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1 Introduction

The “Development of Statewide/Regional Intelligent Transportation Systems (ITS)
Architectures And Deployment Plans” project has created two regional ITS architectures
(the North Jersey Transportation Planning Authority (NJTPA) regional ITS architecture
and the South Jersey Transportation Planning Organization (SJTPO) regional ITS
architecture) as well as a statewide ITS architecture (The New Jersey Statewide ITS
Architecture). These regional and statewide architectures are roadmaps for
transportation systems integration in the State of New Jersey over the next 20 years.
These architectures have been developed through a cooperative and consensus based
effort by the region's transportation agencies, covering all surface transportation modes
in the region. These architectures represent a shared vision of how each agency’s
systems work together currently or will work together in the future, sharing information
and resources to provide a safer, more efficient, and more effective transportation
system for travelers in the state.

The architectures have been created to meet all requirements of the Architecture and
Standards FHWA Final Rule / FTA Policy. The FHWA Final Rule (and corresponding
FTA Policy) to implement Section 5206(e) of the TEA-21 requires that Intelligent
Transportation Systems (ITS) projects funded through the Highway Trust Fund (and
other federal funds) conform to the National ITS Architecture and applicable standards.
The Rule/Policy requires that the National ITS Architecture be used to develop a local
implementation of the National ITS Architecture, which is referred to as a “Regional ITS
Architecture.” The federal deadline for conformance to this Final Rule/Policy is April 8,
2005.

A core group of agency representatives affected by the development of the ITS
architectures was created to lead this federally mandated effort. This core group, known
as the New Jersey Intelligent Transportation Committee (NJITAC), is made up of
representatives from NJDOT, NJ Transit, NJTPA, SJTPO, DVRPC, TRANSCOM, the NJ
Turnpike Authority, and the Federal Highway Administration.

These ITS architectures are an important tool that will be used by:

» Operating Agencies to recognize and plan for transportation integration
opportunities in the regions.

» Planning Agencies to better reflect integration opportunities and operational
needs into the transportation planning process.

» Other organizations and individuals that use the transportation system in the
region.

These ITS architectures provide an overarching framework that spans all of these
organizations and individual transportation projects allowing them to maximize technical
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and institutional integration of ITS across the state, counties, and local jurisdictions for
planning ITS. Using the ITS architectures, each transportation project can be viewed as
an element of the overall transportation system, providing visibility into the relationship
between individual transportation projects and ways to cost-effectively build an
integrated transportation system over time.

1.1 Project Objective

The primary objective of this project is to develop the two regional ITS architectures and
a statewide architecture that meet the following criteria:

* Create consensus based ITS Architectures that are consistent with one another.

» Maximize technical and institutional integration of ITS across state, county and
local jurisdictions for planning ITS.

» Focus on use of Architecture tools for Planning ITS.

* Meet the Federal deadline of April 8, 2005 for ITS projects going into final design
that would use federal funds.

1.2 Architecture Development Process

In order to develop these ITS architectures, the iterative process as outlined in Figure 1-
1 was used. The development process scheduled frequent releases of the draft ITS
architecture, which were reviewed by the stakeholders within each region. By collecting
feedback throughout the process, the design was adapted based on stakeholder
feedback. This process creates a framework for the participation of the architecture
users and engenders buy-in from the stakeholders within the regions throughout the
design and development of the ITS architectures. Each successive iteration adds detail
to the design so that the overall process results in more precise requirements that better
serve the needs of the stakeholders within the region(s). The use of this iterative
process throughout the development of each regional ITS architecture enabled better
understanding the stakeholders within each region and the requirements each has for
ITS investments.
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STEP #1: GET STARTED

Identify Need

Define Region
Identify Stakeholders
Identify Champions

il

STEP #2: GATHER DATA
Inventory Systems
Determine Needs and Services D >
Develop Operational Concept
Define Functional Requirements

-~ Q0 = @ ~ =

v

STEP #3: DEFINE INTERFACES

Identify Interconnects
Define Information Flows

v

STEP #4: IMPLEMENTATION

4
v
w . m A O = W Mm <

Define Project Sequencing
Develop List of Agency Agreements
Identify ITS Standards

¢ T
STEP #5: USE THE STEP #6: MAINTAIN THE
REGIONAL ARCHITECTURE REGIONAL ARCHITECTURE

Figure 1-1. Overall Architecture Development Process

1.2.1 Program Tasks and Key Milestone
The tasks and key milestones for this project were as follows:

« Educate Stakeholders. It is important to ensure that each stakeholder or
agency within the region be familiar with ITS, as well as the U.S. National ITS
Architecture. Specifically, it is important for each stakeholder to understand their
role in the architecture and how it can be used as a tool for the planning and
deployment processes. To this end, stakeholder training seminars were
conducted in April 2004.

» Develop Draft ITS Architectures. It is important to have an initial overview of
the ITS applications either deployed or planned for the study region. In order to
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do so, the architecture team utilized existing documentation of ITS systems that
exist or are planned for the region, as well as detailed knowledge members of the
team may have of ITS investments in the regions.

« Gather Information. Detailed, accurate information is essential when
developing a planning document of any type. For the purposes of developing
these regional ITS architectures, regional stakeholders were gathered together
for discussions about the region’s goals in a series of Functional Area
Workshops, where stakeholders of like systems could get together to discuss the
regional plan. The first series of architecture workshops was held from May 12,
2004 through June 9, 2004. A second series of deployment plan workshops was
held from June 15, 2004 through July 21, 2004 to discuss deployment of specific
ITS projects. The final set of three integration workshops were held from August
17, 2004 through August 19, 2004. It was through these workshops, and the
close interaction and discussions held by all stakeholders attending the
workshops, that enabled the architecture team to capture the different regions
intentions for deployment of ITS services.

* Refine the Architecture. The stakeholder workshops enabled the architecture
team to draw together a consensus based architecture that addressed the needs
of ITS within the regions. A systematic review and revision of the two regional
ITS architectures and the New Jersey Statewide ITS Architecture captured
comments, suggestions, and intentions of the stakeholders within the regions.

» Develop Architecture Implementation Plans. In addition to developing these
regional and statewide ITS architectures for the State of New Jersey, the NJTPA
and SJTPO MPOs, an ITS Deployment Plan was developed for each region.
These ITS Deployment Plans outline a vision for ITS deployment in each region,
identifying projects that are needed to implement the ITS Architecture. The
projects were allocated by stakeholders to short, medium, and long-term
timeframes. The benefit of completing such a task is that it helps each region
plan and prioritize ITS deployment initiatives (and required funding) so that the
ITS infrastructure can be incrementally built-out over an approximately 20 year
horizon. It is these ITS Deployment Plans (and their respective Regional ITS
Architecture) that provide or highlight opportunities for integration among key
regional stakeholders of ITS components/systems so that as each deployment is
funded, it can expand on an ITS system from which stakeholders can share
information.

 Document Architecture and Implementation Plans. This final report
documents the development process, ITS architectures, and prioritized
deployments within the regions. It also presents a strategy for deployment or
implementation within the regions. Finally, the architecture website has a
comprehensive set of underlying databases, hypertext reports, market package
diagrams, and project documents (including this final report) that can be
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accessed through the web. Note that some appendixes to this report exist only
on the project CDROM and website, but not the paper reports due to their large
size and the fact that these pages, as needed, can be easily printed from their
electronic formats.

1.2.2 Deliverables

The deliverables for each regional ITS architecture and for the statewide ITS
architecture can be broken down into three main areas: architecture documentation,
deployment plan documentation, and website.

Architecture Documentation. The documentation being delivered for the
Statewide and two Regional ITS Architectures developed on this project consist
of an architecture database and a detailed architecture report. A software tool
specifically linked to the National ITS Architecture (Turbo Architecture) was
utilized in each architecture developed on this project. Turbo Architecture was
utilized for its ability to accurately represent the components of the architectures
through its system of diagrams and reports (generated by specific requirements).
The Turbo Architecture database, complete with all of the inventory items,
description of services, diagrams, reports, etc., will be delivered upon project
completion. ConSysTec has developed software tools to augment Turbo
Architecture called Visual Architect (VA). VA provides a graphical front-end to
ease the entry of information into Turbo Architecture and assure the consistency
between customized Market Packages and the Turbo Architecture database. In
addition, a hypertext reporting capability is included in VA that automates much
of the production of hypertext websites based on the Turbo Architecture
database. Turbo Architecture and ConSysTec’s Visual Architect, along with
associated ITS Architecture maintenance training materials will be a separate
deliverable.

Deployment Plans. Through the architecture development process,
stakeholders reached consensus on the transportation needs in the regions that
could be addressed with ITS, working with the architecture team to customize
and prioritize market packages that formed the basis for projects in the
deployment plan. The New Jersey Statewide, NJTPA and SJTPO Deployment
Plans build on their respective architectures by outlining specific ITS project
recommendations and strategies for the specified region, and allocate these
projects to deployment timeframes and stakeholder responsibilities (for
implementation and operation of each system) so that the projects and
associated services can be implemented throughout the life of the Deployment
Plan (approximately 20 years). A regional ITS architecture maintenance process
completes the Deployment Plan.
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Website. ConSysTec has developed, posted and hosted the hyperlinked
website where the regional and statewide ITS architectures, deployment plans,
and related documentation (i.e. meeting minutes, other draft architectures,
stakeholder comments, etc.) currently reside
(http://www.consystec.com/newjersey/default.htm). It is the intent of ConSysTec
to host this site for at least three years after the conclusion of the project, or until
NJITAC determines an alternative site to host the documentation. In addition to
hosting the website for NJITAC, an html image of the website (which can be used
to directly load a web server with the developed website for all three ITS
architectures and deployments plans) will be delivered to NJITAC.

1.2.3 Key Milestones

The activities below represent the key milestones for the development of the NJTPA
Regional, SJTPO Regional and Statewide ITS Architectures.

Kickoff Meeting. The kickoff meeting was held February 18, 2004, in Newark at
the offices of NJTPA. Key stakeholders and stakeholder groups were
represented at this meeting to prepare for the project. Key project
responsibilities for both consultant and stakeholders were discussed.

Stakeholder Training. Training for all stakeholders was conducted from April 14
through April 23, 2004. During the course of training, the stakeholders were
introduced to the project team and the terminology used in the development of
regional or statewide architectures and deployment plans.

Regional ITS Architecture Workshops. This series of interactive stakeholder
workshops were conducted from May 12 through June 9, 2004. During these
workshops, stakeholders had an opportunity to interact with each other and the
architecture team to identify ITS services, ITS inventory and market packages
(how specific ITS inventory elements share information for one or several related
ITS services) for their regions.

Deployment Plan Workshops. The series of deployment plan workshops were
conducted from June 12 through July 21, 2004 to review regional ITS projects
and allocate them to near (0-5 year), medium (5-10 year) and long (10+ year)
term timeframes.

Final Integration Workshops. The series of final workshops were conducted
from August 17 through August 19, 2004. These workshops reviewed the key
results of the program as well as the structure to be used in the Final Report for
each architecture.
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* Final Documents. The final documents for this project (both electronic and
paper media) will be delivered to the NJTPA, SJTPO and NJDOT on February
28, 2005.

1.2.4 Stakeholder Engagements

Throughout the course of this project, the stakeholders of the region (the agencies or
organizations that have a vested interest in ITS deployment within the region) have been
brought together for a variety of training and coordination activities. These activities,
including training courses (3), functional area meetings (18 for the architecture and 18
for the deployment plan), and final integration review meetings (3), guided the
development of each ITS architecture, helped the architecture team and other
stakeholders develop an understanding of systematic problems within each region, and
allowed for open discussions between stakeholders to begin the process of developing
institutional agreements between stakeholder agencies. In addition to the
aforementioned engagements, stakeholders also had the responsibility to review and
comment on intermediate results of the regional and statewide architecture development
via the website. A comprehensive list of stakeholder activities is listed in Table 1-1
below. Attendance at each workshop is shown in parenthesis.
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Statewide SJTPO Regional NJTPA Regional
ITS Deployment ITS Deployment ITS Deployment
Architecture Plan Architecture Plan Architecture Plan
Travel & Traffic
Management; 1 Day 1 Day 1 Day 1 Day 1 Day 1 Day
Maintenance 5/12/04 (32) 6/15/04(24) 5/13/04 (27) 6/16/04(16) 5/14/04 (16) 6/17/04(11)
Management
1/2 Day 1/2 Day 1/2 Day 1/2 Day

Parking Management 5/19/04 (9) 6/23/04 (6) 5/20/04 (15) | 6/24/04 (10)
Public Transportation 1/2 Day 1/2 Day 1/2 Day 1/2 Day 1/2 Day 1/2 Day

Management

5/18/04 (11)

6/22/04 (9)

5/19/04 (9)

6/23/04 (8)

5/20/04 (18)

6/24/04 (10)

Inter-regional Electronic

Toll/Parking/Fare
Payment

1/2 Day
5/18/04 (17)

1/2 Day
6/22/04 (13)

Information Archive

1/2 Day

1/2 Day

1/2 Day

1/2 Day

1/2 Day

1/2 Day

Management 5/25/04 (15) | 7/13/04 (12) 5/26/04 (8) 7/14/04 (7) 5/27/04 (9) 7/15/04 (15)
1/2 Day 1/2 Day
Ports 5/27/04 (23) | 7/15/04 (14)
1/2 Day 1/2 Day
CVO & Ports 5/25/04 (11) | 7/13/04 (13)
Public Safety/
Emergency 1 Day 1 Day 1/2 Day 1/2 Day 1 Day 1 Day
Management/ 6/8/04(27) 7/20/04 (19) | 5/26/04 (14) | 7/14/04 (13) 6/9/04(19) 7/21/04 (9)
Homeland Security
1/2 Day 1/2 Day
Maintenance Model 6/10/04(11) 7/22/04
Final Integration 1 Day 1 Day 1 Day
Review 8/17/04 8/18/04 8/19/04

Table 1-1. Stakeholder Engagements

1.2.5 Project Architecture Team

Figure 1-2 represents the project design team organization chart. Each team member is
listed with their respective company name, title, and role with regards to the

development of the regional and statewide architectures and deployment plans.
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NJITAC

Hamou Meghdir
NJTPA Contract Manager

Rob Jaffe, Ph.D.
ConSysTec
Principal ITS Analyst
Program Manager

Cliff Heise Manny Insignares
Iteris Paul Eng-Wong, P.E. ConSysTec
Principal ITS Analyst En‘g-\{Vong, Taub Senior ITS Analyst
Deployment Planning Lead Principal Analyst Architecture Development Lead
Susan Walker, P.E, Phillip J. Riggio, P.E. Bruce Eisenhart Patrick Chan, P.E.
Iteris TransCore ConSysTec ConSysTec
ITS Analyst Senior ITS Analyst Principal ITS Analyst ITS Analyst
Charles Neal Bernhard R. Wagenblast Luis Franco, P.E. and Trevor Harris
lteris TransCore Rohini Parthasarathy ConSysTec
ITS Analyst Senior ITS Analyst Eng-Wong, Taub ITS Analyst
Senior Analyst/Analyst

Steve Levine, P.E.
— Transcore
Principal ITS Analyst

Figure 1-2. Team Organization Chart

1.2.6 Hierarchy of Information

For the purposes of developing the two regional ITS architectures and the statewide ITS
architecture, a hierarchy of information has been established. For each of the three
architectures a set of information has been developed as shown in Table 1-2. The
information for each architecture, described from the bottom to the top of the table is:

* ITS Inventory. The ITS inventory is a list of all ITS elements within the region or
regions. This list consists of the element, the stakeholder responsible for the
element, the element definition, and how the element is mapped in the regional
or statewide ITS architecture. An ITS element is a specific instance of an ITS
entity (subsystem or terminator) derived from the National ITS Architecture.

» Customized Market Package Diagrams. For each ITS architecture there is a
set of customized market package diagrams. Each market package describes
how one or more closely related ITS services are implemented using ITS
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elements and showing information exchanged between the ITS elements
(“architecture flows”). The market packages represent how the architecture will
implement a user service, and in so doing form the basis for specific projects.

Projects. The ITS related projects for a region. A project is based on one or
several related market packages. Architecture flows that connect ITS elements
owned or operated by different stakeholders represent information that crosses
across agency boundaries, and thus are the technical basis for institutional
agreements between these different ITS stakeholders.

Project Sequence. The rough sequencing of projects within the region.

Implementation Plan. Information required to program projects in their region,
including estimated capital and recurring costs, benefits, and staffing
requirements.

ITS Architecture. The regional or statewide ITS architecture is composed of the
previous elements of the hierarchy.

ITS Architecture

Implementation Plan

Project S
rojpet Ssquence (Cost, Benéefits, Staffing)

(Priority, Project Description)

Projects (made up of one or more Customized MP Diagram)

Customized Market Package Diagrams
(ITS Services, Interfaces and Interconnects)

ITS Inventory

Table 1-2. Hierarchy of Information in the NJ ITS Architectures

1.3 Requirements of the Final FHWA Rule and FTA Policy on Architecture

and Standards

The FHWA Final Rule (23CFR 940) and identical FTA Policy on Intelligent
Transportation System Architecture and Standards, which took effect on April 8, 2001
defines a set of requirements that regional ITS architectures shall meet starting April 8,
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2005. Table 1-3 shows how the regional ITS architecture requirements of the rule are
met by the outputs developed for the two regional and statewide ITS architectures.

Regional ITS Architecture Requirements

Where Requirements Documented

Description of region

Geographic definition, as well as timeframe and scope of services
are given in Chapter 2 of this document.

Identification of participating agencies and other
stakeholders

Listing of stakeholders and their definitions is given in Chapter 3
of this document. An inventory of the elements operated by the
stakeholders is contained in Chapter 5 of this document. The
isame information is also available in the hyperlinked web site and
in the Turbo Architecture database.

IAn operational concept that identifies the roles and
responsibilities of participating agencies and
stakeholders

'The operational concept is defined in Chapter 6 of this document.

A list of any agreements (existing or new) required for
operations

IA discussion of existing and needed new agreements is given in
Chapter 6 of this document.

System functional requirements

'The functional requirements of the ITS systems are described in
an overview in Chapter 7 of this document, and are provided in
detail in the hyperlinked web site.

Interface requirements and information exchanges with
planned and existing systems and subsystems

The Interfaces and information flows are described in an overview,
in Chapters 8 and 9 of the document, and are described in detail
in the hyperlinked web site and in the Turbo Architecture
database.

Identification of ITS standards supporting regional and
national interoperability

IAn overview of the ITS standards is given in Chapter 13 of the
document. The detailed listing of ITS standards applicable to
leach interface in the architecture is described in the hyperlinked
\web site and in the Turbo Architecture database.

[The sequence of projects required for implementation

Projects and their sequencing are covered in Chapter 8 of this
document.

Table 1-3. Mapping of Requirements to Architecture Outputs
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2 Description of the Region (Scope)

For the purposes of defining a regional scope for the three ITS architectures, three
aspects of the scope were considered:

» Geographic and Institutional Scope
* Range of Services, and

 Timeframe

2.1 Geographic and Institutional Scope

From a transportation planning perspective, the State of New Jersey is broken into three
MPO planning regions: the NJTPA (North Jersey Transportation Planning Authority)
MPO region, the DVRPC region (Delaware Valley Regional Planning Commission, which
includes parts of Pennsylvania) and the SJTPO region (South Jersey Transportation
Planning Organization). In addition, transportation planning is carried out at a statewide
level, led by the New Jersey Department Of Transportation (NJDOT). The geographic
and institutional scope of the two regional ITS architectures being developed by this ITS
Architecture Program follow the geographic (and institutional) boundaries of NJTPA
MPO and the SUTPO MPO.

Figure 2-1 shows the geographic scope of the three New Jersey transportation planning
regions.

Vineland

Figure 2-1. Planning Regions for New Jersey
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* NJTPA Regional ITS Architecture. The NJTPA Regional ITS Architecture for
the State of New Jersey consists of the following counties: Sussex, Warren,
Morris, Passaic, Bergen, Essex, Hunterdon, Somerset, Union, Hudson,
Middlesex, Monmouth, and Ocean. Institutionally, this is the jurisdiction of the
North Jersey Transportation Planning Authority (NJTPA). In addition, the
geographic region for Northern New Jersey also covers projects allocated by the
NJTPA Transportation Improvement Plan (TIP).

* SJTPO Regional ITS Architecture. The SJTPO Region ITS Architecture for the
State of New Jersey consists of the following counties: Salem, Cumberland,
Atlantic, and Cape May. Institutionally, this is the jurisdiction of the South Jersey
Transportation Planning Organization (SJTPO) counties. In addition, the
geographic region for Southern New Jersey also covers projects allocated by the
SJTPO TIP.

* The Statewide ITS Architecture for the State of New Jersey covers the entire
State of New Jersey. In addition, the geographic scope also covers and projects
that were allocated by the State of New Jersey STIP.

The third transportation planning region in the state, DVRPC, includes the following
counties: Mercer, Burlington, Camden, and Gloucester. The Regional ITS Architecture
for this region was developed several years ago and the DVRPC staff have indicated an
intention to update it in the near future, consistent with the architectural decisions made
in this effort. DVRPC staff have been active participants in the development of the two
regional ITS architectures and Statewide ITS architecture for this ITS architecture
program, identifying and confirming interfaces between DVRPC ITS elements and
elements in the three study regions.

In addition to these four clearly defined “regions”, we also have taken into consideration
that each ITS architecture and deployment plan may interact with ITS elements in
adjoining ITS architecture region(s). For the purposes of this project, it will be common
to see an adjacent region’s (or adjacent state’s) elements within another region —
because these ITS elements share information for specific services in the study region.
To this end, these adjacent regions will be considered the boundary of these three ITS
architectures and deployment plans. The additional states that have been considered as
part of the Architecture or Deployment Plan process are: New York, Pennsylvania, and
Delaware.

2.2 Range of Services

The NJTPA and SJTPO Regional ITS Architectures and Deployment Plans cover
services local to the regions that cut across a broad range of ITS, including traffic
management, transit management, traveler information, emergency services, archived
data management, and maintenance and construction operations. These regional ITS
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services are provided in both rural and urban settings as part of the individual regional
ITS architectures. The Statewide ITS Architecture and Deployment Plan focuses mainly
on transportation/incident operations coordination across regions, statewide information
sharing and reporting, and commercial vehicle credentialing and safety inspection
services. l.e., the Statewide ITS Architecture services represent services that are
uniformly administered across the entire state, and that often involve leadership by
NJDOT.

2.3 Timeframe

The Regional and Statewide ITS Architectures and Deployment Plans for the State of
New Jersey provide an approximately 20 year outlook for ITS activities and deployments
in the region. Specifically, the ITS architectures address existing ITS systems as well as
those planned for development over the next 20 years. They represent a snapshot of
the currently anticipated projects based on information from stakeholders, and they put
together a plan of attack for deployment initiatives in each specific region, and for the
State.

The ITS architecture planning process leads directly into the deployment plan process.
As part of the deployment plans, ITS projects are classified as having a short, medium,
or long range timeframe for implementation. For the purposes of this project, short
range is considered 0-5 years, medium range is considered 5-10 years, and long range
is considered more than 10 years until full deployment. As such, each ITS architecture
and associated deployment plan will require regular updates to ensure that they maintain
accurate representations of each region and each regions deployment agenda.
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3 The Stakeholders

3.1 Introduction

A major factor in developing a consensus architecture is the involvement of the agencies
and organizations who are associated with the ITS elements described in this report. As
stated in the Request for Proposals for this project: “Identifying these organizations is the
first step in defining the regional architectures.”

This chapter focuses on the Stakeholders participated in the New Jersey ITS
Architecture Program. The chapter is organized as follows:

» Description. Provides introductory and background information about how
Stakeholder participation was solicitated.

* Documentation. Presents summary statistics on stakeholder involvement in the
project.

» Appendix 3.A. Shows the stakeholder attendance at the functional area
workshops (in a separate document).

3.2 Description

A Stakeholder is defined as any government agency or private organization involved
with providing transportation services in the region or state. In the context of these ITS
architectures, a Stakeholder, owns, operates, and/or maintains at least one ITS element
in the ITS Architecture. A preliminary list of Stakeholders was identified at the project
kickoff meeting, with the assistance of the NJITAC.

Invitations were sent by both e-mail and U.S. Mail to agencies throughout New Jersey
and also New York City and eastern Pennsylvania for the training sessions that were
held to introduce the project to the stakeholders. As mentioned in the Request for
Proposals: “The process should identify relevant agency systems, and include key
transportation agencies and stakeholders...” Approximately 288 invitations were sent.

3.3 Documentation

As the project progressed, a database was created to document and track stakeholder
involvement in the project. As of the last workshop, there were approximately 165
stakeholders included in the database.

The following tables present a snapshot of the stakeholder involvement in the project.

Table 3-1 presents the project workshop schedule; including the initial training sessions
and the final integration review meetings. There were a total of 42 meetings.

Table 3-2 shows stakeholder participation at each meeting. The attendance figures
shown do not include the ConSysTec architecture team.
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Table 3-3 presents the agency participation in the project. Approximately 46 agencies
and consulting firms (excluding the ConSysTec architecture team) participated in the
project.

The tables in Appendix 3.A show stakeholder attendance at each of the workshops. The
lists present the stakeholders invited, those that attended the workshop (noted with a
check), and those stakeholders that participated in special meetings outside the
workshop.

New Jersey ITS Architectures and Deployment Plans

Workshop Dates and Locations

Date Workshop Region Location
4/14/2004 Training Workshop North NJTPA, Newark, NJ
4/15/2004 | Training Workshop South SJTPO, Vineland, NJ
4/23/2004 Training Workshop Statewide NJDOT, Ewing, NJ

5/12/2004 Travel and Traffic Maintenance; Maintenance Management Statewide NJDOT, Trenton, NJ

5/13/2004 Travel and Traffic Maintenance; Maintenance Management South SJTA, Hammonton, NJ
5/14/2004 Travel and Traffic Maintenance; Maintenance Management North NJ TRANSIT, Newark, NJ
5/18/2004 Public Transportation Management Statewide NJDOT, Trenton, NJ
5/18/2004 Inter-regional Electronic Toll/Parking/Toll Payment Statewide NJDOT, Trenton, NJ
5/19/2004 Parking Management South SJTPO, Vineland, NJ
5/19/2004 Public Transportation Management South SJTPO, Vineland, NJ
5/20/2004 Parking Management North NJTPA, Newark, NJ
5/20/2004 Public Transportation Management North NJTPA, Newark, NJ
. . ) GSP Executive Office,
5/25/2004 Information Archive Management Statewide Woodbridge, NJ
. GSP Executive Office,
5i25/2004 | CVO and Ports Statewide |\ oodbridge, NJ
5/26/2004 Information Archive Management South SJTA, Hammonton, NJ
5/26/2004 Public Safety/Emergency Management/Homeland Security South SJTA, Hammonton, NJ
5/27/2004 Information Archive Management North NJTPA, Newark, NJ
5/27/2004 Ports North NJTPA, Newark, NJ
. . . GSP Executive Office,
6/8/2004 Public Safety/Emergency Management/Homeland Security Statewide Woodbridge, NJ
6/9/2004 Public Safety/Emergency Management/Homeland Security North NJIT, Newark, NJ
GSP Executive Office
Mai Model i ’
6/10/2004 aintenance Mode Statewide Woodbridge, NJ

6/15/2004 | Travel and Traffic Maintenance; Maintenance Management Statewide NJDOT, Ewing, NJ

6/16/2004 | Travel and Traffic Maintenance; Maintenance Management South SJTA, Hammonton, NJ
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New Jersey ITS Architectures and Deployment Plans

Workshop Dates and Locations

Date Workshop Region Location
6/17/2004 Travel and Traffic Maintenance; Maintenance Management North NJIT, Newark, NJ
. . . GSP Executive Office,
6/22/2004 Public Transportation Management Statewide Woodbridge, NJ
X . . . GSP Executive Office,
6/22/2004 Inter-regional Electronic Toll/Parking/Toll Payment Statewide Woodbridge, NJ
6/23/2004 Parking Management South SJTA, Hammonton, NJ
6/23/2004 Public Transportation Management South SJTA, Hammonton, NJ
6/24/2004 Parking Management North NJ TRANSIT, Newark, NJ
6/24/2004 Public Transportation Management North NJ TRANSIT, Newark, NJ
. . ) GSP Executive Office,
7/13/2004 Information Archive Management Statewide Woodbridge, NJ
. GSP Executive Office,
7/13/2004 | CVO and Ports Statewide | \voodbridge, NJ
7/14/2004 Information Archive Management South SJTA, Hammonton, NJ
7/14/2004 Public Safety/Emergency Management/Homeland Security South SJTA, Hammonton, NJ
7/15/2004 Information Archive Management North NJTPA, Newark, NJ
7/15/2004 Ports North NJTPA, Newark, NJ
. . ) GSP Executive Office,
7/20/2004 Public Safety/Emergency Management/Homeland Security Statewide Woodbridge, NJ
7/21/2004 Public Safety/Emergency Management/Homeland Security North NJIT, Newark, NJ
. . . . GSP Executive Office,
8/17/2004 Final Integration Review Statewide Woodbridge, NJ
8/18/2004 Final Integration Review South SJTA, Hammonton, NJ
8/19/2004 Final Integration Review North NJ TRANSIT, Newark, NJ
8/25/2004 Maintenance Model Statewide NJDOT, Ewing, NJ

Table 3-1. Workshop Dates and Locations
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New Jersey ITS Architectures and Deployment Plans

Stakeholder Participation by Functional Area Workshops

Statewide SJTPO Regional NJTPA Regional

Functional Area
Workshops

Architecture | Deployment | Architecture | Deployment | Architecture | Deployment

Travel & Traffic
Management;
Maintenance
Management

27 20 23 12 12 7

Parking Management

Public Transportation
Management

Inter-regional Electronic
Toll/Parking/Fare
Payment

14 9

Information Archive
Management

12 8 5 3 6 11

Ports

18 10

CVO & Ports

10 9

Public Safety/
Emergency
Management/
Homeland Security

22 15 11 9 15 5

Maintenance Model

Total

101 75 51 32 78 45

Training Workshop

47 14 23

Final Integration
Review

19 10 7

* Note: The above indicated numbers are excluding the consultant team.

Table 3-2. Stakeholder Participation by Functional Area Workshops
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Stakeholder
Participation in 42
Organization Representation Meetings
Atlantic County 2 2
BISTATE 1 1
City of Atlantic City 2 2
City of Newark 4 4
City of Vineland 1 1
County of Salem 1 2
Cross County Connection TMA 1 9
Cumberland County 3 10
Delaware River Joint Toll Bridge Commission 3 15
Delaware River Port Authority 2 9
Delaware Valley Regional Planning Commission 3 22
Federal Highway Administration 3 25
Hudson County 1 2
Hudson County TMA 3 2
Keep Middlesex Moving 2 5
Meadowlink 4 11
Middlesex County 1 4
Monmouth County 2 5
National Association of Industrial and Office Properties 1 1
New Jersey Association of Counties 1 1
New Jersey Department of Transportation 28 38
New Jersey Institute of Technology 2 2
New Jersey League of Municipalities 1 1
New Jersey State Police 4 9
New Jersey Transit 2 10
New Jersey Turnpike Authority - Parkway 7 8
New Jersey Turnpike Authority - Turnpike 14 17
North Jersey Transportation Planning Authority 4 18
Ocean City Police Dept. 1 1
Port Authority of NY & NJ 4 4
Port Authority Transportation Corporation 1 4
Ridewise 1 5
Rutgers University 3 2
Somerset County 1 1
South Jersey Transportation Authority 11 19
South Jersey Transportation Planning Authority 4 12
Sussex County 1 1
TRANSCOM 5 21
TransOptions 1 2
UMDNJ-EMS 1 1
Union County 2 2

Table 3-3. Stakeholder Participation
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4 ITS Inventory

4.1 Introduction

The New Jersey ITS Architectures identifies the existing and best consensus
stakeholder estimates of existing and future ITS elements, and identifies the information
exchange requirements between these elements, including options for open ITS
standards to facilitate the exchange of information between the ITS elements.

This chapter focuses on the ITS inventory, a collection of all ITS elements in a regional
and a statewide ITS architecture. The chapter is organized as follows:

» Description. Provides introductory and background information about this
chapter, a definition of an ITS Inventory and ITS Elements.

» Importance. Provides an brief explanation of the purpose of the ITS Inventory
and why it is needed.

 Documentation. Provides a description of how the ITS Inventory is documented
within the ITS Architecture and how to access, interpret, and use the information
contained in the ITS inventory.

» Appendix 4.A. Shows the “Sausage Diagram” for the architecture. [NOTE: The
sausage diagram in this appendix is a placeholders while the architecture is
finalized.]

* Appendix 4.B. Provides a listing of the ITS Inventory sorted by Stakeholder.
The information is shown in tabular format.

* Appendix 4.C. Provide a listing of the ITS Inventory sorted by National ITS
Architecture entity. The information is shown in tabular format.

[NOTE: The appendices are in a separate document.]
Summary statistics are also provided to provide a reader with a sense of the breadth of
the ITS architecture.

4.2 Description

4.2.1 ITS Element Attributes

The ITS Inventory is one of the cornerstones of the ITS architecture. Each ITS element
contains a number of important attributes, including:

* An assignment of the ITS element to one or more stakeholders.

» A description of the ITS element. This description is one that is a stakeholder-
based definition of the ITS element.
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* A mapping of the ITS element to one or more of the National ITS Architecture
entities.

In addition to these ITS element attributes, the ITS architecture correlates each ITS
element with the following:

» The customized market package the ITS element supports to provide
transportation services

» The interfaces the ITS element must support to enable information and control
exchanges with other ITS elements

» System functional requirements the ITS element must support to fulfill a role
within a customized market package

4.2.1.1 Mapping to National ITS Architecture Entities

An objective of the New Jersey ITS Architectures is that each ITS element in New
Jersey is mapped to one or more National ITS Architecture entities (e.g. subsystems or
terminators). The US National ITS Architecture was used as a starting framework, but
was augmented and adapted to enable solutions to physical and high-level functional
requirements unique to New Jersey or New Jersey regions. The resulting customized
National ITS Architecture became the New Jersey ITS Architectures.

4.2.1.2 Market Packages

Market packages are a collection of ITS elements and architecture flows between
elements that support an ITS service. Chapter 5 provides an in-depth discussion related
to the market packages, as these fulfill the transportation user needs identified as a
starting point in developing the New Jersey ITS Architectures.

4.2.1.3 System Functional Requirements

Equipment packages are the building blocks of the subsystems in the National ITS
Architecture. Equipment packages group processes from a particular subsystem
together into a set of high level functional requirements that can be implemented as a
package. Each ITS element (ITS system in the inventory) contains a set of equipment
packages, that when taken together, constitute the system functional requirements for
that system. Chapter 7 provides a more in-depth discussion about equipment packages
and system functional requirements.

4.2.1.4 System Interfaces

One of the objectives of an ITS architecture is to document the current and future
information sharing relationships between existing and planned ITS elements. These
elements and their information sharing relationships must reflect the current and
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expected institutional stakeholder relationships in New Jersey. Chapter 8 presents
information related to ITS system interfaces and interconnects.

4.2.2 Technical Approach

The ConSysTec architecture team first systematically identified the existing and future
inventory of stakeholder elements at the subsystem level (as defined in the National ITS
Architecture) based on existing regional and corridor deployments, existing ITS
architectural and planning documentation, and articulation of stakeholder needs in the
workshops.

With the assistance of moderators experienced in the development of ITS architectures,
the stakeholders identified local ITS elements (systems), and classified these elements
to subsystems and/or terminators of the National ITS Architecture (e.g., traffic
management systems, traveler information systems, public transportation systems, etc.).
Furthermore, the ITS systems in the inventory were classified as to whether they were
either:

» Existing — the entity already exists or,

* Future — the entity may be deployed in the future

The attributes of each ITS element in the inventory was then entered into the Turbo
Architecture database.

4.2.3 Summary Statistics

The New Jersey ITS Architectures contain 443 separate ITS elements. A brief analysis
of the mapping of the ITS elements to the National ITS Architecture yields the following
summary statistics. These statistics are derived from the “combined” architectures
database and provide an indication of the number of range of ITS elements included in
the New Jersey ITS Architectures.

Subsystem Number of Existing Number of Planned
Elements Mapped to Elements Mapped to
Subsystem Subsystem

Archived Data Management Subsystem 17 18
Commercial Vehicle Administration 15 3
Commercial Vehicle Check 4 2
Commercial Vehicle Subsystem 1 0
Emergency Management Subsystem 40 11
Emergency Vehicle Subsystem 12 0
Emissions Management 2 0
Fleet and Freight Management 3 0
Information Service Provider 29 18
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Subsystem Number of Existing Number of Planned
Elements Mapped to Elements Mapped to
Subsystem Subsystem
Maintenance and Construction Management 37 4
Maintenance and Construction Vehicle 10 0
Parking Management 4 2
Personal Information Access 2 0
Remote Traveler Support 18 7
Roadway Subsystem 25 4
Security Monitoring Subsystem 2 5
Toll Administration 2 1
Toll Collection 10 0
Traffic Management 38 14
Transit Management 54 9
Transit Vehicle Subsystem 17 5
Vehicle 3 3

Table 4-1. ITS Inventory Summary Statistics

4.2.4 Top Level Interconnect - “Sausage Diagram”

A top level interconnect diagram, or “Sausage Diagram,” has been developed for each of
the New Jersey ITS Architectures. The sausage diagram shows the systems and
primary types of interconnections in the region. This diagram depicts all the subsystems
in the National ITS Architecture and the basic communication channels between these
subsystems. The New Jersey ITS Architectures interconnect diagram has been
customized based on the information gathered from the stakeholders and the system
inventory. The sausage diagram summarizes the existing and planned ITS elements for
the region in the context of their physical interconnects. ITS elements identified for New
Jersey ITS deployments (and their primary associated architecture entity) are called out
in the boxes surrounding the central interconnect diagram.

In the center of the figure the rectangles represent the subsystems of the New Jersey
ITS Architectures. The New Jersey ITS Architectures has elements that map to all 22
subsystems defined. In addition, the architecture has elements that map to the
terminators of the National ITS Architecture. These terminators are represented by the
rightmost column of boxes (shown in yellow) on the diagram.

The diagram also identifies the three basic types of communications used to
interconnect the elements of the ITS architecture. These communications types are
defined as:
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» Fixed-Point To Fixed-Point Communications - A communications link serving
stationary sources. It may be implemented using a variety of public or private
communications networks that may physically include wireless (e.g., microwave)
as well as wireline infrastructure. Both dedicated and shared communications
resources may be used.

» Wide Area Wireless Communications - A communications link that provides
communications via a wireless device between a user and an infrastructure-
based system. Both broadcast (one-way) and interactive (two-way)
communications services are grouped into wide-area wireless communications.
These links support a range of services including real-time traveler information
and various forms of fleet communications.

» Dedicated Short Range Communications - A wireless communications channel
used for close-proximity communications between vehicles and the immediate
infrastructure. It supports location-specific communications for ITS capabilities
such as toll collection, transit vehicle management, driver information, and
automated commercial vehicle operations.

The sausage diagram for the NJTPA ITS Architecture is included in Appendix 4.A.

4.3 Importance

ITS elements are the basis for understanding which stakeholder systems (whether
existing or future) may potentially connect and share information. From the stakeholder
perspective, an understanding of both internal stakeholder interfaces (those that exist
between ITS elements of the same stakeholder) and external system interfaces,
interfaces with other stakeholders, are important. The stakeholder consensus inventory
presents a middle-tier level of information from which analysts and other interested
parties can define projects and transportation services (a more abstract tier of
information), or drill down to explore the functional requirements of a system, or the
interfaces between systems, which represent a finer detailed tier of information.

4.4 Documentation

4.41 Turbo Architecture Documentation

The ITS Inventory was managed using Turbo Architecture Version 3. Version 3 of the
Turbo Architecture tool is compatible with Version 5 of the National ITS Architecture.
The Turbo Architecture tool facilitates maintenance of Microsoft Access database tables,
which are a basis for all the reports (including web pages) showing information about the
ITS inventory. The figure below shows a sample ITS element as depicted by the Turbo
Architecture tool.
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Figure 4-1. Sample ITS Element in Turbo Architecture

The ITS inventory can be organized by stakeholders (so that a stakeholder can easily
see each of their assets in the architecture) or by architecture entity (i.e., subsystem or
terminator) so that an analyst or other interested person can see all the stakeholder
elements in a region of the same type.

4.4.2 Web Site Documentation

This New Jersey ITS Architectures website documents in tabular format the name and
description of each ITS element contained in each ITS architecture. The inventory may
be sorted by stakeholder or by National ITS Architecture entity. The resulting entries in
the ITS inventory tables are hyperlinked to an individual ITS element page which
contains the following:

» Description

» Status (Existing or Planned)

» Stakeholder

* Mapping to National ITS Architecture Entity
» List of Interfaces with Other ITS Elements
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» List of Customized Market Packages that include the ITS Element

The figure below shows a sample ITS element as depicted on the New Jersey ITS
Architectures website.

A C:\ConSysTec\Development\Web Builder 2\webl\el\el_227.htm - Microsoft Internet Explorer B|E|rz]
. File Edit View Favorites Tools Help |',"
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reum - @ srre | Architectures

m ITS Element: NJDOT Accident Reparting System

Stakeholders Description: Ner.mllersey Department of Transportation crash reporting system.
[E—— Status: Existing

Stakeholder Stakeholder: NJDOT - Mew Jersey Department of Transportation
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I@ -j My Computer

Figure 4-2. Sample ITS Element from the New Jersey ITS Architectures Website

4421 “Sausage Diagram”

The web site for each of the New Jersey ITS Architectures contains an individual
sausage diagram, accessible by clicking on the “Sausage Diagram” link on the individual
ITS architectures home page. From the sausage diagram page one can download and
view a PDF (portable document format) document in the web browser. The PDF of the
Sausage Diagram is readily printed from the web browser in this format.
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5 User Needs And Services

5.1 Introduction

This chapter focuses on user needs, ITS services, and market packages. Market
packages document the set of ITS elements that together provide an ITS service. The
market packages also document each stakeholder’s current and future roles and
responsibilities in the operation of regional or statewide ITS systems.

The chapter is organized as follows:

» Description. Provides introductory and background information about this
section, a definition for ITS services and a discussion about Market Packages.

» Importance. Provides a brief explanation of the purpose of customized market
packages and why they are needed.

 Documentation. Provides a description of how customized market packages
are documented within the ITS Architecture and how to access, interpret, and
use the information.

* Appendix 5.A. Provides a listing of customized market packages by
stakeholder. The information is shown in tabular format.

5.2 Description

5.2.1 User Needs, ITS Services, and Market Packages

User needs were identified during a series of ITS functional area meetings early in the
development of the New Jersey ITS Architectures. The user needs were then allocated
amongst one or more of approximately 80 specific ITS service categories identified in
the National ITS Architecture. Each ITS service - and its description - maps to a generic
market package diagram, and example of which is shown in Figure 5-1. Descriptions for
each of the ITS Services (Market Packages) are included in Appendix 5.A (in a separate
document).
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Figure 5-1. Example Generic National ITS Architecture Market Package Diagram

Market packages collect together two or more system elements (from the same or
multiple stakeholders) that must work together to deliver a given transportation service
and the architecture flows that connect them and other important external systems on
the boundary of ITS. In other words, they identify the ITS system elements required to
implement a particular transportation service. Market packages included in the New
Jersey ITS Architectures were tailored to fit, separately or in combination, real-world
transportation problems and needs.

5.2.2 Customized Market Packages

Customized market packages represent the consensus requirements for information that
may be exchanged between specific ITS elements to effect specific sets of ITS services.
As such, they collectively represent the concept of operations for a region.

The customized market package for the New Jersey ITS Architectures have been
organized by transportation functional area as follows:

* Archived Data Management Systems (AD). These are systems used to collect
transportation data for use in non-operational purposes (e.g. planning and
research).
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e Advanced Public Transportation Systems (APTS). These are systems used
to more efficiently manage fleets of transit vehicles or transit rail. Includes
systems to provide transit traveler information both pre-trip and during the trip.

* Advanced Traveler Information Systems (ATIS). These are systems used to
provide static and real time transportation information to travelers.

* Advanced Traffic Management Systems (ATMS). These are traffic signal
control systems that react to changing traffic conditions and provide coordinated
intersection timing over a corridor, an area, or multiple jurisdictions. This
functional area also include systems used to monitor freeway (or tollway) traffic
flow and roadway conditions, and provide strategies such as ramp metering or
lane access control to improve the flow of traffic on the freeway. These systems
may also provide information to motorists on the roadway.

 Commercial Vehicle Operations (CVO). These are systems used to more
efficiently manage commercial fleets, monitor freight movements, hazardous
materials movement, safety inspections, and electronic clearance (both domestic
and international).

+ Emergency Management (EM). These are systems that provide emergency
call taking, public safety dispatch, and support emergency operations center
operations, including disaster response.

* Maintenance and Construction (MC). These are systems used to manage the
maintenance of roadways in the region, including winter snow and ice clearance,
and construction operations.

Customized market packages diagrams represent collections of ITS elements that
exchange information (illustrated with architecture flows in the market package diagram)
to perform a specific service. The market packages are customized to represent the
operational concept for service delivery specific to the region.

An example customized market package diagram is show in Figure 5-2.

Final Report Page 29



New Jersey ITS Architecture Program
New Jersey Statewide ITS Architecture

a C:\jeng\newjersey\all\web\files\mpimages\ATMS06-03 (St).htm - Microsoft Internet Explorer = Ej
“ File Edit View Favorites Tools Help ‘ ;'f |
All Market Packages Market Packages by Stakeholder Send Your Comments (ATMS06-03 (8t))
ATMS06 - Traffic Information Dissemination
National and State Parks
_ roadway information_ _ _|
Traffic Management  [*~ systom status Roadway Subsystem
Information Service
Provider le_ road network conditions— | National Park National Park
Service Service ITS Field
National Park Management iy i
Service Traveler Center systemdata |
Information
Systems
+
Private ISPs
+
TRANSCOM L« road network conditions— = Traffic Management
Communications
Center Servers NJDEP State
Parks
T
|
|
|
|
—_—
|
|
| Media
traveler information for media— planedihine tow
ermation for medld—————— ~*| Print and Broadeast | [ seeeeeeeooes
Media existing flow
user defined flow,
e
Wt [ [ [ My computer

Figure 5-2. Example Customized Market Package Diagram

Each ITS element is labeled with both the generic National ITS Architecture name and
the name of the local stakeholder instance that participates in the customized market
package. ITS elements mapped to a National ITS Architecture subsystem are shown as
purple boxes and those mapped to a terminator are shown as yellow rounded
rectangles. Each customized market package diagram contains a legend that shows the
three different graphical representation used to show an ITS architecture flows state:
future or planned flows are shown as dashed lines, and existing flows are shown as a
solid line. User-defined architecture flows, ones that do not exist in the National ITS
Architecture, are shown in italics.

5.2.3 Technical Approach

The ConSysTec architecture team first systematically identified the existing and future
inventory of stakeholder elements. Next, the consultants identified generic services
through National ITS Architecture market packages, and where stakeholders indicated a
need, the consultants customized those market packages for specific applications
(existing or future) identified by the stakeholders. This customization identified
information exchange at the architecture flow level. Finally, a roll-up of all information
exchange requirements at the architecture flow level for each subsystem level entity was
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reviewed with stakeholders. The customized market package diagrams were updated in
real-time with stakeholders using the Microsoft Visio diagramming software tailored by
ConSysTec for use in development of regional ITS architectures. The graphical output
of the Visio was output in the GIF and PDF format and made accessible to users through
the project website. Information from the customized market package diagrams was
also entered into the Turbo Architecture database including:

» Market Package Used. Identifies whether the ITS service exists in the
architecture.

» Customized Market Package Instance. Catalogs the specific diagram created.
» Associated ITS Elements per Customized Market Package Instance.

* Architecture Flows between ITS Elements.

5.2.4 Summary Statistics

The New Jersey ITS Architectures contain 463 separate customized market package
diagrams. An analysis of the customized market packages by functional area reflects
the following summary statistics.

Functional Area Statewide NJTPA SJTPO All
Advanced Traffic Management Systems 40 58 40 131
Maintenance and Construction 24 36 27 82
Advanced Public Transportation Systems 36 48 38 115
Advanced Traveler Information Systems 8 14 8 26
Commercial Vehicle Operations 10 14 6 25
Emergency Management 26 16 14 545
Archived Data 15 7 6 27
Totals 159 193 139 463

Table 5-1. Number of Customized Market Package Diagrams by Functional Area and ITS
Architecture

The following tables indicate whether the ITS Service (Market Package) exists in the ITS
Architecture. There is one table for each ITS functional area.
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Market Market Package Name Statewide NJTPA SJTPO
Package
ATMSO01 Network Surveillance X X X
ATMS02 Probe Surveillance X X
ATMSO03 Surface Street Control X X X
ATMS04 Freeway Control X X
ATMSO05 HOV Lane Management X X X
ATMS06 Traffic Information Dissemination X X X
ATMSO07 Regional Traffic Control X X X
ATMS08 Traffic Incident Management System X X X
ATMS10 Electronic Toll Collection X
ATMS11 Emissions Monitoring and Management X
ATMS13 Standard Railroad Grade Crossing X X
ATMS14 Advanced Railroad Grade Crossing X X
ATMS15 Railroad Operations Coordination X X X
ATMS16 Parking Facility Management X X X
ATMS18 Reversible Lane Management X X
ATMS19 Speed Monitoring X
ATMS20 Drawbridge Management X X X
ATMS21 Roadway Closure Management X X
Table 5-2. Advanced Traffic Management System Market Packages by ITS Architecture
Market Market Package Name Statewide NJTPA SJTPO
Package
APTS1 Transit Vehicle Tracking X X X
APTS2 Transit Fixed-Route Operations X X X
APTS3 Demand Response Transit Operations X X X
APTS4 Transit Passenger and Fare Management X X X
APTS5 Transit Security X X X
APTS7 Multi-modal Coordination X X X
APTS8 Transit Traveler Information X X X

Table 5-3. Advanced Public Transportation System Market Packages by ITS Architecture
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Market Market Package Name Statewide NJTPA SJTPO
Package
ATIS1 Broadcast Traveler Information X X
ATIS2 Interactive Traveler Information X X X
ATIS5 ISP Based Route Guidance X X
ATIS9 In-Vehicle Signing X
Table 5-4. Advanced Traveler Information System Market Packages by ITS Architecture
Market Market Package Name Statewide NJTPA SJTPO
Package
EMO1 Emergency Call-Taking and Dispatch X X X
EMO02 Emergency Routing X X X
EMO04 Roadway Service Patrols X
EMO05 Transportation Infrastructure Protection X X
EMO06 Wide-Area Alert X X X
EMO7 Early Warning System X X X
EMO08 Disaster Response and Recovery X X X
EM09 Evacuation and Reentry Management X X X
Table 5-5. Emergency Management System Market Packages by ITS Architecture
Market Market Package Name Statewide NJTPA SJTPO
Package
MCO01 Maintenance and Construction Vehicle X X X
and Equipment Tracking
MCO02 Maintenance and Construction Vehicle X X X
Maintenance
MCO03 Road Weather Data Collection X
MC04 Weather Information Processing and X
Distribution
MCO05 Roadway Automated Treatment X X
MCO06 Winter Maintenance X X X
MCO07 Roadway Maintenance and Construction X X X
MCO08 Work Zone Management X X
MCO09 Work Zone Safety Monitoring X X
MC10 Maint. and Const. Activity Coordination X X X

Table 5-6. Maintenance and Construction Operations System Market Packages by ITS Architecture
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Market Market Package Name Statewide NJTPA SJTPO
Package
AD1 ITS Data Mart X X X
AD3 ITS Data Warehouse X X X

Table 5-7. Archived Data System Market Packages by ITS Architecture

Market Market Package Name Statewide NJTPA SJTPO
Package

CVvOO01 Fleet Administration X X X
CvO03 Electronic Clearance X X X
CvO04 CV Administrative Processes X

CVvO06 Weigh-In-Motion X X
CvO10 HAZMAT Management X X X
CVvO12 CV Driver Security Authentication X X X

Table 5-8. Commercial Vehicle Operations System Market Packages by ITS Architecture

5.3 Importance

In the context of an operational concept, the customized market packages document the
roles of stakeholders in providing ITS services in the region. From a technical
perspective, the customized market packages graphically portray a mapping of the
needs and services to configurations of ITS elements and their interfaces that
stakeholders may include in future projects.

The market packages also represent a jumping off point from which stakeholders may
define an operational concept and potential ITS projects, which may be linked to one of
more of the customized market package diagrams. System analysts may also use the
customized market packages to drill down to explore the specific interfaces and
information exchange requirements of specific ITS elements.

5.4 Documentation

5.4.1 Microsoft Visio and Turbo Architecture Documentation

The customized market package diagrams are managed using Microsoft Visio 2003.
Using an extension of a Visio application developed by ConSysTec, the information
contained in graphical form is entered into Turbo Architecture Version 3. Figure 5-3
below shows an example of market package instances (derived from the individual
diagrams) in Turbo Architecture.
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Figure 5-3. Sample Market Package Instances in Turbo Architecture

The market package screen shows the following information:

* Market package instances developed. These map one-for-one to a diagram
maintained in the Visio software.

e List of associated ITS elements

*  Which ITS architecture(s) the market package instance was allocated to

5.4.2 Website Documentation

Customized Market Package Diagrams are shown on the New Jersey ITS Architectures
website, organized by transportation functional area and also by stakeholder, from the
main menu. The market packages are accessible (viewable) by clicking on the graphic
beside each of the ITS functional areas or stakeholders listed. The result is a PDF file
which contains the market package diagrams for a particular functional area or
stakeholder.

Figure 5-4 shows a sample page from the New Jersey ITS Architectures website which
lists market packages by functional area.
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Figure 5-4. Sample List of Market Packages by Functional Area

Figure 5-5 below shows a sample page from the New Jersey ITS Architectures website
which identifies market packages by stakeholder.
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Figure 5-5. Sample List of Market Packages by Stakeholder
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6 Operational Concepts and Agreements

6.1 Introduction

The identification of operational concepts and institutional agreements required are
crucial to the development of a consensus architecture. As is stated in the Request for
Proposals:

“Agreements must be identified and documented between all agencies that are expected
to provide resources. The stakeholders should establish and formally agree to the
expectations for cooperation.”

The following pages document the operational concepts and agreements associated
with the ITS architectures developed for this project.

For each short-term market package developed, a market-package diagram is shown,
along with the operational concepts and agreements required. Agreements are shown
where information is shared across institutional boundaries. Market packages that
involve the sharing of information wholly within one institution do not require an
agreement.

6.2 Example 1- Transit Vehicle Tracking

The following is an example of the operational concept for Market Package APTS1 -
Transit Vehicle Tracking.

Figure 6-1 illustrates transit vehicle tracking for the DRBA Cape May-Lewes Ferry
System.

Operational Concept
DRBA Cape May — Lewes ferries are tracked by the DRBA Cape May - Lewes Ferry

System management center. Tracking involves tracking the vehicle location and the
schedule adherence of the vehicles.

Institutional Agreements
None required. All ITS elements are under the same institutional entity.

Figure 6-1 also illustrates transit vehicle tracking for the DRBA Cape May Seashore Line
trains.

Operational Concept
DRBA Cape May Seashore Line trains are tracked by the DRBA Cape May Seashore

Lines management center. Tracking involves tracking the vehicle location and the
schedule adherence of the vehicles.

Institutional Agreements
None required. All ITS elements are under the same institutional entity.
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Figure 6-1. APTS1: DRBA Cape May-Lewes Ferry System / Cape May Seashore Lines

6.3 Example 2 - Fixed Route Operations for Transit

The following is an example of the operational concept for Market Package APTS2 —
Fixed-Route Operations for Transit.

Figure 6-2 illustrates Transit Fixed Route Operations for NJ Transit Buses Statewide.

Operational Concept
Transit bus operations are managed separately by NJT Bus Operations North and NJT

Bus Operations South. Each of these management centers collect information about the
roadways for roadways managed by the three NJDOT TOCs (North, South and Central),
NJTA Parkway Division TOC, NJTA Turnpike TOC, the RIMIS IEN, the SJTA TOC and
TRANSCOM Communications Center Servers. The information includes current
network conditions, road weather, maintenance status and workzone status. In addition,
the NJT Bus Operations Centers can supply road conditions observed by their fleet of
buses.

When requested, the NJT Bus Operations centers supply transit and fare schedules with
the NJT Corporate Customer Information Center Systems.
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Institutional Agreements
The following agencies agree to share traffic information with NJ TRANSIT for the

purpose of sharing this information with the public:

NJDOT
NJTA

SJTA
TRANSCOM

APTS2 - Transit Fixed-Route Operations
NJ TRANSIT - Bus (Statewide)
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NJT Corporate
Customer
Information
Center Systems

_transit and fare__

=" schedules

_ transit information_
request

existing flow

user defined flow

road weather
information_ud

—»

Transit Management

NJT Bus
Operations
North
+
NJT Bus
Operations South

+
roadway maintenance

status_ud
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traffic images_ud
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4 —

road conditions
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Figure 6-2. APTS2: NJ TRANSIT - Bus (Statewide)

6.4 New Jersey Statewide ITS Architecture

— >

Traffic Management

NJDOT TOC
Central
+
NJDOT TOC North
+
NJDOT TOC South
+
NJTA Parkway
Division TOC
+
NJTA Turnpike
TOC
+
RIMIS IEN
+
SJTATOC
+
TRANSCOM
Communications
Center Servers

The following pages contain the operational concepts and possible institutional
agreements for the New Jersey Statewide ITS Architecture.
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APTS2 - Transit Fixed-Route Operations

NJ TRANSIT - Bus (Statewide)
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Operational Concept
Transit operations information and roadway data is shared between NJ TRANSIT and

other agencies.

Institutional Agreements
The following agencies agree to share operations and roadway information:

* NJ TRANSIT

« NJDOT

*  NJTA — Turnpike
* NJTA — Parkway

« RIMIS
« SJTA
« TRANSCOM
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APTS2 - Transit Fixed-Route Operations
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schedule performance
RIMIS IEN T )
+ : |
TRANSCOM | !
Communications transit and fare transit information
schedules request
Center Servers | I
| |
v |
Togz: ;%‘gg:sp ;Z(dand Information Service
conditions. Rrovider,
NJT Corporate
Customer
planned/future flow Information Center
------------ - Systems
existing flow

user defined flow

Operational Concept
Bus transit operations information and roadway data is shared between NJ TRANSIT
and other agencies.

Institutional Agreements
The following agencies agree to share operations and rail transit information:

*  NJ TRANSIT

« NJDOT
« RIMIS
« TRANSCOM
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APTS2 - Transit Fixed-Route Operations
NJ TRANSIT - Rail Operations (2 of 2)

rail maintenance status_ud
+

rail network conditions_ud
+

,— rail operations request_ud —+
+

railroad advisories_ud

Rail Operations +
railroad schedules_ud

Transit Management

AMTRAK New Jersey NJT Rail Operations

Operations Centers Center Systems
+
Railroad Operation rail maintenance status_ud
Centers +
rail network conditions_ud
D y '
—————————— rail operations request ud - — — — — — — — — — =

+

railroad advisories_ud
+

railroad schedules_ud

planned/future flow

existing flow

user defined flow

Operational Concept
Rail operations data is shared between AMTRAK and NJ TRANSIT.

Institutional Agreements
The following agencies agree to share operations and rail transit information:

* NJTRANSIT
« AMTRAK

Final Report Page 43



New Jersey ITS Architecture Program
New Jersey Statewide ITS Architecture

APTS3 - Demand Response Transit Operations
NJ TRANSIT Access Link — Paratransit (1 of 2)
current asset
restrictions_ud
+
) road weather
Traffic Management information_ud
+ Transit Management . . Transit Vehicle
NJDOT TOC L _ ; _ | __ transitvehicle Subsystem
Central roadway maintenance — »| . operator instructions ubsy:
entra status_ud NJT Access Link .
+ + Dispatch NJT Access Link
NJDOT TOC North traffic images_ud Vehicles
+
+
workzone P
NJDOT TOC South information_ud [~ — transit trip request_ud — b
+
NJTA Parkway
Division TOC
+ -« — -transit trip status_ud- — —
NJTA Turnpike
TOC transit vehicle location
+ data
RIMIS IEN | __ _road n_e?work___> «— o+
+ conditions transit vehicle
passenger and use
SJTATOC ' data
W |
TRANSCOM |
Communications :
Center Servers e — ————_ road conditions _|
observations_ud
planned/future flow
existing flow

Operational Concept
Transit operations information and roadway data is shared between NJ TRANSIT and

other agencies via paratransit vehicles.

Institutional Agreements
The following agencies agree to share operations and roadway information:

* NJ TRANSIT

« NJDOT

*  NJTA — Turnpike
* NJTA — Parkway

« RIMIS
« SJTA
« TRANSCOM
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APTS3 - Demand Response Transit Operations
NJ TRANSIT Access Link — Paratransit (2 of 2)

demand responsive
transit request
+
— — - selected routes ——
+
transit information
request

traveler information

_— + P

trip plan

— —transit trip status_ud — —|

— —transit trip status_ud — —|

demand responsive
transit plan
—_— + - —
transit and fare
schedules

trip confirmation

— — — + -

trip request

planned/future flow

existing flow

user defined flow

Operational Concept
Traveler information and requests are transmitted between NJ TRANSIT entities and

patrons.

Institutional Agreements
None required. All ITS elements are under the same institutional entity.
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APTS4 - Transit Passenger and Fare Payment
NJ TRANSIT
i bad tag list
transaction status o + » Transit Vehicle Subsystem
Financial Institution | far? managc.ement .
| information NJT Access Link
Financial Institution _ Vehicles
Transit Management +
< payment request
NJT Fare fare and payment NJT Bus Vehicles
Management status v
iti i + - NJT Fare Card
transit information System i
request —> (¢ — request for+bad tag list Reader
Inforrr'l:atio!':iService transit vehicle +
rovicen passenger and use data NJT Rail Trains
NJT Web Site transit request I *
confirmation I \
transit fare transit fare and
information passenger status
+ +
transit traveler transit information
information user request request for
| | payment
v | payment
Remote Traveler Support
Fare Card Reader is an interface between the
Traveler Card and Vehicle or Remote Traveler NJT Fare Card
Support Devices.
Reader < payment:
+ Traveler Card
NJT Fare Point of
NJT Fare Card
planned/future flow Sale o
____________ -
existing flow NJ Universal Smart Card
user defined flow traveler card update—»

Operational Concept
Fare payment information is shared among NJ TRANSIT entities and financial

institutions.

Institutional Agreements
Agreements will be required between NJ TRANSIT and participating financial institutions

to share data.
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APTS4 - Transit Passenger and Fare Payment
Statewide Fare Reciprocity Networks (FUTURE)

Transit Management Transit Management
—————— transit fare coordination — — — —
Statewide Fare DVRPC Regional
Reciprocity Network Fare Reciprocity
Network

+
NJTPA Regional
Fare Reciprocity
Network
+
& — — — —transit fare coordination- — — — — — SJTPO Regional
Fare Reciprocity
Network

planned/future flow
existing flow

user defined flow

Operational Concept
Transit fare coordination information is shared between regional and statewide Fare
Reciprocity Networks.

Institutional Agreements
The following agencies agree to share transit fare coordination information:

» Statewide Fare Reciprocity Network
» DVRPC Fare Reciprocity Network
* NJTPA Fare Reciprocity Network
» SJTPO Fare Reciprocity Network

Final Report Page 47



New Jersey ITS Architecture Program
New Jersey Statewide ITS Architecture

APTSS5 - Transit Security
NJ TRANSIT - Rail Operations

emergency notification
+
transit vehicle
conditions
+
transit vehicle location
data
+
— transit vehicle operator™ —
authentication

_ _ transitincident _
information

information
_ transit information_ _
emergency request
acknowledge
+

remote vehicle disable
+
~ request for vehicle
measures
+
transit vehicle operator
authentication update

| _secure area sensor_ _ _

data_ud

|
|
|
|
transit emergency data |
|
|
|
|
|

—————————— incident response status E'f '_"fd_"_ufu_rf f' © ‘_'.'

existing flow

user defined flow

Operational Concept
Transit operations, security, and incident information is communicated and shared.

Institutional Agreements
The following agencies agree to share information:

* NJTRANSIT
« RIMIS
« TRANSCOM
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APTSS - Transit Security
NJ TRANSIT Facilities (Monitoring)

infrastructure
emergency monitoring sensor
notification_ud .
+ Transit Management control_ud
+
Remote Traveler Support secure area sensor a Security Monitorin
L _ data_ud L NJT Police | _ _secure area sensor_ _ | Sul):,system 9
NJT Bus Customer + Substations °°"”f’—”d N
Display Systems sssf‘iljl:’r:z + . secure area NJT Fatflllty
+ v ellan NJT Bus Operations surveillance Security
NJT Corporate - North control_ud Equipment
Customer +
Information / NJT Bus Operations
Display Systems South
+ +
NJT Fare Point of NJT LRT - Hudson-
Sale emergency Bergen Operations infrastructure
+ acknowledge_ud Center monitoring sensor
q + data_ud
+ =
NJT Rail Customer secure area sensor +
Display Systems |« - controlud —— NJTLRT -Newark |q— - secure area sensor- — —
+ City Subway data_ud
secure area Operations Center *
surveillance 3 secure area
control_ud ) surveillance data_ud
NJT LRT - River
Line Operations
Center
+
NJT Rail Operations
planned/future flow Center Systems
existing flow
_user defined flow May be center-to-center

Operational Concept
Security information from monitoring devices is shared amongst NJ TRANSIT

departments.

Institutional Agreements
None required. All ITS elements are under the same institutional entity.
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Security Monitoring
Subsystem

NJT Facility
Security
Equipment

Emergency Management

NJT Police
Dispatch /
Command Center

monitoring sensor

secure area sensor

secure area
surveillance control

infrastructure
monitoring sensor

secure area sensor

secure area
surveillance data

incident response

threat information

NJ TRANSIT Police and Dispatch
centers may coordinate with
Amtrak Police, PANYNJ Police
and local police.

Operational Concept

APTSS5 - Transit Security

NJ TRANSIT Facilities (Response)

infrastructure

control
+

control U
+

data
+

- — >

data
+

¢ — transit emergency data— —

status
+

Transit Management

North
+
NJT Bus Operations
South
+
NJT LRT - Hudson-
Bergen Operations
Center
+
NJT LRT - Newark
City Subway
Operations Center
+
NJT LRT - River
Line Operations
Center
+
NJT Police

Substations
+

Center Systems

NJT Bus Operations | _

NJT Rail Operations

May be center-to-center

emergency

acknowledge
+
secure area sensor
- - >
control
+
secure area
surveillance control

emergency
notification
+

secure area sensor

data
+

secure area
surveillance data

Remote Traveler Support

NJT Bus Customer
Display Systems
+
NJT Corporate
Customer
Information /
Display Systems
+

NJT Fare Point of
Sale
+
NJT Rail Customer
Display Systems

planned/future flow

existing flow

Incident response information is shared amongst NJ TRANSIT departments.

Institutional Agreements
None required. All ITS elements are under the same institutional entity.
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APTSS5 - Transit Security
NJ TRANSIT Interagency Response

May be center-to-center.

Emergency Management Transit Management

- ————————————— |
AMTRAK Emergency incident response status | NJT Access Link
Dispatch Dispatch
+ @ - incident response status +
NJSP/NJDOT | NJT Bus Operations
Statewide Dispatch incident report | North
L, - - - - - - threat in:ormationl : + .
coordination L NJT Bus Operations
incident report g South
-~ ——— * i

“threat information
coordination

NJT LRT - Hudson-Bergen
Operations Center

|
|
|
|
|
. |
| |
|
A 4

| +
Emergency Management | ncident report | ] NJT LRT - Newark City
+ N <_transﬂ emergency | subway Operations
DVRPC Region threat information Emergency Management data Center
dinati
Public Safety coordination NJT Police +
Dispatch Dispatch / NJT LRT - River Line
+ Command Center Operations Center
o incident report incident response +
Safety Dispatch |« - status NJT Police Substations
+ threat information ~ | N + > +
SJTPO Region Public coordination threat information NJT Rail Operations
Safety Dispatch Center Systems

planned/future flow

existing flow

user defined flow

Operational Concept
Incident response information is shared/coordinated amongst NJ TRANSIT departments

and other law enforcement agencies.

Institutional Agreements
The following agencies agree to share information:

« NJTRANSIT

¢« AMTRAK

+ DVRPC Region Public Safety Dispatch
* NJTPA Region Public Safety Dispatch
» SJTPO Region Public Safety Dispatch
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APTSS5 - Transit Security

NJ TRANSIT Vehicle Security Monitoring

Transit Vehicle
Subsystem

NJT Access Link

emergency notification
+
I - transit vehicle conditions
+
transit vehicle location data

+
request for vehicle

measures
+

transit vehicle operator
authentication update

- >

Transit Management

NJT Access Link

NJT LRT - Newark City
Subway Operations
Center
+
NJT LRT - River Line
Operations Center

request vehicle
security

. | Dispatch information_ud
Vehicle Security ot + |
eutemEt transit vehicle operator X
quip authentication information NJT Bus Operations |
+ |
North |
NJT Bus Vehicle + |
Security NJT Bus Operati -
A hicl it P ions
Equipment ‘;:f;fn,’e;;:ur:lg ——— =¥ South Emergency Management
+ Lo ___-"Z - o :
NJT Rail Vehicle NJT LRT - Hudson-Bergen NJT Police
Security emergency icknowledge Operations Center Dispatch /
Equipment remote vehicle disable + (DRI (o 7

vehicle security _ _ _ | +
information_ud Emerospcypishicls NJT Police Substations request vehicle
Subsystem sy = security
information_ud
NJT Police NJT Rail Operations
Vehicles Center Systems

Operational Concept
Security information is transmitted to/from transit vehicles and shared amongst NJ

TRANSIT departments.

Institutional Agreements
None required. All ITS elements are under the same institutional entity.
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APTSS5 - Transit Security
NJ TRANSIT - Rail Infrastructure Monitoring

infrastructure
— — -monitoring sensor- — —|
data_ud

_ _incident response _ _
status

infrastructure
— — —-monitoring sensor- — —
control_ud

— -transit emergency data— —|

infrastructure
— — -monitoring sensor- — —|
data_ud

LEGEND
planned and future flow

existing flow

user defined flow

Operational Concept
Security information from rail infrastructure sites is received and shared amongst NJ

TRANSIT departments.

Institutional Agreements
None required. All ITS elements are under the same institutional entity.
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APTS1 - Transit Vehicle Tracking
SJTA Transportation Services Division

Transit Management le~ — — — transit vehicle location data— — — — — Transit Vehicle Subsystem
SJTA SJTA
Transportation _ _transit vehicle schedule | Transportation
Services Division performance Services Division

Vehicles
————— transit schedule information — — —

planned/future flow

existing flow

user defined flow

Operational Concept
SJTA transit vehicles are tracked by the SJTA Transportation Services Division.

Tracking involves tracking the vehicle location and the schedule adherence of the
vehicles.

Institutional Agreements
None required. All ITS elements are under the same institutional entity.
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ATMS16 - Parking Facility Management

Parking Facility Operators (Electronic Payment)

|4— — — -request for payment— — - - —payment request— — — —|
Traveler Card Financial Institution
. Parking Management
NJ Universal Smart Financial Institution
Card payment— — — — —] »| E-ZPass Plus 4 — — transaction status — —
' Systems
+
National Park
Service
Management
request tag data_ud Center
+ R + =
tag update_ud !
- oAt NJDEP State Parks payment request- — — o
Traveler Card + Financial Institution
E-ZPass Tag O I':’.al:klng E-ZPass Commerce
Facilities transaction status Business Center
_____ | + + -
tag data_ud— — — — »  Parking Facility |, - tagstatus_ud
Operators
+
E-ZPass Plus - has enrollment requirements (use credit A
card) and willing to have different types of charges SJTA !’_a_rklng
(possibly larger charges). Have a separate tag status file Facilities
to define who can use it. If facility operator is outside
normal transportation realm must have a host agency that
they interface with for interfacing to reciprocity network. L _ _payment request— —
Financial Institution
planned/future flow
T e NJT Fare
existing flow Iy Management System
user defined flow - — — — -transaction status— — — — —

Operational Concept

Parking payment information is shared amongst many agencies and financial

institutions.

Institutional Agreements

The following agencies agree to share information:

* InterAgency Group

* NJ TRANSIT
« NPS
« SJTA

» Parking Facility Operators

¢ Financial Institutions
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ATMS16 - Parking Facility Management
NJDEP State Parks and NPS Parks Parking Facilities (2 of 2)
Traffic Management
Kil - .

Vehicle - _infof:lrat’iza_ud_ =1  Parking Management [~ — — Parking information- — —», DeIDO+T e
Travelers NJDEP State Parks DRBA TMC
Vehicles + +

National Park DRJTBC Facility
Service Operations Center
Management Center +
If ““““ NJDOT TOC
| a ] Central
parking information | | +
| parking lot data parking
| request information NJDOT TOC North
______ | + + +
A 4 parking parking lot NJDOT TOC South
reservations reservation +
Inforn;arg:ir:i:rervice reqlljest confirrination NJTA Parkway
I v Division TOC
Private ISPs +
+ Information Service .
- NJTA Turnpike
TRANSCOM Provider TOC P
Communications National Park +
Center Servers Service Traveler SJTA TOC
Information
Systems
planned/future flow

existing flow

Operational Concept
Information regarding parking status at parking facilities operated by the NPS is shared

with other agencies and motorists.

Institutional Agreements
The following agencies agree to share information:

« NPS + DRJTBC

+ NJDEP « NJDOT

« TRANSCOM * NJTA - Parkway
« DelDOT NJTA — Turnpike
- DRBA « SJTA
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ATIS2 - Interactive Traveler Information
New Jersey Turnpike Authority

Traffic Management

NJTA Parkway
Division TOC
+
NJTA Turnpike
TOC

— — -road network conditions — -

Remote Traveler
Support

NJTA Kiosks

————— traveler request— — — —»|

- — —traveler information- — — —

Information Service
Provider

NJTA IVR
+
NJTA Website
+
RIMIS IEN
+
SJTA Traveler
Information
System
+
TRANSCOM
Communications
Center Servers

trav

— — -

planned/future flow

existing flow

user defined flow

Operational Concept
Roadway condition and traveler information is shared between the NJTA, other

agencies, and media outlets.

Institutional Agreements
The following agencies agree to share information:

RIMIS
SJTA

Final Report
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+
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ATIS2 - Interactive Traveler Information
New Jersey DOT

_ traveler information for _

— —traveler information— — .
media

Media

Print and Broadcast
Media

_ road network _
conditions

— —traveler information— —

traveler profile
«——- + -—

traveler request

planned/future flow

existing flow

user defined flow

Operational Concept
Roadway condition and traveler information is shared between NJDOT, other agencies,

and media outlets.

Institutional Agreements
None required. All ITS elements are under the same institutional entity.
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ATMSO01 - Network Surveillance

planned/future flow
____________ >

existing flow

user defined flow

traffic images_u

remote surveillance
control_ud

— — —traffic images_ud- — —

_ _remote surveillance _ _

control_ud

Operational Concept
This system allows the transfer of roadway condition data including images from field

equipment to NJDOT TOCs.

Institutional Agreements

None required. All ITS elements are under the same institutional entity.
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ATMSO02 - Probe Surveillance
Generalized Probe Surveillance
Traffic Management
Information Service
SoNdey Atlantic City Area
Transit Management Probe Data Joint Operations
Provider Center
Cross County Connection +
TMA Systems NJDOT STOC
+
+
NJT Bus Operations NJDOT TOC Central
North T
+ I +
NJT Bus Operations : NJDOT TOC North
South | +
+ . road network NJDOT TOC South
NJTPA Counties/ probe information +
Municipalities Transit : NJTA Parkway
Systems . -
y o : Division TOC
NJTPA Region TMA v +
Systems NJTA Turnpike TOC
+ [« — -travel time_ud- — — T ¢fic Management [~ — — travel time_ud— — - +
Private Fixed-Route SJTATOC
Transit Bus/Shuttle Probe Data
Ll Processor
+
Rutgers Campus Shuttles
+
SJTPO Counties/ planned/future flow
Municipalities Transit TTTTTTTTTTTT ®
Systems __ cxisting flow |

Operational Concept
This system allows the transfer of road network information and travel time data using

probes.

Institutional Agreements
The following agencies agree to share information:

* Cross County TMA » Atlantic City Joint Operations

«  NJTPA Region TMA Systems Center

« NJTRANSIT * NJDOT

«  NJTPA Counties/Municipalities * NJTA - Parkway
Transit Systems * NJTA- Turnpike

e SJTPO Counties/Municipalities « SJTA
Transit Systems

* Rutgers Campus Shuttles

e Private Bus Operators
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ATMSO03 - Surface Street Control
New Jersey DOT

Traffic Management traffic sensor control > Roadway Subsystem
NJDOT TOC signal control data » NJDOT North ITS
North Field Equipment
¢—— signal control status———
< traffic flow
Traffic Management traffic sensor control > Roadway Subsystem
NJDOT TOC signal control data » NJDOT South ITS
South Field Equipment
«—— signal control status
< traffic flow
Traffic Management [~ — — — — — ~ traffic sensor control — — — — — — > Roadway Subsystem
NJDOTTOC | _ ____ _. signal control data- — — — — — — » NJDOT Central
Central ITS Field
—————— signal control status — — — — — — — Equment
planned/future flow
existing flow == —————— traffic flow — — — — — — — —
_
user defined flow

Operational Concept
This system allows the transfer of traffic signal information between field equipment and

NJDOT TOCs.

Institutional Agreements
None required. All ITS elements are under the same institutional entity.
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ATMSO04 - Freeway Control
New Jersey DOT

Traffic Management

NJDOT TOC
North

freeway control data———»|

«——freeway control status———

A

traffic flow

traffic sensor contro—— |

Roadway Subsystem

NJDOT North ITS
Field Equipment

Traffic Management

NJDOT TOC
South

Roadway Subsystem

NJDOT South ITS
Field Equipment

planned/future flow

existing flow

user defined flow

Traffic Management

NJDOT TOC
Central

————— freeway control data- — — — —»|
- — — —freeway control status- — — — —
- ———— = traffic flow— — — — — — —
————— traffic sensor control — — — |
————— freeway control data- — — — —»|
- — — —freeway control status- — — — —
- ———— = traffic flow— — — — — — 4
————— traffic sensor control — — — |

Operational Concept

Roadway Subsystem

NJDOT Central
ITS Field
Equipment

This system allows the transfer of roadway/traffic flow information between field
equipment and NJDOT TOCs.

Institutional Agreements
None required. All ITS elements are under the same institutional entity.
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ATMSO04 - Freeway Control
New Jersey Turnpike Authority

Traffic Management freeway control data > Roadway Subsystem

NJTA Turnpike TOC NJTA Turnpike ITS

Field Equipment

«— freeway control status————

traffic flow

A

traffic sensor control———

Traffic Management [~ — — — — — freeway control data— — — — — > Roadway Subsystem
NJ_T_A _Parkway - ————- freeway control status— — — — — — NJTA Parkw_ay
Division TOC Division ITS Field
< traffic flow Eqmpment

traffic sensor control———

planned/future flow
------------ -+ Includes HOV and diversion for cars and

existing flow trucks between the inner and outer roadways.

user defined flow

Operational Concept
This system allows the transfer of roadway/traffic flow information between field

equipment and NJTA TOCs.

Institutional Agreements
None required. All ITS elements are under the same institutional entity.
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ATMSO05 - HOV Lane Management
New Jersey Turnpike Authority

traffic violation
* notification — — — | Traffic Management |~ — —freeway control data — —» Roadway Subsystem
Enforcement Agency
. NJTA Turnpike NJTA Turnpike
Moo TOC ITS Field
P . hov+data _____ Equipment
traffic flow
traffic violation
4= — =" otification — — — | Traffic Management [ — —freeway control data — —» Roadway Subsystem
Enforcement Agency
. NJTA Parkway NJTA Parkway
NJS$rngEt°h - Division TOC Division ITS Field
P e . hov+data _____ Equipment
traffic flow

planned/future flow

existing flow

user defined flow

Operational Concept
This system allows the transfer of roadway/traffic flow information and HOV lane

violation information between field equipment and NJDOT TOCs and NJSP

Institutional Agreements
The following agencies agree to share information:

*  NJTA — Turnpike
* NJTA - Parkway
* NJSP
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ATMSO06 - Traffic Information Dissemination
National and State Parks

roadway information
Traffic Management [~ — systemstatus | Roadway Subsystem
Information Service . .
Provider la— -road network conditions — —| Natlona_l Park Nat_'onal Pa!'k
. Service Service ITS Field
National Park Management | _ _roadway information _ _ | Equipment
Service Traveler Center system data
Information
Systems
+
Private ISPs
+

TRANSCOM  |«— -road network conditions — —

) ) Traffic Management
Communications

Center Servers NJDEP State
Parks
[
|
[
|
|
|
|
| Media
1
. . o planned/future flow
traveler information for media: > Print and Broadcast| | =emmmmemme- >
Media existing flow
-
user defined flow

Operational Concept
This system disseminates traffic information at NPS/NJDEP parks to other agencies and

motorists.

Institutional Agreements
The following agencies agree to share information:

* NPS
« NJDEP
« TRANSCOM

e Private ISPs
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ATMSO07 - Regional Traffic Control
New Jersey DOT TOC North

14 — -traffic information coordination— — —

Traffic Management Traffic Management

NJDOT TOC North 1-95 CC Information
Exchange Network
+
TRANSCOM
Communications

— — —traffic information coordination- — Center Servers

I A
| |
1 |
traffic control traffic control
coordination coordination
+ +
traffic information traffic information

coordination coordination
| 1

| |
v 1

Other Traffic Management

NJDOT STOC
+

NJDOT TOC Central
+
NJDOT TOC South

planned/future flow +
____________ M NJTA Parkway Division TOC
existing flow +
user defined flow NJTA Turnpike TOC

Operational Concept
This system will provide for the transfer of traffic information amongst several agencies

and the NJDOT TOC North.

Institutional Agreements
The following agencies agree to share information:

e NJIDOT

e NJTA - Parkway
o NJTA — Turnpike
e [|-95CC

e TRANSCOM
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ATMSO07 - Regional Traffic Control
New Jersey DOT TOC Central

Traffic Management

Traffic Management ¢ — ~traffic information coordination— — —

1-95 CC Information

NJDOT TOC Central Exchange Network
+
. ) _— RIMIS IEN
— — —traffic information coordination— — o
SJTA TOC
+
T A TRANSCOM
! ! Communications
traffic control traffic control Center Servers
coordination coordination
+ +
traffic information traffic information
coordination coordination
| 1
| |
A 4 |

Other Traffic Management

NJDOT STOC
+

NJDOT TOC North
+

planned/future flow NJDOT TOC South
------------ - "

existing flow NJTA Parkway Division TOC
+

user defined flow .
. NJTA Turnpike TOC

Operational Concept
This system will provide for the transfer of traffic information amongst several agencies

and the NJDOT TOC Central.

Institutional Agreements
The following agencies agree to share information:

e NJIDOT
e NJTA — Parkway
e NJTA — Turnpike

e RIMIS
e SJTA
e |-95CC

e TRANSCOM
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ATMSO07 - Regional Traffic Control
SJTA TOC

traffic information traffic information

coordination

planned/future flow

existing flow

user defined flow

Operational Concept
This system will provide for the transfer of traffic information amongst several agencies

and the NJDOT TOC South.

Institutional Agreements

__traffic information_
coordination

_ _traffic information_ _
coordination

coordination

The following agencies agree to share information:

NJDOT

NJTA — Parkway
NJTA — Turnpike
RIMIS

SJTA

I-95 CC
TRANSCOM
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ATMS11 - Emissions Management
NJ DEP

_ _ widearea statistical pollution. _
information

— — — —pollution state data request — — —

On high ozone alert days,
might trigger free transit, and
associated traveler
information for motorists.

planned/future flow
existing flow

user defined flow

Operational Concept
This system facilitates the transfer of pollution information between NJDOT and NJDEP.

Institutional Agreements
The following agencies agree to share information:

« NJDOT
« NJDEP
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Traffic Management

NJTA Turnpike
TOC

Maintenance and
Construction
Management

NJTA Turnpike
Maintenance

planned/future flow

existing flow

user defined flow

MCO03 - Road Weather Data Collection
New Jersey Turnpike Authority
envnronmeg;&:lacondltlons
Weather Service
Weather Service
Provider Systems
Maintenance and
road weather Construction
information Management
NJTA Weather Roadway Subsystem
System .
environmental NJTA Turnpike
conditions data ITS Field
Equipment
road weather | | _ environmental sensors_ -
information control

Operational Concept
This system facilitates the transfer of weather information within the NJTA and Weather

Service Provider Systems.

Institutional Agreements
None required. All ITS elements are under the same institutional entity.
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MCO04 - Weather Information Processing and Distribution
NJDOT TEOC Winter Operations Center (Terminators)

Maintenance and
road weather

A pp—— Construction - ——

road weather > Rail Operations
information Management information

Media AMTRAK New Jersey

NJDOT TEOC Operations Centers

+
NJT Rail Operations
Center Systems

Print and Broadcast
Media

Multimodal Transportation
Service Provider

Multimodal Passenger
Air and Water

| _ _ roadweather __ | Terminals/Stations
information_ud

planned/future flow

existing flow

user defined flow

Operational Concept
This system facilitates the transfer of road weather information between NJDOT and

other agencies.

Institutional Agreements
The following agencies agree to share information:

« NJDOT
« AMTRAK
*  NJTRANSIT
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MCO05 - Roadway Automated Treatment
New Jersey DOT

Roadway Subsystem Maintenance and
|- — —roadway treatment system control — — — Construction Management
NJDOT Central ITS

Field Equipment _NJDOT
+ Maintenance
NJDOT North ITS *
Field Equipment NJDOT TEOC
+

NJDOT South ITS
Field Equipment

— — — -roadway treatment system status — — -

planned/future flow

existing flow

user defined flow

Operational Concept
This system facilitates the transfer of roadway treatment information within NJDOT.

Institutional Agreements
None required. All ITS elements are under the same institutional entity.
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MCO05 - Roadway Automated Treatment
SJTA

— —roadway treatment system control — —

— — -roadway treatment system status — —

planned/future flow
existing flow

user defined flow

Operational Concept
This system facilitates the transfer of roadway treatment information within SJTA.

Institutional Agreements
None required. All ITS elements are under the same institutional entity.
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MCO06 - Winter Maintenance

NJDOT
Weather Service
Weather Service . o
Provider Systems D eREnEn and equipment availability S —
. . : + Storage Facility
— — —weather information- — —p| Construction — - . - ——
Management maintenance materials
storage status NJDOT Maintenance
NJDOT REOC Yards
Traffic Management maint and consttr Central
resourci reques —» + — — -storage facility request— —p
NJDOT TOC road network conditions NJDOT REOC
Central North
+ + maint and constr
NJDOT TOC NJDOT REOC dlspatcr status
" -7 Maintenance and
North South maint and constr Construction Vehicle
+ vehicle operational data
NJDOT TOC maint and constr maint and constr NJDOT
South resource response dispatch information Maintenance
- o - - o - Vehicles
roadway maintenance maint and constr
status vehicle system control

planned/future flow

existing flow

user defined flow

Operational Concept
This system facilitates the transfer of winter maintenance information and road network

information within NJDOT.

Institutional Agreements
None required. All ITS elements are under the same institutional entity.
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MCO06 - Winter Maintenance
New Jersey Turnpike

equipment availabilit — - .
e + Y Storage Facility

maintenance materials storage status )
NJTA Turnpike
Maintenance

I
|
: Districts
|

== -storage facility request- — — — —| >
maint and constr + : maint and constr dispatch
resource request status
Traffic Management * > Maintenance and €= + T Maintenance and
road network Construction maint and constr vehicle Construction Vehicle
NJTA Turnpike conditions Management operational data
TOC . NJTA Turnpike
NI‘\;ITA ;I'urnplke Maintenance
aintenance H
maint and constr maint and constr dispatch Vehicles
resource response information
— + — -—- + —
roadway maint and constr vehicle

maintenance status system control

maint and constr resource

4 [
| |
| |
| |
| L
|
|
|
|
|

response
+ e o Emergency Management
roadway maintenance status )
NJSP Dispatch -
Troop D

maint and constr resource request — — — — — — — — —

planned/future flow

existing flow

user defined flow

Operational Concept
This system facilitates the transfer of winter maintenance information and road network

information within NJTA and with the NJSP.

Institutional Agreements
The following agencies agree to share information:

« NJTA
« NJSP
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MCO07 - Roadway Maintenance and Construction
New Jersey Turnpike Authority

field equipment status
+

maint and constr resource

request
+

road network conditions

Traffic Management

NJTA Turnpike
TOC

maint and constr dispatch
information

===

planned/future flow

existing flow

user defined flow

—- +

Maintenance and
Construction Vehicle

NJTA Turnpike
Maintenance
Vehicles

equipment maintenance
status

maint and constr
resource response

Operational Concept
This system facilitates the transfer of roadway maintenance and construction information

and road network information within NJTA and private contractors.

Institutional Agreements
None required. All ITS elements are under the same institutional entity.
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| : system control
v |
Maintenance and
Construction ) )
Management maint and constr dispatch
information
NJTA Turnpike [~ ~ + T
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aintenance system control
+
Private
Contractors equipment availability
+ [
. “maintenance materials
I I storage status
| |
[ [
| |
—1 |
|
I—storage facility request — — — — — — >

Storage Facility

NJTA Turnpike
Maintenance
Districts
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MCO07 - Roadway Maintenance and Construction
New Jersey DOT

maint and constr
dispatch information
—_ + —
maint and constr
vehicle system control

field equipment status
+

maint and constr
~  resourcerequest
+
road network conditions
maint and constr
dispatch information
—_ + —_—
maint and constr
vehicle system control

equipment maintenance
status
— - + -
maint and constr
resource response

equipment availability

+ Storage Facility

“~ “maintenance materials

storage status NJDOT Maintenance
Yards

— -storage facility request— —|

maint and constr work
plans

7y
|
|
I_

+ —_——

roadway maintenance
status

Construction Contractors
report to the TOC.
Maintenance reports to
the regional TOC, which
then report network
conditions to the other
clients for this information.

planned/future flow

existing flow

user defined flow

Operational Concept
This system facilitates the transfer of roadway maintenance and construction information

and road network information within NJDOT.

Institutional Agreements
None required. All ITS elements are under the same institutional entity.
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MCO07 - Roadway Maintenance and Construction

NJTA Parkway Division

field equipment status
+

maint and constr resource

request
+

road network conditions

Traffic Management

NJTA Parkway
Division TOC

maint and constr dispatch
information

===

planned/future flow

existing flow

user defined flow

Maintenance and
Construction Vehicle

NJTA Parkway
Division
Maintenance
Vehicles

equipment maintenance
status
+
maint and constr
resource response

Operational Concept
This system facilitates the transfer of roadway maintenance and construction information
and road network information within NJTA.

Institutional Agreements
None required. All ITS elements are under the same institutional entity.
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| - + e ———— »
| | maint and constr vehicle
| : system control
v |
Maintenance and
Construction ) )
Management maint and constr dispatch
information
NJTA Parkway [~~~ + T
Divisi maint and constr vehicle
. AL system control
Maintenance
equipment availability
+ [
. “maintenance materials
I I storage status
| |
[ [
| |
—1 |
|
I—storage facility request — — — — — — >

Page 78

Storage Facility

NJTA Parkway
Division Storage
Facilities




New Jersey ITS Architecture Program
New Jersey Statewide ITS Architecture

MCO08 - Workzone Management
NJDOT STOC (1 of 2)

Maintenance and
Construction Management
DRJTBC District |
Operations
+
DRPA Facility Dispatch
Centers
+
NJDOT Maintenance
+
NJDOT TEOC
+
NJDOT TOC Central
+
NJDOT TOC North
+
NJDOT TOC South
+
NJTA Parkway Division
TOC
+
NJTA Turnpike TOC
+

RIMIS IEN
+
SJTA TOC - Maintenance
+
TRANSCOM
Communications Center
Servers

Operational Concept

imz:':nza(:;en_ - |—work zone information- — —
|
| |
Maintenance and
Construction
Management
NJDOT STOC
A I
| |
| |
| |
_Wworkzone __| work zone
information information- —

Media

Print and
Broadcast Media

planned/future flow

existing flow

user defined flow

Traffic Management

DRBA TMC
+
1-95 CC Information
Exchange Network
+
New York City Joint
TMC
+
NJDEP State Parks
+
NYSDOT Region 8
TMC
+
NYSTA Operations
Center
+
Palisades Interstate
Parkway HQ
+
PennDOT Statewide
TOC
+
PTC Operations
Center

This system facilitates the transfer of work zone information amongst various agencies

through the NJDOT STOC.

Institutional Agreements

The following agencies agree to share information:

DRJTBC

DRPA

NJDOT

NJTA — Parkway
NJTA — Turnpike
RIMIS

SJTA
TRANSCOM
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MCO08 - Workzone Management
NJDOT STOC (2 of 2)

work zone |

information ‘work zone
information
|

planned/future flow
____________ >

existing flow

user defined flow

Operational Concept
This system facilitates the transfer of work zone information amongst various agencies

through the NJDOT STOC.

Institutional Agreements
The following agencies agree to share information:

« NJDOT *+ NJSP

» Burlington County Bridge * NJ TRANSIT
Commission Police . DVRPC

* DRBA .+ SJTA

« DRPA

 NJ National Guard
 NJ State OEM
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MCO09 - Workzone Safety Monitoring
New Jersey DOT
Roadway Subsystem
NJDOT Central
ITS Field
Equi € t Maintenance and Maintenance and
CRIEIEE Construction Vehicle Construction
+ | _ _ workzone warning_ _ _ | | _ _ workzone warning_ _ _ | Management
NJDOT North ITS notification NJDOT status
Field Equipment Maintenance NJDOT
+ Vehicles Maintenance
NJDOT South ITS
Field Equipment
work zone warning Traffic Management
-—— status_ud ¥
NJDOT TOC
Central
+
NJDOT TOC
North
+
NJDOT TOC
South
planned/future flow
existing flow
user defined flow

Operational Concept
This system facilitates the transfer of work zone warning information within NJDOT.

Institutional Agreements
None required. All ITS elements are under the same institutional entity.
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AD1 - ITS Data Mart
NJDOT Highway Performance Monitoring System
Traffic Management
~archived data products - — — — — — — — Archived Data User
NJDOT TOC Systems
|
Central | .
+ | Transportation
Inf tion U
NJDOT TOC North : _ archived data product _ " orrsn;s;:rr:ls sers
+ | | requests
NJDOT TOC South ! v
+ archive requests
NJSP *—- hi + tat — T 7] Archived Data Management Roadway Subsystem
T rtati archive status Subsystem
S;af:tsyp;u:e:)un X <_roadside archive__ | NJDOT HPMS Field
b NJDOT Highway data Equipment
Performance
NJTA Parkway Monitoring System
Division TOC (HPMS)
+ - — -traffic archive data- — »| ————=
NJTA Turnpike TOC !
: archive
| coordination
| - ——_ 4 Archived Data Management
| Subsystem
|
| DVRPC ITS Data
archive coordination— — — — — 1 Archive
+
NJTPA ITS Data
Archive
planneduture flow *
existing flow SJTPO ITS Data
user defined flow Archive

Operational Concept
This system facilitates the transfer of traffic archive data from various agencies through

NJDOT HPMS.

Institutional Agreements
The following agencies agree to share information:

« NJDOT

« NJSP

*  NJTA - Parkway
*  NJTA — Turnpike

« DVRPC
« NJTPA
« SJTPO
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NJDOT Accident Reporting System

AD1 - ITS Data Mart

hived dat duct
Archived Data User —are Iv?equae:tzro Het - > Archived Data Management Emergency Management
Systems Subsystem
' ) DVRPC Region
Transportation NJDOT Accident Public Safety
Information Users Reporting System i
Systems |« —archived data products— — g f y Dlsr.:.atCh
NJLPS FARS Unit NJSP/NJDOT
Statewide Dispatch
Y Center
| +

: NJT Police Dispatch /

Forwards a subset archive
of the NJTR-01 | coordination Command Center
+

]

| NJTPA Region Public
I archive requests Safety DISPatCh

— — + B +

Archived Data Management

Subsystem archive status PANYNJ PAPD 211
. Communications
NJSP Traffic Center Dispatch
Records +
Management SJTPO Region Public

Safety Dispatch

__emergency archive_ _|
data

<

planned/future flow

existing flow

user defined flow

Operational Concept
This system facilitates the transfer of traffic archive and emergency archive data from

various agencies.

Institutional Agreements
The following agencies agree to share information:

« NJDOT

« NJSP
 NJLPS

* NJ TRANSIT

* NJTPA Region Public Safety Dispatch
« PANYNJ

 DVRPC Region Public Safety Dispatch
» SJTPO Region Public Safety Dispatch
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AD1 - ITS Data Mart
NJDOT Congestion Management System

Archived Data Management

Subsystem
— — — — archived data products— — — -»|
DVRPC Region Probe Archived Data User
Data Systems
+
. NJDOT Data Archive
o rfNJDOT Hllahw_ay : Users
erformance Monitoring ¢ —archived data product requests- — —

System (HPMS)
+

NJDOT Regional Incident
Database
+
NJDOT RWIS Database
+
NJTPA Region Probe
Data
+
SJTPO Region Probe
Data

planned/future flow

existing flow

user defined flow

Operational Concept
This system facilitates the processing of archived product requests from NJDOT Data

Archive users and various agencies.

Institutional Agreements
The following agencies agree to share information:

« NJDOT
« DVRPC
« NJTPA
« SJTPO
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AD1 - ITS Data Mart
South Jersey Transportation Authority
— archived data products— — — — — — — — — #  Archived Data User
: Systems
| .
| Transportation
| Information Users
| _ _archived data product_ _ | Systems
| | requests
| |
| v
archive requests
Traffic Management | — _ + - = Archived Data Emergency Management
archive status Management Subsystem
Atlantic City Area ACESP Dispatch
Joint Operations SJTA Data )
Center Archive 4— -emergency archive data — —
+
SJTATOC — — — +traffic archive data— — —p
archive requests
- — — = + —— —p
archive status
I 3
: I
| .
| — — —toll archive data — — — — — Toll Administration
|
: E-ZPass CSC
I rchive r t
planned/future flow | archive requests
------------ > - + ———e e ———
existing flow archive status
user defined flow

Operational Concept
This system facilitates the processing of archived product requests from SJTA Data

Archive users and various agencies.

Institutional Agreements
The following agencies agree to share information:

« SJTA

» Atlantic City Joint Operations Center
« ACESP

* InterAgency Group
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AD1 - ITS Data Mart
NJ TRANSIT - Bus Operations

A'Chi;?/:t':::: User hived dat Archived Data archive requests Transit Management
L _— ar(;: "tle a at _ — »| Management Subsystem | _ _ _ + — —
FRA Data Users product requests . archive status NJT Access Link
. NJT Bus Archive Dispatch
FTA Data Users +
+ NJT Bus
NJT Archive Users Operations
+
North
NTSB Data Users o
+
Transportation archived data . ] NJ.T Bus
Information Users - - products - «— — -transit archive data — — — Operatlons South
Systems
| _government reporting_ >
Government Reporting data receipt
Systems

FTA National Transit

!

|

Database |« _ _ .government reporting _|
system data

planned/future flow
existing flow

user defined flow

Operational Concept
This system facilitates the processing of archived product requests from NJT Bus

Archive users and various agencies.

Institutional Agreements
The following agencies agree to share information:

« NJ TRANSIT

.- FRA
- FTA
- NTSB
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AD1 - ITS Data Mart
NJ TRANSIT - Rail Operations

Archived Data User
Systems

FRA Data Users
+
FTA Data Users
+
NJT Archive Users
+
NTSB Data Users
+
Transportation
Information Users
Systems

Government Reporting
Systems

FRA Rail Safety
Database

archived data

~ “product requests >

_ _archiveddata_ _ _ |
products

government reporting
—— i —
data receipt

Archived Data
Management Subsystem

NJT Rail Archive

archive requests
- — +

archive status

planned/future flow
existing flow

user defined flow

- system data

Operational Concept
This system facilitates the processing of archived product requests from NJT Rail

Archive users and various agencies.

Institutional Agreements
The following agencies agree to share information:

« NJ TRANSIT

.- FRA
- FTA
- NTSB
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+
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+
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AD1 - ITS Data Mart
New Jersey Public Transportation Management System
Transit Management
archived data product archive :equests Cape May Seashore
Archived DataUser |~ ~ requests - Archived Data o . - Li
Systems Management Subsystem archive status ines
+
NJT Archive Users NJT Public Cross County
o Transportation Connection TMA
Transp_ortatlon Management Systems
Inforgat;on Users System (PTMS) +
YSICINS 4— -archived data products- — — [« — transit archive data- — < NJTPA Counties/
7 T Municipalities
I ! Transit Systems
| : +
|
. | -
Archived Data ~ _ _ _ _ _ _ archive coordination—! | e
Management Subsystem | Systems
. | i
NJT Bui Archive : Private Fixed-Route
| Transit Bus/Shuttle
NJT G!obal | Operators
Archive | -
+ - —————————— archive coordination SJTPOC ties/
q q ounties,
NJT Rail Archive Municipalities
Transit Systems

planned/future flow
existing flow

user defined flow

Operational Concept
This system coordinates the processing of archived data requests through the NJT

Public Transportation Management System.

Institutional Agreements
The following agencies agree to share information:

* NJ TRANSIT

* Cape May Seashore Lines

* Cross County Connection TMA

* NJTPA Region Transit Systems

* NJTPA Region TMAs

» Private Fixed-Route Bus/Shuttle Operators

e SJTPO Region Transit Systems
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AD1 - ITS Data Mart
NJ TRANSIT Police

i Archived Data archive requests Emergency Management
L _ a’:h""‘-‘d data _ _ | Management Subsystem | _ _ _ + ———>
product requests . archive status NJT Police
NJT Police Dispatch /
Archived Data User Archive
Systems Command Center

Transportation
Information Users
Systems

_ _archiveddata_ _ _ |

products 4— -emergency archive data — —

planned/future flow

existing flow

user defined flow

Operational Concept
This system facilitates the transfer of NJ TRANSIT Police archive data.

Institutional Agreements
None required. All ITS elements are under the same institutional entity.
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AD1 - ITS Data Mart
NJDOT RWIS Database

Traffic Management
archive requests Archived Data
NJDOT REOC l— — — + - — — —{ Management Subsystem . — .archived data products— —»  Archived Data User
Central archive status Systems
+ NJDOT RWIS
NJDOT REOC Database Transportation
North Information Users
o — _archived data product_ _ _| Systems
+ requests
NJDOT REOC
South
* t! rtati th Surf: T rtati
ransportation weather urrace lransportation
NJDOT STOC - information B Weather Service
+
NJDOT TEOC Private Surface
+ Transportation
NJDOT TOC — — — traffic archive data— — —p Weather Information
Central Systems
+
NJDOT TOC
North
+
Includes VI, and mobile
NJDOT TOC DOT platforms
South
planned/future flow
existing flow

Operational Concept
This system coordinates the processing of archived data requests through the NJDOT

RWIS Database.

Institutional Agreements
None required. All ITS elements are under the same institutional entity.
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AD3 - ITS Data Warehouse
Statewide RWIS Database

Archived Data User Systems

DVRPC Planning Staff . Archived Data Archived Data Management
Systems —— -p:)I::(I:‘tlerquua;:ts — —» Management Subsystem [ — archive coordination— » Subsystem
+
FHWA Data Users NJDOT RWIS DVRPC Region
+ Database RWIS Database
NJDOT Data Archive +
Us'frs NJT Rail RWIS
NJT Archive Users Data:)ase
+
NJTPA Planning Staff NJTA RWIS
Systems |« —archive coordination — — Database
w +
SJTPO PIa:ning Staff NJTPA Region
Transportation . RWIS Database
Information Users | — _@rchiveddata | + :
Systems products SJTPO Region

RWIS Database

Emergency Management

archive requests

+ » NJ State Office of
archive status Emergency
Management

planned/future flow

existing flow

user defined flow

Operational Concept
This system coordinates the processing of archived data requests through the NJDOT

RWIS Database and other agencies.

Institutional Agreements
The following agencies agree to share information:

« NJDOT

« DVRPC

* NJ TRANSIT
« NJTPA

« SJTPO

* NJ State OEM
« NJTA
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CVOO03 - Electronic Clearance
NJ Credentials System

Commercial Vehicle
Administration

DRJTBC Facility
Operations
Center
+
Other Facility
(Toll) Operations
Centers
+
PANYNJ Port
Commerce
Operations
Centers

Other CVAS

Other States

Credentials Admin
and Safety Systems

credentials information
+
credentials status
information

credentials information
+
credentials status
information

credentials information

+
credentials status
information

Operational Concept
This system involves the processing of commercial vehicle information through the NJ

CVIEW System.

Institutional Agreements
The following agencies agree to share information:

« DRJTBC
« PANYNJ
« NJDOT
« NJMVC
« IFTA

« IRP

« NJDEP

Final Report

Commercial Vehicle
Administration

NJ CVIEW
System
+
NJDOT CVO
Administration
+
NJMVC Interface

credentials
information
- + - —
credentials status
information

credentials
information
- — - + - ——
credentials status
information

Commercial Vehicle
Administration

IFTA
Clearinghouse
+
IRP Clearinghouse
+
NJ CVO Electronic
Permitting System
+

NJDEP HAZMAT
Permit System
+
NJDOT Credentials
Interface

=

credentials information

+

credentials status information
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CVOO03 - Electronic Clearance
New Jersey - Electronic Screening

credentials information

Commercial Vehicle
Check . .
electronic screening
NJSP - reqrest
Commercial screening event
Carrier/Safety record

Inspection Unit

le
record

+
Commercial Vehicle +— — — cre_d?ntials_status — — P
Administration n orr:atlon
NJ CVIEW safety status information
System
Y citation
& +
NJDOT CVO |« — — —daily site activity data- — — |
Administration +
violation notification
________ A
|
I |
| |
| |
citation !
! citation
: +
v violation notification
|
Fleet and Freight |
Management |
|
Private :
Commercial | T T 7T 777
Vehicle and Fleet
Dispatch

Operational Concept

CVOinspector _
information

Enforcement Agency

NJSP Commercial

Carrier/Safety
Inspection Unit

_ screening event |

Commercial Vehicle
Subsystem

Private
Commercial and
Fleet Vehicles

CVO Inspector

CVO Inspector

LEGEND
planned and future flow

existing flow

user defined flow

This system involves the processing of commercial vehicle information through the

NJSP Commercial Carrier Safety Unit.

Institutional Agreements

The following agencies agree to share information:

« NJDOT
* NJSP
Final Report
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ATMSO08 - Incident Management
NJDOT STOC

incident information
+
———————————— incident response status - — — — — — — — — — — —
+
resource request

incident information
+
——————————— resource deployment status - — — — — — — — — — —
+
road network conditions

Event Promoters
— — —event plans- — — — — -event plans— —
Regional Event Promoters
+
TRANSCOM
Communications Center
Servers

planned/future flow
existing flow

user defined flow

Operational Concept
This system facilitates the transfer of incident information and event information between

the NJDOT STOC and various agencies.

Institutional Agreements
The following agencies agree to share information:

« NJDOT
*  NJTA - Parkway
*  NJTA — Turnpike

« NPS
« SJTA
« TRANSCOM
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ATMSO08 - Incident Management
NJDOT (MCM - MCM)

maint and constr resource
coordination

maint and constr resource
coordination

planned/future flow

existing flow

user defined flow

Operational Concept
This system facilitates the coordination of maintenance and construction information

between the NJDOT STOC and various agencies.

Institutional Agreements
The following agencies agree to share information:

« NJDOT

* NJTA - Parkway
*  NJTA — Turnpike
« SJTA
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ATMSO08 - Incident Management
New Jersey Turnpike Authority (MCM — MCM)

Operational Concept
This system facilitates the coordination of maintenance and construction information

between the NJTA and various agencies.

Institutional Agreements
The following agencies agree to share information:

NJDOT

NJTA — Parkway
NJTA - Turnpike
SJTA

DRBA

Final Report

_ _ maint and constr resource_ _

coordination

maint and constr resource

coordination

planned/future flow
____________ >

existing flow

-
user defined flow
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ATMSO08 - Incident Management
New Jersey Turnpike Authority — Parkway Division (MCM — MCM)

_ _ maint and constr resource_ _
coordination

maint and constr resource
coordination

planned/future flow

existing flow

user defined flow

Operational Concept
This system facilitates the coordination of maintenance and construction information

between the NJTA — Parkway and various agencies.

Institutional Agreements
The following agencies agree to share information:

« NJDOT

*  NJTA - Parkway
*  NJTA — Turnpike
« SJTA
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ATMSO08 - Incident Management
South Jersey Turnpike Authority (MCM — MCM)

Maintenance and int and " Maintenance and Construction
Construction Management | _ _ Maintand constrresource  _ | Management
coordination

SJTATOC - DRPA Facility Dispatch
Maintenance Centers
+
NJDOT Maintenance
+
NJDOT TOC Central
+
_ _maintand constr resource_ _ _ _| NJDOT TOC South
coordination -
NJTA Parkway Division
Maintenance
+
NJTA Turnpike
Maintenance

la—

planned/future flow

existing flow

user defined flow

Operational Concept
This system facilitates the coordination of maintenance and construction information

between the SJTA and various agencies.

Institutional Agreements
The following agencies agree to share information:

NJDOT

NJTA — Parkway
NJTA — Turnpike
SJTA

DRPA
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ATMSO08 - Incident Management
New Jersey State Police / NJ TRANSIT Police (EM - EV)

— —emergency dispatch requests- —

————— incident status — — — — —

— —emergency dispatch requests- —
————— incident status— — — — —
Operational Concept
This system facilitates the transfer of information between NJSP vehicles and other law
enforcement agencies.

planned/future flow

existing flow

user defined flow

Institutional Agreements
The following agencies agree to share information:

« NJSP

« ACESP

« NJDOT

*  NJTRANSIT
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EMO01 - Emergency Call-Taking and Dispatch
NJDOT STOC (Emergency Management Interfaces)

incident report

Emergency Management | _ _ + __ _ | Emergency Management
incident response coordination q
NJDOT STOC P NJ State Office of
Emergency
Management

incident report
- ——- + ———
incident response coordination

planned/future flow

existing flow

user defined flow

Operational Concept
The system facilitates the transfer of incident information between the NJDOT STOC

and NJ State OEM.

Institutional Agreements
The following agencies agree to share information:

« NJDOT
« NJ State OEM
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EMO01 - Emergency Call-Taking and Dispatch
NJDOT STOC (Transit Management Interfaces)

Transit Management

Emergency Management ¢ — —transit emergency data— — - NJT Access Link Dispatch
+

NJDOT STOC NJT Bus Operations North
+

NJT Bus Operations South
+
NJT Corporate Customer
Information Center Systems
+
NJT LRT - Hudson-Bergen
Operations Center
+
NJT LRT - Newark City Subway
Operations Center
+
NJT LRT - River Line
Operations Center
+
NJT Rail Operations Center
Systems
+
SJTA Transportation Services
Division

— — —incident response status- — »|

planned/future flow

existing flow

user defined flow

Operational Concept
This system facilitates emergency call taking and dispatch between the NJDOT STOC

and various transit agencies.

Institutional Agreements
The following agencies agree to share information:

« NJDOT
 NJ TRANSIT
« SJTA
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EMO01 - Emergency Call-Taking and Dispatch
NJDOT STOC (Traffic Management Interfaces)

Traffic Management Traffic Management
X road network road network
Natlona'l Park | _ _ . conditions . — s o cency Management |4~ condltlons __| Burlington County Bridge
Service ot traffic images Commission Facility
Management traffic images NJDOT STOC +
Center DelDOT TMC
+ +
NJDEP State Parks DRBATMC
i DRJTBC Facility Operations
NJDOT TOC If 7 T '; Center
Central | | +
+ | | DRPA TMC
NJDOT TOC North ! ! o
+ | road network 1-95 CC Information Exchange
| conditions_ud Network
NJDOT TOC South I ! n
remote surveillance |
* control | New York City Joint TMC
NJTA Parkway | * L - +
Division TOC  |¢ road network NYSDOT Region 8 TMC
+ conditions_ud +
NJTA Turnpike NYSTA Operftlons Center
TOC NPS Park Management Centers during PennDOT Statewide TOC
+ emergencies may be controlled by NJSP instead +
SJTATOC (NAOEM PTC Operations Center
+
RIMIS IEN
planned/future flow +

TRANSCOM Communications

existing flow
Center Servers

user defined flow

Operational Concept
This system facilitates the transfer of road network information between the NJDOT

STOC and various transit agencies.

Institutional Agreements
The following agencies agree to share information:

* NPS » Burlington « NYSDOT
- NJDEP County Bridge - NYSTA
Commission
« NJDOT  PennDOT
+ DelDOT
* NJTA — Parkway « PTC
« DRBA
*  NJTA — Turnpike RIMIS
« DRJTBC
« SJTA + TRANSCOM
« DRPA
« |-95CC
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EMO02 - Emergency Routing
NJ TRANSIT Police Dispatch / Command Center Police Vehicles

Emergency Management emergency dispatch requests Emergency Vehicle
- —_—— + [— Subsystem
NJT Police suggested route . .
Dispatch / NJT Police Vehicles

Command Center

emergency dispatch response
+

- — —emergency vehicle tracking data - — — —
+

incident status

planned/future flow

existing flow

user defined flow

Operational Concept
This system facilitates the transfer of emergency dispatch and incident status

information.

Institutional Agreements
None required. All ITS elements are under the same institutional entity.
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EMO5 - Transportation Infrastructure Protection

NJDOT

Maintenance and
Construction
Management

NJDOT

Maintenance
+

NJDOT TEOC

security field equipment

infrastructure

status
+
threat information
+
transportation system
status

lq— -

emergency traffic

Traffic Management

NJDOT TOC
Central
+
NJDOT TOC
North
+
NJDOT TOC
South

control request
+
|[4— — threat information - — —
+
transportation system
status

LEGEND

planned and future flow

existing flow

user defined flow

Operational Concept
This system facilitates the transfer of security information within NJDOT and NJ State

OEM.

Institutional Agreements
The following agencies agree to share information:

Final Report

NJDOT
NJ State OEM

Emergency Management

NJDOT OTT
+

NJDOT STOC

monitoring sensor data
+
secure area sensor
data
+

data

I
|
| incident report
[

~ Tthreat information
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Subsystem
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Infrastructure
Security
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Other Emergency Management

NJ State Office of
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+

NJDOT OEM
+

NJSP/NJDOT Statewide
Dispatch Center
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EMO5 - Transportation Infrastructure Protection

NJ TRANSIT

Transit Management

NJT Access Link
Dispatch
+
NJT Bus Operations
North
+
NJT Bus Operations
South
+
NJT LRT - Hudson-
Bergen Operations
Center
+
NJT LRT - Newark
City Subway
Operations Center
+
NJT LRT - River
Line Operations
Center
+
NJT Rail Operations
Center Systems

threat information
+

T transportation ~ |

system status

Operational Concept
This system facilitates the transfer of security information within NJ TRANSIT and NJ

State OEM.

Institutional Agreements
The following agencies agree to share information:

« NJ TRANSIT
« NJ State OEM
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Emergency Management

NJT Police
Dispatch /
Command Center

LEGEND

planned and future flow
existing flow

user defined flow
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— secure area sensor - —p

infrastructure

monitoring sensor data
+
secure area sensor
data
+

secure area surveillance
data

infrastructure
monitoring sensor
control
+

control
+

secure area surveillance
control

incident report

Security Monitoring
Subsystem

NJT Rail
Infrastructure
Security
Equipment
+
NJT Facility
Security
Equipment

+
threat information
coordination
1

Other Emergency
Management

NJ State Office of
Emergency
Management
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EMO5 - Transportation Infrastructure Protection
New Jersey Turnpike Authority

security field equipment infrastructure

Maintenance and status monitoring sensor data
Construction + . o
Management + Emergency Management secure area sensor Security Monitoring
la— - threat information = — — l— - dat — - Subsystem
NJTA Turnpike " NJSP Dispatch - .
Maint transportation system Troop D secure area surveillance L
EILEIEES status data Infrastructure
Security
Equipment
infrastructure
emergency traffic monitoring sensor
control request control
Traffic Management + +
5 4— — threat information - — — — — secure area sensor - —W
NJTA Turnpike + control
TOC transportation system +
status secure area surveillance
control
_______ I
|
incident report

+
threat information
coordination
1

bmmmm——= » Other Emergency
Management
LEGEND NJ State Office of
planned and future flow EmergenCy
______________ > Management

existing flow

user defined flow

Operational Concept
This system facilitates the transfer of security information within NJTA — Turnpike, NJSP

and NJ State OEM.

Institutional Agreements
The following agencies agree to share information:

*  NJTA — Turnpike
* NJSP
* NJ State OEM
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EMO5 - Transportation Infrastructure Protection
New Jersey Turnpike Authority — Parkway Division

Maintenance and
Construction
Management

NJTA Parkway
Division
Maintenance

security field equipment

infrastructure

status
+

Traffic Management

NJTA Parkway
Division TOC

Emergency Management

monitoring sensor data
+

secure area sensor

Security Monitoring
Subsystem

NJTA Parkway
Division
Infrastructure
Security
Equipment

'4— - threat information - — — data
+ NJSP Dispatch - .
transportation system Troop E secure area surveillance
status
data
infrastructure
emergency traffic monitoring sensor
control request control
+ +
|4— — threat information - — — — — secure area sensor - —W
+ control
transportation system +
status secure area surveillance
control
_______ I
|
incident report
+
threat information
coordination
1
L >
LEGEND

planned and future flow
existing flow

user defined flow

Operational Concept
This system facilitates the transfer of security information within NJDOT, NJSP, and NJ

State OEM.

Institutional Agreements
The following agencies agree to share information:

* NJTA - Parkway

« NJSP

* NJ State OEM
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EMO5 - Transportation Infrastructure Protection
South Jersey Transportation Authority

security field equipment infrastructure

Maintenance and monitoring sensor data
. status
Construction + . o
Management + Emergency Management secure area sensor Security Monitoring
[4— - threat information - — la— - data i Subsystem
SJTA TOC - * ACESP Dispatch . TA
Maintenance transportation system + secure area surveillance SJ
status NJSP Dispatch - data Infrastructure
Troop A, B, C Set_:urlty
Equipment
infrastructure
emergency traffic monitoring sensor
control request control
Traffic Management + +
4— — threat information - — — — — secure area sensor - —W
SJTATOC + control
transportation system +
status secure area surveillance
control
_______ I
|
incident report

+
threat information
coordination
1

bmmmm——= » Other Emergency
Management
LEGEND NJ State Office of
planned and future flow EmergenCy
______________ > Management

existing flow

user defined flow

Operational Concept
This system facilitates the transfer of security information within SJTA, NJSP, and NJ

State OEM.

Institutional Agreements
The following agencies agree to share information:

« SJTA
« NJSP
« ACESP

 NJ State OEM
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EMO06 - Wide-Area Alert
Statewide and Regional Alerts including Amber Alerts

Transit Management

AMTRAK National
Operations Center
+
NJT Access Link
Dispatch
+
NJT Bus Operations
North
+
NJT Bus Operations
South
+
NJT Rail Operations
Center Systems
+
SJTA
Transportation
Services Division
+
TRANSCOM
Communications
Center Servers

Emergency Management — — ‘alert notification— —»
NJDOT STOC
4— — —alert status- — — —
A I

| |
alert notification alert notification
coordination coordination
| |
| |
| A 4

— — — — alert status — — — ¥,

Emergency Management

Traffic Management

NJDOT TOC Central
+

NJDOT TOC North
+

NJDOT TOC South
+

NJTA Parkway
Division TOC
+

NJTA Turnpike TOC
+

RIMIS IEN
+

SJTATOC

NJSP/NJDOT
Statewide
Dispatch Center

« — —alert notification — — —

planned/future flow

existing flow

Operational Concept
This system facilitates the communication of alerts amongst various agencies.

Institutional Agreements
The following agencies agree to share information:

« NJSP + TRANSCOM
« NJDOT * NJTA - Parkway
« AMTRAK *  NJTA - Turnpike
* NJ TRANSIT + RIMIS
« SJTA « SJTA
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EMO7 - Early Warning System
NJDOT STOC (Traffic Management Interfaces)

incident report
+
" Tthreat information
coordination

— —incident information- —

incident report
+
" 7 threat information
coordination

incident information
- —- + -—
threat information

planned/future flow
____________ >

existing flow

user defined flow

Operational Concept
This system facilitates the communication of incident and threat information through the

NJDOT STOC.

Institutional Agreements
The following agencies agree to share information:

« NJDOT

*  NJTA - Parkway
*  NJTA — Turnpike
« SJTA

« NJ State OEM
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EMO7 - Early Warning System
NJDOT STOC (Transit and Emergency Management Interfaces)

incident report
Emergency Management [~ — — T +
Transit Management threat information | Emergency Management
NJT Access Link Dispatch b ISPl coordl{\atlon ACESEIDIspatch
: Emergency ——— M +
. Burlington County Bridge
NJT Bus Opiratlons North Management - - — — — — — T Commission Police
. | +
NJT Bus Operations South | DRBA Police
+ — p | +
NJT Corporate Customer | | DRPA Bridges Police
Information Center Systems | f incident report +
+ s oo | + DRPA PATCO Police
incident report incident report Dispatch
NJT LRT - Hudson-Bergen + + threat information .
Operations Center threat information threat information coordination NJ National Guard
* ) coordination coordination | +
NJT LRT - Newark City I | | NJSP Dispatch - Troop A,
Subway Operations Center | v | B, C
+ |
j— | +
NJT LRT - River Line Emergency Management | NJSP Dispatch - Troop D
Operations Center  irameit on | +
+ transit z:::’ge"cy_ _» NJDOT OEM L] NJSP Dispatch - Troop E
NJT Rail Operations Center + © .
Systems NJSP/NJDOT Statewide
a NJDOT OTT Dispatch Center
+
SJTA Transportation + n .
. NJT Police Dispatch /
Services Division incident NJDOT STOC
information - — | Command Center
- — +

threat information

planned/future flow

____________ -

existing flow

user defined flow

Operational Concept
This system facilitates the transfer of incident and threat information between various

transit agencies, NJDOT STOC, and emergency management agencies.

Institutional Agreements
The following agencies agree to share information:

 NJ TRANSIT « DRPA
« SJTA * NJ National Guard
« NJDOT « NJSP
* NJ State OEM
« ACESP
* Burlington County Bridge
Commission
- DRBA
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EMO8 - Disaster Response and Recovery
NJDOT OEM (Traffic Management Interfaces)

emergency plan
coordination
+
incident command
information
«— — coordination -—
+
incident response
coordination
+
resource coordination

emergency plan

coordination

+
_resource deployment_
status
+
road network status
assessment

emergency plan
coordination
+
incident command
information
coordination
+
incident response
coordination
+
resource coordination
+
transportation system
status

emergency plan
coordination
+
— -resource request — —
+
transportation
system status

planned/future flow

existing flow

user defined flow

Operational Concept
This system facilitates the transfer of incident and threat information between various

transit agencies, NJDOT STOC, and emergency management agencies.

Institutional Agreements
The following agencies agree to share information:

e NJTRANSIT e NJTA — Turnpike
e SJTA e NJTA - Parkway
e NJIDOT e DRPA

o NJ State OEM
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EMO8 - Disaster Response and Recovery
NJDOT OEM (Transit and Emergency Management Interfaces)

emergency plan
coordination
+
resource deployment- —
status
+
road network status
assessment

emergency plan
coordination
+ ——
resource request
+
transportation
system status

«— -

DVRPC Transit Operators
Systems includes
River-Link Ferry between
Camden and Philadelphia.

Operational Concept
This system facilitates the transfer of incident and threat information between various

transit agencies, NJDOT STOC, and emergency management agencies.

Institutional Agreements

The following agencies agree to share information:

emergency plan ~
coordination
+
incident command
information
coordination
+
incident response
coordination
+
resource
coordination
+
— — transportation
system status

emergency plan
coordination
+
incident command
information
coordination
+
incident response
coordination
+
resource
coordination
+ planned/future flow
transportation
system status

existing flow

user defined flow

e NJ TRANSIT o Private Ferry Operators
e SJTA e DVRPC

e NJDOT e NJ National Guard

e NJ State OEM o ACESP

e NJ State Police

¢ Burlington County Bridge Commission

e DRBA

e DRPA
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EMO09 - Evacuation and Reentry Management
NJDOT OEM (Traffic Management Interfaces)

emergency plan
coordination
—_— + -
emergency traffic
control information

emergency plan
coordination
+
evacuation coordination

emergency plan
coordination
+
- — emergency traffic —
control request
+
evacuation information

emergency plan
coordination
+
evacuation coordination

planned/future flow
existing flow

user defined flow

Operational Concept
This system facilitates the transfer of incident and threat information between various

transit agencies, NJDOT STOC, and emergency management agencies.

Institutional Agreements
The following agencies agree to share information:

e SJTA e NJTA - Parkway
e NJDOT ¢ NJ State OEM
e NJTA — Turnpike
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EMO9 - Evacuation and Rentry Management
NJDOT OEM (Transit and Emergency Management Interfaces)

emergency plan
coordination
+
emergency transit _
~schedule information
+
emergency transit
service response

emergency plan
coordination
+
emergency transit~
service request
—_ +
evacuation
information

DVRPC Transit
Operators Systems
includes
River-Link Ferry
between Camden and
Philadelphia.

Operational Concept

emergency plan
coordination
- —- +
evacuation
coordination

emergency plan
— — - coordination
+
evacuation

coordination ~

planned/future flow
existing flow

user defined flow

This system facilitates the transfer of incident and threat information between various
transit agencies, NJDOT STOC, and emergency management agencies.

Institutional Agreements
The following agencies agree to share information:

e NJTRANSIT

e SJTA

e NJDOT

e NJ State OEM

e ACESP

e Burlington County Bridge Commission
e DRBA

e DRPA
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7 Functional Requirements

7.1 Introduction

An ITS Architecture is a functional architecture. The information exchanged between
ITS elements in the architecture is driven by functions resident in each of the elements
defined in the architecture. The functions describe the tasks or activities performed by
the ITS elements and “what” is done with the information received by the element. To
define projects that implement various portions of the ITS Architecture, functional
requirements must be derived from the functions to translate the functional descriptions
into designs to be built.

To illustrate functions and functional requirements, the ITS element NJDOT TOC Central
is used as an example. In the Statewide ITS Architecture, the NJDOT TOC Central is
mapped to the Traffic Management subsystem in the National ITS Architecture. A
functional area for the NJDOT TOC Central is TMC Evacuation Support. A description
of this functional area and examples of requirements that support this functional area are
shown below:

Functional Area: TMC Evacuation Support

Development, coordination, and execution of special traffic management
strategies during evacuation and subsequent reentry of a population in the
vicinity of a disaster or major emergency. Interfaces with emergency
management and other traffic management centers.

Requirement: 1 The center shall coordinate planning for evacuation with emergency
management centers — including pre-planning activities such as establishing
routes, areas to be evacuated, timing, etc.

Requirement: 2 The center shall coordinate information and controls with other traffic
management centers.

This document defines the functions and functional requirements for each ITS element in
the New Jersey Statewide ITS Architecture.

7.2 Process For Selecting Functional Requirements

The functional requirements identified for the New Jersey Statewide ITS Architecture are
based on stakeholder needs and ITS services planned for the Statewide region.
Numerous workshops were held to obtain a thorough understanding of the needs and
services of the Statewide region. The needs and services were translated into
customized market packages that describe the desired transportation services for the

Final Report Page 116



New Jersey ITS Architecture Program
Statewide Regional ITS Architecture

Statewide region. The customized market packages were used to create ITS projects
that will address the goals and objectives for the Statewide region.

Using Turbo Architecture, functional requirements that support the ITS projects for the
Statewide region were selected. These functional requirements are listed in Appendix
7.A (in a separate document).

The Appendix displays the following information for each element:
+ Element. Name of the system that will be performing the function

» Entity. Describes the National ITS Architecture subsystem to which the element
is mapped

* Functional Area. Description of the function performed by the element

 Requirement. High-level functional requirement to be performed by the element
supporting the functional area

7.3 How To Use The Functional Requirements

Functional requirements are an integral part of ITS project implementation. Figure 7-1
illustrates how stakeholders should use the functional requirements identified in their ITS
architecture. As stated in the Integration Strategy document, the New Jersey Statewide
ITS Architecture will be used to identify ITS projects for the region. Through the
planning process, funding is allocated to ITS projects. Federal regulations require that
all ITS projects using federal funds must go through a system engineering analysis.
Figure 7-1 illustrates of the systems engineering analysis process that seeks to
systematically deploy ITS to reduce costly redesign risks. The ITS Architecture provides
a bigger picture of how a project fits or interfaces with other elements in the region. The
functional requirements derived from the ITS element functions in the ITS Architecture
define what the project must do to satisfy its objectives and maximize integration
opportunities. Functional requirements describe high-level activities and are not detailed
design requirements. They guide the formulation of high-level requirements identified in
the project implementation process. These requirements can be used as a tool to:

» reach a common understanding among stakeholders about what a project must
do,

» initiate the definition of high-level requirements in the project implementation
process,

* and define a project’s scope.

Final Report Page 117



New Jersey ITS Architecture Program
Statewide Regional ITS Architecture

L ITS Related
Project Project Implementation Process
Concept Operations &
of Operations Maintenance
Functional High Level
Requirements Requirements System
Detalled_ Verification
Requirements
High Level Subsystem
Design Verification
Detailed Integration &
Design Test

Implementation

Figure 7-1. Functional Requirements Use

An example of a functional requirement in the ITS Architecture would be in the area of
TMC Freeway Management. In this example, the TMC Freeway Management functional
area is described and it is followed by a list of requirements that support that functional
area as seen below.

Functional Area: TMC Freeway Management

Remotely controls ramp meters, mainline metering, and lane controls on
freeways based on upstream and downstream traffic flow and ramp queue length
algorithms. The center shall remotely control systems to manage use of the
freeways, including ramp meters, mainline metering, and lane controls.

Requirement: 1 The center shall collect operational status from ramp meters, mainline
metering, and lane controls and compare against the control information sent by
the center.

Requirement: 2 The center shall collect fault data from ramp meters, mainline metering,
and lane controls.

Requirement: 3 The center shall implement control strategies, under control of center
personnel, on some or all of the freeway network devices (e.g. ramp meters,
mainline metering, and lane controls), based on data from sensors monitoring
traffic conditions upstream, downstream, and queue data on the ramps
themselves.
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Requirement: 4 The center shall implement control strategies, under control of center
personnel, on some or all of the freeway network devices (e.g. ramp meters,
mainline metering, and lane controls), based on data from sensors monitoring
traffic conditions upstream, downstream, and queue data on the ramps
themselves.

In Project Implementation Process, one of the most important steps is the definition of
requirements. This process begins with the development of a Concept of Operations
document that yields a broad view of the project’s operational perspective from which
requirements are derived. In the High-Level Requirements step, a set of requirements
for the project are generated that provide a starting point for further refinement. This
approach is indicative of the systems engineering process in that high level information
is continually broken down or decomposed into more detailed or lower-level data. The
ITS Architecture-generated Functional Requirements can be inserted as High-level
Requirements that can serve as the starting point for this refinement process.

Stakeholders are encouraged to tailor their functional requirements to more closely
match the desired operations of the systems in their region. Stakeholders should
participate in the tailoring of functional requirements so that functions are accurately
defined and stakeholders are motivated to support the requirements that will be levied
on their systems.

Using the functional requirements as described in Figure 7-1 will aid stakeholders in
understanding ITS projects planned for deployment and support integration efforts
throughout the Statewide region.
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8 Interfaces and Interconnects

8.1 Introduction

This chapter focuses on system interconnects and interfaces. A system interconnect
answers the question, “What ITS elements are connected?” A system interface answers
the question, “What information and control exchanges (existing and planned) occur
between ITS Elements?” Interconnects define the system connections required to
implement ITS services within a region, ultimately through projects. Perhaps the most
important interconnects to consider are those between ITS elements of different
stakeholders as these delineate institutional boundaries that must be bridged, whether
through formal or informal agreements, to accomplish system interconnectivity in
projects.

This chapter is organized as follows:

» Description. Provides introductory and background information about this
chapter, a definition for system interconnects and interfaces.

» Importance. Provides a brief explanation of the purpose and need for system
interconnects and interfaces.

 Documentation. Provides a description of how system interconnects and
interfaces are documented within the ITS Architecture and how to access,
interpret, and use the information.

8.2 Description

System interfaces define high level information sharing requirements of systems. As
shown in Chapter 5 of this report, market packages reflect the information sharing
requirements of systems in graphical form through the depiction of architecture flows,
sold or dashed arrows which indicate the type of information being exchanged and the
direction of movement of the information.

8.2.1 Technical Approach

The consultant team first systematically identified the existing and future inventory of
stakeholder elements. Next, the consultants identified user needs, generic ITS services,
and developed customized market packages as identified by the stakeholders. This
customization identified information exchange at the architecture flow level. Finally, a
roll-up of all information exchange requirements at the architecture flow level for each
subsystem level entity was reviewed with stakeholders.

System interfaces were refined through the process of editing of the customized market
package diagrams. Where stakeholders defined a need for information or control
exchange, an architecture flow was placed between system elements. Where no need

Final Report Page 120



New Jersey ITS Architecture Program
Statewide Regional ITS Architecture

was identified, the architecture flows were removed. And, where new local requirements
were identified, outside of the scope of the National ITS Architecture, new architecture
flows were created and documented.

8.2.2 Summary Statistics

The New Jersey ITS Architectures contain 2424 interconnects, separate connections
between systems, and 10,016 interfaces, equivalent to the number of architecture flows
counted. An analysis of the architecture database reflects the following summary
statistics.

Interconnect/Interface Statewide NJTPA SJTPO All
Interconnects 1072 903 849 2424
Architecture Flows 4346 3366 2931 10,016

Table 8-1. Number of Interconnects and Interfaces by ITS Architecture

8.3 Importance

The focus of the ITS Architecture is on external interfaces between ITS elements. This
focus on external interfaces acknowledges that usually the most difficult and time
consuming barrier to deployment of interoperable ITS elements in a region or country is
achieving the institutional agreement between stakeholders to exchange specific
information between specific ITS elements. An objective of the New Jersey ITS
Architectures is to specifically identify these information exchange requirements very
early in the process of deployment, so that the time consuming process of achieving
prerequisite institutional agreements can proceed as early as possible.

Moreover, identification of common interfaces of systems in a region provides
opportunities for standardization of these interfaces resulting in improved interoperability
of systems within the region.

8.4 Documentation

8.4.1 Turbo Architecture Documentation

Turbo Architecture is a useful tool for analysis of interconnects and system interfaces,
and provides various reporting features, including:

* Interconnect Diagram

» Context Flow Diagram
* Interface Diagram

* Interconnects Screen

e Interfaces Screen
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Figure 8-1. Sample Interconnect Diagram in Turbo Architecture

The Interconnect Diagram shows one ITS element in the center surrounded by the other
ITS elements with which the ITS element is connected. An example is shown in the

Figure 8-1 above.
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Figure 8-2. Sample Context Flow Diagram in Turbo Architecture

The Context Flow Diagram shows one ITS element in the center surrounded by the
other ITS elements with which the ITS element is connected plus each architecture flow
used in information and control exchanges. A sample Context Flow Diagram is shown in
the Figure 8-2 above.

Final Report Page 123



New Jersey ITS Architecture Program
Statewide Regional ITS Architecture

DRJTBC - Delaware River Joint Toll ...
DRJTBC Facility Operations Center

ALequipment maintenance status
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road weather information
roadway maintenance status

field equipment status
maint and constr resource request
~road network conditions
“incident information

DRJTBC - Delaware River Joint Toll ...
DRJTBC District Operations

Planned

Figure 8-3 Sample Interface Diagram in Turbo Architecture

Depending on the number of elements shown, this diagram may look cluttered. The
Turbo tool allows the user to zoom in for a more detailed view of the image on the
screen. Likewise, on the web site, each diagram is stored in PDF format, which allows
the user to zoom in.

The Interface Diagram shows 2 ITS elements plus each architecture flow used in
information and control exchanges. An example Interface Diagram is shown in the
Figure 8-3 above.
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Figure 8-4. Sample System Interconnects Screen in Turbo Architecture

The Turbo Architecture Interconnects Screen shows in tabular form a list of all system
interconnects sorting by first element and then interfacing element in alphabetical order.
The list can also be sorted to only show the interconnects for a specific ITS element. An
example is shown in the Figure 8-4 above.
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Figure 8-5. Sample System Interfaces Screen in Turbo Architecture

The Turbo Architecture Interfaces Screen shows in tabular form a list of all system
interfaces sorting by first element and then interfacing element in alphabetical order, and
flow from the first element to the interfacing element. Each entry also specifies whether
the architecture flow is planned / future or existing. The list can also be sorted to only
show the system interfaces for a specific ITS element. This is shown in the Figure 8-5
above.

8.4.2 Web Site Documentation

The primary method of documenting the system interfaces on the web site is through the
customized market package diagrams. A discussion of market packages, and
examples, is included in Chapter 5 of this report. A more detailed discussion of
architecture flows in Chapter 6 of this report includes a discussion of the information
exchanges between systems.
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Figure 8-6. Sample Element Detail Page with Link to the Context Flow Diagram

Each element detail page also contains a link to the Context Flow Diagram, in PDF
format.

A sample element detail page is shown in the Figure 8-6 above.
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9

Information And Architecture Flows

9.1 Introduction

This chapter focuses on the ITS architecture flows used in the New Jersey ITS
Architectures. Architecture flows represent the information and control exchanges
between ITS elements.

This chapter is organized as follows:

Description. Provides introductory and background information about this
chapter, and a description of information and architecture flows.

Importance. Provides a brief explanation of the purpose and need for
information and architecture flows.

Documentation. Provides a description of how information and architecture
flows are documented within the ITS Architecture and how to access, interpret,
and use the information.

Appendix 9.A. Provides a list of each architecture flow and definition used in the
New Jersey ITS Architectures (in a separate document).

9.2 Description

The attributes of architecture flows maintained in the ITS architecture include the
following:

9.21

Architecture flow name
Description

Whether the architecture flow is a National ITS Architecture architecture flow or
user defined, one created to capture the specific local requirement of the New
Jersey ITS Architectures.

Technical Approach

The consultant team first began with the default set of National ITS Architecture flows
contained within the generic market package diagrams. Next, during the customized
market package review with stakeholder, new architecture flows were added (user
defined flows) as needed, and flows were removed that did not apply to stakeholder
needs. The architecture flows (both default and user defined) are maintained using
Turbo Architecture.
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9.2.2 Summary Statistics
The New Jersey ITS Architectures contain 325 separate architecture flow definitions.

9.3 Importance

Architecture flows provide a definition of the information and control exchanges between
ITS elements. In addition, each architecture flow has been mapped to the standards in
the National ITS Standards Program, making it easy to identify which standards may be
considered in developing projects based on the New Jersey ITS Architectures a
straightforward process.

9.4 Documentation

9.4.1 Turbo Architecture Documentation

Turbo Architecture provides a means to add, edit, and delete user defined flows. Each
user defined flow has the following attributes: name, description, and source and
destination subsystem or terminator.

A sample Turbo Architecture screen used to edit the user defined flows is shown below.
By convention user defined flows contain a _ud suffix.

&P User Defined Flows E@@

Extended Flows Flow Attributes
Mame
A A O R A LA L O A |amber alert confirmation_ud
amber alert request_ud .
amber alert_ud Description
construction and event information_ud Canfirmation that the amber alert systemn commands have been received,
credentials information_ud Confirmation may include the messages that wasz activated and displayed.

credentials status information_ud
current azzet restrictions_ud
Cw0 weight and presence_ud

0 weight_ud Source/Destination

demand advisory_ud Source Destination

demand rezponzive transit plan_ud

demand responzive transit request_ud L Emel.gency Management =) Emergency Management
dispute credentials status records ud Traffic b anagement Emergency Management
dizpute safety status records_ud *

electionic renewal_ud
emergency acknowledge_ud
emergency data request_ud
emergency nobification_ud
event records_ud

facility incident information_ud
fleet tag assignments_ud
freight information_ud

hazmat information request_ud
hazmat information_ud

hazmat registration data_ud :
hazmat spill notification_ud v (E!DW Kind

¢ lzer Defined {:

Hew Delete Cloze

Figure 9-1. Sample Interconnect Diagram in Turbo Architecture
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Figure 9-2. Sample Architecture Flow Definition Page from the Web Site

9.4.2 Web Site Documentation

The web site contains a menu button from which a user can review the definitions of all
the architecture flows used in the ITS architecture. A sample architecture flow definition

page is shown in the Figure 9-2 above.

Final Report

Page 130



New Jersey ITS Architecture Program
Statewide Regional ITS Architecture

10 Project Sequencing

10.1 Introduction

The incorporation of the ITS Architecture in the planning process will ultimately yield
projects that are linked to the ITS Architecture. Through the deployment of projects
produced from the planning process, the services supported in the ITS Architecture will
be implemented and made a reality in the transportation system. Project implementation
completes the evolution from transportation needs to services, to functional description
in the ITS Architecture, to project identification in the planning process, and to project
definition and deployment. The overarching goal of the ITS Architecture development
process is that this evolution take place with the maximum amount of integration
knowledge possible so as to efficiently and economically implement the systems
required to serve the transportation community and users.

Key to this process or evolution is to understand what dependencies or relationships
existing between systems and projects so that an order can be identified for deployment.
Given the importance of integration for ITS, the dependencies of one system on another
or one project on another, it is critical to view the entire transportation system at a high,
functional level. The ITS Architecture provides this view point and makes possible the
understanding of the relationships between the ITS systems in the region.

Project sequencing defines the order in which ITS projects should be implemented. A
good sequence is based on a combination of transportation planning factors that are
used to prioritize projects (e.g., identify early winners) and the project dependencies that
show how successive ITS projects can build on one another.

In most cases, the first projects in the project sequence will already be programmed and
will simply be extracted from existing transportation plans. Successive projects will then
be added to the sequence based on the project dependencies and other planning
factors.

10.2 Process For Selecting Projects

A three step process was used to select projects for the New Jersey Statewide ITS
Architecture:

» review of the New Jersey Statewide ITS Architecture,
» review the Statewide New Jersey Transportation Improvement Plan, and

+ stakeholder feedback

The New Jersey Statewide ITS Architecture was created based on the needs for the
region over the next 20 years. The ITS architecture identifies which systems operated
by agencies in the State of New Jersey should be interfaced to maximize integration
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opportunities throughout the State. Based on the existing and future needs of the State,
the first step of the process identified ITS projects to support stakeholder needs and the
information represented in the New Jersey Statewide ITS Architecture.

ITS projects provide services that meet the needs of the stakeholders in the region. In
the ITS Architecture, these services are represented by market packages. Market
packages identify the systems and information exchanges between those subsystems
that facilitate the delivery of a service. To identify ITS projects from the ITS Architecture,
market packages were examined and selected that best met the short, medium, and
long term needs of the region. The market packages provided scope for each ITS
project identified. In addition, the market packages provided insight into the hierarchy
and dependencies between the identified ITS projects.

Once the ITS projects were identified, the second step in the process was to review the
Statewide Transportation Improvement Program (TIP) Fiscal Year 2005 — 2007. The
Statewide TIP is a list of projects and programs scheduled to be implemented over a
period of at least three years. Transportation projects must be included in the Statewide
TIP to receive most types of federal funding. The Statewide TIP provides a mechanism
for locally elected officials and agency staff to review the region's capital programming.
It represents a consensus among MPO members and other major transportation
interests in the region as to what improvements should have priority for available funds.

The ITS projects identified for the State from the New Jersey Statewide ITS Architecture
were compared to the Statewide TIP to determine if the proposed ITS project had an
existing funding source. If a TIP’s description was similar to the intent of an ITS project,
then the TIP was identified as a potential funding source for the ITS project. There were
TIP projects that did not identify ITS in the project description, but were viewed as
potentially having ITS (e.g., vehicle detection or CCTV included for a new highway
project). In this situation stakeholders were ask to provide feedback regarding the
likelihood of ITS being incidental to a TIP project. TIP projects were not identified unless
stakeholders informed the project team that ITS components (e.g., DMS, CCTV) were
associated with a TIP project. If a TIP project’s description was not similar to any of the
proposed ITS projects, then the TIP was reviewed to determine if an additional ITS
project was needed to support the TIP. At the conclusion of these first two steps, the
initial list of ITS projects was established. The list was further refined to establish which
projects were allocated to the short term (5 years), medium term (5 to 10 years), and
long term (over 10 years). This provided a priority for the list of projects denoting a
general order for project implementation.

The third step in the process, was to obtain stakeholder feedback on the proposed ITS
projects and their prioritization. Obtaining stakeholder feedback was necessary for the
following reasons:

* Ensure an ITS Project was consistent with stakeholder needs.

» Confirm estimated timeline or priority for ITS Project deployment.
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» Understand the relationship and traceability between ITS projects and the New
Jersey Statewide ITS Architecture.

This part of the process was accomplished through a series of stakeholder workshops
where the information was presented and input from the stakeholders was incorporated
into the material. During the workshops comments were received from stakeholders
regarding ITS project names, timeframes, and programmed projects.

The results of the workshops and project sequencing analysis are provided in Appendix
10.A (in a separate document). The Appendix contains the following information:

» Statewide TIP. A listing of the statewide transportation improvement projects for
New Jersey. The information included in the Statewide TIP are:

(0]

(0]

o

Project #. Reference number for the TIP

Project. Name of the TIP

Type. Transportation functional area

Description. Narrative of the project described in the TIP

Related Market Packages(s). Name of a transportation service
identified in the New Jersey Statewide ITS Architecture that is related to
projects identified in the TIP.

* Functional Area Projects

(0]

Statewide Transit Projects. Transit related ITS projects proposed for
the Statewide.

Statewide Parking Management Projects. Parking management
related ITS projects proposed for the Statewide.

Statewide ATIS and ATMS Projects. Traveler information, traffic
information, and maintenance and construction operations related ITS
projects proposed for the Statewide.

Statewide Information Archive Projects. Archive data management
related ITS projects proposed for the Statewide.

Statewide CVO Projects. Commercial vehicle operations related ITS
projects proposed for the Statewide.

Statewide Public Safety Projects. Emergency management, incident
management, and disaster management related ITS projects proposed
for the Statewide.

» The information included in each of the project functional areas are:

(0]

Final Report
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o Regionally Significant Project. A  indicates that a project will be
implemented in a short timeframe (year 2005 — 2010) and is therefore
regionally significant.

o Market Package. Maps the proposed ITS project to a transportation
service identified in the National ITS Architecture and reflects traceability.

o Market Package Diagram #. Provides a reference for locating diagrams
on the project website that displays the interfaces among systems that
are planned for the proposed ITS project.

o Timeframe (S/M/L). Indicates the estimated timeframe for an ITS project
to be deployed. The letter S refers to short-term, indicating projects
planned for deployment between the years 2005 — 2010. The letter M
refers to mid-term, indicating projects planned for deployment between
the years 2010 — 2015. The letter L refers to long-term, indicating
projects planned for deployment beyond the year 2015.

o Programmed Projects. Projects identified in the Statewide TIP that are
related to the proposed ITS project. If an entry is blank, then the current
TIPs did not relate to the proposed ITS project.

10.3 How To Use The Projects

The Integration Strategy section states how the New Jersey Statewide ITS Architecture
should be used in the planning process. The recommended ITS project sequencing
provided in Appendix 10.A should be used as an input for the Long Range
Transportation Plan of the MPO and the Strategic/Long Range Plan for other planning
organizations. The planning process allocates ITS projects funding in coordination with
other transportation projects.

The Transportation Planning Process produces ITS projects that must go through a
project development or implementation process that applies a systems engineering
approach to reduce risk and costly redesign efforts. Figure 10-1 illustrates the planning
process, how the ITS Architecture is incorporated and where the Project Sequencing
resource fits into the process. As illustrated in the figure, the ITS Related Projects that
come out of the ITS Architecture are from the Project Sequencing List. These projects
are inputs into the Long Range Transportation Plan as well as the Strategic/Long Range
Plans of other agencies outside the MPO process.
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udge Program (TIP)

Funded ITS Related Projects

Figure 10-1. ITS Project Sequencing Use

As displayed in the Appendix 10.A, sequenced projects are divided in
short/medium/long-term timeframes. These sequenced projects should be represented
in the Long Range Plans. As these sequenced projects go through the planning
process, the ones identified as short-term would be transitioned in the TIP and Capital
Plan/Budget. Since the appendix defines a short-term project as being deployed in 1-5
years and the TIP and Capital Plan/Budget defines a project as being deployed in 1-3
years, stakeholders are required to further examine the short-term projects and
determine which should be represented in the TIP and Capital Plan/Budget.

The key question stakeholders may ask is, now that | have a comprehensive list of ITS
projects separated by timeframe for my region, how do | use the projects to achieve the
goals expressed in the New Jersey Statewide ITS Architecture? To answer this
question, stakeholders should focus on the following concepts.

* Why is this important. Stakeholders should remember the reasons for going
through the process of creating sequenced ITS Projects. Ultimately they want to
deploy projects that support the needs expressed in their ITS Architecture.
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«  Who’s in Charge. Stakeholders should consider identifying a person or group
that is responsible for managing how ITS Projects get deployed. This person or
group would be aware of the big picture by familiarizing themselves with all of the
planned activities and ensure integration opportunities are maximized in project
deployments.

+ Systematic Process. Stakeholders should ensure that projects are managed in
a systematic manner. For example, in the Statewide ITS Architecture there are
two projects identified as short-term: NJDOT Traveler Information System and
NJDOT TOC Central Arterial Management System. In order for the traveler
information system project to experience a successful deployment, the
surveillance and traffic management would need to be deployed first to ensure
appropriate field devices are installed and supported by algorithms to convey
useful traveler information to motorist.

* Funding Allocation. Stakeholders should ensure funding is allocated
appropriately to support projects that have dependencies or synergies to be
utilized. This is important if there are future projects that will depend on a short
term or current project. The short term or current project must be funded
appropriately to support the accommodation of known future project features or
interfaces, thus avoiding redesign for future project accommodation.

* Project List Management. Stakeholders should prioritize projects within their
common timeframes based on the aforementioned concepts. It is important for
short-term projects to be reviewed by stakeholders prior to being transitioned into
the TIP. A person or group designated as a list manager should be responsible
for removing projects from the Statewide list once implemented. Although project
lists may reflect a single project, projects are typically broken into multiple phases
and are implemented in an incremental manner. For example, many ITS projects
are partially deployed as part of larger construction projects. A project’s scope
might involve interfacing with ten agencies and funding constraints may require
agencies to be interconnected one at a time. In this situation, a project might be
implemented in five years, if two agencies are being interconnected per year. If a
project is partially implemented due to unforeseen circumstances (e.g., limited
funding received), then the list manager should update the project to reflect the
remaining components that need to be implemented. The key point for project
list management is projects will be implemented in an incremental manner,
therefore the list manager should keep accurate records of the incremental
process and meet with stakeholders to determine how funding should be re-
allocated.

» Desired Outcome. Stakeholders should remember the desired outcome which
is to deploy projects to maximize integration opportunities throughout the State.
Therefore, when projects are transitioned into the project development phase,
stakeholders should always be aware of other project deployment activities (even
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if the other activities require a project to be deployed at a different time). This
mindset will require stakeholders to be flexible in developing interfaces that will
allow for future expansion based on overall regional needs.

An important issue to remember is when a project is to be implemented, stakeholders
should convene to determine the specific details for deploying a project (e.g., how many
phases will be required for this project and which components of market packages are
allocated to a particular phase?). Appendix 10.A should be used as a guide to which
agencies/systems and interfaces should be considered during the discussion and design
phase for project implementation.

Using the sequenced projects as described in Figure 10-1 and following the
aforementioned concepts will aid stakeholders in understanding ITS projects planned for
deployment and support integration efforts throughout the State.
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11 Integration Strategy

11.1 Introduction

The most important part of developing an ITS Architecture is establishing an approach to
using it. An ITS Architecture provides guidance for planning ITS projects within a region.
It also provides information that can be used in the initial stages of project definition and
development.

This chapter presents the approach for integrating the ITS Architectures developed for
the New Jersey Statewide, the NJTPA Region, and the SJTPO Region into the
transportation planning process and leveraging the ITS Architectures in project
definition. The approach facilitates and provides a mechanism for the projects identified
in the Implementation Plan to be planned and deployed in an orderly and integrated
fashion.

The overall objective of an ITS Architecture is to support the effective and efficient
deployment of transportation/ITS projects that address the transportation needs of the
region. The ITS Architecture focuses on the integration of systems to gain the maximum
benefit of each system’s information and capabilities across the transportation network.
The Integration Strategy provides the process connection between the themes and
needs identified in the ITS Strategic Plan and the ITS projects that are deployed within
the regions and throughout New Jersey at the statewide level. The ITS Architecture
defines “what” needs to be put in place to address the needs and requirements of the
region. The transportation planning process will leverage the ITS Architecture as a
roadmap to project sequencing and interdependency to achieve an integrated
transportation system that addresses those strategic objectives.

11.2 Linking Transportation Needs With Projects

The primary objective of Intelligent Transportation Systems is integration. It is the
integration of transportation systems to share information and coordinate activities that
facilitates their benefits. The ITS Architectures in New Jersey illustrate the information to
be exchanged between transportation systems to meet the transportation needs of the
region. In New Jersey, overarching themes or objectives have been identified in an ITS
Strategic Deployment Plan by the New Jersey Department of Transportation. The
objectives provide an understanding of the needs in the state that deployment projects
are to address.

The ITS Architectures link the objectives to the ITS projects that address them. The ITS
Architectures were developed with these objectives in mind through the definition of ITS
services or market packages.

The summarized objectives or needs as defined in the ITS Strategic Deployment Plan
are:
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+ Communications System. An extensive, high speed system is necessary to
support the sharing of transportation, incident, emergency, weather, security
related, and other information.

* Incident Management. A system supports the sharing of recurring and non-
recurring incident information with traffic management, public safety,
maintenance agencies, etc. in order to quickly respond to situations and
emergencies that can have statewide ramifications.

* Instrumentation. Instrumentation is necessary to support the planned
infrastructure for transportation, weather, and security related equipment to aid
decision makers in planning and operations. The instrumentation will serve as
the eyes and ears of an operation center.

* ITS Maintenance. Maintenance is critical to support and maintain the various
ITS equipment that are planned for deployment. If the ITS infrastructure are not
properly maintained, the eyes and ears of operations will become blind and deaf
to the system that is to be managed.

* Real-time Transportation Information Dissemination. This theme is
necessary to provide motorists with transportation information that will aid in
decision making for route and modal choices, particularly when traveling between
the various jurisdictions.

By defining the ITS Architectures with services that address these objectives, projects
can be defined through the planning process using the architectures that that address
these needs through deployment. Table 11-1 provides a mapping of the objectives to
the market packages identified in the ITS Architectures.

Strategic Plan Objectives Market Packages that Support Objectives
Communications System Many Market Packages are related to this objective
Incident Management ATMSO02 - Probe Surveillance

ATMSO03 - Surface Street Control

ATMSO04 - Freeway Control

ATMSO06 - Traffic Information Dissemination
ATMSO07 - Regional Traffic Control

ATMSO08 - Traffic Incident Management System
ATMS21 - Roadway Closure Management
EMO01 - Emergency Call-Taking and Dispatch
EMO2 - Emergency Routing

EMO04 - Roadway Service Patrols

Final Report Page 139




New Jersey ITS Architecture Program
Statewide Regional ITS Architecture

Strategic Plan Objectives Market Packages that Support Objectives

EMO5 - Transportation Infrastructure Protection

EMO6 - Wide-Area Alert

EMO7 - Early Warning System

EMO08 - Disaster Response and Recovery

EMO09 - Evacuation and Reentry Management

MCO03 - Road Weather Data Collection

MCO04 - Weather Information Processing and Distribution
MCO06 - Winter Maintenance

MC10 - Maintenance and Construction Activity Coordination

Instrumentation ATMSO01 - Network Surveillance
EMO5 - Transportation Infrastructure Protection
MCO03 - Road Weather Data Collection

MCO05 - Roadway Automated Treatment

ITS Maintenance MCO02 - Maintenance and Construction Vehicle Maintenance

MCO07 - Roadway Maintenance and Construction

Real-time transportation information ATIS1 - Broadcast Traveler Information
dissemination . .
ATIS2 - Interactive Traveler Information

ATMSO06 - Traffic Information Dissemination

ATMSO08 - Traffic Incident Management System

MCO04 - Weather Information Processing and Distribution

MCO05 - Roadway Automated Treatment
MCO08 - Work Zone Management

Table 11-1. ITS Objectives Mapped to New Jersey ITS Architecture Market Packages

11.3 Using ITS Architecture In Planning

One of the most important outcomes of the New Jersey Statewide, NJTPA Regional,
and SJTPO Regional ITS Architectures is that they will be used to plan and deploy ITS
across the state and the regions involved. To do this, the ITS Architectures must be
integrated into their respective planning processes. As a result of integrating the ITS
Architectures into the planning processes, the architectures will link the objectives and
needs of the regions with the ITS deployments in the field.

In transportation planning, the ITS Architectures can be used to support long-range
planning, transportation improvement programming and strategic planning. As reviewed
with stakeholders in the workshops, Figure 11-1 is a simple diagram of the transportation
planning process. The elements of the process that the New Jersey ITS Architectures
will support are highlighted.
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In the State of New Jersey, metropolitan transportation planning is divided into three
different regions. The transportation planning organizations responsible for the regions
in the state are:

* Northern Region — North Jersey Transportation Planning Authority (NJTPA)
e Southern Region — South Jersey Transportation Planning Organization (SJTPO)

» Central Region — Delaware Valley Regional Planning Commission (DVRPC)

In addition, transportation planning is also performed at a Statewide level, and the
organization responsible for this is the New Jersey Department of Transportation
(NJDOT).

Although there are multiple organizations, the transportation planning processes for
each are similar. Therefore, Figure 11-1 reflects a generic planning process that all
organizations can identify with and base their more detailed process modifications on.
The right-side of the figure (MPO Planning Process) refers to federally funded projects
and the left-side (Other Agency Planning Process) refers to projects being funded
through other means (e.g., local funding). All regions use both processes to fund their
planning efforts. A primary goal of the planning process is to make quality, informed
decisions on the investment of funds for regional transportation systems and services.
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Figure 11-1. New Jersey ITS Architecture in the Transportation Planning Process

The regional outputs of the transportation planning process are two regional plans for
both planning processes illustrated in Figure 11-1:

* The Long Range Transportation Plan (LRTP) is a long-range plan with a horizon
of at least 20 years that must be updated every three years at a minimum. A
Strategic/Long Range Plan is not required but is developed to determine the
vision of an agency and how they will obtain the vision.

» The Transportation Improvement Program (TIP) is the short-term plan drawn
from the LRTP that identifies specific transportation projects for a region. The
TIP must be updated at least every two years. Projects must be included in the
RTP and TIP in order to be eligible for federal funding. Regardless of funding
source, ITS projects must be weighed against other transportation projects for
inclusion in the TIP.
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Outside of the MPO Planning Process there are other planning processes that need to
be considered in planning ITS. These processes have similar components but do not
handle federal funding and are not guided by the same rules as the MPO process.

» A Strategic/Long Range Plan is not required but is developed to determine the
vision of an agency and how they will obtain the vision.

» If non-Federal funding resources are to be used, projects are included in a
Capital Plan/Budget with short term timelines such as 1 to 3 years. ITS projects
must be weighed against other transportation projects in the TIP.

The challenge for achieving integration across planned ITS projects in the regions is to
know how they fit together and interact or depend on each other. The ITS Architectures
can be leveraged to bridge the MPO processes to other agencies’ planning processes
which do not use federal funding. If all the processes are using the same reference
point, the ITS Architectures, then project integration can start in the planning phases.

Here are some of the ways to use the ITS Architectures in the Long Range Planning
Process:

» Use the Architecture to support the definition of the Long Range Plan goals and
objectives. It provides the vision of ITS in the future as seen by regional
stakeholders.

» The Architecture can be useful in understanding the complexities of the
components necessary to realize the goals in the Long Range Plan and gain
insight into potential project costs and dependencies.

» The Architecture focuses on interfaces between systems, giving planners an
understanding of how the pieces or systems are glued together and, therefore,
how the projects in the plan are related. This makes integration opportunities
more obvious in this early planning phase.

» The Architecture can be useful in developing high-level project definitions,
defining the scopes of projects, and forming regional operational concepts.

In the Transportation Improvement Program, the ITS Architecture assists the planner in
defining projects with more detail in order to better scope them and establish project
budget requirements. Some of the ways to use the ITS Architecture in the TIP process
are:

» To define programmed projects in more detail. The Architecture can be used to
better define the integration opportunities for each project.

» To more accurately estimate project budgets based an understanding of the
elements and interfaces included in a project.
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The tools of the ITS Architecture that are most applicable to the Long Range Planning
Process and the Transportation Improvement Program are:

» Operational Concept. The operational concept developed in each ITS
Architecture provides a narrative description of the roles and responsibilities of
each system in the Architecture. It helps the planner understand the
relationships and dependencies that exist between systems. When a project is
defined and a high-level scope is determined, the operational concept provides
more insight into the validity and comprehensiveness of the project definition.
Deficiencies in the project definition can be addressed in a more direct manner
with specific information of the issues involved. In the end, this provides a more
thorough project definition in the long range plan and the TIP.

» Market Packages. Market packages offer service-oriented slices of the
architecture that facilitate project definition with an understanding of integration
opportunities. The market packages provide planners with insight into the
elements to include in a project, making the project as comprehensive as
possible. Planners should be cognizant of potential partners who can share
development cost, material and/or labor, facilities, etc.

* Interfaces / Information Flows. Much like the operational concept, the
interfaces or information flows within the ITS Architectures provide information
about the relationships between systems in the region. The interface definitions
in the architecture are more specific than in the operational concept in that
information exchanges are broken down into individual units rather than more
general descriptions. The planner can review the interfaces between systems in
a project to determine if other systems are affected by a project.

* Project Sequencing. The project sequencing provided in the ITS Architectures
gives insight into the timelines and dependencies of one project to the next. High
priority or near term projects should be addressed first in the transportation plan.

Issues/Challenges
The most challenging issue to be addressed in the integration of the ITS Architecture in

the planning process is the fact that there is more than one planning process.
Coordination is important between the North Jersey Transportation Planning Authority,
the South Jersey Transportation Planning Organization, the Delaware Valley Regional
Planning Commission, and the New Jersey Department of Transportation for ITS
projects in their respective plans. Integration opportunities should be taken advantage of
within each of these regions as well as between them. This is the primary intent of the
ITS Architecture compliance where Federal funding is involved.

The more difficult issue to address is coordination of ITS project planning between the
Federally funded projects and the non-Federally funded projects. The non-Federally
funded projects are generally not part of the Long Range Planning Process or the
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Transportation Improvement Program. The ITS Architecture contains systems and
projects that bridge both Federally and non-Federally funded projects and systems.
Coordinating all of these projects requires an understanding by all stakeholders of the
ITS systems and potential of the entire region. The ITS Architectures provide a common
reference point for all stakeholders to gain insight into the integration of the systems in
the region.

Recommendations
It is recommended that the organizations responsible for the Long Range Plan and the

Transportation Improvement Program, such as NJTPA, SJTPO, and NJDOT, designate
an individual or group who is responsible for the application and monitoring of the ITS
Architecture to their respective Transportation Planning Processes. The roles and
responsibilities will include:

* Modification of the Transportation Planning Process to incorporate ITS
Architecture checkpoints, review opportunities, and guidance to take advantage
of the information contained in the ITS Architecture in the planning of ITS
projects,

» Point of contact for tracking the incremental process of project implementation;
projects are typically broken into phases, therefore, someone should be
responsible for keeping track of completed and remaining phases and ensure the
remaining components are reflected in the planning process for on-going funding
support until project completion,

» Point of contact for ITS Architecture questions regarding its application in the
planning process,

* Lead the evaluation of ITS projects for their compliance with the ITS Architecture,

» OQutreach to stakeholders about how to use the ITS Architecture in the planning
process,

* Provide feedback to the Maintenance Manager of the ITS Architecture on any
ITS Architecture changes resulting from the planning of projects,

» Liaison between MPO and non-MPO planning organizations to share information
about the projects in the various planning processes and coordinate integration
opportunities.

These recommendations are provided at a level of detail high enough to provide
flexibility in their implementation. Stakeholder feedback from the workshops indicated
that the individual regions wished to determine the changes to their processes internally.
It is important, given the common involvement of all the regions in many ITS projects
that there not only be an understanding of an individual’s region but that the planning
processes of each region be understood and recognized by the other regions.
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11.4 Using ITS Architecture in Project Definition

Projects that emerge from the planning process can benefit from the use of the ITS
Architecture in their definition and development. Project implementation should follow
the systems engineering process. The ITS Architecture is most effective in the early
phases of the systems engineering process. Figure 11-2 shows the project
implementation process for deploying ITS projects.

Project Implementation Process
Funded ITS

Related Project

Implementation

i
! I
| |
i . |
| Concept Operations & }
i of Operations Maintenance |
: High Level i
I Requirements System I
! Detailed Verification !
| Requirements |
|

: High Level Subsystem |
A Design Verification i
I Detailed Integration & :
I Design Test :
! I
! I
! I
! I
! I
| I
i I

Figure 11-2. New Jersey ITS Architecture in the Project Implementation Process

The project implementation process shown in Figure 11-2 is a systems engineering
process. ltis a process that can be used to systematically deploy ITS that reduces risk.
The Systems Engineering process is more than just steps in systems design and
implementation; it is a life-cycle process. The process recognizes that many projects are
deployed incrementally and expand over time. US DOT Rule 940 requires that the
systems engineering process be used for ITS projects that are funded with federal funds.

As previously noted, the stakeholders in the workshops preferred to keep the processes
at a high level to allow for the most flexibility for each region in developing their detailed
approach. In the case of the New Jersey DOT, there are similarities between the
systems engineering process defined in Figure 11-2 and the project development
process followed at the department. NJDOT’s project development process is as
follows:

» Concept Development
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e Scoping/Feasibility Assessment
* Preliminary Design
* Final Design
» Construction
0 Integration/Testing
o0 System Verification
0 Subsystem Verification

e Operation and Maintenance

Table 11-2 shows the relationship the NJDOT project development process has to the
FHWA system engineering process.

New Jersey Project Development Process Relation System Engineering Process
Concept Development — Concept of Operations
High Level Requirements
Scoping/Feasibility Assessment —
Detailed Requirements
Preliminary Design — High Level Design
Final Design — Detailed Design
Construction* Implementation
Integration/Testing Integration & Test
System Verification ” Subsystem Verification
Subsystem Verification System Verification
Operation and Maintenance — Operations & Maintenance

Note: * - Implementation step is not shown because the completion of construction a project is presumed to be
implemented.

Table 11-2. New Jersey Project Development Process Relation to FHWA System Engineering
Process

As shown by the highlights in Figure 11-2 and in Table 11-2, the New Jersey ITS
Architectures can be used to support development of the concept of operations,
requirements and high level design in the systems engineering process.

In deployment of an ITS related project, the New Jersey ITS Architecture should be used
as the starting point for developing a project concept of operations. The concept of
operations shows at a high level how the systems involved in a project operate in
conjunction with the other systems of the region. The concept of operations for an ITS
project should include this information and many more details specific to the project.
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The market package diagrams tailored by the New Jersey stakeholders can also assist
in definition of requirements for ITS systems involved in a specific project. The New
Jersey ITS Architectures contain very high level functional requirements for all ITS
systems in the State. These very high level requirements can be the beginning point for
developing more detailed requirements.

The New Jersey ITS Architectures can support high level system design. The ITS
architectures can be used by system designers to identify the ITS standards that are
applicable for the interfaces included in each architecture.

Issues/Challenges
One of the challenges of using the ITS Architecture in the implementation of a project is

educating stakeholders about the benefits and process. The systems engineering
process is not a new process to many organizations. It may not be called the systems
engineering process but their process may map to it very well as can be seen in Table
11-2 with the NJDOT process. Making these types of linkages between processes
makes it easier to incorporate the ITS Architecture as a tool in the process.

Another challenge is engaging a broader stakeholder base on a project when the ITS
Architecture indicates that possibility. This entire activity of seeking integration
opportunities is more institutional than technical. There will be instances where getting
more stakeholders involved in a project will increase its complexity or cross jurisdictional
boundaries that may not have been considered in the initial scope. It is important to
explore these integration opportunities so that, at the very least, they are accounted for
and supported in the project design even though they may not be implemented with that
specific project. The ultimate goal is to make ITS deployment as economical as
possible.

Recommendations
It is recommended that the NJTPA, the SJTPO, and the NJDOT modify their project

development/implementation processes to incorporate the use of ITS Architecture. The
process modifications should be distributed to stakeholders so they are aware of the
steps to follow and are aware that this process is a necessary part of any project
receiving Federal funding.

It is also recommended that an individual or group be identified in the NJTPA, the
SJTPO, and the NJDOT to review project submittals and evaluate compliance with the
ITS Architecture. It is important to work with the FHWA Division Office Representative in
establishing a review process given they will be involved in approval of the projects with
Federal funding. The generation of a checklist would make the evaluation more
structured and facilitate a consistent approach to each project.
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12 Implementation Plan

12.1 Introduction

This Implementation Plan is submitted as part of the New Jersey ITS Architecture
Project. The context of this document in relation to the rest of the Project is
demonstrated in Figure 12-1. This figure shows how the Implementation Plan is built
upon the information contained in the ITS Inventory, the development of Customized
Market Packages, and the Definition of Projects. All of this information, including the
Implementation Plan, fall under the ITS Architecture umbrella.

ITS Architecture

Implementation Plan

Project Sequence
] qu (Cost, Benefits, Staffing)

(Priority, Project Description)

Projects (made up of one or more Customized MP Diagram)

Customized Market Package Diagrams
(ITS Services, Interfaces and Interconnects)

ITS Inventory

Figure 12-1. Hierarchy of Information in the NJ ITS Architectures

There are four major topics that are addressed by the Implementation Plan. They
include:

» Estimate costs for the Short Term projects identified in the Project Sequencing
task

» |dentify staffing costs
* Provide information for programming of projects

» Identify qualitative benefits that are expected from these projects.

In summary, the Implementation Plan identifies the funding and labor required to
implement and operate the NJ ITS Architecture. It estimates the costs of the Short Term
projects to include in the capital programs of the stakeholders, and it identifies the types
of benefits that may be expected from specific projects.
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12.2 Methodology

The primary source used for the unit cost and benefit information presented herein is the
2003 Update of the Intelligent Transportation Systems Benefits and Costs by the
USDOT (Publication Number FHWA-OP-03-075.) The data that serve as the basis for
this publication are known as the National ITS Cost Database, and the National ITS
Benefit Database.

12.2.1 Cost Assumptions

The following general assumptions were made in order to estimate the costs of projects:

Construction Costs = baseline unit costs per “high end” National ITS Cost
Database, include customization and integration. (Relative to the rest of the
country, NJ is considered a high cost area.)

Where a quantity of elements (e.g., field devices) is unknown, a range is
assumed. The “high-end” and “low-end” costs listed in the tables are a result of
this range.

Annual Operations and Maintenance Costs = 8% annually of Construction costs,
or per “high end” National ITS Cost Database for specific items (e.g., leased
communications).

Several general assumptions were made for communication costs. It is important to
note that these cost items should NOT be interpreted as technology selections; they only
serve as “placeholders” to estimate costs. Some of the assumptions include:

Center to Center data interconnects are estimated as a DS0 communication line

It is assumed that Center to Center communications lines are unique to
functional areas (i.e., APTS and ATMS systems do not share lines)

Center to Vehicle data interconnects are estimated as a cellular or generic
wireless communications item

Center to Roadside interconnects maybe estimated as a “wireline to device” item,
or other type communication

Center to Device interconnects that explicitly identify video are estimated as a
DS1 Communication line.

The two Statewide High Speed Communications Data Network projects
(Statewide ATMS & ATIS Project Numbers 25 and 27) could reduce the
communication costs that are listed for some of the other projects. Potential
cost savings would depend on factors such as location and phasing, and would
need to be identified on a case-by-case basis.
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In some cases a proposed subsystem or interconnect may not have a related cost
element in the database. For these cases, additional assumptions are made in order to
assign a cost to the subsystem or interconnect. These assumptions are listed in the
“Notes” section of the project-specific tables in the Appendix (12.A to 12.F).

In cases where a Center is being tasked by a project with new functionality, it is
assumed that additional staffing is required. The specifics are found in the individual
project tables in the Appendix (12.A through 12.F).

The cost estimates herein are highly sensitive to the assumptions listed above and are
considered order-of-magnitude estimates.

12.2.2 Types of Studies

In addition to the construction or implementation costs, there are additional work items
and costs required in a public sector environment. These items are referred to as “types
of studies” in the scope of work and include:

» Design = estimated at 10% of Construction costs
» Construction Support = estimated at 2% of Construction costs

» Construction Inspection = estimated at 10% of Construction costs

12.2.3 Benefit Types

Evaluation studies that have been done for other ITS projects are used as a guide to
identify the types of benefits that can be expected by the NJ ITS Architecture projects.
This Implementation Plan lists the types of expected benefits and references the
evaluation studies that are relevant to each proposed project. See Appendix 12.G for a
complete list of the evaluation studies.

The taxonomy, or classification, of benefits is consistent with the 2003 Update of the
Intelligent Transportation Systems Benefits and Costs. The classification is done as
follows:

* Program Area
0 Sub Area
=  Goal Area

The parsing of ITS into Subsystems, Interconnects, etc., as done in the National ITS
Architecture is not an exact fit with the parsing of ITS into Program Areas and Sub Areas
as done in the Intelligent Transportation Systems Benefits and Costs. Therefore, an
effort has been to provide the most appropriate match.
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12.3 Statewide Results

The costs and benefits of the Statewide Short Term Projects are described in this
Section 12.3. The referenced cost summary tables and benefit summary tables are
grouped together at the end of this Section. The cost estimate for each specific project
is detailed further in the Appendix (12.A through 12.F). The referenced studies identified
in the benefits summary tables, are further described (by author, title, and date) in
Appendix 12.G.

12.3.1 Advanced Public Transportation Systems (APTS)

Table 12-1 lists the costs estimated for each of the 11 Statewide Short Term APTS
projects. This cost summary table is built upon the project specific tables in Appendix
12.A. The total capital funding required to implement these projects is estimated to
range from $53 million on the low end to $79 million on the high end. The annual
recurring costs associated with these projects are estimated to range from $7 million on
the low end to $12 million on the high end.

Table 12-2 lists the types of benefits expected from these projects. These benefits
include improved mobility, increased productivity, and increased customer satisfaction.

12.3.2 Advanced Traffic Management Systems (ATMS) and Advanced Traveler
Information Systems (ATIS)

Table 12-3 lists the costs estimated for each of the 27 Statewide Short Term ATMS and
ATIS projects. This cost summary table is built upon the project specific tables in
Appendix 12.B. The total capital funding required to implement these projects is
estimated to range from $123 million on the low end to $211 million on the high end.
The annual recurring costs associated with these projects are estimated to range from
$9 million on the low end to $18 million on the high end.

Table 12-4 lists the types of benefits expected from these projects. These benefits
include improved mobility, improvements to capacity/throughput, increased productivity,
energy/environment benefits, and increased customer satisfaction.

12.3.3 Commercial Vehicle Operations (CVO)

Table 12-5 lists the costs estimated for each of the 6 Statewide Short Term CVO
projects. This cost summary table is built upon the project specific tables in Appendix
12.C. The total capital funding required to implement these projects is estimated to
range from $20 million on the low end to $35 million on the high end. The annual
recurring costs associated with these projects are estimated to range from $2.4 million
on the low end to $5.5 million on the high end.

Table 12-6 lists the types of benefits expected from these projects. These benefits
include improved safety, improved mobility, increased productivity, and increased
customer satisfaction.
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12.3.4 Public Safety

Table 12-7 lists the costs estimated for each of the 16 Statewide Short Term Public
Safety projects. This cost summary table is built upon the project specific tables in
Appendix 12.D. The total capital funding required to implement these projects is
estimated to range from $33 million on the low end to $51 million on the high end. The
annual recurring costs associated with these projects are estimated to range from $7
million on the low end to $11 million on the high end.

Table 12-8 lists the types of benefits expected from these projects. These benefits
include improved safety, improved mobility, increased productivity, energy/environment
benefits, and increased customer satisfaction.

12.3.5 Information Archive Management (IAM)

Table 12-9 lists the costs estimated for the 9 Statewide Short Term |IAM projects. This
cost summary table is built upon the project specific tables in Appendix 12.E. The total
capital funding required to implement these projects is estimated to be between $25
million and $33 million. The annual recurring cost associated with these projects is
estimated to be between $1.1 million and $1.4 million.

Table 12-10 notes that the USDOT ITS Benefits and Costs, 2003 Update does not have
data to report on the benefits of IAM projects.

12.3.6 Electronic Payment and Parking Management

Table 12-11 lists the costs estimated for the 2 Statewide Short Term Electronic Payment
and Parking Management projects. This cost summary table is built upon the project
specific tables in Appendix 12.F. The total capital funding required to implement these
projects is estimated to be between $8 million and $15 million. The annual recurring
costs associated with these projects are estimated to be between $1.2 million and $2.3
million.

Table 12-12 lists the types of benefits expected from these Electronic Payment and
Parking Management projects. These benefits include improved capacity/throughput
and increased customer satisfaction.

12.3.7 Summary Tables

The Statewide short-term project cost summary tables and benefit summary tables are
attached in the following order:

» Table 12-1. Statewide — APTS - Short Term Project Cost Summary

e Table 12-2. Statewide — APTS - Short Term Project Benefit Summary

» Table 12-3. Statewide — ATMS & ATIS - Short Term Project Cost Summary

» Table 12-4. Statewide — ATMS & ATIS - Short Term Project Benefit Summary
» Table 12-5. Statewide — CVO - Short Term Project Cost Summary
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» Table 12-6. Statewide — CVO - Short Term Project Benefit Summary

+ Table 12-7. Statewide — Public Safety - Short Term Project Cost Summary

» Table 12-8. Statewide — Public Safety - Short Term Project Benefit Summary
e Table 12-9. Statewide — IAM - Short Term Project Cost Summary

» Table 12-10. Statewide — IAM - Short Term Project Benefit Summary

» Table 12-11. Statewide — Electronic Payment and Parking Management — Short
Term Project Cost Summary

+ Table 12-12. Statewide — Electronic Payment and Parking Management — Short
Term Project Benefit Summary
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Capital Cost Annual Cost
Construction /
Deployment Engineering Subtotal Escalation Total Subtotal Escalation Total
Construction | Construction 2-1/2 years 2-1/2 years
Design Support Inspection at 4% per year at 4% per year
Project
Number Project Name 10% 2% 10% 10% 10%
1 NJT Bus North Fixed Route Operations and Conditions Reports
high
end $ 3,020.0 | $ 302|$ 60 | $ 302|$ 368419 368|$ 4,053]|% 364 | $ 36|$ 400
low
end $ 555.0 | $ 56 | $ 11% 56| $ 6771 9% 68| $ 745 | $ 241% 21$ 26
2 NJT Bus South Fixed Route Operations and Conditions Reports
high
end $ 3,020.0 | $ 3021 9% 60| 9% 302|1% 36849 368|$ 4,053]% 364 | $ 36| 9% 400
low
end $ 555.0 | $ 56 | $ 11% 56| $ 6771 % 68| $ 745 | $ 241% 21$ 26
3 NJT Rail Fixed Route Operations and Conditions Reporting
high
end $ 3,394.4 | $ 339|$ 68| $ 33918 414119 4141$% 4555|393 654 | $ 65| 9% 720
low
end $ 890.6 | $ 891|$% 18193 891% 1,087 $ 109[$% 1,195]|$ 3231$% 32|$% 355
4 NJT Access Link Demand Response Transit Operations
high
end $ 421751 $ 422 1% 84 1% 4221$ 514519 515|$% 5,660 | $ 7011 $ 701 % 771
low
end $ 3,2275| % 32319 65| 9% 323|1% 39389 394|$ 43311]8% 347 19% 35|9% 382
5 NJT Passenger & Fare Management
high
end $ 429251 % 429 |1 $ 86 | $ 4291$ 52371% 5241$ 5761]% 850 | $ 85| % 935
low
end $ 24838 | % 248 | $ 50| % 248|$ 30309 303|$ 3,333(8$ 430 | $ 431$% 473
6 Transit Smart Card
high
end $ 474501 $ 4751 % 951]$% 4751$% 57891 % 579|$ 6,368 | % 656 | $ 66 | $ 722
low
end $ 474381 $ 474 | $ 951% 4741$ 578719 579|$ 6,366 | % 344 | % 341$ 378

Table 12-1. Statewide — APTS — Short Term Project Cost Summary
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Capital Cost Annual Cost
Construction /
Deployment Engineering Subtotal Escalation Total Subtotal Escalation Total
Construction | Construction 2-1/2 years 2-1/2 years
Design Support Inspection at 4% per year at 4% per year
Project
Number Project Name 10% 2% 10% 10% 10%
7 NJT Rail Operations Transit Security
high
end $ 410251 $ 410 | $ 82|$% 410|$ 5005]% 501|$ 5,506 |$% 1,014 ] $ 1011% 1,116
low
end $ 3,626.3 | $ 363|9% 731$% 363|$ 44249 442 1$ 4,866 | $ 5171 $ 52|$ 569
8 NJT Facilities Monitoring & Response Management
high
end $ 142175|$% 1422 $ 2841 % 1,422 |$ 17,345 $ 1,735 % 19,080 ]|$% 2964|$ 296|$ 3,260
low
end $ 13,1775|$ 1,318 | $ 264 | $ 1,318 $ 16,077 | $ 1,608 $ 17684 |$% 2452|$ 2451 % 2,697
9 NJT Vehicle Security Monitoring
high
end $ 6,843.8 | $ 684 | $ 137 | $ 684|$ 834919 835|$% 9,184|% 251989 252 1% 2,771
low
end $ 3,5616.3 | $ 352 | % 701 % 352|$ 42909 429 1% 4,719|$ 1,260 | $ 126 | $ 1,386
10 NJT Rail Infrastructure Monitoring
high
end $ 8,725.0 | $ 873 | $ 1751 % 873|$ 10645] 9% 1,064 1$ 11,709 | $ 833 | 3% 831]$% 916
low
end $ 443131 $ 4431 % 891|$% 443 |$ 5406] 9% 541|$% 5947 $ 416 | $ 421$% 458
1 SJTA Transportation Services Division Vehicle Tracking
high
end $ 23156 | $ 2321 $ 46 | $ 2321% 2825]% 283|$ 3,108 | % 355] % 35| $ 390
low
end $ 22644 | % 226 | $ 451 % 226 |$ 2,763| 9% 276 |$ 3,039|$ 344 1% 34| 9% 378
Total
high
end $ 58,894 | $ 5,889 | $ 1,178 | $ 5889 |% 71,850 | $ 7,185 | $ 79,035 | $ 11,273 | $ 1,127 | $ 12,400
low
end $ 39,471 | $ 3,947 | $ 789 | $ 3,947 | $ 48,155 | $ 4815 % 52970 | $ 6,481 | $ 648 | $ 7,129

Table 12-1. Statewide — APTS — Short Term Project Cost Summary (Cont.)
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Project Expected Benefit Types (Goal
Number Project Name Program Area SubArea Area) Referenced Study
1 NJT Bus North Fixed Route Transit Management Systems | Fleet Management: AVL/CAD | - Productivity 81,12
Operations and Conditions Reports - Customer Satisfaction
- Mobility
Information Dissemination : - Customer Satisfaction 84
Internet/Wireless/Phone
Arterial Management Systems | Traffic Surveillance supporting role, no benefits
information
Freeway Management Traffic Surveillance supporting role, no benefits
Systems information
2 NJT Bus South Fixed Route Transit Management Systems | Fleet Management: AVL/CAD | - Productivity 81,12
Operations and Conditions Reports - Customer Satisfaction
- Mobility
Information Dissemination : - Customer Satisfaction 84
Internet/Wireless/Phone
Arterial Management Systems | Traffic Surveillance supporting role, no benefits
information
Freeway Management Traffic Surveillance supporting role, no benefits
Systems information
3 NJT Rail Fixed Route Operations and | Transit Management Systems | Fleet Management: AVL/CAD | - Productivity 81,12
Conditions Reporting - Customer Satisfaction
- Mobility
Information Dissemination : - Customer Satisfaction 84
Internet/Wireless/Phone
4 NJT Access Link Demand Response Transit Management Systems | Transit Demand Management | - Productivity 51
Transit Operations : Service Coordination
Fleet Management: AVL/CAD | - Productivity 81,12
- Customer Satisfaction
- Mobility
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Project Expected Benefit Types (Goal
Number Project Name Program Area SubArea Area) Referenced Study
Information Dissemination : - Customer Satisfaction 84
Internet/Wireless/Phone
Arterial Management Systems | Traffic Surveillance supporting role, no benefits
information
Freeway Management Traffic Surveillance supporting role, no benefits
Systems information
5 NJT Passenger & Fare Management Electronic Payment Systems Transit Fare Payment - Productivity 95, 21
- Customer Satisfaction
6 Transit Smart Card Electronic Payment Systems Multi-use payment systems - Customer Satisfaction 51
7 NJT Rail Operations Transit Security Transit Management Systems | Safety and Security: On- - Customer Satisfaction 76
Vehicle Surveillance
Safety and Security: Facility - Customer Satisfaction 76
Surveillance
Driver Assistance Systems On-board Monitoring: Safety - no data to report
and Security
Safety Event Recorders - no data to report
8 NJT Facilities Monitoring & Response | Transit Management Systems
Management . . . .
Safety and Security: Facility - Customer Satisfaction 76
Surveillance
Emergency Management Response and Recovery: no data to report
Systems Response Management
9 NJT Vehicle Security Monitoring Transit Management Systems | Safety and Vehicle-Vehicle - Customer Satisfaction 76
Surveillance
Safety and Security: Facility - Customer Satisfaction 76
Surveillance
Emergency Management Response and Recovery: no data to report
Systems Response Management
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Project Expected Benefit Types (Goal
Number Project Name Program Area SubArea Area) Referenced Study
Driver Assistance Systems On-board Monitoring: Safety - no data to report
and Security
Safety Event Recorders - no data to report
10 NJT Rail Infrastructure Monitoring Transit Management Systems
Safety and Security: Facility - Customer Satisfaction 76
Surveillance
Emergency Management Response and Recovery: no data to report
Systems Response Management
11 SJTA Transportation Services Transit Management Systems | Fleet Management: AVL/CAD | - Productivity 81,12
Division Vehicle Tracking - Customer Satisfaction
- Mobility
Table 12-2. Statewide — APTS — Short Term Project Benefit Summary
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Capital Cost Annual Cost
Construction /
Deployment Engineering Subtotal Escalation Total Subtotal Escalation Total
Construction | Construction 2-1/2 years 2-1/2 years
Design Support Inspection at 4% per year at 4% per year
Project
Number Project Name 10% 2% 10% 10% 10%
1 NJTA Traveler Information System
high end $ 3,2125] % 3211$ 64 |9% 321]% 3919| % 392|% 4311(% 2291 9% 231 $ 252
low end $ 2,300.0 | $ 230 | $ 46 | $ 230|$ 28069 281|$ 3,087|% 156 | $ 16| $ 172
2 NJDOT Traveler Information System
high end $ 2,796.3 | $ 280 | $ 56| $ 280|$ 341119 341|$ 3,753 | % 204 1% 20| $ 224
low end $ 1883.8[¢ 188 $ 388 188 |$ 2,298 % 230|$ 2528|$ 131]$ 13]$ 144
3 NJDOT TOC North/South/Central Traffic Surveillance and Management System
high end $ 18,303.8| % 1830($ 366 | $ 1,830 $ 22,331| $ 2,233|$ 24564 3% 3,906 ] 9% 391 |$ 4,297
low end $ 10,1869 [ $ 1,019 $ 204 | $ 1,019|$ 12,428 $ 1,243|$ 13,671 [$ 3480($ 348|$ 3,828
4 Generalized Statewide Travel Time Information system
high end $ 453441 % 453 ] $ 91| $ 453|$ 5532 9% 553|$% 6,085[% 267 | $ 271 % 294
low end $ 370198 370|$ 74| $ 370|$ 4516 $ 452 (¢ 49683 217|$ 22|$ 239
5 NJDOT TOC Central Arterial Management System
high end $ 7,050.0 | $ 7051 $ 141 1% 705]% 86019 860|$ 9,461|3% 2351]% 235]|$ 2,587
low end $ 3,300.0 | $ 3301 9% 66 |$ 330|$ 40269 4031$%$ 4429| % 48 1% 5% 53
6) NJDOT TOC Central/South Freeway Management System
high end $ 11,998.1 | $ 1,200 | $ 2401 $ 1,200 $§ 14,638 $ 1464 [$ 16,101 | $ 587 | $ 59| $ 645
low end $ 6,560.6 | $ 656 | $ 131 $ 656 | $ 8,004 |$ 800$ 8804|% 300]|S$ 30|$ 330
7 NJTA Freeway Management System
high end $ 14,500.0 | $ 1,4501] $ 290 | $ 1,450 $ 17,690 | $ 1,769 | $ 19,459 | § 878 1% 88| $ 965
low end $ 7625.0|$ 763|$ 153 | $ 763|$ 9,303 $ 930 [$ 10,233|$ 309|S$ 311$ 340
8| NJTA Parkway Division TOC and NJSP Dispatch Troop E Integration/HOV Enforcement
high end $ 19,5900 | $ 1,959 | $ 392 $ 1,959 | $ 23,900] $ 2390|9% 26,290 |$ 1,086 ] % 109|$ 1,194
low end $ 10,340.0 | $ 1,034 |$ 207 | $ 1,034|$ 12615| % 1,261 |$ 13,876 | $ 4131 9% 411 % 454

Table 12-3. Statewide - ATMS & ATIS — Short Term Projects Cost Summary
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Capital Cost Annual Cost
Construction /
Deployment Engineering Subtotal Escalation Total Subtotal Escalation Total
Construction | Construction 2-1/2 years 2-1/2 years
Design Support Inspection at 4% per year at 4% per year
Project
Number Project Name 10% 2% 10% 10% 10%
9 National and State Parks Traffic Information Dissemination
high end $ 13,650.6 | $ 1,365 | $ 273 | $ 1,365| % 16,654 | $ 1665[($% 18,319 | % 765 $ 771 % 842
low end $ 7,2756 | $ 7281 9% 146 | $ 7281% 88769 8838 |% 97649 5401 $ 541% 594
10 NJDOT TOC North Regional Traffic Control an Coordination
high end $ 1,110.0 | $ 1111$ 22| % 111]$ 1354]% 135|1¢ 1,490 $ 121 % 11$% 13
low end $ 555.0 | $ 56 | $ 111]$ 56 | $ 677 | $ 68| $ 745 | $ 6% 11$ 7
11 NJDOT TOC Central Regional Coordination
high end $ 560.0 | $ 56| $ 1119% 56 | $ 683 | $ 68|$ 752 | $ 1219 118% 13
low end $ 555.0 | $ 56 | $ 18 56 | $ 677 | $ 68 [ $ 745 | $ 6% 1% 7
12 SJTA TOC Regional Coordination
high end $ 560.0 | $ 56| $ 111$ 56 ] % 683 ] $ 68| $ 752 | $ 121 % 11$ 13
low end $ 555.0 | $ 56 | $ 1% 56 | $ 677 | $ 68| $ 745 | $ 6]$ 1]$ 7
13 NJ DEP Emissions Management System
high end $ 1,475.01 $ 148 | $ 301|$ 1481$% 1,800]$ 180|$ 1,979 % 386 | $ 391$% 424
low end $ 8125| % 81]% 16| $ 8119% 92911$ 9% 1,09 |93 56| % 6($% 61
14 NJDOT TOC North HRI Advisory System
high end $ - $ - $ - $ - $ - $ - $ - $ - $ - $ -
low end $ - |3 - |3 - $ - |3 - $ - |8 - |38 - $ - $ -
15 NJTA Road Weather Data Collection and Integration
high end $ 1,583.8 | $ 158 | $ 321$% 158 1% 1,932| % 193]$ 2125]% 1541 $ 151 9% 169
low end $ 946.3 | $ 95| % 19| $ 95|% 1,154]% 115]$ 1,270 | $ 80]$ 8([$ 88
16 NJDOT TOC Central Weather Information Distribution Network
high end $ 143131 $ 143 | $ 291 $ 143]1$ 1,746 ] % 1751$ 1,921 | $ 294 1% 29| $ 323
low end $ 737.5|$ 741$ 15| $ 74|$ 900 | $ 9 |$ 990 | $ 1]$ 1]$ 12

Table 12-3. Statewide — ATMS & ATIS — Short Term Projects Cost Summary (Cont.)
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Capital Cost Annual Cost
Construction /
Deployment Engineering Subtotal Escalation Total Subtotal Escalation Total
Construction | Construction 2-1/2 years 2-1/2 years
Design Support Inspection at 4% per year at 4% per year
Project
Number Project Name 10% 2% 10% 10% 10%

17 NJDOT Maintenance and TEOC Automated Roadway Treatment System Deployment

high end $ 6,537.5| $ 654 | $ 131 1% 654]% 7976| 9% 798 1$% 87739 948 | $ 95[% 1,042

low end $ 3,4375| % 344 1 $ 69|$ 344 1% 41941 $ 4191% 4613|$ 2021 % 20| $ 222
18 SJTA TOC Automatic Roadway Treatment System Deployment

high end $ 3,888.8 | $ 389 1% 781 $ 389|$ 474419 474 1% 52191 % 7881 % 791 $ 867

low end $ 2,0288 | $ 203 | $ 4119% 203|$ 2475]% 248 |$ 2,723 | $ 1211 $ 121 $% 133
19 NJDOT Statewide Roadway and Weather Maintenance Management

high end $ 1,351.3| $ 135 $ 271 9% 135]1% 1649] % 165[$% 1,813 ]9$ 543 1% 54 1% 598

low end $ 1,3063|$ 131]$% 26| $ 131]$ 1594]$% 159|$ 1,753 |$ 23]% 2(s 25
20 NJTA Turnpike Roadway and Weather Maintenance Management

high end $ 1,362.5| $ 136 | $ 27 | $ 136|$ 1,662| % 166 | $ 1,828 | $ 557 1 $ 56 | $ 613

low end $ 1,3113|$  131]$% 26| $ 131]$ 1600]$ 160|$ 1,760 | $ 290$ 3[$ 32
21 NJDOT Weather Maintenance Management

high end $ 1,355.0 | $ 136 | $ 271 % 136 |$ 1,653 ] % 165|$ 1,818 % 548 | $ 55| $ 603

low end $ 1,328.8 | $ 1331 $ 2719 133]1% 1621|$% 162|$ 1,783 | 9% 2319% 21$ 25
22 NJTA Parkway Division Roadway and Weather Maintenance Management

high end $ 1,653.8| $ 1651 $ 331% 165]% 2,018] % 202|$% 2219|$ 556 | $ 56 | $ 612

low end $ 1,596.31($ 160 | $ 321$% 160 $ 1,947|$ 195(% 2,142 |9$ 546 | $ 55|$ 601
23 NJDOT STOC Workzone Management

high end $ 1,837.5| $ 184 | $ 3719 184 1% 2242| % 2241$ 2,466 | $ 5751 % 58| $ 633

low end $ 1,3213|$ 132]% 26| $ 132]$ 1612]$ 161|$ 1,773|$ 551|$ 55|$ 606
24 NJDOT Statewide Workzone Safety Management

high end $ 1,216.3 ] $ 1221 $ 24 |1$ 1221$ 1,4841| % 148 |$% 1,632| 9% 1101 $ 111$% 121

low end $ 611.3 | $ 61]$ 12| 61]$ 746 | $ 75| % 820 | $ 58| $ 6[$ 63

Table 12-3. Statewide — ATMS & ATIS — Short Term Projects Cost Summary (Cont.)
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Capital Cost Annual Cost
Construction /
Deployment Engineering Subtotal Escalation Total Subtotal Escalation Total
Construction | Construction 2-1/2 years 2-1/2 years
Design Support Inspection at 4% per year at 4% per year
riuject
Number Project Name 10% 2% 10% 10% 10%
25 NJDOT Statewide High Speed Communications Data Network
high end $ 17,9688 | $ 1,797 | $ 359 | $ 1,797 1% 21922 % 2192 $ 24114 $ 63]9% 6|$% 69
low end $ 10,781.3|$ 1,078 | $ 216 | $ 1,078 $ 13,153 | $ 1,315 $ 14,468 | $ 38|$ 419 41
26 NJDOT Statewide Training Program for Incident Management
high end $ - |18 - | - |3 - 18 - 1§ - |$ - |$ 77018 77(8 847
low end $ - |18 - |$ - |$ - |$ - |$ - |$ - |$ 770(8% 77|$ 8471
27 NJDOT - Toll Authorities Statewide High Speed Communications Data Network
high end $ 17,9688 | $ 1,797 | $ 359 | § 1,797 |8 21922]|% 2192 $ 24114 $ 63]9% 6|$% 69
low end $ 10,781.3|$ 1,078 | $ 216 | $ 1,078 $ 13,153 | $ 1,315 $ 14,468 | $ 38|9$ 419 41
Total
high end $ 157,496 | $ 15,750 | $ 3,150 | $ 15,750 | $ 192,145 | $ 19,214 | $ 211,359 | $§ 16,662 | $ 1,666 | $ 18,328
low end $ 91,839 | $ 9,184 | $ 1,837 | $ 9,184 | $ 112,043 | $ 11,204 | $ 123,248 | $ 8,155| $ 816 | $ 8,971

Table 12-3. Statewide — ATMS & ATIS — Short Term Projects Cost Summary (Cont.)
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Project Project Name Program Area SubArea Expected Benefit Types (Goal Referenced Study
Number Area)
-Mobility
1 -Capacity/Throughput
-Customer Satisfaction
NJTA Traveler Information System Traveler Information Pre-Trip Information -Energy/Environment 96,97,98,99,100
-Mobility
En-Route Information -Customer Satisfaction 19
Tourism and Events -Customer Satisfaction 101
NJDOT Traveler Information System -Mobility
2 -Capacity/Throughput
-Customer Satisfaction
Traveler Information Pre-Trip Information -Energy/Environment 96,97,98,99,100
-Mobility
En-Route Information -Customer Satisfaction 19
Tourism and Events -Customer Satisfaction 101
NJDOT TOC North/South/Central
3 Traffic Surveillance and Management Freeway Management Supporting Role, no benefits
System Systems Traffic Surveillance information
4 Generalized Statewide Travel Time Freeway Management Supporting Role, no benefits
Information system Systems Traffic Surveillance information
5 NJDOT TOC Central Arterial Arterial Management Supporting Role, no benefits
Management System Systems Traffic Surveillance information
-Safety
-Mobility
Traffic Control: Advanced -Productivity
Signal Systems -Energy/Environment 57, 58, 59, 60
Roadway Operations and Asset Management: Fleet
Maintenance Management no data to report
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Project
Number

Project Name

Program Area

SubArea

Expected Benefit Types (Goal
Area)

Referenced Study

NJDOT TOC Central/South Freeway
Management System

Freeway Management
Systems

Ramp Control: Ramp
Metering

-Safety

-Mobility

- Capacity/throughput
-Customer Satisfaction
- Energy/Environment

7,9,69,5

NJTA Freeway Management System

Freeway Management
Systems

Ramp Control: Ramp
Metering

-Safety

-Mobility

- Capacity/throughput
-Customer Satisfaction
- Energy/Environment

7,9,69,5

NJTA Parkway Division TOC and
NJSP Dispatch Troop E
Integration/HOV Enforcement

Freeway Management
Systems

Ramp Control: Ramp
Metering

Traffic Surveillance

-Safety

-Mobility

- Capacity/throughput

-Customer Satisfaction
- Energy/Environment

Supporting Role, no benefits
information

7,9,69,5

National and State Parks Traffic
Information Dissemination

Freeway Management
Systems

Traffic Surveillance

Information Dissemination

Supporting Role, no benefits
information

-Safety
-Mobility
-Customer Satisfaction

19,97,5

10

NJDOT TOC North Regional Traffic
Control an Coordination

Arterial Management
Systems

Freeway Management
Systems

Traffic Control: Advanced
Signal Systems

Lane Management: Lane
Control

-Safety

-Mobility
-Productivity
-Energy/Environment

-Safety

57, 58, 59, 60

62
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Project Project Name Program Area SubArea Expected Benefit Types (Goal Referenced Study
Number Area)
NJDOT TOC Central Regional -Safety
11 Coordination -Mobility
Arterial Management Traffic Control: Advanced -Productivity
Systems Signal Systems -Energy/Environment 57, 58, 59, 60
Freeway Management Lane Management: Lane -Safety
Systems Control 62
12 SJTA TOC Regional Coordination Arterial Management Traffic Control: Advanced -Safety-Mobility-Productivity-
Systems Signal Systems Energy/Environment 57, 58, 59, 60
Freeway Management Lane Management: Lane -Safety
Systems Control 62
13 NJ DEP Emissions Management Surveillance, Monitoring, &
System Road Weather Management Prediction no data to report
14 NJDOT TOC North HRI Advisory Surveillance, Monitoring, &
System Road Weather Management Prediction no data to report
-Safety
Response & Treatment -Productivity 116, 117
15 NJTA Road Weather Data Collection Surveillance, Monitoring, &
and Integration Road Weather Management Prediction no data to report
-Safety
Response & Treatment -Productivity 116, 117
16 NJDOT TOC Central Weather Surveillance, Monitoring, &
Information Distribution Network Road Weather Management Prediction no data to report
-Safety
Response & Treatment -Productivity 116, 117
NJDOT Maintenance and TEOC
17 Automated Roadway Treatment -Safety
System Deployment Road Weather Management Response & Treatment -Productivity 116, 117
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Project Project Name Program Area SubArea Expected Benefit Types (Goal Referenced Study
Number Area)
18 SJTA TOC Automatic Roadway -Safety
Treatment System Deployment Road Weather Management Response & Treatment -Productivity 116, 117
19 NJDOT Statewide Roadway and Surveillance, Monitoring, &
Weather Maintenance Management Road Weather Management Prediction no data to report
-Safety
Response & Treatment -Productivity 116, 117
Roadway Operations and Asset Management: Fleet
Maintenance Management no data to report
20 NJTA Turnpike Roadway and Surveillance, Monitoring, &
Weather Maintenance Management Road Weather Management Prediction no data to report
-Safety
Response & Treatment -Productivity 116, 117
Roadway Operations and Asset Management: Fleet
Maintenance Management no data to report
21 NJDOT Weather Maintenance Surveillance, Monitoring, &
Management Road Weather Management Prediction no data to report
-Safety
Response & Treatment -Productivity 116, 117
Roadway Operations and Asset Management: Fleet
Maintenance Management no data to report
22 NJTA Parkway Division Roadway and Surveillance, Monitoring, &
Weather Maintenance Management Road Weather Management Prediction no data to report
-Safety
Response & Treatment -Productivity 116, 117
Roadway Operations and Asset Management: Fleet
Maintenance Management no data to report
23 NJDOT STOC Workzone Roadway Operations and

Management

Maintenance

Information Dissemination

no data to report
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Project Project Name Program Area SubArea Expected Benefit Types (Goal Referenced Study
Number Area)
Asset Management: Fleet
Management no data to report
24 NJDOT Statewide Workzone Safety Roadway Operations and
Management Maintenance Information Dissemination no data to report
Asset Management: Fleet
Management no data to report
NJDOT Statewide High Speed (communications infrastructure
25 Communications Data Network to support the other projects -
All All see other projects)
NJDOT Statewide Training Program -Safety
for Incident Management -Mobility
26 -Customer Satisfaction
Incident Management -Productivity
Systems Mobilization and Response -Energy/ Environment 19,13,17,14,15,16,87
NJDOT - Toll Authorities Statewide (communications infrastructure
27 High Speed Communications Data to support the other projects -
Network All All see other projects)

Table 12-4. Statewide — ATMS & ATIS — Short Term Projects Benefit Summary
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Capital Cost Annual Cost
Construction /
Deployment Engineering Subtotal Escalation Total Subtotal Escalation Total
Construction | Construction 2-1/2 years 2-1/2 years
Design Support Inspection at 4% per year at 4% per year
Project
Number Project Name 10% 2% 10% 10% 10%
1 NJ Electronic Clearance Credential System
high end $ 5,208.8 | $ 5211$ 104 | $ 521]% 6,355 % 635|$% 6,990 |$ 1,493]$% 1491 $ 1,642
low end $ 49313 % 4931 9% 9|$ 4931%$ 6,016]9% 602|$ 66189 65119 65| $ 716
2 NJSP Commercial Vehicle Electronic Screening
high end $ 14,2425 | % 1,424 1$ 2851 % 1,424 1% 17,376 | $ 1,7381$% 19113 |$ 1516 | $ 152 |$ 1,668
low end $ 5681.1]$%$ 568($ 114 | $ 568 |$ 6,931[$ 693|$ 7624|$ 524|% 52|$ 576
3 NJ CVO Safety and Credential Verification System
high end $ 3,092.5| $ 3091 $ 62|% 309|$ 3773]% 377|1% 4,150] $ 2881 % 29| $ 316
low end $ 15463|$% 155]$% 311$% 155]$ 1,886]$ 189|$ 2075|$ 144]$ 14|$ 158
4 NJDEP Hazmat Credential Verification System
high end $ 1,000.0 | $ 100 | $ 20| $ 100]$ 1,220 $ 122|$ 1,342 | % 2401 $ 241 % 264
low end $ 7438 | $ 741$ 15| $ 74| % 907 | $ 911]$% 998 [$ 125]%$ 1218 137
5 NJTA Hazmat Credential Verification System
high end $ 1,000.0 | $ 100 | $ 20| % 100]$ 1,220 $ 1221$ 1,342 | % 2401 $ 24| $ 264
low end $ 7438 1| $ 741 9% 151 % 7419 9071 9% 911 $ 998 | $ 1251 9% 121$ 137
6 NJ Transit Hazmat Management System
high end $ 1,2375| $ 124 | $ 2519 1241% 1510 % 151 1% 1661|$ 126219 126 | $ 1,388
low end $ 981.3|$ 98| $ 20| % 981$ 1,197|$ 1201$ 1,317 | % 6321 $ 63| 9% 695
Total
high end $ 25,781 | $ 2,578 | $ 516 | $ 2,578 | $ 31,453 | $ 3,145 $ 34,598 | $ 5,038 | $ 504 | $ 5,542
low end $ 14,627 | $ 1,463 | $ 293 | $ 1,463 | $ 17,845 | $ 1,785 | $ 19,630 | $ 2,200 | $ 220 | $ 2,420

Table 12-5. Statewide — CVO — Short Term Project Costs Summary
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Project Project Name Program Area SubArea Expected Benefit Types (Goal Referenced
Number Area) Study
NJ Electronic Clearance Credential Electronic Screening: - Customer Satisfaction
1 System Commercial Vehicle Operations | Credential Checking - Productivity 122,126
NJSP Commercial Vehicle Electronic Safety Assurance: Safety
2 Screening Commercial Vehicle Operations | Information Exchange - Safety 29
- Mobility
Electronic Screening: Safety | - Customer Satisfaction
Screening - Productivity 29
Electronic Screening: - Customer Satisfaction
Credential Checking - Productivity 122,126
NJ CVO Safety and Credential Safety Assurance: Safety
3 Verification System Commercial Vehicle Operations | Information Exchange - Safety 29
- Mobility
Electronic Screening: Safety | - Customer Satisfaction
Screening - Productivity 29
Electronic Screening: - Customer Satisfaction
Credential Checking - Productivity 122,126
NJDEP Hazmat Credential Safety Assurance: Safety
4 Verification System Commercial Vehicle Operations | Information Exchange - Safety 29
Credentials Administration: - Mobility
Electronic - Customer Satisfaction
Registration/Permitting - Productivity 51,120, 29
Emergency Management Hazardous Materials
Systems Management no data to report
NJTA Hazmat Credential Verification Safety Assurance: Safety
5 System Commercial Vehicle Operations | Information Exchange - Safety 29
Credentials Administration: - Mobility
Electronic - Customer Satisfaction
Registration/Permitting - Productivity 51,120, 29
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Project Project Name Program Area SubArea Expected Benefit Types (Goal Referenced
Number Area) Study
Emergency Management Hazardous Materials
Systems Management no data to report
NJ Transit Hazmat Management Safety Assurance: Safety
6 System Commercial Vehicle Operations | Information Exchange - Safety 29
Credentials Administration: - Mobility
Electronic - Customer Satisfaction
Registration/Permitting - Productivity 51,120, 29

Table 12-6. Statewide — CVO — Short Term Project Benefit Summary
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Capital Cost Annual Cost
Construction /
Deployment Engineering Subtotal Escalation Total Subtotal Escalation Total
Construction | Construction 2-1/2 years 2-1/2 years
Design Support Inspection at 4% per year at 4% per year
Project
Number Project Name 10% 2% 10% 10% 10%
1 NJDOT STOC Incident Management Program
high end $ 2,161.3 | $ 216 | $ 431 % 216 |$ 2637]$ 264 |$ 2,900 $ 287 1 $ 29| $ 315
low end $ 2,161.3| $ 216 | $ 4319 216|$ 2637|$ 264|$ 2900]|$ 2871 % 291 $ 315
2 NJDOT MCM - MCM Incident Management Program
high end $ 4815.0] $ 4821 $ 9% | $ 482|$ 587419 587 |$ 6,462 ]9 7011 $ 70| $ 771
low end $ 268508 269($ 54| $ 269|$ 3276|$ 328|% 3603[$ 367|$ 37|$ 404
3 NJTA MCM - MCM Incident Management Program
high end $ 3,705.0 | $ 3711 $ 74 1% 371 1% 45201 9% 452 |$ 4972 | $ 634 1% 63| $ 697
low end $ 1,8525|$ 185]$ 371$ 185|$ 2,260 $ 226 |$ 2486 |% 317 |$ 32|$ 349
4 SJTA MCM - MCM Incident Management Program
high end $ 3,705.0 | $ 3711 $ 74 1% 371|1$% 45201 $ 452 |$ 4,972 |3 634 1% 63]$ 697
low end $ 1,8525|$ 185|$ 37]$ 185|$% 2,260|$ 226 |$ 2486|$ 317|$ 32|$ 349
5 New Jersey State Police/NJ Transit Incident Management Vehicle Routing System
high end $ 817.3 1 % 82|% 16 | $ 821% 997 | $ 100 | $ 1,097 | $ 492 | $ 491 % 541
low end $ 4338 | $ 43| $ 9|s 431 $ 529 | $ 53| $ 582 (% 256]$ 26|$ 281
6 NJDOT STOC Jersey Incident and Emergency Response Coordination
high end $ 4,440.0 | $ 444 | $ 89 1% 444 1% 5417 1% 542 |$ 5,958 | % 8611 % 86| $ 947
low end $ 416258 416|$ 83|$ 416|$ 5078]$ 508 ($ 5586|$% 638]$% 64[$ 701
7| NJT Police Emergency Routing
high end $ 262.5] % 26| $ 5% 26| $ 320 | $ 32|$ 352 | $ 1918% 2]$ 21
low end $ 262.5|$ 26| $ 5[% 26| $ 320 | $ 32|$ 352 | $ 19]$ 2|s 21
8 Critical Infrastructure Protection System
high end $ 46425 $ 464 | $ 93]$% 464|$ 5664]% 566 |$ 6,230 % 1,576 | $ 158 | $ 1,734
low end $ 2,390.0| % 2391 $ 48| $ 239|1% 2916 9% 292 1% 3,207 (% 944 1% 941% 1,039
9 NJ Transit Infrastructure Protection System
high end $ 284751 % 2851 % 571 9% 2851 % 3,474 | $ 347 | $ 3,821 | $ - $ 914 | $ 914
low end $ 1,7925|$ 179 $ 36|$ 179|$ 2,187 | $ 219|$ 2406|$ - |3 615|$ 615

Table 12-7. Statewide — Public Safety — Short Term Project Cost Summary
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Capital Cost Annual Cost
Construction /
Deployment Engineering Subtotal Escalation Total Subtotal Escalation Total
Construction | Construction 2-1/2 years 2-1/2 years
Design Support Inspection at 4% per year at 4% per year
Project
Number Project Name 10% 2% 10% 10% 10%
10 NJTA Turnpike TOC/Parkway division Infrastructure Protection System
high end $ 2,891.3| % 289 | $ 58| % 289]% 3527|% 353|$ 3880|% 1222]% 1221 $ 1,344
low end $ 2,2525| % 225|% 45| % 225|% 2,748 % 275|$% 3,023|$ 926 | $ 93|%$ 1,019
11 SJTA TOC Infrastructure Protection System
high end $ 42275| 9% 423 1% 85]% 423|$ 5158 % 516 |$ 5673|% 1850] % 185|$ 2,034
low end $ 22525|$ 225|% 451 % 225|% 2,7481]% 275|% 3,023|$ 926|$ 93]$ 1,019
12 Statewide Amber Alert Program
high end $ 725.0| $ 731 9% 151 % 7319% 88519 88| $ 973 | $ 5781 9% 58| $ 636
low end $ 390.0 | $ 39]% 8|$ 39|$ 476 | $ 48| $ 523|$ 304 (S 30|$ 335
13 NJDOT STOC Early Warning System
high end $ 752.5] % 751 % 1519 751 9% 918 | $ 92]1$ 1010($ 18118% 1819 199
low end $ 390.0 | $ 39|% 8% 39|$ 476 | $ 48| $ 523 | $ 98 |$ 10[$ 108
14 NJDOT STOC Disaster response and Recovery Management
high end $ 931.3]$ 931% 1919% 93|$ 1,136]$ 1141$ 1,250 | $ 2351 $ 24| $ 259
low end $ 562.5| % 56| $ 1119 56| % 686 | % 69| $ 755 | $ 19118 191% 211
15 Statewide Evacuation and Coordiantion Program
high end $ 856.3 | $ 86| 9% 171 % 86]|$ 1,045]5% 1048 1,149 % 2351 % 24| $ 259
low end $ 562.5 | $ 56 | $ 1|8 56 | $ 686 | $ 69 [ $ 755|%  191]$% 19]$ 211
16 NJDOT STOC Evacuation and Coordination Program
high end $ 887.5] % 891% 18 1% 89]% 1,083]5% 108|$ 1,191 )% 2291 % 23| $ 252
low end $ 537.5|$ 54| % 1|8 54| $ 656 | $ 66 | $ 721|$  161]$ 16[$ 178
Total
high end $ 38,667 |$ 3,867 ]9 773 | $ 3,867 | $ 47,174] % 4717 |$ 51,891 |$ 9,732 | $ 973 | $§ 10,705
low end $ 24540 | $ 2,454 | $ 491 | $ 2,454 |1$% 29,939 $ 2994 ($ 32933 |$% 5944 $ 594 | $ 6,538

Table 12-7. Statewide — Public Safety — Short Term Project Cost Summary (Cont.)
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Project Project Name Program Area SubArea Expected Benefit Referenced Study
Number Types (Goal Area)
-Safety
-Mobility
-Customer Satisfaction
NJDOT STOC Incident Incident Management -Productivity
1 Management Program Systems Mobilization and Response -Energy/ Environment 19,13,17,14,15,16,87
NJDOT MCM - MCM Incident Roadway Operations and Asset Management: Fleet
2 Management Program Maintenance Management no data to report
NJTA MCM - MCM Incident Roadway Operations and Asset Management: Fleet
3 Management Program Maintenance Management no data to report
SJTA MCM - MCM Incident Roadway Operations and Asset Management: Fleet
4 Management Program Maintenance Management no data to report
-Safety
-Mobility
New Jersey State Police/NJ Transit -Customer Satisfaction
Incident Management Vehicle Incident Management -Productivity
5 Routing System Systems Mobilization and Response -Energy/ Environment 19,13,17,14,15,16,87
Emergency Management Response and Recovery:
Systems Response Management no data to report
NJDOT STOC Jersey Incident and Emergency Management Response and Recovery:
6 Emergency Response Coordination | Systems Response Management no data to report
Emergency Management Response and Recovery:
7 NJT Police Emergency Routing Systems Response Management no data to report
Critical Infrastructure Protection Emergency Management Response and Recovery:
8 System Systems Response Management no data to report

Transit Management Systems

Safety and Security: Facility
Surveillance

- Customer
Satisfaction

76
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Project Project Name Program Area SubArea Expected Benefit Referenced Study
Number Types (Goal Area)
NJ Transit Infrastructure Protection Emergency Management Response and Recovery:
9 System Systems Response Management no data to report
Safety and Security: Facility - Customer
Transit Management Systems | Surveillance Satisfaction 76
NJTA Turnpike TOC/Parkway
division Infrastructure Protection Emergency Management Response and Recovery:
10 System Systems Response Management no data to report
Safety and Security: Facility - Customer
Transit Management Systems | Surveillance Satisfaction 76
SJTA TOC Infrastructure Protection Emergency Management Response and Recovery:
11 System Systems Response Management no data to report
Safety and Security: Facility - Customer
Transit Management Systems | Surveillance Satisfaction 76
Emergency Management Response and Recovery:
12 Statewide Amber Alert Program Systems Response Management no data to report
NJDOT STOC Early Warning Emergency Management Response and Recovery:
13 System Systems Response Management no data to report
NJDOT STOC Disaster response Emergency Management Response and Recovery:
14 and Recovery Management Systems Response Management no data to report

Table 12-8. Statewide — Public Safety — Short Term Project Benefit Summary
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Capital Cost Annual Cost
Construction /
Deployment Engineering Subtotal Escalation Total Subtotal Escalation Total
Construction | Construction 2-1/2 years 2-1/2 years
Design Support Inspection at 4% per year at 4% per year
Project
Number Project Name 10% 2% 10% 10% 10%
1 NJDOT highway Performance Monitoring System
high end $ 5107.5]| $ 5111 9% 102 | $ 51118 623119 623|$% 6,854 ]9 244 1'% 241$% 269
low end $ 22694 % 227]$ 451 $ 227|$ 2,769 $ 277($ 3,046|% 120]$ 12]$ 132
2 NJDOT Crash Reporting Management System
high end $ 2,3994 | $ 240 | $ 48 | $ 240§ 29271 % 293|$ 3,220 9% 130 $ 131$ 143
low end $ 1,9981|$% 200]$ 40| % 200[$ 2438]$ 244 % 26813 111]$ 1118 122
3 NJDOT Congestion Archive Management System
high end $ 1,581.9 1 $ 158 | § 321$% 158 1% 1,930 % 193|$ 2,123 ]% 8619% 91$ 94
low end $ 15819|$% 158 ]$ 32|$% 158]$ 1,930]$ 193]$  2,123|$ 86| $ 9($ 94
4 SJTA Data Archive Management System
high end $ 1,69191]$ 169 | § 3419% 169|$ 2,064 | % 206|$ 2270 % 841% 81$ 92
low end $ 1,443118% 144 1 $ 29| % 144 1% 1,761| $ 176 | $ 1,937 | $ 7719 8($ 85
5 NJT Bus Operations Data Archive Management System
high end $ 2,183.8 | $ 218 | § 44 1% 218|$ 26641 9% 266 |$ 2,931 % 1151 $ 111$ 126
low end $ 1,99811$% 200 | $ 401 % 200[$ 2438]% 244 1% 2681]9 11118 111$% 122
6 NJT Rail Data Archive Management System
high end $ 2,384.4 1% 2381 $ 48 | $ 238|$ 290919 2911$ 3,200] 9% 124 1 $ 121 $ 137
low end $ 21369[8% 214]$ 43]% 214|$ 2,607 $ 261[$ 2868|% 119]S$ 12|18 131

Table 12-9. Statewide — Information Archive Mgmt — Short Term Project Cost Summary
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Capital Cost Annual Cost
Construction /
Deployment Engineering Subtotal Escalation Total Subtotal Escalation Total
Construction | Construction 2-1/2 years 2-1/2 years
Design Support Inspection at 4% per year at 4% per year
Project
Number Project Name 10% 2% 10% 10% 10%
7 NJT PTMS Data Archive Management System
high end $ 3,526.3| % 353 1% 7118% 353]$% 4302]% 430|$ 4,732 | % 181 1% 1819 199
low end $ 22756 |8 228]|% 46| $ 228|$ 2,776]|$ 278 |$ 3,054|$ 128]$ 1318 141
8 NJT Police Incident Archive Management System
high end $ 1,026.9 | $ 1031 $ 2119% 103]$ 1,253 | $ 1251$% 1,378 $ 5219% 5]8% 58
low end $ 888.1| % 891% 181 9% 89|%$ 1084189 108|$ 1,192|$ 41 % 419 48
9 NJT RWIS Archive Management System
high end $ 4,883.8|% 488 | $ 98 1]$% 488|$% 59581 9% 506 |$ 65549 253 1% 25| % 278
low end $ 39106 | $ 3911 % 781 $ 391 |$ 4771]$ 4771$% 5248 | $ 216 | $ 221$% 238
Total
high end $ 24,786 | $ 2,479 | $ 496 | $ 2,479 | $ 30,238 ] $ 3,024 |$ 33,262|% 1,269| $ 127 [ $ 1,396
low end $ 18,502 |$ 1,850 | $ 370 | $ 1,850 | $ 22,572 | $ 2257 ($ 24830|% 1,013|$ 101($ 1,114

Table 12-9. Statewide — Information Archive Mgmt — Short Term Project Cost Summary (Cont.)
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Project Number Project Name Program Area SubArea Expected Benefit Types Referenced
(Goal Area) Study
1 NJDOT highway Performance Monitoring Information Management Data Archiving no data to report
System
2 NJDOT Crash Reporting Management Information Management Data Archiving no data to report
System
3 NJDOT Congestion Archive Management Information Management Data Archiving no data to report
System
4 SJTA Data Archive Management System Information Management Data Archiving no data to report
5 NJT Bus Operations Data Archive Information Management Data Archiving no data to report
Management System
6 NJT Rail Data Archive Management System Information Management Data Archiving no data to report
7 NJT PTMS Data Archive Management Information Management Data Archiving no data to report
System
8 NJT Police Incident Archive Management Information Management Data Archiving no data to report
System
9 NJT RWIS Archive Management System Information Management Data Archiving no data to report

Table 12-10. Statewide — Information Archive Mgmt. — Short Term Project Benefit Summary
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Capital Cost Annual Cost
Construction /
Deployment Engineering Subtotal Escalation Total Subtotal Escalation Total
Construction | Construction 2-1/2 years 2-1/2 years
Design Support Inspection at 4% per year at 4% per year
Project
Number Project Name 10% 2% 10% 10% 10%
1 Parking Facility Management
high end $ 4,305.0 | $ 431]$ 86| $ 4311% 525219 525|$ 5777|$ 246|$ 251% 2M
low end $ 2,1525|% 215]1$ 431$% 215|% 26261 9% 263|% 2,8891|% 123 | $ 121$ 135
2 NJDEP State Parks/NPS Parks Parking Facilities Management
high end $ 6,9825|% 698]% 140 | $ 698 |$% 8519| % 852|% 9,371|% 1839]|5% 184 | $ 2,023
low end $ 35688 |% 357|9% 7119 357|% 4354 $ 435|$% 4,789 |$ 932|$ 93 1% 1,025
Total
high end $ 11,288 [ $ 1,129 | $ 226 | $ 1,129 | $ 13,7711 | $ 1,377 | $ 15,148 | $ 2,085 | $ 208 | $ 2,293
low end $ 5721 |$ 572§ 14| $ 572 ($ 6,980 | $ 698|$ 7,678|% 1,055|$% 106 | $ 1,161

Table 12-11. Statewide — Electronic Payment and Parking Management — Short Term Project Cost Summary

Project Project Name Program Area SubArea Expected Benefit Types (Goal Referenced Study

Number Area)

1 Parking Facility Management Electronic Payment Systems Multi-use Payment Systems Customer Satisfaction 51
Arterial Management Systems | Parking Management Capacity/Throughput 62

2 NJDEP State Parks/NPS Parks Electronic Payment Systems Multi-use Payment Systems Customer Satisfaction 51

Parking Facilities Management

Traveler Information Tourism & Events Customer Satisfaction 101
Arterial Management Systems | Parking Management Capacity/Throughput 62

Table 12-12. Statewide — Electronic Payment and Parking Management — Short Term Project Benefit Summary
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13 ITS Standards

13.1 Introduction

This chapter focuses on the applicable ITS standards for the New Jersey ITS
Architectures. The architecture defines the functions (e.g., gather traffic information or
request a route) that must be performed to implement transportation services, the
systems where these functions reside (e.g., the roadside or the vehicle), the
interfaces/information exchanges between systems, and the communication
requirements for the moving of information from one system to another, whether wireline
or wireless.

This chapter is organized into as follows:

» Description. Provides introductory and background information about this
section and the topic of the national ITS standards.

* Importance. Provides a brief explanation of the purpose and need for the ITS
standards.

 Documentation. Provides a description of how applicable ITS standards are
documented within the ITS Architecture and how to access, interpret, and use
the information.

* Appendix 13.A. Provides a list of applicable ITS standards for the New Jersey
ITS Architectures (in a separate document).

13.2 Description

One objective of the New Jersey ITS Architectures is to identify applicable ITS interface
standards. This objective supports the broader and related ITS objectives of achieving
interoperability between ITS deployments and reducing the cost of ITS deployments.

13.2.1 What are ITS Standards?

Standards specify how to do things consistently. They may specify how things should
work, or they may describe certain physical attributes. ITS standards are national or
regional industry-consensus standards that define how ITS system components operate.
ITS standards establish a common way in which systems and devices connect and
communicate with one another. By specifying how systems and components
interconnect, the standards promote interoperability, allowing transportation agencies to
implement systems that cost-effectively exchange pertinent data and accommodate
equipment replacement, system upgrades, and system expansion.

Standards benefit the traveling public by providing products that will function consistently
and reliably throughout the region. ITS standards contribute to a safer and more
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efficient transportation system, facilitate regional interoperability, and promote an
innovative and competitive market for transportation products and services.

13.2.2 Technical Approach

Using the Turbo Architecture software, which contains a mapping of the National ITS
Architecture architecture flows to ITS standards, the ConSysTec architecture team
developed a list of applicable candidate ITS standards. This list, summarized across all
three of the New Jersey ITS Architectures, is shown in Appendix 13.A.

13.3 Importance

The New Jersey ITS Architectures identify the requirements for the ITS standards
needed to support regional interoperability, as well as product standards needed to
support economy of scale considerations in deployment. The result is a New Jersey
statewide and regional plan for transportation management system integration, from
which technical ITS project specifications can be shaped.

The concept of interoperability between systems falls largely into two areas: Center-to-
Center System Interoperability and Center-to-Field System Interoperability. In general,
center-to-center interoperability refers to interoperability between center-based systems,
including both information and command-control exchanges. Center-to-field
interoperability involves interoperability not only of information exchanges, and
command and control between center and field systems, but also interoperability
between different manufacturers’ equipment, including electrical and mechanical
specifications. The ITS architecture will identify candidate standards for use in projects.

While the objective of an ITS architecture is to document the current and future
information sharing relationships between existing and planned ITS elements, the
objective of the standards is to guide the specification and deployment of the external
interfaces of identified architecture elements (i.e. the interfaces between specific
centers, field equipment, vehicles and traveler equipment).

13.4 Documentation

13.4.1 Turbo Architecture Documentation

Turbo Architecture provides a means to add, edit, and delete candidate standards -- the
default list of applicable ITS standards was generated from a mapping of the ITS
architecture flows to the ITS standards, something which is supported by Turbo
Architecture.

A sample Turbo Architecture screen used to maintain the list of applicable ITS standards
is shown in Figure 13-1 below.

Final Report Page 181



New Jersey ITS Architecture Program
Statewide Regional ITS Architecture

#¥ Turbo Architecture - C:\ConSysTec\Projects\New Jersey\Final Report\njtpa3.tbo - New Jersey ITS A... E”EJ@

File Edit Tools Output Help

Stakeholders Inventory Services Ops Concept | Requirements Interfaces Standards '

A i £
Current Architecture Standards f B:l -7-1 - q + )
| | Group Sort | FEiEE Limit | Info  Present

Standards [36 Entrieg]
Group/Doc 1D Title s
ATIS General Use|Advanced Traveler Information Systems [ATIS] General Use SAE
ATIS Low Bandwi| Advanced Traveler Information Syztems [ATIS] Bandwidth Limited| SAE
DSRC BGHz Dedicated Short Bange Communication at 5.9 GHz Standards SAE/IEEE
DSRC 915kHz | Dedicated Shart B ange Communication at 315 MHz Standards |ASTHM
IEEE IM Incident Management Standards Group IEEE
d ayday On-board Vehicle Mayday Standards Group SAE
MTCIP C2C MTCIP Center-to-Center Standards Group AASHTO/TE/ME
NTCIP C2F HTCIP Center-to-Field Standards Group AASHTO/TE/MNE
AMNSI TS 284 Commercial Yehicle 5afety Reports AMS|
AMSI TS285 Commercial Yehicle Safety and Credentialz Information Exchange [AMS]
AMS| TS286 Commercial Yehicle Credentials AMSI
AMSITSET3 Electronic Filing of Tax Retun Data AMS|
ASTM E2283-wx | Standard Specification for Archiving ITS Generated Traffic ASTM
IEEE 1570-2002 | Standard for Interface Between the Rail Subsystem and the IEEE
IEEE 5td 1455-19| Standard for Message Sets for Vehicle/F oadside IEEE
ITE TM 1.03 Standard for Functional Level Traffic Management D ata ITE
ITE TM 2.01 Meszage Sets for External TMC Communication [MS/ETHMCC) ITE
MTCIF 1201 Global Object Definitions AASHTOATE/ME
MTCIP 1202 Object Definitions for Actuated Traffic Signal Contraller Units AASHTO/TE/ME
HTCIF 1203 Object Definitions for Dynamic Message Signs AASHTO/TE/ME
NTCIF 1204 Object Definitions for Environmental Sensor Stations & Roadside  [AASHTOATE/ME
MTCIP 1205 Data Dictionary for Clozed Circuit Television [CCTV) AASHTO/TE/ME
MTCIF 1206 Data Collection & Monitoring Devices AA5HTO/TE/ME
NTCIF 1207 Famp tMeter Contraller Objects AASHTOATE/ME
MTCIP 1208 Object Definitions for Video Switches AASHTO/TE/ME
HTCIF 1209 Transportation Spstem Sensor Objects AA5HTOATE/ME
NTCIF 1210 Objects for Signal Systems Master AASHTOATE/ME
MTCIP 1211 Objects for Signal Cantral Priority AASHTOATE/ME
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Figure 13-1. Sample Applicable ITS Standards in Turbo Architecture

13.4.2 Web Site Documentation

The web site provides information derived from the National ITS Architecture mapping of
architecture flows to standards. From the ITS Element Detail Page, a user may click to
view a specific interface (which contains a list of the information and control exchange
between the two elements). These web pages are shown in Figures 13-2 and 13-3
below.
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jenginewjersey\statewide\web\el\el_716.htm - Microsoft Internet Explorer

File Edit View Favorites Tools Help ,'
@ Back - @ - @ @ f_h /ﬁ Search ":;t( Favorites G’ Media @ E;:: = :_:; B = _J @ ﬁ
5
New _Jarsey MITRA H i
F5 arviinesre 3 wwer Y DRAFT Statewide ITS Architecture
Froga BT
I (s Element NJDOT STIC
Stakeholders Description: NJDOT Statewide Transportation Incident Center.
[Ta—— Status: Planned
Stakeholder Stakeholder: NJDOT - New Jersey Department of Transportation &
Inventory by Entity Mapping: Emergency Management
n Information Senvice Provider
Satsane Hageam Traffic Management
Mﬂfke_‘ Packages by Transit Management
Functional Area Maintenance and Construction Management
Market Packages by RTEHFES ACESP Dispatch
Stakeholder Atlantic City Area Joint Operations Center
Market Package T e wemmn] | Atlantic City CVA
Descriptions Burlington County Bridge Commission Facility
Eiiiacat Pochine -rwgo-m-cex-et—-— Burlington County Bridge Commission Palice
e 1 am DelDOT TMC
RTINS '“”D' %gr‘ DRBA Cape May - Lewes Ferry Fare Management System
Architecture Flow DRBA Cape May - Lewes Ferry System
Descriptions DRBA Palice
el
DRJTBC District Operations
Send Your Comments DRJTBC Facility Operations Center
DRPA Bridges Palice
DRPA Facility Dispatch Centers
DRPA PATCO Operations Center
COHS!STEC. DRPA PATCO Palice Dispatch
ORPA TMC
DVRPC Transit Operators Systems
I-95 CC Information Exchange Network
INational Park Service Management Center
INJ Mational Guard
NJ State Office of Emergency Management
NJDEP State Parks
NJDOT Construction Management System v
-a j My Computer

Figure 13-2. ITS Element Detail Page from the Web Site
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2 C:\jeng\newjersey\statewide\weblicnx\icnx_452_716.htm - Microsoft Internet Explorer

File Edit View Favorites Tools Help f,r
@ Back - @ - \ﬂ @ _;\J /j" Search ﬁ) Favorites w Media @ E__j - -\:___‘;; D - _J @ ﬁ
~ s
DRAFT Statewide ITS Architecture
M NJ State Office of Emergency Management and NJDOT STIC
Source Architecture Flows Destination
Sl hiokders MNJ State Office of Emergency threat information coordination (P} |NJDOT STIC
Inventory by Management
Stakeholder incident command information
Inventory by Entity coordination ( P}
Sausage Diagram o )
Market Packages by resource coordination ( P)
Functional Area , I
evacuation coordination { P}
Market Packages by
LI emergency plan coordination ( P)
Market Package
Descriptions incident response coordination { P)
Equipment Package
Descriptions incident repart { P)
Architecture Flow
Descriptions NJDOT STIC threat information coordination { P} |MJ State Office of Emergency
Management
St Vor Comments incident command information
coordination { P}
transportation system status ( P}
ConS!sTec. : ;
resource coordination { P}
evacuation coordination { P}
emergency plan coordination ( P}
work zone information ( P)
incident respanse coordination ( P)
incident report { P} =
h]
@ 'j My Computer

Figure 13-3. ITS Element Interconnection Page from the Web Site
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2 C:\jeng\newjersey\statewide\web\fI\fl_447_htm - Microsoft Internet Explorer

File Edit View Faveorites Tools Help
&
DRAFT Statewide ITS Architecture
m Avrchitecture Flow: incident command information coardination
e
Stskehotders Information that supports local management of an incident. It includes resource deployment status, hazardous
Inventory by material information, traffic, road, and weather conditions, evacuation advice, and other information that enables
Stakeholder emergency or maintenance personnel in the field to implement an effective, safe incident response.
Inventory by Entity
Sausage Diagram Communications Standards:
Market Packages by NTCIP AASHTO- AL :
c2c 17 Application Profile for File Transfer Protocol (FTF) NTCIP 2303
Market Packages by NTCIP AASHTO1-  Application Profile for Common Object Request Broker Architecture NTCIP 2305
Stakeholder c2c 9 (CORBA)
Market Package NTCIP AASHTO- ;e
c2c 20 Application Profile for Data Exchange ASN.1 (DATEX) NTCIP 2304
Equipment Package NTCIP AASHTO- ! .
c2c 21 Base Standard: Octet Encoding Rules (OER) NTCIP 1102
Architecture Flow NTCIP AASHTO-
c2c 28 Subnet Profile for Ethernet NTCIP 2104
E'ZI'SIF' ’;?SHTO' CORBA Naming Convention NTCIP 1104
Send Your Comments
NTCIP AASHTO- y ;
Cac 40 CORBA Security Senice NTCIP 1105
NTCIP AASHTO- )
CDT‘IS}’STEC . cac 1 CORBA Near-Real Time Data Senice NTCIP 1106
E'EI'SIF' ﬁSHTO_ Information Profile for CORBA NTCIP 2502
gglp f?SHTO_ Information Profile for DATEX NTCIP 2501
NTCIP s.88 | . y
Coe - nternet (TCP/IP and UDP/IP) Transport Profile NTCIP 2202
Message Standards:
EEEIM |EEET Standard for Common Incident Management Message Sets (IMMS) for IEEE 1512-2000
use by EMCs
EEE M P1512.1 Standard for Traffic Incident Management Message Sets for Use by |IEEE 1512.1- ==
EMCs 2003
IEEEIM P1512.2 Standard for Public Safety IMMS for use by EMCs IEEE P1512.2
IEEEIM P16123  Standard for Hazardous Material IMMS for use by EMCs o T
o
< ER
é_Ll Done -j My Computer

Figure 13-4. Sample Architecture Flow-Specific ITS Standards Page from the Web Site

From the ITS Element Interconnect Page, a user can click on a flow and view more
detail, including specific information related to the ITS standards that may apply to the
specification and implementation of the architecture flow in a project. This is shown in
Figure 13-4 above.
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