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Executive Summary

I ntroduction

This document presents the methodology and recommendations of the Intdligent
Transportation Systems (ITS) Project Development project prepared on behdf of the
Chittenden County Metropolitan Planning Organization (CCMPO). The consultant team
was lead by IBI Group in asociation with Robert Chamberlain, Resource Systems
Group, and Dr. Add Sadek, Depatment of Civil and Environmental Engineering,
Universty of Vermont. The cooperation and support of the Vermont Agency of
Trangportation, the Chittenden County Trangt Authority, and other loca stakeholders on
the Steering Committee was dso important to the implementation and success of the
project. The study began in June 2001 and concluded in February 2002.

The objective of this project was to trandate the recommendations of the Chittenden
County ITS Strategic Deployment Plan into specific projects that can be incorporated into
the regiond Transportation Improvement Program (TIP). The recommended projects
take into condderaion the unique attributes of Chittenden County and present an
efficient, effective means of deploying ITS to achieve both early success and long-term
integration with regiond, date, and intersate advanced technology infrastructure. Each
recommended project was described in terms of its objectives, geographic scope, lead
agency, functional requirements, anticipated benefits, costs, deployment timeline, and
other rdevant information.

The dudy findings culminate with a deployment plan and schedule illudrating the
recommended implementation timeline over the next 10+ years.

Work Tasks & Findings
The study consisted of four tasks, described below:

?? Review of the Chittenden County ITS Strategic Deployment Plan
?? Develop the Project Development Process/ Sample I TS Project
?? Develop the Recommended ITS Projects

?? Develop Final Report

Review of Chittenden County I TS Strategic Deployment Plan

The Chittenden County ITS Strategic Deployment Plan was reviewed as part of Task 1 of
the Intdligent Transportation Systems Project Devel opment effort.
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The objectives of thisreview were asfollows:

?? To axertan the datus of ITS planing and deployment in Chittenden County,
including the region’s I TS needs, vison, and godls,

?? BEvduate the recommendations of the Plan as they reate to project definition and
deployment, including the timeframe and prioritization of projects, and

?? Recommend modifications and amendments to the Plan to advance the ITS
program from drategic planning to project deployment in a proven and cost-
effective manner.

The study review highlighted the need to shift emphasis from functiond requirementsto
aprioritized, project-driven approach that gradudly phasesin ITS while demongrating
benefits and ensuring short-term operability.

Project Development Process

The Transportation Improvement Program (TIP) ITS projects were developed following the
recommendations of the Strategic Plan, but dso taking into account other relevant
deployment considerations such as:

Opportunities for phased implementation;

The state of technology;

Use of ITS technologies and equipment to achieve multiple project purposes,
Opportunities to leverage congruction projects and externd funding sources
for ITS implementation;

Inter-project and inter-modal coordination;

Coordination with state, inter-tate, and federd I TS initiatives,

Devel opments since the completion of the Strategic Plan;

Lessons learned from other regions; and

“Early success’ opportunities that produce tangible short-term benefits.

NN 33

NN N3N

This, with the functional framework established for the region, is necessary to transform
functiond dements of the ITS sydem into project-based deployments that could be
prioritized, programmed into the TIP, funded, and implemented drategicaly over time. The
process used to achieve thisisillugtrated in Figure A on the following page.
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ITS DEPLOYMENT
EXPERIENCE

-State of Technology

-Lessons Learned Elsewhere

-Design Alternatives

-Implementation Strategies

STRATEGIC
DEPLOYMENT
PLAN

-Needs
-Program Goals
-System Architecture
-Recommended
Projects

TIP PROJECT LIST

-Objectives
-Geographic Extents
-ITS Functionality
-Costs/Benefits
-Lead Agency
-Deployment Issues
-Prioritization

REGIONAL REGIONAL
OPPORTUNITIES CHALLENGES
-Early Success -Policy Considerations
Opportunities -Legal Considerations
-Project Coordination -Interagency
-Operatbility and Coordination
Integration -Funding Availablity

Figure A: Project Development Process

The outcome of the project development process was a set of project descriptions that
aufficiently portrayed the nature and objectives of ITS projects for the Chittenden County
region. The descriptions for each project contained the following information that outlined
the important parameters of the project:

Project Description and Objectives
ITS Functiona Aress
Geographic Extent
Estimated Cost

Anticipated Benefits

Lead Agency

Other Key Participants
Deployment Consderations
Deployment and Phasing
Funding Opportunities
Prioritization

Y I I I II I ID
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When applicable, project benefits were andyzed usng the Federd Highway
Adminigration’s ITS Deployment Anayss Sysem (IDAS). IDAS is a sketch-planning
tool for edimating the benefits and costs of ITS deployment, operating as a post-
processor to traditional planning models. It can be gpplied where network modds are
available for exigting traffic conditions, as wel as specific information about the type and
location of ITS information to be deployed. For projects anadyzed through IDAS, a
benefit/cost (b/c) ration has been provided.

A sample project (Shelburne Road Smart Corridor) was developed for the Steering
Committee as an example and their feedback was insrumental in developing al project
descriptions.

Project Descriptions

The following are short descriptions of the twelve recommended ITS projects. The
projects are discussed in greater detail in Chapter 4 and Appendix A in the main body of
the Find Report.

ITS-001: U.S. Route 7-Shelburne Road Smart Corridor

The Route %Shelburne Road Smart Corridor project is envisoned as a corridor traffic
management system for one of the County’s most important and congested arterials.

The Smart Corridor project could be implemented at reduced cost, and could provide the
added benefit of mitigaing the negative short-term traffic impacts of the construction
period. The Smat Corridor is capable of operating initidly as a freestanding traffic
management system, and can be integrated with other regiond ITS infrastructure a a
later time through the Traffic Management and Information Center. Traffic flow and
traffic management options would be gregtlly enhanced by integrating key Route 7
sgnds in the southern part of the City of Burlington (just north of the recongtruction
project boundary) in subsequent phases (this is proposed in the Shelburne Road
Northern Extension Project).

ITS-002: U.S. Route 7 — Shelburne Road Smart Corridor Northern Extenson

The section of Route 7 south of Burlington, dso known as Sheburne Road, is a
principle aterid in the region. This project will build upon that initid Shelburne
Road Smart Corridor deployment and will continue the technology deployment to the
portion of the corridor north of the recondruction project, from 1-189 to Downtown
Burlington encompassing nine signdized intersections.  This project will therefore
extend dgnd coordination and other ATMS functiondity ensuring that the benefits
gained through the initid deployment are continued aong the road. This project will
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Table A: Recommended | TS Projects

Project Title Proj';tSNo Estimated Cost Dg‘g'h%rggt AZﬁiy
U.S. Route 7 —

Phase |: $207k Phase | and II: Short-Term
gne;t‘)[ugc])?rijcﬁrd ITS-001 Phase 11: $653k Phase lIl: Long-Term VTrans
U.S. Route 7 —

Shelburne Road Phase |: $566k Medium Term — build on

Smart Corridor ITS-002 Phase Il: $50k success of initial Shelburne | VTrans
. Road project

Northern Extension PhaseIl: $24k oaapral

Phase|: $735k
X]_ﬁrwstsat e8%/189 ITS-003 Phase Il: $46k Phase | and I1: Short-Term VTrans

Phase I1l: $55k
Chittenden County
Urban Traffic ITS-004 Phase|: $483k Medium Teem—Phase1: 3 | CCMPO/
Management Phase I1: $366k years, Phase 2: 4 years VTrans
System
Circumferentia Phase I: $458k Mt e
Higway ATMS | 757005 | prae i goa | PPese! and!ll: Medium Term | ViTTans
Southern Connector Phase |: $484k Medium City of

ITS-006 . Phase | in Concert with road .

ATMS Phase I1: $24k consiruction Burlington
Traffic
Management Medium Term (5 years) to
I(fll_fl\(zrlrgz)inon Center ITS-007 $364k coordinate individual projects VTrans
Enhancements

Phase | - High priority project
Transit Automatic for regional transit
Vehicle Location ITS-008 Phasel: $271k Phase | — medium term (3 CCTA

AVL Phase I1: $260k years) /SSTA

(AVL) Phase 111 — Long Term (6

years)

Phase |: $75k Medium priority to take
Integrated Fare . advantage of current
Management ITS-009 Phase I1: $229k investments being made by CCTA

Phaselll: $1,686k | ccta (5-1 0 years)

Phase |- Near Term
T it Travel Phase |: $91k Phase I1- in concert with
e o |ITSOI0 | Phslisadc | MoRAL o | ooy

Phase 111: $222k Phase I11- Long term (> 5

years)
Regiona Traveler gzhfgﬁ I+ Web Medium-Term (Within 5
and Tourism ITS-011 " - Kiosk years) to build on momentum | Virans
Information System gz ?":‘if I1: Kiosks | reated by initial projects

Phasel: $342k
Fmi}gﬁ;ﬂi”s ITS-012 | Phasell: $216k | Medium Term Virans

Phase I11: $24k
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dso ensure that conditions are not worsened a the boundary between the
ingrumented and nonrinstrumented sections due to improvement on the south section.

The full benefits of sgna coordination and preemption can only be redized through
this geographic extenson.

| TS-003: Interstate 89/189 ATM S

The section of F89 from Exit 12 (VT 2A) to Exit 16 (U.S.7) -89 and the |-189 spur
to Shelburne Road are principa urbanized freeways in the region. There is a need to
detect and respond effectively to incidents and address recurring congestion hotspots
a exits 12, 14, 15 and 16. In addition, traffic congestion on Route 7-Shelburne Road
cregtes ddays for generd motorigs and emergency vehicles dike.  This project will
provide freeway monitoring and control for these sections of roadway and provide for
integration with the Shelburne Road Smart Corridor project.

I TS-004: Chittenden County Urban Traffic Management System

There are a number of congestion hotspots within Chittenden County that can benefit
from closr monitoring and intersection control.  This project will provide monitoring
and dgnd coordination for these key hotgpots including, but not limited to:
downtown Burlington and its key radid corridors (U.S. 2, U.S. 7, VT 15) and South
Burlington, Winooski, Colchester and Essex Junction.

I TS-005: Circumferential Highway ATM S

The Circumferentidd Highway ATMS will provide inddlation of ITS components as
pat of the condruction to help manage operations, detect incidents and inform
travelers once the road is constructed.

| TS-006: Southern Connector ATMS

The Southern Connector ATMS will provide ingdlaion of ITS components as part
of the condruction to help manage operdations, detect incidents and inform travelers
once the road is congtructed. The Southern Connector runs pardld to Route 7 and it
will therefore be important to provide good information on travel conditions on the
two instrumented roadway’s.

ITS-007: Traffic Management Information Center (TMI1C) Enhancements

This project will consolidate and upgrade the centra control software and hardware
systems of previous advanced traffic management system deployments. The discrete
desktop control systems from the individuad projects will be integrated into a single
regiond traffic management system, operated from a shared centrd software
platform. Advanced dgorithms for response plans, sgnd  coordination  and
emergency vehide preemption will be implemented on the centrd sysem. The
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sysem will provide a centrd repodtory for regiond data for use by other systems,
including the traveler information system.

ITS-008: Transt Automatic Vehicle Location (AVL)

Automatic Vehicle Location (AVL) uses a vehide mounted device which
communicates the locations of the vehicle to a control center in red-time. The
control center can then use this data to display the location of vehicles on a map for
dispatcher use. The information can aso be used to caculate schedule adherence;
cdculate headways, provide information to riders on route status and predicted arrival
times, and for red-time assgnment and routing functions in a pararangt sysem or
deviated fixed route sysem. The data generated can dso be used to caculae
vehicular travel times for road sections for use in monitoring travel conditions and
providing accuate traveer information.  This sysem therefore can provide a
paticularly useful function by filling in ggps in regiond travd time data from buses
in non-instrumented, less urban aress.

I TS-009: Integrated Fare M anagement

This project will develop an integrated fare medium, such as a smart card, that will build
on the exiging magnetic card deployment to support bus ral, paking, ferry
goplications, and possbly other retal/service locations in the region. The information
stored and collected through this type of smart card could aso provide vauable service
and fare planning information to the region’s trandt providers. The fare medium would
likely include a prepaid balance that would be decremented as the device is used to pay
for services and/or purchases. The medium will support transfers, intermoda discounts
and periodic passes.

ITS-010: Trangt Traveler Information System

The trangit traveler information sysem will provide travelers with access to red-time
updates and trangt planning cagpabilities when planning ther trips or while en-route. A
vaiety of dissemination media will be available including web, telephone, kiosks and
specidized displays a bus stop locations. The system will disseminate both gatic data
for planning purposes and red-time data for providing updates to travelers. This traveler
information sysem will be combined with the regiond traveler and tourigt information
system and with TRIO (TRaveler Information Online).

ITS-011: Regional Traveler and Tourism Information System

The regiond travder and tourigt information sysem is a centrdized sysem that
consolidates and didributes datic and red-time traveler, weather, and tourist
information for transportation agencies and the generd public. It will aso form the
regiond data interface with the multi-gate TRIO inititive.
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ITS-012: U.S. Route 15 I TS Improvements

The Route 15 corridor is currently undergoing a multimoda dternatives andyss to
improve capacity, travel options, and safety. This project will provide emergency
vehide preemption, and traffic monitoring/control  instrumentation to  support
emergency vehicle operdions, regiond traffic management, signd coordinaion, and

transportation planning.

Deployment

Figures B and C on the following pages illugrate the Deployment Plan and Schedule,
respectively, for ITS projectsin Chittenden County.

I TS Project Deployment Plan

The deployment plan, Figure B, designates projects as short term, medium term, or long
term, and illudrates the interdependencies among them. The lead agency, project budget,
and duration are aso indicated for each. Note that short-term projects are ether those
with unigque, time-dependent deployment opportunities and/or are “Ealy Success’
projects that can ddiver tangible benefits as freestanding deployments.  Longer-term
projects integrate the short-term projects into consolidated, regiond systems that leverage
exiging deployments and enhance the traffic management, trangt management, and
traveler information capabilities of the regiond I TS infrastructure.

Project Schedule

The schedule shown in Figure C shows a proposed deployment timeframe for each phase
of the 12 projects. The duraion for Desgn/Procurement and Implementation, in months,
is dx liged.  Dynamic conditions such as funding availability, emerging project
coordination opportunities, new technologies, and/or changing needs may influence the
actua project deployment schedule.

Next Steps

The ITS Srategic Plan and the project lig deveoped in this sudy ae evolving
documents that present an outlook and drategy for ITS deployment in Chittenden
County. As such, they need to be updated as Chittenden County’s transportation needs
change and as technology changes. It is recommended that the ITS Srategic Plan and the
project list be reassessed at regular and frequent intervals.
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Incident
Management
Systems and

Integration

Traveler
Information
Systems

Advanced Public
Transit Systems

Electronic Fare
Payment

U.S. Route 7-Shelburne Road Smart Corridor
Northern Extension
Stand Alone Deployment (ITS-002: Phase 1)

Northern Extension

U.S. Route 7-Shelburne Road Smart Corridor
Integration 1-89/189 ATMS (ITS-002: Phase Il)

us.

Route 7-Shelburne Road Smart Corridor
Nort

ern Extension

Integration w/ Regional Systems (ITS-002: Phase i

Cost
$50,000

U.S. Route 7-Shelburne Road Smart Corridor U.S. Route 7-Shelburne Road Smart Corridor Lead Agency Duration Cost Lead Agency Duration Lead Agency Duration $ZC:50‘OO
Construction Phase Traffic Management Permanent ITS Infrastructure/Corridor Signal VTrans 15months| $566, 000 VTrans 15 months VTrans 9 months g
(ITS-001: Phase I) Coordination ~ (ITS-001: Phase 1)
Lead Agency Duration Cost Lead Agency : | _Duration Cost e ~\
vTrans | 21 months | $207,000 VTrans 15months | $653,000 U.S. Route 7-Shelburne Road Smart Corridor
Integration with Regional ITS Systems
(ITS-001: Phase Iij
Route 15 ATMS Route 15 ATMS Duration
Signal Coordination and Preemption Traveler Information Enhancments Lead Agency 9month Cost
(ITS-012: Phase I) (ITS-012: Phase Il) VTrans months | 524,000
Duration Cost Lead Ageny Duration Cost
Lead Agency 0s gency Rou MS
VTrans | 21 months | $342,000 VTrans | 15 months | $216,000 Integraion wih Regional ITS Systems
(ITS-012: Phase Il)
Duration
Interstate 89 / 189 ATMS Lead Agency Cost
' Interstate 89/ 189 ATMS Interstate 89 / 189 ATMS
It eployment ] egraion s s L & enencen Virans | 9 months | 24,000 Regana megaon
. County UTMS (ITS-003: Phase Il) (ITS-003: Phase )
LESQFAQE"“Y 2 1D un':;?:;hs $7§?‘2 00 Lead Agency: | Duration Cost Lead Agency Duration Cost
rans » Chittenden County UTMS VTrans 9 months $46.000 Chittenden County UTMS VTrans 6months | $55,000
Initial Deployment at 4 intersections Expansion to 4 more
(ITS-004: Phase I) (ITS-004: Phase Il
Lead Agency Lead Agency Duration
comPol [ 5T | sama CEMPO/ | 15" momins | 366,000
VTrans $483,000 VTrans g
Southern Connector ATMS Southern Connector ATMS
Permanent ITS Infrastructure Installation Integration with Regional ITS Systems
(ITS-006: Phase 1) (ITS-006: Phase Il
Lead Agency: | _ Duration Cost - Lead Agency Duration Cost
18 months Circumferential Highway ATMS Circumferential Highway ATMS 6 months
Vvirans $484,000 ITS Infrastructure Installation as Part of Construction Integration with Regional ITS Systems rans $24,200
(ITS-005: Phase 1) (ITS-005: Phase 1)
Lead Agency :| _ Duration Cost Lead Agency Duration Cost
VTrans 18months | $458,000 VTrans 6 months $24,200
\
Traific Management Information Center (TMIC)
hancements
(7S:007)
Lead Agency Duration Cost
rans | 24 months | $364,000
Regional Traveler and Tourism
Information Syste - Initial Deployment Regional Traveler and Tourism
(ITS-011 Phase 1) Information System- Enhanced Disssemination
(ITS-011 Phase Il
Lead Agency Duration Cost
Transit Traveler Information System Transit Traveler Information System VTrans 18 months $210 Lead Agency Duration Cost
Static Planning Information & Manual Updates Link 0 AVL for Real-time & Inital Deployment of VTrans | 15 months | s231k
through Web (ITS-010: Phase I) Information Devices ~(ITS-010: Phase If) L
Lead Agency Duration Cost Lead Agency Duration Cost
Transit Traveler Information System
CCTA 18 months |  $91,540 CCTA 12 months |  $83,950 Advanced Trip Planning & Broad Deployment
of Devices (ITS-010: Phase Il)
Lead Agency Duration Cost
N\ CCTA |21 months | $222,000
Transit Automatic Vehicle Location (AVL) Transit Automatic Vehicle Location (AVL) L P, Transit Automatic Vehicle Location (AVL)
Paratransit AVL and Dispatch Software Fixed Route AVL Real-time Transit Traveler Information and In-vehiclg
(ITS-008; Phase 1) (ITS-008: Phase Il Enhancements (ITS-008: Phase Ilj
Lead Agenc;
ey gnmaunnh Cost terdgst | puraton Cost Leigé‘ge;‘;y Duration Cost :
months | $271,700 9 months 15 months
SSTA | ssta $260,000 SSTA $131,000
Integrated Fare Management Integrated Fare Management r Integrated Fare Management
Initial Study and Scope Definition Trial Deployment Full Deployment
ITS-009: Phase 1) (ITS-009: Phase Il (ITS-009: Phase Il
Lead Agency Duration Cost Lead Agency Duration Cost Lead Agency Duration Cost
CCTA 12months | $75,000 CCTA 15 months | $229,400 CCTA 27 months | $1,686,000
Short Term Medium Term Long Term

Figure B: Chittenden County I TS Project Deployment Plan
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Figure C: Chittenden County I TS Proposed Project Deployment Schedule
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In updating the project list, the following € ements need to be considered:

pwWNPE

Reassessment of the needs, existing ITS dements and indtitutiona structure;
Reevauation of the needed actions and associated functiona requirements;
Reevduation of the proposed system architecture Strategies, and

Reevauation of the specific list of proposed projects and their funding sources.

When the project ligt is reassessed, it is suggested that candidates for deployment should

include

7

Projects from the short-term implementation time frame which have not yet been
implemented;

Projects from the medium-term implementation time frame;

Projects from the broader list of candidate actions identified in this study which
were not origindly identified as core; and

New initiatives/technologies that have emerged.

The consultant team aso recommends that the Steering Committee continue to exist as a
regionad ITS Coordination Committee. Because the members of the Steering Committee
make up the core interest group for the region, therr continued involvement in the ITS
planning and deployment process with expedite ITS devdopment in the region and
promote inter-agency dialog and coordination on ITS issues.

IBI

GROLp

13



Chittenden County Metropolitan Planning Organization
ITS Project Development — Final Report

IBI 14

GlOp



Chittenden County Metropolitan Planning Organization
ITS Project Development — Final Report

1. Introduction

This document presents the methodology and recommendations of the Intdligent
Trangportation Systems (ITS) Project Development project prepared on behdf of the
Chittenden County Metropolitan Planning Organization (CCMPO). The study team was
lead by 1Bl Group in association with Robert Chamberlain, Resource Systems Group, and
Dr. Add Sadek, Depatment of Civil and Environmenta Engineering, Universty of
Vermont. The study began in June 2001 and concluded in February 2002.

1.1 Objectives

The objective of this project was to trandate the recommendations of the Chittenden
County ITS Strategic Deployment Plan into specific projects that can be incorporated into
the regiona Transportation Improvement Program (TIP). The recommended projects
must teke into congderaion the unique attributes of Chittenden County and present an
efident, effective means of deploying ITS to achieve both early success and long-term
integration with regiona, state, and interstate advanced technology infrastructure.  Each
recommended project is described in terms of its objectives, geographic scope, lead
agency, functional requirements, anticipated benefits, costs, deployment timeline, and
other rlevant information.

The dudy findings culminate with a deployment plan and schedule illudrating the
recommended implementation timeline over the next 10+ years.

The project development process is multi-moda in breadth, encompassing roadways, bus
trangt, pararandt, and commuter rail. The participation of key loca stakeholders,
including representatives from date, regiond, and locd entities, was criticd to the
success and credibility of this process.

1.2 Project Tasks
The project was composed of four tasks:

Task 1: Review of the ITS Strategic Plan: This task reviewed the ITS Strategic Plan
for Chittenden County to identify functiond needs and priorities, revist the dudy’s
findings, and identify changes based on advances in technology, the experiences of other
regions, and/or regiond traffic conditions since the study was produced.

Task 2. Development of Project Development Process and Sample Project: This
deveoped an ITS project development process based on smilar nationd models and
adapted to the specific needs of Chittenden County. A sample project description (the
Shelburne Road Smart Corridor) was developed to illustrate the process.
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Task 3. Development of ITS Projects: The ITS project development process was
applied to generate the remainder of the short-term ITS projects presented in this report.

Task 4: Development of the Final Report: IBI Group has prepared a Fina Report
documenting the background, methodology, and recommendations of this study.

1.3. Approach

A one-gze-fitsdl gpproach to metropolitan ITS planning is not appropriate in Chittenden
County given its overdl sze and its mixed urbavsuburban/rura character. The generd
gpproach to this project was to combine the region’s unique attributes and needs with ITS
“lessons learned” and demondrated benefits from other regions.  In addition, it is
important that the deployment plan is redigic in terms of the scde and phesing of the
deployment, ensuring free-standing operability of projectsin the short term.

Other key aspects of the gpproach include:

?? Responsiveness to Regional Needs. Lage-scde traffic management solutions
typicd in larger metropolitan areas were not necessarily relevant in an area such
as Chittenden County. The scae and cost of the ITS projects proposed, as well as
the deployment plan for those projects, must be appropriate to the sze of the
region and its combination of rurd and metropolitan trangportation characteristics.

?? Multi-Functional ITS Technologies: To maximize the vdue of ITS
deployments in Chittenden County, the projects have been developed so that
when possible ITS equipment can serve more than one purpose. For example, it
is prohibitively expendve to deploy traffic detectors throughout the County's
roadway sysem for traffic management. However, in cetain corridors, the
onboard Autométic Vehicle Location (AVL) equipment on CCTA trandt vehicles
can be used as traffic “probes’ to collect data on traffic conditions, in addition to
improving trangt management.

?? Inter-Regional and Interstate Coordination: While the boundaries of this
project were limited to Chittenden County, regiona ITS projects will be impacted
by datewide and inter-date initiagives An example is the TRaveler Information
Online (TRIO) initigtive involving Vemont, New Hampshire, and Mane
Integration opportunities and issues involving extend projects have been
consdered and highlighted in the project descriptions.

?? ITS as a Solution to Real Needs: The Strategic Plan develops a regiond ITS
architecture based on red transportation needs, and this project has involved
conaultation of the Steering Committee to determine their red day-to-day
concerns.  This linkage is criticd to avoid the circumgance where technology is
“a solution looking for a problem.” Such projects tend to lack tangible benefits to
judtify the investment, and create poor public perceptions of ITS.
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?? Incremental Deployment Based Upon Early Success. Early success projects,
i.e, low-cost deployments which demondraie red benefits within a short
timeframe, build momentum and confidence for the ITS program. These projects
address short term needs while providing a bads for eventua regionwide
deployments.  For example, a condruction traffic management system operating
out of a project traller is a modest project in itsdf, but it demondrates the
potentid of the technology while preparing agencies for the new operationd

mindset thet ITS requires.

1.4 Project Steering Committee

The following individuas comprise the Project Steering Committee:

Dan Bradley
City of Burlington
Department of Public Works

George Gerecke
Town of Williston

Richard Hosking

Didrict Administrator

Vermont Agency of Trangportation
Didrict #5

Amy Jestes

Panning Coordinator

Vermont Agency of Transportation
Policy & Planning Dividon

Bruce Bender

Senior Panner

Vermont Agency of Transportation
Policy & Planning Divison

E.J. Blondin
Vermont Agency of Transportation
Congruction Divison

Jeanette Berry
Panner
Chittenden County Trangt Authority

Murray Benner
Executive Director

Specid Services Trangportation Agency

Albert (Sonny) Audette
Town of South Burlington

Lew Wetzd
Town of Colchester

Chris Jolly
Federad Highway Adminidration

James Bush
Federa Highway Adminigration

Dan Grahovac
Vermont Agency of Transportation

AnnKreis
Vermont Agency of Trangportation

Peter Keating
Senior Planner

Chittenden County Metropolitan Planning

Organization
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1.5 Abbreviations

Abbreviations used in this report are listed below:

APTS Advanced Public Trangportation System

ATIS Advanced Traveler Information System

ATMS Advanced Traffic Management System

AVL Autométic Vehicle Location

CCMPO Chittenden County Metropolitan Planning Organization
CCTA Chittenden County Transit Authority

CMS Changeable Message Sign

GPS Globd Pogtioning Sysem

HAR Highway Advisory

IDAS ITS Deployment Andysis System

ITS Intelligent Trangportation Systems

SSTA Specia Services Trangportation Agency

TIP Trangportation Improvement Plan

TRIO TRaveer Information Online, (VT-NH-ME Traveer Info. System)
TMIC Traffic Management Information Center

VMS Variable Message Sign

VTrans Vermont Agency of Transportation
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2. Review of Chittenden County ITS Strategic
Deployment Plan

2.1 Introduction

This chepter summarizes IBI Group's review of the Chitttenden County Intelligent
Transportation Systems (ITS Srategic Deployment Plan (CCMPO, September 20, 2000).
This document was reviewed in partid fulfillment of the requirements of Task 1 of the
Intelligent Transportation Systems Project Development effort.

The objectives of thisreview were asfollows:

?? To axertan the datus of ITS planing and deployment in Chittenden County,
including the region’s I TS needs, vison, and gods,

?? Evduate the recommendations of the Plan as they reae to project definition and
deployment, including the timeframe and prioritization of projects, and

?? Recommend modifications and amendments to the Plan to advance the ITS
program from drategic planning to project deployment in a proven and codst-
effective manner.

The Chitttenden County Intelligent Transportation Systems (ITS) Srategic Deployment
Plan was dedgned to facilitate the deployment and coordination of ITS in Chittenden
County. The plan was based on the Federd Highway Adminigration’'s Nationa ITS
Architecture as well as loca stakeholder nput to define a drategy that meets the specific
needs of the region.

The mgor deps in the planning process included: Identification of Trangportation
Issues/Problems in Chittenden County; Development of a Vidon of the Regiond ITS
System; Devdopment of an ITS Market Package Plan; Development of an ITS System
Architecture; Identification of Recommended ITS Projects, and Development of an ITS
Program Evauation Plan.

2.2 Findings of the Review

Based on our review of the Plan and prevaling traffic conditions, the following issues
were recommended to be taken into consderation when developing project descriptions
and an ITS deployment plan:

?? Functional vs. Project Planning: It is logical and appropriate for drategic ITS
planning to occur a a functiond leve, because this goproach clearly articulates
the link between transportation needs and potentid ITS solutions.  However,
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experiences dsewhere show that it is often more advantageous to deploy ITS
through a saies of multi-functiond, corridor-specific projects rather than
function-by-function.  This is because of a number of practicd consderations
which are discussed below;

?? Information Dissemination as an Early Priority: There are a number of low-
cod, high vighility information disseminatiion technologies that can be deployed
in the short term in conjunction with early traffic survelllance projects;

?? Probe Surveillance: Consder re-introduction of excluded market package
ATMS02, Probe Survellance, to take advantage of the date's interest in using
Automatic Vehicle Location (AVL) to collect traffic information;

?? Traffic Management and Information Center: The region sould consder
deploying the Traffic Management and Information Center (TMIC) in stages on a
corridor-by-corridor bass, rather than function-by-function as suggested in the
Pan. This gpproach offers practicd advantages in terms of funding potentid,
deployment lead-time, interagency coordination, and “early success’ system
effectiveness.

These points are discussed in gregter detail below.
2.3 Functional Planning vs. Project-Based Deployment

The ITS Pan rightly described the ITS architecture and needs in terms of functionality,
i.e, survellance, travder information, incident management, etc. This was important
because it articulated the connection between trangportation needs, goas, and objectives
and the capabilities of ITS technology. This is the foundation of any viable ITS system
architecture.

In terms of ITS deployment, however, it is not dways feasble or desrable to implement
ITS function-by-function. More often, ITS projects are implemented project-by-project
or corridor-by-corridor, often in conjunction with broader (nonITS) congruction or
enhancement projects.

Such projects tend to contain multiple ITS functiondities over a limited geographic area.
Of course, these initid projects must contain a “criticd mass’ of equipment in order to
function as effective sand-done implementations, until additiona project are brought
online.

Advantages of this gpproach are as follows:
?? It is generdly esser to fund ITS in conjunction with broad-based projects few

roadway congtruction; roadway widening/improvement projects trandt vehicle
procurements, etc.) than as stand-doneinitidives,
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?? ITS bendiits often derive from the interaction of multiple functiondities (eg.,
aurvellance, control, and information dissemination). Thus, deployment of
svad ITS technologies will yidd more benefits and be more successful in
building momentum for the program;

?? When funding is limited, the highet-need corridors can be addressed firgt,
resrving less urgent areas until a later time when additiond funding becomes
avalable

?? The demondrated early success of a “smart corridor” will be more visble to the
public and stakeholders, and will help to garner momentum for further roll-out of the
ITS program; and

?? Because ITS infradructure often introduces new organizationa respongbilities
and behaviors, inter-jurisdictiona issues, and new operationad requirements,
implementing complex projects over a limited area can hep to tet and refine
agency responghilities and procedures at a more managesble scale.

A key to the success of this approach is that ITS invetments must be implemented with
future expansion and integration in mind. The Nationd ITS Architecture is designed to
promote interoperability and expanson, but other issues such as jurisdiction, equipment
and software compatibility, and the capacity of communications infragructure must aso
be taken into account.

Corridor-based early success opportunities include the U.S. Route 7/Shelbourne Road
reconstruction project and the VT 289 circumferentid highway project.

2.4 Information Dissemination Projectsin the Short Term

The Plan logicdly advocates investing in traffic survellance and traffic technologies to
collect information before information dissemination technologies. ~ Only “Broadcast
Travder Information” is suggesed in the Short Term, while “Traffic Information
Dissamination,” “Roadway Westher Information Systems” and “Interactive Traveer
Information” are classified as medium-term packages.

This prioritization was premised on the logicd fact that one must collect traffic
information before it can be disseminated. However, it illustrates one more advantage of
the project-based, multi-functional approach to ITS deployment, whereby survellance
and information dissamination can be deployed dmultaneoudy over a discrete

geographic area.

It was recommended that the CCMPO deploy reatively smple, low-cost information
disssmination technologies in the short term in conjunction with early smart corridor ITS
initigtives.  These can indude travdler information webstes or a limited network of
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Changeable Message Signs or Highway Advisory Radio (including temporary CMS or
HAR ingdlations in conjunction with mgor congtruction projects).

This approach was suggested in order to promote high-vishility, early success projects
that provide tangible benefits to the traveling public rather than delaying those benefits
until the system is more fully deployed.

2.5 Probe Survelllance

Table 6 on page 13 of the Plan discusses Nationa ITS Architecture market packages that
were excluded from andyss because they were consdered “ingppropriate or unsuitable for
deployment in Chittenden County.” Among these is market package ATMS02, Probe
Surveillance.

Because the State of Vermont Agency of Trangportation has applied for funding for
Automatic Vehicle Location (AVL) to track trangt vehicles and collect traffic information,
it was recommended that this package be re-included. Probe survellance usng AVL
(particularly GPS-based) can be used to collect traffic information (travel time, speed, eic.)
as wdl as information on the location of trangt vehicdes. Probe Surveillance is very
effectivein rurd areas where the use of traditiona detectorsis codtly.

2.6 Implementation of the Traffic Management and I nformation Center (TMIC)

Section 7 of the Plan described recommended I TS projects for Chittenden County based
upon the selected market packages and system architecture. These are:

?7? Advanced Traffic Signd Systems (87.1)
?? Chittenden County Traffic Management and Information Center (87.2)
?? Advanced Public Trangt Systems (87.3)
?? ITS Planning and Data Archiving (87.4)

Section 7.2. discussed a planned Traffic Management and Information Center (TMIC)
condging of survelllance, incident management and traveler information dements.  The
TMIC would be located in a drategic location such as a VTrans office, a State Police
barracks, CCMPO, or a a new downtown Burlington Multimoda Center. The latter
location may provide additiond funding optiors if space condruction/improvements for the
TMIC was included in the development of a multi-modal center.

The deployment of the TMIC was envisoned in the Plan as a series of functionad sub-
projects, beginning with setting up the TMIC, followed by sequertid deployment of:
network survellance equipment; Changesble Message Signs (CMS)/Highway Advisory
Radio (HAR); an Incident Management Information System; and a pre-trip traveler
information system.

IBI 22

GROLp



Chittenden County Metropolitan Planning Organization
ITS Project Development — Final Report

As discussed above, there are practica reasons for implementing the TMIC in a project-
based format rather than function-by-function:

?? There is unlikely to be adequate funding to implement these project in this stand-
aone, region-wide fashion; and

?? The public and dtakeholders will not redize immediate benefit from the early
“behind the scenes’ investments; and

?? The sygem will be functiondly “one-gded’ (i.e, dl survellance) until the latter
phases of the project are brought online. Thus the TMIC will not be able to redize
sgnificant “early success’” bendfits.

Based on the Consultant’s experience, a preferable dternative approach would be to
implement the project on a corridor-by-corridor or project-by-project basis with diverse ITS
functiondity in eech dage.  The sysem would gradudly grow in geographic area as new
corridor or gpecidized functional enhancements are brought online. A modest amount of
up-front TMIC planning and development of inter-agency operation and funding
agreements will gill be required, but this may be included under the umbrella of an early,
large-scale corridor deployment project (e.g., Route 7) or construction management project.

Adopting this approach would suggest that the second and third tracks of the Project
Deployment and Sequencing Plan (Section 7.5) would be more closdy intertwined, as the
TMIC was initisted and gradudly enhanced as Track 2 corridor projects were brought
online.
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3. ITS Project Development Process
3.1 Introduction

This chapter discusses the ITS project development process that was used to generate
gpecific ITS projects for incorporation into the Trangportation Improvement Program (TIP).
These ITS projects were developed following the recommendations of the Strategic Plan,
but dso teking into account other relevant deployment consderations. The project
development process was initidly illustrated for the Steering Committee usng an example
project, entitled the U.S. Route 7- Shelburne Road Smart Corridor (project ITS-001).

3.2 Identification of Deployment Opportunities

The Project Development Process is illudrated in Figure 1. While it was imperdive to
maintain and demongtrate the connection between the ITS TIP projects and the Strategic
Deployment Plan, a number of other factors were adso taken into consderation. These
indlude:

22 Regiond deployment opportunities and chalenges,
» The dtate of technology, and
2 Lessonslearned from other regions.

Some important principles that could be garnered from ITS deployments around the
United States are as follows:

Identifying Early Success Projects. In order to build momentum for the ITS program
in its early phases when it is unproven to stakeholders and the traveling public, the TIP
projects should address high-priority transportation needs and corridors in the region.
Thus the benefits of ITS will be most immediady appaent and have the highest
benefit/cost retios for the region.

Coordination with Programmed Congruction and Rehabilitation Projects It is
advantageous to implement ITS in conjunction with larger, broad-based transportation
projects for severa reasons. Fird, up-front capitd codts for ITS inddlaion are often
lower if equipment and communications inddlation takes place concurrent with other
transportation congruction. To teke an example, trench excavation work occurring as
pat of a highway project may be used to indal ITS fiber-optic conduit as well. Second,
ITS dements may be able to mitigate condruction phase disruptions to the traffic
network. Third, condruction or condruction mitigaion may open up funding
mechaniams for ITS deployment that are not avalable for stand-alone projects. Less
tangible, but equdly important, coordination of ITS with other improvements in the
regiond trangportation system empheszes tha ITS is an integrd pat of the
transportation network.
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ITS DEPLOYMENT
EXPERIENCE

-State of Technology
-Lessons Learned Elsewhere
-Design Alternatives
-Implementation Strategies

STRATEGIC TIP PROJECT LIST
DEPLOYMENT
PLAN -Objectives
b -Geographic Extents
-Needs < -ITS Functionality
-Program Goals -Costs/Benefits
-System Architecture -Lead Agency
-Recommended -Deployment Issues
Projects -Prioritization

REGIONAL REGIONAL
OPPORTUNITIES CHALLENGES
-Early Success -Policy Considerations
Opportunities -Legal Considerations
-Project Coordination -Interagency
-Operatbility and Coordination
Integration -Funding Availablity

Figure 1. Project Devel opment Process.

Identifying Funding Opportunitiess  Funding avalability influences the prioritization
and definition of ITS projects It is necessry to condder the avallability of funding from
federd, date, and locd agencies (including those agencies overdl objectives for the use
of the funds), and the sdlection criteria for specific programs (e.g., Congestion Mitigation
and Air Quality (CMAQ), USDOT demonstration programs, €tc.)

Operability and Integration: As dated ealier, the early initiatives in the ITS program
should be engineered to demondrate significant and tangible benefits.  They should dso
form the foundation for future expanson of the ITS sysems. Therefore short-term ITS
projects should meet two important criteria:

?? Projects programmed ealier in the TIP must have the adeguate short-term
“critical mass’ to operate effectively as a stand-adone system in the initid phase.
In other words, a deployment must contain enough ITS infrastructure, and cover
an agopropriste  geogrephic  extent to  effectively achieve a meaningful
transportation objective; and

?? Projects progranmmed ealier in the TIP must be desgned for long-term
expanson and integration (functiond and/or geographic) with other ITS
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deployments, in accordance with the system architecture described in the
Srategic Plan. This approach ensures that the ITS system is converging towards
a common, integrated regiond system rather than scattered and independent
systems.

3.3 Descriptive Requirementsfor TIP ITS Projects

The outcome of the project development process was a set of project descriptions that
aufficiently portrayed the nature and objectives of ITS projects for the Chittenden County
region. The desriptions for each project contained the following information that
outlined the important parameters of the project:

Project Description and Objectives

A gened oveview was given for each project, including each project's
objectives and the reationship to broad-based mobility needs and gods. This
overview described the operational capabilities of the project, suggested candidate
technologies, and described the anticipated impacts and benefits.

| TS Functional Areas

The rdlevant ITS functiond areas and/or market packages from the Nationa ITS
architecture were identified. This illugtrated the linkages between the project and
the functiond objectives of the Strategic Plan, which had to be demonstrated in
order to apply federal funds toward the project.

Geographic Extents

The approximate geographic extent of the project was described. Example project
extents are. localized (“spot”) projects, corridor; regiond; or inter-regiond;
Satewide; interstate; and internationdl.

Estimated Cost

The egtimated cost of the project was provided on an “order of magnitude” basis.
Where possible, costs were broken down by line item on a per-unit basis for ease
of understanding. These cost edtimates were based on the consultant team’'s
professond judgment from smilar gpplications, and the team’'s undersanding of
the region.

Anticipated Benefits

Anticipated project benefits were adso identified in the project development
process based on IDAS (ITS Deployment Andyss Sysem, explaned further in
section 3.4) modding and/or other rule-of-thumb datistics published by the US
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DOT or other agencies. These benefits can take numerous forms, from improved
travel timesto reduce vehicle emissons or lower operating costs.

Lead Agency

The public agency or agencies judged to be the most appropriate lead agency for
each deployment were identified.

Other Key Participants

Principle stakeholders and agencies whose cooperation and support is criticd to
the implementation and success of the project were dso identified.

Deployment Considerations

Juridictional, policy, legd, or other specid consderations were identified to the
fullest extent possble. These are issues that needed to be addressed in order to
insure the success of the project.

Deployment and Phasing

Project deployment dternatives, such as phased implementation options, were
described where relevant.

Funding Opportunities

Targeted funding opportunities (other projects, federal or state programs, etc.) for
this project were identified where rdevant.

Prioritization

The relative deployment priority for each project was identified as Short Term (O-
5 years), Medium-Term (5-10 years), or Long Term (10+ years). Within each of
those categories the most desirable deployments were indicated in the event that
funding were not available for al projects within agiven time horizon.

3.4 Bendfits Estimation Using IDAS

When applicable, project benefits can be analyzed usng the ITS Deployment Andyss
Sysem (IDAS) developed for the Federd Highway Adminigration. IDAS is a sketch
planning tool for edimating the benefits and costs of ITS deployment, operating as a
post-processor to traditiond planning models. It can be applied where network models
are avalable for exiding traffic conditions, as wdl as specific information about the type
and location of ITS information to be deployed. For projects andyzed through IDAS, a
benefit/cost (b/c) ration has been provided.
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General Methodoloqgy of IDAS

The benefits evauated by IDAS can be categorized under four main areas, namdy: (1)
Travd time/Throughput benefits, (2) Environmentd benefits, (3) Safety-related benefits;
and (4) Trave-time reiability benefits (i.e. reductions in travd time variability). Examples
of the specific impacts evauated include changes in user mobility, travel time/speed, travel
time reliability, fud codts, operating costs, accident cogts, emissons, noise, among others.

Although IDAS is a sketch-planning tool, it actudly runs the modd split and the traffic
assgnment steps of the traditiona planning process itsdf, because these two dteps are
central to estimating the changes in the mode, route, and time of departure choices resulting
from ITS deployments.

Egimaing ITS benefits usng IDAS involves running the 4-step transportation-planning
modd, dong with IDAS's posiprocessor modules designed for estimating ITS deployment
impects, twice. The firg run involves running the modd for the base case (i.e. without the
planned ITS components), while the second run involves running it with the planned ITS
components in place. Before running the modd for the ITS case, however, IDAS adjusts
the network parameters that are likely to be impacted by ITS deployment.

Adjustments are made based upon default vaues stored in IDAS benefits database that was
compiled from numerous evauations of observed and Smulated impacts of the different ITS
technologies from al over the country. For example, deploying a coordinated traffic sgnd
sysem signd dong a corridor is assumed by IDAS to increase the capacity of that corridor
by between 13 and 20%, with the exact value depending upon site-specific factors such as
demand variability, time between timing plans update, etc. With the parameters adjusted,
the trangportation modd is run for the second time, and a comparison of travel conditions
between the base case and the ITS case then gives an estimate of the benefits to be expected
from that particular ITS project.
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4. Chittenden County ITS Project Descriptions

4.1 Introduction

This chapter presents the twelve Project Descriptions and the Regiona ITS Deployment Plan
based on the ITS project development process and the Committee-approved ITS project list.
These ITS projects were developed following the recommendations of the ITS Srategic
Deployment Plan for Chittenden County, but aso take into account other relevant
deployment consderations.  The functiond dements of the ITS Strategic Plan have been
trandated into project-based deployments that can be prioritized, programmed into the TIP,
funded, and implemented drategicaly over time.

A lig of initid project descriptions was presented to the Steering Committee in August of
2001 for approva. An initid draft of 11 project descriptions was presented to the Steering
Committee on November 29, 2001, based upon the format of the Shelburne Road Smart
Corridor sample project presented. In January 2002, the consultant team was asked to add an
additiond project for the VT Route 15 Corridor. All twelve Project Descriptions and the ITS
Deployment Plan were findized in February 2002, based on comments received from the
Steering Committee. Appendix B identifies the written comments that were receved and
identifies the changes that were made to the project descriptionsin the course of review.

The following important points must be kept in mind during further project planning and
implementation:

1) Privacy issues surrounding the use of video survellance cameras is dgnificant in
Vermont, however we have included video monitoring technology in the descriptions in
order to satisfy the functiona needs. There are potentid technicd solutions to mitigete
privacy concerns, including digital blurring of images a the camera or use infrared cameras.
The use of this video should be further reviewed a them time of desgn and may result in
changes to the overal project functiondity deployed.

2) Many of these projects include sgnificant reliance on communications infrastructure.  In
some cases, paticulaly where video is recommended, a high bandwidth regiond
tedlecommunications network would provide dgnificant functiondity and possbly cost
benefits to the projects. These needs should be coordinated with other regiond municipa
telecommunications needs to ensure that any regiond communicatiions network development
will effectively serve the Chittenden County ITS projects.
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4.2 1 TSProjects

Table 1 bdlow summarizesthe ITS projectsidentified and described during this sudy. Full

project descriptions for each are provided as Appendix A.

Project Title ITSProject Estimated Cost Timeframe L ead
No. Agency
U.S. Route 7 —
Phase I: $207k Phase| and I1: Short-Term
Shelburne Road ITS-001 : Phas [11- LonaT VTrans
Smart Corridor Phase [1: $653k aselll ong-Term
;z'bﬁfﬁée,%;d Phase |: $566k Medium Term — build on
; ITS-002 PhaseIl: $50k success of initial ShelburneRoad | VTrans
Smart Corridor Phase 111: $04k project
Northern Extension '
Phase|: $735k
'Iorj-:-e'\r/lasat &89/189 ITS-003 Phase Il: $§56k Phase | and II: Short-Term VTrans
Phase I11: $55k
Chittenden County ) , ,
Utben Traffic | ITS004 | oo S0 | MedumTam-rassis | SOMPO/
Management System asell: years Y rans
Circumferential Phase |: $458k Mt
Highway ATMS | 79005 | prase 1: g4k Prase | and I: Medium-Term | V/Trans
Southern Connector Phase |: $484k Medium _ City of
ITS-006 . Phase | in Concert with road .
ATMS Phase I1: $24k piliordis et Burlington
Traffic Management
Information Center Medium Term (5 years) to
(T|\/||C) ITS-007 $364k coordinate individual projects VTrans
Enhancements
Phase | - High priority project
Transit Automatic _ for regional transit
Vehicle Location ITS-008 QZ: : I _ $$?27(:5L(l)<k She:?; Il — medium term (3 ;:SCS:'-:—'Q
(AVL) ' Phase 111 —Long Term (6
years)
Phase|: $75k Medium priority to take
Integrated Fare advantage of current
ITS-009 PhaseIl: $229k . ; CCTA
M anagement ) investments being made by
U Phase I11: $1,686k | CorA (5.1 0 yours
Phase |- Near T
Transit Travder Phase |: $91k Phg - ir??:rongrerrrt] with broad
Information System ITS-010 Phase I1: .$84k AVL deployment (3 years) CCTA
Phase I11: $222k Phase)”l-l-ongtefm(>5
years
Regional Traveler gfgi e Medium-Term (Within 5 years)
and Tourism ITS-011 Phase 1 Kiosks to build on momentum created | Vtrans
Information System $2§$ - KIo by initial projects
Phase|: $342k
Fﬁi}gﬁ;ﬁiws ITS-012 PhaseIl: $216k | Medium Term Virans
Phase l1l: $24k

Table 1. Recommended ITS Projects
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4.3 ITSProjed Descriptions

Thefollowing isabrief description of each project. Full descriptions can be found in
Appendix A.

43.1 ITS-001: U.S. Route 7-Shdburne Road Smart Corridor

The Route 7-Shelburne Road Smart Corridor project is envisoned as a corridor treffic
management system for one of the County’s most important and congested arterias.

The objectives of the project include:

Improving congtruction management and mitigating constructiont related congestion;
Increasing the user-friendliness of the corridor;

Improved monitoring and control of the corridor to reduce congestion;

Providing traveler information about conditions in the corridor to the public;

Coordingting traffic sgnd operation in the corridor, eventudly including key sgnds
in on Route 7 within the City of Burlington;

Providing sgnda preemption for emergency vehiclesin the corridor; and

Collecting transportation planning data on roadway performance, including a before-
and-after study of the travel time benefits of the ITS infrastructure.

3I3II
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By coordinating this project with the recongtruction of Shelburne Road, it could be implemented
at reduced cost, and could provide the added benefit of mitigating the negative short-term traffic
impacts of the congruction period. The Smart Corridor is capable of operating initidly as a
freesanding traffic management system, and can be integrated with other regiond ITS
infradtructure a a later time through the Traffic Management and Information Center. Traffic
flow and traffic management options woud be greatly enhanced by integrating key Route 7
ggnds in the southern part of the City of Burlington (just north of the reconstruction project
boundary) in subsequent phases (this is proposed in the Shelburne Road Northern Extension
Project).

4.3.2 1TS-002: U.S. Route 7 — Shdburne Road Smart Corridor Northern Extension

The section of Route 7 south of Burlington, aso known as Shelburne Roed, is a principle
aterid in the region. This project will build upon thet initid Shelburne Road Smart Corridor
deployment and will continue the technology deployment to the portion of the corridor north
of the recondruction project, from 1-189 to Downtown Burlington encompassng nine
dgndized intersections.  This project will therefore extend sgna coordination and other
ATMS functiondity ensuring that the benefits gained through the initid deployment are
continued the along the road. This project will aso ensure that conditions are not worsened
a the boundary between the insrumented and nonringrumented sections due to
improvement on the south section. The full benefits of sgnd coordination and preemption
can only be redized through this geographic extenson.
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This project has the following objectives that are consgent with the problems and
opportunities and program goads and objectives described in the Chittenden County ITS
drategic deployment plan:

?? Build on the initid 1TS deployments on the Southern end of this corridor help to create
an ITS criticd mass, fulfilling VTrans desre to increase the user-friendliness of the
corridor;

?? Improve monitoring and control to reduce congestion and prevent future congestion in

the corridor;

Build on a solid foundation towards the overdl regiond architecture.

Support coordination with the Interstate 89/189 ATMS project to enable congestion

reduction and improved emergency vehicle access a the 1-189 and Route 7

intersection.

Provide traveler information about conditions in the corridor to the public;

?? Coordinate traffic dgna operation including key sgnds in on Route 7 within the City

of Burlington;

Provide Sgna preemption for emergency vehiclesin the corridor; and

Collect transportation planning data on roadway performance, including data for a

before-and- after sudy of the travel time benefits of the ITS infrastructure.

33
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4.3.3 I1TS-003: Interstate 89/189 ATMS

The section of F89 from Exit 12 (VT 2A) to Exit 16 (U.S.7) on -89 and the I-189 Spur to
Shelburne Road are principal urbanized freeways in the region. There is a need to detect and
respond effectively to incidents as well as recurring congestion hotspots at exits 12, 14, 15
and 16 and issues with traffic flowing on to Route 7, Shelburne Road, particulaly when
emergency vehicles need to use this spur.  This project will provide freeway monitoring and
control for these sections of roadway and provide for integration with the Shelburne Road
Smart Corridor project.

The Interstate 89/189 ATMS project has the following objectives that are consstent with the
problems, opportunities, program goads and objectives described in the Chittenden County
ITS srategic deployment plan:

?? FRulfill VTrans dedre to increase the user-friendliness of the corridor;

?? Improve monitoring and control to improve incident detection, reduce incident related
congestion and prevent future congestion in the corridor;

?? Build on asolid foundation towards the overdl regiond architecture.

?? Support coordination with the Route 7 project to enable congestion reduction and

improved emergency vehicle access a the - 189 and Route 7 intersection.

?? Support information dissemination through trave dert infrastucuture (eg. VMS
sgns) on key arterid highways,

?? Provide data to the travder informaion system to dlow information on traffic
conditions and incidents in the corridor to be communicated to the public;
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?? Support sgnd preemption for emergency vehicles tha are traveling in the corridor
but will be entering surface Streets; and

?? Collect trangportation planning data on roadway performance, including data for a
before-and- after sudy of the travel time benefits of the ITS infrastructure,

4.3.4 1TS-004: Chittenden County Urban Traffic Management System

This project will provide monitoring and sgna coordination for key congestion “hotspots’ in
the region including, but not limited to: downtown Burlington, its radid access corridors
(U.S. 2,U.S. 7, VT 15), and other regiond arterials.

The Chittenden County Urban Traffic Management System project has the following
objectives, which are conastent with the problems and opportunities and program gods and
objectives described in the Chittenden County I TS strategic deployment plan:

?? Improve monitoring and control to reduce congestion and prevent future congestion in
the county;

?? Build on asolid foundation towards the overdl regiona architecture.

?? Support coordination with the freeway ATMS projects to enable congestion reduction

and improved emergency vehicle access throughout the region

Provide traveler information about conditions in the region to the public;

Coordinate traffic Sgna operation across the county

Provide sgnd preemption for emergency vehides and trangt vehicles in the county;

and

?? Collect trangportation planning data on roadway performance, including data for a
before-and- after sudy of the travel time benefits of the ITS infrastructure,

NN

435 1TS-005: Circumferential Highway ATM S

The Circumferentid Highway ATMS will provide ingdlation of ITS components as pat of
the condruction to hep manage operaions, detect incidents and inform travelers once the
road is constructed.

The objectives of the Circumferential Highway ATMS project include:

?? FRUlfill VTrans desre to enhance the user-friendliness of the corridor;

?? Take advantage of congtruction to reduce ITS ingalation cogts;

?? Monitor and control the corridor to avoid congestion;

?? Provide traveler information about conditionsin the corridor to the public; and
?? Caollect trangportation planning data on roadway performance.

Implementation of the syslem would benefit Sgnificantly through coordination with the planned
road condruction project. The system is capable of operating initidly as a freestanding corridor
management system, and can be integrated with other regiond ITS infrastructure a a later time
through the Traffic Management and Information Center.
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4.3.6 |TS-006: Southern Connector ATMS

The Southern Connector ATMS will provide ingdlation of ITS components as part of the
congtruction to help manage operations, detect incidents and inform travelers once the road is
congructed. The Southern Connector runs padle to Route 7 and it will therefore be
important to provide good information on travel conditions on the two instrumented
roadways.

The objectives of the Southern Connector ATMS project include:

?? FRulfill VTrans desire to enhance the user-friendliness of the corridor;

?? Take advantage of congtruction to reduce I TS ingallation cogts,

?? Monitor and control the corridor to avoid congestion;

?? Providing traveler information about conditions in the corridor to the public; and

?? Collecting trangportation planning data on roadway performance, including data for a
before-and- after sudy of the travel time benefits of the ITS infrastructure.

Implementation of the sysem would benefit Sgnificantly through coordination with the
planned road congtruction project. The ATMS is cgpable of operating initidly as a freestanding
traffic management system, and can be integrated with other regiond ITS infragtructure a a
later time through the Traffic Management and Information Center.

4.3.7 1TS-007: Traffic Management Information Center (TMIC) Enhancements

This project will consolidate and upgrade the centra control software and hardware systems
of previous advanced traffic management system deployments. The discrete desktop control
gysdems from the individud projects will be integrated into a sngle regiond traffic
management system, operated from a shared centrd software plaiform. Advanced agorithms
for resgponse plans, sgnd coordingtion and emergency vehide preemption will be
implemented on the centrd sysem. The system will provide a centra repostory for regiond
datafor use by other systems, including the traveler information system.

The project will dso include the desgn of a data archiving and reporting user service to
alow data collected by ITSto be used for long-range planning and other smilar purposes.

The TMIC project will provide linkages to other regiona centers such as the trangt
management center, State police, emergency response providers, dispatchers and public
safety answering points (E911). Development of this project must be coordinated with these
agencies to ensure their needs are incorporated and that the response plans are coordinated
and agreed by all.

The objectives for the TMIC Enhancements project are therefore:
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Upgrade the traffic management hardware and software platform;

Communicate with exigting fidld equipment;

Provide a centra data repository and control system,

Implement enhanced agorithms for coordinating traffic management drategies across
multiple jurisdictions and fadilitiesin the region;

Deveop multi-facility and jurisdiction response plans,

Provide informaion sharing and cross-agency red-time response planning and
coordination;

Provide congstent information to travelers on dl facilities;

Support central 24/7 operations to provide back-up to individud jurisdictions;

Continue to support individud facilities and agencies through remote workstations
and low speed video feeds; and

?? Share information with other regiond systems.

33T
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4.3.8 1TS-008: Transit Automatic Vehicle Location (AVL)

Automatic Vehidle Location (AVL) uses a vehicle mounted device which communicates the
locations of the vehicle to a control center in red-time. The control center can then use this
data to display the location of vehicles on a map for digpatcher use. The information can dso
be used to cdculate schedule adherence; cdculate headways, provide information to riders
on route status and predicted arivad times, as wel as red-time assgnment and routing
functions in a @rarandgt system or deviated fixed route syssem. The data generated can aso
be used to cdculate vehicular travd times for road sections for use in monitoring travel
conditions and providing accurate traveler information. This system therefore can provide a
particularly useful function by filling in ggps in regiond travel time data from buses in non
instrumented, less urban aress.

The Trangt Automatic Vehicle Location project has the following objectives:

?? Improve efficiency and responsveness of pararansgt and future deviated fixed route

operations;

Reduce varidhility of trangit services provided;

Provide red-time information on trangt vehicle aus,

? Improve trangt planning through use of red-time and historical data improve routes

and schedules,

Improve real-time management efficiency through sdection of routes and schedules

Improve red-time trangt information provided to travelers;

?? Collect vehide travd times for input into traffic management and travder
information systems, and

?? Callect traffic planning and operations data

NENEN
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4.3.9 1TS-009: Integrated Fare Management

This project will develop an integrated fare medium, such as a smart card, that will build on
the existing magnetic card deployment to support bus, ral, parking, ferry applications, and
possbly other retal/service locations in the region. The information stored and collected
through this type of smat cad could aso provide vauable service and fare planning
information to the region’s trangt providers. The fare medium would likely include a prepad
balance that would be decremented as the device is used to pay for services and/or purchases.
The medium will support transfers, intermodal discounts and periodic passes.

The Integrated Fare Management project will have the following objectives:

?? Provide a user-friendly and secure payment method for al modes;

?? Improve traveler convenience and boarding times,

?? Increase ridership by reducing bariers to riding and increesng efficiency of cross
mode trips;

Improve management data on trangit ridership patterns;

Implement a aingle dectronic payment media across al transportation modes,

? Utilize a common clearinghouse and back office for processing customer payments
on al modes,

Reduce management and processing costs by integrating with retail businesses, and

Support other regiond initiatives such as tourism discounts.

I3
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4.3.10 ITS-010: Transt Traveler Information System

The trangt traveler information system will provide travelers with access to red-time updates
and trandt planning capabilities when planning their trips or while enroute. A variety of
dissemination media will be avalable incduding web, teephone, kiosks and specidized
displays a bus dop locations. The system will disseminate both datic data for planning
purposes and real-time data for providing updates to travelers. This traveler information
system will be combined with the regiond traveler and tourist information sysem and with
TRIO (TRaveer Information Onling).

The Trangt Traveler Information System project will have the following objectives:

Implement a scalable, managesble traveler information system;

Improve utilization and increase ridership of trangt options;

Improve the accessibility and availability of travel options information to users,

Smplify use of public transportation;

Provide multi modd trip planning functionsto users,

Deliver red-time updates to users where they can make best use of the information;
and

Deiver red-time information to users to increese the levd of sdidfaction with
performance.

3I3III
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4.3.11 1TS-011: Regional Traveler and Tourism Information System

The regiond travder and tourist information system is a centrdized system that consolidates
and didributes datic and red-time travder, weather, and touris information for
trangportation agencies and the genera public. 1t will dso form the regiond data interface
with the multi- state rural advanced traveler information system, known as TRIO.

The sysem will utilize a vaiety of information disssmination media to communicae data
collected from trangportation, tourism and weether providers in the region. The system
should dso support provison of travel options relating to the chosen tourism or business
desinations. By combining these information types, the region's tourist economy will be
enhanced and opportunities created for potentid private financid underwriting and
participation in the system.

This sysem will supplement the trangt traveler information system, providing more generd
trave information targeting the tourist and nonttrangt user. The trangt traveer information
sysem will focus on supporting locd resdents and users who know they want to use the
trangt sysem. A link between the sysems will help to promote trandgt to generd system
users.  This sysgem will present trave time comparisons between highways and commuter
rail once these data are available from other projects.

The sysem would adso support information being shared among transportation and
emergency services agencies to support their respective decisonrmaking and operations
needs.

The Regiond Travder and Tourig Information Sysem project will have the following
objectives.

Increase user-friendliness of the region;

Improve access to transportation options information;

Improve access to activities, events, and services available in the region;

Provide a centrd repoditory for dl regiond transportation information;

Leverage the vadue of the trangportation information by providing access to relevant
tourism information;

Provide accessble information in ways that will be used by tourists and local citizens;
Provide a locd portal to red-time and planned trangportation network informetion;
ad

Interface with TRIO to exchange broader areainformation.

333 I
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4.3.12 ITS-012: U.S. Route 15 I TS Improvements

The section of Route 15 between Essex Junction and Burlington is the subject of a muit-
modd dterndives andyss. There ae currently seven dgndized intersections in this
corridor, three of which are very congested during pesk periods. An additiond dgnd is
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recommended as pat of a trangportation Systems management option dong with each
dterndtive being consdered in the andyss. During pesk periods, emergency vehicles access
in the corridor is adversdly impacted for anumber of agencies.

This project will provide sgnd coordination and other ATMS functiondity to enhance
throughput and dso to minimize the deays faced by emergency vehicdes — Traveer
information will be implemented and most useful once potentid dternative corridors, such as
the Circumferential Highway are completed and are dso instrumented.

The U.S. Route 15 ITS Improvements project has the following objectives that are consistent
with the problems and opportunities and program gods and objectives described in the
Chittenden County ITS strategic deployment plan:

?? Improve monitoring and control to reduce congestion and prevent future congestion in
the corridor;

Build on a solid foundation towards the overdl regiona architecture.

Provide traveler information about conditions in the corridor to the public;

Coordinate traffic Sgnal operation

Provide signda preemption for emergency vehiclesin the corridor; and

Collect trangportation planning data on roadway performance, including a before-and-
after sudy of the travel time benefits of the ITS infrastructure.

¥3IIIA
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5. Deployment

Figures 2 and 3 illustrate the Deployment Plan and Schedule, respectively, for ITS projects in
Chittenden County.

5.1. Deployment Plan

The deployment plan (Figure 2) designates projects as short term, medium term, or long term
and illugrates the interdependencies among them. The lead agency, project budget, and
duration is also indicated for each. Note that short-term projects are either those with unique,
time-dependent  deployment  opportunities (such as the opportunity to coordinate the
Shelburne Road Smart Corridor project with the reconstruction of Route 7), and/or are “Early
Success’ projects that can ddiver tangible benefits as freestanding deployments.  Longer-
term projects integrate the short-term projects into consolidated, regiond systems that
leverage exiging deployments and enhance the traffic management, trangt management, and
traveler information cgpabilities of the regiond ITS infrastructure.  Such projects require
longer lead-times, larger capitd investments, and an exiding bass of ITS fidd equipment to
be successful. They may dso address traffic needs (eg., congestion) that do not presently
exis but are anticipated in the future,

5.2. Project Schedule

The schedule shown in Figure 3 shows a proposed deployment timeframe for each phase of
the 12 proects.  The duration for Desgn/Procurement and Implementation, in months, is
ds liged. Dynamic conditions such as funding availability, emerging project coordination
opportunities, new technologies, and/or changing needs may influence the actud project
deployment schedule.  These issues, and the resulting need to keep the deployment plan up-
to-date, are discussed further in the next section.
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U.S. Route 7-Shelburne Road Smart Corridor
Northern Extension
Stand Alone Deployment (ITS-002: Phase I)

U.S. Route 7-Shelburne Road Smart Corridor
Northern Extension
Integration 1-89/189 ATMS (ITS-002: Phase Il)

U.S. Route 7-Shelburne Road Smart Corridor
Northern Extension
ntegration w/ Regional Systems  (ITS-002: Phase Ii)

U.S. Route 7-Shelburne Road Smart Corridor
Construction Phase Traffic Management
(ITS-001: Phase I)

U.S. Route 7-Shelburne Road Smart Corridor
Permanent ITS Infrastructure/Corridor Signal
Coordination (ITS-001: Phase Il)

Duration
15months

Lead Agency

Cost
VTrans $566, 000

Lead Agency
VTrans

15months

Cost:

$24,000

Duration Lead Agency Duration
S

VTran: 9months

Duration
21 months

Lead Agency
VTrans

Lead Agency

Cost
$207,000 VTrans

-

Duration
15 months

Cost
$653,000

Cost
$50,000

{ Us. Route 7-Shelburne Road Smart Corridor

Route 15 ATMS

Signal Coordination and Preemption
"

(ITS-012: Phase )

Route 15 ATMS
Traveler Information Enhancments
(ITS-012: Phase Il)

Duration
21 months

Lead Agency
VTrans

Duration
15 months

Cost:

$216,000

Cost Lead Agency
$342,000 VTrans

Integration with Regional ITS Systems
(ITS-001: Phase Ill)

Duration

teadAgency: | BERL

Cost
VTrans 424,000

(" Route 15 ATMS.

Integration with Regional ITS Systems
(ITS-012: Phase Iil)

|
]

Lead Agency Duration Cost:
Interstate 89/ 189 ATMS
Initial Deployment Interstate 89/ 189 ATMS VTrans 9months | $24,000 Interstate 89/ 189 ATMS
(ITS-003: Phase 1) Integration with Route 7 ATMS & Chittenden Regional Integration
County UTMS (ITS-003: Phase Il) (ITS-003: Phase llj
: 1
Incident Leadagency: | _uraton Cost
VTr?rmsy 21 months | $738 200 Lead Agency Duration Cost Lead Agency GD“’E“""h Cost
Management . Chitienden County UTMS VTrans | 9months | $46.000 Chittenden County UTVS VTrans months | $55,000
Initial Deployment at 4 intersections Expansion to 4 more
Systems and (ITS-004: Phase 1) (ITS-004: Phase Il)
) Lead Agency Duration Lead Agency Duration
Cost Cost
Integ ration CCMPO/ | 21 months $483,000 CCMPO/ 15 months | $366,000
VTrans ) VTrans
Southern Connector ATMS Southern Connector ATMS
Permanent ITS Infrastructure Installation Integration with Regional ITS Systems
(ITS-006: Phase I) (ITS-006: Phase 1)
n Mrh
Lead Agency 13”’5“””h Cost p— ATT—— p— ATT—— Lead Agency: [ Duration Cost
VTrans months ircumferential Highway ircumferential Highway 6 months.
$484,000 ITS Infrastructure Installation as Part of Construction Integration with Regional ITS Systems VTrans $24,200
(ITS-005: Phase 1) (ITS-005: Phase Il)
Lead Agency Duration Cost Lead Agency Duration Cost
VTrans | 18 months | $458,000 VTrans | 6 months | $24,200
Trafic Management Information Center (TMIC)
Enhancements
(175-007)
Lead Agency Duration Cost
VTrans 24 months | $364,000
I—»/' I
Regional Traveler and Tourism
Information Syste - Initial Deployment Regional Traveler and Tourism
Traveler > (ITS-011 Phase I) 1 Information System- Enhanced Disssemination
. (ITS-011 Phase Il)
Information Lead Agency: | _ Duraion ot
Transit Traveler Information System Transit Traveler Information System VTrans 18 months $210 Lead Agency Duration Cost
Systems Static Planning Information & Manual Updates Link to AVL for Real-time & Initial Deployment of VTrans 15 months $231k
through Web (ITS-010: Phase I) Information Devices (ITS-010: Phase Il)
Lead Agency Duration Cost Lead Agency Duration Cost Transit Traveler Information System
CCTA | 18 months | $91,540 CCTA " | 12 months | $83950 Advanced Trip Planning & Broad Deployment
i of Devices (ITS-010: Phase Il
Advanced Public 4
T . Lead Agency 21Du'a“°"h Cost
months
ranSIt SyStems Transit Automatic Vehicle Location (AVL) Transit Automatic Vehicle Location (AVL) \ CCTA $222,000 Transit Automatic Vehicle Location (AVL)
Paratransit AVL and Dispatch Software Fixed Route A\ Real-time Transit Traveler Information and In-vehiclg
(ITS-008: Phase I) (ITS-008: Phase Il) Enhancements (ITS-008: Phase Iil)
Lead Agency Duration Lead Agency Lead Agency
CCTAT | gmonths $2§F700 cCTAT | g month oy ccTa/ |, Duaton Cost :
SSTA 700 SSTA onths $260,000) SSTA 15 months | g137 000
Integrated Fare Management \ Integrated Fare Management Integrated Fare Management
. Initial Study and Scope Definition Trial Deployment Full Deployment
Electronic Fare (ITS-009: Phase I) (ITS-009: Phase Il) (ITS-009: Phase ll)
P ayment Lead Agency Duration Cost Lead Agency Duration Cost : Lead Agency Duration : Cost
CCTA 12months | $75,000 J CCTA 15 months | $229,400 CCTA 27 months| $1,686,000
Short Term Medium Term Long Term

Figure 2. Chittenden County ITS Project Deployment Plan.
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Figure 3. Chittenden County ITS Proposed Project Deployment Schedule
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6. Conclusions and Next Steps
6.1 Ongoing Review and Renewal of the ITSProject Plan

The ITS Srategic Plan and Project List provide a road map that can be used to guide the
deployment of future ITS components in a manner tha is complimentary to exising and
planned infrastructure and operationd invesments The Plan ensures that the ITS
deployments are responsve to red trangportation needs, functiond requirements, and
technologica advances. The projects developed in this study ae a snapshot of ITS
opportunities based on current conditions in the region.

The ITS Srategic Plan and the project list developed in this sudy are evolving documents
that present an outlook and drategy for ITS deployment in Chittenden County. As such, they
need to be updated as Chittenden County’s transportation needs change and as technology
changes. It is recommended that the ITS Srategic Plan and the project list be reassessed at
regular and frequent intervals.

In updating the project list, the following € ements need to be consdered:

Reassessment of the needs, exiging ITS dements and ingtitutiond structure;
Reeva uation of the needed actions and associated functiond requirements;
Reevauation of the proposed system architecture strategies; and

Reevauation of the specific list of proposed projects and their funding sources.

Eal NN

When the project list is reassessed, it is suggested that candidates for deployment should
include:

2 Projects from the short-term implementation time frame which have not yet been

implemented;

Projects from the medium-term implementation time frame;

72 Projects from the broader list of candidate actions identified in this sudy whichwere
not origindly identified as core; and

2 New initiatives/itechnol ogies that have emerged.

3

The consultant team aso recommends tha the Steering Committee continue to exist as a
regiond ITS Coordination Committee. Because the members of the Steering Committee
make up the core interest group for the region, their continued involvement in the ITS
planning and deployment process with expedite ITS devdopment in the region and promote
inter-agency dialog and coordination on I TS issues.
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6.2 Commence Design of Short-Term Projects

The next sep for implementation is to begin the conceptua design and congruction of the
short-term projects, which were designed to teke advantage of short-term opportunities and
build momentum for the ITS program. It will be mportant to leverage immediate deployment
opportunities such as the recongruction of Shelburne Road, which were designed to be early
SUCCESS projects.
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Chittenden County Metropolitan Planning Organization
Intelligent Transportation Systems (ITS) Program

Transportation Improvement Plan (TIP) Project Evaluation

Project Title

U.S. Route 7-Shelburne Road Smart Corridor

CCMPO Project Number

ITS-001

Project Objectives

Provide traveler information to increase user-friendliness
Mitigate construction-phase traffic impacts

Collect traffic planning and operations data

Monitor operation of median U-turn lanes

Expedite movement of emergency vehicles (Phase I1)
Improve long-term traffic management (Phase I1)

ITS Functional Areas

Advanced Traffic Management Systems
Advanced Traveler Information Systems
Emergency Management Systems

ITS Planning and Data Archiving

Geographic Extents

U.S. Route 7 corridor, Towns of Shelburne and South
Burlington. Subsequent phases might include key traffic
sgnasin the southern portion of the City of Burlington.

Estimated Cost

Phase I: $207k + $25k O+M/year
Phase I1: $653k + $65k O+M/year

Anticipated Benefits

Mitigation of construction congestion

Improved construction management

Real-time traveler information

Improvement in travel time reliability

More effective incident detection and management
Reduced travel times and vehicle emissions
Increased moda split to commuter rail

Emergency vehicle prioritization

Enhanced planning data collection

Lead Agency

VTrans

Other Key Participants

Towns of Shelburne

City of South Burlington

City of Burlington

Emergency Service Providers

CCTA (bus transit)

Vermont Transportation Authority (rail)

Deployment Considerations

Sgnificant interagency/interproject coordination
Implications of VT privacy laws for CCTV cameras

Deployment and
Phasing Options

Phase |: Construction Phase Traffic Management
Phase I1: Permanent ITS Infrastructure/

Corridor Signal Coordination
Phase I1: Integration with Regiond ITS Systems

Funding Opportunities

Shelburne Road Reconstruction Funds
CMAQ

Prioritization

Early Success Opportunity
Phase | and Il: Short-Term (Within 5 years)
Phase I11: Long-Term (5+ years)
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Shelburne Road Smart Corridor
Project Description and Objectives

The Route 7-Shelburne Road Smart Corridor project is envisoned as a corridor traffic
management system for one of the County’'s most important and congested arterids. The
geographic extents of the corridor contain gpproximately 3.5 miles of Route 7 in Shelburne,
South Burlington, and City of Burlington from LaPlate River Bridge (in Shelburne) to the
south and Imperid Drive (in South Burlington.) There are 10 sgndized intersections within
this corridor.

The objectives of the project include:

Improving congtruction management and mitigating congtruction related congestion;
Increasing the user-friendliness of the corridor;

Improved monitoring and control of the corridor to reduce congestion;

Providing traveler informetion about conditions in the corridor to the public;

Coordinding traffic sgnd operation in the corridor, eventudly including key sgnds
in on Route 7 within the City of Burlington;

Providing sgna preemption for emergency vehiclesin the corridor; and

Collecting trangportation planning data on roadway performance, including a before-
and-after sudy of the travel time benefits of the ITS infrastructure.

3IIII

33

Implementation of the sysem would benefit sSgnificantly through coordination with the
Vermont Agency of Trangportation's planned U.S. 7-Shelburne Road reconstruction project.
In this case, the Smart Corridor project could be implemented at reduced cost, and could
provide the added benefit of mitigating the negative short-term traffic impacts of the
congtruction period.

The project is an “early success’ opportunity because it can ddiver sgnificant benefits in a
vigble high-need corridor at relatively low cost.  This project is recommended for the Short
Term (within the next five years).

The Smat Corridor is cagpable of operating initidly as a freestanding traffic management
sysem, and can be integrated with other regiond ITS infrastructure a a later time through
the Traffic Management and Information Center.  Traffic flow and traffic management
options would be greetly enhanced by integrating key Route 7 sgnds in the southern part of
the City of Burlington (just north of the recongtruction project boundary) in subsequent
phases (thisis proposed in the Shelburne Road Northern Extension Project).

Project Elements

The sysem would deploy a variety of ITS technologies under four Nationa Architecture
functiond aeas Advanced Traffic Management Systems, Advanced Traveer Information
Sysems, Emergency Management Systems, and ITS Planing Daa Archiving. There is a
tremendous amount of technological flexibility in achieving the project objectives.
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Head End/Communications

The head end of the system would initidly consst of PC computer equipment, monitors, and
communications equipment housed in a control center. This control center can be housed in
compact space in an exiding facility such as the project condruction traller (congruction
phase), VTrans didrict office, or State Police barracks. Eventudly this equipment can be
integrated into the Traffic Management and Information Center (TMIC) as that facility is
deployed.

The control center can be linked to fidd equipment through a variety of technologies, with
tradeoffs between codt, data capacity, and rdiability. For congruction phase fied devices,
certain fidd equipment can take advantage of low-cost cdlular digita packet data (CDPD)
technology or leased lines for data, and microwave point-to-point communications for video
transport.  For permanent indalation, this project would benefit from the inddlation of a
regiond fiber optic network and could contribute funding towards the development of such a
network. Without this network, it is anticipated that fidld equipment will be supported
through leased lines for roadsde controllers and leased lines or wirdless communications for
video data trangport.  This will limit the functiondity and possbly increase ongoing
operational costs.

Traffic Detection

CCTV camera technology is dready planned for the corridor in order to observe and evauate
the performance of median drip U-turn lanes that will be ingdled during the recongtruction
project. In addition to this purpose, CCTV cameras (on the frequency of approximately one
camera per mile) could provide red time traffic images to the control center and/or a public
travder informatiion web dte. Because it is uncler whether exising Vermont privacy laws
will permit these uses of traffic images, dternate methods of traffic detection and information
dissamination are avalable for condderation. Another viable and complementary traffic
detection option is norrintrusve sensors, such as Remote Traffic Microwave Sensors
(RTMS), which should be considered regardless of the ingtdlation of CCTV cameras.

License plaie readers, which determine actud travel times by matching vehicle regidrations
a two points on the roadway, can be used to monitor traffic flow as wel as flagging potentia
incidents or congestion. This sysem can dso be used to provide actud travd time
information to the generd public, as discussed below.

Traffic detection data gathered through these technologies will generate a vast traffic data log
that can be used for transportation planning purposes.

Traveler Information

The purpose of disseminating travder information is to provide red-time information on
traffic conditions in the corridor, particularly during the condruction phase when sporadic
congestion will occur. The sysem can be dedgned to dert the traveling public of current
trave times, incidents, long queues, or other adverse conditions in the corridor. Vauable
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congruction updates and traffic information can be provided to the public without the need to
endorse a specific dternate travel route.

Diverse information disseminaion technologies are candidates for this project. Low cost
solutions which are easy to implement include Interactive Voice Recording (IVR) linked to
the state 511 system and accessble from telephones or cdlular phones), and Portable
Variable Message Signs (PYMS). PVMS dgns are dready planned for the project and thus
will not condtitute an additiond expense.

The pre-trip traveer information webgte should contain red-time trave information as well
as links to other trip planning resources or congruction information. Using a sysem that
scans license plate to record actud travel times through the corridor, it is possble to provide
an accurate edimate of current travel time through the condruction area, as wdl as a
comparison of driving and commuter ral travel times. This information can be sent to the
traveler information webste and the telephone IVR system.

En-route traveler information may be provided on the PVMS dgns (mgor events, incidents,
or congdruction information). Based on the success of PVMS dgns, the desrability of
inddling permanent Variable Message Signs (VMYS) a key decison points near the corridor
can be evaluated.

Traffic Control

The two mog viable traffic control dternaives for this corridor are Traffic Signd
Coordination and Emergency Vehicle Sgnd Preemption.

Traffic 9gna coordination dlows multiple sgnas in the corridor to operate in an optimized
fashion based on red-time traffic volumes. Initidly, coordination of 8 sgnds in the corridor
is proposed. The two remaining intersections in the condruction area are too isolated to
benefit fromsgnd coordination.

Emergency vehicle prioritizetion, such as centra control center sgnd override or in-vehide
ggnd preemption, would dlow emergency vehicles to bypass traffic queues a dgnds,
reducing emergency response travel times. This functiondity could adso be deployed during
the condruction phase, if dedred, as ggnificant traffic ddays ae expected. Sgnd
preemption can be expanded to trangit vehicles as well.

Deployment Strategies

A phased approach is recommended to ensure early success, and reduce the initid capitd
cost of the system, and expedite the deployment of congruction phase ITS equipment. A
three-phase deployment approach is recommended:

?? Phase |. Construction Phase Traffic Management. The phase has two primary
objectives 1) condructionphase public outreech and traveler information, 2.
improved condruction management. Traveler information will be provided through a
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project webdgte (providing updates on condruction/mgor events and trave time
edimates and commuter ral comparisons). Condruction management will  be
enhanced through CCTV cameras, two-way radios (for on-ste traffic/incident
management), and PVYMS dgns. The system will be managed through a smple data
processng and control headend operating out of the condruction fied traler. This
phase utilizes low-cost, rapid-deployment ITS technologies that addresses immediate
construction-phase needs that are highly visible to stakeholders.

?? Phase II: Permanent Traffic Monitoring and Management, expands upon the
congdruction phase indalation with more permanent communication, traffic detection
and monitoring devices. The success of the video traffic planning technology and the
desrability of permanent Variable Message Signs will be evduated. Phase I would
adso provide for centrd control and coordination of 8 dgnds in the Route 7
congtruction corridor, as wel as emergency vehicle preemption.

?? Phase I11: Regional Integration focusng on integration of the Route 7 sysem with
other emerging regiond ITS infradtructure such as the TMIC, other regiond traffic
sgna control systems, and other smart corridors.

Preliminary Benefits Analysis

As was previoudy described in this section, this project has two phases. The firs phase
involves deploying a travder information sysem for mitigaing condruction impacts.  The
second phase, on the other hand, involves coordinating a number d traffic Sgnds in the City
of South Burlington and the town of Shelburne, and equipping those sgnds with sgnd
preemption capabilities for emergency vehides. In edimating the benefits to be expected
from this project, the andyss was run separately for phase 2 (9gna coordination and
preemption), as well as for the whole project (phases 1 and 2 combined). The reason for
doing 0 is that while the primary objective of phase | of the Smart Corridor project was to
mitigate the negative impacts of the congruction period, the verson of IDAS used in the
current study is not designed to explicitly account for congtruction impacts on traffic flow.

For phase 2, IDAS edimated an expected Benefit-Cost (B/C) ratio of 3.38. The benefits
included improvements in user mobility, modest reductions in operating and accident cods,
and dight reductions in emissons levels. For the project as a whole (phases 1 and 2), IDAS
was irrdevant because the current verson of IDAS fails to account for the negative impacts
of congtruction.
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U.S. Route 7-Shelburne Road Smart Corridor

PHASE I-Stand-Alone Construction Phase Deployment

Unit Cost Qty. Total Cost

Equipment (Installed)

CCTV Cameras (U-Turn/traffic monitoring) $15,000 5 $75,000

Travel Time Measurement System $30,000 1 $30,000

Portable VM S Signs (Available at no add’|. cost) %0 3 $0

Two-Way Construction Zone Radios $500 10 $5,000

Interactive V oice Response Telephony System $20,000 1 $20,000

Traveler Information Website $10,000 1 $10,000
Control Center Equipment (Installed)

Central Computer/Server $15,000 1 $15,000

Video Monitors $1,000 2 $2,000

Networking Equipment $3,000 1 $3,000

Central Software $20,000
Communications (Installed)

Lease Line (Video Transport) $1000 4 $4,000

CDPD (data) $1000 5 $5,000
Design and Soft Costs (10%) $18,900
TOTAL CAPITAL COSTS-Phasel $207,900
ANNUAL COMMUNICATIONS COST $1000 4 $4,000
ANNUAL OPERATIONS & MAINTENANCE (10%/yr+ COMMYS) $24,800



U.S. Route 7-Shelburne Road Smart Corridor

PHASE |1-Permanent Traffic Monitoring and Management Infrastructure

Unit Cost Qty. Total Cost

Equipment (Installed)

Interactive V oice Response Upgrade $20,000 1 $20,000

Traveler Information Website Upgrade $20,000 1 $20,000

Signal Coordination-Intersection $30,000 6 $180,000

Signal Preemption-Intersection $5,000 6 $30,000

Signal Coordination-Onboard Equipment $200 20 $4,000
Control Center Equipment (Installed)

Central Computer/Server Upgrade $50,000

Control Center Upgrade $50,000
Communications (Installed)

Fiber Optics (Corridor to Control Center) per mile $24,000 10 $240,000
Design and Soft Costs (10%) $59,000
TOTAL CAPITAL COSTS-Phasell $653,000
ANNUAL OPERATIONS& MAINTENANCE (10%/yr) $65,000
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Chittenden County Metropolitan Planning Organization
Intelligent Transportation Systems (ITS) Program

Transportation Improvement Plan (TIP) Project Evaluation

Project Title

U.S. Route 7-Shelburne Road Smart Corridor Northern
Extension

CCMPO Project Number

ITS-002

Project Objectives

Increase user-friendliness of the corridor
Improved traffic flow through the corridor
Expedite movement of emergency vehicles
Collect traffic planning and operations data

ITS Functional Areas

Advanced Traffic Management Systems
Advanced Traveler Information Systems
Emergency Management Systems

ITS Planning and Data Archiving

Geographic Extents

U.S. Route 7 corridor in the southern portion of the City of
Burlington.

Estimated Cost

Phase|: $566k + $77k O+M/year
Phase ll: $50k + $5k O+M/year
Phase I1I: $24k + $2.4k O+M/year

Anticipated Benefits

Improvement in travel time reiability

More effective incident detection and management
Reduced travel times and vehicle emissions
Real-time traveler information

Increased modal split to commuter rail

Emergency vehicle prioritization

Enhanced planning data collection

Lead Agency

VTrans

Other Key Participants

City of South Burlington

City of Burlington

Emergency Service Providers

CCTA (bus transit)

Vermont Transportation Authority (rail)

Deployment Considerations

Significant interagency/interproject coordination
Implications of VT privacy laws for CCTV cameras

Deployment and
Phasing Options

Phasel: Initid deployment
Phasell: Integration 1-89/189 ATMS
Phase I11: Integration with regiond systems

Funding Opportunities

CMAQ

Prioritization

Medium Term — build on success of initid Shelburne Road
project ( within 5 years)
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Shelburne Road Smart Corridor-Northern Extension
Project Description and Objectives

The section of Route 7 south of Burlington, dso known as Shelburne Road, is a principle
aterid in the region. This roadway is a dSgndized, multi-lane commercid drip and
commuter corridor that is increasingly prone to congestion. A separate, priority ITS project,
timed to take advantage of condruction on a 3.51-mile dretch of the road. in South
Burlington and Shelburne, including the LaPaite River Bridge, has dready been defined.

This project will build upon that initid Shelburne Road Smart Corridor deployment and will
continue the technology deployment to the portion of the corridor north of the reconstruction
project, from 1-189 to Downtown Burlington encompassing nine sgndized intersections .
This project will therefore extend signd coordination and other ATMS functiondity ensuring
that the benefits gained through the initid deployment are continued the dong the road. This
project will also ensure that conditions are not worsened a the boundary between the
ingrumented and non-instrumented sections due to improvement on the south section. The
full benefits of ggnd coordination and preemption can only be redized through this
geographic extenson.

This project has the following objectives tha ae condgent with the problems and
opportunities and program goas and objectives described in the Chittenden County ITS
drategic deployment plan:

?? Build on the initid deployments ITS on the Southern end of this corridor help to create
an ITS criticd mass. Fulfilling VTrans desre to increase the usar-friendliness of the
corridor;

?? Improve monitoring and control to reduce congestion and prevent future congestion in

the corridor;

Build on a solid foundation towards the overdl regiond architecture.

Support coordination with the Interstate 89/189 ATMS project to enable congestion

reduction and improved emergency vehicle access a the 1-189 and Route 7

intersection.

Provide traveler information about conditions in the corridor to the public;

? Coordinate traffic Sgna operation including key sgnds in on Route 7 within the City

of Burlington;

Provide Sgna preemption for emergency vehiclesin the corridor; and

Collect transportation planning data on roadway performance, including a before-and-

after study of the travel time benefits of the ITS infrastructure.

33

33

33

Project Elements

The Shelburne Road smart corridor northern extenson ITS project will consdst of the
following key ITS architecture market packages:

57



Network Surveillance,

Surface Street Control,

Traffic Information Dissemination,
Multi-modal Coordination,
Emergency Routing,

Interactive Traveler Information, and
ITS Data Mart.

3IIIIII

While there is condderable flexibility in which technologies to deploy to meet the objectives
of this project the following technology areas will be required:

?? Head end system and communications,
?? Traffic detection,

?? Travde information, and

?? Traffic control.

Head End/Communications

The head end of the system would initidly consst of PC computer equipment, monitors, and
communications equipment housed in a control center. This control center can be housed in
compact space in an exiding faclity such as the VTrans didrict office or State Police
baracks. Eventudly this equipment can be integrated into the Traffic Management and
Information Center (TMIC) asthat facility is deployed.

The control center can be linked to fidd equipment through a variety of technologies, with
tradeoffs between codt, data capacity, and rdiability. This project would benefit from the
inddlation of a regiond fiber optic nework and could contribute funding towards the
development of such a network.  Without this network, it is anticipated that field equipment
will be supported through leased lines for roadside controller and video data transport which
will limit the functiondity and possibly increase ongoing operationa cogts.

Traffic Detection

CCTV cameras located at specific intersections could provide red time traffic images to the
control center and/or a public traveler information web Ste. Because it is unclear whether
exiging Vermont privecy laws will permit these uses of traffic images, dternate methods of
traffic detection and information disssmingtion are avalable for congderation. Another
viable and complementary traffic detection option is norrintrusve sensors, such as Remote
Trafic Microwave Sensors (RTMS), which should be consdered regardless of the
ingalation of CCTV cameras.

Traffic detection data gathered through these technologies will be stored in an ITS data mart
that can be used for transportation planning purposes.
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Travder Information

The purpose of disseminating traveler information is to provide red-time information on
traffic conditions in the corridor. The sysem can be designed to dert the traveling public of
incidents, long queues, or other adverse conditions in the corridor. Vauable information can
be provided to the public without the need to endorse a specific aternate travel route.

This project will utilize the travder information system set-up for the initid Shelburne Smart
Corridor project which will implement, a web dgte, interactive voice response (IVR;
accessble from telephones or cdlular phones), highway advisory radio (HAR) and portable
vaiable message sgns (PYMS). Each of these systems could be configured to provide
travelers with a comparison of trave time estimates for driving and commuiter rall.

It is dso anticipated that this project will make information avalable to the Tri-State RATIS
(Trio) project of wider dissemination.

Traffic Control

The two mog viddle traffic control dternatives for this corridor are traffic sgnd
coordination and emergency/trangit vehicle sgnd prioritization.

Traffic agnd coordination dlows multiple sgnds in the corridor to operate in an optimized
fashion based on red-time traffic volumes. This project will add coordingtion of nine
intersections to the initid sx coordinated through the earlier Shelburne Road project. The
additiond nine intersections are  S7//Mcintosh; US7/Badwin; US7/Laurel  Hill  Drive
US7/Brewer Parkway; US7/Queen City Pakway; US7/Swift St; US7/1189 RampC;
US7/Shelburne Road Plaza; US7/Home Ave/Oddl Parkway. The lagt three intersections are
in the City of Burlington and thus there is a potentia to coordinate then with other Sgnds in
the urban core.

This project will dso implement emergency and trangt vehicle prioritizetion a the covered
intersections, implementing technology compatible with other regiond deployments.  This
will dlow emergency vehides to bypass traffic queues a sSgnds reducing emergency
response travel times. Signd preemption can be expanded to trangt vehicles as well. This
project will provide ventra control of the sgnd prioritization as wel as coordinaion
between the vehicle and the individud intersection. Centrd control will be important when
this sysem is integrated with the Interstate 89/189 ATMS to ensure smooth flow of
emergency vehicles off of these freeways and onto the surface streets.

Deployment Strategies

This project will be implemented in phases based on integration with other regiond systems.
The anticipated phases are asfollows:

?? Phase I: Stand alone deployment, of CCTV cameras, traffic detection, and sgnd
coordination with the Southern part of Route 7 dready insrumented. Integration
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with the exiding pretrip travder information webste. Implementation  of
intersection based emergency and trangt vehicle prioritization.

?? Phase Il Integration with 1-89/189 ATMS, Implementation of centra control over
ggnd prioritization and integration between the control system on these two projects
to provide effective emergency vehicle traffic flow a the 189 Route 7 interchange.
This will indude implementation of drategies to flush vehides on Route 7 that may
be impeding emergency vehicle flow off 189.

?? Phase I11: Regional Integration focuses on integration of the sysem into the overal
regiond architecture through the TMIC, other regiond traffic sgnd control systems,
and other smart corridors.

Preliminary Benefits Analysis

This project will build upon the previous project (ITS-001) and will continue the technology
deployment to the portion of the corridor north of the reconstruction project, from F189 to
Downtown Burlington. Given this the B/C ratios for this project are expected to be quite
amilar to hose estimated for the previous project, with a rdaively high B/C ratio for the sgnd
coordination and preemption component of the project.
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U.S. Route 7-Shelburne Road Smart Corridor Northern Extension

Phase|: Stand alone deployment

Unit Cost Oty. Total Cost
Equipment (Installed)
CCTV Cameras $15,000 6 $90,000
Traffic Detectors $18,000 6 $108,000
Interactive V oice Response upgrade $3,000 1 $3,000
Traveler Information Website upgrade $2,000 1 $2,000
Signal Preemption-Intersection $5,000 9 $45,000
Signal Preemption-Onboard Equipment $200 10 $2,000
Signal Coordination per Intersection $20,000 9 $180,000
Control Center Equipment (Installed)
Central Computer/Server $15,000 1 $15,000
Video Monitors $1,000 2 $2,000
Networking Equipment $3,000 1 $3,000
Central Software $20,000
Furniture $2,000
Communications (Installed)
Per Leased Line $ 2,000 21 $42,000
Design and Soft Costs (10%) $51,400
TOTAL CAPITAL COSTS-Phasel $565,400
ANNUAL COMMUNICATIONS COSTS $1,000 21 $21,000
ANNUAL OPERATIONS & MAINTENANCE (10%/yr + COMMYS) $77,540
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Preliminary Cost Estimate

U.S. Route 7-Shelburne Road Smart Corridor Northern Extension

Phasell: Integration with 1-89/189 ATM S

Unit Cost Tota Cost
Control Center Equipment (Installed)
Central Computer/Server Upgrade $15,000 $15,000
Control software upgrade $20,000 $20,000
Communications (Installed)
Comunications equipment to communicate with 1-89/189 system $5,000
Design, planning coordination and soft Costs $10,000
TOTAL CAPITAL COSTS-Phasel| $50,000.0
ANNUAL OPERATIONS & MAINTENANCE (10%/yr) $5,000
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Chittenden County Metropolitan Planning Organization
Intelligent Transportation Systems (ITS) Program
Transportation Improvement Plan (TIP) Project Evaluation

Project Title

Interstate 89/189 ATMS

CCMPO Project Number

ITS-003

Project Objectives

Increase user-friendliness of the corridor
Improved traffic flow through the corridor
Improve incident detection and response
Reduce congestion at exits 12, 14, 15 and 16
Expedite movement of emergency vehicles
Collect traffic planning and operations data

ITS Functional Areas

Advanced Traffic Management Systems
Advanced Traveler Information Systems
ITS Panning and Data Archiving

Geographic Extents

Interstate 89/189 from Exit 12 to Exit 16. F189 spur to
Shelburne Road ATMS

Estimated Cost

Phase|: $735k + $73k O+M/year
Phase II: $46k +$5k O+M/year
Phase II1: $55k +$6k O+M/year

Anticipated Benefits

Improvement in travel time reliability

More effective incident detection and management
Reduced travel times and vehicle emissions
Real-time traveler information

Enhanced planning data collection

Lead Agency

Virans

Other Key Participants

Town of South Burlington
Town of Burlington
Town of Winooski

Deployment Considerations

Implications of VT privacy laws for CCTV cameras

Deployment and
Phasing Options

Phase |: Initial deployment
Phase II: Integration with Shelburne Road system
Phase I11: Regiona integration

Funding Opportunities

CMAQ, TIP, ITS Earmark

Prioritization

Phase | and Il: Short-Term (Within 5 years)
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Interstate 89/189 ATM S
Project Description and Objectives

The section of 1-89 from Exit 12 (VT 2A) to Exit 16 (U.S.7) -89 and the 189 Spur b
Shelburne Road are principal urbanized freeways in the region. There is a need to detect and
respond to incidents effectively as well as recurring congestion hotspots at exits 12, 14, 15
and 16 and issues with traffic flowing on to Route 7, Shelburne road, paticularly when
emergency vehicles need to use this spur.  This project will provide freeway monitoring and
control for these sections of roadway and provide for integration with the Shelburne Road
Smart Corridor project.

This project has the following objectives that ae consgent with the problems and
opportunities and program goas and objectives described in the Chittenden County ITS
drategic deployment plan:

?? FRulfill VTrans dedire to increase the user-friendliness of the corridor;

?? Improve monitoring and control to improve incident detection, reduce incident related
congestion and prevent future congestion in the corridor;

?? Build on asolid foundation towards the overdl regiond architecture.

?? Support coordination with the Route 7 project to enable congestion reduction and

improved emergency vehicle access a the |- 189 and Route 7 intersection.

?? Support regiond projects by alowing access to traveler dert infrastructure (eg. VMS
sgns)

?? Provide data to the travder information sysem to dlow traffic conditions and
incidents in the corridor to be communicated to the public;

?? Support sgnd preemption for emergency vehicles that are traveling in the corridor
but will be entering surface sreets,

?? Collect transportation planning data on roadway performance, including a before-and-
after study of the travel time benefits of the ITS infrastructure.

Project Elements

The Interstate 89/189 ATMS project will consst of the following key ITS architecture
market packages:

?? Network Surveillance,

?? Traffic Information Dissemination,

?? Freeway Control,

?? Emergency Routing, and

?? ITS Data Mart — the collection and storage of red-time data for future andysis and
planning.

While there is condderable flexibility in which technologies to deploy to meet the objectives
of this project the following technology areas will be required:
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?? Head end system and communications,
?? Traffic detection,

?? Travde information, and

?? Traffic control.

Head End/Communications

The head end of the system would initidly congst of PC computer equipment, monitors, and
communications equipment housed in a smple control center. This control center can be
housed in compact space in an exiging facility such as the VTrans didrict office or State
Police baracks. Eventudly this equipment can be integrated into the Traffic Management
and Information Center (TMIC) asthat facility is deployed.

The control center can be linked to fidd equipment through a variety of technologies, with
tradeoffs between codt, data capacity, and rdiability. This project would benefit from the
ingdlation of a regiona fiber optic network and could contribute funding towards the
development of such a network.  Without this network, it is anticipated that field equipment
will be supported through leased lines for roadside sensors, controllers and wireless
communications for video data transport.  This will limit the functiondity and possbly
increase ongoing operationa costs.

Detection

CCTV cameras located at specific locations will provide red time incident images to the
control center and/or a public traveler information web Ste. Because it is unclear whether
exiging Vemont privacy laws will pemit these uses of images dternate methods of
incident detection and information dissemingtion are avalable for congderation. Another
vidble and complementary traffic detection option is norrintrusve sensors, such as Remote
Traffic Microwave Sensors (RTMS), which should be conddered regardless of the
ingdlaion of CCTV cameras. The chosen detectors should be positioned to enable detection
of exit ramp queue spill back on to the interstate, such as at Exit 14 Southbound. Future
regional coordination may be able to make use of this data to dter the downstream signd
timing to help clear the queue. Emergency \ehicle detectors can aso be deployed to support
sgmilar exit ramp queue flushing.

Traffic detection data gathered through these technologies will be stored in an ITS data mart
that can be used for trangportation planning purposes.

Traveler Information
The purpose of disseminating traveler information is to provide red-time information on
traffic conditions in the corridor. The sysem can be designed to dert the traveing public of

incidents, long queues, or other adverse conditions in the corridor. Vauable information can
be provided to the public without the need to endorse a specific aternate travel route.
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This project will provide data to the broader traveler information system project which will
implement technologies such as a web dte, interactive voice response (IVR; accessible from
telephones or cdlular phones), and highway advisory radio (HAR). Each of these systems
could be configured to provide traveers with a comparison of trave time edimates for
driving and trandt options.

In order to directly affect traffic flow on the interdate segments that are the subject of this
project, Varidble Message Signs (VMS) will be implemented prior to drategic decison
points. The VMS will be used to inform travelers of conditions ahead in order to dlow them
to leave the Interstate or to provide confidence in expected travel times.

It is dso anticipated that this project will make information avalable to the (Trio) RATIS
project for wider dissemination.

Traffic Control

The mog vigble traffic control adternatives for this corridor are use of VMS to affect traveler
behavior as discussed above and provison of information on gpproaching emergency/trangt
vehicdles to adjacent dgndized intersections. Active emergency vehicles traveling on these
Interstates will be detected and this information will be trangmitted dong with traffic flow
information to recelving sysems on the surface dreets.  This will dlow the adjacent systems
to take traffic flow into account and clear the path for emergency vehicle passage.

Deployment Strategies

This project will be implemented in phases based on integration with other regionad systems.
The anticipated phases are asfollows:

?? Phase I: Initial deployment, of CCTV cameras, traffic detection, and VMS.
| ntegration with the pre-trip traveler information webdte.

?? Phase II: Integration with Route 7 ATMS and Chittenden County UTMS, This
phase will incdude addition of emergency vehicle detectors and communications links
to other regiond systems.

?? Phase I11: Regional Integration focuses on integration of the sysem into the overal
regiond architecture through the TMIC, other regiond traffic sgnd control systems,
and other smart corridors.

Preliminary Benefits Analysis

This project will provide freeway monitoring and control for the section of F89 from Exit 12
(VT 2A) to Exit 16 (U.S.7), dlowing for the quick detection and response to incidents. The
IDAS andyss shows an expected B/C ratio of 2.89. The benefits are primarily due to
improvements in travel time rdiability. They are dso the result of savings in fud and
accident costs, and reductionsin emissions.
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Interstate 89/189 ATM S

Phasel: Initial deployment

Unit Cost Total Cost

Equipment (Installed)

CCTV Cameras $15,000 4 $60,000

Traffic Detectors $6,000 4 $24,000

VMS $100,000 5 $500,000
Control Center Equipment (Installed)

Central Computer/Server $12,000 1 $12,000

Video Monitors $1,000 2 $2,000

Networking Equipment $3,000 1 $3,000

Centra Software $25,000

Furniture $2,000
Communications (Installed)

Per Leased Line $ 1,000 4 $4,000

Point-to-point wireless $10,000 4 $40,000
Design and Soft Costs (10%) $63,200
TOTAL CAPITAL COSTSPhas| $735,200
ANNUAL OPERATIONS & MAINTENANCE (10%/yr) $73,520
Priminary Cost Estimate
Interstate 89/189 ATM S
Phase|l: Integration with Shelburne Road ATMS

Unit Cost Qly. Total Cogt

Equipment (Installed)

Emergency vehicle recievers $2,000 6 $12,000

Control software upgrade $25,000 1 $25,000
Communications (Installed)

Comunications equipment to communicate with Shelburne Rd system $5,000
Design, planning coordination and soft Costs (10%) $4,200.0
TOTAL CAPITAL COSTS-Phasell $46,200.0
ANNUAL OPERATIONS & MAINTENANCE (10%/yr) $4.620
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Interstate 89/189 ATM S
Prdiminary Cost Estimate
Phaselll: Integration with regional system

Unit Cost Qty. Total Cost
Equipment (Installed)
Emergency vehicle recievers $2,000 10 $20,000
Control software upgrade $25,000 1 $25,000
Communications (Installed)
Comunications equipment to communicate with TMIC $5,000
Design, planning coordination and soft Costs (10%) $5,000.0
TOTAL CAPITAL COSTSPhasell $55,000.0
$5,500

ANNUAL OPERATIONS & MAINTENANCE (10%/yr)
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Chittenden County Metropolitan Planning Organization
Intelligent Transportation Systems (ITS) Program
Transportation Improvement Plan (TIP) Project Evaluation

Project Title

Chittenden County Urban Traffic Management System

CCMPO Project Number

ITS-004

Project Objectives

Increase user-friendliness of signalized corridors
Improved traffic flow through signalized corridor
Expedite movement of emergency vehicles
Collect traffic planning and operations data

ITS Functional Areas

Advanced Traffic Management Systems
Advanced Traveler Information Systems
Emergency Management Systems

ITS Planning and Data Archiving

Geographic Extents

County wide

Estimated Cost

Phase I; $483k O+ $61K M/year
Phase I1: $366k O+$47k M/year

Anticipated Benefits

Improvement in travel time reiability

More effective incident detection and management
Reduced travel times and vehicle emissions
Real-time traveler information

Increased modd split

Emergency vehicle prioritization

Enhanced planning data collection

Lead Agency

CCMPO/NVTrans

Other Key Participants

City of South Burlington

City of Burlington

Town of Winooski

Town of Essex Junction
Town of Colchester
Emergency Service Providers

Deployment Considerations

Significant interagency/interproject coordination
Implications of VT privacy lawsfor CCTV cameras

Deployment and
Phasing Options

Phasel: Initid deployment at 8 intersections
Phase Il: Expansion to 8 more intersections

Funding Opportunities

CMAQ, ITS Earmark, TIP

Prioritization

Medium Term — Phase 1: 3 years, Phase 2: 4 years
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Chittenden County Urban Traffic Management System
Project Description and Objectives

There are a number of congestion hotspots within Chittenden County that can benefit from
closar monitoring and intersection control.  This project will provide monitoring and signd
coordination for these key hotspots including, but not limited to: downtown Burlington and
its key radid corridors (U.S. 2, U.S. 7, VT 15) and South Burlington, Winooski, Colchester
and Essex dunction.

This project has the following objectives tha ae condgent with the problems and
opportunities and program gods and objectives described in the Chittenden County ITS
drategic deployment plan:

?? Improve monitoring and control to reduce congestion and prevent future congestion in
the county;

?? Build on asolid foundation towards the overdl regiond architecture.

?? Support coordination with the freeway ATMS projects to enable congestion reduction

and improved emergency vehicle access throughout the region

Provide traveler information about conditions in the region to the public;

Coordinate traffic Sgna operation across the county

?? Provide sgnd preemption for emergency vehicles and trangt vehicles in the county;
and

?? Collect trangportation planning data on roadway performance, including a before-and-
after sudy of the trave time benefits of the ITS infrastructure.

33

Project Elements

The Chittenden County Urban Traffic Management System (UTMYS) project will consst of
the following key I1TS architecture market packages.

Network Surveillance,

Surface Street Control,

Traffic Information Dissemination,

Multi-modal Coordination,

Emergency Routing,

Interactive Travder Information, and

ITS DataMart which will store ITS gathered data for future planning andyss.

3IIIIIS

While there is condderable flexibility in which technologies to deploy to meet the objectives
of this project the following technology areas will be required:

?? Head end system and communications,
?? Traffic and queue detection,
?? Traveer information, and
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?? Traffic control.
Head End/Communications

The head end of the system would initidly consst of PC computer equipment, monitors, and
communications equipment housed in a control center. This control center can be housed in
compact ace in an exiding fadlity or a new fadlity such as the multi-moda center.
Eventudly the equipment will be integrated into the Traffic Management and Information
Center (TMIC) asthat facility is deployed.

The control center can be linked to fidd equipment through a variety of technologies, with
tradeoffs between codt, data capacity, and rdiability. This project would benefit from the
inddlation of a regiond fiber optic network and could contribute funding towards the
development of such a network.  Without this network, it is anticipated that field equipment
will be supported through leased lines for roadsde controller and video data transport which
will limit the functionality and possibly increase ongoing operationa cods.

Traffic Detection

CCTV cameas located a specific intersections could provide red time images of traffic
flows and queues to the control center and/or a public traveer information web Ste. Because
it is uncler whether exising Vermont privecy laws will permit these uses of traffic images,
dternate methods of traffic detection and information dissemination ae avalable for
consderation. Perhaps a more vigble and traffic and queue detection option is norrintrusve
sensors, such as Remote Traffic Microwave Sensors (RTMS), which should be considered
regardiess of the ingdlation of CCTV cameras.

An interface to the trangt AVL system being developed under another ITS project will be
able to provide travel time data based on actud transt vehice travel times. This will
supplement the detector data and will provide data for non+instrumented corridors.

Traffic detection data gathered through these technologies will be stored in an ITS data mart
that can be used for trangportation planning purposes.

Traveler Information

The purpose of disseminating traveler information is to provide red-time information on
traffic conditions in the corridor. The sysem can be designed to dert the traveling public of
incidents, long queues, or other adverse conditions in the corridor. Vauable information can
be provided to the public without the need to endorse a specific aternate travel route.

This project will provide data to the traveler information sysem which is being implemented
under a separate project. This system will provide the data which may be disseminated
through a web gte, interactive voice response (IVR; accessible from telephones or celular
phones), highway advisory radio (HAR) and portable variable message signs (PVMS).
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This UTMS project will provide the facility for creating derts, diversons and response plans
based on traffic conditions and incidents.  This information will be shared with regiond
agencies and provided to the traveler information system for dissemination.

It is dso anticipated that this project will make informéation avalable to the Tri-State RATIS
(Trio) project for wider dissemination.

Traffic Control

The traffic control dterndtives for the UTMS ae traffic dgnd  coordination,
emergency/trangt vehicle sgnd prioritization and portable variable message sgns (VMS)

Traffic 9gna coordination dlows multiple sgnas in the corridor to operate in an optimized
fashion based on measured red-time traffic volumes. This project will provide coordination
for dl integrated Sgnas within the county.

This project will dso implement emergency and trangt vehicle prioritization at the covered
intersections, implementing technology compatible with other regiona deployments.  This
will dlow emergency vehides to bypass traffic queues a dSgnds reducing emergency
reponse travel times. Signd preemption can be expanded to trandt vehicles as well. This
project will provide centrd control of the Sgna prioritization as wedl as coordination
between the vehicle and the individud intersection.

Portable VMS signs can be used and integrated with the overal response plans. These sgns
would tend to be used to manage traffic flow during construction, for planned events or for
long duration incidents.

Deployment Strategies

This project will be implemented in phases based on individuad intersection needs. The
anticipated phases are asfollows:

?? Phase |: |Initial deployment, of CCTV cameras, traffic detection, sgnd
coordination, and portable VMS signs at four sdected locations.  Integration with the
exiging pre-trip travder information webgte.  Implementation of intersection based
emergency and trangt vehicle prioritization.

?? Phasell: Expansion of the system to four more locations.

Preliminary Benefits Analysis

This project is essentidly an extenson of the basic principles of the previous three projects to
other hotspots in the County, including, but not limited to downtown Burlington and itskey
radia corridors (U.S. 2, U.S. 7, VT 15), South Burlington, Winooski, Colchester and Essex
Jdunction. Given this, aB/C ratio Smilar to that of project ITS-001 isto be expected for the
ggndized ateridsto be included. For the limited-access portions of the system, aB/C ratio
samilar to project ITS-003 should be expected.
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Chittendon County Urban Traffic Management Sygem

Phasel: Initial deployment - 8inter sections

Unit Cost Totd Codt

Equipment (Indtalled)

CCTV Carges $15,000 0 $0

Traffic Detectors $18,000 8 $144,000

Intersection equipment upgrades $10,000 8 $30,000

Sgnd Preamption-Intersaction $5,000 8 $40,000

Sgnd Preemption-Onboard Equipment $200 5 $5,000

Portable VMS $25,000 3 $75,000
Control Center Equipment (Ingtalled)

Centrl Computer/Sarver $15,000 1 $15,000

Video Monitors $1,000 2 $2,000

Networking Equipment $5,000 1 $5,000

Centrd Software $60,000

Furniture $2,000
Communications (Ingalled)

Per Lessad Line/ Wirdess (CDPD) Connection $ 1000 n $11,000
Design and Soft Cogts (10%) $43,900
TOTAL CAPITAL COSTSPhal $482,900
ANNUAL COMMUNICATIONSCOSTS $1,200 1 $13,200
ANNUAL OPERATIONS& MAINTENANCE (10%Ar + COMMS) $61,490
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RPdiminary Cog Edimate

Chittendon County Urban Traffic Managamat Sydem

Phazell: UTMSeqandon 8 moreintersations

Urit Cogt Qy. Total Cogt

Eouiprent (Installed)

CCTV Caraas $15000 0 0

Tratfic Detectors $18000 8 $144000

Intersaction ecuipment upgrades $10000 8 $30000

Sgrd PreampiionH ntersection $,000 8 $0,000

RotehleVMS $25000 1 25000
Contrd Canter Equipment (Ingtalled)

Cavd sftware upgrade $10000 1 $30000

Networking Equipment Upgrade $,000 1 $H00
Communications (Indalled)

Par Lessad Line/ Wirdess (CDFD) $ 1000 9 $000
Design, planning coordination and oft Costs $333000
TOTAL CAPITAL COSTSPhell $3663000
ANNUAL COMMUNICATIONSCOSTS $1,200 9 $10,800
ANNUAL OPERATIONS& MAINTENANCE (10%0Ar) #7430
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Chittenden County Metropolitan Planning Organization
Intelligent Transportation Systems (ITS) Program

Transportation Improvement Plan (TIP) Project Evaluation

Project Title

Circumferential Highway ATMS

CCMPO Project Number

ITS-005

Project Objectives

Increase user-friendliness of the corridor
Mitigate construction-phase traffic impacts
Collect traffic planning and operations data

ITS Functional Areas

Advanced Traffic Management Systems
Advanced Traveler Information Systems
ITS Planning and Data Archiving

Geographic Extents

Consistent with extents of new road

Estimated Cost
(see attached sheet)

Phase |: $458k + $46k O+M/year
Phase I1: $24k + $2.4k O+M/year

Anticipated Benefits

Mitigation of construction congestion

Real-time traveler information

Improvement in travel time reliability

More effective incident detection and management
Reduced travel times and vehicle emissions
Enhanced planning data collection

Lead Agency

VTrans

Other Key Participants

Cittes and Towns of Burlington, South Burlington,
Winooski, Essex Junction, Williston and Colchester

Deployment Considerations

Implications of VT privacy lawsfor CCTV cameras

Deployment and
Phasing Options

Phase | ITS Infrastructure installation as part of construction
Phase I1: Integration with Regional ITS Systems

Funding Opportunities

Circumferential Highway Construction Funds

Prioritization

Medium, Take advantage of highway congtruction to install
ITS equipment
Phase | and II: Medium-Term (Within 5 years)
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Circumferential Highway ATM S
Project Description and Objectives

The Circumferentid Highway ATMS will provide ingdlation of ITS components as part of
the congruction to help manage operations, detect incidents and inform travelers once the
road is constructed.

The objectives of the project include:

?? FRulfill VTrans desre to enhance the user-friendliness of the corridor;

?? Take advantage of congtruction to reduce ITS ingalation cogts;

?? Monitor and control the corridor to avoid congestion;

?? Provide traveler information about conditionsin the corridor to the public;
?? Callect trangportation planning data on roadway performance..

Implementation of the sysem would benefit Sgnificantly through coordination with the
planned road congruction project. In this case, the sysem can be implemented a reduced
cost.

The sysem is capable of operating initidly as a freestanding corridor management system,
and can be integrated with other regiond ITS infragtructure a a later time through the Traffic
Management and Information Center.

Project Elements

The Circumferentid Highway ATMS will deploy a variety of ITS technologies under four
National Architecture functiond aess. Advanced Traffic Management Systems, Advanced
Travder Information Sysems, and ITS Panning Daa Archiving. There is a tremendous
amount of technological flexibility in achieving the project objectives.

Head End/Communications

The head end of the sysem would initidly consst of PC @mputer equipment, monitors, and
communications equipment housed in a control center. This control center can be housed in
compact space in an exiding fadlity such as the VTrans didrict office or State Police
baracks. Eventudly this equipment can be integrated into the Traffic Management and
Information Center (TMIC) as that facility is deployed.

The control center can be linked to fidd equipment through a variety of technologies, with
tradeoffs between codt, data capacity, and reliability. It is recommended that fiber optic
cable be ingdled dong the length of the road during congruction. This will support a high
level of monitoring functiondity and can contribute to the development of a regiond fiber
optic network.

Traffic Detection
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CCTV camera technology can provide red time traffic images to the control center and/or a
public travder information web Ste. Because it is unclear whether exising Vermont privacy
lavs will permit these uses of traffic images, dternate methods of traffic detection and
information  dissemingtion ae avalable for congdeation. Ancther viable and
complementary traffic detection option is norrintrusve sensors, such as Remote Traffic
Microwave Sensors (RTMS), which should be consdered regardiess of the ingdallaion of
CCTV cameras.

Traffic detection data gathered through these technologies will generate a traffic data log thet
can be used for trangportation planning purposes.

Traveler Information

The purpose of disssminating traveler information is to provide red-time informaion on
traffic conditions in the corridor. The syslem can be designed to dert the traveling public of
incidents, long queues, or other adverse conditions in the corridor. Vauable information can
be provided to the public without the need to endorse a specific dternate travel route.

Information dissemination will be achieved by providing information from this project to the
traveler information system that is being implemented under a separate project. This system
will provide the data, which may be disseminated through a web dte, interactive voice
regponse (IVR; accessble from telephones or celular phones), highway advisory radio
(HAR) and permanent Variable Message Signs (VMS) a key decison points on the
highway.

Traffic Control

The most viable traffic control dternatives for this corridor are use of VMS to affect traveer
behavior.

Deployment Strategies

A phased gpproach is recommended to reduce the initia capitadl cost of the system, and
expedite the deployment of congruction phase ITS equipment. A two-phase deployment
approach might be implemented as follows:

?? Phase |: Ingtallation of Traffic Monitoring and Management devices, will be
implemented in concert with the condruction phase inddlation to indal permanent
communication, traffic detection, VM S and monitoring devices.

?? Phase II: Regional Integration focuses on integration of the Circumferentia
Highway sysem with other regiond architecture such as the TMIC, other regiond
traffic Sgna control systems, and other smart corridors.
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Preliminary Benefits Analysis

IDAS runs were not performed for this project, snce the Circumferentid Highway is yet to
be built. However, one should expect the B/C ratio for the ITS deployments proposed for
these two projects to resemble that of project ITS-003, because in both cases, the deployment
will involve monitoring and control of a limited-access highway, Smilar to [-89.
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Circumferential Highway ATMS

Phase |: ITS Installation

Unit Cost Oty. Total Cost

Equipment (Installed)

CCTV Cameras $12,000 4 $48,000

Traffic Detectors $5,000 4 $20,000

VMS $90,000 2 $180,000

Fiber optic (Installed in existing project conduit) $24,000 per mile 5 $120,000
Control Center Equipment (Installed)

Central Computer/Server $15,000 1 $15,000

Video Monitors $1,000 2 $2,000

Networking Equipment $10,000 1 $10,000

Central Software $20,000

Furniture $2,000
Design and Soft Costs (10%) $41,700
TOTAL CAPITAL COSTS-Phase | $458,700
ANNUAL OPERATIONS & MAINTENANCE (10%/vr) $45,870
Preliminary Cost Estimate
Circumferential Highway ATMS
Phase | I: Integration with other systems

Unit Cost Qty. Total Cost

Control Center Equipment (Installed)

Central Computer Configuration $20,000 1 $20,000
Communications (Installed)

Permanent leased line locations $1,000 2 $2,000
Design, planning coordination and soft Costs $2,200.0
TOTAL CAPITAL COSTS-Phaselll $24,200.0
ANNUAL OPERATIONS & MAINTENANCE (10%/yr) $2,420
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Chittenden County Metropolitan Planning Organization
Intelligent Transportation Systems (ITS) Program

Transportation Improvement Plan (TIP) Project Evaluation

Project Title

Southern Connector ATMS

CCMPO Project Number

ITS-006

Project Objectives

Increase user-friendliness of the corridor
Collect traffic planning and operations data

ITS Functional Areas

Advanced Traffic Management Systems
Advanced Traveler Information Systems
ITS Planning and Data Archiving

Geographic Extents

Consistent with extents of road construction

Estimated Cost

Phase |: $484k + $49k O+M/year
Phase I1: $24k + $2.4k O+M/year

Anticipated Benefits

Real-time traveler information

Improvement in travel time reliability

More effective incident detection and management
Reduced travel times and vehicle emissions
Enhanced planning data collection

Lead Agency

City of Burlington

Other Key Participants

VTrans, City of South Burlington

Deployment Considerations

Implications of VT privacy laws for CCTV cameras

Deployment and
Phasing Options

Phase I: Permanent ITS Infrastructure Install ation
Phase II: Integration with Regiona ITS Systems

Funding Opportunities

Southern Connector Construction Funds
CMAQ

Prioritization

Medium
Phase | in Concert with road construction (Within 5 years)
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Southern Connector ATM S
Project Description and Objectives

The Southern Connector ATMS will provide inddlation of ITS components as pat of the
congtruction to help manage operations, detect incidents and inform travelers once the road is
condructed. The Southern Connector runs pardld to Route 7 and it will therefore be
important to provide good information on travel conditions on the two instrumented
roadways.

The objectives of the project include:

?? FRulfill VTrans desire to enhance the user-friendliness of the corridor;

?? Take advantage of congtruction to reduce ITS ingdlation cogts,

?? Monitor and control the corridor to avoid congestion;

?? Providing traveler information about conditions in the corridor to the public;

?? Collecting trangportation planning data on roadway performance, including a before-
and-after sudy of the travel time benefits of the ITS infrastructure.

Implementation of the sysem would benefit Sgnificantly through coordination with the
planned road construction project.

The ATMS is capable of operding initidly as a freestanding traffic management system, and
can be integrated with other regiond ITS infrastructure & a later time through the Traffic
Management and Information Center.

Project Elements

The Southern Connector ATMS will deploy a vaiety of ITS technologies under four
National Architecture functiond areas. Advanced Traffic Management Systems, Advanced
Travder Information Sysems, and ITS Planning Data Archiving. There is a tremendous
amount of technologica flexibility in achieving the project objectives.

Head End/Communications

The head end of the sysem would initidly consgst of PC computer equipment, monitors, and
communications equipment housed in a control center. This control center can be housed in
compact space in an exiding facility such as the VTrans didrict office or State Police
baracks. Eventudly this equipment can be integrated into the Traffic Management and
Information Center (TMIC) as that facility is deployed.

The control center can be linked to fidd equipment through a variety of technologies, with
tradeoffs between codt, data capacity, and rdiability. It is recommended that fiber optic
cable be ingdled dong the length of the road during condruction. This will support a high
level of monitoring functiondity and can contribute to the development of a regond fiber
optic network.
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Traffic Detection

CCTV camera technology can provide red time traffic images to the control center and/or a
public traveler information web dte. Because it is undear whether exiging Vermont privacy
lavs will permit these uses of traffic images, dternate methods of traffic detection and
information  dissemination ae avalable for condderation.  Another visble and
complementary traffic detection option is norrintrusve sensors, such as Remote Tréffic
Microwave Sensors (RTMS), which should be consdered regardiess of the inddlation of
CCTV cameras. Since this fadility will be feeding in to a sgndized section, emergency
vehicle detection and queue detection should be incorporated

Traffic detection data gathered through these technologies will generate a traffic data log that
can be used for transportation planning purposes.

Traveler Information

The purpose of disssminating traveler information is to provide red-time information on
traffic conditions in the corridor. The system can be designed to aert the traveling public of
incidents, long queues, or other adverse conditions in the corridor. Vauable information can
be provided to the public without the need to endorse a specific aternate travel route.

Information dissemination will be achieved by providing information from this project to the
traveler information system that is being implemented under a separate project. This sysem
will provide the data, which may be disseminated through a web dte, interactive voice
regponse (IVR; accessble from telephones or cedlular phones), highway advisory radio
(HAR) and permanent Variable Message Signs (VMS) a key decison points on the
highway.

Traffic Control

The mogt viable traffic control dternatives for this corridor are use of VMS to affect traveler
behavior, provison of information on gpproaching emergency/trandt vehicles to adjacent
sgndized intersections and sgnd coordination on the faclity and connecting roads. Active
emergency vehides traveding on this facility will be deected and coordinated with
emeargency digpatch and this information will be transmitted dong with traffic flow
information to receiving dgna control sysems on the arterid dregts.  This will dlow the
systems to take traffic flow into account and clear the path for emergency vehicle passage.

Deployment Strategies
A phased approach is recommended to reduce the initia capitad cost of the system, and

expedite the deployment of condruction phase ITS equipment. A two-phase deployment
gpproach might be implemented as follows.
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?? Phase |: Ingtallation of Traffic Monitoring and Management devices, will be
implemented in concert with the condruction phase inddlation to ingdl permanent
communication, traffic detection, VMS, signd control and monitoring devices.

?? Phase Il: Regional Integration focuses on integration of the Southern Connector
syslem with other regiond architecture such as the TMIC, other regiond traffic sgna
control systems, and other smart corridors.

Preiminary Benefits Analysis

IDAS runs were not performed for this project, since the Southern Connector is yet to be
built. However, one should expect the B/C ratio for the ITS deployments proposed for these
two projects to resemble that of project ITS-003, because in both cases, the deployment will
involve monitoring and control of alimited-access highway, Smilar to 1-89.

83



Southern Connector ATMS

Phase |: ITSInstallation

Unit Cost Oty. Total Cost

Equipment (Installed)

CCTV Cameras $12,000 4 $48,000

Traffic Detectors $5,000 4 $20,000

Intersection traffic detectors $14,000 4 $56,000

Signal pre-emption equipment $5,000 4 $20,000

VMS $90,000 2 $180,000

Fiber optic (intsalled in existing project conduit) $24,000 per mile 3 $72,000
Control Center Equipment (Installed)

Central Computer/Server $15,000 1 $15,000

Video Monitors $1,000 2 $2,000

Networking Equipment $10,000 1 $10,000

Central Software $20,000

Furniture $2,000
Design and Soft Costs (10%) $44,500
TOTAL CAPITAL COSTS-Phase | $489,500
ANNUAL OPERATIONS & MAINTENANCE (10%/yr) $48,950
Preliminary Cost Estimate
Southern Connector ATMS
Phase I l: Integration with other systems

Unit Cost Oty. Total Cost

Control Center Equipment (Installed)

Central Computer Configuration $20,000 1 $20,000
Communications (Installed)

Permanent leased line locations $1,000 2 $2,000
Design, planning coordination and soft Costs $2,200.0
TOTAL CAPITAL COSTS-Phasell $24,200.0
ANNUAL OPERATIONS & MAINTENANCE (10%/yr) $2,420



Chittenden County Metropolitan Planning Organization
Intelligent Transportation Systems (ITS) Program

Transportation Improvement Plan (TIP) Project Evaluation

Project Title

Traffic  Management  Information Center (TMIC)
Enhancements

CCMPO Project Number

ITS-007

Project Objectives

Increase user-friendliness throughout the region

Improve traffic flow throughout the region

Improve coordination of incident response

Support coordination of event planning and development of
regiona response plans

Expedite movement of emergency vehicles throughout the
region

Callect traffic planning and operations data

ITS Functional Areas

Advanced Traffic Management Systems
Advanced Traveler Information Systems
Emergency Management Systems

ITS Planning and Data Archiving

Geographic Extents

Region wide

Estimated Cost

$364k + $206k O+M/year

Anticipated Benefits

Improvement in travel time reliability

More effective incident detection and management
Reduced travel times and vehicle emissions
Real-time traveler information

Increased modal split

Emergency vehicle prioritization

Enhanced planning data collection

Lead Agency

VTrans

Other Key Participants

CCMPO, Towns and cities of Chittenden County

Deployment Considerations

Significant interagency/interproject coordination

Deployment and
Phasing Options

Deploy once significant number of individud local systems
arein place

Funding Opportunities

CMAQ

Prioritization

Medium Term (5 years) to coordinate individua projects

85




Traffic Management Information Center (TMIC) Enhancements
Project Description and Objectives

This project will consolidate and upgrade the centra control software and hardware systems
of previous advanced traffic management system deployments. The discrete desktop control
sysdems from the individud projects will be integrated into a sngle regiond traffic
management system, operated from a shared centrd software plafform. Individud agencies
will have access via remote workstations where gpplicable. A regiona center will be co-
located with one or more jurisdiction’s centers. Advanced agorithms for response plans,
sgnd coordinaion and emergency vehicle preemption will be implemented on the centrd
sysem. The sysem will provide a centra repogtory for regiona data for use by other
systems, including the traveler information system.

The project will aso include the desgn of a data archiving and reporting user service to
dlow data collected by I TS to be used for long-range planning and other Smilar purposes.

The TMIC project will provide linkages to other regiona centers such as the trangt
management center, State police, emergency response providers, dispatchers and public
safety answering points (E911.) Development of this project must be coordinated with these
agencies to ensure their needs are incorporated and that the response plans are coordinated
and agreed by al.

The objectives for this project are therefore:

?? Upgrade the traffic management hardware and software platform

?? Communicate with existing fied equipment

?? Provide a central data repository and control system

?? Implement enhanced adgorithms for coordinating traffic management drategies across
multiple jurisdictions and facilitiesin the region

Deveop multi-facility and jurisdiction response plans

? Provide information shaing and crossagency red-time response planning and
coordination

Provide consstent information to travelers on dl facilities

Support central 24/7 operations to provide back-up to individud jurisdictions

Continue to support individud facilities and agencies through remote workstetions
and low speed video feeds

?? Share information with other regiond systems

33

33

Project Elements

The TMIC ITS project will integrate and implement the following key ITS architecture
market packages:
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Network Surveillance

Probe Survelllance using the trangt AVL system data

Surface Street Control

Freeway Control

Regiond Treffic Control

Incident Management System

Traffic Forecast and Demand Management

ITS Data Warehouse to store ITS collected data from multiple agencies in a single
searchable database for planning and andys's purposes

3IIIIIIAN

Central software

The TMIC will consst of software to provide the following primary functions:

?? Andyze the data from the individud ATMS sysems and any supplemental sources,
update status displays,

?? |dentify and dert operators to detected or suspected incidents,

?? Andyze the daa and implement predictive agorithms for identifying potentid
impacts to the network operation; and

?? Make recommendations on agppropriate response plans including VMS messages,

sgnd timing changes

Incident management aspect of this project will manage both predicted and unexpected
incidents so thet the negative impact to the transportation network and traveer safety is
minimized. Incident detection cgpabilities will incdlude regiona coordination with other
traffic management and emergency management centers, weether service entities, and event
promoters. Information from these diverse sources will be collected and correlated to detect
and verify incidents and implement an gppropriate response.

The software will support traffic operations personne in developing an appropriate response
in coordination with emergency management and other incident response personnd to
confirmed incidents. The response may include traffic control srategy modifications and
presentation of information to affected travders usng the VMS or regionad traveer
information sysgems. The sysem should dso assds the operator by monitoring incident
datus as the response unfolds The coordination with emergency management could be
supported through a CAD sysem, shared white boarding faciliies or through other
communicetion with emergency field personnel. The coordination should aso extend to tow
trucks and other field service personnd.

Regiona traffic control adds to the surface dreet control and freeway control systems
implemented in earlier projects by adding the communications links and integrated control
drategies that enable integrated inter-jurisdictiond traffic control. This project therefore
provides for the sharing of traffic information and control to support a regiond control Srategy.
The nature of optimization and extent of information and control sharing is determined through
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working arangements between jurisdictions. This project relies on roadsde instrumentation
supported by the earlier projects and adds hardware, software, and wire line communications
capabilities to implement traffic management drategies that are coordinated across the affected
aress.

Traffic forecas and demand management functions will include advanced dgorithms,
processing, and storage capabilities that support historica evauation, red-time assessment, and
forecast of the roadway network performance. This includes the prediction of travel demand
patterns to support better link travel time forecasts. The source data would come from the TMIC
itself aswell as other regiond traffic management centers.

The software will provide remote device datus, switching and control functions, including
VMS and CCTV camera control. The software will arbitrate between different users trying
to take control of the devices. The software wil alow users to access and display any video
streams and cameras that they are authorized to have accessto.

Hardware
The TMIC system will utilize the following principd hardware items:

?? Workdations, both a the TMIC centrd facility and a participating jurisdictions, that
will provide access to sysem data, VMS sgn controls, and utilities for creating
incident descriptions and sdecting response plans.  Remote workgations will have
limited access to these functions,

?? Video display console a the centrd location for monitoring multiple cameras
amultaneoudy to assst with incident detection and management. It is anticipated
that a freetanding unit housng gpproximatdy 6 video displays and corresponding
control and computer equipment would be of the right order of magnitude; and

?? Communications between participating agencies for transport of  detector
information, device control, other sysem data and video sgnds. Data will dso be
shared with the regiond travder information sysems and emergency response
providers.

Deployment Strategies

This project will build on the separate ATMS initiatives being undertaken around the region
to enhance the management of incidents and traffic.  This project will therefore be
implemented in a sngle phase once sufficent criticd mass has been achieved through
deployment of the individud ATMS sysems. Additiond ATMS deployments can be added
to the TMIC asthey occur.
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Preliminary Benefits Analysis

The project dso amsto integrate the different components deployed as a part of the previous
project into one integrated system or center for the County. The discrete desktop control
systems from the individua projects will be integrated into a single regiond traffic
management system, operated from a shared central software platform. Given this, the
benefits of such a project will essentialy represent the aggregated benefits of the previous
projects. In addition, additiona benefits, in terms of operations cost savings, could be
reglized through equipment and operating aff sharing.

89



Traffic Management Information Center

Unit Cost Oty. Total Cost

Control Center Equipment (Installed)

Central computer system $50,000 1 $50,000

Workstations $3,000 6 $18,000

Video console $25,000 1 $25,000

Netwrok equipment $20,000 1 $20,000

Central Software $200,000

Furniture $10,000
Communications (Installed)

Per Leased Line $ 1,000 8 $8,000
Design and Soft Costs (10%) $33,100
TOTAL CAPITAL COSTS $364,100
ANNUAL STAFFING COSTS FOR 24/7 OPERATION $170,000
ANNUAL OPERATIONS & MAINTENANCE (10%/yr) $206,410

90



Chittenden County Metropolitan Planning Organization
Intelligent Transportation Systems (ITS) Program

Transportation Improvement Plan (TIP) Project Evaluation

Project Title

Transt Automatic Vehicle Location (AVL)

CCMPO Project Number

ITS-008

Project Objectives

Reduce variability and smplify use of trangit

Improve efficiency of paratransit operations

Improve transt planning and reatime management
efficiency

Improve transit information provided to travelers

Collect traffic planning and operations data

ITS Functional Areas

Advance Public Transportation Systems
Advanced Traveler Information Systems
ITS Planning and Data Archiving

Geographic Extents

County-wide

Estimated Cost

Phase I: $271k + $62k O+M/year
Phase Il: $260k + $67k O+M/year

Anticipated Benefits

Improvement in trangit travel time reliability

More effective transit resource management

Reduced travel times

Real-time traveler information

Increased modd split to trangit

Identify locations of trangit vehicles during emergencies
Additional travel time data for traffic management
Enhanced planning data collection

Lead Agency

CCTA /SSTA

Other Key Participants

CATMA, Vitrans and other transt service providers as
appropriate

Deployment Considerations

Interagency coordination on technology
Wireless communications choices

Deployment and
Phasing Options

Phase |: Paratransit AVL and Dispatch Software
Phase II: Fixed Route AVL and traveler information
integration

Phase I11: In-vehicle enhancements

Funding Opportunities

FTA

Prioritization

Phase | - High priority project for regiond trangit
Phase |1 — Medium term (3 years)
Phase |11 — Long term (6 years)
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Trangt Automatic Vehicle Location (AVL)
Project Description and Objectives

Automatic Vehicle Location (AVL) uses a vehide mounted device which communicates the
locations of the vehicle to a control center in red-time. The control center can then use this
data to display the location of vehicles on a map for dispatcher use. The information can aso
be used to cdculate schedule adherence; calculate headways, provide information to riders
on route datus and predicted arivad times, and for red-time assignment and routing
functions in a pararandt sysem or deviated fixed route sysem. The data generated can aso
be used to cdculate vehicular trave times for road sections for use in monitoring trave
conditions and providing accurate traveler information. This system therefore can provide a
paticulaly ussful function by filling in ggps in regiond trave time data from buses in non
instrumented, less urban aress.

Depending on the needs of the individua agencies, the sysem can aso be usad to
communicate vehicle and driver datus to the control center and dectronically send route
updates or other information to the vehicle sdriver.

This project has the following objectives:

?? Improve efficiency and responsveness of paratrangt and future deviated fixed route

operations

Reduce variadbility of trangt services provided

Provide red-time information on trangt vehicle atus

? Improve trangt planning through use of red-time and higtorica data improve routes

and schedules

Improve real-time management efficiency through sdection of routes and schedules

Improve real-time trangt information provided to travelers

?? Collect vehide travd times for input into traffic management and traveer
information sysems

?? Caollect traffic planning and operations data

SENEN

33

Project Elements
The AVL ITS project will conss of the following key ITS architecture market packages:

Trandt Vehicle Tracking

Demand Response Trangt Operations

Trangt Fixed- Route Operations

Trandt Maintenance

Multi-moda Coordination

Probe Surveillance

ITS Data Mart to retain collected data for planning and operationd analyss

3IIIIIN
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The AVL project will consst of the following basic technology aress:

?? Invehicde equipment and wireless communications
?? Centrd software
?? Travder information dissemination

I n-vehicle equipment and wir eless communications

In vehicle equipment can range from a farly smple GPS and cdl phone combination unit to
a ful GPS-enabled onboard-computer with two-way driver messaging, vehicle datus
monitoring and a custom communications sysem. In order to meet the gods of this project,
it is anticipated that a farly dsmple in-vehide unit will be utilized. This will communicate
via a commercid wireless service such as cdl phone or usng a 218-219MHz service. For
the paratrangt and future enhanced deviated fixed route services, the sysem should support
the provison of routing information to the drivers to dlow them to respond effectively to
real-time requests.

Central software

The pararanst and future deviated fixed route centra sysem will provide enhanced
computer aded dispaiching and scheduling (CADS) software, which will provide the
following functions

Poll remote units or receive podtion updates and retrieve location information

Display and identify remote unit positions on a graphica map display

Deveop routing, scheduling and driver assgnment plans

Accept and validate reservations for rides

Develop most efficient routes to support reservations using operator-defined criteria

Modify routes in red-time based on GPS location information and on reservation
updates (such as cancdllations.)

Save redl-time data information by route, run, driver and bus to support performance
andyds, planning and schedule modification

3IIIIN

3

Software to support he fixed route bus syssem will provide functions including the following:
?? Poll remote units or receive position updates and retrieve location information
?? Digplay and identify remote unit positions on agraphica map display
?? Deveop routing, scheduling and driver assgnment plans
?? ldentify buses that are off schedule
?? Support cut throughs and temporary route changes

The centrd software shdl adso support the traveler information aspects of the sysem by
generating and outputting the appropriate bus location and predicted stop ariva information.
This information will be made available a the centrd trandfer facility (The Downtown Trangt
Center in Burlington) and distributed system wide through a variety of media
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Basc CADS software dready in use a SSTA will be replaced to support use of the red-time
vehicle location data

Travder information dissemination

A spaae project has been defined to provide coordinated regiona trandt traveer
information. However, the AVL sysems must be designed to support provison of the
gopropriate information. For example, the AVL system will likey caculate expected arriva
times a gpecific sops. These data should not only be used for onrtime performance
monitoring but should aso support traveler information needs therefore covering stops that
might not have been included for a management only sysem. There are severad eements to
the potentid traveler information systems that can be supported by the red-time data
induding:

?? Invehidedgning
?? Bus sop Sgning, and
?? Broad areainformation dissemination by telephone, web, radio and kiosk.

Given the user friendliness of the trangportation services, it is assumed that in-vehicle
signing will not be needed as drivers can provide passengers with the services they require.

Bus stop signing will require a display and/or annunciator & bus stop locations and some
kind of wirdess or wire-line communicaions. The sysem will then provide traveers with
the red-time expected arivd times and route numbers of a certain number of buses. This
system is therefore gpplicable to fixed route services such as operated by CCTA. Given the
cost to deploy these systems at every bus stop, it is anticipated that these displays would only
be placed at mgjor hub locations.

Depending on timing of trangt traveler information project, the AVL project may need to
provide its own badc levd of broad area dissemination sarvice induding a Smple web ste
and did-in telephone system. The web ste should display the status of current routes, adong
with a graphical display of bus postions (providing there are no security concerns over this
information.) The telephone system would provide automated information on the daus of
user selected routes and arrival times of buses at certain sdlected bus stops or at requested
locations for paratrangt riders.

Links to other regional systems will be used to provide travel time data to the region Traffic
Management and Information Center (TMIC.) As a minimum, the AVL sysem will provide
vehide location and timestamp information to dlow the TMIC to cdculate link travel times.
The system should aso provide stop location and duration information to enhance the accuracy
of the travel time data This communication of data will dso support traffic Sgna control from
the TMIC for trangt prioritization.
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Deployment Strategies
This project will be implemented in two phases as follows:

Phase I: Paratranst AVL - this phase will indude the ingdlaion of AVL units on dl
pararandt vehicles and implementation of centrd CADS software to dlow monitoring of
vehicle locations by dispaich personnel and providing automated reservation, cancellation,
and redl-time routing functions.

Phase II: Fixed Route AVL — Expanson of the sysem to the fixed route vehicles and
ingalation of appropriste CADS software.  Integration with the regiond trandt traveler
information system.

Preliminary Benefits Analysis

In conducting the benefits andysis for this project, separate runs were made for the use of
AVL on the fixed-route CCTA trangt vehicles, and its use on the SSTA paratrangt vehicles.
IDAS resultsindicate an expected B/C ratio of 1.54 for CCTA vehicles, and aB/C ratio of
1.94 for the SSTA vehicles. The benefits are the result of expected reductionsin agencies
capitd and operating costs, improvements in user mobility, and avery dight reductionin
accidents and emissions costs.
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Transit Automatic Vehicle Location

Phase |: Paratransit AVL

Unit Cost Oty. Total Cost

Equipment (Installed)

Equip 35 vehicleswith AVL and comms $4,000 35 $140,000

Shared central computer system and workstations $22,000 1 $22,000

CADS software $85,000 1 $85,000
Design and Soft Costs (10%) $24,700
TOTAL CAPITAL COSTS-Phasel $271,700
ANNUAL OPERATIONS & MAINTENANCE (10%/yr) $27,170
ANNUAL COMMUNICATIONS $1,000 35 $35,000
TOTAL ANNUAL COSTS $62,170
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Transit Automatic Vehicle Location

Phase Il: Fixed Route AVL

Unit Cost Oty. Total Cost

Equipment (Installed)

Equip 30 vehicles with AVL and comms $4,000 11 $164,000

Central computer system and workstations $22,000 1 $22,000

CADS software $50,000 1 $50,000
Design and Soft Costs (10%) $23,600
TOTAL CAPITAL COSTS-Phasell $259,600
ANNUAL OPERATIONS & MAINTENANCE (10%l/yr) $25,96C
ANNUAL COMMUNICATIONS $1,000 41 $41,000
TOTAL ANNUAL COSTS $66,960
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Chittenden County Metropolitan Planning Organization
Intelligent Transportation Systems (ITS) Program

Transportation Improvement Plan (TIP) Project Evaluation

Project Title

Integrated Fare Management

CCMPO Project Number

ITS-009

Project Objectives

Increase user-friendliness of trangit in the corridor

Improve efficiency of transit and fare collection management
Reduce intermodal exchange times

Improved planning and operations data

ITS Functional Areas Electronic payment

Public Transportation Management
Geographic Extents County-wide
Estimated Cost Phase l: $75k

Phase I1: $229k + $150k O+M/year
Phase I1l: $1,686k + $200k O+M/year

Anticipated Benefits

Improved user friendliness and convenience of transit
Increased transit ridership

Reduced transit operationa and financial handling costs
Enhanced planning data collection

Lead Agency CCTA

Other Key Participants Vermont Transportation Authority (rail)
SSTA
Cities and towns of Chittenden County
VTrans

Deployment Considerations

Integration with other services, including tourism to
participate in deployment

Deployment and
Phasing Options

Phase |, Initial study and scope definition
Phasell, Tria deployment
Phase |11 Full deployment

Funding Opportunities

FTA, ITS Earmark

Prioritization

Medium priority to take advantage of current investments
being made by CCTA (51 0 years)
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I ntegrated Fare Management
Project Description and Objectives

This project will develop an integrated fare medium, such as a smart card, tha will build on
the exising magnetic card deployment to support bus, ral, parking, ferry applications, and
possbly other retal/service locations in the region. The information stored and collected
through this type of smat cad could dso provide vduadle service and fare planning
information to the region’ strangit providers.

The fare medium would likdy include a prepaid baance that would be decremented as the
device is used to pay for services and/or purchases. The medium will support transfers,
intermodal discounts and periodic passes.

This project will have the following objectives:

?? Provide a user-friendly and secure payment method for al modes

?? Improve traveler convenience and boarding times

?? Increase ridership by reducing bariers to riding and increasng efficiency of cross

mode trips

Improve management data on transit ridership patterns

Implement a single eectronic payment media across dl trangportation modes

?? Utilize a common dearinghouse and back office for processng customer payments
on dl modes

?? Reduce management and processing codts by integrating with retail busnesses

?? Support other regiond initiatives such as tourism discounts

33

Project Elements

The integrated fare management ITS project primarily conssts of the Trangt Passenger and
Fare Management ITS architecture market package.  This project will encompass the
following dements

?? Payment media

?? Vehicle and infrastructure based media readers
?? Host transaction processing system; and

?? Hnancd dearinghouse

Payment media can be as smple as magnetic cards or as complex as a microprocessor based
gmat card. The payment media may include stored vaue, which is decremented on use or
may contain an ID, which points to a centrd account a the financid inditution. As the
number of applications increases for the security of the payment media device or account
vaidation process increases. The payment media should aso support improved transaction
gpeed to enhance customer convenience. While a magnetic card may be suitable for a limited
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trangt deployment, expanding the system to retail will likdy involve the use of a stored vaue
smart card.

Vehicle and infrastructure based media readers are required on each vehicle, at boarding
points, a paticipaing retaler or service provider location and a recharging points.  In+
vehicle and boarding point devices should provide fast enough transaction times to ensure
that rider throughput is not impeded. Recharging points are daions where the vaue of a
card, or the money in a centrd account can be added. These may be inddled at trandt hubs,
mult-moda centers or in some retallerss. Ongoing demongtrations around the country are
investigating the use of bank ATMs as recharging datiors.

The host transaction processing system will be indaled by each agency or provider to
manage and report on the eectronic transactions underteken within their sysem.  For a
retaller with one processng device this functiondity may be combined with the device
reader. In this scenario, which is andogous to a credit card acceptance terminal, the device
itself can provide reports of the he values of transactions handled during a given time period.

For trangt agencies, the host would likdy be a networked computer system, collecting
transaction information from al owned vehicles and recharging points and forwarding this
information to a clearinghouse. The host would provide reports on usage and expected
revenues for auditing the disbursements made by the clearinghouse.

The financial clearinghouse will manage the funds deposited by the users and didribute
funds to the service and goods providers based on eectronic transactions received from these
fadliies. The dearinghouse will manage accounts incuding black or white ligts of invdid
or vaid media. The financid clearinghouse may be operated by a bank, or by a sdected
agency within the region. Usars of the dearinghouse will likdy pay a transaction fee or
some other feein order to cover the operating costs incurred by this organi zation.

Deployment Strategies

Phase |. Regional €eectronic payment study - The fird sep in the deployment of an
electronic payment sysem is a study of the coss and benefits and establishment of the
appropriate inditutiond sructure to support trid, procurement and deployment of a multi-
agency, multi-vendor sysem. Egtablishment of an inditutional dructure early on can ensure
that dl agencies have input in to the technology and dearinghouse decisons, rather than
presenting a de-facto standard corresponding to decisons made by a single agency. The
sudy will dso define the redigic scope, and implementation approach for the deployment of
electronic payment. The study will therefore incorporate the following objectives:

?? ldentify what would need to be done to support broader application of the current
magnetic card deployment being pursued by CCTA;

?? Explore integration with the University of Vermont and other mgor employers,

?? Explore integration with the CatCard debit card — in its amplest form the CaCard
might be used for transportation payments, in it most complex, a joint smart card may
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be issued that can act as a CatCard and a trangportation payment card and links the
trangportation payments with the CatCard account;

Identify anticipated regiona retail and service provider potentia for participation

Explore potentia tourism initiatives,

Investigate and formulate an gppropricie stakeholder group and organizationa
gructure for managing the testing and deployment of the system; and

?? ldentify aphased implementation plan

NN

Phase Il. Initial trial deployment — the sysem would be deployed in a smal number of
vehicles and paticipaing service or retall providers to prove the functiondity of the system
and to gauge loca user acceptance.

Phase I11. Full deployment — The sysem would gradudly be rolled out to dl participating
providersin theregion. The centrd clearinghouse serving al functions would be established.

Preiiminary Benefits Analysis

This project will develop an integrated fare medium, such as a smart card, that will build on
the existing magnetic card deployment to support bus, ral, parking, ferry applications, and
possbly other retal/service locations in the region. The information stored and collected
through this type of smat cad could aso provide vauable service and fare planning
information to the region's trangt provide's. Regarding the benefits of integrated fare
management systems, IDAS edtimates that these systems would, on average, result in a 14%
increase in the revenue, and a 3% increase in ridership.
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I ntegrate Fare M anagement

Phase |: Initial study

Unit Cost Total Cost
Study cost $75,000 1 $75,000
Preliminary Cost Estimate
Integrate Fare M anagement
Phase |l Initial Deployment
Unit Cost Qty. Total Cost
Capital Costs
Back End Data Management System $100,000 1 $100,000
Agency Hosts $30,000 1 $30,000
On-vehicle equipment $4,000 10 $40,000
Card recharge stations $7,500 2 $15,000
Vendor Terminals $1,000 2 $2,000
Communications (Installed)
Comunications between agencies $5,000
Design, planning coordination and soft Costs (20% of capital) $37,400.0
TOTAL CAPITAL COSTS-Phasell $229,400.0
ANNUAL OPERATIONS & MAINTENANCE $150,000
Preliminary Cost Estimate
Integrate Fare M anagement
Phase I11: Full Deployment
Unit Cost Oty. Total Cost
Capital Costs
Clearinghouse $1,000,000 1 $1,000,000
Agency Hosts $30,000 4 $120,000
On-vehicle equipment $4,000 50 $200,000
Card recharge stations $7,500 6 $45,000
Vendor Terminals $1,000 20 $20,000
Communications (Installed)
Comunications between agencies $20,000
Design, planning coordination and soft Costs (20% of capital) $281,000.0
TOTAL CAPITAL COSTS-Phaselll $1,686,000.0
ANNUAL OPERATIONS & MAINTENANCE $200,000
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Chittenden County Metropolitan Planning Organization
Intelligent Transportation Systems (ITS) Program

Transportation Improvement Plan (TIP) Project Evaluation

Project Title

Trangt traveler information system

CCMPO Project Number

ITS-010

Project Objectives

Implement a scalable, manageable traveler information system
Increase ridership of transit options

Improve the accessbility and availability of travel options
information to users

Simplify use of public trangportation

Provide multi modal trip planning functions to users

Deliver rea-time updates to users where they can make best
use of the information

Déliver real-time information to users to increase the level of
satisfaction with performance

ITS Functional Areas

Advanced Traveler Information Systems
Advance public transportation systems

Geographic Extents

County-wide

Estimated Cost

Phase |: $91k + $9k O+M/year
Phase I1: $84k + $11k O+M/year
Phase I11: $222k + $42k O+M/year

Anticipated Benefits

Pre trip planning information and support

Real-time traveler information

Increased user friendliness of transit options
Increased level of satisfaction with services provided

Increased ridership

Enhanced planning data collection
Lead Agency CCTA
Other Key Participants SSTA

CATMA

Vermont Transportation Authority (rail)

Deployment Considerations

Deployment and
Phasing Options

Phase |: Static planning information and manua updates
through web

Phase I1: Link to AVL for real-time and initial deployment of
information devices

Phase |11: advanced trip planning and broad deployment of
devices

Funding Opportunities

FTA

Prioritization

Phase | Near Term (2 years)
Phase Il in concert with broad AVL deployment (3 years)
Phase Il Long term (> 5 years)
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Transt traveler information system
Project Description and Objectives

The trangt traveler information system will provide travelers with access to red-time updates
and trangt planning capabilities when planning ther trips or while enroute. A variety of
dissemination media will be avalable incduding web, teephone, kiosks and specidized
displays a bus dop locations. The system will disseminate both datic data for planning
purposes and real-time data for providing updates to travders. This traveer information
system will be combined with the regiond travdler and tourigt information sysem and with
the Tri-State RATIS (rurd advanced traveler information system, known as Trio.)

This project will have the following objectives:

Implement a scalable, manageable traveler information system

Improve utilization and increase ridership of trandt options

Improve the accessibility and availability of travel optionsinformation to users

Smplify use of public transportation

Provide multi modd trip planning functions to users

Déliver rea-time updates to users where they can make best use of the information

Ddiver red-time information to usars to increese the level of satidfaction with
performance

3IIIIIN

Project Elements
The ITS project will consst of the following ITS architecture market packages:

?7? Interactive travder information,
?? Broadcast travder information,
?? Dynamic ridesharing, and
?? Trangt travder information

The types of information that will be disssminated by the trangt traveler information system
indude:

Static schedule, route and cost information

Information on transfer costs and rules

Discount information

Redl-time schedule updates through manua input or interface to the AVL system

Redl-time arrival times at pecific stops through integration with the AVL system

Bus locations via data provided by the AVL system

Multi-moda, multi route trip planning support services (providing data to enable the
user to select gppropriate routes and companies)

Multi-moda, multi-route automated trip planning based on user-defined criteria
(providing recommended routes and exchanges)

3IIIIIN
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?? Route reservation entry
?? Resarvation updates

There are saverd dements to the potentid traveer information systems that can be supported
induding:

?? Invehidesgning
?? Busdop Sgning,
?7? Web,

?? Kiosks, and

?? Telephone.

Given the usxr friendliness of the transportation services, it is assumed that in-vehicle
signing will not be needed as drivers can provide passengers with the services they require.

Bus stop signing will require a display and/or annunciator a bus stop locations and some
kind of wirdess or wire-line communicaions. The sysem will then provide travders with
the red-time expected ariva times and route numbers of gpproaching buses. This sysem is
therefore applicable to fixed route services such as operated by CCTA. Given the codt to
deploy these systems at every bus sop, it is anticipated that these digplays would only be
placed a mgor hub locations or facilities. Less expensve audio announcer options could be
assessed for wider deployment.

The trangt information web site will provide the mog flexible interactive and powerful
access to the trandt data. It is anticipated that the web Ste will dso be used by the trangt
agencies to modify the trangt data The web Ste will support dl information types, planning
capabilities and reservation options discussed above and can include maps of routes and
detaled information on costs, agencies and options. It should dlow users to register for red-
time updates by emal. The web dte will dso be integrated with the Tri-state RATIS (Trio)
traveer information project. The web ste will be used mainly for pre-trip planning dthough
would be used for rea-time updates immediately prior to departure.

Kiosks a mgor employers or other activity centers can provide interactive access to the web
dte sarvices for travelers away from their office or home.  Kiosks can aso utilize overhead
screens that  provide status updates to multiple travelers without interaction, much like arport
departure monitors.

The telephone system would provide automated information on the status of user sdlected
routes and arriva times of buses a certain sdected bus stops or a requested locations for
paratrangit riders. The telephone system should be designed to have shdlow menu trees and
limited options to ensure effective use.  Interaction can be through smple touch-tone button
presses or through advanced speech recognition. Use of caler ID or cdl phone location data
could be used to tailor the information to the caler’s location. The telephone enquiry system
should be integrated within a broader, regiona 511 initistive as wel a the Tri-state RATIS
(Trio) project.
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Deployment Strategies

Phase | — initid web and telephone deployment. Static schedule, route and cost information.
On-line resarvaions and route datus updates, including commuter rall travel times which
will be fed to the regionad traveler information sysem for comparison with highway trave

times

Phase Il - integration of web and telephone with AVL systems to provide red-time updates
and emal det capabilities Test inddlation of kiosks and bus stop Sgns a sdected
locations.

Phase Il - addition of automated multi-mode, multi agency route planning services to the

web and interactive kiosks. Broader deployment of bus stop signs and kiosks, based on

results of Phase .

Preliminary Benefits Analysis

At the present time, it is very hard to use IDAS to come up with an accurate estimate of the
benefits for recommended projects ITS-010. The benefits to be expected from this project
will largely depend upon the area of coverage, which is not specificaly defined at the current
moment. In addition, the current version of IDAS does not consider tourism-related benefits
of traveler information systems. Moreover, it is somewhat chadlenging to accurately estimate
the cogts of this project. Thisis because the deployment of dl traveler informetion systems
and sarvices in Chittenden County will likely be integrated with two mgor statewide traveler
information initiatives that are currently underway a the State leved (the Tri-state Rurdl
Advanced Traveler Information System (TRIO); and (2) the ConnectVermont project). Asa
result of thisintegration, the cost of deploying traveler information services within

Chittenden County will likely be reduced. For these reasons, IDAS runs were not performed
for thisproject. However, generdly speaking, one should expect the following benefits out

of the project:

?? Pretrip planning information and support

?? Increased user friendliness of trangt options

?? Increased trangit ridership

?? Increased leve of satisfaction with the transportation system for visitors and
residents

Redl-time traveler information

Increased predictability of trave time

? Increased county tourism revenues

NENEN
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Transit Traveler Information System

Phase |: Stand alone deployment

Unit Cost Qty. Total Cost

Control Center Equipment (Installed)

Web site for dissemination and data collection $35,000 1 $35,000

Central computer system $5,000 1 $5,000

Telephone dial-in system $30,000 1 $30,000

Central Software $7,000 1 $7,000

Furniture $2,000
Communications (Installed)

Telephonelines $ 150 4 $600
Design and Soft Costs (15%) $11,940
TOTAL CAPITAL COSTS-Phasel $91,540
ANNUAL OPERATIONS & MAINTENANCE (10%/yr) $9,154
Transit Traveler Information System
Phasell: Real-time data and remote display trial

Unit Cost Qty. Total Cost

Equipment (Installed)

Bus Stop Displays $10,000 2 $20,000

Kiosks $15,000 1 $15,000
Control Center Equipment (Installed)

Upgrade server to accept real-time AVL data $15,000 1 $15,000

Upgrade web $10,000 1 $10,000

Upgrade telephone system $10,000 1 $10,000
Communications (Installed)

Communications to kiosk and signs $1,000 3 $3,000
Design, planning coordination and soft Costs (15%) $10,950.0
TOTAL CAPITAL COSTS-Phasell $83,950.C
ANNUAL COMMUNICATIONS COSTS $720 3 $2,160
ANNUAL OPERATIONS & MAINTENANCE (10%/yr + COMMYS) $10,555
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Trangt Traveler Information System

Phase |l l1:Automated trip planning and remote display deployment

Unit Cost Qty. Total Cost

Equipment (Installed)

Bus Stop Displays $3,000 16 $48,000

Kiosks $15,000 4 $60,000
Control Center Equipment (Installed)

Trip planning software $50,000 1 $50,000

Web enhancements $7,500 1 $7,500

Telephone system enhancements $7,500 1 $7,500
Communications (Installed)

Communications to kiosk and signs $1,000 20 $20,000
Design, planning coordination and soft Costs (15%) $28,950.0
TOTAL CAPITAL COSTS-Phaselll $221,950.0
ANNUAL COMMUNICATIONSCOSTS $1,000 20 $20,000
ANNUAL OPERATIONS & MAINTENANCE (10%/yr + COMMYS) $42,195

108



Chittenden County Metropolitan Planning Organization
Intelligent Transportation Systems (ITS) Program

Transportation Improvement Plan (TIP) Project Evaluation

Project Title

Regional Traveler and Tourism Information System

CCMPO Project Number

ITS011

Project Objectives

Increase user-friendliness of the corridor

Improve access to transportation options information

Improve access to activities, events, and services available in
the region

Provide accessible information in ways that will be used by
tourists and locdl citizens

Provide local portd to real-time and planned transportation
network information

Interface with (Trio) RATIS to exchange broader area
information

ITS Functional Areas

Advanced Traveler Information Systems

Geographic Extents

Regional

Estimated Cost

Phase |: Web $210k + $36k O+M/year
Phase I1: Kiosks $231k + $8.5k O+M/year

Anticipated Benefits

Real-time traveler information

Increased level of satisfaction with the transportation system
for both visitors and local residents

Increased predictability of travel time

Increased county tourism revenues

Lead Agency

Vtrans

Other Key Participants

Cities and Towns of Chittenden County
Chambers of commerce
Tourism agencies

Deployment Considerations

Development of partnerships with businesses and University
of Vermont

Deployment and
Phasing Options

Phase |: Database, Web and Telephone Deployment
Phase I1: Expand Dissemination Options

Funding Opportunities

ITS earmark

Prioritization

Medium-Term (Within 5 years) to build on momentum
created by initia projects
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Regional Traveler and Tourism Information System
Project Description and Objectives

The regiond traveler and tourist information system is a centrdized system that consolidates
and didributes datic and red-time travder, wesather, and touris information for
transportation agencies and the genera public. It will dso form the regiona data interface
with the multi- sate rura advanced traveler information system (RATIS)

The sygem will utilize a variety of information dissemination media to communicaie data
collected from trangportation, tourism and weather providers in the region.  Tourism
information on attractions, restaurants, lodging, and services will complement the traveler
informetion, dlowing travelers to explore options related to the current travel conditions.
For example, a traveler hearing about a long delay on their route may decide to find a loca
restaurant in which to wait out the dday. The sysem should dso support provison of travel
options rdding to the chosen tourism or busnes dedinations By combining these
information types, the region's touris economy will be enhanced and opportunities created
for potentid private financid underwriting and participation in the system.

In order to redlize the potentid benefits, it is crucid that the system provide current data and
a reasonable levd of availability. Because of its smal geographic area, the region would
benefit from a combined traveer information system that serves as a shared repodtory and
processor of traffic data for highway, urban, and trangt applications.  This will hdp
consolidate the operation and maintenance efforts and make it more cost effective for a
partner, such as the Univergity of Vermont, to manage.

This sysem will supplement the trangt traveer information system, providing more generd
travel information targeting the tourit and nonttrandt user. The trangt travder information
system will focus on supporting locd resdents and users who know they want to use the
trangt sysem. A link between the sysems will hep to promote trandgt to genera system
users.  This sysem will present travel time comparisons between highways and commuter
rail once these data are available from other projects.

The sysgem would adso support information being shared among transportation and
emergency services agencies to support their respective decisonrmeking and operations
needs.

This project will have the following objectives:

Increase user-friendliness of the region

Improve access to trangportation options information

Improve access to activities, events, and services availablein the region

Provide a centrd repository for al regiona trangportation information

Leverage the vdue of the trangportation information by providing access to reevant
tourism information

Provide accessible information in ways that will be used by tourists and locd citizens
Provide alocal porta to red-time and planned transportation network information

33 II

33
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?? Interface with (Trio) RATIS to exchange broader areainformation
Project Elements

The regiond travder and tourism information sysem ITS project will condst of the
following key ITS architecture market packages:

?? Trangt Traveer Information

?? Broadcast Traveler Information

?? Interactive Traveler Information

?? Ydlow Pages and Resarvation

This project will involve the following dements:

?? Daa exchange with regiond ATMS sysems, TMIC and trangit traveler information
system
?? Entry and management of tourism data
?? Interface to weather data
?? Information dissemination
0 Internet
Kiosk
Teephone
Kiosk
VMS
o Rado
?? Marketing

O O Oo0Oo

Data Exchange

The travder informaion sysem will collect and dore daa initidly from the individud
regiond sysems and eventudly from the regiond TMIC. This data will include trave times,
traffic flow data, congruction, and incidents. The system should aso provide an interface to
collect datathat is not provided by these systems, such as winter road maintenance data.

This sysem must be tightly integrated with the trangt travder information sysem to
minimize duplication and to ensure that each sysem can cater to its own target audience.
This sygem will be display basc route daus information from the trandt sysem but will
link to the trandt sysem for more detaled information. Trip planning capabilities will be
integrated between the two systems, such that users planning a trip will be provided with
gopropriate links to the trangt travder information system.  Travd time information
generated by the AVL system will be presented to show a comparison between trandt and
private vehicle options and to provide accurate general road segmernt travel time information.

Entry and management of tourism data
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A sgnificant database has dready been developed by the Vermont Department of Tourism and
Marketing (http://Awww.1-800-vermont.comv/.) This project should be able to utilize this data and
will provide a targeted regiona portd to this information. Businesses that want to be included
in this database can regiger through http:/Aww.vermontbusinessregistry.com/.  This project
could enhance this information by dlowing loca businesses to provide red-time discounts,
coupons or promotions or provide red-time satus data, such as room availability, restaurant
wait times, or outdoor activity cloangs. This project will adso integrate with the tourism
information functions provided through the Tri- Sate RATIS project.

Interface to weather data

The RATIS project will be providing detaled predictive weather and road condition
information.  Again, this sysem will utilize this data through an exchange link to support the
targeted regiond portd.

I nfor mation dissemination
| nternet

The Internet site will provide interactive map and text displays of the trangportation and tourism
data and will focus primarily on pre-trip planning. The Internet Ste shdl dso provide the
functiondity for maintaining any red-time tourism data such as that described above. The web
sarver could be housed a one of the participating agencies or a a regiond Internet Service
Provider who can provide the necessary bandwidth, redundancy and backup for service
reiability.

The Internet Site should provide a forum for users to provide comments and to register for email
or text updates and alerts based on their area d interest. The web Ste could dso provide trip
planning and itinerary planning functions.

The web ste should support common browsers a well as the increasing number of mobile
browsers usng WAP or HDML.

Kiosk

Kiosks typicaly consst of a computer, screen, mouse and/or keyboard, and possibly a printer dl
housed in a robust and attractive enclosure.  The kiosks will provide interactive access to the
web dSte a drategic locaions in the region, such as a the Burlington Internationd Airport,
Fairgrounds, the multi-modal center or sdlected parking garages. Kiosks are fairly expensve to
purchase and maintain and have a fairly limited life (less than 5 years) making it important to
carefully consder the number and location of deployments. Kiosks need to be ingdled in high
vighility, high dwdl time areas to be effective. Kiosk deployment should integrate or upgrade
exiging kiosk deploymentsincluding those a the Williston Rest Stop.

Web termind kiosks, congsing of an inexpensve, sdf contained PC with redtricted user-
interface software could aso be deployed in controlled conditions where vandaism and westher

112



issues are not a problem.  Such device s could be ingdled in loca lodging or other business
establishments.

Telephone

An interactive voice response (IVR) system will provide telephone access to the data managed
under this project. This system can provide red-time updeates to travelers while en-route. To
minimize safety risks, the system should use voice recognition in addition to touch-tones for
sdecting the information the user requires. It is anticipated that the telephone system will be
implemented as part of a broader regiond 511 strategy and would likely provide a loca server
within that network.

The IVR system shoud provide seamless integration with trandt traveler IVR if user sdects this
data type.

Radio

Both redl-time and datic data can be broadcast over an appropriate radio channel. Channels
avalable include commercidly licensed dations, low power FM, AM highway advisory radio
or patnership with an exising dation. Depending on the method chosen, different levels of
advertisng and business promotion can be included, providing opportunities for sponsorship
and ongoing cost recovery. It is likey tha the TriState RATIS project will implement low
power FM gations. It will therefore be important for this project to integrate with that
deployment to provide a consistent traveler experience.

Provison of radio programming can be a codly exercise, therefore radio dissemination
deployed within this project should utilize automated programming to the grestest extent
possbhle Regiond informational programs should be interspersed a regular intervds with
travel and weather updates. Higher priority announcements should be automaticdly played on a
more regular basis.

VMS

Variable or changeable message signs are normaly indaled prior to key decison points over
or adjacent to the highway. VMS can be permanently mounted or utilize traillers which can
be moved from location to location. Although a traveer information device, VMS ae
typicaly a traffic management tool and are normdly controlled by the agencies that have
juridiction over the roadway. This project will therefore not directly control messages or
dggns but will require some levd of integration for two reasons to ensure that congstent
information is disseminated by the travder information sysem and the VMS, and to use the
VMS to direct users to access the traveler information system for more information relating
to certain events.

Marketing
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The effective marketing of a travder information sysem such as this is crucid if the full
benefits are to be redized. Potentid users of the sysem must be made aware of the system,
what it can do for them and they must have easy access to the information outlets. One
benefit of the kiosks is that they provide a visble identity to the system and can be placed a
drategic locations where travders spend time.  Other marketing efforts that need to be
consdered are partnerships with regiond hotels to feature the system; flyers, advertisng and
linking on other regiona, Satewide or New England tourism sites, and emal ligts.

Deployment Strategies

The regiond travder and touriam information system will build upon efforts undertaken
within other regiond ITS projects. The regiond system should be deployed once a sufficient
ciiticd mass of implementation and insrumentation has been reached according to the
following phases:

Phase | - Since the project will build on previous efforts an initid project implementation
incorporating the information exchange, supporting data base and web sSte can be undertaken
inasingle phase,

Phase Il - Once the initid database is deployed, additiona dissemination technologies can be
added in a phased gpproach. Marketing of the system will be an ongoing initiative.

Preliminary Benefits Analysis

At the present time, it is very hard to use IDAS to come up with an accurate estimate of the
benefits for recommended project ITS-011. The benefits to be expected from this project
will largely depend upon the area of coverage, which is not specificaly defined at the current
moment. In addition, the current verson of IDAS does not consider tourism-related benefits
of traveler information sysems. Moreover, it is somewhat chalenging to accurately estimate
the costs of thisproject. Thisis because the deployment of dl traveler information systems
and sarvicesin Chittenden County will likely be integrated with two mgjor statewide traveler
information initiatives that are currently underway a the State leved (the Tri-state Rurdl
Advanced Traveler Information System (TRIO); and (2) the ConnectVermont project). Asa
result of thisintegration, the cost of deploying traveler information services within

Chittenden County will likely be reduced. For these reasons, IDAS runs were not performed
for thisproject. However, generdly speaking, one should expect the following benefits out

of the project:

?? Pretrip planning information and support

?? Increased user friendliness of trangt options

?? Increased trangit ridership

?? Increased leve of satifaction with the trangportation system for visitors and
residents

Redl-time traveler information

Increased predictability of trave time

2 Increased county tourism revenues

I3
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Regional Traveler and Tourism Information System

Phase | :Intitial database, telephone and web deployment

Unit Cost Oty. Total Cost

Equipment and software (Installed)

Central database and web server $20,000 1 $20,000

Web site devel opment $30,000 1 $30,000

Data exchange software $20,000 1 $20,000

Telephone system $80,000 1 $80,000

Tourism data management software $15,000 1 $15,000

Network and communications equipment $10,000 1 $10,000
Design, planning and soft costs (20%) $35,000
TOTAL CAPITAL COSTS-Phasel $210,000
Annual operational costs

Internet service $200 12 $2,400

Site updates and quality control $12,000 1 $12,000

Maintenance $2,000 1 $2,000
Annual marketing costs $20,000
TOTAL ANNUAL OPERATING COSTS $36,40C
Phase | I: Enhanced dissemination

Unit Cost Oty. Total Cost

Equipment and software (Installed)

Custom Kiosks $15,000 5 $75,000

Web terminals $1,500 15 $22,500

Radio $20,000 4 $80,000

Software customization $15,000 1 $15,000
Design, planning and soft costs (20%) $38,500
TOTAL CAPITAL COSTSkiosks $231,000
Annual operational costs

Utilities and service $100 5 $500

Upgrade and maintenance $1,600 5 $8,000
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Chittenden County Metropolitan Planning Organization
Intelligent Transportation Systems (ITS) Program

Transportation Improvement Plan (TIP) Project Evaluation

Project Title

U.S. Route 15 ITS Improvements

CCMPO Project Number

ITS-0012

Project Objectives

Increase user-friendliness of the corridor
Improved traffic flow through the corridor
Expedite movement of emergency vehicles
Collect traffic planning and operations data

ITS Functional Areas

Advanced Traffic Management Systems
Advanced Traveler Information Systems
Emergency Management Systems

ITS Planning and Data Archiving

Geographic Extents

U.S. Route 15 between Burlington and Essex

Estimated Cost
(see attached sheet)

Phase |I: $342k + $45k O+M/year
Phase II: $216k + $26k O+M/year
Phase I11: $24k + $2.4k O+M/year

Anticipated Benefits

Improvement in travel time reiability
Reduced travel times and vehicle emissons
Real-time traveler information

Increased moda split to commuter rail
Emergency vehicle prioritization

Enhanced planning data collection

Lead Agency VTrans
Other Key Participants City of Burlington
Town of Winooski

Town of Essex Junction
Emergency Service Providers
Vermont Transportation Authority (rail)

Deployment Considerations

Implications of VT privacy laws for CCTV cameras

Deployment and
Phasing Options

Phase I: Signd coordination and preemption

Phase II: Travel time monitoring and traveler information

Phase I11: Integration with regional systems

Funding Opportunities

CMAQ

Prioritization

Medium Term
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U.S. Route 15 I'TS Improvements
Project Description and Objectives

The section of Route 15 between Essex Junction and Burlington is the subject of a muilt-
modd dterndives andyss  There ae currently seven dgndized intersections in  this
corridor, three of which are very congested during pesk periods. An additiond sgnd is
recommended as pat of a trangportation sysems management option dong with each
dternative being consdered in the andyss. During pesk periods, emergency vehicles access
in the corridor is adversely impacted for a number of agencies.

This project will provide sgnd coordination and other ATMS functiondity to enhance
throughput and dso to minimize the deays faced by emergency vehides — Traveer
information will be implemented and most ussful once potentia dternative corridors, such as
the Circumferential Highway are completed and are dso instrumented.

This project has the following objectives that ae conggent with the problems ad
opportunities and program goads and objectives described in the Chittenden County ITS
drategic deployment plan:

?? Improve monitoring and control to reduce congestion and prevent future congestion in
the corridor;

Build on a solid foundation towards the overal regiona architecture.

Provide traveler information about conditions in the corridor to the public;

Coordinate traffic sgnal operation

Provide sgna preemption for emergency vehiclesin the corridor; and

Collect trangportation planning data on roadway performance, including a before-and-
after study of the travel time benefits of the ITS infrastructure.

3III

Project Elements

The Route 15 ITS project will consst of the following key ITS architecture market packages.

Network Surveillance,

Surface Street Control,

Traffic Information Dissemination,
Multi-moda Coordination,
Emergency Routing,

Interactive Travder Information, and
ITS Data Mart.

3IIIIII

While there is condderable flexibility in which technologies to deploy to meet the objectives
of this project the following technology areas will be required:

?? Head end system and communications,
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?7? Traffic detection,
?? Travder information, and
?? Traffic contral.

Head End/Communications

The head end of the sysem would initidly condst of PC computer equipment, monitors, and
communications equipment housed in a control center. This control center can be housed in
compact space in an exiding facility such as the VTrans didrict office or State Police
baracks. Eventudly this equipment can be integrated into the Traffic Management and
Information Center (TMIC) as that facility is deployed.

The control center can be linked to fidd equipment through a variety of technologies, with
tradeoffs between cogt, data capacity, and reliability. This project would benefit from the
ingalation of a regionad fiber optic network and could contribute funding towards the
development of such a network.  Without this network, it is anticipated that field equipment
will be supported through leased lines for roadside controller and video data transport which
will limit the functiondity and possibly increase ongoing operationd costs.

Traffic Detection

CCTV cameras located at specific intersections could provide red time traffic images to the
control center and to emergency service providers. These images would be particularly
helpful in routing emergency vehides and usng dgnd preemption to clear intersections on
the vehicles planned route. Because it is unclear whether existing Vermont privacy laws will
permit these uses of traffic images dternate methods of traffic detection and information
dissemination ae avalable for congderation. Ancther viable and complementary traffic
detection option is norrintrusve sensors, such as Remote Traffic Microwave Sensors
(RTMS), which should be consdered regardless of the ingtdlation of CCTV cameras.

Traffic detection data gathered through these technologies will be stored in an ITS data mart
that can be used for trangportation planning purposes.

Traveler Information

The purpose of disssminating traveer information is to provide red-time information on
traffic conditions in the corridor. The sysem can be designed to dert the traveing public of
incidents, long queues, or other adverse conditions in the corridor. Vauable information can
be provided to the public without the need to endorse a specific aternate travel route.

This project will utilize the broader regiond traveler information sysem.  This sysem could
be configured to provide travelers with a comparison of travel time esimates for driving and
commuiter rail.

It is dso anticipated that this project will make information avalable to the Tri-State RATIS
(Trio) project of wider dissemination.
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Traffic Control

The two most viable traffic control dternaives for this corridor ae traffic sgnd
coordination and emergency/trandt vehicle sgnd prioritizetion.  In the future, VMS can
provide travel time information for aternate routes on gpproaches to the corridor.

Traffic 9gnd coordination dlows multiple sgnds in the corridor to operate in an optimized
fashion based on red-time traffic volumes It is anticipated that the sgnds would be
coordinated in two zones at either end of the corridor.

This project will dso implement emergency and trangt vehicle prioritization at the covered
intersections, implementing technology compatible with other regiond deployments.  This
will dlow emergency vehides to bypass traffic queues a sSgnds reducing emergency
reponse travel times. Signd preemption could be expanded to trangt vehicles as well. This
project will provide centrd control of the dgnd prioritizetion as wel as coordinaion
between the vehicle and the individud intersection.

Deployment Strategies

This project will be implemented in phases based on integration with other regiond systems.
The anticipated phases are asfollows:

?? Phase |: Signal Prioritization and preemption, signa coordination a ether end of
the corridor dong with intersection and centra control based emergency and transt
vehidle prioritization.

?? Phase Il: Traveler information, Enhancement of the traveler information to provide
travel time estimates for aternate routes once they have aso been instrumented.

?? Phase I11: Regional Integration focuses on integration of the system into the overal
regiond architecture through the TMIC, other regiond traffic Sgnd control systems,
and other smart corridors.

Preliminary Benefits Analysis

This project will provide sgna coordingtion and other ATMS functiondity for the section of
Route 15 between Essex Junction and Burlington, in en effort to enhance throughput and dso
to minimize the delays faced by emergency vehicdles Traveer information is aso envisoned
for the corridor. However, traveler information will be most ussful once potentid dternative
corridors, such as the Circumferentid Highway are completed and are dso instrumented.
Given this, the benefits anadyss for this project was limited to evaueting the benefits of the
sggnd coordination and preemption components.
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Resaults from IDAS indicate an estimated B/C raio of 1.73, for the signad coordinaion and
preemption  components. Benefits included improvements in user mobility, modest
reductions in operating and accident costs, and dight reductions in emissons levels  The fact
that the B/C ratio for Route 15, while clearly a desrable B/C rdtio, is less tha the ratio
obtained for Route 7 (ITS-001), can be dtributed to differences in traffic volume and sgnd
gpacing between the two routes.
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Rotue 15 ATMS

Phase I Signal coordination and preemption

Unit Cost Oty. Total Cost

Equipment (Installed)

CCTV Cameras $15,000 3 $45,000

Signal Preemption-Intersection $5,000 8 $40,000

Signal Preemption-Onboard Equipment $200 10 $2,000

Signal Coordination per Intersection $20,000 8 $160,000
Control Center Equipment (Installed)

Central Computer/Server $15,000 1 $15,000

Video Monitors $1,000 2 $2,000

Networking Equipment $3,000 1 $3,000

Central Software $20,000

Furniture $2,000
Communications (Installed)

Per Leased Line $ 2,000 11 $22,000
Design and Soft Costs (10%) $31,100
TOTAL CAPITAL COSTS-Phasel $342,100
ANNUAL COMMUNICATIONS COSTS $1,000 11 $11,000
ANNUAL OPERATIONS & MAINTENANCE (10%/yr + COMMYS) $45,21C

Preliminary Cost Estimate
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Route 15 ATMS

Phasell: Travel time prediction and traveler infor mation enhancements

Unit Cost Oty. Total Cost

Equipment (Installed)

Traffic Detectors $18,000 3 $54,000

VMS Signs $50,000 2 $100,000
Control Center Equipment (Installed)

Central Computer/Server Upgrade $5,000 1 $5,000

Networking Equipment $3,000 1 $3,000

Central SoftwareUpgrade $25,000 1 $25,000
Communications (Installed)

Per Leased Line $ 2,000 5 $10,000
Design and Soft Costs (10%) $19,700
TOTAL CAPITAL COSTS-Phasel $216,700
ANNUAL COMMUNICATIONS COSTS $1,000 5 $5,000
ANNUAL OPERATIONS & MAINTENANCE (10%/yr + COMMYS) $26,670
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Appendix B:

Comments from Steering Committee
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The following are written comments on the draft project descriptions from the Steering
Committee, dong with responses from the Consultant team.

Q - Asdated by IBI they used aflat 10 % percent to estimate the Operation and
Management, O & M, cost. Based upon the current number of projects in there proposd, the
O & M cogt could reach an additiona $1.0M per year. It would be nice to have a better
esdimateif that isa dl possble? | do understand that IBI may not be able at thistime to

more accurately represent the O & M cost.

A - Where possible, more accurate estimates have been included. Theactual costswill vary depending
on the implementation schedul e and how much operation canbeshared between projects. Theconmbined
O&M cost of all projects may be lower than that obtained by adding the values for the individual
projects. However, since there may be changesto the projects or sequencing it would be better to
maintain individual cost estimates.

Q - IBI suggested that the proposed CCTV could use exigting phone lines for transmission of
data? Phones lines have alimited tranamisson cgpability and do not redly work well with
CCTV. CCTV worksvery well with fiber optics and wirdesstranamisson. We, meaning
the state/M PO should be looking at enhancing a potentia communications system within the
[-89 corridor to enhance our ATISATMSITS capabilities. The State Police have been
working on indgalation of fiber opticsin this corridor and may be a good source to consider
in thefuture.

A- Itisproposed that |eased linesand/or microwave communications be used in the absence of accessto
fiber. Leased lineswill not provide full motion video and would instead providefor alimited number of
frames (e.g. 2to 5) per second. For full time monitoring of the road network thisframerateis not
suitable dueto operator fatigue. However, for use during incidents or emergency vehicle passage, this
rate should be acceptable. If fiber becomesavailable, thefunctionality and usability of the camerascan
be significantly enhanced.

Q - Systems capability and expandability. The Trio contract, that the Sate is currently
managing, will deploy many ITS sysems that can be successfully expanded into the MPO
region to assst in managing any I TS deployments within your region. In particular the
contract will deploy a FORETELL westher reporting system and a CARS roadway
condition/delay reporting sysem.  Additiondly, the Travel & Tourism Department is
forging ahead with an ITS trave type information system that will include items such as;
wayfinding, pretrip travel, travel dday information, B2B, etc. | would like to discuss the
possihility of having our consultant, Castle Rock, come up sometime to give a presentation of
these product items the members of the steering committee? | would dso liketo havethe T
& T Department consultant do the same if you agree?

A - This document defines how the individual CCMPO I TS projects ar e expected integrate with the
broader regional projects.
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Q - Trangt Automatic Vehicle Location (AVL) - The CCTA iscurrently interested in an
APTSthat containsan AVL? The CCTA isagood candidate for not only the AVL but for a
more robust APTS syssem.  The APTS should be located within the proposed Multimodal
Trangt Center, MMTC, on Battery Street but should have a connection to a proposed TMIC
system that would be remote from the MMTC. The necessary link would provide for traveler
information sharing through a TMIC.

A - Information sharing has been incor porated.

Q - TMIC - Appearsto be aneed to coordinate development of this center very closely with
what is going on within the Vtrans stakehol ders meeting that the Maintenance Divison is
gponsoring.  Any center would need to be coordinated with other stakeholders such as Sate
police, fire, EMS, 911, etc.

A - Coordination with these organizations has been included in the write-up.

Q - For Trangt AVL In-vehicle equipment:

Future combination modes of transt should be mentioned. A deviated fixed route vehicle
might aso warrant a mobile data termind to transmit routing information from dipatch to
the driver. This could occur as part of the fixed route system, rather then as part of the
paratrandt system.

A - Text has been updated.

Q - Centrd software

Although discussed in the section of traveler information, | believe this section should also
include a mention of the software to support traveler information, sysemwide, and
specificdly at the centrd transfer facility (The Downtown Trangit Center in Burlington).

A - Text has been updated.

The last sentence in the Centra Software section for AVL should read Basc CADS

software... will be 'replaced’, not ‘upgraded’. What they have won't support what we want to
do.

A - Text has been updated.

The assumed agencies for deployment of these projects are CCTA and SSTA. | don't dispute
that, however, we may want to include a statement like "and other service providers as
gopropriate’. My only concern isthat when we bid out our ADA service in 2003, and if
someone el se gets the bid, we may want to deploy AVL differently. SSTA would continue to
be amajor player in the demand respond market, but there might be other providers. If

CCTA is contracting with an "other" we will want to have the flexibiltity to deploy

AVL differently.
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A - Key participants have been updated to reflect this.

Q- AVL Phasell costs

CCTA has 41 buses now. Cost to equip vehicles and related communication expense should
befor dl of them. Report says 30 vehicles.

A — Quantities have been updated

Q - AVL Phaslll Costs

The budget includes package. equipping 65 vehicles with information displays, however the
text of section on traveler information suggests that in-vehicle signing won't be needed.
Also, thereis no mention of abudget for bus stop red time sgning, which isincluded in the
discussion and should be consdered for inclusion in this market

A-Phaselll has beenremoved. Busstopsigningisincludedinthetransttraveler information project.
Q - | concur that the fare media integration package should be a medium or long-term

project. Having recently made the investment in magnetic fare card readers on our current
flet, it makes little sense to jump to something €l se soon.

A - Agreed —while a project could possibly be designed to look at the broader applicability

of the magnetic fare media, the variety of fare tables, transfers and pass types that would
need to be supported would probably make this infeasible.
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1. EVALUATING THE COST-EFFECTIVENESS OF RECOMMENDED | TS PROJECTSUSING IDAS
Dr. Adel Sadek, University of Vermont

To hdp trangportation planners in quantifying the benefits of ITS deployments, the Federd
Highway Adminigration (FHWA) has recently sponsored the development of a sketch planning
andlysis tool for estimating the benefits and costs of ITS deployment caled the ITS Deployment
Andyss Sysgem (IDAS). IDAS, which was developed by Cambridge Systematics for the
FHWA, operates as a post-processor to traditional planning modds based on the four-step
planning process, and is desgned to evauate severa traditiond as well as non-traditiond ITS
benefits as will be explaned laer in this pgper (Cambridge Systematics and ITT Indudtries,
2000).

The current section describes how IDAS was used to predict the likely benefits of the primary ITS
projects recommended for Chittenden County. The section is divided into the following three
subsections.  The firgt subsection provides some background information on IDAS. In the second
subsection, the steps of gpplying IDAS to evauate each of the proposed ITS projects are outlined.
The results obtained are then summarized in the third subsection.

1.1  ThelTSDeployment Analysis System (IDAYS)

As was previoudy mentioned, IDAS was developed in recognition of the critical need for tools for
quantifying the benefits and costs of deploying ITS. At the core of the software is a comprehensive
ITS benefits library, which provides default values for the likdy impacts of the different ITS
components that the software is designed to anadlyze. This ITS library was compiled from numerous
evaduaions of observed and smulated impacts of different ITS technologies from al over the
country and the world. The software is dso equipped with an equipment database, which provides a
comprehensve inventory of ITS equipment and costs associated with various ITS agpplications.
These two resources dlow the user to edtimate the costs and benefit of the suggested ITS
improvements, and to perform cost-benefit analyses.

IDAS operates as a postprocessor for traditiona transportation planning models based on the 4-step
planning process. In generd terms, usng IDAS to edimate ITS benefits involves running the 4-step
transportation-planning model, dong with IDAS's postprocessor modules designed for estimating
ITS deployment impacts, twice. The first run involves running the modd for the base case (i.e
without the planned ITS components), while the second run involves running it with the planned
ITS components in place, after adjusting those network parameters that are likely to be impacted by
ITS deployment. These adjustments are made based on default values stored in the ITS benefits

library.
1.1.1 IDAS Components

The software cond sts of five basic modules as described below.
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Input/Output Interface Module (IOM): This module is responsble for receiving the required data
files from a travel demand modd, and for trandating these data into a format that can be usd
interndly within IDAS.

Alternatives Generator Module (AGM): This is the module where the user specifies the proposed
ITS improvements.  This is done using a graphicd user interface (GUI) that dlows the user to
graphically sdlect the links and nodes where the different 1TS equipment would be deployed.

Benefits Module: This module is responsible for estimating the benefits to be anticipated from the
ITS improvements specified usng the AGM. Determining the benefits is based on the vaues stored
in the ITS bendfits library. The benefits evduated can be divided into the following four groups: (1)
Travd timeThroughput benefits;, (2) Environmentd benefits (energy and emissons); (3) Safety-
related benefits, and (4) Travel-time rdiability benefits. Each group is computed usng a separate
submodule within IDAS,

Cost Module:  This module is responsble for estimating the costs of deploying the specified
improvements.

Alternatives Comparison Module (ACM): This module provides the user with information on the
benefits anticipated from ITS deployments, the associated cods of the deployments, and a
comparison of the benefits and costs for different ITS deployment options.

1.1.2 |IDAS Input Data

To use IDAS, the user is required to provide the following two groups of data: (1) Data from travel
demand models describing the supply and demand characteristics of the study area trangportation
system; and (2) details about the proposed ITS improvements. For the travel demand model data, as
a minimum, the following input files which can be in dther fixed format or ddimited text files are
required:

(1) Node coordinatefile;

(2) Network link file;

(3) Trip Origin-Dedtination (O-D) datafiles,
(4) Tripin-vehicletrave time O-D tables, and
(5) Trip out-of-vehicle trave time O-D tables.

IDAS uses the concept of market sectors to describe discrete segments of the traveling public in the
study area; market sectors are thus somewha gmilar to trip purposes, commonly used within
transportation planning modes. For example, single occupant vehicles can be regarded as one
market sector and transit can be regarded as another sector.

In addition to travel demand modds data, the user is required to provide IDAS with detals
describing the ITS improvements to be evauated. As previoudy mentioned, this is performed using
the AGM within IDAS and its GUI. Generdly, the information to be provided includes information
about he year of opening of the project, the mid-point of congruction, deployment locations and
deployment specifics  The specific information, however, varies with the different types of ITS
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improvements. For example, for a signa coordination project, the wser will be required to identify
the specific Sgnals to be coordinated, the roadway links that will be affected by signal coordination,
among others.

It should be noted that while the user is specifying the different ITS improvements, IDAS makes
some assumptions regarding the equipment that will be required to implement such improvements
(for example, for signa coordination, IDAS assumes that the controllers will have to be upgraded
and tha a communications link will have to be esablished between the controllers). This
information is then used to compute the cods of implementing the ITS improvement. IDAS
however dlows the user to check these assumptions and to make any desired modification. For
example, the user is dlowed to change the number of equipment to be deployed, as well as to
specify whether new ITS equipment is to be ingdled, whether it dready exigts, or whether it is to be
shared with other suggested I TS improvementsin the region.

1.1.3 Output Reports

IDAS is capable of generating a wide range of reports. However, one can generdly regard the
software output as conssting of the following three dements:

(1) Ananaysisaof the cost of the project;
(2) Anandysis of the benefits of the project; and
(3) A bendit-cost analysis of the project relaive to the control dternative.

For the cost of the project, IDAS cdculates the capitd and operating costs for both the public
and private sectors. IDAS calculates the stream of costs over the life cycle of the project, and
then computes the average annud cogt, which is later used in benefit-cost anadyses. For the
benefits, IDAS evauates under the following 5 categories (1) trave timefthroughput
benefits, (2) emissons benefits, (3) energy bendfits, (4) safety bendfits, and (5) trave time
relidbility benefits  Findly, IDAS generates benefit-cost datistics and system performance
measures (eg. vehice-miles and vehide-hours) for each ITS option reative to the control
dternative (Cambridge Systematicsand ITT Industries, 2000).

1.2 Evaluating the Proposed I TS Projects With IDAS

The current study has recommended a number of ITS projects amed a improving transportation
efficency and safety in the region. Among the most Sgnificant of these projects are the following 4
projects:

1. The Shelburne Road Smart Corridor Project;

2. Intergate 89 Advanced Traffic Management System;

3. Automatic Vehicle Location (AVL) on Chittenden County Trangt Authority (CCTA)
trangt vehides,

4. AVL and automated scheduling on the Specid Services Trangt Authority (SSTA)
paratrangt vehicles,
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These projects were described earlier in this report.

To evduate the cost-effectiveness of the proposed ITS projects, the IDAS software was used. The
first step was to import the travel demand data required by IDAS. To do this, the required data were
obtained from the CCMPO transportation planning model in the form of ASCII text files, which
were then imported into IDAS. Two market sectors were defined, one for autos and another for
trangt. The details of the four proposed ITS projects were then specified using the GUI of the
Alternatives Generator Module (AGM) of the software, and the ITS equipment assumed by IDAS
were edited according to the specification of esch project. Following the specification of each
project, the cost, benefit, and the ACM modules were successvely run to determine the benefit-cost
ratio for each project. The following paragraphs will describe how each ITS project was specified,
and describe the methodol ogies used within IDAS to eva uate the berefits of each project.

1.2.1 Shelburne Road Smart Corridor Project

The two phases of this project were specified separately as described below.

Phase | — Travder Information System for Mitigating Construction Impacts

I TS Improvement Specification
Specifying this phase of the project required specifying:

(2) The number and location of the CCTV cameras and traffic detectors,;

(2) Theroadway links that will be covered by the traveler information system,

(3) Themeans of information dissemination (i.e. in our case, thisincluded awebsite, a
phone system and PVYMYS); and

(4) Theyear of project opening and midyear of congtruction.

Benefit Estimation Methodology

To esimate the benefits to be expected from Traveler Information Systems, IDAS firgt performs a
traffic assgnment for the control dternaive and computes the delay time for the links that will be
covered by the traveler information sysem. The dday time is computed as the difference between
the loaded trave time and the free-flow trave time in addition to the incident dday computed in the
trave relidbility module. The savings in delay time as a result of the travder information system is
then computed as.

Number of trips x market penetration x delay time x delay savings.
The default vaues for the market penetration and delay savings used by IDAS are 1% and 15%
repectively for phone traveler information systems. For web-based traveler information systems,

the market penetration is assumed to be 0.5% in the year 2000 and 5% in 2005. The delay savings
are assumed to be 20%.
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Phase |1 — Sgna Coordination and Preemption

I TS Improvement Specification

Specifying this second phase of the project involved specifying:
(1) The dgndsthat will be coordinated;
(2) Thetypeof sgnd control (pre-timed, actuated, or central control)
(3) Thearterid linksthat will be affected by coordination;
(4) Thevariability of demand and the frequency of signd timing plan updates,
(5) Thesgnasthat will be equipped with Sgna preemption capability;
(6) Thearterid links that will be equipped with sgna preemption;
(7) The number of emergency vehiclesto be equipped with sgna preemption capability;
(8) The percentage of emergency vehiclesin the traffic stream; and
(9) Theyear of project opening and midyear of congtruction.

Benefit Estimation Methodol ogy

For esimating the benefits of sgnd coordination, IDAS firg performs a traffic assgnment for the
control dternative. It would then increase the operationd capecity of the arterid links affected by
the coordination. The default vaues for the increase in the capacity is in the range of 14 to 20% for
a coordinated system of actuated controllers, depending upon demand variability and the frequency
of updating timing plans. A second traffic assgnment is then peformed for the ITS option to
determine changes in vehicle miles of trave (VMT), travel time and speeds. IDAS dso determines
reductions in accident risk, emisson levels and energy consumption as a function of changes in
VMT, travel times and speeds.

For emergency vehicle sgnd preemption, IDAS would apply a default value of 30% increase in the
gpoeed for the links affected by sgnd preemption, and determine the savings in vehicle-hours of
trave rdaive to the control dternative. The trave time benefits are then determined for the
emergency vehicles assuming tha the vadue of time for emergency vehicles is 30 times the normd
vaue of time (this large vaue of time is assumed because saving time could trandate into saving
livesin the case of emergency vehicles).

1.2.2 189 Advanced Traffic Management Sysem

I TS Improvement Specification
To define this project in IDAS, the following eements needed to be specified:

(2) The number and location of the CCTV cameras and traffic detectors,

(2) Thefreaway links that equipped with freaway monitoring and incident management
cagpatilities;

(3) The number and location of VMS and HAR; and

(4) Theyear of project opening and midyear of congtruction.
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Benefit Estimation Methodol ogy

To edimae the benefits of freeway monitoring and incident management, IDAS assumes the
following values a 55% reduction in incident duration, a 27% reduction in emissons levels, a 27%
reduction in fud consumption, and a 10% reduction in accident fatdity rate. These edimates are
based on reported savings from a number of deployments around the country. Because trave
demand models typicaly do not consder non-recurrent congestion, IDAS attempts to quantify the
bendfits of incident management by focusing on improvements in travd time reiability, indead of
direct trave time benefits. This cdculation is based on the links volume/capacity ratios, taking into
account the reductions in incident durations between the control and the ITS dternative. In addition
to cdculaing the trave time rdidbility benefits IDAS dso cdculates benefits resulting from
reductionsin emissons, fud consumptions and accident fatdity rates.

1.2.3 AVL & Automated Scheduling For CCTA Trandgt Vehicles and SSTA Paratrangt Vehicles

I TS Improvement Specification
Defining these two projectsin IDAS required specifying the following:

(1) Theyear of project opening and midyear of congtruction;

(2) The origin-destination zones affected (i.e. where mode shift could occur);

(3) Thetotal number of trangit and paratrangt vehiclesin the CCTA and SSTA fleets,

(4) Thetota number of trangt and paratrangt vehicles to be equipped with AVL;

(5) Average capita cost per vehicle (default values are $225,000 for atrangit vehicle, and
$85,000 for paratransit); and

(6) Annua operating costs for CCTA and SSTA

Benefit Estimation Methodology

IDAS assumes that the use of AVL and/or automated scheduling will result in both capital cost as
well as operating cost savings to the operating agency. The default values are a reduction between 1
and 2% in the fleet Sze, ad a reduction in the range of 5 to 8% in operating costs. In addition,
IDAS assumes a reduction in both in-vehide and out-of-vehidle travd time for trangt and
pararangit in the range of 15% for the combined use of AVL and automated scheduling. IDAS then
evaduaes the effect of reductions in trangt travel times on the mode split in the region (by
performing a mode split run), and estimates changes in vehicle miles of travel and speeds.  Changes
in vehicle mile of travd and speeds are findly used to estimate reductions in emissons, fud
consumption and accident frequency.

1.3. Results

In this section, the results for each of the four ITS projects andyzed are presented. For the
Shelburne Road Smart Corridor project, the andyss was run separatdly for phase Il (which
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involved sgnd coordination and preemption), as well as for the whole project (phases | and 1l
combined). The reason for doing o is that while the primary objective of phase | of the Smart
Corridor project was to mitigate the negative impacts of the condruction period, the verson of
IDAS used in the current study is not designed to explicitly account for congtruction impacts on
traffic flow. For each project, three tables, summarizing the output from the andyss will be
presented. The firg table gives the annua capitd as well as maintenance and operations cost of the
project over an andyss period of 10 years. The second table converts the yearly stream of costs
into an average annuad cost for the purpose of conducting the Benefit-Cost (B/C) ration. The third
table presents the annua benefits to be expected of the project, and gives the Annual B/C ratio.
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1.3.1 Shdlburne Road Smart Corridor Project — Phase |1: Signal Coordination and Preemption

TABLE 1.

CAPITAL AND M AINTENANCE AND OPERATIONS COSTS

2004 2005 2006 2007 2008 2010 2011
IMP #1 Signd
Coordination
Public Capital 24167 24167 24167 0 0 0 0 0 0 0 0
Private Capital 0 0 0 0 0 0 0 0 0 0 0
Public O&M 0 0 3400 3400 3400 3400 3400 3400 3400 3400 3400
IMP #2 Signd Preemption
Public Capital 17483 17483 17483 0 0 8667 8667 8667 0 0 17483
Private Capital 0 0 0 0 0 0 0 0 0 0 0
Public O&M 0 0 844 844 844 844 844 844 844 844 844
TOTAL:
Public Capital 41650 41650 41650 0 0 8667 8667 8667 0 0 17483
Private Capital 0 0 0 0 0 0 0 0 0 0 0
Public O&M 0 0 4244 4244 4244 4244 4244 4244 4244 4244 4244
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TABLE 2. AVERAGE ANNUAL COST

IMP #1 Signal Coordination

Public Capital $6, 843. 49
Private Capital $0. 00
Public O&M $3, 400. 00
SUBTOTAL $10, 243. 49
IMP #2 Signal Priority
Public Capital $10, 107. 04
Private Capital $0. 00
Public O&M $843. 50
SUBTOTAL $10, 950. 54
TOTAL:
Public Capital $16, 950. 53
Private Capital $0. 00
Public O&M $4, 243. 50
GRAND TOTAL: $21, 194. 03
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TABLE 3. ANNUAL BENEFITS

Annual Benefits

Change in User Mobility 59, 551
Change In User Travel Time
Travel Time Reliability (0)
Change in Costs Paid by Users
Fuel Costs 63
Non-fuel Operating Costs 837
Accident Costs (Internal Only) 1,077
Change in External Costs
Accident Costs (External Only) 190
Emissions
HC/ROG 324
Nox 73
CO 7,538
Noise (773)
Other Mileage-Based Costs (0)
Other Trip-Based External Costs (0)
Change in Public Agencies Costs 0
Other Calculated Benefits 2,858
User Defined Additional Benefits 0
Total Annual Benefits 71,736
Average Annual Private Sector Cost 0
Average Annual Public Sector Cost 21, 194
Total Annual Cost 21, 194
Benefit/Cost Comparison ||
Net Annual Benefit (Benefit - Cost) 50, 542
Annual B/C Ratio 3.38
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1.3.2 Shelburne Road Smart Corridor Project — Phases| & |l Traveler Information and Signal Coordination & Preemption
TABLE 4. CAPITAL AND M AINTENANCE AND OPERATIONS COSTS

2002 ‘ 2003 | 2004 2005 2006 | 2007 2008 2009 | 2010 2011 2012

IMP #1 Phase | Signal Coordination
Public Capital 45,417 | 45,417 | 45, 417 0 0 0 0 0 0 0 0
Private Capital 0 0 0 0 0 0 0 0 0 0 0
Public O&M 0 0 3,400 | 3,400 | 3,400 | 3,400 | 3,400 | 3,400 | 3,400 | 3,400 | 3,400
IMP #2 Emergency Sgnal Preemption
Public Capital 17,483 | 17,483 | 17, 483 0 0 8,667 | 8,667 | 8,667 0 0 17, 483
Private Capital 0 0 0 0 0 0 0 0 0 0 0
Public O&M 0 0 844 844 844 844 844 844 844 844 844
IMP #3 IVR Traveler Information System
Public Capital 38,667 | 38,667 | 38,667 0 0 7,667 | 7,667 | 7,667 0 0 7,667
Private Capital 0 0 0 0 0 0 0 0 0 0 0
Public O&M 0 0 119, 650(119, 650(119, 650|119, 650119, 650119, 650|119, 650|119, 650|119, 650
IMP #4 Traveler Information Website
Public Capital 9,667 | 9,667 | 9,667 0 0 7,667 | 7,667 | 7,667 0 0 7,667
Private Capital 0 0 0 0 0 0 0 0 0 0 0
Public O&M 0 0 49,150 | 49, 150 | 49, 150 [ 49, 150 [ 49, 150 [ 49, 150 | 49, 150 | 49, 150 | 49, 150
IMP #5 CCTV Cameras
Public Capital 62,667 | 62,667 | 62, 667 0 0 0 0 0 0 0 33,333
Private Capital 0 0 0 0 0 0 0 0 0 0 0
Public O&M 0 0 98, 600 | 98, 600 [ 98, 600 | 98, 600 | 98, 600 | 98, 600 | 98, 600 | 98, 600 | 98, 600
IMP #6 Portable VMS
Public Capital 25,750 | 25, 750 | 25, 750
Private Capital 0 0 0
Public O&M 0 0 10, 200 | 10, 200 | 10, 200 | 10, 200 | 10, 200 | 10, 200 | 10, 200 | 10, 200 | 10, 200
TOTAL:
Public Capital 199, 650 |199, 650|199, 650 0 0 24,000 [ 24, 000 [ 24, 000 0 0 66, 150
Private Capital 0 0 0 0 0 0 0 0 0 0 0
Public O&M 0 0 281, 844 (281, 844|281, 844 |281, 844|281, 844 (281, 844 |281, 844|281, 844|281, 844
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TABLES. AVERAGE ANNUAL COST

IMP #1 Sgnal Coordination

Public Capital $12,861. 04
Private Capital $0. 00
Public O&M $3, 400. 00
SUBTOTAL $16, 261. 04
Public Capital $10, 107. 04
Private Capital $0. 00
Public O&M $843. 50
SUBTOTAL $10, 950. 54

IMP #3 IVR Travder Information

IMP #5 CCTV Cameras

System
Public Capital $14, 388. 03
Private Capital $0. 00
Public O&M $119, 650. 00
SUBTOTAL $134, 038. 03
Public Capital $6, 175. 84
Private Capital $0. 00
Public O&M $49, 150. 00
SUBTOTAL $55, 325. 84

TOTAL:

Public Capital $22,544. 33
Private Capital $0. 00
Public O&M $98, 600. 00
SUBTOTAL $121,144. 33
Public Capital $7,291. 85
Private Capital $0. 00
Public O&M $10, 200. 00
SUBTOTAL $17, 491. 85

Public Capital $73, 368. 13
Private Capital $0. 00
Public O&M $281, 843. 50
GRAND TOTAL.: $355, 211. 63
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TABLE 6. ANNUAL BENEFITS

Annual Benefits

Change in User Mobility
Change In User Travel Time
Travel Time Reliability
Change in Costs Paid by Users
Fuel Costs
Non-fuel Operating Costs
Accident Costs (Internal Only)
Change in External Costs
Accident Costs (External Only)
Emissions
HC/ROG
Nox
CO
Noise
Other Mileage-Based Costs
Other Trip-Based External Costs
Change in Public Agencies Costs
Other Calculated Benefits
User Defined Additional Benefits
Total Annual Benefits

61, 619
(0)
63
837
1,077

190

Annual Costs

Average Annual Private Sector Cost
Average Annual Public Sector Cost
Total Annual Cost

Benefit/Cost Comparison

Net Annual Benefit (Benefit - Cost)
Annual B/C Ratio

(277, 692)

0.22
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1.3.2 189 Advanced Traffic Management System
TABLE7. CAPITAL AND M AINTENANCE AND OPERATIONS COSTS
| 2002 2003 | 2004 2005 2006 | 2007 & 2008 2009 2010 2011 2012

IMP#1 CCTV Deployment
Public Capital 72000 | 72000 | 72000 0 0 0 0 0 0 0 33333
Private Capital 0 0 0 0 0 0 0 0 0 0 0
Public O&M 0 0 68400 | 68400 | 68400 | 68400 | 68400 | 68400 | 68400 | 68400 | 68400
IMP #2 Loop Detectors
Public Capital 14667 | 14667 | 14667 0 0 14667 | 14667 | 14667 0 0 14667
Private Capital 0 0 0 0 0 0 0 0 0 0 0
Public O&M 0 0 4000 4000 4000 4000 4000 4000 4000 4000 4000
IMP#3VMS
Public Capital 160417 | 160417 | 160417 0 0 9167 9167 9167 0 0 9167
Private Capital 0 0 0 0 0 0 0 0 0 0 0
Public O&M 0 0 18200 | 18200 | 18200 | 18200 | 18200 [ 18200 | 18200 | 18200 | 18200
IMP#4 HAR
Public Capital 5500 5500 5500 0 0 0 0 0 0 0 0
Private Capital 0 0 0 0 0 0 0 0 0 0 0
Public O&M 0 0 1200 1200 1200 1200 1200 1200 1200 1200 1200
Incident management
Public Capital 140533 | 140533 | 145033 | 4500 9000 77033 | 81533 | 77033 9000 4500 81533
Private Capital 0 0 0 0 0 0 0 0 0 0 0
Public O&M 0 0 219225 | 219225 | 219225 [ 219225 | 219225 | 219225 [ 219225 | 219225 | 219225
TOTAL:
Public Capital 393117 | 393117 | 397617 | 4500 9000 | 100867 | 105367 | 100867 | 9000 4500 | 138700
Private Capital 0 0 0 0 0 0 0 0 0 0 0
Public O&M 0 0 311025 | 311025 | 311025 | 311025 | 311025 | 311025 | 311025 | 311025 | 311025
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TABLE 8.

AVERAGE ANNUAL COST

IMP #1 CCTV Deployment

Public Capital $25, 187. 33
Private Capital $0. 00
Public O&M $68, 400. 00
SUBTOTAL $93, 587. 33
IMP #2 Loop Detectors |
Public Capital $10, 731. 19
Private Capital $0. 00
Public O&M $4, 000. 00
SUBTOTAL $14,731. 19
Public Capital $49, 537. 78
Private Capital $0. 00
Public O&M $18, 200. 00
SUBTOTAL $67,737.78
Public Capital $1, 557. 48
Private Capital $0. 00
Public O&M $1, 200. 00
SUBTOTAL $2, 757. 48
IMP #5 Incident
management
Public Capital $78,519. 21
Private Capital $0. 00
Public O&M $219, 225. 00
SUBTOTAL $297, 744. 21
Public Capital $165, 532. 99
Private Capital $0. 00
Public O&M $311, 025. 00
Private O&M $0. 00
GRAND TOTAL.: $476, 557. 99
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TABLE9. ANNUAL BENEFITS

Annual Benefits

Change in User Mobility 4, 383
Change In User Travel Time
Travel Time Reliability 1, 285,776
Change in Costs Paid by Users
Fuel Costs 1,422
Non-fuel Operating Costs (0)
Accident Costs (Internal Only) 7,370
Change in External Costs
Accident Costs (External Only) 1,301
Emissions
HC/ROG 3,751
Nox 19, 393
CO 55,142
Noise (0)
Other Mileage-Based Costs (0)
Other Trip-Based External Costs (0)
Change in Public Agencies Costs 0
Other Calculated Benefits (0)
User Defined Additional Benefits 0
Total Annual Benefits 1,378, 538
Annwalcoss |
Average Annual Private Sector Cost 0
Average Annual Public Sector Cost 476, 558
Total Annual Cost 476, 558
Benefit/Cost Comparison
Net Annual Benefit (Benefit - Cost) 901, 980
Annual B/C Ratio 2.89
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124 AVL & Scheduling For CCTA Trandt Vehicles

TABLE 10. CAPITAL AND M AINTENANCE AND OPERATIONS COSTS
2002 2003 | 2004 2005 | 2006 2007 2008 2009 2010 2011 2012
AVL & Scheduling
Public Capital 131, 500[131, 500[131, 500
Private Capital 0
Public O&M 67,165 |67, 165|67, 165|67, 165|67, 165|67, 165|67, 165|67, 165[67, 165
TOTAL:
Public Capital 131, 500[131, 500(131, 500
Private Capital 0
Public O&M 67, 165 |67, 165|67, 165[67, 165|67, 165(67, 165[67, 165[67, 165(67, 165
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TABLE 11. AVERAGE ANNUAL COST

IMP #1 AVL & Scheduling

Public Capital $39, 469. 29
Private Capital $0. 00
Public O&M $67, 165. 00
SUBTOTAL $106, 634. 29
Public Capital $39, 469. 29
Private Capital $0. 00
Public O&M $67, 165. 00
GRAND TOTAL.: $106, 634. 29
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TABLE 12. ANNUAL BENEFITS

Annual Benefits

Change in User Mobility 76, 241
Change In User Travel Time
Travel Time Reliability (0)
Change in Costs Paid by Users
Fuel Costs 2
Non-fuel Operating Costs 294
Accident Costs (Internal Only) 569
Change in External Costs
Accident Costs (External Only) 100
Emissions
HC/ROG 40
Nox 55
CO 452
Noise 2
Other Mileage-Based Costs (0)
Other Trip-Based External Costs (0)
Change in Public Agencies Costs 86, 250
Other Calculated Benefits (0)
User Defined Additional Benefits 0
Total Annual Benefits 164, 005
Annualcoss | |
Average Annual Private Sector Cost 0
Average Annual Public Sector Cost 106, 634
Total Annual Cost 106, 634
Benefit/Cost Comparison
Net Annual Benefit (Benefit - Cost) 57,371
Annual B/C Ratio 1.54
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1.25 AVL & Automated Scheduling For SSTA Vehicles

TABLE 13.

CAPITAL AND M AINTENANCE AND OPERATIONS COSTS

2002 2003 | 2004 2005 | 2006 | 2007 2008 | 2009 2010 2011 2012

AVL & Automated Scheduling
Public Capital 74,917|74,917|74, 917 17, 250
Private Capital 0 0
Public O&M 48, 093|48, 093(48, 093|48, 093(48, 093|48, 09348, 093|48, 093[48, 093
TOTAL:
Public Capital 74,917|74, 917|74, 917 17, 250
Private Capital 0 0
Public O&M 48, 093]48, 093(48, 093|48, 093|48, 093]48, 09348, 093]48, 093[48, 093
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TABLE 14. AVERAGE ANNUAL COST

IMP #1 AVL & Automated Scheduling

Public Capital $23, 698. 01
Private Capital $0. 00
Public O&M $48, 092. 50
SUBTOTAL $71, 790. 51
Public Capital $23,698. 01
Private Capital $0. 00
Public O&M $48, 092. 50
GRAND TOTAL.: $71, 790. 51
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TABLE 15. ANNUAL BENEFITS

Annual Benefits

Change in User Mobility 76, 241
Change In User Travel Time
Travel Time Reliability (171)
Change in Costs Paid by Users
Fuel Costs 2
Non-fuel Operating Costs 294
Accident Costs (Internal Only) 569
Change in External Costs
Accident Costs (External Only) 100
Emissions
HC/ROG 40
Nox 55
CoO 452
Noise 2
Other Mileage-Based Costs (0)
Other Trip-Based External Costs (0)
Change in Public Agencies Costs 61, 900
Other Calculated Benefits (0)
User Defined Additional Benefits 0
Total Annual Benefits 139, 484
Anualcoss |
Average Annual Private Sector Cost 0
Average Annual Public Sector Cost 71,791
Total Annual Cost 71,791
Benefit/Cost Comparison
Net Annual Benefit (Benefit - Cost) 67,693
Annual B/C Ratio 1.94
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14 Discussion

As can be seen from the above, the results indicate that, with the exception of phase | of the Smart
Corridor project, al proposed ITS projects are expected to yield a favorable Benefit/Cost (B/C)
ratio. As previoudy mentioned, the falure of IDAS to account for the negative impacts of
congtruction could very wel explan the rather low benefit-cost ratio obtained for the Smart
Corridor project. In addition, the vaue of traveler information systems becomes more obvious with
large-scde deployment.  Deploying a traveler information sysem only for Route 7 is not likdy to
have a sgnificant impact on travel conditions in the region. However, as the system is expanded,
one should expect to observe more significant benefits.

With regard to the projects yidding a postive B/C ratio, Ssgna coordination appears to yidd the
maximum rétio (B/C = 3.38), followed by incident management for -89 (B/C = 2.89). AVL and
automated scheduling for paratrangt comes third with a B/C ratio of 1.94, and AVL and scheduling
for trandt comes fourth with a B/C ratio of 1.54. It is worth mentioning here, however, that in
conducting the analyss for Chittenden County, we have used unit codts for the ITS equipment that
are somewha on the low sde. This is because the County, given the current demographics and
trave conditions and the absence of red congestion from its transportation system, will likely
deploy ITS applications at asmaller scale compared to larger metropolitan aress.

A word of caution regarding the IDAS anayss results is warranted here.  IDAS output should
aways be regarded as just what it redly is - an estimate. A number of assumptions are implicit in
IDAS s andlyses, among the most basic of which is the assumption that the observed vaues of ITS
benefits are transferable to other regions. In other words, if a particular ITS gpplication was
observed to yied certain benefits in one area of the country, a Smilar gpplication deployed in a
different region would be expected to yidd dmilar benfits.  While this is one of the most
fundamentd of IDAS's assumptions, evauatiion studies have shown that there could be a rather
wide range for the benefits to be expected from amilar ITS gpplications, depending upon loca
conditions a the Ste where they are deployed. This should be kept in mind, paticularly given the
fact that a mgority of the values regarding ITS benefits stored in IDAS benefits library comes from
evauation sudies conducted in areas tha are larger than Chittenden County. Having said o0
however, it is far to mention that IDAS, despite its limitations and shortcomings, is currently the
only tool avallable for conducting Benefit/Cost analyses for ITS deployment. IDAS output could
thus provide vauable direction and indght with respect to the likdy cost-effectiveness of different
ITS deployments, provided that its output is used with caution.
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