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Dear Mr. Foslien:

The Minnesota Department of Transportation (Mn/DOT) is pleased to
submit a proposal titled "ITMS Operational Test of Advanced Traffic
Management and Traveler Information Systems in the Twin Cities
Metropolitan Area", to the Federal Highway Administration (FHWA)
for participation in the Operational Test Program.

Our proposal presents a vision of a fully integrated, areawide
traffic management system for the Twin Cities. It demonstrates
that the transportation environment in the area has evolved
sufficiently to enable significant progress to be made in pursuit
of this vision. We see the Operational Test Program as the ideal
opportunity to make these advances.

The Twin Cities Operational Test Program is intended to act as the
bridge between the existing traffic management system and the above
vision, through a series of interdependent, interdisciplinary
projects in the area of data communication, system coordination and
integration, and advanced traffic control featuring partnership
between Federal and State DOT's and local jurisdictions as well as
private industries. We see this program providing a model not only
for the Twin Cities but for the nation's major urban centers as a
whole.

Our proposal has been prepared in anticipation of valuable input
from FHWA. We look forward to receiving your comments, and to
working in partnership with FHWA on this nationally significant
initiative.
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1. INTRODUCTION

Improving the efficiency of the nation's highways remains as one of the key objectives of the IVHS
community ever since the applications of advanced technology to highway transportation began to receive
the attention it is now getting. One of the primary initiatives in the drive to satisfy this goal is to better
manage and control the movement of traffic in the typically congested urban highway environment. The
Twin Cities of Minneapolis and St. Paul already has one of the most advanced traffic control and
management systems in the nation. Mn/DOT has a significant data collection and processing capacity
as well as the ability to disseminate information via changeable message signs and highway advisory
radio. The Integrated Traffic Management System (ITMS) program aims to integrate the existing traffic
management systems and coordinate their operation via a comprehensive communication network.

There can be no doubt that such an undertaking represents a considerable technical challenge. The
multijurisdictional nature of the Twin Cities traffic control system serves to complicate this already
complex situation. Therefore, the program participants have chosen to build the Twin Cities ITMS in
a modular fashion. The program will pursue localized integration as a first step in this metro-wide
initiative. The selection of pioneering test sites ensures that new technical and operational concepts can
be identified and evaluated in a localized but real-world environment. These concepts can then be
optimized before Mn/DOT and it's partners embark on the areawide program to follow. In addition to
this modular approach, Mn/DOT is also undertaking some necessary integration initiative across the metro
area. These include the routing of a new fiber optic communications network to connect local traffic
control and management centers.

This proposal has been prepared by the program partners to solicit support from US DOT in order to
continue the evolution of the Twin Cities ITMS. Following this short introduction, Chapter 2 presents
the background to the program and outlines its relevance as a key component of Minnesota Guidestar.
Chapter 3 documents the program's objectives and Chapter 4 presents details of the program's structure
and philosophy. Chapter 5 describes the sites selected to host the ITMS operational tests. Chapter 6
documents the proposed program workplan and Chapter 7 identifies the management approach. The
following two chapters, Chapter 8 and 9, present details of the program's financial plan and project
schedule respectively. Finally, Chapter 10 shows how the program relates to the Federal Register
selection criteria.
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2. PROGRAM BACKGROUND

2.1 Introduction

One of the fundamental challenges facing today's transportation community is to identify mechanisms for
improving the efficiency of the nation's highway network. The application of advanced traffic control
and management techniques in an urban environment represents one approach to addressing this
challenge. These techniques involve a range of advanced technologies which facilitate real-time control
responses to dynamic traffic conditions.

Over the past few years, the Minnesota Department of Transportation (Mn/DOT) has been one of the
nation's leaders in the research, development, deployment and evaluation of these advanced traffic
management and control technologies. The highway network in and around the Twin Cities of
Minneapolis and St. Paul features a wide range of advanced traffic management tools. This offers
Mn/DOT and the local jurisdictions the potential for the comprehensive management of traffic under a
broad spectrum of scenarios. However, this potential cannot be fully realized at present. Despite the
presence of the traffic management tools, there is only limited inter-agency coordination in controlling
the movement of traffic in the Twin Cities metropolitan area. This coordination is not limited by the
ability of the agencies to cooperate. It is limited by the present inability to share traffic data in real-time,
the inability to optimize the operation of traffic control tools in real-time and the inability to coordinate
the operation of multiple traffic management systems in real-time.

The integration and coordination of the traffic management tools in the Twin Cities represents a
significant challenge. To meet this challenge successfully will require the dedication of capable personnel
from both public and private sectors, the support of Federal, State and local governments and the
continued enthusiasm and commitment of Mn/DOT and its partners.

The development of the Integrated Traffic Management System (ITMS) program and of this proposal
represents a tangible example of this continued commitment to advanced technology. The ITMS program
is a multi-faceted initiative examining a broad range of issues, all ultimately directed to developing a
comprehensive, fully integrated traffic management and control system in the Twin Cities. The program
aims to define and deploy a communications infrastructure which is fully capable of serving the needs
of the integrated traffic management system. In addition, this infrastructure is intended to support the
other Mn/DOT IVHS projects ongoing in the Twin Cities metropolitan area. The ITMS program and
the other IVHS projects all fall within the Minnesota Guidestar program which is outlined in the following
section.

2.2 Minnesota Guidestar

Introduction of IVHS in Minnesota started several years ago when Mn/DOT declared three top priorities:

1. stable, adequate funding for programs;
2. safety for travelers and Mn/DOT employees; and
3. dealing with rapidly-growing congestion in the Twin Cities of Minneapolis and St. Paul.

A ten-point plan was completed by Mn/DOT in 1989 to deal with the congestion problem. This included
several demonstrations of new technologies, and a management plan for Minnesota's expanding freeway
operations program. A strategic action plan was also developed to address the expansion of existing
traffic management technology and motorist information services. Based on this plan and working with
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the University of Minnesota Center for Transportation Studies (CTS), Mn/DOT launched the Guidestar
program, aimed at implementing IVHS technologies in the State of Minnesota. Since that time, a number
of other public agencies and groups have become active partners in the initiative. Private sector support
is similarly burgeoning. Guidestar, therefore, has the potential to be the most comprehensive and far-
reaching statewide program in its field.

The Guidestar approach is different from other IVHS developments around the country. Rather than
focusing on a single technology application or approach through a large-scale operational test, Guidestar
is seeking to develop a truly statewide intelligent transportation system. The program is building multi-
modal solutions, creating consensus throughout public agencies in the state, developing systems for urban
and rural needs, fostering real partnerships with academia and the private sector, and utilizing the existing
transportation strengths resident in Minnesota. Instead of narrowly focusing its work on creating benefits
for one sector of the traveling public, Guidestar is laying the foundations of a system that will satisfy the
state's transportation needs as a whole.

In addition to satisfying these national strategic goals, Guidestar has its own comprehensive set of far-
reaching, yet achievable objectives. These are as follows:

* to enhance mobility and reduce congestion;
* to improve highway safety;
* to reduce environmental impact;
* to promote new institutional relationships;
* to promote a key role for academia;
* to continue with the development of public-private partnerships;
* to foster and promote public acceptance of IVHS technologies; and
* to maintain leadership in IVHS.

Mn/DOT has demonstrated its commitment to IVHS in Minnesota in a number of ways. Minnesota
Guidestar has been elevated to office level within the Department, reflecting the key role that the program
has to play in the future of transportation in the state. The Department has also assembled a pool of
contractors under a task order agreement. This pool represents a convergence of the nation's most
experienced IVHS contractors in order to support specific aspects of the program.

The potential benefits of IVHS technologies are substantial. Mn/DOT and other agencies have recognized
this potential and are already reaping the benefits of successful system implementations. Guidestar will
continue this pioneering work, ensuring that Minnesota maintains its lead in the field of IVHS.
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3. PROGRAM CONCEPT AND OBJECTIVES

3.1 Introduction

The development of the ITMS program has been driven by an overall vision of the transportation system
in the Twin Cities in the year 2000 and beyond. The ITMS constitutes a fundamental element of this
transportation system, supporting many other Guidestar functions in addition to the management of traffic.
This chapter of the proposal outlines this vision for advanced traffic control in the Twin Cities. It will
also present the overall objectives of the program and the contribution that the program will make to
national IVHS efforts.

3.2 ITMS concept and vision

The ITMS program proposes a system of network-wide, real-time data collection and sharing.
Freeways, arterials and city streets are either instrumented with advance sensors and detectors or have
the capability for traffic probe vehicles to report information in real-time. Data flow from these multiple
sources to the Traffic Operations Center (TOC), a central processing facility involving multi-agency
coordination, where they are automatically fused and analyzed. The same data is fully accessible by local
agency control centers via a comprehensive communications network. Traffic control functions are
interchangeable between the TOC and local control centers.

The provision of this comprehensive data facilitates systemwide congestion management. Predictive
algorithms provide short-term forecasts of traffic conditions and expert systems assess the implications
of control and management decisions on these conditions. These results feed immediately into the
advanced traffic signal system allowing areawide control adjustments to be made to freeway ramp
metering rates and arterial and city street signal timings.

In addition to the management of recurrent congestion during the morning and evening peak periods, the
ITMS is also fully capable of handling traffic conditions arising as a consequence of special events and
at workzones. Fully portable traffic management tools are deployed on site providing a remote extension
to the TOC's control capacity.

Being proactive in respect to traffic congestion is just one aspect of the ITMS program's functions.
Congestion is often a consequence of an incident on the highway. Advanced surveillance systems allow
automatic incident detection to take place. This, in turn, passes directly to a multi-agency rapid-response
incident management team to dispatch the appropriate resources to relieve the problem.

Emergency services vehicles are automatically identified en route and afforded priority treatment at all
intersections and freeway ramps. Transit vehicles also receive priority at these locations in order to
facilitate schedule adherence.

Advanced traffic management is simply one component of ITMS. Travelers are also informed in real-
time of conditions on the highway network. The same information used at the TOC for making
management and control decisions is also rapidly disseminated to travelers by a variety of media.

Those drivers without any form of in-vehicle device will obtain up-to-date traveler information through
an areawide network of changeable message signs (CMS). Additionally, drivers may receive real-time,
route selection information through in-vehicle receivers which host comprehensive traveler support
services. Local radio stations broadcast digital traffic information on FM sidebands. Other bearers such
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as the digital cellular network and digital paging systems will ultimately provide additional mechanisms
for broadcasting traveler information into vehicles. This information is also used to provide navigation
and route guidance support to drivers.

Other travelers will use their hand-held personal communication device (PCD) to access information.
This portable system allows the user to know conditions on the highway and receive travel advisories
before they leave the home or workplace, as well as in their vehicle.

The PCD service is directly linked to a continually updated transit information network. This transit
information service will also provide data on transit connection times and service performance to travelers
via audiotext and videotext systems. The widespread availability of information through fully accessible
information services will make transit usage a practical alternative for many travelers.

3.3 Program objectives

It is clear that in order to facilitate the migration from the existing situation to the vision outlined above,
a clear multi-phase approach needs to be defined. In advance of defining this approach, it is necessary
to establish a series of broad objectives for the program in its entirety. These objectives parallel the
fundamental features which the Federal Highway Administration (FHWA) is seeking to include in the
multi-agency partnerships it is developing. However, the Mn/DOT objectives go further, identifying
specific goals which the ITMS program can undoubtedly address above and beyond those set out by the
1991 Intermodal Surface Transportation Efficiency Act. The Mn/DOT objectives are as follows:

1. To establish a fully integrated traffic management system in the Twin Cities metropolitan area
by coordinating the operation of freeways, major arterials and the grid street systems;

2. To evaluate the effectiveness of this integrated system in managing traffic under a range of
scenarios;

3. To assess the customer benefits afforded by the operation of the system;

4. To enhance existing working relationships with county, city, and other state jurisdictions;

5. To develop institutional arrangements involving both public and private sectors in the new
transportation system;

6. To provide a model for future IVHS deployments and to showcase operational practices,
technologies and institutional frameworks;

7. To support the execution of the National IVHS Strategic Plan by promoting the undertaking
of comprehensive technology demonstrations within a well-defined corridor; and

8. To contribute to the increased quality of life through improving mobility for the residents of
Minnesota.

3.4 Contribution to national IVHS efforts

In addition, the ITMS program plan also conforms with the objectives presented in IVHS America's
Strategic Plan published in May 1992. As a Federal Advisory Committee to the Department of
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Transportation, IVHS America's views and representations are expected to guide the federal government's
IVHS activities and advise DOT on program priorities. It is, therefore, anticipated that this Strategic Plan
will have a major influence on the contents of the National IVHS Strategic Plan.

The IVHS America Strategic Plan has established specific goals to be satisfied through a thorough and
integrated approach to IVHS research, development and deployment. The proposed Twin Cities ITMS
program can make a direct contribution to achieving many of these goals as indicated in the following
paragraphs.

The principal driving force behind the Guidestar ITMS program is to coordinate the operation of traffic
management facilities in the Twin Cities. This concept is anticipated to make real progress towards
improving the efficiency of the existing highway network. An improvement in efficiency should lead
to corresponding increases in network capacity. Similarly, this concept is designed to enhance personal
mobility in the Twin Cities by optimizing the movement of vehicles. With a more efficient movement
of vehicles come a greater public comfort level.

The optimization of traffic management systems will lead to a decrease in exhaust emissions as the stop-
start movement of vehicles is minimized. Moving vehicles more effectively will play a role in improving
organizational productivity as people and goods spend less time in transit.

In addition to efficiency benefits, the Guidestar ITMS program will explore many aspects of public-
private and interjurisdictional relationships in the context of today's transportation climate. Through
the proactive involvement of transportation professionals and academics alike, the program will seek to
further the existing ATMS knowledge base. This will be achieved through comprehensive operational
tests in a real-world environment.

In addition, IVHS America has also developed an integrated operational testing plan outlining the
transition from research and development to full system deployment. The program plans for the ITMS
will establish the basis for conducting many of the near-term, priority action operational tests. These are
identified in subsequent sections of the proposal.
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4. PROGRAM STRUCTURE AND PHILOSOPHY

4.1 Introduction

The Integrated Traffic Management System program is one of the cornerstones of the entire Minnesota
Guidestar initiative. It constitutes a multi-faceted program incorporating a diverse range of issues and
topics. These are grouped into three broad program components. Each component consists of a number
of more specific focus areas each examining one aspect of the integrated traffic management system.
Each focus area may be composed of a single project or may include multiple projects examining
alternative approaches to the topic. A graphical representation of this program structure is presented in
Figure 4.1.

Program components

IT±MS
applications

Focus areas

Transit applications
Emergency service applications

Event management
Vorkzone management
Incident management

Figure 4.1 ITMS program structure

It is clear from the extent of the ITMS program, that it consists of a number of operational tests. Some
of these tests are fundamental to establishing the ITMS and are, therefore, near-term activities. Some
projects are equally well defined but are scheduled for medium-term execution. Those projects yet to
be fully defined, or which rely on the completion of others, are scheduled for longer-term execution.
In the context of this proposal, short-term benefits are defined as those which are achieved during the
next year. Medium-term benefits are anticipated to occur between years two and five. Long-term
benefits are defined as those which accrue from year five onwards.

Table 4.1 presents a summary of the ITMS program indicating the major partners involved in each
project. The table also highlights when the strategic benefits from each project are expected to make
a significant impact on the evolving Twin Cities ITMS.

It is also clear that funding for the individual projects will come from a variety of sources. Federal
funding support will only be requested for those projects or elements of projects involving a large-scale
operational test or which are fundamental to the integration of the traffic management system. These
projects are highlighted in the shaded sections of Table 4.1. It is anticipated that other projects will be
supported through state and local funding and through private contributions. These projects are also
included in Table 4.1 but are not highlighted.
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Program Focus Project Project Team Strategic
Components Area __ __Benefits

Data acquisition and CCTV network Mn/DOT Medium-term
processing enhancements

Video imaging Hughes, Mn/DOT Medium-term
detection system

Advanced sensors Mn/DOT, 3M Medium-term

Autoscope Mn/DOT, Short-term
II nf tM. I.S.

Integration and
coordination

ITMS applications

Management and
control

Traveler information
systems

Transit applications

Emergency service
applications

CMS

Motorist
information
program

Trilogy

Not yet defined

Not yet defined

Mn/DOT

Mn/DOT

Mn/DOT, Ford

Not yet defined

Not yet defined

Table 4.1 ITMS program summary

4-2

Short-term

Short-term

Medium-term

Medium- to
long-term

Medium- to
long-term

i iL-



The following paragraphs describe this structure in more detail, outlining each of the program focus areas
and their constituent projects.

4.2 Program focus areas and projects

ITMS concepts. This focus area is devoted to the definition and planning of the Twin Cities ITMS
program. As part of this process, the system scoping study will address many of the fundamental issues
such as program evaluation design, options for the future system architecture and development of a
program migration path.

Data acquisition and processing. This aspect of the ITMS program will examine alternative strategies
for collecting and processing data. Current projects are not being requested for federal support in this
proposal.

Information coordination and exchange. As a fundamental part of establishing the ITMS, this focus
area will develop the data sharing network in the Twin Cities. Two projects are included in this proposal.
The communication network project will aim to extend the existing fiber optic network by connecting key
agencies. The interjurisdictional information coordination project will utilize this expanded
communications network to address the sharing of data between metropolitan area traffic control centers.

Corridor operation. This element of the program constitutes the basis for the modular development of
the areawide ITMS by deploying ATMS techniques and strategies in specific corridors. Two projects
are included in this proposal. The first of these projects will focus on the management and coordination
of traffic along the I-394/Third Avenue Distributor (TAD) corridor. The second will examine the
optimization of traffic management strategies along the Bloomington/I-494 corridor.

Traveler information systems. This focus area is examining alternative mechanisms for furnishing
travelers with real-time information, evaluating the effectiveness of such information as a traffic
management tool in a real-world environment. No projects are included for federal support as part of
this proposal.

Transit applications. This aspect of the program will explore ways of incorporating transit-specific
facilities into the evolving ITMS architecture. No projects are included in this proposal.

Emergency service applications. This aspect of the program will establish the feasibility and
effectiveness of ATMS control systems designed specifically to ease the passage of emergency service
vehicles. No projects are included in this proposal.

Event management. This focus area will define, demonstrate and evaluate techniques for managing
traffic local to special events and attractions. The portable traffic management system project will
develop a fully portable control and information system for this purpose. The Rosedale IVHS project
will develop strategies for managing traffic around the Rosedale shopping center.

Workzone management. This element will develop innovative strategies for managing and controlling
traffic in advance of and within workzones. The advanced workzone traffic management system project
will define, develop and evaluate such systems through operational tests conducted in real-world
environments.

Incident management. The final focus area will examine the development and operational evaluation
of incident management strategies. Two projects are included as part of this proposal. The incident
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management plan definition project will develop strategies to manage traffic at critical points in the
highway network where incidents frequently occur. The I-94/Kellogg Boulevard project corridor will
define, deploy and optimize incident management strategies on a corridor-wide basis.

In acknowledgement of FHWA's annual operational test program cycle, it is anticipated that subsequent
requests for federal financial support for specific ITMS projects will be submitted each summer. Each
submission will be in a similar format to this document, detailing the projects due to commence during
the following year for which federal support is being requested.

Even though detailed funding requests will be made for specific projects, Mn/DOT and its partners will
include an estimate of the overall cost of areawide integration in each submission. The accuracy of this
estimate should improve in each subsequent submission. Each submission will also include a proposed
program schedule for all projects as they are defined. This will assist FHWA in determining what
funding requests will be made in forthcoming years.
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5. EXISTING FACILITIES AND OPERATIONAL TEST SITES

5.1 Introduction

The appropriateness of the test site is critical to ensuring that the ITMS concepts can be effectively
evaluated. Furthermore, if the concepts demonstrated in this program are to be truly applicable
nationwide, this test site selection is clearly one of the most important issues to be addressed. This
chapter describes the test sites selected for the projects contained in this first Minnesota Guidestar ITMS
proposal. These sites are as follows:

* corridor management project - I-394/Third Avenue Distributor (TAD);
* corridor management project - I-494/Bloomington;
* portable traffic management system project - National Sports Center in Blaine; and
* incident management - I-94/Kellogg Boulevard.

The detailed workplan for each of these projects is contained in Chapter 6.

5.2 I-394/TAD corridor

This test site consists of a major traffic collection and distribution corridor to the west of the City of
Minneapolis, as shown in Figure 5.1. The area combines the control functions of 1-394, 1-94 and TH55
interacting with the surface streets which constitute the TAD area. The section of 1-94 to be covered by
the operational test runs north and south across 1-394 and TH55, while the section of 1-394 included
within the test area stretches from the western end of Minneapolis to US 169 (approximately eitht miles).
Both 1-94 and 1-394 lie within the jurisdiction of the Mn/DOT Traffic Management Center (TMC).

The TH55 arterial lies parallel to 1-394 and relieves traffic flow along this western corridor into
Minneapolis. TH55 is currently operated by the Mn/DOT Metro District. The TAD area functions as
interface surface streets, collecting and distributing traffic to and from the above highways. The traffic
signals on these streets are controlled by the City of Minneapolis Traffic Engineering Department.

During the morning and evening peak periods, 1-394, 1-94 and TH55 carry commuters to and from the
central business district. These highways also accommodate the traffic flow resulting from special events
taking place at the Metrodome and the Target Center. Incoming and outgoing traffic along this corridor
is accommodated by a series of one-way streets, with access to the HOV lanes on 1-394.

The TMC, Metro District, and City of Minneapolis Traffic Engineering each have their own traffic
control system and currently they operate entirely independently of one another.

The current City of Minneapolis system consists of a MODCOMP MAXIV Operating System with
modified T-200 traffic control program software developed by Computer System Engineering, of
Massachusetts. The system which was installed in late 1970s, operates through a centralized digital
computer backed up by local intersection operation. The intersection operation plan consists of time-of-
day schedule, critical intersection control through real-time traffic demand green allocation, and area wide
traffic responsive control. In the operational test area there are approximately fifty intersections within
the TAD corridor. The signals in this area form one of the twenty-six individual control subareas of the
Minneapolis system, for which operations can be scheduled individually without affecting the signals in
other subareas.
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There are six freeway entrances and five exits that connect the TAD corridor to 1-394 and 1-94. Ramp
meters on 1-394 are operated by TMC and they are not integrated with the streets signals. Likewise, the
intersections at the end of freeway exits are operated by City of Minneapolis and do not take into account
the real-time freeway conditions. There are twentyone intersections on TH55 from downtown
Minneapolis to US 169, of which eleven are operated by City of Minneapolis with their T-200 control
program, the remainder are operated by Mn/DOT Metro District under an Econolite closed loop system.

All the Minneapolis signals are centrally controlled at the City of Minneapolis Traffic Engineering
Building and the District signals are supervised by means of call up telephone communications to the
system master controllers from the Golden Valley office. Though the existing freeway system in the test
area has been equipped with comprehensive traffic surveillance facilities, enhancements to the City of
Minneapolis system are required.

Volume and occupancy data from the loop detectors on mainline freeways and queuing demand at the
entrance ramps at and around the study area are currently fed into a data acquisition and processing unit
to calculate metering rates. The traffic volumes and occupancy levels in the TAD corridor as well as the
data on road maintenance and incidents are also fed into this process. Use of this detailed data ensures
that the City of Minneapolis system is coordinated with the traffic stream control at upstream and
downstream freeways.

Data communications are realized through the use of a fiber optic cable network that connects the TMC,
Mn/DOT and the City of Minneapolis operation centers. The existing fiber optic network will be
extended as part of the communications network project outlined elsewhere in this proposal.

Traffic control systems within this corridor include the ramp metering system of TMC, the Econolite
closed loop system on TH55 of the District, and the MAXIV system at Minneapolis. The traffic
surveillance system and the Autoscope data collection and incident detection systems on 1-394 will all be
incorporated into this project.

Under its current plan, the City of Minneapolis is to finance the upgrade of its T200 system to a T2000C
system. This will increase its capacity in inter-system data communications and system operations.
These city funds will be used as a local match to the requested federal funds. The federal funds will be
used to cover most of the system hardware and a significant portion of the software costs. The hardware
includes the computer and peripherals, new master communications units and new console. The software
includes changing the program language so that it can be used in the new hardware platforms, and adding
system features such as more intersection control algorithms and multiple user access to the system.

Furthermore, it is anticipated that under the scheme of system integration, real-time signal timing plan
adjustments and frequent changes in system coordination strategies will be essential to the provision of
the best corridor traffic control plans and that the degree, scope and the level of flexibility of such
changes are beyond the capability of the T2000C system. Therefore, implementation of an advanced
traffic control system is proposed utilizing federal funds. This consists of the addition of the signal
optimization shell from the Split Cycle and Offset Optimization Technique (SCOOT) package will be used
in conjunction with the T2000C system. This includes the implementation of just the software shell rather
than the whole SCOOT package and the expansion of system detection device.

5.3 I-94/Kellogg Boulevard corridor

This test site is located to the west side of St. Paul, where 1-94 begins a series of short, sharp, curves
known as "spaghetti junction" and passes through the north side of St. Paul. The corrdior is shown in
Figure 5.2. When an incident occurs affecting east and west bound traffic at this section of 1-94, major

5-2



CD

C)
CD

-O

cr

€•

C•
u0>



congestion and delays also occur in the central business district as motorists exit 1-394 looking for
alternate routes. Among those most frequently affected is Kellogg Boulevard. This is a two-way arterial
connecting the central business district and 1-94 to the east and west of St. Paul.

Kellogg Boulevard is a 2.5 mile stretch of roadway with eighteen intersections and various lane changing
configurations. It functions as a main carrier of traffic to and from the downtown area, with an average
weekday daily traffic flow along this corridor under normal conditions ranging from 18,200 to 34,400.
However, an incident at 1-94 can cause this volume to increase significantly.

Currently, there is no data communication between the TMC and the traffic operation center located in
the City of St. Paul Traffic Engineering Department. System software is presently not capable of
converting between the local system format and the standard format at the proposed central data
processing unit. Even though the City may be aware of incidents, it is not capable of responding to any
fluctuations in traffic flow since there is no traffic signal timing plan in place.

The lack of general routing advice has added to the complexity of the problem since the diverted traffic
can not be redirected back to the freeway. At present, drivers proceed through downtown St. Paul
causing further congestion and delays in the central business district and adjoining areas.

The signals in the City of St. Paul are operated under their modern traffic control system (MTCS) which
is an updated version of the urban traffic control system (UTCS) provided by Computran Systems
Corporation. The system includes 340 intersections, most of which are in coordinated systems and can
be centrally supervised and monitored from the City Traffic Engineering Department. There are eighteen
signalized intersections along the proposed Kellogg Boulevard corridor. Each of the intersections is
equipped with emergency vehicle pre-emption devices, the signals being controlled by a type 170 traffic
signal controller. Each controller has the capacity to operate and monitor eighteen traffic signal timing
patterns, and is also equipped with software allowing for bus priority treatment.

The computer system also monitors and collects data from thirteen system loop detectors located
throughout the corridor. Data communication within the system is operated via the City-owned twisted
pair cables connecting each controller to the central system master computer.

With the existing system detectors along the project corridor, the magnitude of diverting traffic can be
detected from the traffic information on 1-94 from TMC and the background traffic in downtown St. Paul.
However, an appropriate signal timing and street coordinating strategy is needed to provide necessary
traffic movement channelization and signal progression. The development of these traffic management
plans will be the major responsibility of St. Paul, and the associated costs, equipment and materials will
be used as part of their funding match of the integrated traffic control project.

The corridor freeway system consists of the freeway mainline section that carries the inter-city traffic
between Minneapolis and St. Paul, and a pair of entrance and exit ramps located to the east and west of
downtown St. Paul. The ramp meters are controlled by TMC and there are TMC termination cabinets
a few miles away from the City of St. Paul Traffic Engineering Department.

Under normal operating conditions, this data communication system barely provides enough information
about the freeway operation conditions though St. Paul can switch its monitors to cover any part of the
metropolitan freeway network under the TMC surveillance system. When incidents occur at "spaghetti
junction", volume and occupancy data and video pictures are required to assess the degree of congestion.
The changeable message signs of TMC on the upstream freeway can pass information to drivers about
incidents and alternate routes. Accordingly, appropriate route guidance signs are needed to activate along
Kellogg Boulevard from the St. Paul traffic operation center leading the traffic back to 1-94.

5-3



Since there exists a basic fiber connection framework between TMC and its terminal cabinets in St. Paul,
this project only requires the additional connection from St. Paul to the TMC terminal cabinets.

5.4 Event management

The operational test of the portable traffic management system (PTMS) will be conducted at the NSC in
Blaine during the summer of 1993. The NSC is a state owned facility operated by the Minnesota
Amateur Sports Commission (MASC). As a non-profit corporation, the NSC is expected to operate on
a break-even basis. To facilitate this, the NSC is planning to host prominent events with projected
attendances up to about 25,000 people. The center has already hosted the US Olympic Festival, the Star
of the North State Games, the USA Cup International Youth Soccer Tournament and the US National
Olympic Cycling Trials.

One of the most significant concerns in relation to staging these major events is vehicular access to and
from the site. The capacity of the primary access routes is insufficient to cope with significant increases
in traffic due to major events. If the peak time for traffic entering or leaving the site coincides with the
weekday PM peak period, the local highway network is seriously over capacity. There are also a number
of alternative routes local to the center whose use can be maximized in the event traffic management
strategies.

These conditions represent an ideal testing environment for a PTMS. The need for both traffic control
and traveler information has already been identified and can potentially make a significant impact on the
traffic situation.

5.5 I-494/Bloomington corridor

The I-494/Bloomington corridor is one of the most heavily trafficed corridors in the Twin Cities
metropolitan area. Current congestion management consists only of traffic signals. The existing signal
system is composed of locations operated and maintained by five different agencies, each of which
currently operates the traffic signals independently of any other agency. As a result, excessive delays
and vehicle emissions are manifested in addition to the aggravation to drivers experienced the stop-and-go
operation. These problems are compounded at peak hours with a heavily traveled freeway bisecting the
corridor area with ramp terminals operated by Mn/DOT intersecting with north/south arterials operated
by Hennepin County and the Cities of Bloomington, Edina and Richfield. The north/south arterials
interface with a variety of east/west arterial and collector streets operated by the cities.

Although some closed loop systems include some of the intersections within the corridor, the control
system boundaries which currently existing were not established to promote traffic efficiency beyond the
maintaining agency's boundaries. The problem is further exasperated by the existence of the Mall of
America, with extreme volumes of automobile and transit traffic exchanged within the corridor, and
activity at the adjacent hockey arena, hosting sporting and other entertainment events which result in high
surge traffic. The east termini is the Minneapolis-St. Paul International Airport.

In addition to existing traffic concerns, 1-494 is proposed to be reconstructed, which will add additional
heavy demands on the parallel arterials. Management of the parallel arterials, the cross roadways and
1-494 during peak demand periods, and for incident management, is essential to avoid capacity breakdown
of the system. The upgrading and integration of the multi-jurisdictional signal system, coordinated in a
local control center, will be the first step toward improving the corridor's operation, with eventual
inclusion in a metropolitan-wide Traffic Operations Center.
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6. WORKPLAN

6.1 Introduction

This chapter of the proposal presents the detailed workplan for each project for which federal support is
being requested at this time. These are the projects that where highlighted in the shaded sections of Table
4.1. The projects which constitute this workplan focus on three specific themes as follows:

*establishing the systems and facilities required to undertake the progressive integration of the
metropolitan area traffic control infrastructure;

* developing operational practices and addressing interjurisdictional issues in relation to the
efficient transfer of data and information between participating agencies; and

* projects aimed at evaluating specific technological approaches to identified needs. These
include strategies for event management and improving workzone safety.

The individual projects in the ITMS program conform with the four-phase generic structure identified for
all Guidestar initiatives as follows:

Phase A - Concept definition and preliminary engineering. This initial phase focuses on defining the
project concept and undertaking sufficient preliminary engineering to ensure that the fully defined concept
is feasible. In many of the ITMS projects, much of this preliminary work has already been commenced
by the project partners.

Phase B - Detailed design and deployment. Phase B addresses the detailed technical, operational and
jurisdictional issues required to define and ultimately execute each of the operational tests. Typically this
work is to be undertaken by the project partners in conjunction with a consultant selected from the
Guidestar pool of task order contractors. Where necessary, Phase B will also include system procurement
and installation.

Phase C - Operational test. Phase C constitutes the execution of the operational test defined in Phases
A and B. Each of the project partners will have a role to play in this test with support often being
provided by a consultant selected by the Project Team.

Phase D - Evaluation. The key to accomplishing the goals of the program is a comprehensive evaluation
of each constituent project. Therefore, the fourth phase, Phase D, is devoted entirely to the design and
execution of an evaluation plan. In addition to project specific plans, each evaluation will be directly
related to the work being undertaken by the Mitre Corporation for FHWA.

The following sections present a more detailed discussion of the individual projects for which federal
support is being requested as part of this proposal.
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6.2 ITMS concepts

System scoping

Background and vision.

Effective system planning is a critical component of a large, multi-faceted program such as this. In order
to ensure that the ITMS evolves as envisioned, an entire focus area specifically devoted to concepts and
planning has been defined. The planning process is anticipated to be a continuing theme throughout the
duration of the program. The process will be linked to the Guidestar Strategic Plan through the Planning
and Program Management Committee.

The first initiative in the ITMS concepts focus area will involve a detailed system scoping study for the
entire Twin Cities ITMS. The system scoping study represents one of the fundamental steps in the
progression towards a fully ITMS in the Twin Cities metropolitan area. Some of the initial scoping
efforts have already been carried out prior to and as a part of the development of this proposal. This
initiative will also make provision for specialized technical support and management services dedicated
to the ITMS program. The study itself is being led by Mn/DOT with involvement from the City of
Minneapolis and the City of St. Paul. Other potential partners include the City of Bloomington and
representatives from each of the seven metropolitan area counties. A consultant team will also be
engaged to conduct a significant portion of this work.

Objectives of the project

The system scoping study has a number of objectives as follows:

* to facilitate management of the entire program ensuring it remains focused on its goals and
objectives;

* to provide technical support services to each of the projects as required;

* to examine options for an advanced traffic operations center (TOC)-based system architecture
in the Twin Cities;

* to recommend the most appropriate architecture;

* to define a clear migration path for the program as a whole;

* to identify the needs for developing projects and to define their role in contributing to a
comprehensive, systematic and dynamic program;

*to address issues relating to the evaluation of the individual projects in the ITMS program;
and

* to define an evaluation philosophy for the entire program to ensure that the individual
project's evaluation plans compliment the overall study's goals and objectives.
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Project workplan

Since this project does not lead to an operational test, it does not conform to the generic four-phase
structure identified earlier. Instead, it is a single phase initiative examining a range of technical,
operational and interjurisdictional issues. There are three principal issues which will be addressed:

* examination of options for a new TOC;
* development of a migration path defining and scheduling the phased integration of the system

architecture; and
* definition of evaluation philosophies for the ITMS project.

Each of these principal issues will be addressed in turn.

One of the central concepts in the Twin Cities ITMS will be the creation of a state-of-the-art TOC. The
system scoping study will lay the foundations for this initiative by addressing the options for an advanced
TOC-based architecture. Three options will be considered in detail. First, the adoption of a centralized
traffic operations center (TOC) with control and management functions for the entire Twin Cities focused
at one location. Second, the use of a distributed control system with a central command and satellite
operations facilities. Finally, consideration will be given to operations architectures based on other urban
area models. or on innovative approaches. One architecture will be recommended on the basis of this
comprehensive assessment.

The second key element of the system scoping study will be the definition of a migration path, outlining
the program's progression from the first year. This task will draw on the TOC assessment study in order
to define the future architecture of the Twin Cities ITMS. The progression will also be compatible with
the Guidestar Strategic Plan's short-, medium- and long-term vision. As part of this progression, the
study will also develop criteria for selecting future test and deployment sites within the Twin Cities
metropolitan area. This list of selection criteria will include the nature of existing data collection and
traffic control facilities, traffic volumes, characteristics and composition, availability of alternative routes,
expansion potential and the diversity of adjacent land usage. In addition to outlining the migration path,
this study will seek to define those ITMS program components which are listed but not fully developed
in this proposal. It will define schedules for the individual projects which constitute these program
components. These schedules will also identify if and when federal support will be requested.

The importance of program evaluation has been recognized by all members of the Project Team as well
as by the broader IVHS community. In acknowledgement of this and in recognition of the limited
evaluation of major IVHS programs undertaken to date, a significant effort will be made to define
evaluation philosophies. Rather than embark on the individual projects and expect their evaluations to
be mutually compatible, this study will define program-wide evaluation concepts from the outset. In this
way, each evaluation can ensure that the individual projects build towards satisfying the program's
objectives in addition to their own.

In order to utilize the specialized skills and experience required to successfully execute this study, a
consultant will be selected from the Guidestar Task Order pool of contractors. They will be responsible
for undertaking the study in partnership with the rest of the Project Team and with FHWA. It is
anticipated that FHWA's input will be critical to the definition of the evaluation concepts discussed earlier
in this section.
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Deliverables

Due to the fundamental importance of this study, it will be necessary to document much of the work
undertaken. Therefore, a key part of the consultants role will be to prepare these deliverables. As a
minimum, it is anticipated that the following deliverables will be prepared:

1. Report on the consideration and selection of TOC-based system architecture.
2. Program plan report.
3. Program evaluation concepts report.

6.3 Information coordination and exchange

Communication network

Background and vision.

The development of a comprehensive communications network is the key to successfully achieving the
goals of this multi-faceted program. As the extent of the Twin Cities traffic control infrastructure
continues to expand, so does the need for the more efficient transfer of data. The desire for increased
access to this data also continues to grow in parallel with this infrastructure expansion. This access will
be provided via a pool of traffic data available to multiple state and local agencies as part of their day-to-
day operation. Other organizations such as the University of Minnesota, the State Patrol, the
Metropolitan Transit Commission and private companies will also have full access to this data.

As a first step in this process, it is intended to extend the existing fiber optic communications network
as shown in Figure 6.1. This expanded network will be necessary to support the ITMS program during
its first few years. This network will also be fundamental to the Genesis and Travlink communications
requirements. Since this project is on the ITMS program's critical path, federal funding support is being
requested as part of this proposal. The project is aimed at extending the existing freeway communication
system to connect key transportation engineering centers and facilities in the Twin Cities metropolitan
area. These extensions are the backbone to the entire ITMS allowing communication and data exchange
between key agencies. As lead partner, Mn/DOT has already committed significant resources to the
initiative.

Objectives of the project

The communications network project has several objectivesas follows:

* to provide the inter-connected agencies with full access to real-time traffic data;
* to establish a mechanism to access this data in the most efficient manner; and
* to ensure that such a mechanism has the capacity to cope with the increased demand for

information coordination in the future.

Project workplan

Since this project focuses on deploying infrastructure to facilitate other ITMS projects, it does not fully
conform with the generic four-phase structure identified earlier. The principal difference is that there will
be no evaluation of the infrastructure deployment. Instead, subsequent projects will evaluate the utility
and functionality of the fiber optic network as part of their individual workplans. Additionally, Phase
C focuses on deployment rather than on an operational test.
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Minnesota Guidestar Ford Building
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Figure 6.1 Data communication network

Key to diagram
SI Twisted pair cable requested for US DOT funding

. .... Fiber optic connection requested for US DOT funding
SExisting fiber optic cable and Mn/DOT funded extensions

Phase A - Concept definition and preliminary design. The concept definition and preliminary
engineering phase of this project has already been completed by Mn/DOT.

Phase B - Detailed design. As with Phase A, the detailed design of the fiber optic network has already
been completed. Each of the agencies to be connected to this network was identified and a connection
schedule was defined. The detailed design phase confirmed preliminary studies showing that both video
and data transfer capabilities were required as part of this network.

Phase C - Deployment. With Mn/DOT's TMC at its core, the existing fiber optic network represents
the basis from which this project will develop. In view of the progress achieved to date, it is clear that
this project has already reached Phase C, system deployment. Using the network architecture developed
in Phase B, the focus of this phase will be to connect the following key agencies to this existing network
to facilitate the Guidestar operational tests:

* City of Minneapolis Traffic Engineering Department;
* City of St. Paul Annex;
* Metropolitan Transit Commission; and
* Minnesota Guidestar, Ford Building.

The costs of the connection from the TMC multiplexer site to the Metropolitan Transit Commission will
be included in the Genesis proposal. For the purpose of these operational tests, the Minnesota Guidestar
Ford Building facility will act as a acquisition and processing center. All inter-agency data transfer will
be coordinated though this facility.
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The Minnesota State Patrol, the University of Minnesota, the City of Bloomington and Mn/DOT's
Maintenance Division and other traffic operations centers in the metropolitan area will all be connected
to the network in subsequent years. In order to provide the University with access to the data before their
facilities are connected directly, they will be able to utilize data from the Ford Building facility. The
connections will be undertaken in accordance with the schedule identified in Phase B of the project.

Deliverables

Given the specific nature of this project, it is not intended to produce any written deliverables
documenting the deployment of the fiber optic network. However, the progressive connection of the
identified agencies to the existing fiber optic network will represent a series of achievements by which
the success of the project may be quantified.

Interjurisdictional information coordination

Background and vision.

This constitutes one of the primary initiatives in the ITMS program and is fundamental to achieving the
ultimate objectives present in Chapter 3. The project is planned to be one of a series aimed at facilitating
the phased integration of the traffic management and control system in the Twin Cities metropolitan area.
The interjurisdictional information coordination project will address data sharing between Mn/DOT and
the local agencies in the Twin Cities. Full use will be made of the enhanced communications network to
enable all Twin Cities traffic control centers to share data and information in the most efficient manner.

The project is a eighteen month initiative with a Project Team consisting of Mn/DOT, the City of
Minneapolis and the City of St. Paul. A member of the Mn/DOT staff will be identified as Project
Manager.

Objectives of the project

The interjurisdictional information coordination project has a number of objectives as follows:

* to establish an information coordination network integrating the central computer systems of
the Cities of Minneapolis and St. Paul and the TMC;

* to identify relevant information to be shared via the communication network;

* to ensure that basic traffic management functions are available to each of these networked
centers;

* to ensure that the identified traffic management centers each have access to collective
information via a user interface;

* to establish a set of functional operational practices which facilitate the efficient exchange of
information between the identified traffic management centers; and

* to evaluate the effectiveness of coordinated information for traffic management purposes.
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Project workplan

The project workplan has been designed to reflect the phased approach typically adopted by the Guidestar
program. The following section defines each of these phases in more detail.

Phase A - Concept definition and preliminary engineering. This initial phase is aimed at establishing
the fundamental principles of inter-agency information coordination in the Twin Cities. Much of this
preliminary work has already been undertaken by Mn/DOT and the other participants in the Project
Team. For example, some of the CADD graphical maps have already been developed and others are
currently being prepared. Therefore, this phase will focus on ensuring that the concepts are sufficiently
well developed and that the project's goals can be realistically achieved.

The first task in this definition phase will be to conduct a data and user needs assessment to determine
system requirements. In addition to those Twin Cities agencies with responsibility for traffic
management, this assessment will take into account the needs of future users such as In addition to
developing the operational test design, the Phase B design will legislate for future expansions to the
information coordination network. In addition to the centers connected through the operational test, it
is envisaged that access to this data will be widely available if the test yields positive results. Other
parties potentially seeking access to this data include Hennepin and Ramsey Counties, the University of
Minnesota, the City of Bloomington, Mn/DOT Maintenance Divisions, Mn/DOT Metro Division and
many private organizations. Much of this preliminary assessment has already been undertaken so the
principal emphasis will be on finalizing this work. Some of the principal categories of shared information
have already been identified and include the following:

* construction information;
* maintenance information;
* incident locations and descriptions;
* data collected from vehicle detectors;
* closed circuit television data;
* graphical information such as status maps;
* geographic representations of the freeway and arterial system; and
* data collected from roadside weather stations.

The derivation of the user's needs and requirements will also identify when each function can be expected
to be provided through the communication network. This will ensure that the operational test system
architecture is capable of supporting longer-term information requirements as well as those which can be
provided in the short-term.

The derivation of the needs and requirements list will lead directly to an assessment of the current
availability of this information. By linking the user's needs with current information availability, the
additional sources of information will be identified. These will then be integrated into the Phase B system
design.

As part of the assessment of current information availability, an evaluation of the utility of the existing
data and its structure will be prepared. Based on this work, recommendations will be made on what data
should be incorporated into the overall system and how should this data be structured.

In addition to current information needs, the Project Team will determine and recommend future sources
of data which will ultimately be used to enhance the system's databases. The feasibility of each of these
future sources of data will be examined and those considered to be most suitable will be scheduled in a
priority order.
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The data compilation and processing will be undertaken at the Minnesota Guidestar Ford Building facility.
In order to achieve this, compatible interface programs will be installed at this facility. In addition, a
central processing database and historical archive database will be utilized at this location. This task will,
therefore, also focus on specifying this software and determining how it will be integrated into the
operational test architecture.

In addition to the system software, a determination of hardware requirements at each of the centers will
be undertaken. This will include the specification of the system platform required to facilitate the
interagency data exchange.

The final task in Phase A will determine the requirements for graphical maps and displays at each of the
traffic management centers. The current availability of these facilities will also be identified.

In order to finalize the information coordination concepts in the context of the ITMS program as a whole,
the consultant selected to undertake the system scoping study will also complete this initial phase. The
consultant will execute both tasks in parallel to ensure that an integrated approach is maintained.

Phase B - Detailed design and deployment. Building on the results of the scoping study and Phase A,
Phase B will address the technical, institutional and operational issues in sufficient detail to execute an
operational test.

The initial task in this second phase will focus on developing the software interface programs and
installing them at each of the traffic management centers. These interface programs represent the key
to ensuring that each center can access the collectively available information through the communication
network. In addition to the interface programs, the databases which will be resident at the information
processing center will be developed, tested and installed.

In parallel with this first task, the necessary hardware and software will be acquired and installed. An
initial list of these requirements will be provided to the program evaluators on request.

While the two previous tasks concentrate on developing and acquiring new hardware and software, those
existing facilities at each of the traffic management centers which are central to the network's operation
will also be integrated at this stage. Once integrated, each of these individual systems will be thoroughly
tested to ensure that the components of the communication network are functioning as intended.

Fundamental to the execution of an operational test will be the definition of an initial set of operational
practices. These will focus on the day-to-day operation and management of the information coordination
efforts, ensuring that data transfer is expedited in the most efficient manner. They will also address the
circumstances under which specific categories of information are to be made accessible.

The operational test design will be undertaken by Mn/DOT and the Cities. Assistance will be provided
by the consultant selected to undertake the system scoping project. This will ensure that the test system
design is consistent with the broader local and national ITMS efforts.

Phase C - Operational test. In order to establish, execute and quantify the benefits of the information
coordination network, the operational test will initially link Mn/DOT's TMC and the centers of the City
of Minneapolis and the City of St. Paul through the Ford Building facility. Figure 6.1 shows the data
communication network which will support this initiative. These centers represent the most advanced
traffic management facilities in the Twin Cities metropolitan area and all three have access to significant
components of the existing data collection system.
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The operational test supporting the three-center network will commence once the necessary hardware and
software is in place. The information to be shared will be real-world data gathered during the normal
operation of the three traffic management centers. There will be no attempt to synthesize data or to
simulate special events purely to demonstrate the information coordination philosophy. Each of the three
centers will be responsible for making its collected data and proposed operating strategies available to the
other centers in the test network. This will enable the centers in receipt of this information to quantify
the effects of these strategies on the areas under their own control.

Phase D - Evaluation. The fourth and final phase will address two specific aspects. First, it will focus
on the definition and design of a comprehensive evaluation plan for the information coordination project.
Undertaken in parallel with Phase B, this plan will ensure consistency with both local and national efforts.
The plan will also identify evaluation roles for each of the project partners, including FHWA.

As an initial step in the project evaluation, the utility of the current system components will be
undertaken. This will include an assessment of the current system's functions, features, user interfaces
and communications facilities. It is intended that this assessment will form the basis against which to
evaluate the functionality and operational practicality of the enhanced system.

Once the operational test has commenced, the evaluation plan will be executed. It is anticipated that the
evaluation will be conducted such that initial results can be fed back into the project process. This will
ensure that prompt revision or redirection can be undertaken as necessary. A major component of this
continual evaluation and optimization process will be the incorporation of user and operator comments.
As a part of this process the following aspects of the operational test will also form a control part of the
evaluation:

* database performance including format conversion rates and storage and retrieval response
time; and

* communication system performance including data delivery rate, transmission delay and
overall system reliability.

On completion of the scheduled operational test, the evaluation team will document the system's
performance and benefits. This task will make use of the system utility study prepared earlier in Phase
D, comparing the original system's utility with that of the operational test system.

Although the entire project team and FHWA will have a key role to play in the development and
execution of the evaluation plan, it is anticipated that a consultant will be selected to lead this effort. This
will ensure that as principal evaluator, the consultant can maintain a significant degree of independence
from the operation of the test.

Deliverables
Since this project represents one of the central themes of the entire ITMS program, the project partners
feel it is important to document every stage of its progress. With this in mind, a number of key
deliverables have been scheduled for preparation as follows:

1. User and data assessment report.
2. Data and data structure report.
3. Software interface specification report.
4. Database specification report.
5. Communication hardware and software specification report.
6. Graphical information report.
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7. Additional and future data sources report.
8. Operating manuals and documents.
9. Evaluation report.

In addition to these written deliverables, completion of certain tasks will yield unwritten deliverables.
These will include the commencement of hardware and software operation, the initiation of basic
functions and tasks at each center and the installation and operation of graphical facilities on an network-
wide basis.

6.4 Corridor operation

I-394/TAD corridor

The corridor management focus area represents one of the central components of the modular system
integration approach. Starting with the I-394/TAD corridor, this element of the program will focus on
the coordination and management of traffic to accommodate day-to-day operational demands. This will
include the demands on both freeways and arterial streets. In addition, this project will explore the
degree of integration between state and local jurisdictions that can be achieved with low system
investment and an active cost sharing plan from City of Minneapolis to improve the operational
effectiveness of the existing traffic control facilities. If the coordination and management strategies prove
to be a success, their implementation will be extended to cover additional corridors as part of future
ITMS operational test proposals. Led by Mn/DOT, the Project Team also includes the City of
Minneapolis.

Objectives of the project

The corridor coordination project has a number of objectives as follows:

* to build on the interjurisdictional information exchange project in terms of coordinating the
exchange of traffic and system operation data;

* to define and develop operating strategies for the corridor-based ITMS;

* to test these operating strategies in a real-world environment;

* to optimize these strategies for application along other corridors in the Twin Cities
metropolitan area; and

* to establish the interjurisdictional relationships necessary to achieve this coordination.

Project workplan

The corridor coordination project is a four-phase initiative with Phases A and B being submitted for
federal support as part of this proposal. Phases C and D will be submitted in a subsequent proposal.
The two initial phases are described in detail in the following paragraphs.

Phase A - Concept definition and preliminary design. This work has already been initiated by
Mn/DOT and the other project partners. With the modular approach to system integration already well
defined, the remainder of this task will focus on exploring options for the test system design. This
process will be dependent on the progress and results of the system scoping study described earlier in this
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chapter. As part of this consideration of options, the ability of the existing facilities to support
coordinated corridor traffic management has already been assessed. This has yielded a number of test
system enhancements that are ideally required in order to conduct the Phase C operational test. A
significant number of these enhancements are already being pursued by the project partners using their
own funding sources. In order to complete the operational test system, the partners are requesting federal
support. However, space limitations prevent a detailed inventory of system enhancements from being
included in this proposal. A full list of system enhancements can be provided to USDOT on request.

A consultant will be selected to complete the Phase A study. They will be responsible for coordinating
with the consultant selected to undertake the system scoping study described earlier. This will ensure that
the integrated approach to system design and program progression is maintained.

Phase B - Detailed design and deployment. Phase B will build directly on the results of Phase A,
focusing on the detailed system design, the procurement and the deployment of the specified system
enhancements. In addition to these tasks, Phase B will also include the derivation of operational practices
necessary to conduct the test. These practices will be optimized as the operational test progresses.

It is anticipated that consultant support will also be solicited for Phase B of this project. In partnership
with the rest of the Project Team, the selected consultant will be responsible for system design and
specification. The consultant will also be responsible for overseeing system procurement and
implementation.

Phase C - Operational test. The operational test of the I-394/TAD corridor management system will
be conducted in Phase C of this project. The operation of corridor traffic management systems will be
optimized through the provision of detailed mainline freeway data. This data will be obtained via the
communications network as well as from existing data collection facilities. If there are special events at
the Metrodome or the Target Center resulting in temporarily high volumes of traffic on city streets,
specifically designed algorithms will be activated. These will involve a combination of eliminating ramp
meters at the test site, restricting entry traffic at ramps upstream of the test site, and balancing outbound
traffic on 1-394 and its alternate route, TH55. In case of major incidents on freeways, more restrictive
metering rates will be applied at the test site, while traffic signals on surface streets will optimize the
freeway entrance capacity and divert traffic to the alternate route, TH55. The data from TH55 will be
analyzed to determine the magnitude of traffic demand when any of the specific algorithms are in use.
Specific timing plans will be selected from the signal control library in each roadside controller and
activated as required. These libraries are currently stored for the traffic expected under these conditions.

Phase D - Evaluation. A comprehensive evaluation of the I-394/TAD operational test will be crucial
to ensuring that the project's goals and objectives have been achieved. In order to design an effective
evaluation, the plan's definition will be carried out in parallel with the detailed design of the operational
test in Phase B. The plan will ensure that interim evaluation results can be incorporated into the
operational test as soon as they are available. The plan will address the following issues in detail:

* evaluation of the performance of system functions by measuring the reliability of the
surveillance system at freeway entrance/exit ramps and key intersections, the reliability and
accuracy of traffic detection system, reliability of traffic control hardware, and the reliability
of corridor-wide communication system; and

* evaluation jof the effectiveness of the system by measuring the variation in congestion level,
average speed, number of stops, delays at intersections and accident rate.
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Deliverables

In addition to scheduled progress reports, documentation of the detailed test system design including a
comprehensive inventory of the system enhancements required will be prepared as a result of Phases A
and B. Additionally, a library of all contracts, agreements and subsidiary project reports will be
maintained. A comprehensive record of system specifications, configurations and status will also be kept.

Bloomington/I-494 corridor

Background and vision

While the coordination of traffic management facilities in a congested corridor presents a significant
challenge, the presence of multi-jurisdictional control serves to make such a situation even more complex.
This scenario is apparent in the Bloomington/I-494 corridor in the south of the Twin Cities metropolitan
area. In order to examine strategies to overcome this challenge, the Cities of Bloomington, Richfield,
Edina, Hennepin County and Mn/DOT are proposing to undertake a major operational test in this
corridor.

Objectives of the project

This project has a number of objectives as follows:

* to develop a fully coordinated approach to traffic management along the Bloomington/I-494
corridor;

* to address the interjurisdictional issues arising from this coordinated approach to traffic
management;

* to evaluate the effectiveness of this fully coordinated approach to traffic management; and

* to demonstrate the modular approach to system integration by ensuring that the results of the
study are applicable to other corridors in the metropolitan area.

Project workplan

The project workplan has been designed to reflect the phased approach typically adopted by the Guidestar
program. The following section defines each of these phases in some detail.

Phase A - Concept definition and preliminary design. This initial phase is aimed at establishing the
fundamental principals of the required multi-jurisdictional consensus amongst the five agencies currently
involved in the congestion management of the corridor. This preliminary work has been initiated by the
specialist consultancy BRW, selected from the Guidestar Task Order pool of contractors, and who are
also coordinating the Mn/DOT, City of Bloomington and FHWA input to the project. A multi-
jurisdictional programming manual is in the process of being researched and compiled, aiming to establish
effective and efficient system-wide design criteria.

This phase will also take the first steps to define the preliminary system design. It is anticipated that this
process will include, but not be limited to:

* the identification of the network boundaries;
* an in-depth review of communication and data exchange requirements; and
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* an assessment of the local controller modifications needed.

Phase B - Detailed design and deployment. Consolidating the results of the initial project definition
phase, Phase B will further develop the system characteristics and specifications. This process will
involve the preparation of a comprehensive inventory of existing hardware, software and communications
facilities in place within the current infrastructures, and formulate a recommended action plan for the
installation of complementary equipment to enhance these current systems. In order to complete the
operational test system, the partners are requesting federal support. However, space limitations prevent
a detailed inventory of system enhancements from being included in this proposal. A full list of system
enhancements can be provided to USDOT on request. The required system interfaces identified in Phase
B will be commissioned and any additional hardware and software required for the operational test will
also be installed at this time.

In addition, an incident management plan will be orchestrated, taking into account the identification of
requirements undertaken in Phase A.

Phase C - Operational test. Phase C constitutes the execution of the operational test defined in Phases
A and B. Each of the project partners will have a role to play in this test with support being provided
by the specialist consultant.

Assessment of the amelioration in traffic conditions and travel times throughout the corridor as a result
of the implementation of the new integrated traffic management system will be continually monitored by
all project participants and reported on by the consultant team.

Phase D - Evaluation. The key to accomplishing the goals of the 1-494 - City of Bloomington IVHS
operational test is a comprehensive evaluation of each constituent phase. Therefore, the fourth phase,
Phase D, is devoted entirely to the design and execution of an evaluation plan. In addition to phase-
specific plans, the evaluation will be directly related to the work being undertaken by the Mitre
Corporation for the FHWA.

The evaluation will be conducted throughout the duration of the detailed design and operational test
phases. The evaluation plan will be designed such that results can be directed to the project team on a
regular basis. In this way, operating strategies can be revised during the course of the test to ensure that
the project is continually orientated towards achieving its objectives.

The design and execution of the evaluation plan will involve all of the project participants. However, it
is anticipated that a selected consultant will lead the evaluation efforts with guidance from the FHWA

6.5 Event management

Portable traffic management system

Background and vision.

A key component of the ITMS program is the control and management of traffic generated by special
events. In the last two years, numerous major events have been hosted by the Twin Cities. These
include the 1991 Final Four, Superbowl XXVI, the 1991 World Series, the US Open, the US Special
Olympics, and the Olympic Festival. With the continuing prominence of the Twin Cities as a host for
major sporting events, Mn/DOT is looking to improve its traffic control facilities and strategies for these
events.
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As part of the ITMS vision, it is anticipated that advanced traffic control and information systems will
be employed to manage traffic at these special events. Advanced vehicle detection and surveillance
systems will be deployed on a temporary or permanent basis as required. This on-site data collection will
enable the traffic control systems local to the site to be optimized in direct response to the number of
vehicles generated by the event or attraction. A direct connection to the TOC network will facilitate both
on-site and remote operation of these systems as necessary.

This project will explore the functionality of a fully portable traffic management system (PTMS) in
controlling and influencing the movements of traffic in the locality of special attractions or events.
Scheduled for the summer of 1993, the series of operational tests will be held at the National Sports
Center. This Center is located in Blaine in the north of the Twin Cities metropolitan area. The
assembled Project Team consists of Mn/DOT, the Minnesota Amateur Sports Commission (MASC), the
City of Blaine and Anoka County. Other potential partners include the City of Coon Rapids and the
Minnesota Pollution Control Agency.

Objectives of the project

The objectives of the PTMS project are as follows:

* to establish a fully portable traffic management and control system suitable for temporary
installation at a variety of locations;

* to demonstrate the PTMS in a real-world environment;

* to evaluate the effectiveness of enhanced traveler information and site-specific vehicular
control in improving traffic management at special event locations; and

* to prevent the violation of air quality standards associated with event generated traffic.

Project workplan

As with the other ITMS projects, the PTMS initiative reflects a four-phase structure. Each of these
phases is described in more detail below.

Phase A - Concept definition and preliminary design. This initial phase of the project has been
underway since July 1992 and is due for completion by December 1992. BRW Inc. was contracted by
MASC to develop the PTMS concept with specific reference to the National Sports Center in Blaine. As
a result, an extensive report was produced documenting the fundamental issues to be addressed in event
management and recommending the use of fully portable traffic management and control equipment. An
outline for an initial operational test was also defined as part of this effort.

The ongoing effort in Phase A still has several key issues to face. Principal amongst these is the
identification of a medium- and long-term progression to build on the initial operational test. Ultimately,
it is anticipated that the PTMS will be directly connected to the Twin Cities traffic management and
control network. This will facilitate expanded data sharing and off-site control. MASC, Mn/DOT and
BRW Inc. will continue to address these issues for the duration of Phase A. In addition, much of the
preliminary engineering still has to be completed.

Phase B - Detailed design and deployment. Phase B will focus on the full definition and development
of a system architecture for the first year operational test. In recognition of the progression strategies
identified in Phase A, this initial architecture will be readily expandable to incorporate subsequent
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operational tests. The key components of this first year architecture have already been identified in the
Phase A work accomplished to date. They include closed circuit television cameras, changeable message
signs, highway advisory radio and the localized optimization of existing traffic signals close to the test
site. An on-site mobile control facility will be used in this initial test. It is anticipated that an air quality
monitoring device will be mounted at or near critical intersections.

As with the majority of the ITMS initiatives, this project requires multi-agency involvement if it is to
succeed. Therefore, a significant effort will be directed towards establishing an initial set of operational
practices for the test. These practices will address the commonly recurring issues which arise in multi-
agency traffic management scenarios. For example, this effort needs to coordinate the on-site operations
of those agencies ultimately responsible for traffic control in the area local to the event.

While MASC, Mn/DOT and Anoka County will retain a significant role in this phase, it is envisaged that
a consultant will be selected to undertake the detailed design of the initial system architecture. The City
of Blaine will also be a key participant in this design process.

Phase C - Operational test. This third phase will focus on the execution of the PTMS operational test
at the National Sports Center in Blaine. The equipment identified in Phase B will be procured through
a combination of rental and purchase agreements. Although this initial operational test is centered on a
single location, the PTMS will be deployed on an event-by-event basis. A total of twelve events are
programmed to take place at the National Sports Center throughout the duration of the operational test.
This policy will enable alternative control strategies to be evaluated during the test. It will also facilitate
the optimization of those strategies deemed to be most promising.

Phase D - Evaluation. As with all of the ITMS projects, the evaluation of the PTMS operational test
is central to the success of the project. The definition and development of the evaluation plan will be
undertaken in parallel with the detailed design of the operational test. This will ensure that the evaluation
can be effective in quantifying the impacts of the test.

A significant aspect of the evaluation will be the comparison of baseline traffic data and data collected
during the operation of the PTMS. In addition to the analysis of traffic data, the perception of patrons
and operating personnel will also form an integral part of the evaluation. It is envisaged that a consultant
will be selected to undertake the development, execution and analysis of these perception surveys. The
evaluation will also address the cost effectiveness of PTMS deployment on an event-by-event basis.

The evaluation will be conducted throughout the duration of the operational test. The evaluation plan will
be designed such that results can be directed to the Project Manager, the Project Team and the PTMS
operating personnel on a regular basis. In this way, operating strategies can be revised during the course
of the test to ensure that the project is continually oriented towards achieving its objectives.

The design and execution of the evaluation plan will involve all of the project participants listed
previously. However, it is anticipated that the selected consultant will lead the evaluation efforts with
guidance from FHWA. By selecting a consultant specifically to design and conduct Phase D, it is
expected that the independence of the evaluating team can be ensured.

Deliverables

There will be three principal deliverables to be generated by the PTMS project. First, the final system
design plan will be prepared and distributed as required. Second, the draft evaluation plan will constitute
a key deliverable on which comments will be sought. A revised version prepared using the input received
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will be used as the basis for the evaluation of the project. Finally, the results of the evaluation will be
documented and distributed to all interested parties.

Rosedale IVHS

Background and vision

In addition to special events, traffic generated by major attractions also raises significant concerns for
traffic management agencies. The definition of sound traffic management policies is equally important
at attractions such as the Rosedale shopping complex and the recently opened Mall of America. In
recognition of this, the Rosedale IVHS project is aimed at improving the management of traffic in the
locality of the Rosedale shopping center. The strategy for facilitating this improvement will encompass
both advanced traffic control techniques and the provision of comprehensive traveler information. The
City of Roseville is taking a lead on this project. Other partners include Mn/DOT, the Rosedale shopping
center, Ramsey County and the MTC.

Objectives of the project

The Rosedale IVHS project has a number of objectives as follows:

* to reduce traffic congestion on the highways local to the Rosedale shopping center;
* to improve comfort and convenience for the center's patrons;
* to improve the efficiency of the local highway system; and
* to improve accessibility to and from the shopping center.

Project workplan

The Rosedale IVHS project is a four-phase project with Phase A being included in this submission. The
following section outlines this initial phase in more detail.

Phase A - Concept definition and preliminary engineering. This formative phase will fully define the
IVHS concepts to be employed in response to the traffic conditions local to the Rosedale shopping center.
This will involve the marriage of advanced traffic control techniques and fully accessible traveler
information systems as part of a much broader infrastructure redefinition program.

Building on the full concept definition, a phased integration plan will be developed. This will schedule
the deployment of the IVHS system in context with the rest of the infrastructure development. In
addition, Phase A will detail the financial arrangements for the subsequent phases of the project.

Deliverables

The definition of the IVHS concepts to be examined will be documented in the first deliverables from this
project.
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6.6 Workzone management

Advanced Work Zone Traffic Management System

Background and vision

The highway workzone presents a unique set of traffic management problems since workzones are
temporary and present unfamiliar, changing traffic patterns. This results in driver uncertainty and
reduced vehicle capacity of the roadway which directly increases the potential for traffic accidents and
congestion. The use of advanced traffic management systems can maximize workzone safety and
minimize congestion problems by employing traffic controls appropriate to specific workzone
configurations and providing accurate, dynamic driver information.

A partnership between 3M, Mn/DOT and the University of Minnesota is being formed to develop
advanced workzone traffic management systems to address these issues. This Project Team has already
identified the provision of accurate, real-time information about the workzone traffic conditions and
accurate visual information about the upcoming traffic patterns as the key to successful workzone traffic
management. Additionally, the use of intelligent traffic management devices to efficiently and safely
guide the driver through the workzone has the potential to make a significant contribution to the
achievement of the project's objectives.

Four systems have been defined which are intended to progressively provide these functions, as follows:
System A, Visual Guidance; System B, Real-Time Information; System C, Lane-Based Traffic Control;
and System D, Integrated workzone Traffic Management System. The figures on the following two pages
depict the ultimate vision of an advanced workzone traffic management system, and a detailed schematic
of the components of each of the four systems. System A is the subject of this proposal. Systems B, C,
and D will be addressed in future proposals.

Objectives of the project

The advanced workzone traffic management system project has two main objectives as follows:
* to reduce driver uncertainty; and
* to increase workzone traffic capacity and efficiency, thereby maximizing workzone safety and

minimizing congestion.

System A will be created by integrating already-existing product components and technology, although
a significant amount of system development remains to be done. The System consists of temporary
environmental and traffic sensors (existing technology). The information from each sensor will be
analyzed in a local processor and transmitted wireless to a processor for integration of the information.
The processor will control active pavement markings or light guidance tubes (existing components and
technology). The environmental information will be used to adjust the brightness and color, if necessary,
of the light guidance tubes during low light conditions (snow, fog, rain, etc) and at night. The traffic
sensor information (vehicle detection and vehicle speed, and indirectly, incident detection) will be used
to control or modulate the lighting conditions of the active pavement markings or light-guidance tubes.
For example, the light-guidance tubes can be used to indicate proper speed by pulsing the light, to
indicate traffic flow conditions by using a color code (red = stop, green = free flow), or to indicate to
the driver that he/she is approaching a curve at too high a speed by using a color code or pulsing scheme.
In summary, System A is an integrated adverse visibility and driver warning system.

Proprtary Notice Note to Gaonrnrant Empesly This document contains trade secret and commercial or inanci Informnaton which is propretay to 3M. Pursuant to
he proeclon afforded by the Freedom of Informnnallon Ad (5 USC 552 (b) (4)]. as amended, and the provisions of 18 USC 1905. It must at al times be taed as prileged and
conrdential and not be duplcated, used or disdosed, n whole or in part, for any purpose exept as specifilly authortzed by 3M In writng. The data subect to this restriction are
contained In the sheets marked w~th a proprietary legend.
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Project workplan

At the end of each phase, the work to-date will be reviewed by the partners and the participating
organizations will assess whether the individual and collective goals of the workzone project have been
met.

Phase A - Concept definition and preliminary engineering. This phase will consist of definition of
the requirements (the basic requirements of the workzone, the overall system requirements, the system
requirements for System A, and the communication requirements), selection of overall system architecture
and communication technologies. The System A Requirement document will also address all
environmental, user, safety, regulatory and reliability issues. Prominant IVHS initiatives such as
ADVANCE will be consulted to ensure that the selected communication technology is compatible with
other approaches. Two rural and urban work zones with appropriate controls will be selected and
agreement reached on evaluation requirements, materials and systems. A Human Factors literature study
will be completed on light motion; i.e. light pulsing effect on human perceptual and motor responses, and
initial human factors specifications written to guide System A design and Phase B efforts.

Phase B - Detailed design and deployment. This phase consists of developing the device specifications,
evaluating the existing technologies to ensure they meet the workzone requirements, and the design and
development of components to integrate the existing technologies. After system integration, extensive
system validation will be performed to ensure that the system meets all the safety requirements. The
system performance will be fully validated on 3M's test track. Human factors studies are critical. The
driving simulator and the 3M test track will be used to determine the best pulsed light systems from a
human factors perspective. Workzone planning will be completed and the requirements identified and
verified against System A requirements.

Phase C - Operational test. The purpose of this Phase is to put the system in place and run the
operational test. The test will be conducted in a rural freeway workzone (1-35 between St. Paul and
Duluth) using an 1-94 workzone between Minneapolis and St. Cloud as a control. The duration of the
test will range from between six and twelve months.

Phase D - Evaluation. A comprehensive evaluation plan will be prepared in support of Phase D of this
project. Evaluation protocols and supporting materials (questionnaire) and system (hardware, if needed)
will be prepared, verified and validated. During the operational test, evaluation data will be collected
on workzone traffic volume and accident rates for both the test and control sites. Control incidents in
the workzone will be examined; e.g. swerving, sudden lane changes and workzone incursions. Finally,
a questionnaire will be given to both drivers and workers to determine their perception of the
improvement or degradation of services. The evaluation phase will consist of a complete analysis of the
data collected in Phase C. This phase will end with the recommendation of either more testing or
continuation of the development of these systems leading to deployment.

Deliverables

At least two functional System A's will be prepared which will be configured according to the
requirements of two agreed-upon workzones. Since these systems will be in the prototype format, 3M
as system developers will operate and maintain the system during the duration of the operational test. 3M
will provide Mn/DOT with a general description of the system. No further documents will be prepared
(i.e. manuals, service documents, etc.). The University of Minnesota will be responsible for preparing
documentation of the Human Factors assessments. Mn/DOT will commit to provide a Project Manager,
to select and hire any consultant support deemed necessary, to lead the planning of the workzone and
traffic control facilitiesand to provide access to the selected testing locations.
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Future systems

System B - Real-Time Traffic Information. The objective of System B is to add to System A real time
workzone traffic information to drivers inside the workzone and to those approaching the work site. The
information collected from the traffic sensors (System A) will be processed separately to provide up-to-
date, real-time information about the workzone traffic conditions (average speed, delays through the
workzone, incidents). Changeable message signs will be used to convey this information to drivers so that
they are aware of upcoming traffic conditions and can choose to avoid the workzone if necessary. The
system will be designed with sufficient flexibility so that changes in local ramps, for example temporary
closure and unique traffic situations, can be incorporated adequately. This information will be provided
directly to the TMC for subsequent distribution to other Twin Cities traffic control agencies and for
dissemination via other traveler information systems. The information will also be provided to the
Emergency Management Center (EMC).

System C - Traffic Flow and Capacity Improvement Inside and Outside (close to) workzone. This
system will build upon the previous two systems by adding additional temporary traffic sensors outside
and inside the work zone. The information from these sensors will be used to further refine the
information necessary to control temporary lane-based CMS's and existing or temporary ramp meters.
The following factors will be considered:

* lane-based speed control prior to the workzone;
*lane-based speed control inside the workzone;

* control of existing or temporary ramp meters inside and outside the workzone according to actual
speed and capacity use of the workzone; and

* use of lane-based signs for lane metering during certain phases of construction or merging.

This system will improve traffic throughput and facilitate lane merging outside the workzone by using
ramp metering and lane-based adaptive spatial control signs to control speed of cars in lanes. The
increased number of sensors and capabilities of this system will also provide additional and improved real
time information for real-time information systems. Systems B and C together will form an optimal
traffic condition-responsive workzone traffic management system.

This fourth system integrates all previous systems into a comprehensive workzone traffic management
system capable of sensing and managing traffic conditions both within and around the workzone. The
system will add control for emergency vehicles, transit vehicles, vehicles, through ramp metering and
lane control or metering and add graphics display for its changeable message signs. It will also interface
with local EMC's and TMC's for coordinated, advanced traffic management.

6.7 Incident management

Incident management plan definition

Background and vision.

The development and execution of strategies to handle traffic in the event of an incident is another central
theme of the Twin Cities metropolitan area ITMS program. Any comprehensive traffic management
system can only be effective if it is capable of dealing with the full range of incident scenarios likely to
occur. The ITMS vision anticipates prompt and accurate detection of incidents anywhere on the
metropolitan area freeway network. The relevant emergency services are automatically alerted and
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dispatched upon detection of the incident. Predefined incident management plans are put into effect
immediately upon incident detection/verification, minimizing resultant congestion.

As a first step in the attaining this vision, the incident management plan definition project will focus on
defining, testing and evaluating a range of strategies for managing incidents on predetermined freeway
segments. The first step will also include the identification of infrastructure improvements necessary to
effectively manage incidents on predetermined freeway segments. Data collected over recent years
identifies locations where incidents on the freeway system are most likely to occur. Therefore, this
project will concentrate on defining and optimizing strategies to deal with incidents at these locations.
The benefit of adopting predefined incident management plans is expected to be realized in the short-term.
Therefore, a request is being made for US DOT support for part of this initiative.

The incident management plan definition project will yield a number of results both in the short-term and
over a longer term period. Upon implementation, the plans are expected to improve vehicle movement
through the test corridors (i.e. freeway and alternate route arterial) on a day-to-day basis. Response time
will decrease due to automatic notification of emergency services. Although travel time delays due to
incidents can still be expected, a significant reduction in delay time will be realized as a result of
predetermined alternate routes, improved traffic control devices and other corridor management
initiatives. As plans are optimized and applied at other locations, their influence is expected to extend
to the area•wide management of the freeway network. In this respect, the definition of incident
management plans parallels the information coordination and corridor management initiatives as key
building blocks of the metropolitan area ITMS.

Objectives of the project

The incident management plan definition project has a number of objectives as follows:

* to define plans to manage incidents at predefined locations on the metropolitan area freeway
network;

* to identify the necessary infrastructure necessary to manage traffic congestion due to the
incident;

* to implement these plans for the predefined locations;

* to evaluate the effectiveness of these plans in addressing the management of traffic in the
presence of an incident; and

* to optimize these plans for implementation at the predefined locations and ultimately, helping
to develop and implement incident management plans for the entire metropolitan area freeway
network.

Project workplan

The incident management plan definition project is a four-phase project as described in the following
paragraphs.

Phase A - Concept definition and preliminary design. Mn/DOT has already completed a substantial
part of this definition phase in preparation for this project. Through the annual assessment of freeway
incidents in the metropolitan area, as recorded by TMC personnel, four freeway segments have been
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identified as potential test sites for the implementation of incident management plans. Those segments
are as follows:

* I-94/Kellogg Boulevard corridor;

* I-35W from the west junction with TH62 in Minneapolis/Richfield (includes the I-35W/TH62
commons area) to 46th Street in Minneapolis;

* I-35W from 46th Street to the east junction with 1-94 in Minneapolis (includes the I-94/I-35W
commons area;

* 1-94 from TH55 to the west junction with I-35W in Minneapolis (includes the Lowry Hill
Tunnel); and

* 1-94 from the west junction with I-35W in Minneapolis to TH280 in St. Paul (includes the
I-35W/I-94 commons area).

These segments were selected based on the number of incidents of a lengthy duration, potential benefits
in travel time savings, the availability of detailed information on the nature of incidents and the limited
infrastructure improvements necessary.

Phase A will focus on finalizing the locations for the plans to be demonstrated. The primary definition
of the incident management plans will be undertaken using input from the Project Team and all relevant
agencies and municipalities.

Phase B - Detailed design and deployment. The second phase of this project will involve the full
definition and development of the incident management plans. The plans will identify management
strategies to be executed in the presence of more frequent incident types as well as incidents of a severe
nature. The plans will outline policies on lane closures, traffic diversions, the development of
infrastructure improvement projects, and the development of incident management teams. The plans will
also address provisions for traveler information; advance warning and information to allow a suitable
course of action to take in response to the incident.

Phase C - Operational test and evaluation. The third phase of the project will implement and test
incident management plans for one or more of the above mentioned freeway segments.

Phase D - Evaluation. The final phase of this project will constitute a comprehensive evaluation
assessing the effectiveness of the incident management plans. The design of this evaluation will be
undertaken in parallel with the operational test design of this project to ensure that it can accomplish its
intended objectives. The design of the evaluation plan will also include the identification of the
deliverables which will be prepared as a result of this project. The evaluation will be carried out
throughout the operational test with interim results incorporated to facilitate the optimization of the
incident management plans.

Deliverables

The principal deliverable to be produced from this project will be a report documenting the effectiveness
of the incident management plans. This will be based on the results of the Phase D evaluation. As stated
above, other deliverables will be defined in partnership with FHWA as part of the evaluation plan design.
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I-94/Kellogg Boulevard corridor

Background and vision

The implementation of management strategies represents one of the principal mechanisms for responding
to incidents on the highway network. A further component of this policy is to coordinate the operation
of all traffic management tools on a corridor-wide basis. This ensures that both primary and secondary
effects of any incident can be minimized.

In order to examine this philosophy, Mn/DOT and the City of St. Paul have initiated the I-94/Kellogg
Boulevard corridor project. The aim of the project is to manage incidents in this corridor through the
coordination of traffic management facilities. As such, it represents the first application of corridor-wide
incident management plans in the Twin Cities metropolitan area.

Objectives of the project

The I-94/Kellogg Boulevard corridor has a number of objectives as follows:

* to demonstrate and evaluate the application of a fully coordinated incident management
'system in an urban corridor;

* to coordinate the operation of freeway ramp meters and traffic signals within the corridor in
response to incidents;

* to provide information to travelers alerting them to the presence and nature of an incident and
identifying any avoiding action they can take;

* to establish and demonstrate the operational practices required to implement corridor-wide
incident management plans;

* to establish the inter-agency relationships required to ensure effective implementation of these
plans; and

* to ensure that the results of the project can be utilized at other urban corridor locations.

Project workplan

The project is a four-phase initiative conforming with the generic Guidestar project structure. Each of
these phases is described in detail in the following paragraphs.

Phase A - Concept definition and preliminary. Much of the preliminary work in this project has
already been initiated by the project partners. In order to effectively manage incidents within this
corridor, the City of St. Paul requires detailed information on highway conditions. It has been widely
recognized that while existing City of St. Paul data collection facilities can provide traffic status
information, it is only through a direct connection to Mn/DOT's TMC that the necessary level of detailed
data can be acquired. Therefore, this project will make full use of the fiber optic network which will be
completed as another part of this program. This project will also represent a specific application of the
interjurisdictional information coordination strategies developed in another ITMS project.

The first task to address will be to prepare draft versions of the incident management plans for use in the
corridor. This will be carried out in conjunction with the incident plan definition project described
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earlier. These plans will identify how the operation of the traffic management tools in the corridor will
be coordinated in the presence of an incident.

Given that Mn/DOT has already been identified as the source of additional data, the next task will define
the exact nature of the data required. Again, much of this has already been identified. For example, the
City of St. Paul will obtain volume and occupancy data and video pictures from the TMC freeway
surveillance system. This will enable them to assess the operating conditions along 1-94, a capability
which they do not currently possess.

Phase B - Detailed design and deployment. The second phase of this project will establish the design
of the operational test. Since the project relies heavily on other ITMS projects, a significant system
design effort is not required. Instead, this phase will focus primarily on finalizing the incident
management plans and developing an initial set of operational practices.

The first major task in this phase will be to finalize the draft incident management plans. In particular,
attention will be focused on the definition of signal timing plans for use in managing varying levels of
congestion on 1-94. Additionally, the Project Team will develop strategies for coordinating the operation
of arterial street signal systems and the 1-94 ramp meter network within this corridor.

Building on-this initial task, the traveler information aspects of these strategies will be fully defined. For
each plan, the nature of the messages to be disseminated via the CMS and HAR networks will be
identified.

In addition to the technical aspects of this project, this phase will also address the derivation of
operational practices required for the test. These will include the development of a users manual
documenting the operational procedures required for strategy implementation.

The detailed design of the fundamental communications system has already been scheduled for another
ITMS project. Therefore, the system design for the I-94/Kellogg Boulevard project will consist primarily
of specifying the necessary monitoring surveillance and information infrastructure required to undertake
the operational test. This infrastructure design is intended to maximize the use of St. Paul's existing
traffic facilities. This task will also define a procurement and installation schedule for the infrastructure
enhancements. In order to complete the operational test system, the partners are requesting federal
support. However, space limitations prevent a detailed inventory of system enhancements from being
included in this proposal. A full list of system enhancements can be provided to USDOT on request.

In common with other ITMS projects, the deployment of the facilities that are essential to the execution
of the operational test will be undertaken in Phase B. The localized system enhancements will be
deployed in accordance with the predefined schedule and in coordination with the extension of the fiber
optic network. Each of the individual components will be separately tested to ensure that they can
function as required as part of the test.

Phase C - Operational test. The operational test of the defined incident management strategies is one
of the focal points of the entire ITMS program. It represents one of the major corridor projects in the
program that will help build the fully integrated traffic management and control system.

The philosophy driving the operational test is based on the City of St. Paul's ability to obtain incident-
related traffic data. This data will be available through their existing monitoring facilities and via the
fiber optic link to the TMC. Exact determination of the nature of any incident will initiate the instigation
of an appropriate management strategy. Using the existing system detectors along the corridor, the
magnitude of any diverted traffic will be detected and, according to the traffic information on 1-94 from

6-23



TMC and the background traffic in downtown St. Paul, an appropriate signal timing and street
coordinating strategy will be used to provide necessary traffic movement channelization and signal
progression.

Phase D - Evaluation. The evaluation of this project will focus on the assessment of incident
management plan effectiveness. In order to accomplish this, a comprehensive evaluation plan will be
defined which will encompass all aspects of the operational test. This plan will be developed in parallel
with Phase B of this project to ensure that the test system design can be effectively evaluated.

One of the principal mechanisms for evaluating this project will be the undertaking of a before and after
study. Detailed traffic data will be collected prior to commencing this project and compared against
similar data acquired during the test. This assessment will be used to determine the effect of each of the
strategies.

In addition, the following evaluation issues will be addressed in detail:

* incident information will be recorded including incident type (accidents, number of lanes
blocked, special events), time of occurance and duration and traffic volumes; and

* evaluation of the effectiveness of the system by measuring the change in response time of the
incident report and signal system reaction time, corridor travel time and speed profiles and
corridor traffic volume re-routed.

The evaluation will be undertaken throughout the duration of the project. This will ensure that feedback
can be incorporated into the operational test as it progresses. This will ensure that each of the strategies
can be optimized for use elsewhere in the metropolitan area.

Deliverables

As part of this project, a library of all contracts, agreements and reports will be maintained.
Additionally, a record of system configuration and status will be kept. A comprehensive final report will
be prepared on completion of Phase D.
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7. MANAGEMENT APPROACH

7.1 Introduction

Any multi-faceted program of this nature clearly needs a efficient management framework to ensure that
it meets its goals and objectives. The ITMS program will be managed within the overall framework of
the Guidestar program. This management structure has been in effect for several months having been
developed as part of the Minnesota Guidestar Management Study and Strategic Plan. This committee
structure is hierarchical in nature with each committee level comprising members with approximately
equal seniority and decision-making capabilities. Each level in the structure is assigned tasks
commensurate with that authority. This serves to ensure both continued interest in the initiative by
committee members and appropriate support for Guidestar at the various management and staff levels
within the participating agencies and organizations. A further benefit of this hierarchy is that it provides
a clear chain of command and lines of accountability. There are five levels of authority and responsibility
within the Guidestar management hierarchy as described in the following paragraphs.

The Executive Committee comprises chief administrative officers and senior managers from the
participating agencies and groups. Its overall mission is to ensure that Guidestar remains focused on its
ultimate goals and objectives, to support the initiative's overall success and to make strategic policy
decisions.

The Steering Committee's primary function is to provide a structure for managing the broad Guidestar
program containing multiple interdependent projects and partners. The Committee's responsibilities
include the review of strategic planning activities, approval of technical workplans, development and
review of requests for proposals, consultant and contractor selections and other associated tasks.

The Working Committees will assume responsibility for overseeing the ITMS program's progress in
relation to the other projects under its jurisdiction. Since the ITMS program consists of a number of
projects encompassing a wide variety of technical issues, it is anticipated that all four technical Working
Committees will be involved in this process.

The ITMS Program Coordination Team is directly responsible for the overall management of the
program and the coordination of its constituent projects. The Program Coordination Team will function
at the same level in the management hierarchy as the Working Committees ensuring that the effective
coordination of all ITMS activities is vested in a single body. Program Coordination Team
responsibilities also include the following:

* Identify and assist in managing jurisdictional and institutional considerations for the program;
* monitoring the progress of the ITMS projects in the context of the program as a whole;
* assessing the impacts of ITMS projects' progress on other related projects;
* reporting to the Working Committees as required; and
* reporting directly to the Steering Committee on a regular basis.

The ITMS Program Coordination Team will consist of representatives of the programs partners. Several
of these representatives have been involved in the Task Force responsible for preparing this proposal and
are, therefore, fully familiar with the program's scope and objectives. It is also envisaged that a
consultant will be selected from the Guidestar Task Order pool of contractors specifically to undertake
the management of the ITMS program. This consultant support will be provided as part of the system
scoping project documented in Chapter 6.
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The ITMS Project Teams are responsible for the day-to-day management of the individual projects
which constitute the overall program. Each Project Team is comprised of representatives of the partners
directly involved with the execution of the specific projects, building a hands-on approach to project
management. A Project Manager, who will be identified from the Team's participants, will be directly
responsible for coordinating the Project Team's responsibility efforts. These efforts include the
following:

* development of project workplans including objectives, project scope and cost estimates;
* day-to-day project management including monitoring project budget and technical progress;
* reporting technical and financial progress to the ITMS Program Coordination Team;
* preparation of solicitation documents;
* coordination and management of project implementation activities such as supervising outside

contract work, managing the activities of participating Guidestar partners, and recommending
revisions or enhancements to the project plan; and

* coordination of project acceptance testing and evaluation including the development of testing
scenarios and performance criteria and the supervision of these tests. The Project Team will
also draft the overall evaluation plan for a project, working with FHWA to ensure
consistency with national IVHS project evaluation procedures.

This hierarchy is presented diagrammatically in figure 7.1. The roles and responsibilities of these
committees and teams as they relate to the ITMS program are described in the following sections.

Executive
Committee

I
Program

Coordination Teams

^ I
_____i-

ITMS Project Teams

Scesg operaion Iappications meen anaem t

Figure 7.1 Guidestar program structure
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8. FINANCIAL PLAN

The financial plan for this program reflects the multi-agency nature of the individual projects. Many of
these agencies are committed to contributing in-kind services and facilities. Others are willing to make
a financial contribution to ensure the success of the program.

Table 8.1 provides a summary of the financial plan for the program as a whole. Space limitations
prevent a more exhaustive presentation of the program costs and detailed in-kind participation
documentation. However, comprehensive financial plans for each specific project have been prepared
and will be provided to the evaluators on request.

Cost Participation In-kind Participation
Total

Budget
Proect/Task USDOT Mn/DOT Other Local Private Total Mn/DOT 1her Local Private Total

System scoppi: 450000 180000 630000 270000 270000 900000

Informadon coordination:

Phase A

Phase Proect costs ixduded In -39 /TAD and 1W-94 elo Boe ard corridor jects

Phase C

Phase D

Commuication netwode: 313000 313000 30o000 __ 308000 621000

conIorlopen^Bft^^:^:^;:;:^:;:^;:;:-':;

-394/TAD coridor

Phase A 206000 206000 15000 25000 40000 248000

Phase B 1854000 1200000 95000 2949000 100000 284000 48000 432000 3381000

Phase C 133000 133000 40000 5000 105000 238000

Phase D 110000 110000 15000 22000 37000 147000

1494Bloomington corridor

Phase A 75000 75000 3000 36000 444000

Phase B 220000 260000 480000 860000 860000 1340000

Phase C 2600000 26000 553000 553000 3153000

Phase D _ 737000 737000 737000. . . . . ..::::::::::::::::::::::::::::::

Portable TMS:

Phase A 25000 25000 8000 2000 10000 35000

Phase B 47000 47000 2000 1000 3000 50000

Phase C 96000 96000 38000 102000 140000 236000

Phase D 100000 100000

Rosedale IVHS:

Phase A 75000 10000 10000 95000 30000 25000 55000 150000

Workone safety strategies:

Phase A 439000 439000 439000

Phase B 328000 328000 1 1945000 1945000 22730

Phase C 1125000 1125000 1125000

Phase D 607000 607000 607000

Incident plan dention:

Phase A 148000 148000 85000 15000 100000 248000

Phase 8 34000 34000 34000

Phase C 24000 23000 23000 47000

Phase D 177000 177000 177000 38000 12000 50000 227000

l-94/Kelogg Boulevd cok•do

Phase A 60000 600000 12000 30000 42000 102000

Phase B 151000 151000 47000 48000 95000 248000

Phase C 18000 18000 30000 30000 60000 78000

Phase D 32000 32000 11000 18000 29000 61000

Total 9102000 252000 1545000 1545000 10680000 102000 318000 1093000 6283000 16367000
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9. PROGRAM SCHEDULE

The ITMS program schedule is outlined in Table 9.1. It reflects the time required to complete the phases
for each of the individual projects identified in Chapter 8. As an early step in each of these projects, a
more detailed project schedule will be defined identifying durations for tasks and sub-tasks as necessary.

Months from award
0 6 12 18 24 30 36

............ Key to schedule
-.Proposed projects (Oct.1992)

*i inforr'itiat:i:ot:i coordibitio 6. |_ Follow-up/continuation ..
Phase A projects (June 1993 onwards)
Phase B
Phase CPhase C - g1^-- --
Phase D

Commnuication network

1-394/TAD corridor
Phase A
Phase B
Phase C
Phase D -

1-494/Bloomington corridor
Phase A I
Phase B

Phase C

Phase D

Rosedale IVHS

Phase A
Phase B
Phase C .......

Phase D

P--ase A- --

Phase APhase B

Phase C .__________ ::%:::::::. ____.....oo
Phase D ...: % :::.. ... . . . . . . . .: . . .. . . . . . . . . . . . . .. ..

Inciden. deiton

Phase A

Phase

Phased DI

Phase A
Phase B

Phase C
Phase B

Phase C

Figure 9.1 Schedule for projects for which federal funding is being sought (Oct 1992)

1993 1994 1995
Wif e iigisigcli-• • siditi ni:• •iitii::il Key to schedule
CCTV network enhancementsto

Ramp meter expansion I Federal funding not requested I [Z JI
CMS enhancements Federal funding requestedMS enhancements (June 1993 onwards)

Phase A
Phase BPhase C
Phase D i. .

Motorist information program
Advanced sensor testing
Video imaging detection system
Autoscope _ ___ _whase e

Figure 9.2 Schedule for projects for which federal funding is not being sought (Oct 1992)
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10. RELATIONSHIP TO THE FEDERAL REGISTER NOTICE

10.1 Introduction

This chapter illustrates how the ITMS proposal relates to the requirements of the IVHS Operational Test
Program established by the US DOT. This is based on information published in the Federal Register,
dated July 20, 1992.

10.2 Technology or program areas of interest

The Federal Register notice indicates that there are certain key "... IVHS technologies or program areas
in which operational tests are needed to advance the national IVHS program ... " The Minnesota
Guidestar ITMS program speaks directly to the advanced traffic management program area and expedites
the deployment of an integrated, multi-jurisdictional traffic management and control system.

Chapter 3 specifically outlines how the ITMS program has been driven by an overall vision of a truly
integrated traffic management infrastructure. The multi-faceted program incorporates a diverse range of
issues and topics - each component consisting of a number of more specific focus areas, examining one
or more aspects of the integrated traffic management system.

10.3 Selection criteria

The ITMS program satisfies many of the key criteria established by the US DOT for participating in the
IVHS operational test program.

I. Relationship to national program

1. The ITMS program directly contributes to and enhances the national IVHS program. As
outlined in Chapter 3, the deployment of coordinated traffic management strategies will
increase mobility and operational efficiency, contribute towards cleaner air and more
efficient use of energy, increase transit ridership, increase vehicle occupancy levels
through the improved operation of high occupancy vehicle facilities, enhance commercial
productivity, and improve U.S. competitiveness internationally.

2. The ITMS program will also help expedite the development and implementation of in-
vehicle information terminals and will demonstrate that a market for this type of system
exists and can be deployed nationwide.

3. The Guidestar ITMS stands out among other ATMS projects because it is engineered to
operationally test a series of traffic management and information services which, in
combination, will form one of the most comprehensive programs anywhere in the United
States. The extensive use of mutually supportive strategies does not replicate any other
operational test to date.

4. The ITMS program stems logically from the natural evolution of ATMS projects in the
US through its pioneering approach to areawide system integration and its commitment
to address technical, operational and inter-jurisdictional issues at all levels.
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II. Project management and proposed partnership

1. Mn/DOT's approach to IVHS has been one of determination and leadership from the
start. The creation of the Guidestar program and its subsequent elevation to Office level
within Mn/DOT has not only attracted major private sector interest but has created such
confidence that congress has earmarked over $18 million in two years.

2. Mn/DOT, as program leader, is totally committed to the development of the Twin Cities
ITMS. Chapter 6 describes how the other public and private partners are equally focused
to achieving the program's objectives.

3. Guidestar is committed to technology and information sharing, is actively involved in
national organizations such as IVHS America, and is dedicated to making the results of
its activities widely known.

4. The roles and responsibilities of the ITMS partners are defined throughout Chapter 6 of
this proposal. The Guidestar organizational structure and Mn/DOT's day-to-day project
management will ensure that the program moves forward and that each partner performs
their individual tasks and lives up to their responsibilities.

5. The ITMS cost and schedule estimates are derived from public and private sector
experience. Chapter 8 provides a summary and breakdown of the cost elements for
ITMS, and Chapter 9 outlines the project schedule.

6. As one of the nation's leading IVHS programs, Guidestar has and will continue to face
complex technical and jurisdictional challenges. These include disputes between
governmental and industry participants, difficulty in meeting deadlines, and challenging
issues related to technology compatibility and standardization. Guidestar is committed
to overcome these barriers by working within an open forum and seeking to build
consensus between parties. Guidestar is determined to work jointly to finding solutions
and will continue to do so in the future.

7. Guidestar is committed to technology transfer and will openly share specifications,
technology developments, and system approaches to other interested parties. Guidestar
and its partners willingly accept the responsibility for information sharing as a
fundamental part of operational testing.

8. The ITMS program is intended to serve, as a series of operational tests and the
participants fully anticipate that they will continue to evolve, not only in scope of service,
but in geographical area as well.

m. Suitability of the test site, vehicle fleet and infrastructure

1. The ITMS program, being a component of Minnesota Guidestar, is within an ongoing
IVHS transportation management program and, therefore, will evolve into a full and
permanent implementation after the tests are completed. Subsequent projects added to
the program will progressively build the ITMS as currently envisioned.

2. As discussed in Chapter 5, the test site areas are already well equipped and while
covering a sufficiently wide area to facilitate the obtaining of representative data, they
remain a manageable size to conduct the ITMS operational tests.
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3. Local public transit services are in place and are expected to play a significant role as
specific ITMS transit projects are defined. The Metropolitan Transit Council's (MTC)
participation is assured through its involvement in the Guidestar program.

4. ITMS projects are designed to specifically allow for program evaluation through all
phases of implementation. Chapter 6 discusses the evaluation plans in detail.

5. The ITMS partners will continue to document and maintain information on program
progress, system testing and program operations and management.

IV. Federal role

1. Guidestar is designed to support the statutory role of the U.S. DOT as well as Mn/DOT
in the implementation of IVHS operational tests.

2. Guidestar has worked closely with FHWA in developing its strategic plan and
recommended projects. FHWA is expected to play a major role in developing the ITMS
including making input to the evaluation plan preparations and to the assessment of
program results.

3. Minnesota Guidestar is familiar with developing budgets which are consistent with
FHWA policies on matching funds. As outlined in Chapter 8, the ITMS budget proposal
takes into account these requirements.

4. The use of federal IVHS funds throughout the program will strictly follow FHWA's
guidelines for operational test funding. In no case will federal IVHS funds be used when
regular federal aid, state aid, or private funds can or should be used.

5. The ITMS program will, upon successful completion of the operational tests, have a high
probability for great public benefit and long-term commercial success. Federal funding
is necessary to provide the impetus to continue the development of the ITMS. Minnesota
Guidestar and the Project Teams believe that ITMS is a very appropriate use of federal
government resources.

10.4 Conclusion

The ITMS program is the manifestation of the Twin Cities ATMS vision for the year 2000 and beyond.
ITMS constitutes a fundamental element of the transportation system, supporting many other Guidestar
functions in addition to the management of traffic. The Project Teams are experienced and committed
to this project. ITMS will help further national goals and objectives for IVHS and transport policy in
the United States. Funding for the ITMS project will represent a wise investment of limited financial
resources for transportation.
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