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Technology Application Criteria and Policy

Technologies derived from the aerospace industry can be used to make transit systems
more attractive for the user, increase their on-time performance, improve their efficiency
and build towards a whele new 21 century urban transportation environment. Some of
these technologies are commonplace in other cities while others are developmental or
evolutionary. These technologies are generically referred to as Intelligent Transportation
Systems (ITS) enhancements to conventional highway and transit systems, Personat-
Rapid Transit (PRT) of which the first is running in prototype form, and longer term
Automatic Highway Systems (AHS) which were first demonstrated in 1997.

The DCIIS plan, for which the Dulles Corridor federal appropriation was obtained, is a
phased multi-modal concept, which envisioned the extensive use of appropriate new
technologies to attract a high level of transit use from a relatively wealthy suburban area.

The near term technologies are summarized in attachment 1, the far term concepts in
attachment 2 and the technology section of the DCIIS plan is attachment 3. The
technology choice is broad. The purpose of this note is to define in lay terms the criteria
which should be applied to the application of technology in the Dulles Corridor. The
Corridor is defined as the actual transportation corridor plus its “trafficshed”.

1. The overall goal is the creation of a whole new 21" Century transportion
environment in the Dulles Corridor by the year 2010. A building-block approach
should be adopted for the application of current and evolving technologies.
Background:

e The National Capital Region faces a 70% increase in highway demand and a 20%
increase in highway capacity based on conventional systems. The Dulles Corridor
trafficshed is projected to gain about 25% of the new jobs and households
projected for the entire region by 2020.

e Effective transportation will not be achieved simply by extrapolating the
conventional highway and transit systems that have resulted in the region’s
current congested system.

e New ideas and technologies are evolving and their application involves various
degrees of risk.

e The DCTF should not be deterred by long term evolution requirements if the
potential gain to the traveler and taxpayer is substantial.

2. Technology should be applied where there is a pay-off for the customer or the
aperaior.,
e Examples include technologies which:
a) heighten the system’s appeal to users
b) reduces trip time and increase on-time performance



¢) increase system productivity.

3. Risk should be held commensurate with the time scale and potential pay-off.
Governments for good reason traditionally are not risk-takers.

The risks should be well understood for each application.

The promise should not be oversold to the public.

For higher risk applications the basic system should be able to function at some
level if the application falls behind schedule or fails to meet its full promise.

Phase 2 can accept less risk than later phases due to its short time scale,
Visible short-term success is desirable.

4. Dulles Corridor Systems should have a high degree of compatibility and integration
with all modes of connecting systems.

A high degree of seamless use is important if commuters are to be attracted to use
the Dulles Corndor system,

Compatibility extends to the provision of real time information for the user and to
the coordination of scheduling, operation and control between connecting
elements.

“Seamless use” should be extended when practical, from transit fare cards to
include a single electronic card to pay fares, parking at transit stations and
highway tolls.

“Compatibility” should be considered with respect to coordination and control of
all transportation features in the Dulles Corridor and its trafficshed including toll
roads, future “Hot Lanes”, traffic management systems and other future road
based or fixed guideway systems,

However, application to the Dulles Corridor project should not be unreasonably
delayed by compatibility considerations.

5. The objective and time scale for each technological application should be clearly
defined and linked to a system of “payment by results,” with contractors.

« Technology advances rapidly. The perfect can be the enemy of the good.
Proposals to add the latest advance should be measured against the objective

and time scale.
« Whenever practical the design concept or “system architecture”, should have

the flexibility to accept up grades.

6. It should be recognized that even “proven” technologies would require some
development to adapt them to the specifics of the Dulles Corridor system.

e Ifthe technology already is working well in Metro or another connecting
system, extension of that technology to the Dulles Corridor would be the
lowest risk option providing it does not involve future technological or other
limitations.

e Definitions:

Level 1: If the technology is in use elsewhere it’s available “off the shelf”
which implies no risk. But while proven units may be available those units



will have to be integrated into an operating system specific to the Dulles
Corridor project.

Level 2: If the technology is available but not supported by user experience,
the development and integration required for the Dulles Corridor will require
more time and risk.

Level 3: If the technology has been demonstrated but has yet to be engineered
for production, the time scale performance and probably cost, will be
uncertain,

7. The DCTF should not be deterred by long term evolution requirements if the

potential gain to the traveler and taxpayer is substantial.

e In Phase 2, the first phase to be technologically enhanced, the time scale is short
and applications should be limited to level 1 risk.

e Phase 3, the BRT, has a longer lead time with which to accept risk.

e For Phase 4 the DCTF should consider the potential identified in the DCIIS, of
the new concepts under development that offer a whole new level of
transportation capability.

Recommendation: The DCTF as the current managing entity, should appoint a

technology manager now and use a subcontractor to creafe its “‘system architecture”
before the end of June.
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Dulles Corridor Rapid Transit Project ITS Concept Evaluation Matrix (Prioritized) - REVISED 8/16/99

Evaluation Criteria

Consistency Integration
with the Tech. and
ITS Concepts Task Group's Compatibility
Application with Existing Community
Criteria and | Technical | Customer | Operator| and Planned Cost and Agency
Policy Feasibility | Benefits | Benefits Systems Effectiveness| Opportunity | Total Scora
Weights 5 7 5 5 Z L 3
1. Transit Vehlcle Tracking (AVL) 10 8 8 10 7 g B 246
5. Eloctronic Fare Paymant (EFP) 10 8 2] 9 5 T a 237
2. Transit Fixed-ARoute Software 3] 2] 8 2 8 9 7 234
7. On-board Tranzit Socurily g 8 8 B Fil 7 10 229
16. Parking Facility Information 10 7 9 8 7 7 B 2249
8. Transit Facility Security ] g9 8 [ 7 T 10 228
4. Parking Facility Security 9 g B i 7 7 10 228
11. Multi-modanl Coordination 10 B 8 8 G 6 g 225
6. Parking Facility Elactronic
Payment 10 7 8 8 5] 5] 7 215
3. Demand Response Trangit
Software (ParaTransit) 4 8 2] g 8 9 6 212
44. Emargoncy Rosponso 7 8 T 9 =] 7 8 211
29. Incident Managemant Systam 5 g i B 8 8 8 208
31. Electronic Tall Collection A [+ 8 ] > 7 2 507
15. Wayside/in-station Traveler
linfarmation 10 7 8 5 5 5 B 206
19. Transit Trip ltinerary Planning 8 =] 8 8 =] 5 8 204
13. In-vehicle Traveler Information 10 5 10 5 3 5] i 202
14. Automated Public Addross
System g g 8 5 Fi 6 7 200
32. Traffic Information
Dissemination 5 8 8 T 8 Fi 8 200
24, Computerized Traffic Signal
Contral & g8 5 a 8 8 5 199
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Evaluation Criteria

Consistency Integration
with the Tech. and
ITS Concepts Task Group's Compatibility
Application with Existing Community
Criteria and | Technical | Customer | Operator | and Planned Cost and Agency
Policy Feasibility | Benefits | Benefits Systems | Effectiveness| Opportunity | Total Score
Weights L1 | 5 5 2 7 3
49. Parsonal Rapld Transit (PRT) 8 5] 8 7 6 6 8 199
20. Intaractive Travaeler
Information — Personal
Information Access =] B 8 5 7 8 8 197
26. Freaway Ramp and
Interchange Metering with Queua
Jumping G & 7 Fi 6 8 6 194
50, Platform Scroan Doors ) 7 & 7 B 6 7 190
27. Lano Acceas Control and
Raevarsible Lane Managomant G 9 5 8 [ i ] 188
45. Precision Docking Systoms i G B a B 5 5 186
23. Traffic Signal Priority 7 7 [ 7 6 6 5 184
17. Broadcast Travalar
Information a 8 7 L] 5] [ Fi 183
48. ITS Planning G 7 5 7 (5] 7 8 182
10. Transit Vehicle Mechanical
Safaty Monitoring and
Maintenance G T 6 8 5 6 B 180
12. On-board Electronic
Dastinatlon Signs (3] 7 7 7 7 5 5 177
4, Automatic Passenger Counters
(APC) 5 5] 4 8 7 7 5 166
35. Longitudinal Safety Warning 5] 5] 5 7 ) B B 166
38. Lateral Safety Warning 5] 3 5 7 5 B B 162
21. Traffic Network Data
Collectlon 2 T 5 = =] a a8 161
25. Lana Contral 1 9 5 5 5] 8 B 157
30, Traffic Prediction and Demand
Management 5 5 5 5 5 7 6 151
47. Emlssions Monitering and
|Management 3 7] 5 6 = 6 8 150
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Evaluation Criteria

Consistency Integration
with the Tech. and
ITS Concepts Task Group's Compatibility
Application with Existing Community
Criteria and | Technical | Customer | Operator | and Planned Cost and Agency
Paolicy Feasibility | Benefits | Benefits Systems | Effectiveness| Opportunity | Total Score
Weights 5 q £ L1 z 3 3

18. Interactive Kiosks B 5 B 5 3 5 5 7 148
37, Advanced Vehicle
Longitudinal Control 4 5 5 5] 5] B 5 146
38. Advanced Vehicle Lataral
Contral 4 5 5 [5] 3] 6 5 146
28. Raglonal Traffic Control 3 5] 5 5 5 7 B 145
34. Drivar Safaty Monitoring 5] 3 5 7 4 4 5 141
311. Road Woathor Information
Systom 1 B 5 5 5 = 5] 139
39, Intersection Safoty Warning 3 4 6 B 5 5 2] 139
22. Probe Data Colloction ] 5 3 5 i 5 5 134
40, Intersoction Collision
Avaoldance 3 3 B 6 4 5 5] 133
43, Pro-crash Rostraint 2 4 5 bl 5 6 6 128
44, Drivar Visibility Improvement 2 3 6 6 5 5 5 127
46. Automated Highway!/Rail
Systam 2 5 5 2 2 5 125
42, In-vahicle Signing 2 4 3 5 5 4 4 104

Note: ITS concepts are rated on a scale of 0 to 10 on how they meet each of the evaluation criteria (0 = meets criterion negatively, 1 = does not
meet criterion, 5 = meets criterion, 10 = completely meets criterion).
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Dulles Corridor Rapid Transit Project ITS Concept Phasing -
REVISED 8/31/99

A list of ITS concepts applicable to the Dulles Corridor was compiled and analyzed. The most
benelicial 1TS concepls, with respect to the Dulles Corridor Rapid Transit project, were
identified and are recommended for deployment. The phase in which these ITS concepls
should become operational is provided below. Operational means that the system is fully
deployed, has passed acceptance testing, and is operating on a full-time basis, The list on
the left (see below) contains ITS concepts that should be implemented by the Corridor's
designated transit operator as a part of the Dulles Corndor Rapid Transit project. The number
of concepls in this hist is limited due to fiscal constraints,  The list on the right (see below)
conains ITS concelps that should be implemented in the Corridor, but by an
agency/organization other than the Cornidor's designated transit operator. These ITS concepts
deal with functions typically provided by VDOT or some other non-transit entity. |TS concepls
that have already been deployed in the Dulles Corridor, or ITS concepts that are not
recommended for deployment in the Dulles Corridor, are not listed. A glossary of |15
concepts with deployment examples is provided at the end of this document

Phase | - Express Bus 1999 - 2001

Dulles Corridor Transit Agency Other Transportation Agencies

» Interactive Traveler Information - Personal
information Access (SmarTraveler)

s Broadcast Traveler Infarmation
(SmarTraveler)

Phase Il - Enhanced Express Bus 2001 - 2003

Dulles Corridor Transit Agency Other Transportation Agencies
e  Parking Facility Infermation « Traffic Information Dissemination (VDOT)
s |TS Planning » Interactive Kiosks (WashCOG)

Phase Il - Bus Rapid Transit 2003 - 2010

Dulles Corridor Transit Agency Other Transportation Agencies
e Transit Vehicle Tracking » [ntersection Safety Warning (DAAR
operator)

e Electronic Fare Payment
e {n-Board Transit Secunty
o Transit Facility Security

e Parking Facility Security

e Multi-modal coordination



» Parking Facility Electronic Paymen!

s ‘Wayside/In-slation Traveler Information

s In-vehicle Traveler Information

e |ane Access Conlrol

s Frecision Docking Systems

e Transit Vehicle Mechanical Safety Monitoring

and Mainlenance

Phase IV - Rail Tysons 2006 / Beyond 2010

Dulles Corridar Transit Agency Other Transportation Agencies
»  [mergency Hesponse s Traffic Prediction and Demand
Management (VDOT, NVTC, WashCOG)
» Platlorm Screen Doors s Emissions Monitoring and Management

(NVTC, WashCOG)

Beyond Phase IV or As Needed

Dulles Corridor Transit Agency Other Transporiation Agencies
« Personal Rapid Transit (PRT) e Freeway Ramp and Interchange Metering
with Queue Jumping (VDOT)
= Traffic Signal Priority « Traffic Signal Priority (appropriate traffic
agency)

« Automatic Passenger Counters (APC)
e Longitudinal Safety Warning

e Lateral Safety Warning

e Advanced Vehicle Longitudinal Control
e Advanced Vehicle Lateral Control

e Automated Highway/Rail System e Automated Highway/Rail System (VDOT,
DAAR operator}



Dulles Corridor Rapid Transit Project ITS Concept Phasing - REVISED 8/31/39

The table below contains ITS concepts that are applicable to the Dulles Corridor. The number preceding each concept is the same as the number assigned to each
concept in Technical Memorandum 1 (Dulles Comdor Rapid Transit ITS Concepts). The order in which the concepts appear below represent the order in which the
concepts were ranked, from highest to lowest, in the evaluation exercize (the concepls were rated on how well they met certain evaluation criteria). Implementatian

no

phasing is provided below for the |ITS concepts thal are to be deployed by the Corridor's designated fransit operater. Phasing sieps include "planning.” "pilot,” and
“operational.” "Planning” is defined as the design, procurement, and installation of the ITS concept. "Pilot” is defined as the period during acceplance testing,
"Operational” is defined as the ITS application being fully functional for revenue service. Implamentation phasing is nof provided below for ITS concepis thai:

- are glready implemented

- are primarily provided by a non-transit operator or other organization
- would be deployed on a specific ar as-needed basis, or beyond phase 4
- gre not recommended for implementation as a part of this project

Only the ITS concepts that contain phasing Information in the table will be considered and recommended for implementation as a part of the Dulles Ceridor Rapid
Transit project. Due o fiscal constraints, the project Is limited to recommending the deployment of the most applicable and beneficial ITS concepts in the Corridor,
Further refinement in the selection of the recommended ITS concepts will commence with the identification of costs and relative benefits. 1TS concepts not "making the
cut” may be implemented by other agencies and projects, after completion of phase 4, or when funding becomes available. Refer 1o the "comments” column in the table
for the justification and reasoning In selecting the ITS concepts recommended for implementation in this project

ITS Concepts Phase 1 Phase 2 Phase 3 | Phase 4A | Phase 4B Comments
May be an enhancementfexpansion of an operalor's
1. Transit Vahlcle Tracking (AVL) Planning  |Pilot Operalional [Operational |Operational |planned/existing system. Identify operator(s) in Phase 1.
Coordinale with the WashCOG and WMATA electronic
Planning / payment studies. Coordinale with concepts G and 31,
5. Electronic Fare Payment (EFP} Filot Operalional |Operational |Operational |Prerequisite: legacy EFP syslems
For bus service only. Transit agencies in the region
currently have this system. Enhance/expand operator's
2. Transit Fixad-Route Soltwars exisling system in Phase 3
For bus service only. Application of this concept is lied to
Pilot / the procurement of transit vehicles; the level of functionality
7. On-board Transit Security Flanning Operational |Operational |Operational {will be determined at the til‘r‘LE._‘_ of procurement.
Planning / Need to coordinate with VDOT for display of parking
18. Parking Facllity Information Pilat COperational |Operational |Operational |Operational |information on VDOT VMSs.
Pilot /
8. Transit Facllity Security Planning Operational |Operational |Operational |Install when ERT stations are built.
Pilat / Operation of system is an issue (e.g., What agency will
3. Parking Facliity Security Planning Operational |Operational |Operational |monitor the cameras?).
Pilat / Need to establish coordination agreements among
11. Multi-modal Coordination Flanning Operational |Operational |Operational |participating operalors.
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ITS Concepts Phase 1 Phase 2 Phase 3 | Phase 4A | Phase 4B Comments
Planning /

&. Parking Facility Electronic Payment Pilat Operational |Operational |Operational |Coordinate with concepts 5 and 31.

3. Demand Response Transit Software

{ParaTransit) Transit agencies in the region currently have this system.

#4. Emergency Response Planning Filot Operational |Operational |Cocrdinate with concepts 7, 8, and 8.

Is primarily a VOOT funclion — coordinate with VDOT.

23, Incident Management System Coordinale with concepl 44,

31. Electronic Tall Callaction Is a VDOT function. Coordinate with concepls 5 and B.
Provide static information initially, then provide real-time
information. May want lo coordinale information with

Pilot / concept 16. Prerequisite: AVL system for real-time

15, Ways!de/In-station Travalor Information Flanning Operational |Operational |Operational |information

19. Transit Trip ltinerary Planning Expand WMATA's existing project.

Need mechanism to trigger announcemants al specific
locations. May use GFPS receivers on board vehicle or
Pilot / beacons along transitway, or may integrate with AVL

13, In-vohicle Travalar Information Planning Operalional |Operational |Operational |system.

14. Automated Public Addresa System Provide function as a parl of concept 15
Is a VDOT function, Coordinate with and provide

32. Trafflc Information Dissemination information lo VOOT for transit-related announcements.
Is a VDOT function. A synchronized traffic signal system

24, Computerized Tratflc Signal Control would improve bus service,

Progression of technology should be monitored. Concept

49, Parsonal Rapld Translt (PRT) may be applied in the future

20. Intaractive Traveler Informatlon - Personal Information should be provided to travelers by

Information Access SmarTraveler. Provide transit data to SmarTraveler

26. Fresway Ramp and Interchange Metering Is a VDOT function. Queue jumping would improve bus

with Quews Jumping SEVICE.

Pilot f Deploy at underground airport station. Prerequisite:

50. Platform Screen Doors Planning Operational |Operational |Precision Docking Syslem
Used for controlled access to BRT stations fram the Dulles

27. Lane Access Control and Reversible Lane Flanning { Airport Access Road. Meed to establish what agency is

Manzgement Pilot Operational |Operational |Operational [responsible for deployment.

Planning /
45 Precision Docking Systems Pilot Operational |Operational |Operational

23. Traffic Signal Priority

May be applied on a site-specific basis {e.g., 21 station
parking lots) iff'when a need for deployment is determined.

17. Broadcast Traveler Information

Information should be provided to travelers by
SmarTraveler. Provide transit dats to SmarTraveler.
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ITS Concepts Phase 1 Phase 2 Phase 3 | Phase 4A | Phase 4B Comments
Initial application of this concapt may involve minimal use
of technology and transporiation data collected via [TS:
Additional transporiation data will be used over time as
48, ITS Planning Operational |Operational |Operational |Operational jdafa collection increases
Application of this concapt is tied to the procurement of
transit vehicles; the level of functionality will be delermined
10, Transit Vehicle Mechanical Safety Pilot / at the time of procurement. May be coupled with AVL
Manitoring and Maintanance Flanning  |Operational |Operational {Operational |system.

12. On-board Electranic Destination Signs

Is standard on transit vehicles.

4. Automalic Passengar Countars (APC)

Progression of technology should be monitored. Concept
may be applied in the future. As an alternalive, ridership
dala may be collected manually,

35, Longitudinal Safety Warning

Progression of technology should be monitored. Concept
may be applied in the future

36. Loteral Salety Warning

Progression of technology should be monitored, Concept
may be applied in the future

21. Traffic Network Data Callection

Is a VDOT function

15. Lane Control

Is a VDOT function

30, Tealfic Prodiction and Damand Managemant

s a VvDOT and MPO funclion - coordinale with VDOT and
MPO

47. Emisgions Maonltering and Management

Is a MPO function - coordinate with MPO.

18, Intaractive Kiosks

Coordinate with WashCOG's kiosk program

7. Advanced Vehlcle Longltudinal Control

Progression of technology should be monitored. Concept
may be applied in the future

38, Advanced Vehicle Lateral Control

Progression of technology should be monitored, Concept
may be applied in the future

28. Reglonal Traffic Contral

Is a VDOT function

34. Driver Safaty Monltoring

Not recommended for implementation. Thereisnota
perceived need to apply this concept for this project.

33. Road Weather Information System

Is a VDOT function

38, Intersection Safety Wamning

Coordinate with VDOT or appropriate roadway ocperator,
Consider implementation for island platferm / right door
bus, median cross-over design of BRT stations.

22. Probe Data Collection

Buses will not be traveling on Dulles Toll Road.

40. Intersection Collision Avoidance

Mot recommended for implementation. Sufficient
functionality is provided by concept 39.

43. Pre-crash Restraint

Not recommended for implementation. The concept is
difficult to implement for multi-passenger senvice, such as
transit.

Page 3of4




ITS Concepts

Phase 1

Phase 2

Phase 3 | Phase 4A

Fhase 4B

Comments

41, Driver Visibility Improvement

Mot recommended for implementation. There is not a
perceived need to apply this concepl in the Dulles Caorridor,

45, Automated Highway/Rail System

Progression of technology should be monitored. Concept
may be applied in the future

42. In-vehicle Signing

Not recommended for implementafion. There 1s not 2
perceived need to apply this concept for this project.

NOTE: Planning = the design, procurement, and installation of an ITS concept; Pilot = the period during acceplance testing; Operational = the TS application is fully

functional for revenue service
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DULLES ITS CONCEFT IMPLEMENTATION PLAN
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