Financial and

Operating Characteristics (1976-80)

sysTEM Pacific Tramsit System

16 17 78 79 B0
Service Area Population w2y
Total Passengers 46,121
Total Vehicle Miles H42,582
Total Yehicle Hours 5,734
Wiles of Line 281
Total Yehicles 0
Revenue Total ($405,529)
Farebox 6,466
toca? Tax 182,106
£ WET 130,011
-‘; Other 16,945
-]
S Expenditure Total ($333,343}
-
2 Capital 1.940
“|  Operations 331,403
Uther o
Tota) Operating Aszistance {5326,742)
Revenue Toral
r Farebox
= Local Tax
g wet
8 other
:= Expenditure Tatal
2 Capital
8|  Operatfons
Gther
Total Operating Asgistance

i i State Department
: blic Transportation in Washington State, 1981, Washington
source :!‘f Transportg:ion. Public Transportation and Planning Division, May 1982,
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Pacific Transit System

Call dollar values in constant 1980 dollars)

CONCIPT MEASURED | TRANSIT PERFOSMANCE MEASURE 976! 1977] 19781 179} 1960
Service Cost Operating expense/total vehicle hours £2.2
Efficiency Qperating expense/tots! vehicle miles 2.3
Vehicle Total vehicle miles/total vehicles o2}
Efficiency Total vehicie hours/tata) venicles G2}
Service Lost Operating expense/miies of line 1.17%
Effectiveness Operating expense/total passengers 7.19
Tota! revenue/total cassengers anm
Total revenue/nperating expense 1.22
Passenger revenue/aperating expense 0.02
Cffectiveness of | Total passengers/miles of line 164
g:;::r:ﬁ“ Total passengers/total vehicle miles 0.22
Tota! passengers/total vheicle hours 6.85
Total cassengers/total vehiclas’ 0(z;
Effectiveness of | Total passsngers/service area population .68
i:v“' Design Tatal vehicie miles/service area population 8.28
Distribution Total vehicle hours/service ares population 0.3%
Total vericle mites/miles of line 5ce
Total venicle hours/miles of line 23.96
Service area popyiation/miles of line 61.34
::fectiveness of [ Passemger revenue/total passengers 0.4
G;,::,‘::m“ Passenger revenue/tstal vehicie mites 0.0%
Passenger revenue/total vehicle hours £.05
E;;]ec_tivemss of | Total vehicle miles/local tax assistance c.e
ic
Assistance Total passengers ~/local tax assistance 0.25
Total vehicle miles/Motor Vehicle Excise Tax 1.10
Tatal passengers /Motor Yehicle Excise Tax 0.3%
Total vehicle miles/operating assistance 0.44
Total vehicle hours/operating assistance D.44
Total passengers/total operating assistance 0.14
Service srea population/totat operating aspistance 0.05

Soure; Public Transportation in Washingten State, 1981, Washington State Department of
Transportation, Public Transportation and Planning Division, May 1982.
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Pierce Transit
(As of October 1981)

The city of Tacoma purchased existing rights to public transit in 1961
and began operations that year. In Kovember 1979, voters in the Tacoma
urbanized area approved a 0.3 percent tax to support the cperation of a
PTBA. The new PTBA began operations in 1980.

Pierce Transit operates 40 routes over 325 miles within the service area.
A shuttle service focused principally in Tacoma is also provided for
mobility-disadvantaged persons. Service is provided seven days a week.
The accompanying table provides recent service statistics.

The system operates 160 buses for fixed-route service, and 14 vans for
dial-a-ride shuttle service. Pierce Transit employs 61 administrative
staff, 78 maintenance pegple, and 278 drivers. Policy is determined by
the PTBA Board, comprised of local elected officials. The Executive
Oirector is responsible for the day-to-day cperations of the system,

Pierce Transit plans to acquire 60 new buses and two new vans over the
next five years. Plans are being developed for rehabilitating the exist-
ing maintenance facility and designing a new satellite base. Transit
centers are being developed to serve as transfer points, and an extensive
park-and-ride program is anticipated. An in-house computer system will
be developed, and an aggressive marketing program has begun.

Trends in Transit Financial and

Operating Characteristics

SYSTEM Plerce Transit

(1976-80)

76 77 78 79 ]
Service Ares Population A [T} A L 328,006
Tota) Passengers 7,582,000 7,559,000 7,238,000 8,543,000 13,380,000
Total Vehicle Miles 3,200,000 3,229,000 3,172,000 1,198,000 5,028,000
Total Vehicle Hours NA NA NA NR 369,499
Miles of Line ¥27 184 162 161 218
Total Venicles 116 116 118 184 170
Revenue Tgtal (54,889,006) (34,753,700) (55,560,000} {87 ,604,960) {816,083 ,000;

Farebox 7,687,000 1,666,300 1,646,900 2,068,000 2,247,100
Local Tax 484,000 464,500 668,500 505,200 4,727,700

£ T 1,228,500 1,121,500 1,065,400 1,564,400 3,541,000

3] Other 1,496,000 1,501,300 2,119,200 3,467,300 5,571,200

a

| Expencityre Total ($4,627.000) | {$5,244,000) (6,095,500} (87,728,200 (515.811,100)

8] Capital 7,000 28,800 20,500 266,000 4,877,500

| operations 4,620,000 5,043,500 5,808,600 7,162,000 10,591,406

Other [ 171,600 176,400 200,200 142,200
Total Gperating Assistance NA NA A NA (57 .675,500)
Revanue Total ($7,133,700} | ($6,545,800) ($6.500,000) ($8,989,000)

» Farebox 2,452,600 2,294,500 2,043,800 2,448 400

=| Lecal Tax 706,200 639,800 820,600 597,100

& wer 1,791,700 1,544,300 1,322,200 1,849,100

8| ouner 2,382,700 2,067,300 2,704,400 4,098,300

2} Expenditure Total ($6,750,800) | ($7,221,000) {$7.564,500) ($9.134,700)

g Capitad 10,200 39,700 25,400 432,600

3| Operations 6,749,100 6,945,000 7,320,200 8,465,500

Other ¢ 236,300 218,900 236,600
Total Operating Assistance L M A A
Source: Public Transportation in Washington State, 1981, Washington State Department

of Transportation,

Public Transportation and Planning Division, May 198Z.
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Trends in Transit Performance for

(all dol!lar values in constant

Pierce Transit

| 980 dollars)

CONCEP™ MEASURED | TRANSIT PERFORMANCE MEASURE 1976 1977 19718 1973 1830
Service Cost Operating expense/total vehicle hours A NA NA NA 25.66
Efficiency Operating expense/tota? venicle miles 2.1 2.15 2.3 2.65 2.1t
Yehicle Tatal vehicle miles/total vemicies 27,586 27,836 27,345 11,380 29,516
Efficiency Total vehicle hours/total vehicles A KA NA na 2,173
Service Cost Operating expense/miles of line 53,143 37,745 45,186 52,581 38,514
Effectiveness | o urating expense/total passengers 0.89 0.91 1.00 0.9a 0.79
Total revenus/total passengers 0.94 Q.86 0.95 1.04 1.20
Total revenus/operating expense 1.06 0.94 0.4 1.06 1.52
Faszenger revenue/operating sxpense 0.36 0.33 6.28 0.29 0.2t
Effertiveness of | Total passengers/miles of line 59,780 41,299 44,679 53,5683 t48,645
3;:';::;“." Total passengers/totai vekicle miles 2.37 2.35 2.28 2.70 266
Total passengers/total wneicle hours KA NA NA MA k.2
Totai passengers/total vehicles 65,448 65,509 62,397 46,973 78,705
Effectivenrss of | Tota) passengers/service area populstion NA NA NA NA 40.79
i:““ Desion | 10tal vehicle miies/service ares population na na NA NA 35,32
Distribution Total vehitle hours/service area population M NA WA NA 1.12
Total vehicle miles/miles of line 25,917 17,54 119,580 13,863 18,283
Total wehicle hours/miles of Tine NA NA NA NA 1,344
Service arga population/rites of line NA NA NA NA 1,191
Effectiveness of | Passenger revenue/total DASSENgETS 0.32 0.30 ¢.28 0.28 a.17
g:::::ion Passenger revenus/total vehicle miles 5.77 0.1 0.54 0.76 0.45
Passenger revenue/total vehicle nours NA HA NA MA ! 6.08
Effgctiveness of { Total vehicle miles/local tax assistance 4.53 5.05 3,82 5.36! 1.06
e ce Total passengers /Tocal tax assistance 075 1.ee|  8g2| waer|  2.m
Total yehicle milesMotor Yehicle Eacise Tax .79 2.09 2.40 1.73 1.42
Total passengers /Motor Yenicle £xcise Tax 4.24 4.92 5.47 4,67 3.
Total vehicle miles/operating assistance NA NA NA NA 0.65
Total venicle-hours/operating assistance HA MA NA NA 0.05
Total passengers/total operating assistance NA NA NA KA 1.7
Service area population/totsl operating assistance WA nA LY (™ 0.04
Source: Pubile Transportatlon In Washington State, 1981, washington State Department of

Transportation, Public Transportation and Planning Division, May 1982,
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Prosser Rural Transportation Program
(As of October 1981)

The Prosser Rural Transportation Program (PRTP) began operations in 1977
as a demonstration program funded through Section 147 of the Federal Ald

Highway Act of 1973. The city of Prosser coliects a BAD tax to help fund
the system.

The system operates two fixed-routes covering seven miles within the Prosser
city limits. The system also provides an areawide dial-a-ride service, and
provides a charter service when the vehicles are not otherwise being used.

Service is provided Monday through Friday. The accompanying tabie provides
recent service statistics.

The service is provided with four buses. The PRTP employs 1 administrative
staff, 1 maintenance person, and 11 drivers, 9 of whom are volunteers. Policy
is determined by the City Council which has a transportation coomittee. The

Transit Manager reports to the City Superintendent and ig responsible for the
day-to-day operatfons of the system,

The system plans no immediate service expansion, but efforts have begun to
secure one new bus next year.

Trends in Transit Financial and

Operating Characteristics (1976-80)

76 77 T8 79 80
Service Area Population A NA 3,896
Tatal Passengers 14,000 21,000 19,000
Total Vehicle Miles £2,000 £3.000 £4,000
Tota) Yehicle Hours NA NA 3,301
Miles of Line EL) 35 14
Totai vehicies 5 5 5
fAeverue Total (s29.800) ($67,700) (442,800}
Farebox 4,200 5.400 6,900
Local Tax ] 7.000 8,900
L MVET a 7,000 &,900
E Other 25,600 47,800 18,100
£
=~ | Expenditure Total ($37,600) (368,200) (342,900}
3 Capital 1,500 13,800 0
£l operations 36,100 54,400 42,900
Other 0 0 D
Total Operating Assistance NA NA (527,529)
Revenue Total (537,000} ($80,000)
- Farebax 5,200 6,400
E Local Tax 0 4,300
2 owo 0 8,300
2|  other 31,800 56,300
o
| Expenditure Total (345,700) (580,600}
5 Capital 1,500 16,300
E Operations 4 B0G 64,300
=] .
Other ¢ a
Total Operating Assistance NA "

i i i i i State Department
: Public Transportation in Washington State, 1981, Washington
Source of Transportgtmn, Public Transportation and Planning Division, May 1982.




Trends in Transit Performance for

Prosser Rural Rural Transportation Program

Call dollar values in constant |1 980 dollars)

CONCEPT MEASURED | TRANSIT PERFORMANCE MEASURE 1976t | 197! | 1978 1979 1580
Service {ost Operating exoense/total vehicle hours KA NA 11.00
Efficiency Operating expense/total vehicle miles 0.72 .05 0.57
Yehicle Total vehicte miles/total vehicles 12.400 12,200 12,800
Efficiency Total venicle hours/total vehicles NA NA 780
Service Cost Cperating expense/miles of line 1,280 1,837 3,064
Effectiveness Operating expense/total passengers 3,20 2.06 2.2
Tota) revenue/totsl passengers Z.64 .8 z.25
Total revenue/operating expense 0.83 1.24 t.0e
Passenger revenue/operating expense 0,12 Q.10 0.16
Effectivaness of | Tatal gassengers/miles of line 400 600 1,357
Service
Consurotion Total passengers/total vehicle miles 0.23 038 0.30
Total passengers/total vheicle hours NA MA 5.00
Tetal passenge-s/total venicles 2,800 4,200 1.800
Effectiveness of | Total pasyengers/service area population NA NA 4.88
Service Design Totai vehicl i3 : Tatd 15.4
and oial vehilie mites/service ares population NA NA 6.4
Distribution Total vehicle hours/service area copulation NA A 1.00
Total vehicle miles/miles of Tine 1.7 1,143 &,571
To:al vehicle hours/miles of 1ine RA NA 279
Service ared pooulation/=iles of line NA KA 278
E"!cliv!ness oFf | Passenger revenue/total passengers 0.37 0.30 0.36
G::::::lon Prisenger revenuestotal vshicle miles 0.08 0.10 0.1
Passenger revenue/tota’ vehicle hours NA NA 1.77
;'f:;:iveness of | Total vehicte miles/local tax assistance o] 0.73 1%
A::i;:ance Tota! passenqers /local tax assistance 0 2.83 2.13
Total vehicle miles/Motor vehicle Excise Tax 0 0.73 .19
Total passengers  Motor Venicle Excise Tax 0 2.53 2.13
Total vehicle miles/operating asststance KA KA 2.32
Total vehicle hours/operating assistance A KA 0.04
Total passengers/total operating assistance L nA 0.69
Service drea population/total operating assistance A WA 0.06

Source: Public Transportation in washington State,
Transportation,

1981,Washington State Department

Public Transportation and Planning Division, May ,7982.
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Pullman Transit
(As of October 1981)

The city of Pullman voters approved a 2 percent utilities tax for transit
in 1978. Buses began running in 1979.

Pullman Transit operates three routes over 200 miles within the city. The
system also operates a Dial-a-Ride service. Both operations are avazilable
seven days a week. The accompanving table provides recent service statistics,

Service is provided with a fleet of 7 buses., The system employs 4 admini-
strative staff, 2 maintenance people, and 14 drivers. Policy is determined
by the City Council. A seven-member advisory council is appointed by the
Mayor. The Transit Manager reports to the Public Works Birector and the
City Manager, and is responsibie for day-to-day system activities.

There are no plans for immediate program expansion, but the system js

planning to acquire gne new bus and is currently involved with developing a

new maintenance facility. Efforts to establish a PTBA have been set aside
due to a lack of support.

Trends in Transit Financial and

Operating Characteristics (1976-80)

SYSTEM_ Pullman

16 77 78 il

0
Service Ares Population 23,57%
Total Passengers ) 000
Total Yehicle Miles 215,000
Total ¥ehicle Hours 17,224
Mites of Line 30
Total Vehicles 8
Reverue Total (%551,300)
farebox 96.000
Loce) Tax 179,000
j mET 178,400
H
g Other 48,000
= | Expenditure Total {$521,000}
2 Capital
“]  Operations 502,500
Other 18,500
Total Opersting Asgistance {$387,975})
Revenue Total
v Farebox
= Local Tax
8 mveT
g Dther
< Expenditure Total
£ capital
§ Operations
Other
Total Operating Assistance

Source:

Public Transportation in Washington State, 1981, Washington State Department
of Transportation, Pubiic Transportation and Planning Division, May 1382,




Trends in Transit Performance for

Pullman Transit
(all dollar values in constant |1 980 dollars)

COMCERT MEASURED | TRANSIT PERFORMANCE MEASURE 1976 1977 19718 1979 1380
Service Lost Operating expense/total vehicle hourg 29.1%
Efficiency Operating expensp/total vehicle miles 2.3
Yehicle Total vehicle miles/total vehicies 26,875
Efficiency Total vehicls hours/tota! vehicles 2,153
Service Cost Opargting expense/miies of line té,750
Effectiveness Oparating expensestotal passengers 1.13
Tutal revenue/tota) oassengers 1.13
Total revenue/operdting expense 1.00
Passenger revenus/operating expanse 2.1%
4?‘ Eftactiveness of | Total passengers/miles aof ling 14,767
f g::::':tiun Totai pissengers/totai vehicle miles 2.06
: Tota® passengers/total vheicle hours 25.72
Total gassengers/total vehicles 56,175
Effectiveness of | Tota' oassengers/service area population 18.7%
z:':"" Besia" | Theal venicle miles/sarvice area population 9.12
Distribution Tatal vehicie hours/service area popuistion 673
Tota' venicle milessmiles of line 1.6
Toral venicle hours/m~iles of line 574
Service area population/miles of line 786
Effectiveness of | Passenger revenue/tota! passengers 0.22
Revenue P : .
Gensration assenjer reverue/total vehicle miles 0.45
Passenger revenue/total yehicle haurs 5.57
szgctfvev\ess of | Total vehicle miles/local tax agsistance 1.20
ic
Assistance Total passengers /local tax assistance 2.47
R Total vehicle miTes/Motor Vehicle Excise Tax 1.2t
Total passengers /wotor Yehicle Excise Tax Z.48
Totai vehicle miles/operating assistance 0.55
Total vehicle hours/operating assistance 0.04
f Tota! passengars/total operating assistance 1.4
Service ared popuTation/tots] operating assistance 0.06
I

Source: Public Transportation in Washington State, 1981, Washington State Department of
Transportation, Public Transportation and Planning Division, May 1982,
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Spokane Transit Authority for Regional Transportation
(As of October 1981)

In 1968, the city of Spokane purchased the then existfng transportation
system, and began operations supported by a household tax. In 1981,

- voters in part of Spokane County approved a 0.3 percent sales tax to sub-
sidize a PTBA. Spokane Transit Authority for Regional Trancportation
(START} began operations by collecting a 0.2 percent sales tax.

Service is provided on 22 routes covering 425 miles within the service
area. The START also purchased 16 vans from the YMCA to lease to the
Spokane Area Special Transportatien Agency for dial-a-ride service for
the elderly and the handicapped. Bus service is provided seven days a
week. The accompanying table provides recent service statistics.

The START operates 79 tuses, and employs 30 administrative staff, 35

ma intenance people, and 131 drivers. Policy is determined by the PTBA
Board, comprised of jocal elected officials. An Executive Director re-
ports to the board and is responsible for day-to-day activities. Currently,
the system contracts with National City Lines who operate the system.

With the recent election, the START is invelved with many service expansion
activities. The system will soon receive 20 new buses, and expects to
order 10 others nexi year. Efforts are underway to set up an in-house
computer system, develop a new maintenance facility, and develop com-
munity transit centers. The START is also involved with a new marketing

program involving local businesses.

Trends in Transit Financial and

Operating Characteristics

SYSTEM Sookans Tramsit

(1976-80)

75 17 78 il 80
Service Ares Population (1} A N NA 171,300
Total Passengers 3,821,000 4,019,000 4,741,000 6,271,000 $,906,000
Total venicle Miles 2,184,000 2,127,000 2,461,000 2,618,000 2,B75.000
Tatal venicle Hours NA A NA NA 223,91
Mites of Line 193 198 207 197 207
Total vahiclas 79 68 68 a5 a1
Reverue Total {$3,181,000} (33,438,300) ($4,202,500) ($6.417,300) {$5,836,300)
Farebox 1,221,000 1,220,700 1.381,800 1,621,300 1,939,300
Local Tax B16,000 826,300 845,200 864,300 881,300
g wwer 935,000 816,700 827,500 835,700 864,000
g Other 189,000 574,600 1.148,000 3,086,200 2,145,700
— | Expenditure Total "{$2.950,000} ($3,430,100) {$4,072,100) {37,241,700) (56,649,300)
2 Capital 28,000 17,700 102,100 2,180,500 297,300
- Operations 2,922,000 3,1N,500 3,150,700 4,679,600 5,966,400
Other 0 240,900 219,300 381,800 385,500
Totai Operating Assistance NA NA A NA ($4,782,200)
Revarue Total {54,611,500) (%4,734,500} ($5.215,300) (87,585,200}
o Farebox 1,781,400 1,580,900 1,714,800 1,916.400
:—"_ itocal Tax 1,790,500 3,137,800 1.048,900 1.021.460
& mVET 1,364,200 1.124,800 1,026,900 988,000
8 otner 275,800 791,200 1,424,700 3,659,700
| Expenditure Total (34,304,500} ($4,723,206) {35,053,500) ($8,559,700)
2 pital 40,900 24,400 126,900 2,577,800
5 Operations 4,263,200 4,637,200 4,654 600 §,531,300
Other 0 an,n 272,200 451.100
Total Operating Assistance LY L) A M

Source: Public Transportation in Washington State, 1981, Washington State Department
of Transportation, Public Transportation and Planning Division, May 1982,




Call dollar values in constant

Trends in Transit Performance for

1980 dollars)

Spokane Transit Authority for Regional Transportation

COMCEFT MEASURED | TRANSIT PERFORMANCE MEASURE 1978 1917 1978 1973 1980
Service Cost Operating expense/total vehicle hours A NA WA MA 26 .65
Effictency Operating expense/total vehicle miles 1.99 2.13 1,89 2.1 2.08
Yehicle Total vehicle miles/total venicles 27,139 32,015 %, 30,812 35,494
Efficiency Total vehicle hours/total wehicles KA [Ty XA KA 2,164
Service Cost Operating expense/miles of Tine 22,089 23,420 22,488 28,078 27,485
Effectivensss | noerating exoense/tota’ passengers 1.2 1.15 8.8 0.88 0.8
Total reverue/total passengers 1.1 1.18 1.1% 1.21 0.
Total revenue/cperating expense 1.08 1.02 1.12 1.37 .98
Passenger revenve/operating expense 0.42 0.38 0.37 0.35 0.33
Effactiveness of | Total passengers/miles of line 19,789 20,298 22,903 31,832 31,828
Service :
Consumption Total passengers/totai vehicle lfn\es 1.78 1.85 1.93 2.3% 2.40
Total passengers/totail vheicle hours KA NA NA NA 30.84
Tota)l passengers/total ventcles 48,367 59,103 69,721 73,776 85,25%
Effectiveness of | Total passengers/service area population NA NA NA NA 0.1
Ef‘d"'“ DEStOM | rhtal vehicie miles/service aves population WA NA NA NA 16.78
Distribution Tatal vehicle hours/service area population A A RA NA 1.1
Total vehicle mileg/mites of line 1,108 10,995 11,889 13,284 13,249
Total vehiche hours/miles of line NA N3 1] NA 1,032
Service ares population/miles of line NA NA NA LLY 789
ERffec:weness of | Fassenger revenue/total passengers Q.47 0 42 0.36 0.31 0.28
Ceneration Passenger revenue/total vehicle miles 0.83 0.77 0.70 0.7 0.67
Passenger revenye/total vehicle hours NA WA NA NA 3.87
Eff]u:tiweness of | Total vehfcle miles/local tax assistance i.80 1.91 2.35 2.56 31.26
i
l';':u:"“ Total passengers - /lgcal tax assistance .2 3.53 452 6.4 7.04
Total vehicle miles/Motor vehicle Excfse Tax 1.57 1.4 2.40 2.65 3.33
Total passengers  Motor Vehicle Excise Tax 2.80 3.57 4.62 6.35 7.99
Total vehicie miles/operating assistance NA NA NA NA 0,69
Total vehicie hours/operating assistance NA WA “ A 0.65
Tatal passengers/total cperating assistance nA NA NA A 1.65
Service sres population/total operating assistance L7} nA A A 0.07

Source: Publiic Transportation in Wahsington State, 1981,

Washington State Department of

Transpartation, Public Transportation and Planning Division, May 1982.
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Twin Transit (Centralia—Chehalis)

(As of October 1981)

In 1976, voters in the cities of Centralia and Chehalis approved a $1.00
per month household tax to support the operations of a PTBA.

Twin Transit operates two routes covering 21 miles within the Centralia/
Chehalis area. Service is provided Monday through Saturday. The accompany-
ing table provides recent service statistics.

Service is provided with 6 buses, and the system employs 2 administrative
staff, 1 maintenance person, and 7 drivers. Policy is determined by the
PTBA Board, comprised of local elected officials. The Transit Manager

is responsible for the day-to-day activities of the system.

The PTBA plans to approach the voters next year to change the local tax
to either a 0.3 percent sales tax or a BL0 tax to permit service improve-
ments and expansion. Improvements include acquiring new vehicles and

refining routes and schedules. Expansion includes adding more routes,
and adding a dial-a-ride service for the elderly and the handicapped.

Trends in Transit Financial and
Operating Characteristics (1976-80)

SYsTEm Twin Tramsit tun:nli--cmns)u

kil T8 7§ L]
Service Area Population A A 17.100
Total Passengers 106,200 132,000 142,000
Total Vehicle Hiles 141,000 165,000 165,000
Total Yehicle Hours NA NA 11,388
Riles of Line 21 21 2
Total Yehicles 6 6 &
Reverue Total ($215.100} {3214,200} {$317,900)
Farebox 12,400 14,400 22,000
Lotal Tax 81,800 85,100 83,400
E WET 118,500 87,300 85,000
g Other 2,300 27 400 127,500
| Expenditure Total [$204.700} (5174,200} {$200,200)
3] capital 2.100 23,800 21,200
< Operations 165,000 150,600 179,100
Other 2,300 27.400 127,500
Tota! Operating Assistance NA NA {$172,935)
Reverue Total ($267.000) ($2583,200)
° Farebox 15,400 17,000
= Local Tax 101,500 100,600
8  wEr 147,200 103,200
8| otner 2,800 3z,400
2| Expengiture Totan {5253,300) ($205,900)
.-:l Capital 2,500 27 300
§ Operations 204,800 178,000
Other 2,900 32,400
Total Operating Assistance HA NA

: blic Transportation in Washington State, 1981, Hash'ing_tc_m State Department
Source z: Transportgtion. Public Transportation and Planning Division, May 1982.
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Trends in Transit Performance for

Twin Transit (Centralia—Chehalis)
(all dollar values in constant 1980 dollars)

1976 !

19171

QORCEPT MEASURED | TRANSIT PERFOAMANCE MEASURE 1978 1973 1980
Service Cost Operating expense/total vehicle hours WA [ KA A 15.78
Efficiency Operating expense/tots] vehicle miles 1.45) 1.08 1.09
Yehicle Total vehicle miles/total vehicles 23,500 27,500 27,500
Efficiency Total vehicle hours/total venicles NA s, 1,898
Service Cosi Operating expense/miles of 1ine 9,752 8,476 8,529
Effectiveness Operating expense/total passengers 1.93 1.35 0.79
Tota] revenue/total passengers 2.51 1.92 2.24
Total revetue/operating expense 1.30 1.42 .
Passenger revenue/opeTating expense 0.08§] 0.10 Q.12
Effectiveness of | Total passengers/miles of Vine £,057 6,286 6,762
e ion Totsl pussengers/total venicle miles 0.7 0.0l oss
Total passengers/totat vheicle hours NA NA 12,47
Total passengers/total vehicles 17,700 22,000 23,667
Effectiveness of | Tatal passengers/service area population NA NA 8.30
Service Design :
and Total vehicle miles/service ares population NA NA 9.65
Distribution Total vehicle hours/service ares population NA NA 0.67
Total vehicle miles/mites of 1ine 5,118 7,857 7,857
Total vehicle hours/mites of line NA NA 542
Service ares population/mites of line NA HA 214
E:fettivrﬂess of | Pagsenger revenye/totatl passengers 4.1y 0.13 0.15
G;:?l‘:iun Passenger revenue/total vehicle mites a1 0.10 [RE!
Pagsenger revenus/total vehicle hours NA KA 14,76
mggtivems of | Total vehicle miles/local tax assistance 139 1.64 1.98
4
Ass i tance Total passengers flocal tax assistance tog 1 1710
Total venicie miles/Motor Yenicle Excise Tax .96 1.60 1.94
Total passenqers /Motor Vehicle Excise Tax 0.72 1.28 1.67
Total vehicle miles/operating assistance NA NA 0.95
Total wehicle hours/opersting sssistance MA NA 0.07
Total passengers/total operating assistance NA KA 0.82
Service area population/total operating assistance L nA 0.19

Source: Public Transportation in Washington State, 1981, Washington State Department

Transportation, Public Transportation and Pianning Division, May 1982.
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Valley Transit
(As of October 1981)

In 1980, the voters of Walla Walla and College Place approved a 0.3
percent tax to support a PTBA. Service began in 1981.

The system operates five routes over 37 miles within the greater
Walla Walla/College Place area. The system contracts with the Walla
Walla Senior Center for elderly and handicapped transportation. Ser-
vice is provided Monday through Saturday. Complete statistics are not ,
available, but the system has carried 166,788 rides from January to |
May of 1981. I

Yalley Transit operates 12 buses, and employs an administrative staff
of 7, 4 maintenance people, and 24 drivers. Policy is determined by
the PTBA Board comprised of local elected officials. The Transit
Manager is responsible for the day-to-day operations of the system.

Future projects include identifying a maintenance facility, and acquir-
ing bus shelters and bus stop signs.
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Yakima Transit
(As of October 1981)

Yakima Transit began operations as a city-owned and operated system in
1970. Funded initially with a household tax, it became necessary to ask
the voters to change to the 0.3 percent sales tax. The voters approved
this change in 1980.

The system operates eight Joops over 64 miles of route throughout the
Yakima incorporated area. Service is provided seven davs a week. The
accompanying table provides recent service statistics.

Service 15 provided with a fleet of 12 vehicles. Yakima Transit employs
3 adwinistrative staff and 36 drivers. Maintenance {s performed by the
city shop. Policy s determined by the Mayor and the ity Council. The

Transit Manager reports to the Public Works Director and the City Manager,

and i responsible for day-to-day operations.

The system is attempting to implement recommended service and facility
improvements identified in a 1977 consultant study. Priority projects
intlude extending hours of service, modifying the route structure, up-
grading the maintenance facility, acquiring six new buses, constructing
25 bus shelters, and making traffic operations improvements,

Trends in Transit Financial and
Operating Characteristics (1976-80)

SYSTEM Takima Transit

7% 77 " bi) a0
Service Area Population MA NA '] A 44,826
Total Passengers 655,000 668,000 £79,000 667,000 T06,000
Tatal Vehicle Wiles 272,000 288,000 292,000 343,000 334,000
Total Yehicle Hours A NA NA A 35.126
Miles of Line 50 50 61 81 b4
Total vehicles 12 12 12 12 12
Reverue Total {$434,000) (5449 ,500) ($718,600} (s440.900) 1 (31.129,500)
Farebox 106,000 106,200 108,700 118,600 135,500
. Lotal Tax 139,000 142,500 144,700 148,300 151,300
i MVET 170,000 142,700 143,100 147,800 151,000
E Other 19,000 57,700 321,900 26,200 691,300
3 Expenditure Total {$389,000) ($460,500; (3670,800) (5705,400) {$897,300)
Z Capital 2,000 1,000 100 0 o
Operations 387,000 439,500 670,700 708,400 897,300
Other [ 0 0 0 0
Total Operating Assistance M HA A NA {5715,404)
Revenue Tatal 1$633,200) ($675,400) {3891 ,800) (4521,%00)
E ilre:o: 154,700 19¢€,800 134,500 140,200
i mur‘r ax 202,800 196,600 179,500 175,300
s il 248,000 208,200 177,600 174,700
g 27,700 19,506 199,500 3,000
2 Expenditure Total {4567 ,600) ($634,100) ($832,500) ($833,800)
% r.anmlA 2.900 1,400 100 ' 0
S Operations 564,600 §32,700 832,400 833,800
Gther [ ¢ 0 0
Tota) Operating Assistance L K o s

Source: Public Transpol_-tat'ion in Washington State, 1987,
of Transportation, Public Transportation and Plan

Washington State Department
ning Division, May 1982,
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Trends in Transit Performance for

Yakima Transit
Call dollar values in constant 1980 dollars)

CONCEPT MEASURED { TRANSIT PERFORMANCE MEASURE 1976 1977 1978 979 1980
Service Cost Operating expense/total venfcle hours NA NA NA KA 2555
Efficiency Onerating expense/total vehicle miles 2.08 2.20 2.86 2.43 2.78
vehicle Total vehicie miles/tatal vehicles 2,667 24,000 P4,333 28,583 B2,821
o,
Efffciency Total venicle mours/total venicles A NA NA NA 2,947
Service Cost Operating expense/miles of tine 1.292 12,654 3,648 N3.66% 4,020
Effectiveness
Operating expense/tota’ passengers D.8§ 0.95 1.23 1.25 .27
Totai revenye/total passengers 0.97 1.01 ) | o.78 1.60
Tota' revenue/operating sxpense 1.12 V.07 1.07 0.82 1.26
Passenger revenue/operating expanse Q.27 .n 0.16 0.14 0.5
Effectiveness of ; Total passengers/miles of tine 3,120 3,380 n1,13 NG,934 1,031
é;::;::t‘un Total passengers/tots? vehicle miles 2.4 2.32 2.3 1.9 1.79
Total passengers/total vheicle hours NA NA HA NA 20.10
Total passengers/tatal vehicles b4 667 55,667 b6,583 ES5.583 k8,833
Effectiveness of | Total passengers/service area population L1} NA KA NA 1417
Service Design Total vehi i 1
and Total vehicle miles/service ares population LL} NA NA KA n
Distribution Total vehicie hours/service ares population NA A NA NA o.r
Total vehicie miles/miles of line 5,440 5,760 4,787 5,623 6.15
Total venicle hours/miles of line NA A NA 549
Service area population/miles of Tine NA RA KA NA m
Effectiveness of | Passenger revenue/total passengers .24 0.29 2.20 0.21 0.19
::::::inn Passenger revenue/total venicle miles 0.57 Q.68 0.46 0.41 0.4
Passenger revenue/total vehicle hours NA NA NA HA 3.87
Eff!ec_uvmss of | Total vehicle miles/locad tax assistance 1.4 1.46 1.682 1.96 .60
e nce Total  passengers /focal tex assistance 3.23 3.39 3.78 3.80 4.67
Total vehicle miles/Moter Vehicle Excise Tax 1.10 1.38 1.64 1.9 .61
Total  passengers /Motor Yehicle Excise Tax 2.65 3.2 3.82 3.82 4.68
Tota) vehicle miles/aperating assistance NA NA NA HA D.55
Total vehicle hours/apersting assistance L) A NA NA 0.0
Total passengers/totai operating assistance NA e KA NA G.99
Service area population/tota]l operating assistance KA “ NA NA o.07
Source: Public Transportation in Washington State, 1981, Washington State Department of

Transportation, Public Transportation and Planning DHvision, May 1982,







NOTE

This suggested annual report form represents a prototype model similar to that
of Iowa, Indiana, Florida and Wisconsin. The format is general and would have
to be adapted to specific needs of WSDOT, but it does outline what the TRAC
study team feel are essential modifications to existing data collection, and
these include:

® Separating major financial and operational characteristics of
dual mode (e.a., fixed route-demand response) systems.

® Collecting specific information on service area population

and square miles.

® Collecting information on transit employment by functional
classification. Part-time employees can be converted to

fractional units by using a standard annual FTE (e.qg., 1800
hours ).

Collecting information on fuel (energy) consumption.

Collecting information on maintenance effectiveness (e.a
number of vehicle miles/number of roadcalls).

® Collecting information on transit safety (e.g., number of
vehicle miles/number of collision-noncollision accidents).

Collecting information that distinguishes number of vehicles
operated in peak vs. number of vehicles in base.

Assigning local, state, federal public support to specific
categories under capital and operating revenues and expendi-
tures.
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Part A:

Part B:

Part C:

Part D:

Part E:

Part F:

Part G:

Suggested

Annual Report Form
for Public Transportation Systems

in Washington State

CONTENTS
Description of Service
Basic Information
Performance Measures
Demand-Response Service
Annual Revenue Summary
Annual Expense Summary

Vehicle Inventory



Name of system

Address

Phone mmber Contact person

Part A: Description of Service

1. Type 0f Service (check all that apply)
Fixed route ___ Other (describe) °

__ Demand responsive

2. Service Hours (fill in hours for each operating day)

Monday Friday
Tuesday Saturday
Wednesday Sunday
Thursday Holidays

3. Fares
Regular Youth
Elderly Transfer
Hand{icapped Zone (describe)

Passes or Tokens (for each type of pass and token, complete the

following)

Type User Time Number
Pass/Token  Eligibility Cost Period Rides

Restrictions

4. Service Area (descrihe)




10.

Number Of Transit Employees

3
I

Operators

Maintenance

General Administration
TOTAL

Capital Grant Information (list total amoumts of funds awarded for
capital improvement in last fiscal year)

Section 3 S State $
Section 5 S Local $
Section 18 §

Other (describe]

Energy Contingency Information

Fuel reserve capacity gallons
Average daily consumption gallons/day
Number of days service can be provided,

based on reserve capacity days

List the names of companies that supply your fuel:

Marketing Activities (describe special promotions during last fiscal
year, such as shop-and-ride, free fare day, nickel day, radio ads,
etc.)

Service Area Population

Square Miles in Service Area



Name of System

PUBLIC TRANSPFORTATTION ANNUAL REPORT

Year 19

Part B: Basic Information

Fill in the blanks that follow. See definitfors.

8.

9.

10.

11.

12.

13.

14.

15.

16l

17.

Operating expense

Reverne

Fare reveme

Total passergers (unlinked)

Transfer passergers

Galloms of fuel consumad

Namber of accidents

Number of road calls

Operating employee hours

Service area population

Reverme wehicle hours

Total wehicle hours

Reverme wvehicle miles

Total wehicle miles

Reverue seat miles

Total wvehicles

Vehicles operated during period

Peak hour fleet




PUBLIC TRANSPORTATION ANNUAL REPORT

Name of System Year 19

Part C: Performance Measures

Fill in the blanks that follow with the information from Part B. Db indicated calculations.

= ]i =
Operating expense 3 gug: H) $
= (line 1 =
Operating expense $ (11?12 1%) 8 /

expense = (line 1 =

g%le—m— k (]1:112 1%) ’ [hour
mse = ]i 1 =

%%m:ma— ® uﬁ 13) } fmile

e et — T (e 19 = 3 /seat mile
Toeat e — T tiine &) - F Jpassenger
ey = ° {itne 2 i} ; [passenger
T~ & titne B - z
eratTg G T & CTine 1 ) 2
e e - ° {line 3} ) z
e s T the 1) - passengers /hour
%%lcﬁ% - F Eﬁgg 3) - passengers/mile
Total passengers = $ %ﬁgﬁ? ) =' passengers/vehicle

during pe

cont {mied



PUBLIC TRANSPORTATTION ANMUAL REPORT

Name of System

Year 19

Part C: Performance Measures

Total ms = =
€ n —E]ine 10)

Number of accidents =
OO0 T1Es - ——gline 11);/1000)
Number of road calls = line 8 =
PR O i 7 —— —'Eline 1211000)
Total wehicle miles = line 14) =
Galloms of foel corsared line 6)
Reverme vehicle miles = line 13; =
2a n line 10
Revenue vehicle miles = ]]i_ne H; =
Reveiie vehlcls hoar's ne

Total wehicles minus

hour fleet = lines 16~18
%‘W‘ﬂﬁt’— _{line 18) )

Revenue vehicle hours = line 11;

I

Une 16

Revere vehicle =
R T (i

passengers/capita

accidents/1000 miles

road calls/1000 miles

miles/gallon

miles/capita

mlles/hour

hours/vehicle




PUBLIC TRANSPORTATION ANMUAL REPORT

Name of System Year 19

Part D: Demand-Responsive Service

Instructions:

— Use this form only 1if you provide both demani-responsive and fixed-route service.

— Fil1 out the regular quarterly report based on all services (both fized-route amd demard-
responsive).

— F11] in the six blacks on this form baged only on the demard-responsive service.

Fare revems

Total passengers

Reverme wehicle hours

Total wehicle hours

Revenue whicle miles

Total wehicle miles




PUBLIC TRANSPORTATION ANNUAL REPORT

Name of System Year 19

Part E: Armmual Revenue Summary

m&ggj&t Reverme Description [Jotal for Year
401 Pagsserger Fares for Tramsit
Service
402 Special Tramsit Fares
SUBTOTAL FARE REVENUE
403 School Bus Service Revenues
405 Charter Service Revemues
406 Awirdliary Trarmsit Reverues
407 Nontramsportation Reverues

All Other Reverue*

GRAND TUTAL

* Excludes taxes levied by tramsit systems (408) amd cash grants and reimbursements (408-413).



PUBLIC TRANSPORTATION ANNUAL REPORT

Name of System

Year 19
Part F: Anmual Expense Summary

Section 15
Function Code Expense Description Total for Year
5(1.01 Operator's Salaries/Wages
501.02 General Administrative

Salaries/Wages
501.02 Other Salaries/Wages
5@ ' Fringe Benefits
503 Services (Contractual)
504.01 Fuel ard lubricants
504.02 Tires and Tubes
504.99 Other Equipment/Supplies
505 Urilities
506 Casualty/Liability Costs
507 Taxes
58 Purchased Transportation
508,01 - .07 and Miscellaneous Expenses
50.09 - .99
509.08 Advert {sing/Pramot ion Media
511 - 516 Total Reconciling Items

Equipment**

Indirect Expenge®*

TOTAL EXPENSE

* Other Salaries/Wages includes all maintenance e:gloyees.
** These lines only a:pplireno section 18 contracts with an approved line item for Equipment or
Indirect Expense In their project budget.



Name of System

Total

Available

Vehicles

Year 19

Part G: Anmual Vehicle Inventory

Engine Type
{Gas, Diesel, Seating Standing Lift
Year Mamufacturer etc. Capacity Capacity [Equipped




L
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NOTE

This appendix provides data tables prepared in analysis of 1980 WSDOT
statistics, 1978-79 Section 15, 1979-80 Section 15 reports, and selected
samples of small city/rural area systems.



—- DESCRIBE C1-(25

[ep)

980 WSDOT Data Set Central Tendencies

PoP

VEH

VEH HRS
LINMILES
PASSENG
VEHNILS
LOCALS
MVET
FARES
OTHERS
FEDS
STATES
TOTALS
CAPCOST
0PCOST
ADNIN
DEPREC
QTHCOST
TOTCOST
PASS/CAP
PASS/VHR
O0PC/PASS
oPC/vM
OPC/VHR
FARE/DPC

Note:

TEETEEXZTETERERTEEZTEEEEEZTXLTEXEER

17
17
17
17
1?7
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17

NEAN
HEAN
HEAN
NEAN
NEAN
HEAN
NEAN
HEAN
NEAN
HEAN
NEAN
NEAN
HEAN
NEAN
NEAN
HEAN
NEAN
NEAN
NEAN
NEAN
HEAN
HEAN
HEAN
MEAN
HEAN

72723.
28.882
846311,
121.12
1881389,
912748,
965169,
614457,
384829,
33914,
339067,
166131,
2703493,
J19228,
16046936,
261192,
36332,
41208.
2484974,
17.222
19.453
2.4582
2.0476
26.754
159.235

Data Set includes Seattle Metro

ST.DEV,
8T.DEV,
5T.DEV.
ST.DEV,
ST.DEV.
ST.DEV,
ST.DEV.
ST.DEV.
ST.DEV.
ST.DEV.
ST.DEV.
ST.DEV.
ST.DEV,
ST.DEV.
ST.DEV.
8T.DEV.
ST.DEV.
ST.DEV.
ST.DEV.
ST.DEV.
ST.DEV.
ST.DEV,
ST.DEV,
ST.DEV.
ST.DEV.

83914,
1.1
24834,
118,
3395913,
1359816.
1289514,
1048904,
46746347,
35441,
1253023.
219612,
4031219,
1199382,
2347448,
3157756.
104029.
127807.
3867484,
14.0
10.8
2.79
0.4637
12.3
?.02



VEH

VEH HRS
L INMILES
PASSENG
VEHMILS
LOCALS
MUET
FARES
OTHERS
FEUS
STATES
TATALS
CAPCODST
OPCEOST
ADHIN
DEFREL
OTHLGST
TRTLNST
PASS/CAP
FASS/VHR
OFC/PASS
OFC/UM
QeC/VHR
FARE/QFC

FEIs
STATES
TOTALS
CAPCOST
JPCOST
ADMIN
NEPREC
OTHCOBST
TOTCAST
PASS/CAP
PASS/UNHR
OPC/FASS
NPC/VN
aPC/VHF
FARE/GFC

FASS/CaAP
FASS/VHR
O#C/PASS
OFC/VH

OFL/VHR
Fape/ner

rp}
1
[V ]

| 980 WSDOT Data Set Correlation Matrix

FoP
0.932
0.970
0.5%4
0.927
0.987
0.864
0.898
0.923
0.584
0.842
0.381
0.977
0.772
0.978
0.953
0.648
0.757
0.964
0.357%
0.547

~0.333

0.016
0.149
0.432

OTHERS

0.408
0.141

0.570

0.434
0.4637
0.420
0.513
0.489
0.408

0.588

0.481

-0.289

0.018

-0.058

0.744

0.441
0.573

=0.301

t.024
o 107
0,370

VEH VEH HRSLINMILES PASSENG VEHMILS LODCALS

0.975
0.495  0.%42
0.990  0.981
0.951 0.9
0.827 0.834
0.767 0.814
0.932  0.974
0.704 0,475
0.950 0.910
0.380 0.437
0.950 0.943
0.874 0.799
0.947  0.990
0.944 0.974
0.588  0.704
0.853  0.774
0.979  0.983
0.5486 0.685
04.595 0.589
-0.325 -0.337
0.024 -0.004
0.056 0.083
0.4%4  0.482
FED$ STATES
0.200
0.874  0.403
0.898 0.318
0.845 0.524
0.934  0.381
0.496 0,249
0.902 0,247
0.933  0.446
0.816 =0.002
0.529 0.007
-0.243 -0.07%
0.026 0.117
0.030 0,343
0.355 -0.054

0.910
-0.408 -0.741
0.976  0.07
0.021  0.084
0.633 €.4B2

TOTALS

0.847
0.973
0.930
0.3541
0.820
0.983
0.548
0.494
-0.274
0.034
0.148
0.334

TOTCOSTPASS/CAPPASS/VHROPC/PASS

G.249
=0.052

-0.482

0.934
0.794
0.718
0.952
0.4677
0.942
0.314
0.933
0.864
2.749
9.948
0.540
0.845
0.978
0.498
0.401
-0.310
-0.013
¢.033
0,443

CAPCOST

0.743
0.811
0.315
0.908
0.886
0.584
0.532
-0.223
0.019
0.039
0.200

OPC/UH

0.475
-0.328

0.844
0.873
0.939%
0.425
0.872
0.5
0.977
0.777
0.997
0.944
6.499
0.735
0.978
0.523
0.337
-0.311
-0.014
0.110
0.444

OPCOST

0.95%
0.710
0.731
0.975
0.644
0,541
-0.308
0.02%
0.140
0.439

OPC/VHR

-0.233

0.851
0.710
0.365
0.4%94
0,663
0.9214
0.792
0.857
0.822
0.419
0.705
0.874
0.549
0.501
~0.294
0.047
0.149
0.191

ADNIN

0.592
0.825
0.74%
0.434
0.546
-0.324
0.074
0.139
0.409

NVET

0.744
0.45¢
0.642
0.8902
0.918
0.4562
0.8790
0.794
0.443
0.478
0.841
0.303
0.248
-0.177
0.024
0.214
0.233

BEPREC

0.180
0.414
0.419
0.513
~0.294
~0.076
0.022
0.571

FARES

9.732
0.871
0.354
9.892
9.4M
0.941
0.9730
0.803
0.481
0.928
0.473
0.554
-9,303
-0.01té
0.057
0.541

OTHCOST

0.83%
0.413
0.41%
-0.201
-0.038
-0.019
0.234



VARIABLE NO.
*1

*2
3

~ Oh U B

*8

10
1
12
13
*14
*15
*16
17
18
*19
20
21
22
*23
* 24
*25
*26
27
28
29
*30

Note:

Note:

G-4

Mean and Standard Deviation for
TRAC Study TPM Set

VARIABLE NAME

Operating Expenditures/Total Vehicle Hours
Operating Expenditures/Total Vehicle Miles
Vehicle Miles/Vehicles

Vehicle Hours/Vehicles

Operating Expenditures/Line Miles
Onerating Expenditures/Passengers

Total Revenue/Passengers

Total Revenue/Operating Expense

Passenger Revenue/Operating Expense
Passenger/Line Mile

Passenger/Vehicle Mile

Passenger/Vehicle Hour -
Passenger/Vehicle

Passenger/Service Area Population

Vehicle Mile/Population

Vehitle Hours/Population

Vehicle Miles/Line Mile

Vehicle Hours/Line Mile

Population/Line Mile

Passenger Revenue/Passenger

Passenger Revenue/Vehicle Mile

Passenger Revenue/Vehicle Hour

Vehicle Mile/Local Tax Assistance

Vehicle Hour/Local Tax Assistance

Vehicle Mile/State{or MVET)Tax Assistance
Vehicle Hour/State{or MVET)}Tax Assistance
Vehicle Mile/Total Operating Subsidy
Vehicle Hour/Total Operating Subsidy
Passenger/Total Operating Subsidy
Population/Total Operating Subsidy

MEAN

19.
.4972
28102,

2139,

1

18687

25012

6019

4389
ae77

L1725
.8045
.9705
25,
.3757
.2112
.8742
24.
57845,
168.
66.
.7913
B728.
720.
33919,
.2638
.5788
.4290
38.
.8152
100.
.8259
.6736
.1953
.3240
14.

9952

1099
7445
1716
7581

6862

5868
5026

1777

6459

2518

* jndicates mean values should be disregarded entirely.

STANDARD DEVIATION

10.6240
.8453
14145, 3682
1100.6093
36300.0211
.8612
1.1968
49,6504
.9739
73408.0526
1.5428
18.2761
45307.5584
2701.0750
1064.8805
75.9427
9914.4104
1154,0378
133833.5025
.3019
.6050
6.6028
509.5194
37.3243
1471.2544
116.1279
5.1137
.2945
10.5345
58,9845

Those values

are judged to be invalid due to data recording, coding or measurement

error. In support of judgment,

values are in most cases more than 3

standard deviations above or below means of similar TPMs developed in

other (e.g. Ref 4) research studies using Section 15 data.

Each of the values presented should be viewed with caution due to
potential data recording, coding or measurement error.
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Mean and Standard Deviation for

Anderson/ Fielding TPM Set

VARIABLE NAME

Vehicle Hours Per Employee

Revenue Vehicle Hours Per Operating Employee
Hour

Vehicle MiTes Per Employee

Peak Vehicle Per Ex. Professional Supervisory
Emplioy

Peak Vehicle Per Operating Employee

Peak Vehicle Per Maint, Support, Service Personnel
Vehicle Hours Per Active Vehicle

Yehicle Hours Per Peak Vehicie Requirement
Vehicle Miles Per Active Vehicle

Vehicle Miles Per Peak Vehicle Requirement
Revenue Vehicle Miles Per Vehicle Miles

Revenue Vehicle Miles Per Gallon Diesel

Yehicle Miles(Bus)per Gallon Diesel

Total Vehicle Miles Per Maintenance Expense
Vehicle Miles Per Maintenance Employee

Yehicle Miles Per Roadcall

Revenue Vehicle Hours Per Operating Expense
Vehicle Miles Per Operating Expense

Revenue Vehicle Hours Per Total Labor and
Fringe Expenses

Revenue Vehicle Hours Per Operations Labor

and Fringe Expenses

Revenue VYehicle Hours Per Vehicle Maintenance
Expense

Revenue Vehicle Hours Per General Administration
Expense

Passenger Trips Per Revenue Vehicle Hour
Passenger Trips Per Revenue Vehicle Mile
Passenger Trips Per Peak Vehicle

Revenue Vehicle Hours Per Service Area Population
Passengers Per Service Area Population

Vehicle Miles Per Accident

Revenue Vehicle Hours Per Accident

Passenger Revenue Per Peak Vehicle

Passenger Revenue Per Revenue Vehicle Hours
Operating Revenue Per Revenue Yehicle Hour
Passenger Revenue Per Passenger

Revenue Vehicle Hours Per Local Cap and Op Asst
Revenue Vehicle Hours Per State Cap and Op Asst
Revenue Vehicle Hours Per Total Operating Asst
Revenue Vehicle Hours Per Total Cap and Op Asst
Passengers Per Loca) Operating Assistance
Passengers Per Total Operating and Cap Asst
Passenger Revenue Per Total Cap and Op Asst
Urban Area Pop Per Total Op and Cap Asst

Urban Area Pop Per Total Op and Cap Asst
Passenger Revenue Per Total Operating Asst
Passengers Per Total Operating Assistance
Passengers Per Operating Expense

Passengers Per Total Labor and Fringe Benefits
Passengers Per Gallon Diesel Fuel

Ratio Passenger Revenue To Operating Expense
Ratio Total Revenue To Total Expense

MEAN

1123.7301

.8214
14553.6817

2.2253
.4381
1.5706
2878.5234
2457.2828
38008.5729
32481.2247
.8348
5.8192
6.2055
3.1114
72666.5843
5260.8844
.0407
.5690

.0754
.0760
.2223

.2604
26.4414
2.0607
240.7153
4,1748
168.1716
20116.4827
1471.9795
21881.8413
7.9755
8.7763
.2638
2.7582
10.8103

. 1848
.2105
1587.3777
6.1323
2.3023
14.2518
15,7047
1.9845
5.3240
.9494
1.8425
13.7452

. 3157
1.0430

STANDARD
DEVIATION

1238.8106

L4143
15716.9916

1.7423
L2751
1.4190
1394 .5997
1580.6868
19201.6517
22241.3244
.3055
21.6364
22.21NM
3.703
71654 ,5311
9625.4132
0271

. 3920

.1201
.1035
.2180

.2433
20.2755
1.7198
214.8949
65.5778
2701.0750
26003.8071
2325.7512
23015.8154
7.6177
8.1727
.3019
34.127
122.5783
L2799
1.2314
1878.4887
37.8793
13.0486
58.9845
66.2608
4.6396
10.5345
L7103
2.1566
80.3158
.9739
.2578

Note: * implies mean value should be disregarded. Those values are judged to
be invalid due to data recording, coding or measurement errors and are
considered out of range in comparison to other {e.g. Ref. 4} research

Note: Each of the values presen

studies using Section 15 data.

potential data recording,

ted shouTd be viewed with caution due to
coding or measurement error,



Factor Analysis of 32 Performance Variables

FACTOR FACTOR FACTOR FACTOR FACTOR FACTOR FACTUKR FACHNK FAC (K

1 2 .3 4 ] & 7 k4

RUHZAOWAG 935 + 000 +0Q00 000 000 000 000 L OO0 TN
RUH/OEXF  ,927 . 000 . 000 « QOO . 000 + 000 « 040 L0000 O
RVH/TWG «I24 . 000 000 + 000 + 000 + 000 P slels] <0 Ry
TREV/REVH —-.807 L 000 «000 +000 +000 « 000 000 YSIRIM) e
REV/ZKRVIEL -, 705 . 000 » 000 L 000 + 000 + 000 000 L Oty LITER
TFALZRYM L Q00 .88y 000 « 000 « 040 « 000 « 000 «GUO TR
FAsTOEXE 000 L8387 000 + 000 000 L 000 « GO0 « OG0 etrlons
TEASEUH L 000 B 7 L0000 000 » 000 . 000 «OOG VLY PESTERE
Frans w000 LHES OO0 L GO0 000 « 000 o (P0G . T) IR
MFAS/ZRUH L 000 LHE « 900 OG0 +000 UG GUY RYI1IV) ey
KEY,PVFIt -, 487 502 N FIVe) L 000 000 « W00 « 000 PReIeLy VLY
TUMAPVEH L 000 000 885 « OGN0 . 000 + 000 OGO QO RYTES)
TUHASPVEH L 000 OO0 +B77 IV 000 <000 » 000 QG TV
FUEHAOF OO0 000 -.802 Q00 + 000 + 000 + Q00 TV R
TUH/AGVEH » GO OO0 +a33 « 000 000 OGO L000 Oy ST
TvmA FUEL » Q00 « 000 + 000 P87 + 000 « 000 2000 OO0 TR
KVMHHEL 000 OO0 « D0 «FHE Q00 « GO0 OO0 « O .U
Fass-ur.,. . 000 000 OO0 L Fun +0N0 «000 OO O AT
REMOSUE L, 000 «000 <000 « GO0 L PH7 « 000 QU0 « Q00 R
Fas3/08UR  ,Q00 «0G0 « 000 + 000 + 278 000 000 N o (0
RVUHAUSUB 000 + 000 L0060 « 000 + P77 « 000 yO0QO « 00 o G0
RVHAFOF 000 +000 + 000 +0G0 + 000 « P24 elele] + OO0 NIV
TFAS/FOF 000 « 000 000 . 000 + G600 « 8465 OG0 L0040 YLD
TFAS/ELD 000 « 000 « 00 000 « 000 «851 <000 « Q00 LOUD
TUM/HMNT . 000 +000 + 000 + 000 + 000 +000 $ 934 « 000 OO0
FYEH/MNT 0060 000 —,483 +O00 +.000 + 000 v 000 L0
TUHM/MEXF 540 000 . 000 « 000 + 000 « 000 Y-T 3 «O00 L0
TUM/EMF +000 « 000 «A4%97 +000 . 000 +000 +443 000 s (1)
REV/UEXF 000 « 000 000 +000 «+000 + 000 + 000 R0 PRITsIv)
REV/TEX 000 L000 « 000 +000 + 000 000 000 + 233 L )
RVH/ACC 000 . 000 +000 « 000 . 000 000 OG0 . 000 CFag
TR Al Q00 +G00 L 000 000 . 000 » 000 OGO LU00 FRAME

VF Z.217 4,647 JTJH06 J0NH2 3011 2,477 2,603 2,038 1,444

THE AHIVE FAUTOR LOGHTMGE MATRIX HAS HREEN RECARRANGEIC SO TEHAT THL U thee.
AFFE ke LN DECREASTNG ORDbE DF VARTANCE FXRLCATHL b My FaE e, M oo,
HAVE HI LN REAKKANGED S0 THAT TUR EAH SUCCESSIVE FAGTORe ) AT Li0e
GREATLR THAH 5000 AFTEAIC TIRST,  FUARLINGS LiSS THAN 4500 HOUt R
Kt L ALY BY ZERD,

Source: Anderson and Fielding, Comparative Analysis of
Transit Performance., UC Irvine, January, 1982.
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Nonurbanized Sample Data Set

TPM Variables N3 |
Sample Standard
Variable # Transit Performance Measure Mean Deviation
1 Passenger Revenue/Passenger .32 .18
2 Passenger/Service Area Population 10.87 12.28
3 Passenger/Vehicle Hour 12.12 8.95
4 Passenger/Vehicle Mile 1.20 .69
5 Operating Cost/Passenger 1.68 .97
6 Operating Cost/Vehicle Hour 15.71 9.31
7 Total Operating Assistance/
Passenger 1.22 .79
8 Local Assistance/Passenger .35 .50
9 Operating Cost/Vehicle Mile 1.48 .54
10 Passenger Revenue/Operating Cost .28 .25
11 Operating Expenditure/Service
Area Population 11.79 9.51
12 Total Subsidy/Capita 8.89 7.13

13 Local Subsidy/Capita 2.52 2.60
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NOTE

This appendix contains the following tables relating to peer group analysis:

Part T - U.C. Irvine Analysis of 1978-1979 Section 15 H~ 3
(Anderson and Fielding)
Units for Calculating Performance Measures H- 5
Part A - Properties Grouped into Classes by H- 7

ASUM 1 Z-Scores

Part B - Transit Performance by Cluster Groups H-15

Part 2 - TRAC Study Cluster Analysis of Section 15 H-23
Data (197%9-80)

Part 3 - TRAC Study Cluster Analysis of 1980 Small City/ H-35
Rural Area Data

Part 4 - Tables identifying performance of five H-39
Washington systems in relation to Section 15
revenue vehicle classes. Please note that
"0.0" identified in these tables may repre-

sent missing values. Modal codes in each
table are:

MB - motor bus
TB - trolley bus
DR - demand response



PART 1
U.C. TRVINE ANALYSIS OF 1978-79
SECTION 15 (ANDERSON AND FIELDING)



TVH/EMP
RVH/QOEMP*
TW/EMP
PVEH/ADM
PVEH/OP*
PVEH/MNT
TVH/AVEH
TVH/PVEH
TVM/AVEH
TVM/PVEH
RVM/TVM
RVM/FUEL
TVM/FUEL
TVM/MEXP*

TVM/MNT
TVM/RCAL*

RVH/QEXP
TVM/OEXP*
RVH/THG
RVH/OWAG

RVH/VYMI G
RVH/ADWG

TPAS/RVH
TPAS/RWM
TPAS/PVH
RVH/POP

TPAS/POP
TPAS/ELD

H-5

UNITS FOR CALCULATING PERFORMANCE MEASURES

Total Vehicle Hours/# of Employees (FTL)

Revenue

Vehicle Hours/# of Operating Employees (FTE)

Total Vehicle Miles (millions)/# of Employees (FTE)
# of Vehicles/# of Admin Employees in 1000's

# of Vehicles/Operating Employees in Millions

# of Vehicles/# of Maintenance Employees

Hours/#
Hours/#
Miles/#
Miles/#
Revenue
Revenue

of Active Vehicles

of Peak Vehicles

of Active Vehicles

of Peak Vehicles

Vehicle Miles/Total Vehicle Miles in 1000's
Vehicle Miles/Gallon Diesel in 100's

Total Vehicle Miles/Gallons of Diesel Fuel in 100's
Total Vehicle Miles/Maintenance Expense in $1000's
Total Vehicle Miles/# Maintenance Employees (FTE)
Total Vehicle Miles (millions)/# of Road Calls

Revenue

Vehicle Hours/Operating Expense in $10,000

Total Vehicle Miles /Operating Expense in $10,000

Revenue

Revenue
$10,000

Revenue
Expense

Revenue
$10,000

Vehicle Hours/Total Labor & Fringe Fxpense in $10,000
Vehicle Hours/Operator Labor & Fringe Expense in

Vehicle Hours/Vehicle Maintenance Labor & Fringe ‘
in $10,000

Vehicle Hours/Admin. Labor & Fringe Expense in

Passengers/Revenue Vehicle Hours in 100's
Passengers/Revenue Vehicle Miles in 100's
Passengers/# of Peak Vehicles

Revenue Vehicle Hours/Population of Service Area
Passengers/Population of Urbanized Area
Passengers/Population Over 5 Years of Age



TPAS/AUT Passengers/Population of Urbanized Area without Autos
TYM/ACC Total Vehicle Miles/# of Accidents

RYH/ACC Revenue Vehicle Hours/# of Accidents

REV/PVEH Passenger Revenue in $/# of Peak Vehicles

REV/RVH Passenger Revenue in $/Revenue Vehicle Hours in 100°'s
TREV/RVH Operating Revenue in $/Revenue Vehicle Hours in 100's
REV/TPAS Passenger Revenue in $/Passengers in 1000's

RVH/TSUB Revenue Vehicle Hours/Total Gov't Subsidy in $100's

PAS/TSUB Passengers/Total Gov't Subﬁidy in $100's

PQPﬁDSUB g;bggézed Area Population/Total Govemment Operating Subsidy
RVH/0SUB Revenue Vehicle Hours/Total Gov't Op. Subsidy in $100's
REV/TSUB Passenger Revenue in $/Total Gov't Subsidy in $100

PAS/OSUB Passengers/Total Gov't Op. Sub in $1,000

PAS /OEXP # Passenqers/Op Expense in $10,000

PAS/TWAG # Passengers/Total Labor & Fringe Expense in $10,000

PAS /FUEL # Passengers/Gallons of Diesel Fuel

REV/OEXP Operating Revenue/Operating Expense in $1Q,000

TREV/TEX Total Revenue in $/0Operating Expense in $10,000

POP/TSUB Urbanized Area Population/Total Govt. Subsidy in $100's
REV/0SUB Passenger Revenue in $/Total Govt. Operating Subsidy in

£1000's

*Denotes that the UCI calculations differ from the TSC method for
calculating performance indicators in the First Annual Report Section 1%
Reporting System, op. cit. pp. 1-11 ard 1-66.




PART 1A
TRANSIT PROPERTIES GROUPED INTO CLASSES BY ASUM 1 Z-SCORES

Source: Anderson and Fielding, Comparative Evaluation of
Transit, University of California, Irvine, January,
1982,
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PART 18
TRANSIT PERFORMANCE BY CLUSTER GROUPS

Notes:

1. Groups listed by CLUSTER # left of ID column. At end of each
aroup column is listed:

V¥ = valid cases

M = mean

S = standard deviation
A = minimum value

M = maximum value

2. FEight clusters are defined. CLUSTER 9 contains those that did not
enter any group. Unnumbered CLUSTER lists properties with
missing values which were not assigned a SUM 1 value.
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PART 3

TRAC STUDY CLUSTER ANALYSIS OF 1980 SMALL CITY/RURAL AREA DATA
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Small City/ Rural Clusters

CLUSTER ANALYSIS OF UuS. _SMALL SYST TPNS(1980IN=3],¥~13 __

WARDS METHOD GROMP 27 FUSE POINTS & 30 AT COEF  5.99% & CLUSTERS -

_ELASSLFICATION ARRAY

1 rd 1 1 k| 5 & Y Y A LY & § [ 5 1 1 1

&

CLUSTER 1 NUMBER OF CASES » 12

CASE NUMBERS
1 | 4 16 1T 18 19 22 231 2% 2% 27

CLUSTER DIAGNOSIS DF !lEﬂl!r STAMDARD DEVIATIONS AND F=RATID
AR __F-RATID Mg -

=RATIO ) EN-0ORIGC  STR=-OR1G
s L0431 =27217 S9TAT__ .2029 ) 20477 =4 2924 22314 <1096
7 .0878 8820 +5 808 .1908 10 + 0980 -.0218 2783 L0709
O L2272 Le%27 ___ 19.9300 §a0427 3 A2424 141312 22,0758 _ ___  4,4091__
12 <3370 0621 9.3400 641429 . 23640 It 1.8200 w4212
13 PLYLYd 217213 229730 1.6960 11 28311 +1437 13,1302 829
1 wie? =.3060 2875 «1308 9 AT 23607 1.68%8 +2770
2 27022 _a3799 15,5290 10,2914
LLUSIER . 2 MUMAER DE CASES = 1
_CASE_NUMBERS . —— _
2z
EYIATIONS AND F-RATIN
ViR F=RATID T MiE=0RIG STD=-0ORIG vaR F=RATIOD T NN=-ORIG STD=-ORIG
12 0.0000 - 8403 2.9000 0.0000 N 0.0000 3.8091 2.1700 0.0000
10____0,.0000 =,4478 ATO0_ 0.0000 2 0,0000 -, 0039 1.0000 0.0000
1 00000 -+1873 +2900 0.0000 3 0.0000 =,3%01 #.56300 0,%000
) 0. 0000 3.379% 1.13100 9.0000 Y 0.9000 =y 2400 _aB300 ____ Q.0000
11 0.0000 -2 910% 3.1300 D.0000 5 G.0000 3.6l28 5.2100 0.0000
13 0.0000 S.06L3 13,0500 . 0.0000 B 040000 3.120% 44,9600 D.00OL
1 0.0000 2,1219 2.9100 0.0000
CLUSTER 3 NUMBER OF CASES = 1
TCASE NUMBERS - T
_— e
CLUSTER DIAGNOSIS OF MEANS, STANOARD DEVIATIQNS AND F-RATID
e ¥AR_ F=RATIO__ T _ . AN-QRIG STD-ORIG _VAR | E=RATID I S _ MMeORIG _ STD-DRIC.
12 00000 3.6870 . 3%.2100 . . 0.0000 _ . _ 8 _ 0,0000 __ =,7T134 + 0000 . 0.0000
10 08,0000 =055 - 2700 0.0000 2 ¢.0000 3.9352 49. 7000 0.0000
) p-0000 - . 5567 »2260 0.0000 3 0.00060 -1 ALY O« 0000 g.00048
I 9___ 0.0000.. 1.480% _Z.3000 _ _ 0.000C ’ 0.0000__ 1,5437 2.3000 _ 0.0000 __
1n 040000 3,3301 48,2100 0.0000 s 0.0000 .1820 1.7600 0. 0000
13 D.0000  =-,9M2 20000 0.0000 B D.0 -
T 0. 0000 -, 7972 « 3900 0.0000
TCLUSTER & MUMBER OF CASES = 17
CASE NUNBERS
&__7 8 9 20 11 12 13 14 15 20 21 26 28 29 120 31
"CLUSTER GIAGNOSIS DF MEAMS, STANDARD DEVIATIONS AND F-NATID
MAR  F-RATIO I HN-ORIG = STO-ORIG VAR F=RATIN I AN-DRIG ~ STD-ORIG
2 20736 - 5518 5231259 3.331% 3 21992 -.4818 @00 B.01TH 31,9971 _
9 .2987 5410 1el947 22977 13 «3957 -.3022 1.7394 1.6381
—_ ] +9457 = b9 27694 + %069 11 23137 =-:2732 9,192% 50106
[ <5653 «29093 1.9639 « 7362 ) -6079 ~. 4050 11.936% T.2883
12 0971 =,2113 7.3888 5,9%89 8 29887 L0078 L3821 ~48%0
7 9871 L4036 1.5424 7880 1 1.3332 2598 +3747 «2188
10 1,7615 10449 22953 23357







PART 4

PERFORMANCE OF FIVE WASHINGTON SYSTEMS
IN RELATION TO SECTION 15 REVENUE VEHICLE CLASSES
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Transit Performance Indicators:

Detaiis by Transit System Size

MOTOR BUS
Fiscal year ending between 7/01/79 and 6/30/80
SUZE OF TRAMSIT SYSTEM: NUMBER OF REVEMUE VEMICLES
PERFORMANCE NIRCATOMS P ( 1000 & ALL
UNDER 28 | 7548 0.0 0024 zs04e | sooeee OVER | srerews
TOTAL AEVEMUE YEMICLES
THOUSAND UNE MILES . 1ee " nz2z e 1] L. 1] s
TOTAL PEVENUE VEHICLES (PM PEAK)
LINE MILES . wis 1281 AL TE] 2001 mz [- % s
TOTAL REVENUE VEHICLES (BASE PEPODY
PER THOUSAMD LINE MILES . "y "o 1z2s e 1402 s 1y
TOTAL ANNUAL YEMICLE MWLES
PER VEHICLE (P PEAK) 420029 42003 1 kAl ns 424525 #5001 1 R nild
PER OPERATOR 29728 227071 zEnze ms 2047 o2188 19080.0
PER VEHICLE HOUR (MILES PER MOUW)._ . ]| 124 138 128 122 123 131 . 22
PEW LNE MLE a2 1 £ 18] L= 1] 108813 1exns 147523 25047 1 129834
TOTAL ANNLAL HOURS
PER VEHICLE (PM PEAK) 31887 008 1002 mre 184 3430 7 308.4 8T8
PER QPERATOR 1783 1878 [E 11 178 18420 15414 7o 19322
TOTAL ANNUAL YEWICLE REVENUE MILES
PER VEWICLE (7% PEAK). 0832y 40231.3 374248 M908 0802 5 "7 508 4 309553
PER OPERATOR . _ ] F-40 T 218417 20900 8 20048 1 198363 19558 159183 179044
VEHICLE REVENUE HOUR (WRES PER HOURY ] 134 128 127 1.2 129 136 1" 121
PER LINE MLE . a2 L TR LT [T 10687.1 118wy 211z 1702,
2mo e 20748 a7 b X ] 20t 4 nne 2184 ) 051.3
17049 [ o114 1824 7 15000 15320 14247 14381 14045
201 ar -1 23 202 28 s 24
1t FT] 23 a7 20 22 10 21
05 04 05 04 0 0.4 04 G4
“ary [ T} 22488 ™) ey 100019 7 125002 | 1314
13 18 18 .. 2+ 24 1 28
20 70 32 32 33 a7 “ 41
"o 7o ) »o 74 e M 08
e 2y D 18 2.4 342 »o 18
L X 47 "= 783 (1A C T oot 847
0.2 02 0.2 02 0.2 02 02 0.
nyes 244002 7 mmes 217151 0851 9 51 1820
155 177 2 201 221 ns 1) [}
F 2 “i mr " .1 s ez 1729
mo %03 e me kX an3 a2 mea
0.1 nz 02 LH 02 L) [
[} ] 117 1420 e e 1 .y 2
o4 8 123254 152153 2a032 1 %709 [3%}cT ] 1293702 S1084.8
24 a0 52 L1
te 22 2 : -z
™ 3 ETE %7 “«p a4 57
= £ ) »2 %4 s “ws “e 22
0 21 20 20 22 20 20 24
:l 28 27 2 3z as s 13
1 [k 14 18 17 24 1] 18
2: 23 1 21 24 12 28 25
TOTAL ANNUAL VEMICLE MILES 24 18 .
HICLE MAINTENANCE EXPENSE . 34 a1 2% 0 23 !
:: Wuﬁ .. E e e E F3TY - TTNY F- "1 zms 1442.6 1" 1210 te87.5
TOTAL FEVE VEMICLES
mPER uam“!':mq:z EMPLOVEE . 25 25 28 26 9 18 8 18
MUNBER OF COLLISIOM ACCIDENTS y
PER MILLION VEMICLE MILES . w9 “ar aty - 2% s:: n:: s‘:
PER MILLION PASSENGER MILES 49 52 39 £ 11
NUMBER OF MONCOLLISION ACCIOE
m::.n MELLIOM VEHICLE Wt F S - 57 "7 e 193 0 n? J;: 2::
PER ML LION PASSENGER MNES o9 " 1e 9 22 e

Source: National Urban Mass Transportation Statistics:

Second Annual Report - Section 15§ Reporting Sys-
tem. USDOT, June, 1982,






