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Preface

The following scenario is a visionary look into how the Coordinated Highways
Action Response Team (CHART) program can eventually operate and manage
Maryland’s highway system. The scenario takes place in the not-too-distant
future — a future that will be attainable as CHART builds upon its successes over
the past 15 years using strategies outlined within this document.

The main character is a typical Maryland commuter, whose day will turn out
differently than a present day commuter as a result of the technologies and
services provided by CHART. While it is unlikely that all of the incidents outlined
in the following scenario could occur in a single day for most Maryland residents,
the scenario aims to portray the potential of the CHART program impacting the
lives and day-to-day travel of Maryland citizens beyond the many benefits it
already provides.

A Maryland Commuter who lives in Frederick wakes up to begin her daily
weekday routine on the Friday before a three-day holiday weekend. Already
on her mind, however, is the important client presentation she has in Baltimore
in the afternoon, and how much she needs to get done in the office
beforehand. Also on her mind is the family vacation awaiting her over the
extended weekend.

She gets the kids up and off to school before she hurries out the door for work
by 7:45 AM. She checks her cell phone as the garage door opens to see what

her commute looks like this morning.

The service for which the Commuter recently registered provides personalized
travel information for her commute routes between Frederick and Northern
Bethesda. The service sends text messages to her phone alerting her of news
regarding accidents, construction, bad weather, or congestion occurring along
her route to work.

In the CHART Statewide Operations Center (SOC) in Hanover, MD, operators
closely watch traffic conditions in anticipation of holiday travel. The traffic
simulation system is forecasting heavy traffic to begin 30 minutes before
normal this morning, specifically along major Interstates. Commuters are
leaving for the office early so they can get a head start on the holiday weekend
by leaving work a little earlier in the afternoon. The CHART operators utilize an
automated traffic management system to disseminate information to travelers
so that traffic delays are lowered to more acceptable levels.
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Our Commuter is on her way to work, on 1-270 just South of Frederick, when
she hears her cell phone alert. “Great,” she thinks, “what’s in store for me
now?” She flips open the phone to read:

HEAVY TRAFFIC ON I-270 SB ROUTE, DELAY ESTIMATED AT 25
MINUTES, CONSIDER ALTERNATE ROUTE

“That's 10 minutes more than usual,” she thinks before realizing it must be due
to the upcoming holiday. “I'm going to see how it looks ahead before | get off
the interstate,” she decides.

CHART operators are now busy coordinating with several county traffic
operations centers- to give sufficient green traffic signal time to the estimated
number of vehicles that will soon be diverted from the interstate.

Our Commuter reaches the I-270 southbound overhead electronic message
sign at Exit 13, on which she frequently relies for traffic information. The sign
reads:

TRAVEL TIME TO 1-495 37 MINUTES, CONSIDER MD 355 ALTERNATIVE

She decides to take the advice and exits onto the alternative route. Even
though our Commuter recognizes that a large portion of traffic is doing the
same, she is unaware of the level of coordination that is taking place to get
traffic off the Interstate exit ramp and through the MD 355 corridor.

Despite the heavy congestion, the Commuter arrives to work on time, having
been delayed a total of 20 minutes — within the window for which she typically
plans.

Relieved that she didn't lose any of her much-needed preparation time, she
begins to get ready for the client presentation in Baltimore at 1:00 PM.

The CHART incident detection system has identified a probable accident on
northbound 1-95, just north of MD 198, between Washington D.C. and
Baltimore. CHART operators use roadside cameras to verify the accident.
They also use the images to start coordinating with the most appropriate public
safety agencies and other resources to remove the vehicles involved so normal
traffic flow can be restored as quickly as possible. The CHART system
disseminates information about the incident to a variety of agencies and
information outlets.
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Our Commuter is already slightly behind schedule to depart for Baltimore, but
checks the CHART web site for current information on traffic and construction.
She understands that three minutes spent checking road conditions now may
save her 15 minutes or more of travel time.

She sees there is a three-car accident on northbound 1-95, and the traffic flow
map shows that traffic is slow approaching the accident location.

The commuter logs into the CHART website with her user-ID, allowing her to
easily click on her origin as “work” and then enter her destination address for
the meeting. The CHART system calculates the fastest route based on current
transportation conditions. The preferred route is shown as the Baltimore-
Washington (B-W) Parkway, which would bypass the I-95 accident scene and
growing backup - resulting in a 75-minute travel estimate. The second option
is to use the MARC train departing at 11:45 from Greenbelt — estimated at 85
minutes; the third being to brave I-95, which is estimated at 95 minutes.

Taking the train would get her to the meeting on time and allow her to prepare
while on the train, but she would have to come back to the Park-n-Ride to get
her car rather than driving directly home from Baltimore to get a head start on
the holiday weekend traffic. She decides to try driving the B-W Parkway.
Knowing that conditions may change by the time she reaches the exit to use
the MARC or I-95, she requests to be paged on her cell phone if they become
better than the B-W Parkway option.

On her way, our Commuter receives the page she had worried about — the
CHART website had now calculated that travel time along the B-W Parkway
was exceeding the 85 minutes it would take to use MARC.

“Everyone’s using the Parkway,” she realizes, “I'm not going to get there in
time to prepare.” She decides that taking the train will be the only way to
adequately prepare for this important client presentation, even though it means
the family will have to leave later than expected.

Just to be sure, she calls 511 Traveler Information from her cell phone to
double check on the MARC train schedule and status to see if it's running on
time, which itis. Approaching the Greenbelt exit off the Beltway, she also
checks the roadside message sign to ensure the Park-n-Ride lot has spaces
available.

“Well, at least I'll have plenty of time on the train to get ready for this meeting . .
. and call my husband to let him know I'll be getting home late,” she realizes.

Having a relaxing, yet productive, train ride, our Commuter arrives at her 1:00
pm Baltimore meeting on time and well prepared.
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After a good meeting and upon returning to Greenbelt, the Commuter checks
the status of her route home using a traffic flow map displayed on a CHART
traveler information board at the Park-n-Ride center. She sees that her “back
roads” route will be better right now because of the early congestion levels.
She is hoping that she will not arrive home too late, as holiday traffic to the
beach will be heavy and travel time could be lengthy.

CHART is busy with the combined holiday and commute rush. The dynamic
toll lane fares have been upped to maximum levels along major Interstates,
and coordination between CHART and multiple other transportation
organizations is at a peak.

The Commuter arrives home by 5:30 pm and helps her husband pack the kids
into the family car to leave for Ocean City by 6:00. She is relieved to hear her
hushand has already checked and confirmed their preferred travel route with
their minivan’s in-vehicle route guidance subscription service from the family
home computer.

The family — just under way - hits heavy traffic in Gaithersburg. The route-
guidance system helps by directing them along roads where current delay
levels are minimal.

The in-vehicle route-guidance device indicates traffic conditions are still heavy
along US 50 heading east and that HOT lanes are currently charging the
highest level toll. Nonetheless, they decide to use the toll lanes. While they
will pay extra due to the holiday and traffic volumes, the route-guidance system
reports an estimated 25 minutes saved in travel to Ocean City.

Using the toll lanes allows the Commuter and her family to make good time,
but, as if the day has not been hectic enough, a tire goes flat on their van along
US 50, just east of the Bay Bridge. They call #77 from their cell phone to
request assistance because they do not feel safe changing the tire on the
roadway shoulder. Other cars have been slowing down to avoid the family
van, and this slowdown is beginning to cause a backup. Within 10 minutes, the
family sees a CHART Emergency Traffic Patrol (ETP) vehicle approaching with
flashing safety lights and a traffic arrow panel mounted on the rear. The ETP
responders help with the tire change, which restores traffic flow to normal
conditions and enables the family to proceed much more quickly and safely
than they otherwise would have.

The Commuter and her family arrive safely at their vacation destination, and

are pleased with their travel time considering the heavy traffic and flat tire.
They look forward to a full three-day weekend.
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Executive Summary

The Coordinated Highways Action Response Team (CHART) is Maryland’s
highway operations element for the state’s Intelligent Transportation Systems
(ITS) program. The program is a joint effort of the Maryland Department of
Transportation (MDOT), Maryland State Highway Administration (MDSHA),
Maryland Transportation Authority (MdTA), and the Maryland State Police (MSP),
in cooperation with federal, other state, and local agencies.

CHART began in the mid-1980s as the “Reach the Beach” initiative focused on
improving travel to and from Maryland’'s eastern shore. As a result of its
success, CHART is now a multi-discipline program with activities focusing on the
Baltimore-Washington-Frederick-Annapolis  corridors, but also extending
statewide. CHART’s mission was defined early in the program’s development,
and is still applicable today:

CHART strives to improve mobility and safety for the users of
Maryland’s highways through the application of ITS technology and
interagency teamwork.

CHART accomplishes its mission by focusing on mitigation of non-recurring
congestion that occurs due to events such as crashes, breakdowns, construction,
and weather. Non-recurring congestion is now the cause of about 50 percent of
Maryland’s highway congestion. Recurring congestion — generally caused by too
much traffic on highways with too little capacity — accounts for the other fifty
percent.

Looking Forward — The Potential of CHART

This document, the 2008 version of the CHART Non-constrained Deployment
Plan (NCDP), is an update to the original plan released in 2005. The original
intent of the 2005 NCDP was to build upon previous CHART planning efforts by
looking far beyond them. The fundamental difference between the NCDP and
other CHART planning efforts, notably the MDSHA Office of CHART Business
Plan and CHART Deployment Plan, is that those plans are constrained by
several factors that preclude MDOT and MDSHA from fully envisioning the
CHART program’s true potential. More specifically, the original NCDP:

e Depicted an ideal perspective as to how CHART should be operating
several years down the road by looking past various constraints

e Expanded the breadth of the CHART program by addressing emergency
operations, including adverse weather, security, and evacuation
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Extended the geographic breadth of CHART operational coverage,
beyond central Maryland, to the entire state

Defined more coordination with other state, regional, and local agencies,
as well as other modes

Advanced current CHART operations for mitigating non-recurring
congestion

Identified priorities, cost estimates, and approaches to provide a long-
term course of action to reach the CHART program’s potential

This 2008 update builds on the 2005 CHART NCDP by incorporating the
following significant changes:

Defining Emergency and Weather Operations as one of CHART’s six
fundamental program elements, as has been done in the latest CHART
Business Plan

Recording the CHART Program’s progress in deploying Projects from the
2005 NCDP

Updating the NCDP to take into account the latest systems and
technologies CHART has planned and deployed since 2005

Updating the NCDP to take into account institutional decisions and
arrangements made within and external to the CHART Program

Updating the NCDP to include the latest transportation operations and
technology applications available to CHART, along with associated cost
estimates

Updating the priority of CHART NCDP Strategies

In short, the NCDP provides MDSHA a picture of a model CHART system
without significant constraints. It can be viewed as a palette of ITS deployment
projects for inclusion in future CHART Business Plans for years to come.

Benefits and Customer Service

Cost of Congestion

The 2007 version of the Annual Urban Mobility Report — a widely acknowledged
study by the Texas Transportation Institute (TTI) — released 2005 statistics that
indicate an average yearly cost of $520 per person due to congestion in 437
urban areas in the United States, costing $78 billion in extra time and fuel.
Average yearly costs in the Baltimore and Washington, D.C. urban areas were
estimated at $881 and $1,094 per person, respectively.
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The TTI report states that, in considering estimated growth levels in the 437
urban areas studied, current spending for new road construction needs to be at
least doubled in order to prevent a worsening in today’s congestion levels. In
general, new construction is viewed as an appropriate response to recurring
congestion. TTI points out that, because raising highway construction budgets to
these levels is unlikely, adding travel capacity through new construction can only
serve as part of the total solution to solving congestion.

Non-recurring Congestion and Transportation Systems Operations and
Management

New construction does not address non-recurring congestion, which is
approximately half of the congestion problem. In the Baltimore and Washington,
D.C. urban areas, TTI estimates that 55% and 50%, respectively, of total delay is
due to non-recurring conditions. The other part of the perceived solution, which
addresses non-recurring congestion, is known as Transportation System
Management and Operations. Table 1 provides an overview of the two types of
congestion, some of their causes, as well as the two different types of strategies
to mitigate those causes.

Table 1 - Types of Congestion with Usual Mitigation Strategy

Type of Congestion Representative Causes of Delay Mitigation Strategy

Recurring Infrastructure capacity shortfalls Capacity increases

Interchange bottlenecks

Weave and merge friction

Non-optimized traffic signal timing* Transportation Systems Operations

. and Management
Non-recurring Breakdowns and crashes g

Construction work

Weather

Vehicle mix

* Note that while non-optimized signal timing will lead to recurring congestion, it
is addressed through better operations and management, not new capacity.

In the past, highways were built and then there was comparatively little emphasis
on effectively operating and managing day-to-day traffic on the highway system.
As resources for new construction have become scarcer, and as highways have
become more congested, attention has been focused on strategies to more
effectively move traffic on a day-to-day basis. Applying a range of such
strategies will collectively decrease levels of congestion and delay, increasing the
reliability of travel times. These strategies also provide greater safety to the
traveling public.

Page vii of xiii



.........2? Non-Constrained Deployment Plan December 2008

CHART's Contribution

In Maryland, the CHART program is MDSHA’'s primary contributor towards
enhanced system management and operations. In essence, the CHART
program was established to tackle approximately half of the congestion problem
that is non-recurring. Other MDSHA programs also contribute, e.g., traffic signal
optimization program. Additional representative agencies that contribute include
the Maryland State Police, especially for incident clearance, and transit agencies
to the extent they are able to provide service that reduces highway congestion.

The CHART program — sometimes in conjunction with other programs and
agencies — has made a beneficial difference, especially in the incident
management arena. In the year 2007 alone, the CHART program’s focus on
non-recurring congestion returned $1.118 billion in savings from fewer delayed
vehicle hours to Maryland travelers, reduced incident durations by 41% (average
from 2000 to 2007), and significantly lowered emissions levels. These benefits
continue to accrue year-after-year and, in fact, are growing over time.

Qualitatively, beyond existing benefits, additional benefits that will be
experienced through extending CHART's programs based on Projects within this
Plan include:

e More efficient, useful, and personalized traveler information

e Increased safety along freeways, at work zone locations, and at
highway/rail crossings

e Increased mobility at inter-modal transfer points

e Increased adverse weather and emergency management, as well as
evacuation services

e More secure and redundant transportation management services

e Safer and quicker management of roadway incidents at multi-jurisdictional
locations

e Increased mobility on arterials/surface streets, tolled roadways, and
event/work zone locations

e Increased real-time traffic management and traveler information services
through use of the latest technological tools

e Increased safety, mobility, and reliability due to coordinated management
of commercial vehicles and hazardous material shipped along roadways
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Resource Imbalance Between Congestion Solutions

As noted above, Maryland’'s CHART program addresses roughly 50% of the
delay and lack of system reliability not addressed by the Administration’s capital
improvements program, and does so in a highly effective manner.

The Consolidated Transportation Plan (CTP) allocation for CHART for fiscal
years 2008-2013 shows expenditures of $12.8 million in capital costs and $8.44
million in operations and maintenance costs in 2008. At the current level, funding
for the CHART program will be approximately $127 million over the next six
years. In comparison, funding for MDSHA capital costs is budgeted at $5.6
billion for the same six-year period in the 2008-2013 MDOT CTP. Furthermore,
Maryland’s new highway infrastructure construction needs are estimated at $51.4
billion in the MDSHA Highway Needs Inventory — a high-level estimate based on
serving existing and projected population and economic activity.

While CHART is not the only program involved in management and operations of
the state highway system, it is a large part. Therefore, as may be seen, the
proportionate share of funding devoted to Transportation Systems Operations
and Management tends to be relatively small compared to new construction.
Given the difficulty in keeping pace with congestion through new construction,
focusing additional attention on the operations and management part of the
congestion solution through increased funding could pay large dividends.

Planning Structure

The CHART Non-constrained Deployment Plan is composed of a series of
Elements, Objectives, Strategies, and Projects. The NCDP Elements are
consistent with the six program Elements defined by CHART within the MDSHA
planning framework. Table 2 lists the six Elements, and provides total capital
cost estimates for each.

Objectives within this Plan offer the CHART program a specific target for the
accomplishment of sustaining the six program Elements. They provide a high-
level description of the sort of operations that will need to take place, and the
underlying purpose behind those operations. In this manner, the Objectives were
used as the primary basis to build the various deployment Strategies. The 17
NCDP Objectives are displayed in Table 3, along with associated total capital
cost estimates.

Using the Objectives as a foundation, the NCDP Strategies were developed.
This Plan presents ITS deployment Strategies as a group of functional benefits
and associated activities that CHART will undertake in order to achieve the
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operational capability defined in the associated Objective. The NCDP Strategies
are provided in Section 3.1, along with associated priority ratings.

The NCDP Projects give a physical description of what needs to be deployed to
realize the functionality outlined by the Strategies. As such, each Project will
primarily support the implementation of a specific deployment Strategy. A list of
Project names is provided in Section 3.2, along with associated capital cost
estimates.

Resource Estimates

Capital cost estimates for implementing the NCDP for CHART's six traditional
program elements are reflected in Table 2. All cost estimates within the NCDP
are in current dollars, and not adjusted for inflation.

Table 2 - Capital Cost Estimates by Traditional CHART Elements

Total Capital
CHART Element Cost Estimate
Traffic and Roadway Monitoring (TRM) $97,716,500
Incident Management (IM) $28,478,000
Traveler Information (T1) $76,671,000
Traffic Management (TM) $16,065,000
Systems Integration and Communication $44,434,500
(SIC)
Emergency and Weather Operations
(EWO) $36,584,000
NCDP Total Capital Cost Estimate $299,949,000

Table 3 restates the above capital cost estimates for the 17 Objectives that are
defined within the NCDP.

Table 3 — Capital Cost Estimates by CHART NCDP Objectives

Number Objective Capital Cost Estimate

1 Enhance CHART's ability to visually monitor highway conditions. $55,693,500

2 Enhance CHART's ability to collect automated traffic data from traffic $29,920,000
detection sites.

3 Employ new technologies to monitor traffic and roadway conditions with $5,925,000
greater accuracy, more data, and reduced infrastructure requirements.

4 Enhance CHART's ability to monitor travel conditions during inclement $16,125,000
weather.
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Number Objective Capital Cost Estimate

5 Provide sufficient resources and training to operational personnel, and $18,655,000
expand coordination with public safety agencies, to assure the efficient
management of incidents and emergencies.

6 Employ new technologies to improve CHART's coordination and $1,496,000
communications during the management of incidents and emergencies.

7 Enhance CHART's severe weather and emergency management $14,859,000
operations.

8 Allow the traveling public to make better informed travel decisions by $35,280,000

providing travel conditions through various media sources.

Allow the traveling public to make better informed travel decisions by $35,975,000

providing information on travel conditions via deployed highway field
infrastructure.

10 Enhance coordination between CHART and Traffic Signal Operations to $5,400,000
optimize signal systems timing in response to conditions.

11 Utilize current technology and strategies to optimize flow of traffic on $5,800,000
access controlled highways.

Employ strategies to improve the efficiency of operations at inter-modal $160,000
transfer points and parking facilities.

Enhance and expand transportation security measures to better protect $6,356,000
systems and infrastructure against attacks and unauthorized usage.

Increase motorist roadway safety and deploy systems to enhance safety
at highway rail crossings.

Develop additional capabilities within the CHART Operating System $47,496,000
Software.

Build the infrastructure necessary to expand the CHART Network and $18,563,500
facilitate regional connectivity between operational facilities and to field
devices

NCDP Total Capital Cost Estimate $299,949,000
* Objective 15 does not have a capital cost estimate because it only consists of Strategies
in which CHART is acting in a supporting role to another agency initiative (see Section
2.4.3). In these supporting roles, CHART may incur little or no capital costs.

The total cost of the NCDP is reflected in Table 4 below.
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Table 4 — CHART NCDP Total Cost Estimates

CHART NCDP Costs TEosti‘i'mCa‘::t
Capital Cost $299,949,000
Pre-deployment (Studies and $29.994 900
Engineering) Costs U
20-year Operations and Maintenance $420 639.219
Costs T
Total $750,583,119.00

In short, implementation (approximately $300 million capital, and $30 million pre-
deployment) and 20-year operation and upkeep (approximately $421 million) of
the complete capital plan within the CHART NCDP is a small percentage of the
estimated $51.4 billion in needed statewide highway construction improvements..
However, the CHART program represents MDSHA’s primary contribution to
managing and operating existing roads, addressing approximately half of what
causes congestion, delay, and lack of reliability for Maryland travelers.

What’s in the 2008 NCDP?

The NCDP Introduction (Section 1) sets the context with which the NCDP was
developed and provides an overview of the CHART mission, MDSHA'’s
organizational planning process, and previous CHART planning efforts.

The Plan Overview (Section 2) sets forth the:

e Purpose of the NCDP

e How NCDP fits into overall CHART Planning Process

e NCDP Scope

e Planning structure: Elements, Objectives, Strategies, and Projects

e NCDP cost estimates

The Strategies and Projects section (Section 3) details prioritized CHART
program Strategies identified to continue implementing each Objective, as well
as Projects and cost estimates to implement each Objective.

The Benefits of CHART section (Section 4) summarizes current quantitative
benefits of the CHART program, as well as potential additional qualitative
transportation and economic benefits, resulting from the implementation of the
NCDP.
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The Appendices provide additional information, including more detailed Project
definitions.
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1. Introduction

Intelligent Transportation Systems (ITS) involve the application of technology
solutions to transportation challenges as well as close interagency cooperation
and coordination to implement these solutions. Specifically, ITS solutions are
becoming an important tool for managing non-recurring factors (e.g., crashes,
breakdowns, construction, and weather) that cause approximately half of all
delay along roadways.

The Coordinated Highways Action Response Team (CHART) is the highway
operations element of Maryland’'s ITS Program. CHART is a joint effort of the
Maryland Department of Transportation (MDOT), Maryland State Highway
Administration (MDSHA), Maryland Transportation Authority (MdTA), and
Maryland State Police (MSP), in cooperation with other federal, state, and local
agencies.

CHART’s mission was defined early in the program’s development, and is still
applicable today:

CHART strives to improve mobility and safety for the users of
Maryland’s highways through the application of ITS technology and
interagency teamwork.

The CHART program relies on communication, coordination, and cooperation
among agencies and disciplines, both within Maryland and with neighboring
states, to foster the teamwork necessary to achieve its mission. CHART’s
mission is consistent with MDSHA'’s overall mission, which is to efficiently provide
mobility for our customers through a safe, well-maintained and attractive highway
system that enhances Maryland’s communities, economy and environment.

The genesis of CHART can be traced back to the mid-1980s, when a program
known as “Reach-the-Beach” was initiated to help improve travel to and from
Maryland’s Eastern Shore and the urban areas of Baltimore and Washington.
“Reach-the-Beach” developed into a multi-jurisdictional and multi-disciplinary
initiative that extended into the Baltimore-Washington Corridor and provided the
foundation for a statewide ITS program.

The supportive technologies underlying CHART are rapidly changing, requiring a
management style that responds to and anticipates these changes. In addition,
the management of CHART needs to respond to, anticipate, and capitalize on
opportunities for cooperation with a wider and more diverse group of public
agencies and private organizations, so as to better fulfill its mission.
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A requirement within the MDOT organizational planning process is for each
responsibility center to contribute its portion within the MDOT capital plan, which
CHART does on a yearly basis However, unlike the majority of other MDSHA
programs, CHART is based on concepts, strategies, and technologies that have
only become available within the past fifteen years. This has led to a planning
process that is comparatively more iterative and potentially more dynamic than
other MDSHA offices, and which must be updated as customers’ requirements of
the CHART program evolve along with the transportation improvement
technologies it deploys.

Because CHART needs to be in continuous pursuit of the latest advancements in
ITS, it is essential there be corresponding planning efforts to identify the ever-
changing user needs, as well as the strategies that are available to meet those
needs. There have been several planning efforts that consider the extension of
the CHART program past its conventional incident management and highway
operations in order to take on more diverse transportation challenges by
employing various innovative ITS solutions.

There are, however, numerous transportation operations and technology
applications that can significantly enhance the CHART program but are beyond
what is considered feasible when taking into account today’s institutional and
resource constraints. It is important to consider the potential of these
deployments in order to depict an ideal or model target for the CHART program.
In this manner, the CHART program will be more compatible with tomorrow’s
transportation system user needs, as well as be more prepared for deploying the
latest ITS solutions should today’s constraining factors become less significant.
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2. Plan Overview

In order to exhibit how the program is considering the latest available
transportation solutions, CHART has initiated the development of this plan. The
document’'s general aim is to paint a picture of what transportation-related
solutions are available in order to continue effectively serving Maryland travelers.

2.1 Purpose

The broad purpose of the Non-constrained Deployment Plan (NCDP) is to
identify priorities, costs, and approaches for the MDSHA to continue the process
of deploying ITS technology throughout the state.

This 2008 version of the CHART Non-constrained Deployment Plan is an update
to the original NCDP released in 2005. The original intent of the 2005 NCDP
was to build upon previous CHART planning efforts by looking far beyond them.
The fundamental difference between the NCDP and other CHART planning
efforts, notably the yearly MDSHA Office of CHART Business Plan and CHART
Deployment Plan, is that those plans are constrained by several factors that
preclude MDOT and MDSHA from fully envisioning the CHART program’s true
potential. More specifically, the original NCDP:

e Depicted an ideal perspective as to how CHART should be operating
several years down the road by looking past various constraints

e Expanded the breadth of the CHART program by addressing emergency
operations, including adverse weather, security, and evacuation

e Extended the geographic breadth of CHART operational coverage
beyond central Maryland to the entire state

e Defined more coordination with other state, regional, and local agencies,
as well as other modes

e Advanced current CHART operations for mitigating non-recurring
congestion

e |dentified priorities, cost estimates, and approaches to provide a long-
term course of action to reach the CHART program’s potential

This 2008 update builds on the 2005 CHART NCDP by incorporating the
following significant changes:

e Defining Emergency and Weather Operations as one of CHART'S six
fundamental program elements, as has been done in the latest CHART
Business Plan
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e Recording the CHART Program’s progress in deploying Projects from the
2005 NCDP

e Updating the NCDP to take into account the latest systems and
technologies CHART has planned and deployed since 2005

e Updating the NCDP to take into account institutional decisions and
operational agreements made within, and external to, the CHART
Program

e Updating the NCDP to include the latest transportation operations and
technology applications available to CHART, along with associated cost
estimates

e Updating the priority of CHART NCDP Strategies
2.2 NCDP within the CHART Planning Process

After several years of experience in deploying Intelligent Transportation Systems
(ITS), the Maryland State Highway Administration has established a process
within its CHART Program for planning, programming, designing, building,
operating, and maintaining ITS to provide benefits to its customers. This section
provides a high-level description of the planning and programming portion of the
CHART Program deployment process, and demonstrates how the NCDP fits
within that process.

As shown in Figure 1 below, planning is the initial step within the CHART ITS
project deployment process. Once an operational need is established for a
particular CHART project, it is first planned using inputs from all relative users
and stakeholders, and then the appropriate funding is programmed to carry out
the project. Once planning and programming efforts have been conducted, the
project then (typically) enters into the design phase. Following the final design
acceptance, the project is then constructed or deployed, and acceptance testing
is conducted on the final deployment. Eventually, the deployed assets are
integrated into the CHART operational system, and then operated and
maintained for a number of years until the life expectancy is met. As can be
seen in Figure 1 below, the overall CHART deployment process is cyclical. When
life expectancies of deployed assets are met there becomes a need for
replacement assets to be deployed through a new project. The CHART Board of
Directors oversees the entire life-cycle of each ITS Project.
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Figure 1 — CHART ITS Project Deployment Process
This section includes the identification and descriptions of the high-level steps
within CHART’s project planning and programming process. As such, it is
intended to provide a high-level look into CHART’s planning and programming
process, and how the CHART Deployment Plan fits into that process. It should
be noted that it is not intended to be a guide describing each step required for
CHART staff to plan a deployment, rather, it is intended for an outside audience
to understand both preceding and subsequent planning actions within the
process as a whole. Figure 2 below provides the CHART Program’s project

planning and programming process.
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Note that in Figure 2 those items denoted by blue boxes represent phases/tasks
within the CHART planning process; items denoted by the gray ovals represent
inputs into the planning process; and items denoted by the dark green pages
represent documents within the planning process. It should also be noted that
the lettered notes on the phases/tasks and documents cross-reference the
descriptions in the following paragraphs, and are not necessarily in chronological
order.

A — Project Exploration and Identification

This phase in the CHART project planning and programming process involves
gathering information from various inputs that are both internal and external to
the CHART Program. One of the CHART Program primary objectives is to
coordinate with other offices/agencies/partners in order to effectively operate
Maryland roadways. As such, CHART has an established place within several
forums and processes that involve planning interaction with other agencies (e.g.,
bordering/regional states, local and county agencies, other state modal
transportation agencies, public safety agencies, emergency and medical
operational agencies, among others), as well as other offices within MDSHA.
Similar to CHART, these partner agencies also have planning processes and
documented initiatives, many of which identify resources that CHART will be
responsible for deploying/providing. CHART planning efforts therefore also need
to account for various CHART resources allocated to support other agency
initiatives.

In addition to inputs from outside agencies, there are various inputs from within
the CHART Program that identify operational needs and resources to be
deployed through future projects. These include (but are not limited to):

e Planning and/or design documentation developed for specific systems or
efforts within the CHART Program (e.g., the CHART Business Area
Architecture is a planning/requirements document for the CHART Il
operating platform);

¢ Input (documented or not) on operational needs from CHART operational
staff in CHART centers or in the field; and

e Operations and maintenance data related to the need to replace existing
infrastructure that is beyond or reaching its life expectancy.

It should be noted that the Project Exploration and Identification Phase is not
necessarily sequential within the overall CHART project planning and
programming process depicted in Figure 2. That is, planning inputs can be taken
into account at any point within the process. For instance, some planning inputs
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are impromptu and bypass preliminary planning stages to be entered directly into
the project setup phase to receive funding and programming.

The following provides a description of several different inputs within the CHART
project planning and programming process

Baltimore and DC ROCC Planning Initiatives — some CHART Projects have
originated from either the Baltimore or Washington, DC Regional Operation
Coordination Committees (ROCC). These committees combine representatives
from agencies that have a stake in transportation operations within the respective
region. The general purpose of the ROCC is to identify multi-agency
transportation coordination issues throughout the region, define projects and
needed resources to address those issues, and to generally foster regional
cooperation in transportation management. CHART has historically provided staff
coordination and resources for various projects that originated in the ROCC —
primarily related to regional incident management initiatives.

Planned Deployments from MD_Statewide ITS Architecture — The Maryland
Statewide ITS Architecture fulfills a USDOT requirement for MDSHA Office of
CHART and other participating stakeholders to receive federal funding for ITS
projects. The Maryland Statewide ITS Architecture initiative has had two
iterations: 1999 and most recently in 2005. The broad purpose of the ITS
Architecture is to document existing and planned interconnects between systems
operated by transportation agencies throughout Maryland. Additionally, the ITS
Architecture identifies information that is exchanged between transportation
systems throughout Maryland, and does so based on the National ITS
Architecture framework and associated system standards.

The Maryland Statewide ITS Architecture was developed from coordinated input
by stakeholder agencies. The documentation and associated system diagrams
define functionality and information exchanges that are existing or planned for
future deployment. As such, the CHART Program bases capital improvement
projects on planned system functionality and information exchange defined in the
Maryland Statewide ITS Architecture.

Other MDSHA Office Projects with ITS — Currently, ITS deployments are found in
various types of MDSHA projects that are managed by other MDSHA offices. In
these cases, the Office of CHART will often provide preliminary planning and
design services to identify operational characteristics of a deployment (e.g.,
location and viewing angles of a camera), as well as the needed system
hardware, power, and communication services to integrate the deployment into
the CHART system. It should be noted that these cases do not typically involve
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Office of CHART responsibilities for capital expenditures or overall project
management services; rather, these projects involve CHART resources for
planning and integration support.

MDSHA and CHART Business Plans — The Maryland State Highway
Administration’s Business Plan is an established process for tracking progress
toward accomplishing its mission, vision, and values. The MDSHA Office of
CHART is responsible for contributing to the MDSHA Business Plan through its
own Business Plan, which identifies the specific CHART mission, vision, and
values within the overall MDSHA Business Plan framework. The Business Plan
framework is primarily driven by Key Performance Areas (KPAs), Objectives to
meet the KPAs, and performances measures to define progress. While much of
the CHART Business Plan involves performance measures for non-capital
improvements (e.g., employee satisfaction), the plan does define future
deployments and objectives that contribute to the identification of CHART
projects.

CHART Non-Constrained Deployment Plan — The CHART Non-Constrained
Deployment Plan (NCDP) is a planning document that is updated every two
years. Its primary purpose is to depict an ideal perspective of how CHART
should be operating several years in the future without applying functional,
budgetary, political, or time constraints. The NCDP does this by providing an
organized framework for tracking the latest technologies and operational
applications available to the CHART Program. The primary source of project
planning input is within the project definitions, which are included as an appendix
to the NCDP. Each project definition includes the project description, benefit,
scale, associated technology, cost estimate, related Strategies (as defined within
the NCDP), cost assumptions, and status. The NCDP has proven to be an
especially valuable tool for identifying technology applications that are available
for distant future deployments; this is specifically beneficial in identifying projects
within the MDOT Consolidated Transportation Program (CTP — see below) that
fall in the fifth and sixth programmed years.

CHART System Business Area Architecture — the CHART Business Area
Architecture (BAA) is a document that defines the current and future CHART
system operational vision. This includes: designed business processes for
relationships to organizations, technology, and facilities; defined, distributed, and
integrated applications and data entities across platforms and locations; a
developed system architecture at the conceptual level for technical infrastructure;
and defined, interrelated, and scheduled releases within the business change
program. The document is specific to the CHART system and the operation of
the system, including software, hardware, and communications infrastructure. It
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includes a significant amount of needs/requirements related to operational
capabilities to be built into the CHART system. These needs and requirements
are used as input for identifying CHART projects.

CHART M&O Rural Strategic Deployment Plan — This document was developed
to define the Management and Operations/ITS Planning and Development needs
of Rural Maryland that would lead to reduced seasonal highway congestion,
better information to motorists concerning evacuation and emergency
procedures, and, improved communication with other parts of the State and
neighboring regions. Using input/information obtained from a series of
stakeholder meetings, the M&O/Strategic Deployment Plan focuses on various
strategies to support weather, evacuation, seasonal/everyday traffic, special
events, and safety issues within the rural parts of Maryland. The plan also
provides a schedule for each deployment as well as documentation associated
with the estimated costs.

Other Planning Documents and Initiatives — There are several other examples of
planning documents and initiatives that provide input into the CHART Project
Planning and Programming process. These include, but are not limited to, the
following:

e Direct / undocumented input from CHART personnel on operational
needs to be met by deployment projects

e Planning documents or deployment initiatives by other agencies that
include CHART support and/or capital deployments

e Internal MDSHA / CHART Strategic Plans — often particular to an
operational area (e.g., CHART M&O Rural Strategic Deployment Plan),
these plans define future operational conditions and/or capital
deployments

e CHART Multi-Modal Functional Vision — a 2001 planning document that
focused on extending the breadth of CHART program coverage
throughout the State, as well as CHART deployments for coordinated
operations with other modal agencies.

Unplanned State / Federal-Funded Initiatives — These project exploration and
identification inputs occur when special needs or opportunities arise where formal
planning processes have not been fully carried out but a project is initiated
regardless. This typically happens when unexpected funding sources become
available, or if an operational priority surfaces. As can be seen in Figure 2 — in
these cases the project bypasses formal documentation in the MDOT CTP and
CHART Deployment Plan, and is documented directly within a detailed project
description and/or a project-level ITS architecture / SE analysis. From there, the
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project continues through the process to be officially programmed in the Federal
and/or MDOT project systems.

B — High-Level Project Summary

Once projects are identified in the initial phase of the CHART Planning and
Programming Process, official documentation of the project is initiated through
the high-level summary process prior to being entered into the MDOT
Consolidated Transportation Program (CTP) to begin the programming process.
In short, the high-level project summary serves as a placeholder within the
CHART planning process. These summaries do not require a great deal of
resources to produce, and therefore are typically done prior to final decisions on
whether/and how the project will be carried out. More detailed project
descriptions and preliminary design efforts are completed closer to the point
where the project is going to be fully designed, budgeted for, and programmed
into the Federal and/or MDSHA project tracking systems as a formal project.

High-level project summary documentation typically includes:
e Project Title

e Preliminary cost estimate

e Rough scope definition (i.e., a paragraph describing equipment to be
deployed, and estimated number of devices)

e Projected implementation schedule (i.e., estimate of when project will be
implemented, and duration of project)

¢ High-level benefits and needs addressed (i.e., paragraph explanation)

C — CHART Projects for MDOT CTP

The Maryland Consolidated Transportation Program (CTP) is released yearly by
the Maryland Department of Transportation (MDOT). It includes ongoing and
future capital investments for all modes of transportation within Maryland for the
next six-year timeframe. The Maryland State Highway Administration and the
Office of CHART, being part of MDOT, is responsible for contributing its portion
of the six-year capital investment program within the CTP.

As such, the Office of CHART contribution to the MDOT CTP includes project
titles and cost estimates to be programmed over the next six years. This
includes budget projections for each project in yearly increments. CHART
updates its projects and budgets every year for submittal to the MDOT CTP,
showing the latest CHART capital investment six-year projection.
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Within the CHART project planning and programming process, the CTP
documentation phase is carried using project titles and cost estimates that were
developed within the High-Level Project Summaries Phase. Typically, only when
a project has been documented within the CTP will a detailed description be
developed for the project in the next phase. However, there are exceptions
where some projects move forward without being formally documented in the
most recently released MDOT CTP.

The CHART Projects for MDOT CTP documentation also directly coincides with
the CHART Deployment Plan, as can be seen in Figure 2. This is because the
CHART Deployment Plan is a detailed representation of projects that have been
documented (or will be documented) in the most recent CTP.

D — CHART Deployment Plan

The CHART Deployment Plan presents and describes capital improvement
projects that the MDSHA Office of CHART is responsible for within the six-year
MDOT CTP (as described above). The CHART Deployment Plan is updated on
an annual basis. The primary purpose behind the CHART Deployment Plan is to
document detailed information on CHART projects to receive funding for the next
six years through the CTP. As such, the CHART Deployment Plan directly
coincides with the CHART Projects for MDOT CTP document within the CHART
Project Planning and Programming Process, as can be seen in Figure 2.

The CHART Deployment Plan is a compilation of projects that either have a high-
level or detailed project description. High-level project summaries are included
for those projects that do not yet have a detailed project description developed,
or those projects that are planned for more distant year deployments. Those
projects that have started deployment, close to project initiation, or are close to
being programmed as an official project will have had detailed project
descriptions in the CHART Deployment Plan. As can be seen in Figure 2, once a
detailed project description is developed or updated for a project, it is used as
input back into the next iteration of the CHART Deployment Plan.

E — Detailed Project Descriptions and ITS Architectures / Systems Engineering
(SE) Analysis

This level of documentation takes place once projects are documented in the
MDOT CTP and the CHART Deployment Plan. The Detailed Project Description
and ITS Architecture / SE Analysis Phase is required to be carried out prior to a
project going through the Preliminary Engineering Phase (if applicable), and
eventually entered into the Federal and MDOT Project Setup Phase.
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The detailed project descriptions document information that is required by MDOT
and MDSHA to begin the project setup process. In general, the detailed project
descriptions expand on the information within the high-level project summaries to
include details that are required to secure state funding. Detailed project
description documentation typically includes:

e Project title
e Brief project description and/or background
e Project cost estimate

e Detailed scope (e.g., system functionality, location, number of devices,
etc.)

e Project tasks and/or milestones

e Project schedule

¢ High-level benefits and needs addressed (i.e., paragraph)
e Project funding source

The project-level ITS architecture and SE compliance documentation is carried
out to fulfill the Federal Highway Administration (FHWA) rule on Intelligent
Transportation Systems (ITS) Architecture and Standards, which implements
section 5206(e) of the Transportation Equity Act for the 21st Century (TEA-21).
This final rule/policy requires that ITS projects funded by the Highway Trust Fund
conform to the National ITS Architecture. Part of this process includes a project-
level architecture, as well as a systems engineering analysis.

The systems engineering analysis is a structured process that is used to help
reduce the risk of schedule and cost overruns by accounting for variables
affecting the system being deployed. The Project ITS Architecture is based on
the results of the SE analysis, and defines specific system data exchanges and
functions being deployed by the project. It is developed using applicable system
exchanges documented in the Maryland Statewide Architecture, and once
completed, the Project ITS Architecture identifies, in turn, any project-related
updates that need to be made to the Statewide Architecture. The following is a
more detailed list of what the Project ITS Architecture and systems engineering
analysis includes.

Systems engineering analysis documentation is required to include:

¢ |dentification of portions of the Maryland Statewide ITS architecture being
implemented

e Identification of participating agencies roles and responsibilities;

e Requirements definitions;
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e Analysis of alternative system configurations and technology options to
meet requirements;

e Procurement options;
¢ Identification of applicable ITS standards and testing procedures; and

e Procedures and resources necessary for operations and management of
the system.

The project level ITS architecture is based on the results of the systems
engineering analysis, and is required to include the following:

e A description of the scope of the ITS project;

e An operational concept that identifies the roles and responsibilities of
participating agencies and stakeholders in the operation and
implementation of the ITS project;

e Functional requirements of the ITS project;

e Interface requirements and information exchanges between the ITS
project and other planned and existing systems and subsystems; and

e |dentification of applicable ITS standards.

F — Preliminary Engineering (If Needed)

This phase is preceded by Detailed Project Description, ITS Architecture/SE
Analysis documentation, and is completed prior to the Federal/MDOT Project
Setup Phase. Once the needed project information is documented in the
detailed project descriptions and/or systems engineering analysis/project-level
ITS architecture, the project can enter the preliminary design phase where all
needed details about the deployment are gathered prior to beginning the final
project design.

It should be noted that not all Office of CHART projects require preliminary
engineering services. An example could be where specific equipment will simply
be procured through the project, and therefore engineering design services are
not needed. In general, the most common type of projects that require
preliminary engineering services are those where ITS field devices are being
deployed in new locations. A preliminary engineering report will be completed to
document outcomes from the preliminary engineering phase. These reports
typically include the following for each field device location/site:

e Roadway and site characteristics/conditions — county, route, direction of
travel, nearest milepost, geographical coordinates, offset of road, etc.

e Landscape features/usage
e Special features
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e Personnel conducting survey

e Obstructions

e Power/communications notes on availability or issues
e Comments/suggestions

e Additional reference material, typically including: a map of the location,
images of viewing angles (especially for cameras), reference images from
site survey

G — Federal & MDOT Project Setup

This phase is preceded by Preliminary Engineering phase, and is completed prior
to the “Design Request” (if needed), which is the final phase within the overall
process. When preliminary engineering services are carried out and
documented, the project needs to be set up in the Federal and/or MDOT project
tracking systems, which track budget, payments, scheduling, etc. As discussed
above, those projects that do not require a project-level ITS architecture and/or a
systems engineering analysis, and/or preliminary engineering services may be
entered directly into the project setup phase. Typically, much of the
documentation conducted in the previous phases is used to fill out the
appropriate forms to set the project up in the respective system(s).

The following represents documentation typically required and used for
USDOT/FHWA project setup:

e Project-level ITS architecture

e Systems engineering analysis
These items are typically used for MDOT project setup:

e Detailed project descriptions

e Preliminary engineering services

H — Design Request (If Needed)

This phase is preceded by the Federal and MDOT Project Setup and is the last
phase within the process. Once the project is setup in the USDOT/FHWA and/or
MDOT project system, it can then move forward with design and deployment
services. As such, the Office of CHART typically does not conduct design
services for many of the projects it initiates through its planning process, and
therefore, a design request is submitted by CHART to the Office of Traffic and
Safety (OOTS) in order to officially move project design and construction
management services to OOTS. This phase also moves the planning and
programming process into project design and deployment.
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It should be noted that not all Office of CHART projects require design service
requests. Under circumstances where system hardware or software is being
procured, site engineering design may not be required. Cases where design
services will be conducted internally by CHART rather than by OOTS would also
have no need for design requests.

When completed, the Design Request submitted by CHART to OOTS includes:
e High-level project summary / title
e Project location and limit
¢ Funding source
e Estimated costs
e Specific device location information (typically accompanied by a map)
e Additional reference material (e.g., preliminary engineering report)

e OOTS design request forms
2.3 Scope

As previously stated, part of the overall rationale for developing the initial NCDP
in 2005 was to look beyond the ITS deployments provided by other CHART
planning initiatives — doing so without applying any functional, budgetary,
political, or time constraints — in order to provide a depiction of the future
operational potential of CHART. This depiction will consequently provide the
developers of future CHART planning documents an array of ITS deployments
and initiatives from which to choose. The NCDP also has a role in assisting
MDOT, MDSHA, and CHART to portray the potential benefit of ITS operations to
various decision-makers. In this manner, the NCDP establishes CHART's
commitment to expanding its functionality by using the latest available solutions
in order to meet the needs of Maryland travelers.

The following is a discussion of the scope for the NCDP. The discussion focuses
on the unique features of the NCDP when compared to other CHART planning
initiatives.

Deployment Priorities

Priority is included in the NCDP for each deployment Strategy. Attaching priority
to a non-constrained list of pursuits is important because it provides a distinction
between those deployments that are more likely to offer an immediate benefit
and those that will be more feasible in the future due to current constraining
factors.
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Defining priority can also create a sense of urgency for decision-makers to direct
more attention to those deployments that will be most influential in meeting
program goals. In this manner, the NCDP provides decision-makers, who have
expressed a need for more clarity on priority than what was provided in previous
CHART planning documents, a clear delineation of ITS deployment priority
levels.

Deployment Constraints

Because the NCDP defines deployments without considering constraining
factors, it allows the CHART program to consider how it will accommodate future
user needs, as well as the ITS applications to answer those needs, by not putting
constraints on what is feasible for CHART to implement today. This is significant
because ITS planners can find it difficult to consider and plan for the latest
technology applications and also determine what, specifically, will be feasible in
the future.

In the NCDP, constraining factors excluded from the identification of potential
CHART deployments were:

e Costs and budgetary constraints,

e Time constraints,

e Capacity of CHART network components and/or software constraints, and

e Political or institutional coordination constraints.

Constraining factors taken into account when defining deployments during
development of the NCDP were that the deployment only be considered if it:

e Provides a specific benefit to CHART’s customers,
e |sjudged to be “reasonable”, and

e Is consistent with CHART’s mission.

Technologies

Due to the nature of this plan, all ITS technologies that facilitate transportation
solutions were considered. These technologies include those that are not
feasible due to the existing capability of the CHART system or the current
operating priorities within the program. Therefore, the Plan provides a depiction
of the full operating potential of CHART because it details existing ITS
technologies that are not currently feasible due to institutional and resource
constraints. The Plan also provides an outlook on technological advancement
possibilities in the future.
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The following Table 5 provides an overview of the basic scope of the CHART

Non-constrained Deployment Plan.

Table 5 - CHART NCDP Scope

Scope Category

2008 Non-constrained Deployment Plan

What is the general purpose of the plan?

o Present CHART's vision of future operational
potential

o Consider latest transportation solutions in order to
best expand CHART's functionality

Who is the audience?

o Governor

o State Legislature

e CHART

o MDSHA

e MDOT

o Local Transportation Agencies
o Multi-modal Agencies

o General ITS Arena

o Public

What is the plan’s time span?

e 2008-Indefinite

What planning constraints were
considered?

o Existing or significantly developed technology

o [nstitutionally reasonable now or in the future

Table 6 presents how the NCDP defines ITS deployments.

Table 6 — CHART NCDP ITS Deployment Definition

ITS Deployment Definition Category

2008 Non-constrained Deployment Plan

Costs included for each deployment Yes
project?

Defined timeframe for deployment project? No
Defined priority for deployment project? Yes

What is general range of defined
deployments?

Office of CHART (only) resources for:
e CHART ITS initiatives

o Broader CHART ITS initiatives, i.e., support of
other agencies' initiatives

What range of technologies is defined?

o Existing proven technologies, from those that are
fully developed to those not fully proven or fully
developed
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o Technologies that extend conventional CHART
operations to develop a broad operational
perspective of future

2.4 Planning Structure

As stated in the Introduction Section of this document, the initial NCDP (2005)
used the 2000 CHART Business Plan as a benchmark upon which to build. The
2000 CHART Business Plan followed a process called Managing for Results
(MFR) that was implemented by Maryland in 1999 to provide state government
offices a method of planning that would facilitate decision making, improve
program performance, simplify resource allocation, increase customer
satisfaction, and create public accountability. The MFR process is a multi-tiered
system based on development of a Mission, Vision, Goals, Objectives,
Strategies, and Action Plans. The Goals, Objectives, and Strategies all have
measurable outcomes that allow for evaluation. The 2008 update of the NCDP
continues this structure throughout this report. The Elements, Obijectives,
Strategies, and Projects included in this plan are described in the following
sections.

2.4.1 Elements

Since its inception, CHART has used five program Elements (also called Goals):
Traffic and Roadway Monitoring, Incident Management, Traveler Information,
Traffic Management, and Systems Integration and Communications. Beginning
in the 2007 CHART Business Plan, a sixth Element/Goal is included -
Emergency and Weather Operations. Elements/Goals are defined within MFR
as the general ends toward which an organization directs its efforts. They clarify
the mission and vision and provide direction to meet customer needs.

24.1.1 Traffic and Roadway Monitoring

The intent of establishing the Traffic and Roadway Monitoring Element is to:

Improve highway safety and efficiency by augmenting CHART’s ability
to rapidly respond to hazardous highway conditions through enhanced
traffic and roadway monitoring, including the use of new technology
and additional device deployment.

The NCDP defines Objectives, Strategies, and Projects within the Traffic and
Roadway Monitoring Element that stipulate the continued deployment of
monitoring capabilities necessary to enhance incident and traffic management
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activities, as well as provide the data needed to disseminate information on
current traveling conditions. Deployments for significantly extending traffic and
roadway monitoring coverage are incorporated in order to ultimately encompass
the entire CHART “primary coverage area” (Baltimore, Washington, Frederick,
and Annapolis regions), and to do so by utilizing the latest advancements in
technology applications. The Plan attempts to reflect the added emphasis of the
CHART operations centers in collecting data from increasing numbers of devices
in the field. Combination of public and private coordination (e.g., parking
monitoring) is outlined as a possibility for the future of transportation system
monitoring, as well as enhanced CHART support and deployment for the
integration of monitoring operations across modal lines.

2.4.1.2 Incident Management

The intent of establishing the Incident Management Element is to:

Quickly and efficiently restore normal traffic flow after an incident by
enhancing CHART’s incident management program through training of
personnel, technology solutions, and teamwork both internally and with
other agencies.

The NCDP extends the breadth of CHART Incident Management deployments by
continuing to consider this functional area as a critical element for the CHART
program. This is because managing events that cause non-recurring congestion
quickly and safely will remain CHART’s cornerstone for providing benefits to the
public. Therefore, emphasis on traffic patrol coverage extension and incident
response coordination efforts has been incorporated, as well as increasing
technology applications that will enhance incident management coordination
throughout the state.

2.4.1.3 Traveler Information

The intent of establishing the Traveler Information Element is to:

Provide timely and reliable mobility information to the traveling public
both prior to travel and en-route through the use of roadside devices,
electronic media, and public-private partnerships with information
providers.

Traveler Information deployments within the NCDP extend the scope of the
current CHART Deployment Plan due to this functional area’s potential for
becoming the largest perceived benefit by the public. The NCDP defines how
CHART will contribute to traveler information efforts to integrate various agency
systems throughout, and beyond, the state. The vision involves collecting an
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assortment of data types so that congestion, incident, weather, transit, and other
forms of traveler information can be easily accessed by the public through a
variety of dissemination mediums, eventually transitioning toward a “one stop
shop” for statewide traveler information.

2.4.1.4 Traffic Management

The intent of establishing the Traffic Management Element is to:

Reduce congestion on highways by employing traffic management
strategies to control vehicular movements, increase highway efficiency,
and encourage travelers to choose alternative modes of travel.

The NCDP expands on the current CHART Deployment Plan to support the
Traffic Management Element by defining the implementation of more advanced
technologies. These applications will vastly enhance CHART operational control
of state freeways and expressways, and do so in harmony with the data collected
by field monitoring devices. This Plan also presents deployments, initiatives, and
support efforts that will increase CHART’s operational involvement with arterial
traffic management, specifically in initiating automatic adjustments on surface
arterials related to real-time traffic conditions on state freeways/expressways.

2415 System Integration and Communications

The intent of establishing the System Integration and Communications Element
is to:

Expand the CHART operating system and network to support inter-
agency and inter-modal coordination, connectivity and sharing of
transportation management information.

Systems Integration and Communications will continue to be the backbone for
providing the entire range of CHART services. The NCDP builds upon the
foundation set by the current CHART Deployment Plan by calling for added
deployments in software development and systems integration to allow the
CHART operating system to communicate with added field devices, as well as
new types of technologies that will be introduced in the
communications/systems/software arena. The required capacity of the CHART
network will need to continue growing as the demand for CHART’s operational
functionality increases.

2.4.1.6 Emergency and Weather Operations

The intent of establishing the Emergency and Weather Operations Element is to:
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Establish a secure and safe transportation system by deploying
emergency response equipment and establishing coordinated
preparedness and response plans for large-scale natural and man-
made disasters, including adverse weather operations, terrorist
activities and evacuations..

The 2008 CHART NCDP update is the first inclusion of Emergency and Weather
Operations as a separate fundamental CHART Element. Where in the 2005
NCDP emergency and weather-related deployments were found throughout the
other five Elements, MDSHA and CHART have since recognized the benefit in
specifying deployments that support this increasingly important responsibility for
the CHART Program. The 2008 NCDP defines emergency and weather
operations to include resources and technology deployments for homeland
security, evacuations, adverse weather, and large-scale event coordination.
While many of the CHART resources used for incident management will also be
used during emergency situations, the NCDP delineates deployments within the
Emergency and Weather Operations Element as those which are typically not
used on a day-to-day basis (as is the case for incident management operations).

2.4.2 Objectives

Objectives are defined as specific targets for the accomplishment of a goal. The
Objectives were developed within the 2005 NCDP as a high-level description of
the sort of operations that will need to take place, and the underlying purpose
behind those operations. In this manner, the Objectives were used as the
primary basis to build the various deployment Strategies. Note that edits or
additions were not made to the 2005 NCDP Objectives for the 2008 NCDP
update effort.

Table 7 presents the Objectives, and associated color-coding, defined within the
2008 NCDP.

Table 7 — Origin of CHART Objectives

Number Objective

1 Enhance CHART's ability to visually monitor highway
conditions.

2 Enhance CHART's ability to collect automated traffic data from
traffic detection sites.

3 Employ new technologies to monitor traffic and roadway
conditions with greater accuracy, more data and reduced
infrastructure requirements.

4 Enhance CHART's ability to monitor travel conditions during
inclement weather.
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5 Provide sufficient resources and training to operational
personnel, and expand coordination with public safety
agencies, to assure the efficient management of incidents and
emergencies.

6 Employ new technologies to improve CHART's coordination
and communications during the management of incidents and
emergencies.

7 Enhance CHART's severe weather and emergency
management operations.

8 Allow the traveling public to make better informed travel
decisions by providing travel conditions through various media
Sources.

Allow the traveling public to make better informed travel

decisions by providing information on travel conditions via
deployed highway field infrastructure.

10 Enhance coordination between CHART and Traffic Signal
Operations to optimize signal systems timing in response to
conditions.

11 Utilize current technology and strategies to optimize flow of
traffic on access controlled highways.

Employ strategies to improve the efficiency of operations at

inter-modal transfer points and parking facilities.

Enhance and expand transportation security measures to

better protect systems and infrastructure against attacks and
unauthorized usage.

Increase motorist roadway safety, and deploy systems to
enhance safety at highway rail crossings.

Develop additional capabilities within the CHART Operating
System Software.

Build the infrastructure necessary to expand the CHART
Network and facilitate regional connectivity between
operational facilities and to field devices

2.4.3 Strategies

A Strategy is defined as a specific course of action that will be undertaken in
order for an organization to achieve its goals and objectives. The NCDP
presents ITS deployment Strategies as a group of functional benefits and
associated activities that CHART will undertake in order to achieve the
operational capability defined in the associated Objective. A total of 125
Strategies are included in this plan.
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There are a few Strategies that are duplicated under more than one Objective.
These Strategies are duplicated because the technologies that they will apply are
intended to be versatile, and, therefore, are intended to be applied to several
different types of operations. Within this plan, duplicated Strategies are primarily
related to portable trailers with mounted ITS devices such as variable message
signs (VMS) and closed-circuit television (CCTV) cameras. Such deployments
can be utilized for Objectives related to traffic and roadway monitoring, work
zone/event management, incident management, or emergency evacuation.

Support Strateqgies

Deployments are to be defined in the NCDP if they are the responsibility of the
MDSHA Office of CHART. However, as CHART moves toward increased
coverage and coordinated operations with other agencies and MDSHA offices, it
becomes essential for CHART to support projects that are initiated and
administered outside of CHART. The NCDP, therefore, includes and defines
these efforts because they are carried out using some CHART resources. These
deployments are designated as Support Strategies.

In order to more clearly define the level of support that CHART will be providing
for other outside ITS initiatives, this Plan uses three categories for Support
Strategies:

e Operations support — CHART allocates staff-hours to support other agencies
in various tasks including patrols, traffic control operations, and emergency
operations.

e Systems support — CHART funds the development of CHART system
software and hardware interfaces in order to integrate
data/systems/operations that are initiated and/or deployed by another agency.

e Planning/technical support — CHART allocates staff-hours to better coordinate
CHART’s role within the planning, analysis, and technical development
stages of other agency initiatives/deployments.

2.4.4 Projects

The Strategies within the NCDP are intended to provide an understanding of the
functional benefits of CHART deployments, whereas Projects provide a more
practicable understanding of what CHART needs to build, develop, integrate, and
initiate in order to achieve the functionality of the Strategies. Projects give a
physical description of what needs to be built/developed to obtain the
functionality outlined by the Strategies. As such, each Project will primarily
support the implementation of a specific deployment Strategy. The 155 defined
Projects and associated Objectives and Elements are described in Section 3.2 —
Projects Grouped by Objective.

26 of 127



.........2? Non-Constrained Deployment Plan December 2008

The NCDP defines Projects that are duplicated under more than one Objective,
and follow the associated duplicate Strategies (see Section 2.4.3 above for
details). These Projects are duplicated because the technologies they will apply
are intended to be versatile, and therefore are intended to be applied to different
types of operations. Within this plan, duplicated Projects are primarily related to
portable trailers with mounted ITS devices such as variable message signs
(VMS) and closed-circuit television (CCTV) cameras. Such deployments can be
utilized for Objectives related to traffic and roadway monitoring, work zone/event
management, incident management, or emergency evacuation. Note that the
cost estimates associated with the duplicate Projects are only totaled once so as
to not double-count them.

It is important to note that this Plan does not define Projects for Support
Strategies, which identify deployments where CHART is responsible for allotting
resources for other agencies’ ITS initiatives. This is primarily because the NCDP
does not define what other agencies will be implementing, and, therefore, it is
difficult to define the resources that CHART will be required to provide for
another agency’s initiative.

2441 Project Categories

To facilitate the development of deployment Projects for the CHART Non-
constrained Plan, three Project category definitions have been developed. The
notion behind this logical division of work is the expectation that each of these
Project “categories”, although interrelated, could be (and most probably would
be) performed by different parties within CHART. In addition, they could be
conducted independently for the most part, although the full
capability/functionality would not be realized until all the related components are
completed.

Field and Infrastructure Deployment

These Projects typically involve any or all of the following activities, depending on
whether the deployment is for new sites or the replacement of devices at existing
sites:

e Device site selection
e Site preparation

e Construction of supporting infrastructure or adaptation of existing
infrastructure

e Device purchase

e Device installation
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e Incident/emergency management equipment purchase

Integration and Communications

These Projects can involve any or all of the following activities, depending on
whether the integration and communications are for new sites or
replacement/upgrade of devices at existing sites:

e Provisioning the required communications to each device site (e.g., ordering
leased circuits)

e Obtaining/procuring the necessary networking/system components
e Configuring the networking/system equipment upon receipt
e Installation of the networking/system equipment

e Configuring the CHART software to identify and accept/process data from
each new or re-equipped device site

e Test and validation of communications, device functionality, and data transfer
to/from each site

Software Development

These Projects involve developing the software required to support desired new
functionality, including the deployment of new devices. Software development
may require both modification and module development for the central CHART
system software (e.g., database-related software, Graphical User Interface (GUI)
software), as well as the development of device drivers and communications
protocol modules for each new (i.e., not already supported by the CHART
system) technology device that must be integrated into the central CHART
system software.

2.4.4.2 Project Definitions

Each Project is defined using eight different fields, which include Project
Description, Project Scale, Benefits, Technologies, Cost, Related Strategies,
Cost Assumptions, and 2005 NCDP Reference. These definition fields aim to
provide a uniform manner of explaining what the deployment Projects will entalil,
as well as its importance in fulfilling CHART'’s goals. The Project definitions and
a further explanation of the five fields are included in Appendix D — Project
Definitions.

2.4.5 Connectivity and Numbering

The numbering for the NCDP is consistent with that of other CHART planning
initiatives in that it follows the Element (Goal in the Business Plan), Objective,
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and Strategy hierarchy. Projects are defined in the NCDP as well as the CHART
Deployment Plan, and are represented by the fourth series of numbers, as
indicated in Figure 3 below.

Figure 3 - Non-constrained Deployment Plan Structure/Hierarchy

Element | 1.

4

Objective | 1.1.

Strategy | 1.1.1.

Project [1.1.1.1

It should be noted that the NCDP numbering scheme permits each Objective to
fall under multiple Elements. This structure allows each Objective to apply
resources, or Strategies, that are associated with all six CHART functional
Elements. This flexibility is significant because one of the primary aims of
CHART is to integrate its various subsystems together to perform CHART
operational functions.

For instance, the Objective of “enhancing CHART’s ability to manage traffic and
increase safety near and within work zones and event locations” (Objective 13)
will require deployments that stem from the Traffic and Roadway Monitoring
Element to provide monitoring capabilities at events and work zones; the
Traveler Information Element to deploy equipment for relaying information to
those traveling at events or through work zones; as well as the Systems
Integration and Communications Element in order to establish the necessary
systems, software, and communications to accomplish the Objective.

2.4.6 Deployment Priority

Identifying the level of priority for defined deployments is a requirement for the
NCDP. This requirement originates from the widespread need of decision-
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makers and planners to gain a general understanding of what is most important
to the CHART program. Defining priority within the NCDP is especially important
because the Plan includes deployments that may only be feasible in a long-term
timeframe. Associating a measure of priority to more distant deployments
delineates those deployments that have an immediate importance for CHART
implementation efforts.

The NCDP uses three levels of measurable priority to define the importance of
each Strategy. These levels of priority are called “P-levels” and are denoted by a
P-1, P-2, or P-3. The Support Strategies (i.e., where CHART is providing support
to another agency’s initiative) are denoted by an “S” to indicate the level of
priority for that particular Support Strategy.

e P-1 & S-1: Functionality or deployment that needs to be put in place as
soon as possible in order for CHART to achieve its overall operational
vision and business model. CHART should currently be in the process of
planning for or implementing the means to provide this operation or
deployment.

e P-2 & S-2: Functionality or deployment that is critical for CHART to
accomplish after P-1 priorities have been addressed in order for CHART
to achieve its overall operational vision and business model. CHART
should begin planning for the means to provide these functionalities or
deployments as soon as possible.

e P-3 & S-3: Functionality or deployment that is within the overall CHART
operational vision but will likely be included as part of future business
models. CHART should treat these priorities as functionalities and
deployments for future planning and deployment.

Table 5 provides the total number of Strategies per Priority “P-level” or “S-level”,
grouped by the six CHART Elements.
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Table 5 — Number of Strategies per Priority Level, Grouped by Element

Priority-1 | Priority-2 | Priority-3 | Support-1 | Support-2 | Support-3

CHART Element Strategies | Strategies | Strategies | Strategies | Strategies | Strategies
Element 1 - Traffic and 14 2 0 1 2 1
Roadway Monitoring
Element 2 - Incident 17 3 0 1 0 0
Management
Element 3 - Traveler 13 2 3 2 0 0
Information
Element 4 — Traffic 4 1 1 3 4 0
Management
Element 5 - Systems 33 0 2 3 0 0
Integration and Communication
Element 6 — Emergency and 7 1 0 4 1 0
Weather Operations
Total Number of Strategies per 88 9 6 14 7 1
Priority Level

2.5 Cost Estimates

Cost estimates were developed for the Projects (see Section 2.4.4 — Projects)
included within the NCDP. These costs are intended to provide a “ballpark”
figure of the funding required for CHART to build on its existing operations to
reach the potential of defined Objectives and Strategies within this plan. Note
that all cost estimates within the NCDP are in 2008 dollars, and not adjusted for
inflation.

Additional funding — beyond what CHART currently receives — will be required
not only for capital costs but also for preliminary studies and engineering prior to
capital deployments, as well as operations and maintenance after deployment.
The table below provides an overview of the total cost estimates associated with
the Non-constrained Deployment Plan.

31 of 127



.........2? Non-Constrained Deployment Plan December 2008

Table 6 — Total NCDP Cost Estimates

CHART NCDP Costs TEO;"I'mCa‘iZt
Capital Cost $299,949,000
Pre-deployment (Studies and Engineering) $29.994 900
Costs T
20-year Operations and Maintenance $420 639.219
Costs R
Total $750,583,119.00

2.5.1 Capital Cost Estimates

Capital cost estimates are included within the 2008 NCDP and are defined for
each Project (Appendix D — Project Definitions). Cost estimates were developed
using the initial 2005 NCDP, along with the most current historical CHART
expenditure data and available standard capital cost data and general ITS
implementation knowledge. Deployment costs for the latest available
technologies and other tools were assumed for developing the estimates. Also,
capital costs are not adjusted for inflation experienced over the time it takes for
actual deployment.

The NCDP cost estimates are based on assumptions that are recorded within
each Project definition (Appendix D — Project Definitions). Most of these
assumptions are made to compensate for unknown parameters associated with
those implementations that will take place in the more distant future. Any
significantly unproven ITS technologies that are still under development are not
priced in the cost estimates if it was deemed that there is not a meaningful or
accurate basis for doing so.

The NCDP only defines Strategies that necessitate capital spending, with the
exception of the Support Strategies, which include staff resources and support
that CHART will provide to other agencies’ ITS initiatives (see Section 2.4.3
Strategies). CHART spending for other non-capital elements such as pre-
deployment engineering studies, operations, and maintenance is estimated using
percentage levels of capital spending, and discussed later in Sections 2.5.2 —
Studies and Engineering Prior to Deployment, and 2.5.3 — Operations and
Maintenance of Deployments. Funding necessary to carry out Support
Strategies is not estimated because it is difficult to define the level of CHART
resources required for deployment efforts initiated by other agencies.

The tables below present capital cost estimates in several different ways. Table
7 gives estimate subtotals grouped by Element and sub-grouped by Objective.
Table 8 defines capital cost estimates grouped by Objective.
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Table 7 — Total Capital Cost Estimates Grouped by Element

Element Objective Total Capital Cost
Estimates
1 $53,123,500
2 $29,920,000
1 - Traffic and
Roadway 3 $5,205,000
Monitoring 17
(TRM) $1,700,000
$24,000
Element 1 - Subtotals: $97,716,500
2 - Incident 2 318,655,000
Management 6 $ 1,196,000

(IM)

Element 2 — Subtotals: $28,478,00
8 $33,075,000

3 —Traveler
Information (T1)

$7,621,000
Element 3 - Subtotals: $76,671,000

4 — Traffic $5,800,000
Management

Element 4 - Subtotals: $16,065,000
1. $2,570,000
3 $720,000
6 $300,000
8 $2,205,000

5 - Systems

Integration and 10 $5,400,000

Communication

(SIC)

$545,000

$18,539,500

Element -5 Subtotals: $44,434,500
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6- 4 $16,125,000
Emergency

and Weather 7 $14,859,000
Operations

EWO

Element - 6 Subtotals: $36,584,000
NCDP Total Capital Cost $299.949,000
Estimates

Table 8 — Total Capital Cost Estimates Grouped by Objective

Number

Objective

Total Capital Cost
Estimates

Enhance CHART's ability to visually
monitor highway conditions.

$55,693,500

Enhance CHART's ability to collect
automated traffic data from traffic detection
sites.

$29,920,000

Employ new technologies to monitor traffic
and roadway conditions with greater
accuracy, more data and reduced
infrastructure requirements.

$5,925,000

Enhance CHART's ability to monitor travel
conditions during inclement weather.

$16,125,000

Provide sufficient resources and training to
operational personnel, and expand
coordination with public safety agencies, to
assure the efficient management of
incidents and emergencies.

$18,655,000

Employ new technologies to improve
CHART's coordination and
communications during the management
of incidents and emergencies.

$1,496,000

Enhance CHART's severe weather and
emergency management operations.

$14,859,000

Allow the traveling public to make better
informed travel decisions by providing
travel conditions through various media
sources.

Allow the traveling public to make better
informed travel decisions by providing

information on travel conditions via

$35,280,000

$35,975,000

10

deployed highway field infrastructure.

Enhance coordination between CHART
and Traffic Signal Operations to optimize
signal systems timing in response to
conditions.

$5,400,000
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Employ strategies to improve the efficiency
of operations at inter-modal transfer points $160,000
and parking facilities.

Enhance ability to manage traffic and
increase safety near and within work $2,245,000
zones and event locations.

Enhance and expand transportation
security measures to better protect
systems and infrastructure against attacks
and unauthorized usage.

$6,356,000

Increase motorist roadway safety, and
deploy systems to enhance safety at