City of Bellevue

ITS Master Plan

EFExecutive Summary

Enhancmg Transportatlon Safety and Eﬁ c:ency

Prepared by

DKS Associates

TRANSPORTATION SOLUTIONS

Pl July 28, 2004




=) Acknowledgements

Bellevue ITS Steering Committee

Laurie Gromala, P.E. .-‘-BE
Ko g
Mark Poch, P.E., PTOE I~
O & m
Ron Kessack "%ﬁ-;f %;;,:03

\5\ - -

Mike Whiteaker, P.E., PTOE ING

Consultant Team
DKS Associates

Chris Long, P.E.
Dustin Luther
Renee Hurtado

TRANSPORTATION SOLUTIONS



Table of Contents

INTRODUCTION ...t ette e e et e e et e e e e e e et e e e e e e e e e e e e e e e e eae e e eaaa e e e esn e e e eaneeeennnes 1
AT = L S I IS X R 1
Whatisthe Bellevue ITS PIan? ... 2
Why is the Plan Important? ... 2
How was the ITS Plan Developed? ... 3

TS MASTER PLAN VISION . .coiiiiiiiiiie et 3

EXISTING CONDITIONS ... ettt et ettt e e e e e eenees 4

NEEDS ASSESSMENT ..evtuitittueeeetueeeetneesssnneeessneeessnaeeennaeeesnnaeeesnaaeesnaeeeennnns 8

REGIONAL ARCHITECTURE ...ttvtueeitteeeetieeeesaeeesssnaesessnaeessnneeensneessnnaasesnneeeesnnss 9

CONCEPT OF OPERATIONS tvtuuiettetttieeesettsaeeesessnaseeseessnnseessessnaesassnsnnaeeeees 10

DEPLOYMENT PLAN ..ttt ettt e e e e et e e e e e e eenaes 11
High Priority Projects .......oooeeieeeee e 12

ITS BENEFITS ..ttt ettt et e e e e e e e e e e e e eeeees 27

N EXT STEPS ..tttute et eeeeeeeeettt e e e e e e e e e e e e e eaa e e e e e e e e e eeeeessan e e e eeeeeeeeensnnnnnaaens 28

GLOSSARY OF ACRONYMS ... s s s s aa s s s s e s e s s s s s e e e s e e e s s e e e s s e aaaaaaaaaaaens 29

Tables

TaBLE E-1:  Regional ITS System Engineering Analysis Compliance ...............c.c............ 2

TABLE E-2:  Summary of NEEAS .........c.ovovoueeeeeeeeeeeeeeeeeee e, 8

TABLE E-3:  Deployment Cost SUMMArY ..........c.coovoveveeeeeeeeeeeeeeeeeeeeeeeeeeee e, 11

TABLE E-4:  Deployment SChedUIE ............ooveeeeeeeeeeeeee e 11

TABLE E-5:  Project SUMMAry Table .........cooeiieoeeeeeeeeeeeeeeeee e 14

Figures

FIGURE E-1:  ITS Planning ProCeSS ..........oowoueoueeeeeeeeeeeeeeeeeeeeeee e 3

FIGURE E-2: Existing Traffic Signal LOCAtIONS ..........c.cvoeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 5

FIGURE E-3: Existing Data Station LOCAtIONS ............c.c.ceeeeeeeeeeeeeee e 6

FIGURE E-4: Existing Communications INfrastructure ..............cocoveoeeeoeeeeeeeeeeeeeeeeeen 7

FIGURE E-5: Bellevue’s National ITS Architecture Sausage Diagram .............cccccoevevreen.... 9

FIGURE E-6: Regional Traffic Control Interagency Relationship.............ccccccceveucueucuennn... 10

FIGURE E-7: Proposed Variable Speed Limit Sign Locations ..............cccccceueueveveueueeennns. 19

FIGURE E-8: Proposed Weather Station LOCAtONS ..............c.coueeeeveeieeeeeeeeeeeeeeeeeenn 20

FIGURE E-9: Proposed City-Wide CCTV Deployment .............ccceueueueucucueeeeeeeeeeeeeeeeenne, 21

FIGURE E-10: Proposed Dynamic Message SigNns ..........ccccceueueueeucueeeccecceeesseenenen 22

FIGURE E-11: Proposed Fiber Optic CommMUNICAtIONS ...........c.cccoveveeeeeieeeeeeeeeeeeeeeeeens 23

FIGURE E-12: Proposed Transit Signal PriOrity ..........c.ccooooeeooeeeeeeeeeeee e 24

FIiGURE E-13: Proposed Flood Warning Equipment LOCations ...............ccoceeeeeeeeeeeeeannn 25

FIGURE E-14: Proposed Real Time Transit Arrival Signs ..........cccooooeeeeeeeeeeeeeeeeeeeeeee 26






THE CITY OF BELLEVUE IS CENTRALLY LOCATED EAST OF SEATTLE IN THE PUGET SOUND REGION.
THE CiTy HAs: mmermom BASIC TECHNOLOG Y-BASED TOOLS.AND INTELLIGENT

. TRANSPORTATION SYSTENMS - TS) STRATEGIES. HOWEVER, UNTIL NOW THERE HAS NOT BEEN A
COMPREHENSIVE; SYSTEMATIC LOOK AT FUTURE EXPANSION AND MANAGEMENT OF ITS..THis PLAN
REPRESENTS A’COMPREMENSIVE EVALUATION OF THE CITY’S NEEDS AND. QPPORTUNITIES FOR ITS
APPLICATIONS OVER “THE NEXT 20 YEARS. THE PRIMARY OBJECTIVE OF’THE PLAN IS TOIDENTIFY
*POTENTIAL ITS SOLUTIONS THAT WILL ADDRESS SPECIFIC TRANSBDRTAT[ON RELATED PROBLEMS
BASED ON A SET OF CLEARLY DEFINED NEEDS. i % £ 7 7 AR

O

The City of Bellevue has had steady growth in both population and employment over the past thirty years. Since
1970, the population has almost doubled, and by the year 2020, the population is expected to grow another 24
percent. The significant growth, coupled with reliance on the automobile as the primary means of transportation,
has placed a tremendous burden on the City’s transportation infrastructure. As the City continues to expand, a
- N coordinated, systematic approach will be necessary to effectively

Bellevue Population Growth manage the transportation infrastructure. By working efficiently

160.000 135,085 and cooperating with other local agencies, the City can build
140,000 ] . .
0000 109935 and manage a smarter transportation system using [TS.
5 100,000 - OB .
f oo mem What is ITS?
£ 60000 / ITS is the application of a range of advanced technologies and
40,000 proven management techniques to enhance mobility and
12,806, . ..
20,000 | / transportation productivity, enhance safety, conserve energy
0 e e e resources and reduce adverse environmental effects.

1950 1960 1970 1980 1990 2000 2010 2020 2030

Year
\\ S

ITS uses real-time information to integrate and manage the components of a conventional transportation system
(roads, transit, ramp meters, traffic signals, etc.). I'TS can perform the following functions:

m  Alert motorists, commercial vehicles, emergency response personnel and transit operators of congestion by

collecting, processing and disseminating real-time information. -
CCTV Cameras _ » ‘n's\"tgtt-!iglg P
m  Provide real-time transit arrival and departure information to .

passengers allowing them to time their departure from work or home

to transit stops.
m  Reduce corridor congestion by rapidly detecting and responding to Variable

traffic incidents. Message Signs

m  Reduce response times to incidents and emergencies for City
maintenance staff and emergency services personnel through enhanced
data and surveillance.

Bellevue ITS Master Plan 1 July 2004



Introduction

In the past, the common belief was that we could meet the demand for mobility by building and expanding highways
and bridges. However, as many areas of the country have built out the roadway network, traffic congestion has
increased to overfill the infrastructure and we must consider new ways of managing traffic. ITS provides new tools
to compliment traditional transportation thinking and the approach is catching on worldwide.

Deployment of ITS tools and strategies, seen as the next major evolutionary stage of surface transportation, is
expected to be the focus of implementation efforts early in this century, much like the highway system program was
the focus of the last 60 years. ITS is no longer an alternative or option in dealing with congestion and increasing
highway travel, but rather it is one of the most cost effective ways to obtain a more efficient transportation system.

What is the Bellevue ITS Plan?

The Bellevue ITS Plan is a road map to implement an integrated system of
transportation strategies based on a set of identified opportunities. The
plan’s purpose is to establish the need for ITS investments in the region, to
identify relative priorities to direct ITS investment, and to identify specific

projects to be deployed to address identified needs.

—

. - o 1) 44 (1T is no longer an \
Why is the Plan Important? f‘@r’@ Py
7‘/ option in dealing
AnITS plan: K\T/Q with congestion and
m  creates the framework from which ITS benefits can be realized; 5:‘} LR U
. . ., travel. It is one of
m represents a comprehensive analysis of the City’s ITS goals; Y
= ensures that ITS projects in the City will be eligible for Federal ITS funding; and effective ways to
m prioritizes financial resources for ITS opportunities. obtain a more
efficient
. . . transportation
Table E-1. Regional ITS System Engineering
Analysis Compliance \ system. )

This plan was coordinated with regional efforts,
such as the Puget Sound Region ITS
Architecture, to ensure I'TS strategies throughout
the region are integrated and complementary.
In addition, this coordination helps assure that
Bellevue is eligible for Federal ITS funding.
During the development of the Regional ITS
Architecture, the Puget Sound Regional Council
(PSRC) created a document outlining
procedures for local agencies to follow to
comply with the regional ITS plan and Federal
guidelines. The guidance document outlined a
“System Engineering Analysis” that should be
followed by local ITS projects. Table E-1
summarizes how the System Engineering

ITS Plan Compliance

System Engineering Analysis

1. Description of how project fits into the
Regional ITS Architecture

Review of Applicable Market Packages
Regional ITS Integration Strategy '

Other Stakeholders to Consider
Develop a Project Operational Concept
Develop a Project ITS Architecture

2. Roles and responsibilities of

participating agencies
3. Requirements definition

Regional Architecture
Concept of Operations
Concept of Operations
Deployment Plan
Concept of Operations
Concept of Operations

Project specific and not part of the regional
plan. This will need to be developed at the
time of project deployment.
Project specific and not part of the regional
plan. This will need to be developed at the
time of project deployment.

Project specific and not part of the regional
plan. This will need to be developed at the
time of project deployment.

Regional Architecture

4. Analysis of alternative system
configurations and technology options

5. Procurement options

6. Applicable ITS standards and testing
procedures

7. Procedures and resources necessary

Project specific and not part of the regional

for operations and management of the
system

plan. This will need to be developed at the
time of project deployment.

Analysis was incorporated into the Bellevue ITS
Master Plan.

Bellevue ITS Master Plan
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Introduction

How was the ITS Plan Developed?

The development of the ITS plan started with identifying the ITS Vision for Bellevue. This Vision maintains a
consistent goal in the identification of future projects, and when coupled with the inventory of the existing ITS
conditions, it helped determine the City’s I'TS related needs.

The data from the needs assessment and the existing conditions inventory were used to develop the Bellevue
Regional Architecture, which is a view of ITS in Bellevue displayed in a format developed by the United States
Department of Transportation (U.S. DOT). The Regional Architecture helped identify where interagency arrangements
will be needed. The interagency relationships are documented in the Concept of Operations. All of these steps
help develop the final product, which is the deployment plan. This process is shown graphically in Figure E-1.

Existing :
Conditions'

>
Concept of
Operations

Figure E-1. ITS Planning Process

The City of Bellevue Transportation Department Executive Team developed the following four statements to
capture the vision of ITS in Bellevue.

Vision Statement #1 Vision Statement #2
Maximize the safety and efficiency of the City’s Support Emergency Services in their efforts in
transportation system for residents, business saving lives and protecting the City’s
owners, and visitors to the City of Bellevue. transportation infrastructure.

Vision Statement #3 o
Maximize the quality of transportation service o Vision Sta tement #4 -
provided by the City of Bellevue to residents, Be active in and support regional ITS initiatives.

business owners, and visitors.

Bellevue ITS Master Plan 3 July 2004



The existing conditions analysis describes the City’s ITS infrastructure as well as planned ITS elements included in
other local planning efforts. The benefits of ITS to the City are quite broad, so the implementation of ITS is
recommended in a variety of reports including the Bellevue Transit Plan, the Bellevue-Redmond Overlake
Transportation Study, the 148th Avenue Mobility Improvements, the Bellevue Capital Investment Program, the
Downtown Implementation Plan, the PSRC Regional Architecture, and the Bellevue Emergency Operations Plan.

The ITS related equipment operated by the City includes:
m  Traffic signals at 170 intersections (See Figure E-2)

m  Approximately 500 system detectors (See Figure E-3)
m  Computran central signal system

m  Copper traffic signal interconnect (See Figure E-4)

m  Traffic management center (TMC)

m  Closed Circuit Television (CCTV) cameras at 20
locations

m  Fiber optics for communications between the TMC and
CCTYV cameras (See Figure E-4)

m  Portable message signs and highway advisory radio

m  Emergency vehicle pre-emption at nearly all signalized
intersections

m  Transit Signal Priority (TSP) at two signalized
intersections

m  Driver feedback signs for traffic calming

m  Variable speed limit signs at school zones

m 911 and emergency operation centers

The Washington State Department of
Transportation (WSDQOT) also operates ITS
equipment within City boundaries, including:

m  CCTV cameras at 31 locations
m  Metering at 24 ramps
m  Variable message signs at six locations

m  Highway Advisory Radio (HAR) attwo
locations

m  Data stations throughout the Bellevue area
freeways

Bellevue ITS Master Plan 4 July 2004
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Needs Assessment

>
L L

i

The Vision statements developed for the Bellevue ITS plan provided a high-level view of the ITS goals in the
region, however a more detailed view is needed to determine the specific elements for deployment in the future.
Through an interview process with a variety of City departments, the needs assessment identified many potential
uses for I'TS technology in the City. The groups interviewed included: Traffic Management, Information Technology,
Right-of-Way, Planning, Modeling and Forecasting, Maintenance, Fire, Police, Emergency Management and the
Transportation Commission.

Table E-2 summarizes the Bellevue ITS needs. These needs are categorized into the five functional areas used
throughout this report to manage needs and future projects.

Table E-2. Summary of Needs

Travel and Traffic Management Public Transit Management

Communications 28  Transit signal priority support
1 Utilize City's existing communications infrastructure 29 Real-time transit arrival and departure information
2 Expand existing traffic operations communications
3 Upgrade communications (multi-mode to single-mode fiber)

Traffic Operations and Management Emergency Managmeent
4 Pedestrian and bicycle treatment (detection) 30  Remote monitoring
5 Expanded video surveillance 31 CCTV Video at 911 Dispatch, EOC, and Police
6 Enhanced traffic control capabilities 32 Automatic incident detection
7 Expanded use of driver feedback signs 33 Mobile data terminals for incident management
8 Probe vehicle data 34 Dynamic route mapping for dispatch center
9 Signal pre-empt for police vehicles 35  AVL on all emergency vehicles

10 Center-to-center link to neighboring agencies
11 Red light and speed photo enforcement

12 Procurement of standards based equipment Information Management

13 Automatic detection of traffic equipment malfunctions 36  Query-able traffic data
14 Improved vehicle classification system 37  Expanded interagency data sharing
15 Expand system detection 38  GIS based equipment management

16 Traffic management center equipment upgrade
17 Heavy-rail crossing advanced preempt

Traveler Information Maintainance and Construction

18  Expanded use of VMS (includes additional installation) 39  Ice and flood detection and weather information
19 Dynamic detour route development and management 40 Improve traffic management in work zones
20  Real-time construction information 41 AVL on maintenance vehicles

21 Web-based traveler information
22 Automated commuter alerts
23 Parking management system
24 Driver information via other agency VMS
25  Highway advisory radio
Incident Management
26 Incident management system
27 Interagency incident management

Bellevue ITS Master Plan 8 July 2004
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User Needs
Assessment

Market
Package
Selection

Definition of
Architecture Flows
and Interconnects

Travelers gy, &t Centers
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Functional area of ITS

The creation of a Regional
Architecture provides the
following benefits:

City of Bellevue

Regional
ITS Architecture

o

1!11
|||

Travelers

Remote Traveler
Support
511 Traveler Information

Kiosks

m  Displays a high-level view

of the integration of ITS

Personal Information
Access
SmartTrek

Personal Computing Device:

(L

systems within the City of

= Existing

Planned

The U.S. DOT defines a Regional ITS
Architecture as a specific, tailored framework
for ensuring institutional agreement and technical
integration for the implementation of I'TS projects
in a particular region. Simply stated, the Regional
Architecture helps define the elements of the ITS
system and the standard information that is
exchanged between these elements. The
guidelines for developing a Regional Architecture
are defined in the National ITS Architecture.

The National ITS Architecture is a tool used to
create a common framework for planning,
defining, and integrating intelligent transportation
systems. The architecture was developed to
define the following ITS features:

Centers

The physical entities or subsystems where the functions reside (e.g. roadside or vehicle)
The information flows that connect the functional areas and subsystems

Subsystems
Not Planned

Traffic Management
Bellevue, WSDOT, Redmond
Issaquah, Kirkland, King County

Transit Management
King County Metro

Archived Data |
Managment
Archive Data Center

Information Service
Provider
SmartTrek

Media

Emergency

!

Bellevue 911 Center
Bellevue EOC
Bellevue Police / Fire

Construction

Management
Bellevue Service Center

Bellevue. Wide Area Wi (Mob?le) Ci icati )— Wireline (Fixed-Point to Fixed-Point) Communications )
) ; : i
m  Createsacommonplatform ~ | & : ’—vlﬁ A [ i7 Parking Management]
. i ¢ 1| General Public [T raffic Signals CCTV Cameras Bellevue '
to compare architectures o | 1 Constroction 1 iy || R
s ! Vehicles i Emergenc; FQL“"?SH‘L --------------
th 1 b . : = } AVL for Maintenar VehiE::Ies 4 \ssaquah Issaquah
with neighboring regions. g e Vehicles 12— e R
. . . . H Preemption
m  Permits the identificationof  § | I iy i |
. . . . o Transit Vehicles 5 Bellev
jurisdictional and system S | 3| Veroseralrrery s s
s ot A s ood Warning Devices !
interconnections that will o | Siowarirs momator s S Belewe
: % ynamic Message Signs| Sub
ultimately be referenced H ; e Not Pannes
. . C‘;fw,?f H Bellevue H ; Probe Vehicle System i ______} T R
when designing Elements of e N encies | ) B Rot Ao e | e . d‘ iy —
enicies ellevue oaasiae
the ITS Plan.
m  Serves as a focal point for Figure E-5. Bellevue’s National ITS Architecture Sausage Diagram

discussions among the

Stakeholders concerning respective roles and responsibilities.

In addition to these benefits, a Regional Architecture must be created to meet the requirements to obtain Federal
ITS funding. The Federal Highway Administration (FHWA) Federal-Aid Policy Guide, Title 23, Part 940 states
that a Regional Architecture must be developed to show conformance of the region’s I'TS projects to the National

ITS Architecture.

Bellevue ITS Master Plan
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Regional Architecture

A list of the complete inventory of all existing and planned ITS elements was developed. This included their
relationship with associated Stakeholders as well as their relationship with the appropriate National ITS Architecture
defined subsystem. The subsystems applied to this project are shown in the National ITS Architecture standard
“Sausage Diagram” in Figure E-5.

The process of developing a Regional Architecture also helps identify the Market Packages needed in the ITS
Plan. A Market Package is a categorization of ITS technologies into individual packages for guiding the design and
deployment of ITS. The Market Packages are used in the I'TS Plan to organize the interagency I'TS concepts of
operations and to define projects in the Deployment Plan. Selecting Market Packages also helps identify the ITS
standards that should be applied to future projects.

Concept of Operations

ITS strategies often require a high level of coordination and cooperation among multiple agencies in order to realize
their maximum benefits. The concept of operations provides an outline of the roles and responsibilities of the many
agencies that are Stakeholders in ITS projects within Bellevue.

From the Market Packages identified in the Regional Architecture process, the following packages were recognized
as potentially needing interagency cooperation:

m ITS Data Warehouse, m Multi-modal Coordination, m Interactive Traveler Information, m Network
Surveillance, m Traffic Information Dissemination, m Regional Traffic Control, m Traffic Incident Management
System, m Regional Parking Management, m Emergency Management and m Construction Management.

For each interagency Market Package identified, both the agency-to-agency relationship and the information
exchange is determined. Agency-to-agency relationships range from a one-time consultation to operations and

maintenance of another agency’s S W washington State
. . . " Department of Transportation
equipment. Information exchange includes
video, data, command, data requests and Contrs! Share o -
status updates. Video Data ISSAQUAH
@King County Command Video
. . . . Request
Interagency coordination is nothing new METRO Data Status o
. . V'd
to the City as it already has agreements State Status
with other cities, counties and the state to A 4
. . Info Share dngE'(( .ata & Fu
share resources such as video feeds, signal Data N~ Video %ﬁ
i t and ﬁuuwo?’mwr Status CZmYyF €| Command
equipment and emergency response Ch AN Request
quip g y P 4‘;’,&5 ;_237‘0 Statue w
personnel.

Info Share

Figure E-6 provides an example of the . .
interagency relationships for the Regional Request
Traffic Control Market Package. Bing o Statue

Video
Command
Request

OF Al o
Status %o
™
H
-]

4 &
Tshinct©

ano¥

Figure E-6. Regional Traffic Control
Interagency Relationship
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Deployment Plan

This section summarizes all of the components of the
Deployment Plan, which is broken out into three
phases: 0 - 5 Year Plan, 6 - 10 Year Plan, and 11 - 20

Year Plan. The capital costs and operations and Table E-3. Dep.loyment Cost Summary
maintenance costs for each phase are listed in Table

E-3. All identified projects and their estimated [EaCAUILE Capital Operations and
deployment timeframe are listed in Table E-4 and are VEETE S LT LELCD
described in detail in Table E-5 at the end of this 0-5 Years $4,500,000 $154,000
section. The high plfiorit‘y projects sche‘:duled forthe 0 6 - 10 Years $4.600,000 $188,000
- 5 Year Plan are highlighted following Table E-4.

Figures E-7 through E-14 illustrate proposed locations |_11-20 Years $4,600,000 $419,000
for ITS equipment including variable speed limit signs, TOTAL $13,700,000 $761,000

proposed weather stations, CCTV cameras, dynamic
message signs, fiber optic communications, transit
signal priority, flood warning sensors and real time
transit arrival signs, respectively.

Table E-4. Deployment Schedule

ear Pla 0 ear Pla 0 ear Pla
D__|Project Title ez | 1]2[3]4[5[6[7]8]9[10[11[12[13[14]15[16[17[18[19]20

TM_01 Bicycle Detection

TM_02 911 Computer Aided Dispatch Interface
TM_03 Photo Enforcement

TM_04 Traffic Management Center Build-out [T ]
TM_05 Dynamic Route Guidance

TM_06 Automated Commuter Alert System

TM_07 Downtown Parking Management System

TM_08 Permanent Highway Advisory Radio (HAR)

TM_09 Vehicle Classification Detection

TM_10 Driver Feedback Signs

TM_11 Rail Crossing Interconnect

TM_12 Traveler Information Kiosks

TM_13 Variable Speed Limit Signs

TM_14 City-Wide CCTV Deployment

TM_15 Dynamic Message Signs

TM_16 City-Wide Communications

TM_17 Communications to Isolated Signalized Intersections
TM_18 Arterial Congestion Map

TM_19 [Central Signal System Replacement |
TM_20 Center to Center Integration - Redmond and WSDOT
TM 21 Signal System Upgrade for TSP and TRPS

PT_01 Transit Signal Priority

PT_02 Smart-Bus TSP Enhancements

PT 03 Real-Time Transit Arrival Signage

EM_01 Intra-Agency Video Sharing

EM_02 Traffic Information on Mobile Data Terminals
EM_03 Remote Monitoring of City Facilities

EM 04 Flood Warning System

IM_01 Traffic Data Query System

c e d S O O O
MC_01 Roadway Weather Information System
MC_02 Portable Work Zone ITS Equipment
MC_03 Maintenance Vehicle AVL Tracking System

Bellevue ITS Master Plan 11 July 2004



High Priority Projects
High priority projects are identified for deployment

within the first five-year timeframe. This section
describes each high priority project.

TMC Build Out

This project will provide new video
displays, switching equipment and
consoles for the designated TMC [
space at the new City Hall.

Ctty— Wide CCTV Deployment

i CCTV cameras will be used
to monitor traffic conditions,
4 monitor emergency events,
optimize signal timing, view
high accident locations, and
monitor flooding and weather.

Driver Feedback Signs

The City would like to expand the use of [
Driver Feedback signs in Bellevue as ameans
of traffic calming. These signs notify the
driver of their current speed and flash the
speed when they are traveling over the speed
limit. The City currently has approximately
20 signs and would like to deploy an
additional 10 signs.

Variable Speed Limit Signs

This project will deploy approximately 72 variable

speed limit signs in school speed zones on Bellevue

streets. These signs will adjust the posted speed by
R time of day with respect to school

# schedule. The City deployed their first

: 3 Elementary. The City would like to have
8 the ability n the future to communicate

Dynamic Message Signs
Full function VMS signs and limited |
state wayfinding signs will be deployed
to manage traffic during incidents such |
as flooding, large freeway accidents F==,
and special events in downtown [8

Bellevue. The need for six full function VMS signs and
three wayfinding signs has been identified.

Communications to Isolated Signalized
Intersections

This project will provide
communications to all the
signalized intersections in
the City that are currently ,
isolated from the signal [Sig
interconnect network.

City-Wide Communications

This project will phase in new fiber optic cables
throughout the City to communicate to the new field
= - c 1 devices and to
upgrade
to existing field
devices.

Arterial Congestion Map
This project will develop an arterial congestion map
based on system detector data and future floating car
data from GPS sensors. The City has an extensive
deployment of system detectors that can initially be used
for measurmg congestlon in the region. Itis assumed
- that GPS data
will provide a
more accurate
measurement
in the future,
so it s
anticipated
that the
system will
eventually
N migrate to a
. | GPSsystem.

Bellevue ITS Master Plan
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Center-to-Center Integration

This project will implement center-to-center
communications with Redmond’s future central signal
system and will re-establish the — of -
connection to WSDOT. The center-to- ¢, %
. . w [=]
center communications to WSDOT = v z
requires software upgrades on the 4 >

ds 40
; HING
interface servers. Washington State

" Department of Transportation

Stgnal System Upgrade for TSP and TRPS
- i This project will upgrade
q the City’s Computran
B system to improve traffic
| responsive pattern
selection (TRPS) and
TSP operations.

Transit Signal Priority
In ajoint effort with King County Metro and Sound
Transit, The City of Bellevue will deploy new TSP sites
near the Bellevue Transit Center as part of the
Downtown Access Project. In addition, the City is
starting a project to evaluate TSP along the corridor of
six of the most heavily traveled transit routes | ]

in Bellevue. This project
involves a joint effort with
King County Metro and
Sound Transit to install
TSP atupto 120 sites in F
the next twenty years.

Real-Time Transit Arrival Signage

This project will be a joint effort with King County
Metro and
Sound Transit to
deploy signage at
major transit
hubs and transfer
points to notify
travelers of the
estimated arrival
and departure

Deployment Plan

time for specific transit routes. The high priority locations
include the Bellevue Transit Center, Eastgate, South
Bellevue, Wilburton and Newport Hill Park and Rides,
Factoria Mall, Bellevue Square and the Crossroads
Shopping Center.

Intra-Agency Video
Sharing

911 center, the Emergency
Operations Center and the §
Bellevue Service Center.

; C1ty facilities such as
Downtown Park or Water

Flood Warning System

This project will deploy flood
monitoring equipment at six critical §
locations in Bellevue.

Traffic Data Query System -
This project will enhance the loop data management
program in the Computran system to improve access

z to historic system detector
data and provide access to
automated traffic count
information.

Roadway Weather Information System
Weather stations with roadway
temperature monitoring will be
included at six critical locations.

Road Conditions

[| Above 38 F
[[33Fto 38 F

I 32 F and below
[ No data

Bellevue ITS Master Plan
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Deployment Plan
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Legend

Variable Speed Sign Elementary School Locations

Existing Deployment
Future Deployment

i
it

July 2004

Figure E-7. Proposed Variable Speed Limit Sign Locations
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Future Weather Station
% High Priority
% Medium Priority

% Low Priority
Existing Weather Stations
% Existing

Legend

Figure E-8. Proposed Weather Station Locations
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Figure E-9. Proposed City-Wide CCTV Deployment
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Legend

Future VMS

4 High

4 Medium
Future Wayfinding
= High

Low

Existing VMS

4 WSDOT

Figure E-10. Proposed Dynamic Message Signs
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Future Fiber
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Figure E-11. Proposed Fiber Optic Communications
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Transit Signal Priority
QO Existing
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Transit Study Routes

Figure E-12. Proposed Transit Signal Priority
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Figure E-13. Proposed Flood Warning Equipment Locations
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Implementation of the Bellevue ITS Master Plan has the potential
to provide the following benefits to the City:

Improve Vehicle Travel Time

By decreasing the response time of City Staft to incidents such as
flooding and icy roads, vehicle travel times can be greatly reduced.
In addition, the Signal System Upgrade for TSP and TRPS will
provide more options for City Staff to improve network efficiency.

Travel Delay Travel FI.IGI Emissions Incident Transit Collisions
i v o dckiest Tosk Improve Traveler Safety

Time. - Performance Driver feedback signs, variable speed limit signs

and photo enforcement will increase safety by reducing vehicle speeds and erratic behavior at \
signalized intersections. City facility, flood, and weather monitoring will improve the safety of the \
City’s roadways and infrastructure by reducing maintenance response time. ‘

Improve Emergency Management

Projects like Intra-Agency Video Sharing, Traffic Information on Mobile Data Terminals,
and City-Wide CCTV Deployment provide more critical information to emergency pud
personnel; therefore increase their ability to respond to emergencies.

Improve Communications Coverage and Reliability

Both the City-Wide Communications project and the Communications to Isolated Signalized Intersections project
will add scalability and redundancy to Bellevue’s communications infrastructure.

Improve Traffic Conditions Awareness

Permanent Highway Advisory Radio, Dynamic Route Guidance, Automatic Commuter
Alert System, Dynamic Message Signs and the Downtown Parking Management
System all provide information to motorists that can be used to adjust their trip patterns
based on real-time information.

5 Improve Transit Speed and Reliability

Transit Signal Priority and Smart-Bus TSP Enhancements
encourage transit use by decreasing transit travel time.

Improve Interagency Communication

The Center-to-Center Integration with Redmond and WSDOT will provide traffic managers with the traffic data
and video necessary to manage traffic effectively near agency boundaries.

Improve Data Management

Projects like the creation of a Traffic Data Query System and an Arterial Congestion
Map will provide City staff with the data needed to enhance the operations of Bellevue’s
surface street network. .

Improve Staff Efficiency

By adding the ability to remotely monitor weather, flooding and
arterials, City staff will increase their efficiency to monitor and respond
to traffic and weather related incidents and emergencies.
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Completion of this plan is just the beginning of the work required to meet
the City’s ITS vision. The next step is to find ways to fit ITS into the
future capital and O&M expenditures for the City. The City currently
spends roughly $200,000 a year on ITS related projects. Tokeep up ¢ 500 000 -
with the deployment goals developed in this ITS plan, the City will need
to increase this value to roughly $1.0M a year for the next ten years.

[ 4

$1,000,000 -

$800,000

Given today’s budget conditions, 600,000 |
‘ allocating this amount of money into the

City’s annual budget would be difficult.  ° " |

However, opportunities exist to use a ~ $200:000 1

small portion of local funds to match state $0 -

or federal grant money. Partnering with Current Next 10 Years
local transit agencies on ITS projects can Annual ITS Spending

also open additional funding doors. There
is also homeland security money available from the federal government for projects
that enhance emergency management and surveillance.

The future of ITS in Bellevue will also rely on the maintenance of this document. The City should reevaluate it’s ITS
needs every three to five years and update their list of projects and priorities, as well as the Regional Architecture.
An updated and evolving plan will better position the City to take advantage of opportunities to deploy ITS
projects.

m = &

City of Bellevise
ITS Master Plan

fe= A«

Entuncing Tromporiation Safety and Effcency -

Reevaluate ITS Plan Every 3 - 5 Years: Needs, Prioritized Project List and Regional Architecture
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AVL
BCC
BNSF

Oo&M
PSRC
PT
SB

T™C
TRPS
TSP
U.S.DOT
VMS

WSDOT

Automated Vehicle Location
Bellevue Community College
Burlington Northern Santa Fe
Computer Aided Dispatch
Closed Circuit Television
Eastbound

Emergency Management
Emergency Operations Center
Federal Highway Administration
Geographical Information System
Global Positioning System

High Priority

Highway Advisory Radio
Information Management
Intelligent Transportation System
Low Priority

Medium Priority

Maintenance & Construction
Northbound

Operations and Maintenance
Puget Sound Regional Council
Public Transportation
Southbound

Travel & Traffic Management
Traffic Management Center
Traffic Responsive Pattern Selection
Transit Signal Priority

United States Department of Transportation
Variable Message Sign
Westbound

Washington State Department of Transportation
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