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SUMMARY

This project, conducted under the Texas A&M Intelligent Transportation Systems (ITS)
Research Center of Excellence (RCE), is the second phase of a project focusing on the use of ITS
technologies to improve specialized transportation service delivery. This portion of the project
examined the benefitsof METROL.ft’ sparatransit scheduling system, which usesthe PASS software
by Trapeze®. The project was funded by the Federal Highway Administration (FHWA) and by the
Metropolitan Transit Authority of Harris County (METRO). The objectives of the project are as
follows:

» to verify the gans in service efficiency METROLIft has experienced since the
implementation of the AVL and advanced scheduling systems,

» tolook for possible additional efficiency gains, through the elimination of excess dack
time generated by same-day changes, and to compare METROL ift service efficiency with
that of other paratransit providers,

» to examine possible technology/software options for integrating paratransit and fixed-
route transit service; and

» to examine possible technologies, and existing policies and experiences, in trip-by-trip
eigibility for paratransit service.

METROLIft and ITS Technologies. METROL.ift provides an average of 3,809 trips per
day to individuals with specia needsin the Houston area. Ridership hasincreased steadily since the
service began in 1979. The service area has also been expanded over time and currently comprises
570 sguare miles. Riders phone one day in advance for trip reservations, which are scheduled on
METROLIft's 117 vans and 92 sedans using the PASS scheduling software. On the day of service,
METROL.Ift dispatch operators and dispatchers monitor vehicle manifestsfor late vehicles and enter
trip cancellations, reports of no-show passengers, “ready-early” return trip requests, and other
changes to the pre-arranged schedules.

An automatic vehicle location (AVL) system is used to track the locations of METROL.ft
vehicles and to help dispatchers select vehicles that can pick up a new trip or a changed travel
itinerary. METROL.ft maintains up to twenty protection routes to handle overflow trips from the
manifests and uses taxicabs as backup when necessary to ensure on-time service. Protection routes
are spare vehicles and drivers, which are available to replace existing revenue service. In all,
approximately 750 real-time changes are made per day. Although dispatchers use both the PASS
software and the AVL system to make these changes, the systems are separate.

Since the implementation of the AVL system in 1994 and the PASS software in 1995,
METROLIft' s service efficiency has increased some 10.3 percent, from 2.13 passengers carried per
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revenue hour to 2.35 passengers per revenue hour. This improvement has occurred despite a
approximately 27 percent increase in the service area during that time.

Assessing Potential to M aximize Service Efficiency: Sack time refers to times during the
service day when a vehicle is not carrying passengers. High percentages of dack time in vehicle
manifests indicate inefficiencies that, if eliminated, would increase the total passenger-carrying
capacity of the METROLIft fleet. Some dack time may be created during initial scheduling,
depending on how closdly different trips can be accommodated on vehicle manifests. Cancellations
and no-show passengers on the day of service create holes in the pre-arranged schedules, resulting
in additional dack time.

Before this same-day dack time can be analyzed, “false” dack time must be eliminated. False
dack time can appear on a PASS-generated report when atrip is removed or “unassigned” from a
vehiclethat isrunning late or experiencing difficulties. Also, somedack is“real” but unusable, either
becauseit istoo short atime slot to accommodate another trip or because the slack period openswith
insufficient advance notice for the dispatcher to assign atrip tofill it. Finally, thelocation of avehicle
will determine whether it will be a match for amoved or added trip.

Researchers examined dispatcher logs for three consecutive Wednesdays and three
consecutive Saturdays for real dack time, false slack time, and to identify causes of reported slack
time. All available dack timewas identified first. Time dotsthat were at least 40 minutes long and
identifiable at least 40 minutes prior to when they occurred were examined in more detail. This
analysis indicated that the usable or true dack time available for reassgnment on these six days
represented avery small fraction of total servicetime, ranging from 0.3 to 4.5 percent. Thisamount
represents a similar percent increase in the number of potential trips per day that might have been
moved to routes, providing the appropriate vehicles could be assumed to bein the right geographical
locations for the tripsin question.

Automated Scheduling in Other Paratransit Systems. A survey was mailed to 50
paratransit providersin North Americato gain information on their scheduling software, scheduling
practices, and service efficiencies. Twenty-two responseswerereceived. Thesurvey resultsindicate
that METROLIft has one of the highest levels of passengers carried per revenue hour. METROL.ft
also rates as one of the highest-ranking paratransit providers in the amount of same-day scheduling
changesit provides.

Linking Paratransit with Fixed-Route Service: In addition to the 22 providers responding
to the survey, a few paratransit systems are planning or implementing fixed-route options for
paratransit passengers. Further, severa systems use or plan to start trip-by-trip eigibility, moving
paratransit riders to fixed-routes when service is available to accommodate trip origins and
destinations. A few other systems are planning integrated servicesthat will alow paratransit to feed
into fixed routes, shortening the paratransit portion of atrip. Of theresponding paratransit providers,
only the SantaClaraValley Transit Authority (VTA) iscurrently scheduling paratransit tripsthat link
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with the light rail system. The agency staff responding indicated that these trips are more difficult to
schedule and execute, and represent only a small amount of their paratransit service.

Conclusions and Recommendations. Researchers examined three options for expanding
METROLIft capacity in this study: filling usable dack time, shifting some paratransit tripsto fixed-
routetransit through trip-by-trip eligibility, and integrating paratransit trip segmentswith fixed-route
segments.  Of these options, trip-by-trip eligibility appears to offer the greatest potential for
increasing the number of METROLIft passengers carried on a daily basis, without compromising
service quality. However, the survey results indicate that trip-by-trip eligibility has not been
implemented by any large transit system. To do so will require integration of software to allow
METROLIft dispatch and reservation operators to view both paratransit and METRO fixed-route
schedule information when scheduling trips.
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CHAPTER ONE—INTRODUCTION

Background

Providing public transportation services that are accessible to individuals with special needs
has been an ongoing concern of federal, state, and local governments, transit operators, and advocacy
groups. Current federal regulations require that transit systems provide both main-line-accessible
service and paratransit or other specialized service to individuals with specia needs. Many transit
agenciesin the United States are working to improve the responsiveness and timeliness of paratransit
systems, while at the same time maximizing the efficiency of these services.

Advanced paratransit scheduling and routing technologies represent one approach being
implemented by paratransit systems. Benefits of these technologies include enhancing service
productivity, responding to changes in client travel schedules, and improving adherence to trip
schedules. Furthermore, when combined with automatic vehicle location (AVL) systems and other
Intelligent Transportation Systems (I TS) technol ogies, advanced paratransit scheduling systems may
alow transit operators to provide dynamic, rea-time paratransit scheduling and other service
enhancements, further increasing efficiency by restoring capacity lost to last-minute changes.

This study was conducted under Texas A&M’s TS Research Center of Excellence (RCE),
with funding from the Metropolitan Transit Authority of Harris County (METRO) and the Federal
Highway Administration (FHWA). It represents the second phase of a project focusing on the use
of ITStechnologiestoimprove specialized transportation service delivery. Thefirst phase examined
the use of an AVL system, AirTouch, with METROL.ft, METRO’ s specialized paratransit service.
This report documents an assessment of the Trapeze® Automatic Scheduling software, an anaysis
of potential slack time and aternative approaches to fill available capacity, and a survey of other
paratransit systems.

Organization of This Report

The remainder of this report is organized into five chapters. Chapter Two provides an
overview of METROLIft and the use of advanced technologies to enhance METROL.ft service.
Chapter Three describes the procedures and results of the assessment of METROLIft's service
efficiency based on trip scheduling. Chapter Four summarizes the results of a survey of other
paratransit systems and their experiences with advanced scheduling software. Chapter Five focuses
on the experiences of paratransit systems with fixed-route integration. Chapter Six presents
conclusions, suggestions for future activities at METROL.ft, and areas for further research.
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CHAPTER TWO—METROLIFT AND ITSTECHNOLOGIES

This chapter provides an overview of the AVL system and Trapeze® Automatic Scheduling
software programs used with METROL.ft. The benefits realized through the use of these advanced
technologies are highlighted.

Automatic Paratransit Scheduling Systems

Paratransit services such as METROLIft are a form of demand-responsive transit. Unlike
conventional fixed-route service, paratransit vehicles make sequences of door-to-door trips
determined by their riders’ origins, destinations, and requested trip times. Where fixed-route service
strives to adhere to a set schedule of arrival times aong a predetermined route, paratransit service
must meet standards for maximum ride times and maximum time “windows’ for estimated arrival at
originsand destinationsthat changedaily. Scheduling paratransit tripsmanualy isdifficult, especialy
in maor metropolitan areas like Houston and with large vehicle fleets like METROLIft.

Automated scheduling software enables the reservation or dispatch operator to build and
revise avehicle'sdaily trip sequence, or “manifest”, according to the paratransit system’s capacity
and availabletrip times. Automated scheduling can be used for pre-arranged tripsand, in some cases,
for real-time trip scheduling (1). The Trapeze® PASS paratransit software allows both advance-
reservation and same-day trip scheduling. The system’s functions include client registration and
Americanswith Disability (ADA) eligibility determination; trip reservationsand dispatching; schedule
adjustment assi stancein responseto cancel lationsand other same-day schedul e changes; and tracking
of customer complaints and comments.

METROLIft'sUseof ITS Technologies

METRO initiated METROLIft in 1979 to provide speciadized paratransit services to
individualswith special needs. METROL.ft provides pre-schedul ed, curb-to-curb transportation for
individuas who are unable to ride accessible fixed-route buses. METRO provides approximately
3,802 daily trips in a 570-square mile service area using 117 vans, 92 sedans, and backup taxi
services.

Like most transit agencies in the country, METRO has experienced a steady increase in
demand for METROLIft service. In 1985, the METROL.ft system averaged approximately 25,000
passengers per month. By 1992, monthly ridership had grown to some 50,000, and by 1999,
approximately 93,700 riders per month were using the system.

Figure lillustratesthe METROL.ft reservation process. METROLIft customerscall oneday
in advance to schedule trips. Based on these trip requests and on subscription trips or standing
reservations, manifests are built for each of the METROL.ft vans and sedans. On the day of service,
these manifests may be modified in response to customer calls and requests, which may include trip
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cancellations, changesin pick-up times, driver reports of vehicletrouble or other problems, and other
conditions that alter the pre-planned trip schedules. On average, 750 changes occur to vehicle
manifests during the course of a service day. In addition to the regular METROL.Ift vehicles, extra
vehicles are kept on standby as “ protection routes’ to handle any overflow that occurs on the day of
service resulting from service interruptions or late vehicles.

RESERVATION
OPERATOR

hitial reservations,
pickup times

VEHICLE
OPERATOR
Initial manifest

DISPATCHER
PASS

SYSTEM

Figure 1. METROLIft Reservation System

In 1995, METRO implemented PASS, an automated paratransit scheduling system with the
METROL.Ift service, to enhancethe efficiency of the METROLIift system. The automated scheduling
system was coordinated with the AVL system implemented in 1994. Both systems have become
integral parts of METROLIft customer information services,; patrons are encouraged to call the
dispatch center on the day of a scheduled ride to check on the status of their reservation, and on the
status of the vehicle and its schedule and/or current location. The AVL system is also used to assist
vehicle operators find addresses and to re-schedule or re-route vehicles as needed from the original
manifest. The AVL system helpsto providethenecessary “vehiclestatus’ information for dispatchers
to re-schedule rides in real-time.  Vehicle operators and dispatch staff communicate changes,
problems, and updates through radios, telephones, and Mobile Data Terminals (MDTS).

The PASS scheduling system al so providesinformation, such asflagging of late vehicles, that
the dispatch center usesto adjust vehicle manifestsasneeded. Currently, oneoperator inthedispatch
center works full-time performing same-day scheduling and re-scheduling in response to telephoned
requests. Another isafull-time*trouble shooter,” examining therea-timeinformation availablefrom
both the PASS and AVL systems and making adjustments to manifeststo correct for late vehicles or
other unforeseen difficulties in the manifests. Two dispatchers communicate with the vehicle
operators over cellular telephones or radios, relaying information concerning schedule changes. Up
to five dispatch operators take calls from patrons. Figure 2 shows the network of the dispatch
operators, dispatchers, AVL and PASS systems, and vehicle operators during a service day.

4 Texas Transportation Institute



@ VEHICLE
OPERATOR,

- Navigational
- Vehicle location, assistance, driver
Schedule status questions or
problems
- Requests for changes - Changes to

to pickup tme b e, e manifest

- Real-time changes - Real-time changes ™

by client requests due to late vehicles
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PROTECTION
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, _ BACKUP
- Current vehicle locations TAXICABS,

Figure 2. METROLIft Information Network -- Day of Service

METRO plansto integrate the software of the AVL and PASS systemsto verify thelocation
of the vehicle when the vehicle operator pushes the “perform” button on the MDT. Since this
function actually updates and recal cul ates the vehicle' s schedule in the PASS system, it isimperative
to verify that the operator pushesthe“perform” button at the pick-up location shown on the manifest.
A “perform” signal received from alocation other than the one shown on the manifest will cause the
schedule recalculation (predicting when the vehicle will arrive at its next pick-up) to be wrong.
METROL.ft aso plansto make more extensive use of theMTDson METROL.ft vehicles, improving
the communication of re-scheduling information to the vehicle operators. METROLIift hopes to
improve the capacity for same-day scheduling with these enhancements, which should further help
to maximize the quality and efficiency of METROLIft service by reducing service lateness and by
reuse of vacant capacity from cancellations.
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I mpact of Technologies

Asillustrated in Figure 3, overal efficiency of METROL.ft service has increased some 10.3
percent since the implementation of automated scheduling, from 2.13 passengers per revenue hour
in Fiscal Year 1995 to 2.35 passengers per revenue hour as of Fiscal Year 1998. For METROL.ift
vans and sedans, excluding taxicab service, passengers per revenue hour increased 9.3 percent, from
1.82 t0 1.99 over the same period. METROL.ft achieved these increases despite an approximate 27
percent expansion of the METROL.Ift service area during the same time period.

Timeline =

(1w "bs) eeuy eonies

Passengers/Rev. Hour

Passengers/Revenue Hour (Y1) — —— Service Area (sq. miles) (Y2)

Figure 3. METROL.Ift Service Efficiency and Service Area Changes, FY 1995-1998
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CHAPTER THREE—ASSESSING THE POTENTIAL TO MAXIMIZE
METROLIFT SERVICE EFFICIENCY

Asreviewed in Chapter Two, gainshave beenrealized in METROLIft serviceefficiency since
1994, which can be attributed in part to the AVL and advanced scheduling systems. Areas for
obtaining further service efficiencies were examined. This chapter describes the assessment of slack
time and the exploration of the use of taxis for some of METROL.ft’s shorter trips.

Slack Timein METROLIft Service

Trip manifestsare built from trip requests, using acceptabl e time windowsfor passenger pick-
ups and drop-offs and the expected trip timesin minutes. Trip timesare calculated from trip lengths
in miles, with coefficients to account for average traffic speeds at different times of the day.

Dispatchers schedule trips as closely together as possible without compromising on-time
performance and maximum ride time for passengers. Depending on how closely individual trips fit
together on a manifest, there are periods of dack time when a paratransit vehicle is not carrying
passengers. Slack time can be as little as aminute or aslong as several hours. To maximize service
efficiency, measured in passengers per revenue hour, dack time must be minimized.

On the day of service, anumber of real-world, real-time variables affect the execution of the
pre-arranged vehicle schedules. Traffic and weather conditions, trip cancellations, passenger no-
shows, and same-day trip requests or trip changes may create periods of dack time in avehicle's
schedule or may cause the vehicle to run behind schedule, necessitating the reassignment of some
trips to maintain on-time performance.

METROL.ft created areport measuring slack beforeand after each day of service, listing each
instance of reported slack time by time of day and by manifest/vehicle number. The slack report
generated beforethe day of service showshow tightly tripsare scheduled. Thedack report generated
after the day of service can be used to measure service efficiency over the course of the day’s
scheduling changes. However, the after lack report cannot be taken completely at face value. Some
reported dack time actually reflects needed time added to a vehicle' s schedule in the form of atrip
unassigned from that vehicle's manifest and moved to another. Other slack time may be “real” but
unexpected and therefore unusable for other trips, such as the minutes that a vehicle may spend
waiting for a no-show passenger.

To diminate false dack time, dispatcher logs from February 1998 were examined for
unassigned trips and other incidentsthat could account for periods of reported slack time that did not
actually represent idlevehicletime. Figure4 illustratesthe difference between uncorrected dack time
as reported and true slack time for one of the six days examined. The total uncorrected slack time
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for the day was 9,555 minutes, or approximately 10 percent of METROL.ft service timefor the day.
Appendix A contains slack time graphs for all six days that were examined.

1200
1100 True
1000 e Uncorrected
800
800
700
600
500
400 i
300
200
100 |, 3
0 \HH\HH\‘HHHH\H‘H\HHHH -
8:00 14:00 20:00
5:00 11:00 17:00 23:00

Time of Day

Minutes
(]

Figure4. Uncorrected Slack Timeversus True
Slack Time: Total for All Vehicles, February 18,
1998

Slack timewas examined for three consecutive Wednesdays and three consecutive Saturdayss,
al in February of 1998. Figure5 showsdack time before and after the day of servicefor Wednesday,
February 18. The dack time is shown in minutes, totaled over al METROLIift vehicles. Total
METROLIft service time for the day was 1,606 hours; before slack time totaled 2,282 minutes (38
hours, or 2.4 percent of servicetime), and true after slack totaled 6,149 minutes (102.5 hours, or 6.4
percent of service time).
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—  After Day of Service
500 | e Before Day of Service

8:00 14:00 20:00
5:00 11:00 17:00 23:00

Figure5. Total Slack Time for Wednesday,
February 18, 1998: all METROL ft vehicles.

Researchers examined the remaining true slack time to identify periods that could be filled
with new trips. In order to be useful for this purpose, a lack time period must be long enough for
avehicleto reach aclient’s home or other point of origin, deliver the client to his or her destination,
and arrive at the next previously-scheduled pick-up point on the manifest. From information on
typical trip lengths, the time slot needed is at least 40 minutes long, and must open up with at least
40 minutes notice in order for the dispatch center to notify the driver.

Figures 6 and 7 show the usable slack time as compared to the total true slack time for
Wednesday, February 18, and Saturday, February 14. Over the three Wednesdays, the portion of
total daily dack time potentially usable for new trips ranged from 6 to 25 percent, for an average of
16 percent. Usable dack time on the three Saturdays represented 23 to 41 percent, for an average
of 33 percent of the true slack time.
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Figure7. Total and Usable Slack Time
for Saturday, February 14, 1998: All
METROLIft Vehicles

Figure6. Total and Usable Slack Time
for Wednesday, February 18, 1998: All
METROLIft Vehicles

It isimportant to reiterate that slack time represents only afraction of the total METROL.ft
servicetime on the days examined. For Wednesday, February 18, thetotal dack time -- both true and
fase -- for vans and sedans over the course of the service day was 6,149 minutes (102.5 hours) out
of 96,334 minutes (1,606 hours) of METROLIft service, excluding protection routes and taxicab
service hours. Total slack time accounted for only 6.4 percent of thetimethat METROL. ift vansand
sedanswerein service on February 18. Usable slack timefor the day was 787 minutes, or 0.8 percent
of the day’s service time. Table 1 summarizes the dack time for each of the six days, examined as
a percentage of each day’stotal servicetime.
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Table1l. Slack Time as Percentage of METROLIft Service Time

Day METROL ift Total Slack Time Usable Slack Time
Service Time
(Minutes) Minutes Per cent of Minutes Per cent of
Service Time Service Time
Wednesdays:
2-11-98 96645 5553 5.7 330 0.3
2-18-98 96334 6149 6.4 787 0.8
2-25-98 96496 7929 8.2 1981 2.1
Saturdays:
2-07-98 37036 4096 111 1683 4.5
2-14-98 36794 3873 10.5 889 2.4
2-21-98 36476 4331 11.9 1566 4.3

Figure 8 shows the usable slack time dots that were reported on February 18. The time of
day shown for each dlot isthe time that the slack was reported to the dispatcher. Since reportsfrom
the vehicle operators to the dispatchers tend to be clustered (e.g., at 11:30, a vehicle operator may
report three passenger pickups and a period of slack time, al of which took place during the
preceding two hours). Slack time reported by the operator and graphed bel ow, therefore, took place
before the hours shown. Usable dack time, in practice, will come from phoned-in cancellations and
from real-time operator reports of no-show passengers. The usable time dotsidentified here serve
as an example and as arough approximation of how usable dack time was distributed throughout the
day. Time dots available in sedan manifests are shown as white blocks in the chart; time dots
available in van manifests are shown as grey blocks.
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Figure 8. Usable Slack Periods, February 18, 1998
Moving Trips

Asdescribed in Chapter Two, numerous changes occur in METROL.ft trip schedules on the
actual service day. On average, METROLIft dispatchers make 750 same-day changes in response
to cancellations, changesin return times, no-show passengers, and vehicles that fall behind schedule.
When possible, dispatchers take advantage of the slack periods that become available in van and
sedan schedules, filling them with trips moved from other METROLIft vehicles. If a spaceis not
found in avan or sedan manifest, thesetripsare moved to METROL.ift protection routes or to backup
taxis.

Currently, METROL ift maintains 20 protection routes on weekdaysto handle overflow trips.
Since use of backup taxis incur out-of-pocket costs and protection routes add to the overall cost of
service, agoa of same-day rescheduling is to fill as much dack time as possible within the regular
van and sedan manifests. Taking advantage of dack time is challenging, even with the help of the
Trapeze® scheduling software, as dispatchers must make judgments about the real-time | ocations of
METROLIft vehicles, furnished separately by the AVL system, in relation to the trips that must be
reassigned. Still, of the 1,512 trips added or moved over the six service days examined, 585 trips,

12 Texas Transportation Institute



or 30 percent, were successfully placed in other routes. Table 2 shows the number of trips moved
to existing routes, to protection routes, and to back-up taxis on Wednesday, February 18, and
identifies the approximate number of potentially usable trip dotsidentified from van and sedan slack
time. Appendix C includes smilar tables for al days examined.

Table2. TripsMoved on February 18, 1998

Wednesday Early Morning and Mid-day Afternoon Rush Hour Evening
2-18-98 Rush Hour (10:00a.m.-3:00p.m.) | (3:00p.m.-7:00p.m.) |(7:00p.m.-12:00p.m.)
(5:00a.m.-10:00p.m.)

Number | Percent | Number | Percent | Number | Percent | Number | Percent
Trips Moved to 17 29% 84 45% 56 43% 13 45%
Routes or Other
Vehicles
Trips Moved to 38 64% 83 44% 57 44% 10 34.5%
Protection Routes
Trips Moved to 4 7% 21 11% 17 13% 6 20.5%
Back-up Taxi
Potential trip dots 5 5 5 1
fromdack time

Using this day as an example, researchers examined a potential scenarios for using available
dack time. Table 3 examinesthe usable dack time dotsidentified asaternativesfor some of thetrips
there were moved to back-up taxis at approximately the same times during the day.
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Table 3. Potential for Additional Tripswithin Routes on February 18, 1998

Wednesday Early Morning and Mid-day Afternoon Rush Hour Evening
2.18-98 Rush Hour

(5:00a.m.-10:00p.m.) [ (10:00a.m.-3:00p.m.) | (3:00p.m.-7:00p.m.) |(7:00p.m.-12:00a.m.)

Potential trip dots 5 5 5 1
fromdack time

actual possible | actual possible | actual possible | actual possible

w/ slack-

time dots
Trips Moved to 17 129% |22 37% |84 |45% |89 |47% |56 |43% |61 |47% |13 |45% |14 |48%
Routes
Trips Moved to 38 |64% |37 63% |83 |44% |83 |44% |57 |44% |57 |44% |10 |345 |10 |345
Protection Routes % %
Trips Moved to 4 7% |0 0% |21 11% |16 |9% |17 13% |12 9% |6 205 |5 17.5
Back-up Taxi % %

Thetotal number of tripsthat could theoretically have been moved to slack periods on routes
was 16 on this particular Wednesday, in which 2,671 total trips were completed. For similar
scenarios on the other Wednesdays, potential taxi trips eliminated would have totaled 7 on February
11 and 24 on February 25. As discussed next, however, these are potential savings only.

Figure 9 illustrates the difference in the number of trips that are currently moved to existing
van and sedan manifests compared with the potential number if al usable dack could be filled with
trips. This graph is for Wednesday, February 18 only. Appendix B includes graphs for all days
examined. Figure 10 shows the same information averaged over the three Wednesdays, and Figure
11 shows the average information for the three Saturdays.

Theinformation presented in thesefiguresispotential timedotsthat could befilled with trips.
However, to maintain ahigh level of service quality, a vehicle with a usable dack-time dot must be
in the right area to pick up and drop off the new trip without delaying the pick-up time of the next
passenger on the manifest or unreasonably lengthening the ride time of any passenger. If and when
the PASS and AVL systems are integrated so that the locations of METROL.ft vehicles with usable
dack time are presented to the dispatcher automatically, the dispatcher will need to decide between
moving an extratrip to aanother METROL.ft vehicle or sending a back-up taxi, balancing efficiency
with METROLIft’s criteriafor on-time performance and maximum ride times.
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Note: METROLIft has fewer subscription trips on Saturdays, which makes Saturday manifests more
difficult to schedule efficiently.
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CHAPTER FOUR—SURVEY OF OTHER PARATRANSIT SYSTEMS

To gather further information about the uses and benefits of advanced paratransit scheduling
systems, researchers mailed a survey to approximately 50 transit systems in the United States and
Canada. Information was requested on the use of different scheduling software, scheduling and
reservation procedures, policies and practices for same-day reservations and trip changes, and any
coordination or trip linking between paratransit and fixed-route services. This chapter presents the
major highlights from the survey. Appendix D includes a copy of the survey.

General Information

Twenty-two transit systems, or 44 percent, responded to the survey. System sizes ranged
widdy, with annual budgets ranging from $650,000 at the St. Cloud Metropolitan Transit
Commission in Minnesota to over $28 million at the Southeastern Pennsylvania Transportation
Authority (SEPA) in Philadelphia. Annual ADA paratransit trips ranged from 6,991 at Manatee
County AreaTransitin Floridato 1.2 million at the Montreal Urban Community Transit Corporation.
Regardless of size, the paratransit systems all reported trip-denial rates of 5 percent or less.

Cancellations and No-Shows

Reported cancellation ratesranged from 1 percent to 30 percent and passenger no-showsfrom
lessthan 1 percent to 13 percent. Three of the responding transit systems currently have no program
in place to offset the lost service due to late cancellations and no-shows. Five impose warnings and
penaltiesfor repeated no-show passengers, and one uses a call-back program to confirm reservations
and is beginning an outreach program to educate and encourage passengers to book trips only when
needed and to cancel promptly if their plans change. Fourteen systems use same-day scheduling,
waliting lists, and/or extrabooking to fill dotsleft by cancellations and no-shows, using taxis or other
backup service when needed to accommodate reserved or same-day passengers. Severa systems
apply a combination of the above methods to maximize service efficiency.

Scheduling Software

Fourteen of the 22 paratransit systems use either the DOS 3.9 or Windows 4.0 version of the
Trapeze® PASS paratransit scheduling software. Two other systems also use Trapeze® software:
Trapeze® QZ and Trapeze® NT. EMTRACK, Micro-DynamicsCADMOS, Midasby Multisystems,
ACCES by Giro, Parapro by Intellitran, and proprietary software comprise the other scheduling
systems used by survey respondents.

Scheduling and routing is done by the paratransit provider at 12 of the systems. The
remaining systems hire contractorsto perform these functions. Most of the paratransit systems have
been using advanced scheduling softwarefor approximately threeto four years. Thelongest-running
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scheduling system among respondents is EMTRACK at Manatee County, which was implemented
in 1989. Trapeze® PASS has been in use as far back as 1992 at some paratransit systems.

Service Efficiency

Reported service efficiency ranged from 1.4 to 4.9 passengers carried per revenue hour. As
reported in Table 4, METROL.Ift’s current service efficiency of 2.35 passengers per revenue hour
ranked among the highest of paratransit providers of comparable size; providers reporting higher
efficiencies provided far fewer yearly trips.

Most of the survey respondents did not have precise measurements of service efficiencies
before and after implementation of the scheduling software, making comparisons of potential benefits
difficult. For severa, the software was implemented at the same time as the paratransit service. Of
the six paratransit providers reporting information on service efficiency before and after introduction
of the advanced scheduling software, three experienced service efficiency increases ranging from 30
to 78 percent. The remaining three had increased their service base during the same time frame and
were thus unable to track efficiency increases, if any, due to the scheduling system. Table 4
summarizes the software used and the benefit, if any, reported by the responding paratransit
providers. Paratransit providers experiencing anincreasein passengers per revenue hour are shaded.
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Table4. Paratransit Scheduling Software and Reported Service Efficiency

System ADA Trips |Software Passenger s per Revenue Hour
per Year Imple-
mented Before| After |Difference Comments
(date)
Paratransit Providersusing Trapeze®/PASS Scheduling Softwar e
Houston METRO 1,076,611 1995 213 235 [999% Service area also
increased
SEPTA - CCT Division 794,000 1996 185 |[1.62 n/a Changed from different
scheduling software
Y ellow Transportation approx. 3000|1997 n/r n/r n/r
per weekday
King County Metro Transit 712,677]1993 higher [1.64 |0
Division
Orange County 634,284 11994 n/r n/r n/r
Transportation Authority
The Handi-Van 632,315]5/98 235 |n/a n/a Too soon to measure
(FY difference
98)
Citizen Area Transit (CAT 555,783]1994 n/a n/a n/a Began paratransit service
Paratransit Services) with Trapeze® scheduling
Santa Clara Valley Transp. 528,9481995 13 17 31%
Authority
Tri-County Metropolitan 445,25011994 n/a n/a n/a Policies and provider
Transportation District of contracts were changed at
Oregon the same time as the system
was implemented
Denver RTD 410,500|1994 n/a 16 n/a
RTA, New Orleans 250,000]1995 n/r n/r n/r
C-TRAN 170,616 |1992 n/a n/a n/a
St.Cloud Metropolitan 82,25211/98 49 n/a n/a Too soon to measure
Transit Commission difference
Skagit Transit 58,000|1995 29 1.93 n/a Service area expanded
during thistime
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Table4. Paratransit Scheduling Software and Reported Service Efficiency (continued)

(COMSIS)

System ADA Trips |Software Passenger s per Revenue Hour
per Year Imple-
mented Before| After |Difference Comments
(date)
Everett Transit >52,000 (1995 293 |3.12 n/a Increased service
NFT METRO Systems, 28,426 1997 11 14 30%
Paratransit Access Line
Kitsap Transit 20,263|1992 2.8 4.0 78% Not al ADA service; aso
general-public dial-a-ride
Paratransit Providers Using Softwar e Other Than Trapeze®
Montreal Urban 1,200,000 |1984 n/r n/r 50%
Community Transit
Corporation
(ACCES by Giro)
MBTA 1,168,052 11998 1.9, n/a n/a
(Multisystems - Midas) 25
AC Transit and BART 575,459 1995 n/a 1.64 Have always used this
(Parapro by Intellitran) (FY98) software with paratransit
1.68
(FY99)
MetroAccess (D.C.) 353,453| 1994 n/a n/a n/a
(Proprietary software)
DesMoinesMTA — 18,386 11990 4.0 3.8 0
Paratransit
(Micro Dynamics -
CADMOS System)
Manatee County Area 6,991]1989 n/r n/r 0
Transit
(EMTRACK)
The T, Fort Worth n/a n/a n/a 0

n/a— Not applicable

n/r — Information not reported
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Same-day Service

Fourteen paratransit providers, or 64 percent of those surveyed, provide someform of same-
day trip reservations. Most of these systems offer this service on a standby basis only, with no
guarantee that asame-day request will befilled. A few systemsallow same-day trip requestsonly for
medical or other emergencies. Exceptionsarethe Montreal Urban Community Transit Corporation,
which provides same-day service with no restrictions until the manifests reach capacity (about 80
percent of same-day requests are filled), and King County Metro Transit Division, whose non-ADA
ridersmay call thetaxi company of their choice, if paratransit serviceisnot available, for a50-percent
user-side subsidy. Will-calls, ready-early, and ready-later refer to return previously-scheduled trips
that are re-scheduled on the day of service to accommodate changesin therider’ sreturntime. Table
5 summarizes the same-day service practices of these paratransit providers.

Table5. Same-day Service among Paratransit Providers

System Type of Same-day Service Offered Lead Timefor Same- Same-day
day Service Requests
Filled per Day
Houston METRO Ready-early, ready-later, stand-by if | 1 hour 450 ready-
space available, and emer gency early and
basis ready-later;
50 stand-by
King County Metro For non-ADA riders, 50% User Side <=1 hour (most taxi 212
Transit Division Subsidy; rider calls taxi company of companies respond in
his/her choice less than 1 hour)
Regional Transit Standby basis only if space available, 1 hour 90
Authority (New Orleans) | no guarantee
Kitsap Transit a) Same-day service just like day- 1 hour, for will-call 85
before, for will-call returns & general returns and other same-
public dial-a-ride day on space-available
basis
b) Standby only if space available, no
guarantee, to make use of cancellation | 2 hours, for same-day
space general-public use
MBTA Standby basis only if space available, Lessthan 1 hour 84
no guarantee
Des Moines Metro Will-calls and emergencies Less than 1 hour 60
Transit Authority —
Paratransit

Table5. Same-day Service among Paratransit Providers (continued)
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Transportation Authority

Standby basis only if space available,
no guarantee

System Type of Same-day Service Offered Lead timefor Same- Same-day
day Service Requests
Filled per Day
Montreal Urban Service offered based on capacity; no 1 hour 40
Community Transit other restriction
Corporation
AC Transit and BART For urgent medical requests, 3 hours 30
For “go-backs” when therider is not
ready;
On standby basis only if space
available, no guarantee
Orange County Scheduled informally, for emergency 1 hour 10
Transportation Authority | situations only
St.Cloud Metropolitan Standby if space available, no 1 hour 5
Transit Commission guarantee
Denver Regional Standby basis only if space available, Less than 1 hour 5
Transportation District no guarantee
(RTD)
Tri-County Metropolitan | Scheduled informally for emergencies | < 1 hour 1
Transportation District of | only; “ready-now” return trips if
Oregon possible and if at least 90 minutes
before scheduled return time
Everett Transit Standby basis only if space available, Not tracked
no guarantee
Skagit Transit Same-day service scheduled informally | 1 hour Not tracked
for emergencies only
Non-emergency same-day service
offered on standby basis, space
available, no guarantee
Santa Clara Valley (Starting 1-1-99) 3 hours Not tracked
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CHAPTER FIVE—LINKING PARATRANSIT WITH FIXED-ROUTE
SERVICE

One way to increase the number of paratransit trips available is to move some paratransit
passenger tripsto fixed-route or flex-route transit, where and when regular routes can be found that
serve the origin and destination of the paratransit passenger and where/when a paratransit passenger
can used fixed-route service. Another option isto link paratransit service with fixed- or flex-route
service, using the paratransit vehicle as a means to fill the gap between arider’s trip origin and/or
destination and the path of theregular transit vehicle. Both methods can potentially decreasetheload
on paratransit capacity and increase the total number of passengers accommodated. However, both
methods present difficulties in feasibility, technical implementation, and passenger acceptance.

This approach was of particular interest to METROLIft as a potential avenue for increasing
service efficiency. The survey of other paratransit providers described in Chapter Four included
guestionsconcerning thetechnol ogiesavail ableto hel pimplement trip-by-trip eigibility or fixed-route
integration, as well as any experiences with either method.

Trip-by-trip Eligibility

Trip-by-trip eigibility identifies the paratransit trips for which fixed-route or flex-route
options are available and determines whether the passenger is capable of executing that trip option.
Trips that meet those criteria are scheduled for the passenger on the appropriate fixed-route transit
service rather than on a paratransit vehicle. Very few large cities have implemented trip-by-trip
eigibility successfully.

In addition to the software integration necessary to provide reservation operators with both
paratransit and fixed-route options, moving paratransit riders to fixed-route transit can negatively
affect customer satisfaction. To attract more paratransit passengers to fixed-route service and to
mitigate a negative response to trip-by-trip eligibility, fixed-route service elements such as bus stop
location and design will need to be considered with the needs of specialized passengers in mind.
Additional training for fixed-route vehicle operators and travel training for passengers is aso
beneficia, as well as marketing efforts targeted specifically at paratransit riders (2).

The Orange County Transportation Authority in California has implemented trip-by-trip
eligibility for paratransit trip scheduling; tripsthat areidentified as available to the customer on fixed
routes are noted on the scheduling screen, and the customer is considered ineligible for paratransit
service for those trips.  NFT METRO Systems in Buffalo, New York, and Skagit Transit in
Burlington, Washington, use mobility trainers to educate and assist ADA customersin using fixed-
route options where possible. Kitsap Transit in Bremerton, Washington, is also beginning to
implement trip-by-trip eligibility, with operators manually identifying fixed-route options for some
paratransit trip requests.
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Other systems indicating future plans for trip-by-trip eigibility include King County Metro,
Denver RTD, Citizen AreaTransit, C-TRAN, MBTA, and the T in Fort Worth. METROL.ftisalso
planning to begin trip-by-trip eigibility.

Fixed-route I ntegration

A study performed in 1996 for the Transportation Research Board (TRB) investigated the
effects of multi-leg trips, with transfers between vehicles and paratransit customer satisfaction. Of
41 trangit service characteristics ranked by users and potential users of paratransit and fixed-route
services, no transfers was ranked fourth overal in importance (2). Riders in Dallas ranked no
transfers first among the desired characteristics, as did riders over 70 years old and the survey
respondentswith disabilitieswho do not normally usetransit. Riderswho usewheel chairsor scooters
ranked no transfers second in priority.

An earlier study in New York also found transfers between vehicles to be perceived by
paratransit riders as undesirable; significant percentages of survey respondents indicated that one or
more transfers between vehicles during a trip would induce them to seek other means of
transportation. In order to reduce the negative perception of vehicle transfers for paratransit riders,
the transfers would have to be fast, with little or no wait time between vehicles for successive legs
of thetrip. Lighted, secure shelters provided at transfer points and aides to assist passengers during
transfers were suggested by study participants as ways to decrease the negative impact of multi-leg,
multi-vehicle trips (3). Climate aso plays amajor role in the feasibility of arranging trip transfers.

The survey described in Chapter 4 identified some paratransit providers that have or are
considering implementing fixed-route links to paratransit service. Others were described in
“Techniques for Scheduling Integrated Transit Service,” a paper examining rea-time scheduling
algorithms(4); thesetransit systemswere contacted again for updated information on their experience
with fixed-route/paratransit integration.

» Pierce Trangit in Tacoma, Washington, currently links between 7 and 9 percent of their
2,000 daily paratransit trips with fixed-route transit routes. These trip linkages are
performed manually, with the aid of the PASS software and cooperation between fixed-
route and paratransit dispatchers who now occupy the same dispatch center. Dispatcher
discretion playsalargerolein scheduling paratransit tripsto feed into fixed-route transit;
dispatchers must decideif alinked trip will take a passenger significantly out of hisor her
way en-route to the ultimate destination, compared to a paratransit-only trip. Transfers
take place only at mgjor transit centers and park-and-ride lots to maximize passenger
security. Whilethe systemis currently using PASS, a search is underway for a software
that will interface with the fixed-route scheduling software and the fixed-route time-
keeping software, thus combining paratransit and fixed-route service under one
Geographical Information System (GIS). A major factor contributing to the success of
fixed-route integration at Pierce Transit was combining the dispatch centers; paratransit
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and fixed-route dispatch staff, working together, have been ableto improvethetimeliness
of transfers, and customer complaints have dropped.

» SantaClaraValley Metropolitan Transit Authority currently links paratransit trips with
fixed-route light rail, so that a passenger is delivered to and picked up from either end of
the rall trip. However, a multi-leg, multimodal trip is more difficult to schedule and
execute than a single paratransit curb-to-curb trip, so this scheduling option is used only
occasionaly.

 The City of Detroit DOT, Tulsa Transit, and King County Metro are in fina
implementation stages of automated paratransit/fixed-route integrated scheduling. Ann
Arbor Transit plans a similar implementation in the near future. The City of Detroit and
Kitsap Transit currently provide manual trip linkages where possible.

» ThePotomac & Rappahannock Transportation Commission (PRTC) wasthefirst transit
provider to use Trapeze®’ s flex-route scheduling software and now has three Trapeze®
scheduling options available: flex-route, fixed-route, and paratransit. However, PRTC
currently does not operate a paratransit service.

» TheLosAngeles Smart Shuttle, as part of ademonstration program in conjunction with
R& D Transportation Services, links zoned dia-a-ride busesto aflex-route service. The
flex-route service uses Trapeze® Flex with wirelesslinksto MDTs aboard the buses; two
route-deviation pick-ups are permitted per hour per bus. Thedial-a-ride serviceisfor the
genera public rather than being an ADA paratransit service.

» TheDenver RTD and Citizen AreaTransitin LasVegasare currently researching options
for providing fixed-route trip linkages.
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Table 6. Useof Fixed-route Linkage and/or Trip-by-Trip Eligibility by

Par atransit Providers

System Using Trip-by-Trip Eligibility? Method of Fixed-route Linkages
Systems with Trapeze® Scheduling Software
Kitsap Transit Y es— doing some now Manual — reservation operators

provide information on fixed-route
options and schedule ADA tripsto
interlink with fixed routes where
possible

NFT METRO Systems,
Paratransit Access Line

Y es— referred to ADA coordinator for
travel training on applicable fixed
routes if determined to be eligible on
trip-by-trip basis

Orange County

Transportation Authority

Y es — trips that are known to be
available to the user on fixed routes are
noted on a scheduling screen; customer
is considered ineligible for identified
trips.

SEPTA - CCT Division

Planned — fixed route software to
interface with PASS

Skagit Transit

Planned; recently hired a mobility
trainer and are beginning to schedule
bus/para “meets’ to reduce long
distance traveling for ambulatory and
cognitively able passengers

Citizen Area Transit Planned Currently researching; call centersfor

(CAT Paratransit paratransit and fixed route are

Services) combined; any process implemented at
this time would be manual; seeking an
automated solution

C-TRAN Planned

King County Metro Planned Fixed-route planning program in

Transit Division development phase

Denver Regiona Planned Unknown; changing scheduling

Transportation District software in April 1999

(RTD)

Ann Arbor Transit Planned Future implementation of Trapeze®

Authority software for fixed-route integration

Tulsa Transit Planned Future integration of Trapeze® Cl
(fixed route software) and Trapeze®
PASS; currently debugging Trapeze®
Cl

26 Texas Transportation Institute



Table 6. Useof Fixed-route Linkage and/or Trip-by-Trip Eligibility
by Paratransit Providers (continued)

System

Using trip-by-trip eligibility?

Method of Fixed-route Linkages

Systems with Trapeze® Scheduling Software

Transportation Authority

City of Detroit DOT Planned Manual trip linkages, with Trapeze®
FX as fixed-route software and PASS
for paratransit; future implementation
of Trapeze® CI and automatic linkage

St.Cloud Metropolitan No Unknown (being installed at time of

Transit Commission survey)

LA Smart Shuttle No Software facilitates transfers from

(scheduling by R&D zoned dial-a-ride buses (non-ADA) to

Transportation Services) flex-route buses

Santa Clara Valley No Fixed-route light rail only, used for

multi-modal trips: e.g.,
paratransit leg--light rail leg--
paratransit leg

Transit Systemswith Scheduling Software Other Than Trapeze®

MBTA
(Multisystems - Midas)

Planned — Once fixed-route info is
formatted to communicate with the
scheduling software, reservationists will
suggest viable alternatives where
applicable

Not at present; planned as future
enhancement

The T, Fort Worth
(COMSIS - Intellitran)

Planned — would need new software

Not at present for ADA paratransit;
general-public “Rider Request” dial-a
ride allows for point-deviation from
fixed routes; future goal isto link Rider
Request and MITS (ADA) paratransit
systemsto allow for seamless links
between fixed-route and paratransit

AC Transit and BART
(Parapro - Intellitran)

Not in near future

None at present; planned as future
enhancement for next-generation
software (being purchased in 8-12
months)

Houston METRO

Planned 1% phase: review subscription
(recurring) trips and select riders whose
pickup and drop-off points are both on
fixed bus routes; medical reviews may
be used as necessary to determine which
riders are able to ride fixed-route buses;
travel training will be provided

Planned 2™ phase: select riders whose
pickup OR drop-off points are on fixed
bus routes; provide paratransit feeder
service to connect with fixed route as
needed
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CHAPTER SIX—CONCLUSIONS

This project documented METROLIft's past and current scheduling efficiency, examined
scheduling practices and results from other paratransit providers, and investigated ways in which
paratransit scheduling and METROL.ft service might be improved.

The project had four objectives:

» to verify the gans in service efficiency METROLIft has experienced since the
implementation of the AVL and advanced scheduling systems,

» tolook for possible additional efficiency gains, through the elimination of excess dack
time generated by same-day changes, and to compare METROL ft service efficiency with
that of other paratransit providers,

» to examine possible technol ogy/software options for integrating paratransit and fixed-
route transit service; and

» to examine possible technologies, and existing policies and experiences, in trip-by-trip
eigibility for paratransit service.

Summary of Major Findings

The overal efficiency of METROLIft operationsis high. Researchersidentified only alow
level of non-productive dack time during a typical service day. AVL and automatic scheduling
software systems have helped dispatchers and dispatch operators improve service efficiency by
providing the information needed to make use of available vehicle time as changes and additions
occur to trip schedules. Theseimprovements have been realized even asthe METROL.ift servicearea
was expanded. A small percentage of excess vehicle capacity remains, varying from day to day,
averaging 3 or 4 percent for Saturday service and 1 percent for weekdays. This small amount of
excess capacity provides a needed cushion, along with existing protection routes, for same-day
scheduling changes.

The survey results indicate that METROLIft has one of the highest ratios of passengers per
revenue hour among responding paratransit providers of similar size. In same-day scheduling,
METROLIft' s stand-by trips, averaging 50 per day, were at the mid-point compared to same-day
scheduling numbers provided by other paratransit systems. However, several of these providersalso
included “will-call” return trips, including ready-early and ready-later scheduling changes in their
same-day scheduling numbers. If these numbersareincluded, METROL ift providesan additional 450
same-day scheduling changes due to rider requests, indicating a degree of same-day scheduling that
is notably high. In summary, the analysis indicates that there is not a great deal of potential for
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additional service through use of dack time, due to the already high utilization of available vehicle

hours.

Recommendations

Researchersinvestigated several optionsin this project to increase the number of passengers
carried per revenue hour of METROLIft service. The following actions, in order of likely
effectiveness, may be pursued by METRO to gain further efficiency in the operation of
METROLIft services.

I mplement trip-by-trip eligibility (shifting some trips entirely to fixed-route service)
and fixed-route integration for paratransit passengers (using paratransit vehicles as
feedersto fixed-route service). This option would seem to have the highest probability
of gaining additional capacity and, therefore, providing transportation to higher numbers
of ADA-dligibleriders,

In order to accomplish trip-by-trip eligibility, the PASS software will need to be
integrated with fixed-route scheduling information so reservation operatorscan determine
whether a customer’s trip request can be filled with a METRO fixed-route option.
Additional efforts may be necessary in the areas of training, bus stop design, and
marketing to increase the effectiveness of this approach.

In order for METROLIft reservation operators to schedule trips dynamicaly as a
combination of paratransit and fixed-route segments, PASS software and fixed-route
scheduling software would need to be integrated in away that would allow al legs of a
multi-vehicletrip to be scheduled, including connections between vehicles. Thedifficulty
of scheduling these connections and the complexity of scheduling two or more vehicles
for appropriate pick-up and drop-off timesare disadvantagesto thisapproach. Moreover,
customer satisfactionislikely to be negatively affected by transfersbetween vehicles. The
shared dispatch center (fixed-route and paratransit) used by Pierce Transit may be one
way to address these disadvantages.

Until the technology for dynamic scheduling becomes aredlity for METRO, atwo-level
manual system can be implemented:

Phase 1 — Review subscription (recurring) trips for riders whose pick-up and drop-off
locations are on a bus route. Offer travel training to paratransit passengers who are
learning to ride fixed-route transit. Medical evaluations of passengers may be used to
help determine trip-by-trip eligibility.
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Phase 2 — Widen criteria for fixed-route trips by identifying subscription patrons with
either apick-up or drop-off point on abus route, and provide feeder service between the
route and the passenger’ s origin/destination.

* Increase METROLIft efficiency by making use of available slack time. As
described in Chapter Three, the amount of available slack time that could be used
productively for new tripsissmall, averaging 1to 4 percent of total daily servicetime,
and is highly variable from day to day. Therefore, it would not seem cost-effective
to implement software or equipment in an attempt to fill thisremaining dack timewith
trips; METROLIft’s current system of same-day trip re-scheduling is highly efficient.

Future Activities and Resear ch

Possible future activities and research connected with METROL ft service could include the
following:

» monitoring trip-by-trip eligibility program and its effects on paratransit service,
» evauating afixed-route travel training program for ADA-€ligible passengers, and

» evauating an integrated fixed-route and paratransit scheduling system.
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APPENDIX A—SLACK TIME GRAPHS

The following graphs show total reported dlack time, in minutes, of the entire METROL.ft
fleet before and after the days of service. “Before” dack timeisbuilt into the vehicle manifestsduring
reservationsand day-ahead scheduling of thetrips. “After” dack timeisbased on actual tripsandtrip

changes during the day of service.

The second set of graphs for the three Wednesdays shows the amount of “after” slack time
for METROL.ft vans versus METROL.ift sedans.
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APPENDIX B—SAME-DAY SCHEDULING; TRIPSMOVED
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APPENDIX C—POTENTIAL FOR ADDITIONAL USE OF SLACK TIME

Potential Trip Slots— Tables

Wednesday Early Morning and Mid-day Afternoon Rush Evening
2-11-98 Rush Hour (5:00- (10:00-3:00) Hour (7:00-12:00)
10:00) (3:00-7:00)

Potential trip slots 2 2 1 2
from slack time

actual possible actual possible | actual possible | actual possible
Trips Moved to 14 |21% (16 |24% |79 |39.5 |81 |40.5 [44 |415 |45 |425 |14 |[45% |16 |[515
Routes % % % % %
Trips Moved to 37 |55% |37 |55% |86 [43% |86 [43% (52 [|49% [52 [49% |10 |32% [10 |32%
Protection Routes
Trips Moved to 16 [24% (14 |21% |35 |175|33 [165(10 |95 [9 |85 |7 [23% |5 [165
Back-up Taxi % % % % %
Wednesday Early Morning and Mid-day Afternoon Rush Evening
2-18-98 Rush Hour (5:00- (10:00-3:00) Hour (7:00-12:00)

10:00) (3:00-7:00)

Potential trip dots 5 5 5 1
from slack time

actual possible actual possible | actual possible | actual possible
Trips Moved to 17 |29% [22 |37% |84 |45% |89 |47% [56 |43% |61 |47% |13 [45% |14 |48%
Routes
Trips Moved to 38 |64% |37 |63% |83 [44% |83 [44% [57 |44% |57 |44% [10 |34.5 |10 |345
Protection Routes % %
Trips Moved to 4 (7% [0 [0% |21 |11% |16 [9% |17 [13% |12 |9% [6 |205 |5 [17.5
Back-up Taxi % %
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Wednesday Early Morning and Mid-day Afternoon Rush Evening
2-25-98 Rush Hour (5:00- (10:00-3:00) Hour (7:00-12:00)
10:00) (3:00-7:00)

Potential trip dots 6 8 11 7
from slack time

actual possible actual possible | actual possible | actual possible
Trips Moved to 23 |425 |29 86 |44.5 |94 39 |38% |50 42% |15
Routes % %
Trips Moved to 28 |52% |25 86 445 |86 [445 [54 |[525 |53 42% (4
Protection Routes % % %
Trips Moved to 3 |55 |0 0% (22 |11% |14 10 (95 [0 [0% 16% [0 [0%
Back-up Taxi % %
Saturday Early Morning and Mid-day Afternoon Rush Evening
2-07-98 Rush Hour (5:00- (10:00-3:00) Hour (7:00-12:00)

10:00) (3:00-7:00)

Potential trip dots 4 16 3 4
from slack time

actual possible | actual possible | actual possible | actual possible
Trips Moved to 7 32% |11 |50% |14 |[40% |30 |86% |25 |56% |28 |62% 545 |10 [|91%
Routes %
Trips Moved to 15 68% [11 [|50% |20 |57% |5 |14% [20 |44% |17 [38% 45511  |9%
Protection Routes %
Trips Moved to 0O [0 Jjo |o 1 3% [0 0% |0 [0 Jo |o 0 [0 |o
Back-up Taxi

40 Texas Transportation Institute




Saturday Early Morning and Mid-day Afternoon Rush Evening
2-14-98 Rush Hour (5:00- (10:00-3:00) Hour (7:00-12:00)
10:00) (3:00-7:00)

Potential trip dots 3 12 2 1
from slack time

actual possible | actual possible | actual possible | actual possible
Trips Moved to 1 (4% (4 [14% |5 |135 |17 |46% |1 3% [3 |9% 0 |11 |17%
Routes %
Trips Moved to 23 |82% |23 |82% [31 |84% |20 |54% |33 |97% |31 |91% 100 |5 83%
Protection Routes %
Trips Moved to 4 14% |1 4% |1 25 |0 0% |0 0 0 0 0 0 0
Back-up Taxi %
Saturday Early Morning and Mid-day Afternoon Rush Evening
2-21-98 Rush Hour (5:00- (10:00-3:00) Hour (7:00-12:00)

10:00) (3:00-7:00)

Potential trip dots 1 16 5 6
from slack time

actual possible | actual possible | actual possible | actual possible
Trips Moved to 4 [29% |5 [36% |22 |47% |38 |[81% |15 [37% |20 [49% 70% |10  |100
Routes %
Trips Moved to 10 |71% (9 [|64% |25 |53% |9 |19% [26 [63% [21 [51% 30% o |o
Protection Routes
Trips Moved to 0 [0 |o (0o jo [0 jo |0 (o |0 |o |o 0 [0 |o
Back-up Taxi
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APPENDIX D—TRANSIT SYSTEM SURVEY

Survey: Paratransit Same-Day Scheduling and Fixed Route Planning

Y our response to the following questions related to the use of paratransit scheduling software and same-day
scheduling would be greatly appreciated.

Transit System:

Contact: Name
Address
Telephone FAX
e-mail

System Statistics:

1) Do you currently have any trip denials on your ADA paratransit service? If so, what percent of your total
trips are denied? %

2) What percentage of your daily passenger trips cancel? %

3) What percentage of your daily trips are No Shows? %

4) What is your average weekday ridership?

5) Do you have a program in place to offset lost service (i.e., cancellations and no shows) and maximize your

service capacity? Please describe:

6) How many ADA paratransit trips did you transport last year?

7) What was your total operating budget including administration, operations, and vehicle maintenance?

Include vehicle depreciation if vehicles are not owned by your agency.

8) What is your average trip length?
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Scheduling Profile

9) Who does your routing and scheduling?
a) in-house
b) under contract by
C) other

10) Who does your dispatching?
a) in-house
b) under contract by
C) other

11) Please indicate whether your paratransit system currently uses any of the following scheduling software:

___Trapeze® PASS(DOS39 _ or Windows4.0_ )
__Multisystems DISPATCH-A-RIDE

__ ATEEZRIDE

__ Other

12) How long have you been using the above-indicated scheduling system?

13) How much did the scheduling system improve your passengers per revenue hour, if any?
%
14) What was your system's "passenger per revenue hour" before and after the scheduling system was
implemented? before after
15) Do you currently provide same-day scheduling for all or part of your daily paratransit services?
Yes
No if no, skip to question 21
16) Which of the following best describes the mode of same-day service:
a) Same-day service scheduled just like day-before service, using primary fleet
b) Service offered on standby basis only, will send cab if no space available
C) Service offered on standby basis only if space available, no guarantee
d) User Side Subsidy services with limited cost to the agency
€ Same-day service scheduled informally, for emergency situations only
f) Other, please describe
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17) What lead time, if any, do you require for same-day scheduling?
a) Lessthan an hour
b) One hour
¢) Two hours
d) Three hours
€) Four hours
f) Fivehours
g) Morethan five hours

18) How many same-day requests do you receive on an average weekday?
19) How many same-day reservation requests are you able to fill ? %
Fixed Route Scheduling Integration

20) Is your scheduling software able to suggest fixed route trip alternatives when scheduling an ADA
paratransit trip?

Yes

__No If no, skipto 24

21) Are the fixed-route suggestions automatically formulated, or does the paratransit operator have to look up
possible trip linkages manually? Please describe how the system works.

22) What percentage of (or how many) paratransit trips are shifted to fixed-route transit on a typical
day/week?

23) Is your system considering implementation of trip-by-trip eligibility?

If so, how are you planning to offer fixed-route trip planning during the ADA reservation process?

Documents relating to this system's experience with sasme-day scheduling are enclosed or will be sent.
Documents relating to this system's experience with fixed-route trip planning are enclosed or will be sent.

| would be interested in receiving a copy of the report summarizing the results of this survey.
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APPENDIX E—SURVEY RESULTS

System Daily ADA Ave. Annual
Tripslast Trip Budget
Trips | Trips No- | Ridership year Length
Denied |Canceled| Shows (miles)
(%) (%) (%)
Montreal Urban Community 2 25 2 5000( 1,200,000 85 $22M
Transit Corporation
MBTA 242 13.6 3.77 4100| 1,168,052 7.4 | $19,281,888
SEPTA - CCT Division 23 23.0 13.0 5100 794,440 75 $28,218,635
Y ellow Transportation 0 12.0 12.0 3000 780,000? 6.0 n/a
King County Metro Transit 2 21 4 3403 712,677 8.3 $22,351,816
Division (Sedttle)
Orange County 0 15.8 2.15 2700 634,284 6.6 $14,963648
Transportation Authority
The Handi-Van (Honolulu) n/a 10.5 7.0 1832 632,315 | n/a $10,692,000
AC Transit and BART 0 15 4 2012 575,459 8 $13,460,009
Citizen Area Transit (CAT 2.8 20 17 2019 555,783 6.9 13,910,300
Paratransit Services)
Santa Clara Valley 0 1 2 1738 528,948 5.6 $12,180,638
Transportation Authority
Tri-County Metropolitan .25 19.6 25 2400 445,250 9 $10.2M
Transportation District of
Oregon
Denver Regional 5.0 17.0 4.0 1525 410,500 114 n/a
Transportation District revenue
(RTD) 9.0
pass.
MetroAccess (D.C.) 45 12.0 3.0 1000 353,453 334 | $10.1 M
Regional Transit Authority 45 17.9 6.7 1100 250,000 534 | $5M
(New Orleans)
C-TRAN 0 16.0 >1.0 800 170,616 5.92 | $4,200,000
St.Cloud Metropalitan 17 7.1 0.8 325 82,252 2.8 $650,000
Transit Commission
Skagit Transit A 155 3| 2.3pass’hr 58,000 20 n/a
minutes
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System Daily ADA Ave. Annual
Tripslast Trip Budget
Trips | Trips No- | Ridership year Length
Denied [Canceled| Shows (miles)
(%) (%) (%)
Everett Transit <1 16.0 <1 180 >52,000 534 | n/a
NFT METRO Systems, 0 23.0 3.0 150 28,426 89 $1.2M
Paratransit Access Line
Kitsap Transit 0] 2530 5.0 950 20,263 | 70% <30 | $2,927,784
min
23% 30-
60 min
7% >60
min
Des Moines Metro Transit 0 6.8 4.0 450 18,386 415 | $1,492,496
Authority — Paratransit
Manatee County Area 0 1.0 20 365 6991 | 30-35 1,509,001
Transit minutes
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System

Offsetting L ost Service (cancellations, no shows)

Montreal Urban Community Transit
Corporation

Available space is automatically allocated to another customer

MBTA

Each of 7 private contractors is responsible for reservations,
scheduling, and dispatching; every effort is made to maximize
productivity and backfill vacancies in schedules as they occur

SEPTA - CCT Division

More than 5 no-shows or late cancels suspends service for 2 weeks

Y ellow Transportation

Overbook

King County Metro Transit Division

Of the two vehicle brokers/subcontractors that Metro uses, one uses
awaiting list; after 7 p.m. the evening before the day of service,
waiting list rides are inserted, as possible, into the schedule and the
riders notified

Orange County Transportation
Authority

Accept requests for same-day service, and provide same-day service
for non-emergency medical trips

The Handi-Van

No program in place

AC Transit and BART

Same-day urgent medical trips = approx. 2% of total trips
Suspension policy for no-shows

Citizen Area Transit (CAT None
Paratransit Services)
Santa Clara Valley Transportation Open returns

Authority

Same-day pilot program to start 1-1-99

All of the above trips can often be more easily accommodated due to
no-shows and same day cancellations

Tri-County Metropolitan
Transportation District of Oregon

Overbook trips, creating an unassigned trip list; these unassigned
trips are then worked into existing routes as cancellations come in;
non-routable trips are assigned to cabs

Denver Regional Transportation
District (RTD)

Batch schedule 2 days ahead; additional trips scheduled 1 day ahead
as cancellations are made

MetroAccess (D.C.)

L ate cancellation and no-show policy which imposes suspension of
service for abusers

Regional Transit Authority (New
Orleans)

Fill in cancellations and no-shows with same-day service

C-TRAN

Overbook

St.Cloud Metropolitan Transit
Commission

No program in place
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System

Offsetting L ost Service (cancellations, no shows)

Skagit Transit

Call-back program to confirm passengers reservations; starting an
outreach/education program to encourage people not to schedule
rides unless they are needed, and to cancel (if necessary) as soon as
possible

Everett Transit

Maintain an on-call standby list with no guarantees

Kitsap Transit

1) Suspended rides for no-shows

2) Allow 30-75 same-day trips for people who do not know their
return time the day before service

3) Use cancellation space for same-day scheduling
4) Reorganize routes to be more efficient as aresult of cancellations

Des Moines Metro Transit Authority
— Paratransit

Fill in slots with will call trips and/or trips brokered to the taxi
company

Manatee County Area Transit

Reserve the right to deny service temporarily for excessive no-shows
or cancellations
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System Routing Scheduling Software Imple- |Passengersper Revenue
mented Hour
(date) Before| After | Differ-
ence
(%)
Montreal Urban In-house In-house for ACCES by 14 years |n/a n/a 50%
Community Transit minibus; taxi  |Giro
Corporation dispatchis
done by taxi
company
MBTA 7 private Seven private |Multisystems - |May, 1.9, n/a n/a
firms firms Midas 1998 25
(Windows)
SEPTA - CCT Division | 7 contractors [Seven Trapeze® 1996 185 |1.62 n/a
contractors PASSDOS 3.9 |(2 years) (diff.
system)
Yellow Transportation | In-house In-house Trapeze®PASS|1997 n/a n/a n/a
Windows4.0 |(1 year)
King County Metro 2 contractors: |Contractors: Trapeze®PASS|Since Higher |1.64 0
Transit Division Laidlaw & 1) Seattle DOS 3.9 1993
Multi-Service |pPersonal
Center of Transit
County Transportation
3)ATC
Vancom
4)Laidlaw
5)3A/EDJ
Orange County In-house Contract; Trapeze®PASS|4 years |n/a n/a n/a
Transportation Laidlaw
Authority
The Handi-Van Oahu Transit |OTS Trapeze® NT [5/98 235 [|n/a n/a
Services, Inc. BIN 3.07 (FY
(019 98)
AC Transit and BART | Paratransit Sub-contractors |Parapro by 2.5 years |n/g; 1.64
broker Intelitran always (FY 98)
used 1.68
(FY 99)
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System Routing Scheduling Software Imple- |Passengersper Revenue
mented Hour
date
( ) Before| After | Differ-
ence
(%)
Citizen Area Transit In-house In-house Trapeze®PASS|4 years |n/g;
(CAT Paratransit DOS 3.9 (12/94) |began
Services) service
w/Trp.
Santa Clara Valley Contract, Contract, Trapeze®PASS|3+ years [31% 1.3 1.7
Transportation Outreach- Outreach- DOS 3.9
Authority VTA’stransit |VTA’stransit
broker broker
Tri-County Under Under contract; | Trapeze®PASS|12/94 n/a; policies and provider
Metropolitan contract; Laidlaw contracts were changed at
Transportation District | Laidlaw the same time as the
of Oregon system was implemented
Denver Regional Laidlaw Laidlaw Trapeze® QZ |1994 n/a 16 n/a
Transportation District | (contract) (contract) (4 years)
(RTD)
MetroAccess (D.C.) Paratransit Paratransit Proprietary early n/a n/a n/a
System System software 1994
Manager Manager (4.5yrs)
Regional Transit Laidlow Laidlow Trapeze®PASS|1995 n/a n/a n/a
Authority (New DOS 3.9 (3 years)
Orleans)
C-TRAN In-house In-house Trapeze®PASS|1992 n/a n/a n/a
DOS3.9F(?)
St.Cloud Metropolitan | In-house In-house Trapeze®PASS|11/98 49 n/a n/a
Transit Commission Windows 4.0
Skagit Transit In-house In-house Trapeze®PASS|3.5 years |0 (n/a; [2.9 1.93
DOS 3.9 service
area
expan-
ded at
this
time)
Everett Transit In-house In-house Trapeze®PASS|1995 293 [3.12 Un-
; (3 years) known;
Mentor MDTs Increas
ed
service
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System Routing Scheduling Software Imple- |Passengersper Revenue
mented Hour
date
( ) Before| After | Differ-
ence
(%)
NFT METRO Systems, | In-house In-house Trapeze®PASS|1997 11 14 30%
Paratransit Access Line Windows 4.0 |(18 mo.)
Kitsap Transit In-house In-house Trapeze®PASS|1992 2.8 4.0 78%
(6 years)

Des Moines Metro In-house In-house Micro 1990 4.0 3.8 0
Transit Authority — Dynamics -
Paratransit CADMOS (8 years)

System —

Computer

aided

scheduling
Manatee County Area In-house In-house EMTRACK 1989 n/a n/a 0
Transit (9 years)
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System Mode of Same-day | Lead timefor Same- | Same-day Requests
Service day Service per day
Received | Filled
Montreal Urban Service offered based on 1 hour 50 80%
Community Transit capacity; no other
Corporation restriction
MBTA Standby basis only if Lessthan 1 hour 140 60%
space available, no
guarantee
King County Metro For non-ADA riders, <=1 hour (most taxi 77,200 per | 100%
Transit Division 50% User Side Subsidy; companies respond in year total
rider calls taxi company less than 1 hour)
of his’her choice
Orange County Scheduled informally, for | 1 hour 10 100%
Transportation Authority | emergency situations
only
AC Transit and BART For urgent medical 3 hours 75 40%
requests;
For “go-backs’ when the
rider is not ready;
On standby basis only if
space available, no
guarantee
Tri-County Metropolitan | Scheduled informally for | <1 hour 7 15%
Transportation District of | emergencies only;
Oregon “ready-now” return trips
if possible and if at least
90 minutes before
scheduled return time
Santa Clara Valley (Starting 1-1-99) 3 hours n/a n/a
Transportation Authority | Standby basis only if
space available, no
guarantee
Denver Regional Standby basis only if Less than 1 hour 10 50%
Transportation District space available, no
(RTD) guarantee
Regional Transit Standby basis only if 1 hour 100 90%
Authority (New Orleans) | space available, no
guarantee
St.Cloud Metropolitan Standby if space 1 hour 10 50%
Transit Commission available, no guarantee
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System Mode of Same-day Lead timefor Same-day | Same-day Requests per
Service Service day
Received Filled
Skagit Transit Same-day service 1 hour Not Not
scheduled informally for tracked tracked
emergencies only.
Non-emergency same-
day service offered on
standby basis, space
available, no guarantee
Everett Transit Standby basis only if n/a n/a
space available, no
guarantee
Kitsap Transit a) Same-day service just 1 hour, for will-call 85 100%
like day-before, for will- returns and other same-
call returns & genera day on space-available
public dial-a-ride basis
b) Standby only if space 2 hours, for same-day
available, no guarantee, general-public use
to make use of
cancellation space
Des Moines Metro Will-calls and Lessthan 1 hour 60 100%
Transit Authority — emergencies
Paratransit
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Transportation District
(RTD)

in April 1999

System Method of Fixed-route Linkages % of trips | Planning trip-by-trip
shifted to | eligibility
fixed
MBTA Not at present; planned as future Once fixed-route info is
enhancement formatted to communicate
with the scheduling
software, reservationists
will suggest viable
alternatives where
applicable
SEPTA - CCT Division Fixed route software to
interface with PASS
King County Metro Fixed-route planning program in final Y es-planned
Transit Division development phase
Orange County Y es; trips that are known
Transportation Authority to be on available to the
user on fixed routes are
noted on a scheduling
screen; customer is
considered ineligible for
identified trips
AC Transit and BART Not at present; planned as future Not in near future
enhancement for next-generation
software (being purchased in 8-12
months)
Citizen Area Transit Currently researching; call centersfor Yes
(CAT Paratransit paratransit and fixed route are
Services) combined; any process implemented at
this time would be manual; seeking an
automated solution.
Santa Clara Valley Fixed-route light rail only, used for Usedasa | n/a
Transportation Authority | multi-modal trips: e.g. paratransit leg-- | test pilot
light rail leg--paratransit leg only
Denver Regiona Unsure; changing scheduling software Y es— planned

C-TRAN

Y es— don’t know how
at thistime

St.Cloud Metropolitan
Transit Commission

Unknown (being installed at time of
survey)

No
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System Method of Fixed-route Linkages % of trips | Planning trip-by-trip
shifted to | eligibility
fixed

Skagit Transit Y es— planned; recently

hired a mability trainer
and are beginning to
schedule bus/para
“meets’ to reduce long
distance traveling for
ambulatory and
cognitively able
passengers

NFT METRO Systems,
Paratransit Access Line

Referred to ADA
coordinator for travel
training on applicable
fixed routes if determined
to be eigible on trip-by-
trip basis

Kitsap Transit

Manual — reservation operators
provide information on fixed-route
options and schedule ADA tripsto
interlink with fixed routes where
possible

Y es— doing some now
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System

Contact

Software

MetroAccess (D.C.)

Glenn D. Millis

600 5™ Street, N.W.

Washington, D.C. 20001

(202) 962-1100  FAX (202) 962-2722
e-mail G.Millis@WMATA.COM

Paratransit System Manager

Des Moines Metro Transit
Authority — Paratransit

Donna Grange

1100 MTA Lane

Des Moines, |A 50309

(515) 283-8127 FAX (515) 283-8135
e-mail granged@dmmta.com

Micro Dynamics - CADMOS
System — Computer aided
scheduling

Manatee County Area Transit

Mark Mistretta

1108 26" Ave. East

Bradenton, FL 34208

(941) 747-8621  FAX (941) 742-5992

EMTRACK

Kitsap Transit

Ellen Gustafson

234 So. Wycoff

Bremerton, WA 98312

(360) 478-6228 FAX (360) 377-7086

Trapeze®PASS

MBTA

Mary Lou Daly, Manager OR

Robert P. Rizzo, Asst. Manager

Office for Transportation Access

Ten Park Plaza, Room 4730

Boston, MOBILITY ANALYSIS 02116
(617) 222-5123 FAX (617) 222-6119

Multisystems - Midas
(Windows)

C-TRAN

Colete Anderson

P.O. Box 2529

Vancouver, WA 98668

e-mail ColeteA@C-TRAN.org

Trapeze®PASS
DOS3.9F(?)

Denver Regional Transportation

District (RTD)

Joe Mistrot

1600 Blake St.

Denver, CO 80126

(303) 299-2152 FAX (303) 299-2992

Trapeze® QZ

Everett Transit

George Baxter

3225 Cedar St.

Everett, WA 98201

(425) 257-8935  FAX (425) 257-8945
e-mail gbaxter@Cl.everett.wa.us

Trapeze®PASS,
Mentor MDTs
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1600 Franklin Street
Oakland, CA 94602
(570) 891-4843 FAX (570) 891-4874
djcross@pacbell.net

System Contact Software
Montreal Urban Community n/a ACCES by Giro
Transit Corporation
AC Transit and BART Doug Cross Parapro by Intelitran
Accessible Transit Services Administrator
AC Transit

Buffalo, NY 14203
(716) 855-7268  FAX (716) 855-6694

Tri-County Metropolitan Bernie Kerosky Trapeze®PASS
Transportation District of 2800 NW Néea
Oregon Portland, OR 97210
(503) 802-8213 FAX (503) 802-8229
Orange County Transportation Curt Burlingame Trapeze®PASS
Authority 550 S. Main St.
P.O. Box 14184
Orange, CA 92863-1584
(714) 560-5921 FAX (714) 560-5914
cburlingame@octa.net
Y ellow Transportation Carl Parr Trapeze®PASS
2100 Huntington Ave. Windows 4.0
Baltimore, MD 21211
(410) 727-7300 FAX (410) 537-5221
e-mail cparrjr@aol.com
St.Cloud Metropolitan Transit Tom Cruikshank — Transit Planner Trapeze®PASS Windows 4.0
Commission 665 Franklin Ave. NE
St. Cloud, MN 56304
(320) 251-1499  FAX (320) 251-3499
NFT METRO Systems, Kathleen Wagner Trapeze®PASS
Paratransit Access Line 181 Ellicott St. Windows 4.0

The Handi-Van

Paul Steffens
Public Transit Division, Dept. Of
Transportation Services

711 Kapiolani Blvd., Suite 275
Honolulu, Hawaii 96813
(808) 523-4138 FAX (808) 596-2380

Trapeze® NT BIN 3.07
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System

Contact

Software

Skagit Transit

Amber Villarea

380 Pease Road

Burlington WA 98233

(360) 757-4433 FAX (360) 757-7983

Trapeze®PASS DOS 3.9

Citizen Area Transit (CAT
Paratransit Services)

Sue Joseph

Regional Transit Commission

301 E. Clark, Suite 300

Las Vegas, NV 89101

(702) 455-2225 FAX (702) 455-5151
joseph@co.clark.nv.us

Trapeze®PASS DOS 3.9

SEPTA - CCT Division

Richard Krajewski

SEPTA — CCT Division

1234 Market St., 4" Floor

Philadelphia, PA 19107

(215) 580-7576  FAX (215) 580-7715
e-mail RKRAJEWSKI@juno.com

Trapeze®PASS DOS 3.9

Santa Clara Valley
Transportation Authority

David Ledwitz/Accessible Services
3331 North First Street

San Jose, CA 95134

(408) 321-7034 FAX (408) 955-9754
david.ledwitz@vta.org

Trapeze®PASS DOS 3.9

Regional Transit Authority
(New Orleans)

Karen Wilson Sider

ADA Compliance Officer

Regional Transit Authority

6700 Plaza Drive

New Orleans, LA 70127

(504) 940-3157 FAX (504) 940-3105

Trapeze®PASS
DOS 3.9

King County Metro Transit
Division

Donna Moss

King County Accessible Services, MS-134
821 Second Avenue, M.S. 134

Seattle, WA 98104-1598

(206) 689-3113 FAX (206) 689-3101
OR 689-4775

e-mail donna.moss@metrokc.gov

Trapeze®PASS DOS 3.9

60

Texas Transportation Institute



