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SHASTA REGIONAL TRANSPORTATION AGENCY
TRANSIT TECHNOLOGY PLAN

This paper responds to SRTA's need to evaluate technological applications that would enhance
public transit services and provide better performance and ridership data and improve customer
service. An ancillary consideration is that of addressing opportunities for ITS applications within a
CTSA environment.

The Transit Technology Plan will act as a roadmap to let RABA and their contractor (Veolia
Transportation} deploy transit technologies in a systematic way that will help it achieve prescribed
ohjectives.

In recent years there have been significant advances of Intelligent Transportation System (ITS)
applications for transit and paratransit, including community-based transit services. Transit ITS can
provide a positive benefit-cost ratio through improved productivity, data management and reporting,
reduction on staff workload, and specific paratransit operations: reduced no-shows; better managed
bookings and cancellations (including the ability to do trip insertions); and route optimization. These
latter points are currently addressed within the StrataGen application.

This paper profiles the existing transit ITS environment (Section 2); provides a primer (background)
on transit ITS elements (Section 3); and User Needs — Operations and Service Delivery, Service
Planning and Customer Service, and Administration (Section 4). Considering the set of
technologies that provide the best overall investment, as well as improved transit efficiencies,
reduced workload, and increased level of service to passengers, A Way Forward, including
recommended projects, is presented in Section 5. Consideration of opportunities for transit ITS
applications within a Consolidated Transportation Services Agency (CTSA) framework are also
discussed in Section 5.

2. EXISTING CONDITIONS

The current transit ITS environment is relatively fean with many processes being done manually.
RABA (staff from the City of Redding's Public Works Department) administers the operating
contract with Veolia Transportation. The former has basic management tools in place far contract
administration — monitoring performance and service planning. Veolia is responsible for operations
and service delivery.

RABA's current fieet consists of 16 conventional transit buses and 20 complementary paratransit
purpose-built huses.

2.1 Fixed-Route Transit Services

Fixed-route transit scheduling and run-cutting (building of runs} is done remotely by Vedlia
Transportation/corporate and transferred electronically to the Redding site.

Other observations/functionalities are addressed as follows:
« Each bus is equipped with on-board camera equipment to enhance the overall safety and

security of both customers and bus operators. SmartDrive and Apoflo Video Technology
products are used on each bus.
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2.3 Opportunities

In discussions with RABA and Veolia officials and the recogniticn of the limited application of
technology in the respective operations, there is an opportunity to upgrade and/or automate several
key functional elements inciuding:

s Automatic vehicle locating (AVLs) capability on the fixed-route transit busses
» Digital communication (MDTs);

« Announcements and message signs;

» Transit passenger and fare management {fare collection technclogies);

s Automatic Passenger Counting (APCs) providing for more detailed service monitoring (and
subsequently assist in planning and reporting capabilities) at the bus trip and bus stop level;

« Transit maintenance — on-board diagnostics;

s Improved customer servicefinformation including real-time vehicle arrival/departure information;
efc.

3. BACKGROUND ON TRANSIT ITS TECHNOLOGIES

A broad range of transit technolegies that are mature and available, and could potentially be
relevant for RABA, are discussed briefly in the foliowing paragraphs.

3.1 Computer-Aided Dispatch/Automatic Vehicle Location (CAD/AVL)
System

CAD/AVL technology forms an integral part of ITS, as deployed at many transit agencies. CAD/AVL
provides the central functionality and on-board logic/data storage, to support many “smart bus”
technologies, while also offering agencies significant operational and planning/scheduling benefits.
Based on these factors, CAD/AVL often rises to the top of the pricrity list.

While Automatic Vehicle Location {AVL) is used fo identify where buses are at any given point in
time, computerized fixed route scheduling systems are needed to identify where buses are
supposed to be. There will need to be an electronic database in place at RABA (or their contractor)
capable of interfacing with a CAD/AVL system. In addition, this information will be needed in the
transit technology system to support technologies such as Automatic Vehicle Announcement (AVA)
and Automatic Passenger Counters (APC).

Mobile Data Terminals (MDTs) and On-Board Computers (OBCs) are the core of the on-board
information and communication systems, serving as the information link between control centers
and vehicles. CAD/AVL solutions can be integrated with a whole host of other transit technologies
including integrated Automatic Vehicle Monitoring (AVM), APC, and Onboard Video Monitoring
(OVM), as well as integration with existing vehicle components such as fareboxes, AVA, and
headsigns. The OBC provides the core AVL capability using an integral GPS receiver, and alse
manages and is integrated with the other on-board technologies. This allows OBCs to automatically
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3.13 Business Intelligence

Data from the numerous disparate databases of the various central software applications (in
addition to the reporting capabilities provided by each individual software application) can be
combined for various types of powerful combined analysis and presentation. One such Business
Intelligence approach is the concept of a data warehouse, where selected data from multiple
systems is imported frequently into a central repository to enable reporting on cross-cutting data.
Another such approach is the use of “dashboards,” which provides charts to users such as
management that present real-time combined data in a manner that helps enable the proactive
identification and response to issues as they emerge. Business Intelligence applications can be
quite powerful ways to access, analyze, and report on data — in particular for making connections
between data from multiple sources.

3.14 Electronic Pre-Trip And Post-Trip Vehicle Inspection System

A range of potential solutions are available in this area of functionality. A basic system would simply
use the MDT to present a form {o the driver before pullout andfor after pull-in. The form would
present a series of questions for which the driver would be required to select pass, fail or skip. The
data from these forms would be collected from the vehicles and passed to maintenance. Such
systems have been quite commonly depioyed as an integral element of the onboard CAD/AVL,
OBC and MDT systems.

4. FIXED-ROUTE & COMPLEMENTARY PARATRANSIT NEEDS /
OPPORTUNTIES

This section builds on the issues identified by RABA and Veoclia officials for the existing
technologies. Section 4.1 through 4.3 presents a series of needs and opportunities according to
three functional areas: (1) Operations; (2) Service planning and customer service, and (3)
Administration. For each, a set of current user needs are established. In addition, an associated
priority level has been allocated. Below are definitions of the different priority levels:

s low Priority — The issue somewhat impacts RABA or their contractor's operational, fleet
maintenance, service planning and administrative performance;

+ Medium Priority — The issue moderately impacts RABA’s operational, fleet maintenance,
service planning and administrative performances; and

« High Priarity — The issue significantly impacts RABA's operational, fleet maintenance, service
planning and administrative performances.

Section 4.4 presents a discussion of the benefits of a select number of ITS elements, from a
national perspective.
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4.1 Operations

4.1.1 DISPATCH

| priorty |

CApleios | B

paratransit
through MDTs

High Fixed route « Enhanced monitoring
location and system of on-time
performance remotely. Culr rg?tly performance

ccfn:?;I:m:n?gry ¢ Enhanced ability to
. modify service in real-
paratransit time.

B. The system should allow for High Fixed route e Assist in complaint
the storage and playback of resolution
Automatic Vehicle Location CL_lrrentIy o Assist in service
(AVL) data. available on planning and

complementary monitoring
paratransit

C. The system should also store High Fixed route

) and provide reports for
historical operation CL_lrrentIy
performance (early, late, on- available on
time) data. complement.ary
paratransit
4.1.2 FIXED ROUTE & COMPLEMENTARY PARATRANSIT
0 Application |  Benefi/Commentary
D. A system with electronic login. Fixed route e Reconcile operator &
Currently route assignments
available through
farebox
{upgraded
needed)
Currently
available on
complementary

E. A login system that interfaces
with the HR/ffinance system.

High

Fixed route

Currently
available through
farebox
{upgraded
needed)

Currently
available on
complementary

¢ Validates operator
hours & payroll

Sepfember 2014
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paratransit
through MDTs

Paratransit scheduling®, which
provides operators with
automatic updates to their
manifests while they are on-
route,

» Operators will be able to see
cancellaticns

» Dispatch can add in new trip
requests and Operators will
see the new trip pickup
timeflocation and drop off
tocation

Currently
available on
Complementary
Paratransit

Mobile Data
Terminals (MDTs)
installed on 20
vehicles

F. There should be a single point High Fixed route ¢ Ensure consistency &
of legon, Currently avoid redundancy
available through
farebox
{upgraded
needed)
Currently
available on
complementary
paratransit
through MDTs
G. A system that provides
RABA/Neolia with real-time Medium
service adjustment tools, such Fixed route + Address service
as: High Complementary adjustments in real-time
« Short-tumns. . Paratransit + Maximize scheduling
+ Add or remove frips. efficiencies
. A system that allows High Fixed route Assist in complaint
RABAN_eohg to rep]ay ' Currently resc'nlut.ion _
information in real-time {i.e. available on Assistin service
bread crumb vehicle tracking) Complementary planning and
Paratransit monitoring
. System that allows the driver High Currently
to covertly notify dispatch available on
about an incident. .
Fixed route &
Complementary
Paratransit
. The system should allow for Ability fo eliminate use
dynamic Complementary High of paper driver

manifestsfiogs

Reduction in radio
communication

Ability to communicate
schedule changes, trip
insertions in real-time

® Complementing Veolia's current use of the StrataGen ADEPT scheduling software.

September 2014
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K. The system should also allow
the operators to log certain
information, such as {non-
exhaustive list);

« successfully picked-ups
{passenger info, time)

s+ passenger drop-offs
{passenger info, time)

« No-show passenger

L. A system that supports Medium Complementary | « Building on current
scheduling Complementary paratransit StrataGen application,
Paratransit service based on ability to incorporate
the routing and business rules. multiple transport

providers and agency
populations (potential

benefit for CTSA
application)

M. A system to support transit High Fixed route = Benefit for planning
passenger and fare annual Transit Needs
management and generate Assessment and every
reports including boardings by five year Short Range
fare type, by route and stop. Transit Plan

N. Integrated on-board
equipment such as fareboxes
and headsigns can be linked
to the on-board computer
(OBC}) to enhance
perfarmance and data, and
reduce operator workload.

Such system integration can
automatically receive log-in
data based on the operator
login to the MDT.

0. A system that allows transit High Fixed route + Enhanced on-time
vehicles to be given priority at performance, fuel
traffic lights (Traffic Signal ' efficiency and customer
Priority/Preemption - TSP}, satisfaction

14
September 2014




SHASTA REGIONAL TRANSPORTATION AGENCY
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4.2 Service Planning

A. A system that can assign Lb\h - Fixed route s Avariation of current

operaters and vehicles to the scheduling/run cutting
next day's rosters based on done remotely by Veolia
RABA's business rules.® corporate

B. A system that logs operational High Fixed route s Benefit for planning
performance statistics {e.g. annual Transit Needs
schedule adherence) and Assessment and every
allows RABA to assess five year Shorf Range
schedule performance. Transit Plan

s  This will provide RABA
with objective metrics in-
order to refine future

schedules.

C. A system that keeps track of Medium Fixed route + Important to note that
passenger boarding and similar capabilities (&
alightings (APCs) at stops to benefit) may be derived
more effectively plan service. through enhanced

farebox technologies.

Customer Service

"TAll systems must be ADA Fixed route & Legislative requirement
compliant. Complementary
paratransit

E. A system thatcan » Enhanced customer
disseminate real-time . . service
passenget information (e.g. Medium Fixed route & T
predicted arrival times) to Complementary | ¢« Reduction in inguiries to
customers. whether via: paratransit customer service,
« wayside ,signS' hence a reduction in
e web: ' administrative burden

« telephone service; and
» mobile devices.

F. A system that can » Enhanced customer
automatically provide service

customers with schedule Medium Fixed route o
information or if need be to * Reduction in inquiries to
redirect to a person (e.g. in customer service, hence
case of a complaint). a reduction in

administrative burden

® This is a responsibility of the service provider — Violia.

15
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4.3 Administration

 BenefitCommentary

A. A system that should allow Low Fixed route
RABA to create maps (e.g.
route maps).

B. A system to track the various Medium Fixed route &
types of customer Complementary
interactions and allow for paratransit
reporting to management.

C. A system to allow for the Low Fixed route &
automatic tracking of Complementary
complaints {e.g. issue type, paratransit
who is resolving the issue,
when it was resolved and
how).

D. An automatic interface Medium Fixed route &
between systems to Complementary
streamline the report creation paratransit
process.

E. A system to automatically Medium Fixed route &
track sales and distribution of Complementary
tickets and passes. paratransit

F. Central systems should be High Fixed route &
both established and low Complementary
maintenance products, and paratransit
provided as hosted services.

Enhancements to
customer service and
operations monitoring
and reporting/data
management

Lessen administrative
burden in addressing
these functionalities

4.4 Benefits of Select Transit Technologies: A National Perspective

The deployment of various ITS deployments address benefits in one or more of the following:

September 2014

Mobility: Increase the ability of all to travel by public transportation quickly, reliably, and
comfortably to their desired destinations, and also when they would [ike to travel.

Efficiency: Provide efficient transportation services that make the most productive short
and long-term use of transit funds and overall transit resources.

Economic Growth & Trade: Facifitate a more efficient domestic and local transportation
system that enables economic growth and development.

Environmental Stewardship: Promote transportation solutions that enhance communities
and protect the natural and man-made environment.
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Security: Provide a safe and secure transportation system that is prepared for and
responds to emergencies and natural disasters, and that balances homeland and national
security requirements with the mobility needs of both the community and the nation.

This section summarizes findings on benefits of select transit technologies through a review of the
national ITS literature. It is important to note that the quantification of benefits and costs is less
precise than desired. Reporied benefits are still more qualitative than quantitative in nature.
Reported cests vary widely, in part because there is not a one-size-fits-all application for new
technologies and also because installation and integration costs may or may not be included in
specific reports.

4.4.1 AUTOMATIC VEHICLE LOCATION (AVL) SYSTEMS

AVL Reported Benefits

September 2014

Schedule adherence improved by 4.4 percent to 23 percent:

o Denver: 21% increase (in on-time arrivals)

o Kansas City: 12.5% increase

o Baltimore: 23% increase

o Milwaukee: 4.4% increase

o Hamilton, ONT: 8.5% increase

o Portland, OR: 9.4% increase
Improved accuracy of schedule adherence reports from 70 percent to 95 percent in Milwaukee
Reduction in fleet requirements of one to five percent:

o Kansas City: base fleet reduced by 1.5%, p.m. peak fleet reduced by 2%

o Reno: assumed reduction of 1 to 2 percent in fleet requirements
Reduction in emergency response times by up to 40 percent in Kansas City

Reduction in assaults on operators/passengers of 20 percent in Denver

Reduction in non-revenue miles and non-revenue hours:
o Three percent reduction in non-revenue miles reported from national study

o Five to eight percent reduction in non-revenue miles and two percent reduction in
operafing fixed-route vehicle hours assumed in Reno

Increase of three percent in vehicle revenue miles
Increase of one percent in farebox revenues assumed in Reno

Decrease of 26 percent in customer complaints in Denver; AVL playback revealed that 50
percent of customer complaints in Milwaukee were not valid

Reduction of 20 percent assumed in liability claims — assumes video cameras used in
conjunction with AVL

Non-quantified benefits:

o Better command and control of the transit system

17
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o Facilitate systems integration

o Provide better operations support

o Reduce street supervision effort

o Simplify operation of vehicle for operator

RABA can expect benefits in the areas of schedule adherence, safety and security, and customer
complaints from an AVL system. Costs vary widely, because there is no “standard” AVL
installation. Many agencies acquire add-ons such as computer aided dispatching and automated
passenger counters to enhance the functionality of an AVL system.

4.4.2 AUTOMATED (ADVANCED) TRAVELER INFORMATION SYSTEM (ATIS)

ATIS Reported Benefits

s« In-vehicle ATIS such as annunciators ensure compliance with ADA regulations regarding stop
announcements

« European experience suggests that wayside ATIS is most useful at transit centers {o alert riders
to real-time wait for the next bus and whether they have missed their bus

e There is no solid information that real-time information would increase ridership

e Customers view pre-trip information delivered through traditional means as most valuable, hut
have some interest in real-time wayside information

« New Jersey Transit: an inieractive voice response system reduced average wait time from 85
to 27 seconds, resulting in a call volume increase of over 40,000 per month

« San Diego: an automated voice response system increased productivity of its call center by 21
percent

¢+ Rochester: calls increased by 80 percent, and four part-time positions were eliminated with an
automated call system

¢ ATIS can generally be expected to increase ridership and revenue by iwo percent, improve
service and visihility, and increase passenger convenience

ATIS encompasses pre-trip, wayside, and on-vehicle information for customers. There is
uncertainty regarding both benefits (ridership response to provision of amenities is very hard to
measure) and cost, although there seems to be general agreement on costs of certain elements of
ATIS such as an automated phone system or kiosks displaying real-time information. AVL is
necessary for any real-time information applications. Recent research has suggested that
customers prefer time-tested means of providing information; although this could reflect
unfamiliarity with how new technologies would work or affect them. RABA could consider real-time
information at transit centers and major stops as an add-on to an AVL system.

4.4.3 MOBILE DATA TERMINALS (MDTS)

Mobile Data Terminals Reported Benefits

»  Ann Arbor, Mi: MDTs reduced voice radio traffic by 70 percent Mobile Data Terminals is often
packaged with communications or AVL systems.

18
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4.4.4 AUTOMATED PASSENGER COUNTERS {APCS)

APC Reported Benefits

s More frequent data collection, ability to analyze ridership at the stop and trip level, greater
timeliness and responsiveness, and reduced costs resulting from discontinuation of manual
data collection

+« Reduction of costs associated with manual checks:
o Hamilton, ONT: $45,000 annually
o Reno: $27,000 annually

APCs provide current ridership information that can be used proactively in managing the transit
system. Costs have fallen in recent years as APCs have been integrated with AVL systems,
removing the need for a separate means of vehicle location in an APC system.

5.  AWAY FORWARD

A future system concept will include the following key system interfaces:

» Between the CAD/AVL system RABA (and their contractor's) administrative functions (e.g.
payroll, attendance, transit revenue calculator);

¢+ Between the CAD/AVL system, Vehicle Health Monitcring (VHM) system, and the current or
future Veolia Maintenance Management system for tracking of fuel, parts, and work orders; and

¢ Between on-board devices (AVL, Mobile Data Terminals [MDT], Farebox, Destination Signs,
Automatic Passenger Counters [APC] Automatic Stop Announcements [ASA], etc.) and the
On-Board Computer {OBC} to improve fransit operation and simplify the bus operators’ login
procedure. With this interface, bus operators will have fewer distractions while driving.

Overall, the deployment of this complete system will help to improve customer satisfaction, promote
efficiency in the organization, and address organizational needs that may be lacking. The new
system will integrate existing reporting systems and streamline reporting and management tasks.

51 Recommended Projects

A series of projects have been defined and presented for discussion (Table 5-1}. These projects
represent distinct work packages that may be pursued in order to fully achieve the proposed system
concept. Within these projects, there are certain technologies requiring significant integration that
are best implemented as a bundie through a single contractor to reduce hoth the cost and the risk
to RABA and their project (and funding) partners.

The recommended projects and the respective deployment schedule is consistent with those
identified in the April 2014 Draft Short Range Transit Plan (SRTP). This technology plan presents
unit, installation, system integration and operating and maintenance (O&M) costs estimates based
on recent national experience for transit agencies of a comparable size to that of RABA. There are
some discrepancies in the costs presented in the SRTP vs. those presented here. The author is
unable to validate the source of costs presented in the SRTP as well as unable to determine
specifically what is included {i.e., installation, system integration, etc.) in the costs presented in the
SRTP. O&M costs were not included in the SRTP.

19
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These project packages could be undertaken as part of a complete year-over-year initiative, or as
individual separate projects. However, one key consideration is that since the CAD/AVL plays such
a central role in the operation of the other systems, it will be necessary for it to be deployed first.

In going forward, it is important to note the differences between data generated by electronic
fareboxes vs that of APCs.

Farebox Data: Farebox data is automatically collected (and sometimes analyzed) by modern
fareboxes made by companies such as GFI and Cubic. While fare media that are either magnetic
stripe or "smart" and are thus either swiped through or tapped on the farebox can be accurately
counted, fare media that are shown to the driver rely on the driver to press the correct button to
register. Cash is a special case; while drivers often allow passengers to board without paying the
full cash fare, it is difficult for fareboxes to know if the odd amount of money represents an actual
passenger or something else. Another limitation is that unless passengers have to interact with the
farebox on both entering and leaving the vehicle no information can be gathered on where the
passenger alights {or in certain circumstances, boards). Despite these problems farebox data is the
only place to acquire a breakdown of how passengers pay their fares, which makes it an
indispensable data source for the service planning and finance departments.

APC Data: APCs provide a highly accurate count of the number of passengers boarding and
alighting at each stop, faltering only maybe at the terminus point where routine activities such as the
driver leaving and returning to the bus can result in a distorted passenger count. If less than 100%
of the fleet is equipped with APC devices then it is important that the buses so-equipped be rotated
systematically through all blocks in order to obtain accurate ridership information. How APCs work -
typically, two sets of two sensors each at the same height level are installed at both the front and
rear door. When passengers enter or exit the door they break an infrared beam, which causes a
computer to record a boarding or alighting depending on the order in which the two beams are
broken. The sensors are enough to provide a gross level of ridership; if stop-level ridership is
required geographic information must be provided by a GPS system such as an Automated Vehicle
Locator (AVL) program. Data is then downloaded to a computer for analysis.
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SHASTA REGIONAL TRANSPORTATION AGENCY
TRANSIT TECHNOLOGY PLAN

5.2 Cost Estimates

Table 5-2 presents an overview of the cost estimates for the recommended technology plan. Unit
costs in the table are taken from the high range of estimates, to be conservative, and do not reflect
any economies of scale unless these were documented in the literature {such as for APCs as an
add-on to an AVL system). In addition to cell/GPS® data services costs, other additional costs may
be incurred for installation, systems integration and operations and maintenance (O & M). Industry
experience suggests that the installation and system integration elements are approximately ten
percent of the capital cost. O & M costs are typically another ten percent of the capital costs.

The cost estimates presented are based on recent national experience for transit agencies of a
comparable size to that of RABA.

Table 5-2: Cost Estimates for the RABA Technology Implementation Plan

On-Board VLU & AVL $4,000 36 $144,000 $14,400 $8,600
Color/touch MDT $2,500 36 $90,000 $9,000 $4,300
Electronic fare
boxes/upgrades $7,500 36 $270,000 $27,000 $27,000
Annunciators $2,500 10 $25,000 $2,500 $1,000
In-vehicle displays $2,000 $20,000 $1,000 $ 800
APC $5,500 10 $55,000 $5,500 $5,500
Automated Traveler
Information System TBD TBD TBD TBD TBD
{ATIS)

$8,000 per
Traffic Signal intersection
Priority/Preemption + $1,500 TBD TBD TBD TED
(TSP) per transit

bus emitter
Kiosks for real-time
information $3,000 1 $3,000 $600 $160
Smart Card —
processing unit $2,000 TBD TBD $200 each $150 each

stand-alone

Total Estimated Costs: Near/Medium Term $565,000 $60,000 + $47.360 +

[1] Installed cost of stand-alona system elements {i.e., not part of a smart-bus onboard architecture in which
location data and route schedule tracking are already being done by a unified location system).

? Cell/GPS data services costs must be determined locally (typically by City's IT staff) to reflect local market
conditions and any economies of scale to be realized through the procurement of packaged services (i.e., ability

to collaborate with other City departments/services such as emergency/first responder services).
24
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SHASTA REGIONAL TRANSPORTATION AGENCY
TRANSIT TECHNOLOGY PLAN

s Cooperation with regional partners is an effective means to implement technology advances
(examples: automated trip planning, smart card).

» Vendors that include upgrades created for other users at no additional cost offer an added
bonus and help to keep costs manageable.

s Define project deliverables clearly, keeping in mind that what the sales folks show you and what
the actual technology can deliver are often not the same. Back-end functions such as reporting
or integrating with the agency’s databases can be particularly problematic with new technologies
such as smart card.

+ Problem areas were: integration into existing programs, software, and radio frequencies.

¢ Typical agency {and/or their project parlners) resource requirements include: a project manager;
staff assigned for frain-the-trainer responsibilities; IT personnel (to ensure reliable web access
and support hardware and communication requirements of selected softwarefITS applications),
and planning/data analysis resources.

System Integration: In the past, ITS application integration was no easy task. Such integration had
to deal with multiple applications running on multiple platforms in different locations, making the term
‘'simple integration’ pretty much an oxymoron. Today, software vendors offer suites of product that
provide cross-platform, cross-language integration as well as the ability to interface with many
popular packaged ITS applications. Much of this is accomplished through the use of open
architecture and strategic partnerships resulting in a wealth of successful integrated deployment
demonstrable experience. Further, RABA {and it's project partners) are able to minimize any risk of
integration issues by ensuring that such responsibilities are incorporated in any procurement
instrument and subsequently the sole responsibility of the selected vendor. Certainly, several
vendors including INIT, Trapeze, Clever Devices, and others will commit to assuming
integration/"design-build” responsibilities - a project in which the desigh and implementation services
are contracted by a single entity.

Appendix A provides a comprehensive list of suppliers of ITS applications. While likely prudent to
advertise or solicit responses from a broad range of vendors or suppliers, there is typically a select
number of vendors able to respond to any specification document prepared by or on hehalf of RABA
and their partners.

5.5 Opportunities = CTSA Framework

The application of technology for the enhanced coordination of community based services (within a
CTSA framework} is dependent upon decisions made regarding governance and functionalities to
be deployed.

There is an opportunity to purchase the Brokerage capability as part of the available suite of
products from StrataGen to compliment to current Adept complementary paratransit scheduling
software used by Veolia. The brokerage product would allow a CTSA coordinator to assess and
prioritize trips on a case-by-case basis determined by operational capacity or preferentially route
passengers to the lowest cost provider (for maximum expense control).
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Appendix A: Suppliers of ITS Applications

September 2014
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