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Metro Transit Division

Department of Transportation
King Street Center, KSC-TR-0415
201 South Jackson Street
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FM:  Victor Obeso, Supervisor and Chuck Sawyer, Supervisor
Service Planning Research and Management Information

TO: Interested parties

RE: 2004 Route Performance Report
2002 — 2003 Peer Agency Comparisons

Attached are copies of the 2004 Route Performance Report (Report) and the 2002 —
2003 Peer Agency Comparison. These respectively report on the performance of
individual King County Metro routes and the performance of the Metro system as a
whole compared to peer transit agencies.

The objective of measuring route performance is to identify individual services that may
require modification, expansion or termination based on their performance. The purpose
of the peer comparison is to provide an overall sense of how King County Metro is
performing compared to its peers in the transit industry.

2004 Route Performance. The Report shows five performance measures for each route,
and performance is shown separately for each subarea, separated into three time periods.
The measures used to evaluate each route were established by the 1997 Route
Performance Guidelines (Guidelines), developed by King County Metro in response to
the Six-Year Transit Development Plan for 1996 — 2001 policy directing regular
performance reports. Additional route performance measures were adopted as part of the
Six-Year Transit Development Plan for 2002 — 2007 (Six-Year Plan). One of these
measures, “Passenger Miles/ Revenue Seat Miles,” was intended to “assess the degree to
which transit services contribute to the reduction of total vehicle miles traveled.” The
2003 Report contained a discussion of some of the issues with using this measure and
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proposed a substitute measure “Passenger Miles/ Vehicle Miles” that would provide
consistent information on the passenger miles provided per vehicle mile driven. The
analysis requested by the King County Regional Transit Committee comparing the results
of applying each of these measures showed that the overall performance rating of routes
for the system and between subareas was not changed. A substantial number of
individual route variants did score differently using this measure, indicating that it is a
different measure; one that more accurately reflects the intended assessment of transit
performance in reducing vehicle miles traveled. A summary or the full analysis report is
available on request. The results were significant enough that the proposed replacement
measure has been used in the 2004 Route Performance Report. Examining the
performance scores in this Report also provides an opportunity to review the usefulness
of this measure. Additional information about all measures and a discussion of their use
is contained in the Introduction to the Report.

e Two performance categories are highlighted on the Report tables — “below minimum”
and “strong.” The “below minimum” performance rating indicates that a route should
be evaluated for changes that might improve its performance, or for termination if
performance does not improve. Routes with “strong” performance are to be
considered for expansion.

e The categories of “strong” and “below minimum” are determined by using a
threshold value that is kept constant over several years in order to allow tracking of
changes in individual routes. For 2004 through 2006, the thresholds based on route
data from 2001 were to be replaced with thresholds from 2004 performance data.
Currently the computer analysis and reporting system for passenger counts is being
updated. To allow tracking of changes in routes over several years, it is important that
the annual data and the thresholds used for evaluating it are generated in the same
way. Thresholds will be replaced in 2005 using data from the updated computer
processing system. The performance thresholds established in 2001 are used in this
Report, and a table showing these values is in the Introduction section.

e The comparative nature of the evaluation means that most routes will show moderate
performance - neither particularly strong nor weak. Although it may be appropriate
for a variety of reasons to accept continued performance at the same level for an
individual route, the Report is intended to be a tool that is used to continually improve
performance. To allow overall performance trends to be examined, the Introduction
section of the Report includes tables that summarize service delivery and
performance by time period.

The Report includes a table of contents, followed by an introductory section, and then
route performance by time period in separate subarea sections.
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Peer Agency Comparison, 2001 to 2003. King County Metro is compared with 27 peer
transit systems for Motor Bus and Trolley Bus on three measures requested by the
Regional Transit Committee at their September 2003 meeting. The three measures and
their corresponding policy areas have been included and discussed in Strategy M-1 of the
current Six-Year Plan:

1) the percent change in Boardings per Platform hour (Cost and Efficiency
Policy Area);

2) the percent change in Operating Cost per Platform Hour (Cost and Efficiency
Policy Area); and

3) the percent change in Boardings per Capita (Mobility Policy Area).

The data used for these comparisons are from the Federal Transit Administration’s
National Transit Database, just released for 2003. These measures therefore focus on
changes from 2001 to 2003, the year for which the most current data are available. King
County Metro’s statistics for Motor Bus and Trolley Bus include service operated by
Metro under contract to Sound Transit.

The peer comparison is attached to this memorandum, and is comprised of four graphs
showing the comparative performance of large systems within the United States.

® The first graph (Figure 1) provides context for these comparisons by showing the
total 2003 Motor Bus and Trolley Bus boardings for all 31 transit agencies in the
U.S. with over 30 million boardings in that year, including the 27 agencies used for
Metro’s peer comparisons. Metro had the ninth highest Motor Bus and Trolley Bus
boardings of all agencies, and seventh highest of the peer agencies. (Note that the
boardings are not directly comparable to the rides reported in the Route Performance
Report as the Peer Comparison includes routes operated for Sound Transit and the
rides within the downtown Seattle Ride Free Area.)

e King County Metro saw an average annual decline of 3.3 percent in boardings per
platform hour on motor bus and trolley bus service, compared with a 2.9 percent
annual average decline in boardings per platform hour for the peer group. (Figure 2.)
Metro’s higher than average decline results from two factors: a decline in overall
ridership of 2.7 percent from 2001 to 2003, and a 4.9 percent increase in service
hours.

The decline in overall ridership was largely due to the economic slump in the region,
with the loss of about 57,000 jobs in King County over this period. One example of
the change in ridership is provided by Route 174, used by many employees of
industries associated with Seattle Boeing and Sea-Tac International Airport, which
experienced a 4.5% decline in ridership between fall 2001 and fall 2003.



Route Performance Report — Peer Agency Comparisons
July 14, 2005
Page 4 of 4

The major part of the increased service hours went into the East service subarea in
fall 2001. New hours of service typically take some time to influence potential riders,
especially in a period of economic downtown and lower ridership. But between
spring 2001 and spring 2004 ridership in the East service subarea of the County had
grown over 6%, indicating that the longer term positive impact of adding hours of
service will be reflected in future years.

® Operating cost per platform hour increased by an annual average of 4.3 percent
between 2001 and 2003 for the peer group (Figure 3). King County Metro’s annual
average increase of 4.1 percent fell slightly below that of the peer group. Metro’s
cost increases over this period were largely due to increased labor and benefit costs,
worker’s compensation and the increased cost of fuel.

e King County Metro’s boardings per capita of service area population decreased by
an annual average of 1.6 percent between 2001 and 2003, compared with an average
decline of 2.3 percent for the peer group (Figure 4). Some of the peer agencies show
dramatic changes in boardings per capita, indicating that they either changed the
definition of their service area between 2001 and 2003, or perhaps updated their
population estimates using available 2000 census data. King County Metro Transit
updates service area population annually using estimates prepared by the State of
Washington. The June 2004 updated annual population indicates that King County
grew in population by about 1.2 percent between 2001 and 2003. The increase in
population may account for part of the decline in boardings per capita.

Some or all of the remaining decrease in boardings per capita is likely a result of the
overall economic decline and decrease in work commuters in the Puget Sound region.
Although changes in commuter ridership impact all time periods, change in the
number of boardings during the peak commute periods versus other time periods can
indicate the influence of employment levels on ridership. For King County Metro
service, about 790,000 fewer peak riders boarded in 2003 than in 2001. The
substantially larger loss of boardings in the peak periods indicates that changes in
employment levels contributed heavily to the decrease in boardings per capita.

Additional Information

Should you have any questions about the Report on 2004 Route Performance, please call
Victor Obeso at 263-3109, or Diane Harper, transit planner, at 684-1646.

Should you have any questions about the Peer Agency Comparisons, 2001 to 2003,
please call Chuck Sawyer at 684-1512.
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Figure 1: Motor Bus and Trolley Bus Boardings, 2003
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Note: King County Metro boardings including Sound Transit service operated by Metro.
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Figure 2: Average Yearly Percent Change in Boardings Per
Platform Hour (2001 to 2003) (Motor Bus and Trolley Bus)
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Source: National Transit Database, 2001 and 2003
Note: King County Metro boardings including Sound Transit service operated by Metro.
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Figure 3: Average Yearly Percent Change in Operating Cost Per
Platform Hour (2001 to 2003) (Motor Bus and Trolley Bus)
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Source: National Transit Database, 2001 and 2003
Note: King County Metro boardings including Sound Transit service operated by Metro.
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Figure 4: Average Yearly Percent Change

in Boardings Per Capita (Service Area Population)
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Performance Measures: Discussion and Examples

» Riders per revenue hour. Routes with many ons and offs during each trip tend to do
well on this measure. The high number of ons and offs is typical for streets through dense
population and employment areas, where many riders make short trips. Express trips
where each seat is occupied by the same person for a trip of multiple miles do not do as
well. The length of the trip and the density of the population and employment (thus
number of stops) along it are correlated to performance on this measure. There are
exceptions where an express trip that fills all seats and travels at mostly freeway speeds
will do very well because the number of revenue hours per trip is quite small. The range
on this measure for the individual route variants at different times is high, with 98% of the
route variants falling between 6 and 93 riders per revenue hour.

Example: Routes 3S TB is a very short route, while Route 177 travels from Federal
Way to Seattle. These two routes in the peak time period have about the same number
of trips (10,900 and 10,700 annually). Route 177 actually carries about 13% more
riders than Route 3S TB, (403,000 versus 356,000 riders annually). But Route 3 S TB
takes only 26 minutes per trip, while Route 177 takes about 45 minutes. Since one of
the factors in this measure is time spent in carrying riders, Route 3S TB scores much
higher on this measure than does Route 177, 75 rider per revenue hour versus 50
riders per revenue hour. This illustrates for routes with a similar number of riders,
performance on this measures will vary with the length of the route in minutes.

» The ratio of fare revenue to operating expense is the percentage cost recovery from
fares paid by customers. There is a high correlation between the measure of riders per
revenue hour and this ratio — the more riders who get on and off the coach during an hour
of service, the more fare revenue is received to pay for that service. There are some
exceptions, routes that are unusually high or low in fare revenue for the number of riders.
Two of the reasons for these exceptions are: 1) operating expense is dependent on the
number of platform hours and miles driven, rather than the number of revenue hours; and
2) some routes have a higher number of riders who have reduced fares or transfers. The
range in cost recovery from fares is high, with 98% of the route variants falling between 2%
and 55%.

» Examples: The prior example of Route 3S TB and Route 177 also illustrates
the relationship between riders per hour and this measure. While Route 177
carries 403,000 riders annually, while Route 3S TB carries 356,000; many more
riders get on and off Route 3 each hour of operation (or hour of expense). Route
3S TB averages 47% of its operating expense covered by fares; while Route 177
with more riders, but fewer riders per hour of operation, averages only 29% fare
recovery. There are some exceptions where the expense recovery from fares is not
directly related to the number of riders even though operational expenses are the
same. An example would be Route 271. Both Route 271 and Route 255 cost
about $1.8 million annually, and both serve about 430,000 riders annually. But
Route 271 serves both a community college campus and the University of
Washington. Due to the the higher rate of off-peak rides and number of transfers,
the cost recovery from fares is only 16% for Route 271; while Route 255 averages
about 30% fare return.
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Passenger miles per revenue hour. This is a new measure that is intended to value
routes that provide trips of many miles. One rider may occupy a seat for the same number
of miles on a long distance trip as do many riders each traveling only a mile or two.
Performance on this measure has a substantial correlation to average length of the route in
miles, the average speed of the vehicle (miles traveled per hour), and the route design and
purpose. With the same number of riders, routes that travel faster will do better on this
measure. The range on this measure for individual route variants is very high, with 98% of
the route variants falling between 24 and 750 passenger miles per revenue hour.

Example: Routes 190 and 191 travel about the same number of miles between Star
Lake Park-and-Ride and downtown Seattle (20 and 22 miles), and they also have the
about the same number of trips (3000 and 2800 annually) and riders (79,000 and
72,000). They both travel about 60,800 miles annually while carrying riders. In 2004,
Route 190 averaged 665 passenger miles per revenue hour, while Route 191
averaged only 309 passenger miles per revenue hour. The difference is a result of the
route design: Route 191 travels a long distance on Highway 99 before getting on I-5;
Route 190 travels almost exclusively via the freeway; thus there is a large difference in
speed, or the revenue miles per revenue hour. Route 190 carries many more riders
per hour, as each trip takes less time. Also, as an all freeway route it makes no stops
between Star Lake and Seattle, so all passengers travel the full length of the route,
while Route 191 has intermediate stops, so some riders travel fewer miles than others.

Passenger miles divided by platform miles. This is a replacement measure used in the
2004 Report as a substitute for “Passenger miles divided by revenue seat miles,” the
measure adopted in the Six-Year Plan Strategy M-3. The Plan states that the intent of this
measure is to “assess the degree to which transit services contribute to the reduction of
total vehicle miles traveled.”

The difficulties associated with using the initial formula of “passenger miles divided by
revenue seat miles” are that the number of seats per coach varies, and revenue miles are
not the total vehicle miles. The simpler formula of “passenger miles divided by platform
miles” gives a score directly addressing the usefulness of transit in reducing total vehicle
miles traveled, without the variability inherent in using seats as a multiplier and including all
miles that the coach travels.

Example comparing the two measures: Route 3S TB trips in the offpeak time
period carried riders 17.8 miles for each mile the coach travels, in coaches that
averaged 42 seats. Route 150 in the peak time period provided about 2% more
passenger miles (18.1) per mile the coach traveled, and used coaches averaging
58 seats.

Using the measure “passenger miles to revenue seat miles,” Route 3S TB trips
would score .457, and Route 150 would score .416. Route 150 would score
almost 9% lower than Route 3S TB, instead of 2% better. If next year it is more
efficient for the Route 3S TB trips to be made in an articulated coach with 56 seats,
and both travel the same miles and carry the same number of passenger miles as
they did the year before, Route 3S TB would score much lower at only .343 - a
score 18% lower than Route 150. Differences also result from considering only the
revenue miles instead of all the miles a coach travels.
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This kind of year to year variation in the same route, and variation between routes that
actually remove the same number of vehicle miles from our roadways is avoided by using
platform miles instead of revenue seat miles in the equation.

A background analysis is available that shows the results for each route variant using each
of these two measures. The substitution does not change the overall route performance of
the system, and it impacts about an equal percentage of each subarea’s routes. It does
change the performance category of 19% of the route variants, making them directly
comparable on passenger miles carried per coach mile.

The “Route Effectiveness” rating is intended to provide an overall look at the four
performance measures. It has been defined as the sum of the standard deviation for each
of the four performance measures. Standard deviation calculations are dependent on the
number of items in the group, so it cannot be meaningful when looking across different
groups — in this case, different time periods in the same subarea, or the same time period
in multiple subareas. An illustration of this situation would be the high school student who
ranked number 3 in a group of 50 high school students. That student likely would not have
the same performance as one who ranked number 3 in a group of 250 high school
students. Similarly the Route Effectiveness score of “3” in a group of 20 routes is not the
same number as the score of “3” in a group of 80 routes.

The other four reported numbers in the tables have a physical base that is measured
instead of a mathematical relationship. For instance, 322 rider miles per revenue hour is
the same in the midday and in the peak, in the East subarea and in the West subarea.
Within a particular group, 322 rider miles per revenue mile might be considered a “strong”
route or a “below minimum” route, but the number of rider miles per revenue hour is
constant. The Route Effectiveness measure only indicates performance within the one
group, i.e. a score of 3.1 in the midday in the East is not the same as a score of 3.1 in the
midday in the West, or the same as a 3.1 score for the East in the peak. The only way to
be able to compare the Route Effectiveness numbers between time periods and subareas
would be to put all of the routes from every time period and subarea in one group, and then
each one of them would have a new score as part of the larger group.

In general, few routes have both ratings of high performance in one or more measures and
below minimum performance in others. Really high or really low performance on one or
two of the measures is enough in some cases to weight the overall Route Effectiveness
measure. By definition, the average over the entire group for this measure will be 0, since
standard deviation has equal negative and positive values.
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