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INTRODUCTION

The Municipality of Anchorage (MOA) initiated the development of a regional Intelligent
Transportation System (ITS) architecture to manage implementation of a range of technologies that
will improve transportation within the municipality. ITS is the use of advanced sensor, computer,
electronics, and communications technologies and management strategies in an integrated
manner to increase the safety and efficiency of the surface transportation system. An ITS
architecture defines the institutional and technical links necessary to plan, design, implement,
operate, and maintain ITS. An initial step in the development of the architecture is the identification of
user needs. User needs defined in the report are from the perspective of those who operate and
maintain transportation systems in the Anchorage metropolitan area, as well as those who use the
transportation system in the region.

BACKGROUND

In 2000, the Alaska Department of Transportation and Public Facilities (ADOT&PF) initiated a similar
effort to develop a statewide ITS architecture. The statewide initiative also included the development
and implementation of roadway weather information systems (RWIS). As the project progressed, it
became clear that the development of ITS initiatives in the municipality of Anchorage would benefit,
not only from the development of the statewide ITS architecture, but also from the development of a
regional ITS architecture that specifically focuses on the needs and requirements of travelers in
Anchorage. The development of the regional ITS for Anchorage serves as a logical extension of the
statewide initiative, which focuses primarily on the needs, systems, and integration requirements
specific to the Anchorage metropolitan area.

PURPOSE

This report documents Anchorage traveler and transportation agency needs that can be effectively
addressed by ITS solutions. Defining user needs is a critical first step in identifying data required for
a number of ITS development activities, which will be undertaken as part of the project. These
activities will be reflected in reports on the following:

e |TS User Services — a set of ITS functions that serves the needs identified in the User Needs
Report.

e Long-Range Vision — a description of the ITS elements that will be in place in 10 years and
how they will benefit travelers in Anchorage.

e Concept of Operations — a description of how the identified ITS elements will work together in
Anchorage.

e |TS Architecture — a formal definition of the ITS elements selected for the Anchorage area,
their location, and the information they will exchange.

Further, this effort also identifies and documents any unique transportation needs or conditions in the
Anchorage metropolitan region that would require the tailoring or extension of the National ITS
Architecture and Standards Program.

Data Collection Methodology

Transportation user needs in the Anchorage area were identified through a kick-off meeting, breakout
sessions, face-to-face interviews, and telephone interviews with various transportation stakeholders
in the Anchorage area. Participants included management and operations staff from the following
agencies and service providers:
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e Municipality of Anchorage — Fire

e University of Alaska Anchorage

e  Municipality of Anchorage —
Emergency Operations Center

e Alaska Department of Transportation
and Public Facilities — Planning

e Municipality of Anchorage —
Purchasing

e United States Air Force — EImendorf
Air Force Base (Transportation and
GIS offices)

e Municipality of Anchorage — Traffic

e Municipality of Anchorage — Street
Maintenance

e Alaska State Troopers

e Municipality of Anchorage — Police

¢ Municipality of Anchorage — Planning

e Municipality of Anchorage — Health
and Human Services

e Municipality of Anchorage — Public
Transportation

e Municipality of Anchorage —
Information Technology Department

¢ Municipality of Anchorage —
Development Services

e Municipality of Anchorage — Project
Management

e Alaska Trucking Association

e United States Army — Fort Richardson
(Base Commander and
Transportation offices)

In addition to the interviews and workshops, a literary review of previously completed reports and
studies was conducted to identify any additional user needs.

CHAPTER ORGANIZATION
Following is a brief description of each section contained in this chapter:

Section 2 of this chapter provides detailed descriptions of identified transportation user needs in
Anchorage. These needs have been categorized into the following groups:

e Internal operations and management
Emergency management
Inter-agency communications
Inter-agency data sharing

Traffic operations

Traveler information

Transit management

Commercial vehicle operations

Section 3 of this chapter describes in detail how the information contained in the User Needs chapter
will be used in subsequent project tasks, including the development of:

User Services Report

Long-Range Vision Report

ITS Concept of Operations

Regional ITS Architecture for Anchorage

Appendix A — lists of needs identified through interaction with stakeholders that do not necessarily
have ITS solutions.

Appendix B — lists documents that were reviewed as part of developing this chapter.
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USER NEEDS

Section 2 describes user needs that have been identified by various stakeholders in the Anchorage
metropolitan area. User needs were identified during a breakout session of the kick-off meeting, in
addition to individual interviews.

INTERNAL OPERATIONS AND MANAGEMENT

Stakeholders in the Anchorage metropolitan area identified several internal operations and
management needs. Staff responsible for various statewide operations and management also
identified needs that affect travel in the Anchorage metropolitan area. Internal operations and
management issues have also been identified as a primary need on a statewide level.

Material Usage Tracking

Interviewees identified a need to better track and document the use of road maintenance materials
for various activities, including snow and ice control and dust control operations. The current
documentation process for materials usage involves measuring materials that remain at the end of
the season, and what has been recovered through street cleaning. Tracking the use of materials is a
critical task that must be undertaken to complete the National Pollutant Discharge Elimination System
(NPDES) permitting process. This task would be made more efficient with the ability to determine
distribution location, application rates, and total quantities used. In addition, materials used for other
maintenance operations, such as the Recycled Asphalt Program (RAP), need to be tracked. RAP is
a program that recycles asphalt and places it on unpaved roads within the City of Anchorage.

The capability to track materials would also help in developing benefit cost analysis of various
strategies and providing more compelling data for budgets and soliciting funds.

Maintenance Operations and Vehicle Management

One interviewee identified a need to track the usage of equipment. As with materials usage, this
would include both street sweeping and snow and ice control operations.

The need was recognized for an automated process of documenting work activities and identifying
other maintenance activities required outside of the primary operation (e.g., repair downed sign).
Installing mobile data terminals on maintenance vehicles may provide the solution. In addition to
documenting work activities and materials usage, mobile data terminals, like the ones the Anchorage
Police Department recently installed in their patrol cars, could enable dispatch to disseminate work
order information to operators in real-time.

Further, to automate maintenance vehicle operations and maintenance activities, an interviewee
indicated a need to collect vehicle performance data, such as fuel consumption, engine temperature,
and oil pressure. Once collected, this data could be processed and used to identify preventative and
emergency maintenance needs.

Snow and Ice Control

The severe climate in Alaska requires the municipality of Anchorage to mitigate the effects of snow
an ice on the transportation system. Effective and efficient snow an ice control is one of the focus
areas for the municipality’s Street Maintenance Division and has been emphasized on a statewide
level as well. ADOT&PF is committed to effective and efficient snow and ice control and is installing
RWIS throughout the state.

The need for enhanced snow and ice control strategies is two-fold:
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e First, to enhance the ability to collect real-time weather and roadway data so that pro-active
decisions can be made. For example, de-icing chemicals may be applied to the roadway if
maintenance personnel know that the pavement temperature is likely to fall below freezing
and if precipitation and/or moisture are present.

e Second, in addition to using this information to support maintenance activities, a need exists
to process this information so it can be provided to the traveling public, both pre-trip and en
route. Real-time travel information would help the public make informed decisions, and warn
them of closures. The dissemination of traveler information is further discussed in Section
2.6 of this chapter.

Infrastructure Management and Maintenance

There is a significant amount of infrastructure within Anchorage that requires varying levels of
management and maintenance. The primary need is to accurately identify and inventory
transportation assets, including roadways, trails, and drainage systems. This inventory should
include mileage, location, attribute details, conduit rating, and maintenance requirements. A common
Geographic Information System (GIS) used throughout the municipality would enhance the viability
and usefulness of the inventory system. The GIS is described in further detail in Section 2.4 of this
chapter.

In addition, one interviewee identified a need to remotely monitor subsurface temperatures around
drainage structures. This information is important for maintenance planning (identifying potential
problem locations).

Municipality street maintenance staff indicated that they need tolls to pro-actively manage the
roadway system in Anchorage. The most notable problem associated with pro-active roadway
management is tracking potholes and other surface damage. A system to identify and track damage
to the roadway surface will help staff to plan maintenance activities more effectively and will provide
them with a risk management tool. In addition, the municipality of Anchorage staff expressed an
interest in utilizing ADOT&PF’s laser profiling system to identify rutting in pavements.

The need to monitor seismic activities on bridges was cited during the interview process. Seismic
monitoring would be beneficial to identify bridges that require emergency maintenance, thus
enhancing traveler safety and making maintenance operations more efficient.

EMERGENCY MANAGEMENT
The following emergency management needs were identified in interviews:

Field communications — The primary concern among all the emergency management needs is the
ability for emergency responders to communicate in the field. Interviewees discussed the lack of a
common radio frequency that responders in the field can use during emergency operations. (Note:
the municipality has a trunked 800 MHz radio system shared by all of its agencies. All radios have a
common talk group programmed for emergency operations. Comments from the interviewees
regarding the need for a common radio channel may point to a need for continued information
sharing about the 800 MHz system capabilities.) It is widely acknowledged that the most effective
emergency response activities are fostered by inter-agency communications, which are generally
supported by a well-built communication system. Inter-agency communications is discussed further
in Section 2.3 of this chapter.

Current roadway conditions — During the interviews, emergency managers said responders would
benefit from having access to current roadway conditions when they are in their vehicles, especially
for incident information. Useful information included traffic conditions, road closure information, and
closed circuit television (CCTV) images. Emergency operations and E911 center staff would also
benefit by having access to this information. Providing such information would fulfill two needs:
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links to the statewide initiatives. For example, it will incorporate the current development of RWIS on
a statewide level.

IMPLEMENTATION PLAN

As a final step in the effort to develop a regional ITS architecture for the municipality of Anchorage,
the consultant team will produce an implementation plan. The implementation plan will include:

e The Project Identification section will include a prioritized list of initiatives that will implement
the most important aspects of the long-range vision and regional architecture.

e The Funding Identification section will include high-level cost estimates for the initiatives
included in the Project Identification section. It will also identify possible funding sources for
the ITS initiatives.

e The Deployment Schedule section will identify the best time frames for undertaking the
initiatives identified in the Project Identification section. The timeframes will be:

+ 1-3years
+ 3-6years
*+  6-10 years

e The Procurement Strategy section will suggest procedures the municipality can use to
successfully procure ITS projects.

PB Farradyne 1-10
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APPENDIX A — NON-ITS SOLUTIONS

In addition to operation needs identified by regional stakeholders that could potentially have ITS

solutions, needs were also identified that do not necessarily have ITS solutions. These needs
included:

e Information/interaction from base commissary

e Alaska household goods movement

e Satellite tracking and communication

e Ability to track commodities usage on the military bases
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5. APPENDIX B — REFERENCES

1. Year 2001 Update — Anchorage Bowl Long-Range Transportation Plan, May, 2001.
2. Official Streets and Highway Plan — Maps, Policies, and Standards. December, 1996.
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INTRODUCTION

BACKGROUND

An Intelligent Transportation System (ITS) provides a series of unconventional solutions to today’'s
transportation challenges. When ITS first emerged a few decades ago, it was used as a means to
relieve traffic congestion. Today, ITS utilizes communications and electronic infrastructure to improve
traveler safety, roadway capacity, and transportation system efficiency. As ITS applications continue
to grow and become more complex, they have become more successful through better planning
techniques. In 1993, the Federal Highway Administration began to develop the National ITS
Architecture for transportation professionals in an effort to deploy ITS in a systematic and effective
manner. Today the National ITS Architecture is used as a guide to deploy successful ITS.

The first step to a successful ITS deployment, including the one being developed for the Municipality
of Anchorage (MOA), is the identification and proper consideration of user needs. User needs specify
issues plaguing travelers or transportation agencies that can be satisfied through ITS. The User
Needs Report, submitted in August 2001, identifies the user needs for the MOA. The User Needs
Report has been written using the terminology stakeholders used during the outreach process. The
next step is to identify specific ITS functions or User Services that address the documented user
needs.

PURPOSE

The purpose of this document is to clearly illustrate that ITS solutions can satisfy stakeholder needs.
To show that needs can be satisfied by ITS, this document presents user services documented in the
National ITS Architecture. User services describe the ITS-related benefits and/or services that
travelers and transportation agencies can expect after the ITS architecture is complete. The National
ITS Architecture user services presented here were developed to address the types of needs that
stakeholders identified in the interview process. Only the user services defined by the National ITS
Architecture that satisfy a user need are provided in this document. This prevents the inclusion of
irrelevant user services, and ensures that every ITS-related user need can be satisfied through the
National ITS Architecture. The project team will use the ITS services identified here to complete the
next steps of the ITS Architecture development process:

e Long-Range Vision will provide a vision for ITS in Anchorage in the future.
e Concept of Operations will define how agencies and systems share data.

CHAPTER ORGANIZATION
This chapter is divided into two main sections:

e First, user needs documented in the User Needs Report are reintroduced and a brief
summary of each is provided.

e Second, user needs are “mapped” or connected to the applicable user services documented
in the National ITS Architecture. Mapping user needs to the user services in the National ITS
Architecture will provide an explanation of how each need will be ultimately satisfied. Since
user needs were recorded using terminology expressed by stakeholders, they do not directly
match the terminology used by the National ITS Architecture. The “mapping” process will
rectify this discrepancy by connecting the two different terminology types used.

PB Farradyne 2-1
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SUMMARY OF USER NEEDS

The project team identified Anchorage traveler and transportation agency needs through face-to-face
and telephone interviews, breakout sessions, and other related outreach activities. The team then
documented these needs in the User Needs Report. Identification and understanding of these needs
provides the first critical step in creating the Anchorage ITS architecture. Due to their importance,
identified needs are summarized in the following sections. The summary descriptions, however, do
not provide the same level of detail provided in the User Needs Report.

INTERNAL OPERATIONS AND MANAGEMENT

Four specific needs regarding internal operations and management were identified and are discussed
below.

Material Usage Tracking

Stakeholders expressed a need to better track and document the use of road maintenance materials.
Tracking materials will improve maintenance activities pertaining to, but not limited to snow, ice, and
dust control, and operations associated with the Recycled Asphalt Program (RAP) and National
Pollutant Discharge Elimination System (NPDES) permitting processes. Material tracking is also
considered beneficial from the standpoint that budgets can be more accurately prepared based on
the amount of materials typically used.

Maintenance Operations and Vehicle Management

Similar to material tracking, stakeholders expressed a need to automatically track equipment, work
activities, and maintenance operations. This includes the ability to track vehicle performance data
such as fuel consumption, engine temperature, and oil pressure. The data collected will improve
operational and management practices.

Snow and Ice Control

Due to Anchorage’s severe climate, stakeholders expressed a need to better control snow and ice on
roadways. Stakeholders stated two main needs:

e First, stakeholders would like to gain access to additional real-time weather information.

e Second, stakeholders stated that real-time weather information should be disseminated to
travelers both pre-trip and en route. The collection and dissemination of better weather data
will improve both maintenance activities and safety.

Infrastructure Management and Maintenance

There were several needs associated with management and maintenance of infrastructure within the
MOA:

e First, a geographic information system (GIS) help identify and inventory assets within the
municipality.

e Second, municipality maintenance personnel need to remotely monitor subsurface
temperatures around drainage structures.

e Third, better methods to identify road surface damage are needed.

e Lastly, stakeholders expressed a need to monitor seismic activities on bridges.

EMERGENCY MANAGEMENT

Interviewees identified two emergency management needs:

e First, stakeholders saw a need for improved in-field communication among emergency
responders. This includes providing in-vehicle access to roadway and incident information.
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Although enhanced communications will improve operations, this need is not an ITS element,
but rather a link between two elements.

e The second need, emergency vehicle signal pre-emption, however, is a system directly
related to emergency management operations. This need is further discussed below.

Emergency Vehicle Signal Pre-Emption

Funding for an emergency vehicle signal pre-emption system is currently being explored by the MOA.
An emergency vehicle signal pre-emption system gives a steady green indication to an emergency
vehicle allowing it to travel through an intersection safely and without delay. Equipment installed on
the emergency vehicle emits a signal toward the upcoming traffic signal where sensors detect the
emergency vehicle and alter the current signal phase. This will enable more prompt medical service
and enhanced safety along roadways where this equipment exists.

INTER-AGENCY COMMUNICATIONS

Routine and emergency communication improvements are needed within the MOA. Specifically,
stakeholders would like to have center-to-center, center-to-vehicle, and vehicle-to-vehicle
communication links to improve operations. Interviewees indicated that laptops and mobile data
terminals installed in response vehicles would benefit emergency responders.

INTER-AGENCY DATA SHARING

Stakeholders would like to share data in an effort to streamline operations and increase efficiency.
Stakeholders identified two main needs:

e Create a single database where information can be shared among different agencies and the
public
e Establish a common geographic information system platform from which files can be shared

Shared Database

Many of the people interviewed mentioned that a shared database, including collision, traffic count,
and weather data would be beneficial. Currently, several agencies own and operate separate
databases, but information from these cannot be easily transferred from one agency to another.
Information stored at a single location that multiple agencies could access will likely reduce data
collection, redundancy, and storage; therefore, data will be easier to access and work with.

Common Geographic Information System (GIS) Platform

Currently, several agencies within Anchorage own and operate geographic information systems. GIS
platforms however, vary among agencies, and data cannot be easily shared. A single GIS platform
will allow agencies to share information that previously was not possible. This will reduce data
collection efforts.

TRAFFIC OPERATIONS

Many stakeholders considered the ability to remotely view roadway and traffic conditions to be
beneficial to several parties in Anchorage, including emergency responders, maintenance personnel,
traffic personnel, police, fire, and the general public. At a minimum, video surveillance will improve
incident response time, traffic flow, emergency evacuations, and pre-trip travel planning.

TRAVELER INFORMATION

Traveler information may enhance the efficiency and safety of travel in and around the MOA.
Stakeholders want to distribute real-time and static information to travelers to increase knowledge
and safety on roadways.
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Pre-Trip and En Route Traveler Information

Stakeholders have a desire to enhance current pre-trip and en route traveler information.
Specifically, static and real-time information related to construction activities, traffic, road closures,
weather, and vehicle weight and height restrictions is needed. Stakeholders identified the following
methods to share this information:

e Internet websites

e Radio and television broadcasts
e Highway advisory radio (HAR)

e Dynamic message signs (DMS)

Other Information

Municipality staff indicated a need to provide transportation program information, including that
related to the Transportation Improvement Program (TIP) and the Capital Improvement Program
(CIP). Some staff members suggested that this information be posted on the MOA'’s website so it can
be available to residents. Transportation services and other attractions can also be posted on this
website and may help new residents acclimate themselves to the area.

TRANSIT MANAGEMENT

Stakeholders identified several transit-related needs that ITS can address. Those mentioned pertain
to transit signal priority, smart fare box, and transit vehicle management, and are more thoroughly
discussed below.

Needs Study for Transit Signal Priority

Several stakeholders indicated an interest in transit signal priority to improve transit operations in
Anchorage, and to assist emergency management when transit vehicles are used for evacuation or
triage during a disaster. Signal priority can enhance on-time arrival and ensure service reliability.
The municipality is currently in the process of implementing a signal priority system for emergency
response.

Smart Fare Box

Smart fare box implementation is needed to enhance transit operations. The smart box will be
installed on buses to automatically collect ridership, fare, and origin/destination data. This information
will allow transit agencies to make more informed decisions about route and bus scheduling.

Transit Vehicle Management

Stakeholders indicated that benefits could be obtained from automated transit vehicle management.
Diagnostic information can be automatically transmitted to the maintenance office and may help
reduce impacts associated with unscheduled vehicle repairs.

COMMERCIAL VEHICLE OPERATIONS

Stakeholders would like to see additional truck travel advisories, including information on closures,
construction activities, weight restrictions, and traffic information. Dissemination of this information
will reduce delay times and improve traveler safety.
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Internal Operations and
Management

Table 2-1: User Needs to National ITS Architecture Element Mapping

User Need

Materials Usage Tracking

User Service

Maintenance Vehicle Fleet
Management

User Services

User Service Bundle

Maintenance Operations and
Vehicle Management

Maintenance Vehicle Fleet
Management

Snow and Ice Control

Roadway Treatment Management

Infrastructure Management
and Maintenance

Roadway Maintenance Conditions

and Work Plan Dissemination

Emergency Management

Incident and Natural Disaster
Information and Response

Emergency Vehicle Management

Pre-Trip Traveler Information
En Route Driver Information

Emergency Management
Travel and Traffic
Management

Travel and Traffic
Management

Inter-agency Data
Sharing

Shared Database

Archived Data Function

Information Management

Common GIS Platform

Archived Data Function

Information Management

Traffic Operations

Traffic Signal Control

Traffic Control

Travel and Traffic
Management

Incident Management

Incident Management
Hazardous Material Incident
Response

Travel and Traffic
Management
Commercial Vehicle
Operations

Traveler Information

Pre-Trip and En Route
Traveler Information

Pre-Trip Traveler Information
En Route Traveler Information

Travel and Traffic
Management
Travel and Traffic
Management

Real-time Bus Arrival
Information

En route Transit Information

Public Transportation
Management

PB Farradyne
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User Need

Para-transit Information

User Service

Personalized Public Transit

User Services

User Service Bundle

Public Transportation
Management

Other Information

Traveler Services Information
Highway-Rail Intersection

Travel and Traffic
Management
Travel and Traffic
Management

Transit Management

Transit Signal Priority

Public Transportation Management

Public Transportation
Management

Smart Fare Box

Public Transportation Management

Public Transportation
Management

Transit Vehicle Management

Public Transportation Management

Public Transportation
Management

Commercial Vehicle
Operations

Enhanced Traveler Advisories

Pre-Trip Traveler Information
En Route Traveler Information
Route Guidance

Commercial Fleet Management

Travel and Traffic
Management
Travel and Traffic
Management
Travel and Traffic
Management
Commercial Vehicle
Operations

Hazardous Material Response

Hazardous Material Incident
Response
Incident Management

Commercial Vehicle
Operations

Travel and Traffic
Management

Inter-Agency
Communications

The need for Inter-Agency Communications does not directly relate to an ITS system but rather provides the
link between systems. Inter-Agency Communication is the pathway that enables user services. User Services
defined by the National ITS Architecture related only to systems.
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USER SERVICES

User services define what ITS should do from the perspective of the user. In other words, user
services define the benefits or services expected from an ITS. Currently, 31 user services have been
defined by the U.S. Department of Transportation and ITS America with significant stakeholder input.
These user services are identified in the National ITS Architecture where they are classified into
seven user service bundles. These user service bundles are as follows:

Travel and Traffic Management
Public Transportation Management
Electronic Payment

Commercial Vehicle Operations
Emergency Management
Advanced Vehicle Safety Systems
Information Management

User service descriptions for the MOA have been adapted from the National ITS Architecture to
ensure consistency with other state and national ITS plans and deployments. In most cases, needs
expressed by stakeholders were mapped (i.e., connected) to user services in the National ITS
Architecture. In a few cases however, a new user service had to be used to clearly state how user
needs will be satisfied.

New or updated user service bundles and/or user services may be added to the National ITS
Architecture in the future. An example of a new user service bundle that has been created but not yet
adopted to the National ITS Architecture focuses on maintenance and construction operations.
Although the maintenance and construction operations user service bundle, has yet to be adopted, it
may in the future. In addition, user services in the maintenance and construction operations user
service bundle are applicable to Anchorage. Therefore, the maintenance and construction operations
user service bundle has been included in this report.

The applicable user service bundles and user services that meet Anchorage needs are more
thoroughly described in the remainder of this section.

TRAVEL AND TRAFFIC MANAGEMENT

The travel and traffic management user service bundle consists of ten user services, seven of which
map to needs expressed by stakeholders both during initial interviews and through further
conversations with ARRC to clarify needs. These seven user services are described below.

Pre-Trip Traveler Information

The pre-trip travel information user service assists travelers in making mode choices, provides travel
time estimates, and facilitates decisions prior to trip departure. This user service consists of four
primary functions:

Available services information — real-time transit information, including but not limited to schedules,
routes, fares, and schedule adherence.

Current situation information — real-time travel-related information, including but not limited to
incidents, construction, traffic, weather, vehicle speeds, and transit vehicle location information.

Trip planning service — information needed to plan an upcoming trip. Users can input trip
requirements, origin, and destination and receive a customized trip itinerary.

User access — ability to access information from remote locations, including but not limited to home,
work, or another trip generation location.
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This user service will satisfy the need to distribute real-time and static information to travelers.
Besides the general public, transit riders, commercial vehicle operators, and emergency response
personnel can benefit from pre-trip traveler information. Benefits of this user service include, but are
not limited to improved safety and roadway efficiency.

En Route Driver Information

The en route driver information user service provides drivers with en route information, which allows
alternative routes to be chosen for a given destination based on both traffic and weather conditions.
This user service consists of two main functions:

o Driver advisory — information on other travel routes and modes that can be used by the driver
to avoid areas of congestion.

e In-vehicle signing — guidance information provided to the driver when traveling in locations
with limited visibility or that are unfamiliar.

The benefits of en route traveler information are similar to those identified under pre-trip travel
information. En route traveler information can be disseminated to motorists via HAR, DMS, radio
messages, or wireless communication devices.

Traveler Services Information

Traveler services information provides travelers with service and facility data to help them prior to
embarking on a trip or after the traveler is underway. This will provide the traveler with a “yellow
pages” type of capability. The functions which are included in this capability include:

e Information receipt — the collection of data from travelers
e Information access — the ability to access information about the local area (e.g., nearby gas
stations, lodging, parking, and/or restaurants).

Route Guidance

The route guidance user service provides directions to drivers based on real-time and static
information. Directions are based on current transportation system conditions, including but not
limited to road closures, traffic conditions, and local area events. This user service also includes a
user interface function that allows users to access information via interactive devices, including voice
recognition and touch sensitive screens.

The route guidance user service will be beneficial from a safety and operational efficiency aspect.
This user service will meet the need for enhanced commercial vehicle traveler advisories through the
diversion of commercial vehicle traffic around incidents.

Traffic Control

The traffic control user service provides the capability to efficiently manage the movement of traffic on
streets and highways. Four functions are provided:

Traffic flow optimization
Traffic surveillance
Control function
Provide information

This will also include control of network signal systems with eventual integration of freeway control.

The traffic control user service will specifically satisfy the stakeholders’ need to control traffic signals
in the MOA. Under this user service, traffic signal control can also include transit signal priority to
give more “green-time” to transit vehicles. In addition, this user service allows operators to collect
vehicle detector information and enables them to operate and control other ITS field device
equipment (e.g., highway advisory radio and closed circuit television (CCTV)). Operation of CCTV,
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for example, will enable maintenance operators to view the roadway in order to more efficiently
dispatch snowplows.

Incident Management

ITS shall include an incident management (IM) function. Incident management will identify incidents,
formulate response actions, and support initiation and ongoing coordination of those response
actions. Six major functions are provided:

Scheduled planned incidents

Identify incidents

Formulate response actions

Support coordinated implementation of response actions
Support initialization of response to actions

Predict hazardous conditions

The IM user service enables operators to identify and determine the extent, severity, and location of
an incident. This enhances existing emergency response though proper deployment of personnel
and equipment. CCTV images can be used in the IM user service and a description of the visual
observation can be transmitted to personnel en route and in the field. The IM will partially satisfy the
need for improved hazardous material incident response.

Highway-Rail Intersection

ITS shall include a highway-rail intersection (HRI) function to control highway and rail traffic in at-
grade HRIs. Two subservices are supported:

Standard speed rail subservice — applicable to light rail transit, commuter rail, and heavy rail trains with
operational speeds up to 79 miles per hour (mph)

High speed rail subservice — applicable to all passenger and freight trains with operational speeds from
80 to 125 mph.

The highway rail-intersection user service will enhance transportation safety by providing advisories
to motorists and train operators before approaching a highway-rail intersection. Motorists will be
advised of approaching trains, and traffic control devices in and around the HRI will be used to
prevent motorists from entering the HRI, reducing the chance of a vehicle/train collision. Likewise,
train operators will be advised of the status of the highway-rail intersection and provided with a
“Blocked” or “Not Blocked” response. These advisories will provide the time needed to slow and stop
the train if a “Blocked” indication is given.

PUBLIC TRANSPORTATION MANAGEMENT

The public transportation user service bundle consists of four user services. These three public
transportation management user services will partly satisfy ITS-related needs for Anchorage:

Public Transportation Management

The public transportation management user service allows for the management of staff, equipment,
and other transit-related activities. This user service enables automation of many activities to
increase transit operation performance. For example, transit vehicle diagnostics can be automatically
monitored to determine when the vehicle should be maintained. The public transportation user
service can also automate the collection of passenger and fare data and enable transit signal priority.

En Route Transit Information

The en route transit information user service provides travelers with real-time transit and high-
occupancy vehicle information allowing travel alternatives to be chosen once the traveler is en route.
It consists of three major functions:
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¢ Information distribution
e Information receipt
¢ Information processing

This capability integrates information from different transit modes and presents it to travelers for
decision making.

The en route transit information user service will provide transit users at bus stops with real-time bus
arrival information. Transit users can use this information to efficiently plan their wait at transit stops.
For example, with this information a transit user will know when he/she needs to be at the bus stop,
therefore, he/she can pass the majority of the time elsewhere (e.g., nearby building, or doing
something else (e.g., placing a quick call).

Personalized Public Transit

Personalized public transit user service provides real-time paratransit services to disabled persons or
those without transit services available. This user service will enable:

e Atransit user to request a trip
e A transit operator to locate and assign a vehicle to pick up a transit user
e Voice and data communication between a transit driver and the transit agency

COMMERCIAL VEHICLE OPERATIONS

The commercial vehicle operations user service consists of six user services. Two of these user
services are required to meet the needs of stakeholders in Anchorage. Additional commercial vehicle
operations user services are included in the statewide ITS architecture.

Commercial Fleet Management

The commercial fleet management user service will provide real-time traffic and routing information to
commercial vehicle operators and dispatchers. This information can be communicated to commercial
vehicle operators in response to incidents, closed routes, and weather or other event before the
commercial vehicle operator reaches the affected area so the commercial vehicle can be re-routed
around the affected area and potential delays can be avoided.

Hazardous Material Incident Response

The hazardous material incident response user service shall provide important real-time information
related to this type of incident to the appropriate response agency for timely notification and removal.
Information, including time and location of the incident and the type of materials involved, can be
disseminated. Information can also be communicated to law enforcement, emergency medical
providers, and similar agencies to assist with traffic diversion and emergency response.

EMERGENCY MANAGEMENT

The emergency management user service bundle consists of the emergency notification and
personal security and emergency vehicle management user services. The latter will in part satisfy
stakeholder needs.

Emergency Vehicle Management
The emergency vehicle management user service is divided into three systems:
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e The first system is used to manage the emergency vehicle fleet and determines and
dispatches the best suited emergency vehicle to the scene of an incident.

e The second system provides route guidance to vehicles responding to an incident.

e Lastly, a traffic signal priority system enables more timely travel to and from the incident for
emergency vehicles as well as for public transportation vehicles used during disaster
response.

INFORMATION MANAGEMENT

The archived data function is the only user service in the information management user service
bundle.

Archived Data Function

The archived data function user service provides functions associated with the control, archival, and
distribution of transportation and ITS-related data. Multiple agencies can acquire shared data through
a common interface under the functions provided by this user service. The shared data can be
updated frequently, and used for planning, safety, operation, or research. The archived data function
user service can be used in Anchorage to fulfill the need to collect, store, and share accident, traffic,
weather, and same platform GIS data.

This user service will enable interagency and agency-to-public communications. GIS, traffic, and
weather data can be communicated between agencies, and selected transportation documents,
including the TIP and CIP, can be posted for public access. This will reduce data delivery time and
operational costs.

MAINTENANCE AND CONSTRUCTION OPERATIONS USER SERVICE

As mentioned previously, this user service bundle has yet to be included in the National ITS
Architecture. This bundle, however, is useful in defining the ITS functions needed to meet the unique
needs expressed by stakeholders. Three of the four user services contained in this user service
bundle will partly satisfy stakeholder needs. These user services are described below.

Maintenance Vehicle Fleet Management

The maintenance vehicle fleet management user service provides the functionality to manage
maintenance vehicle operations. Specific functions supported by this user service include the
following:

Vehicle tracking

Vehicle dispatching

Portable system resource management

Work detail assignment and recording

Materials application and usage tracking
Vehicle-to-vehicle and vehicle-to-center communications

Roadway Treatment Management
The roadway treatment management user service provides the functionality to:

¢ Remotely sense weather and pavement conditions that could potentially impact normal
operations and compromise traveler safety

e Initiate the most appropriate action in response. Specific functions supported by this user
service include the following:

+ Detect snow and ice
«  Detect bridge scour
+ Detect avalanches
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+ Detect flooding and debris flow
+ Determine weather conditions
+ Roadside-to-center communications

Roadway Maintenance Conditions and Work Plan Dissemination

This user service is responsible for scheduling maintenance activities through identification of
infrastructure conditions. This task involves center-to-vehicle dispatching to improve vehicle
dispatching.
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NEXT STEPS

As noted in Section 1.2, the identification and definition of user services that satisfy ITS-related needs
constitute an initial step in planning the deployment of ITS solutions in Anchorage. User services
provide the framework upon which the long-range vision and the concept of operations will be based.
Development of the long-range vision is the next step in this project, followed by developing the
concept of operations and the development of the physical ITS architecture and the implementation
plan.
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INTRODUCTION

This document defines the Intelligent Transportation System (ITS) vision for the Municipality of
Anchorage (MOA). The ITS vision is based on current and future user needs and requirements that
have been previously established by stakeholders and defined in the User Needs document. These
user needs were then “mapped” to User Services in the National ITS Architecture to ensure
conformity with a nationally accepted approach. The next step, the ITS Vision, will illustrate how
future ITS deployments will affect transportation system users, and the various stakeholders in
Anchorage.

Understanding how the parts or elements of an ITS come together to improve travel is often difficult
to do when it is described on a system-by-system basis. This fact, combined with unfamiliar
terminology often associated with ITS, may make it hard to “paint a picture” of how system integration
will occur. This document will resolve the confusion associated with the proposed ITS deployments.
To begin, the goals of the ITS plan are presented. Next, the ITS elements that makeup the future ITS
are individually described. These definitions will form the foundation, needed to understand how
these elements will come together to form an integrated system. Finally, two hypothetical scenarios
are provided to show how motorists will use these systems in the future. These scenarios provide a
realistic account of how traveler safety and mobility will improve with the proposed ITS, given a
certain set of underling circumstances.
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GOALS

The ITS plan is supportive of the mission of the various departments of the city of Anchorage and the
surrounding communities within the Anchorage Metropolitan Area Transportation Study (AMATS)
region. The following describes the goals of the ITS plan. Figure 3-1 represents the relationships
between the goals. Developing a strong community is at the center of the goals. Meeting the
community’s safety and security needs helps to protect the core community values. Because all
services must be provided effectively, that goal forms the outer ring.

8

SECURITY

EFFECTIVE SERVICE DELIVERY

Figure 3-1: Anchorage ITS Goals

ENSURING PUBLIC SAFETY

One of the most important of all government services is that of ensuring the safety of the public. In
the context of the ITS plan, this goal relates to ensuring safe travel on all modes. To achieve this
goal, risks to public safety are reduced by:

¢ Reducing the presence of snow and ice on the roadway,
e Informing the public of hazards so they may avoid them, and

e Clearing crashes from the roadway as quickly as possible to reduce the potential for secondary
crashes.

SUPPORTING PUBLIC SECURITY

Public security in the context of this ITS plan relates to monitoring, managing, and mitigating potential
and actual major incidents and emergencies to ensure that they have the least impact on public
safety. Ideally, the goal is to eliminate all man-made security hazards, and to reduce the impact of
any natural disasters.
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SUPPORTING THE COMMUNITY VISION

ITS Long-Range Vision

The Anchorage 2020 Plan outlined a clear Community Vision (see box), and this ITS plan goal is to
support that vision. Providing services via ITS that contribute to an enhanced quality of life in the

AMATS region is included in the ITS vision.

and friendships flourish.

recreational and educational opportunities.

DELIVERING SERVICES EFFECTIVELY

Community Vision (From the Anchorage 2020 Plan)
o Adiverse, compassionate community where each individual is valued, and children, families

e A northern community built in harmony with our natural resources and majestic setting.
e Athriving, sustainable, broad-based economy supported by an efficient urban infrastructure.
e A safe and healthy place to live where daily life is enriched by a wealth of year-round

e A caring, responsive government that is accessible and equitable for all its citizens.
¢ An active learning community with abundant cultural amenities.

The city of Anchorage has demonstrated its commitment to the effective delivery of public services by
implementing a set of performance measures for every department within the city. An emphasis on
e-commerce is also being implemented by the city. This goal relates to implementing ITS that is:

¢ Able to make existing service delivery more efficient

e Providing a new, important service that we could not
provide before without today’s technology

o Cost effective

e Focused on customer service

Office of Planning,
Development and Community
Services Vision:

“Building a better community through innovation,
technology and customer service.”
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FUTURE ITS ELEMENTS

This section describes the ITS-related elements planned for the MOA. The ITS strategy for
Anchorage consists of four key program areas as illustrated in Figure 3-2. The ITS-related elements
associated with each program area are described and the associated benefits with regard to travel
and safety in Anchorage discussed. Real-world examples of how these elements come together to
improve mobility and traveler safety are provided in Section 4.

Year-Round
Operations

=

& O
%

< Ei\
Internal ‘

Operations

Traveler
Information

Incident/Emergency
Management

Figure 3-2: Anchorage ITS Strategy
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YEAR ROUND OPERATIONS

There are several ITS elements that will be used year round to help improve operations within the
MOA. These systems will provide information that will improve mobility and traveler safety in and
around Anchorage. Year-round ITS elements include the following.

Weather and Pavement Sensors

Roadway Weather Information Systems (RWIS) installed along the roadside measure ambient air
temperature, type and amount of precipitation, wind speed and direction, and relative humidity.
Weather sensors installed in the pavement measure pavement temperature, and help monitor the
amount of ice-fighting chemical remaining on the road surface. Pavement temperature sensors
mounted on vehicles such as snow plows and buses can also be a valuable source of weather
information.

Smart Snowplows

Smart Snowplows are equipped with several systems that enhance roadway safety, and enhance
snow and ice control operations. First, smart snow plows are equipped with automatic vehicle
location (AVL) sensors that are used to locate and track snow plows. Second, snow plows are
equipped with sensors that detect the presence of magnets along the edge of the roadway. This
provides snowplow operators with an image of the roadway that can be used to safely steer the
snowplow in the most extreme “white-out conditions.” Lastly, sensors on the snowplow can detect
and record pavement temperatures, allowing the plow operator to treat the roadway as needed. This
will significantly reduce the amount of chemical used and the amount of particulates released into the
air.

Smart snowplows as well as other maintenance vehicles, may be equipped with systems to monitor
vehicle performance. These sensors collect various diagnostic information, including engine
temperature and oil pressure, and transmit this information to the maintenance vehicle facility. This
will enhance roadway safety, and will limit significant maintenance issues in the future.

Integrated Traffic Signal System

The future ITS in Anchorage will include an advanced traffic control system to allow the MOA to
control their traffic signals remotely from an operations center. Operators will be able to monitor,
verify, and change signal timing patterns from a fixed facility. This will improve operations, since
operators will not be required to visit the site to make these changes. In addition, operators can
easily pre-empt signal timing to give emergency responders “green time” throughout their trip. Timing
patterns can also be adopted to fit the travel patterns of traffic arriving and leaving stadiums or other
large venues.

Needs Study for Transit Signal Priority

Transit Signal Priority Systems interact with traffic signals in the field to extend “green time” to transit
vehicles. Sensors connected to the traffic signal detect signals emitted by the system on the transit
vehicle. The interaction between the two systems extends traffic signal “green-time” enabling transit
vehicles to pass through the intersection where they would otherwise have to stop. This reduces
delay time and helps achieve schedule adherence. Customers perceive that their trip is either
quicker or more reliable, thereby enhancing their transit experience. This attracts new riders while
retaining the existing ones, and enhances emergency response when transit vehicles are used during
disasters for evacuation, triage, etc.
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Highway-Rail Intersection (HRI) Warning System

HRI warning systems are used to reduce train/vehicle collisions through advance warning.
Specifically, these systems provide timely warnings to notify drivers that a train is approaching and
likewise train operators receive notification that a vehicle is in the HRI. The equipment at the HRI
may also be interconnected with adjacent signalized intersections so that local control can be
adapted to highway-rail intersection activities. Sensors in the roadway infrastructure assess vehicle
locations and speeds near an intersection. Using this information, a warning is determined and
communicated to the approaching vehicle using a short-range communications system. Less
sophisticated HRI systems may include visual displays or flashing signs that give motorists advanced
warning of an approaching train.

Smart Fare Box

Smart Fare Box Systems are installed on transit vehicles and are used to collect ridership, fare, and
origin-destination information. These systems will streamline transit operations, and enable better
route assignment, equipment usage, and route planning.

Transit Vehicle Management

Transit On-board Vehicle Management Systems automatically detect vehicle mechanical problems
and report them to the transit agency’s maintenance department. Sensors are installed on-board
transit vehicles and transmit diagnostic information to the maintenance facility in almost real-time.
This significantly enhances transit operations and roadway safety. Prior to the implementation of
these systems, vehicle problems often remained undiscovered until the vehicle became damaged or
inoperable. A transit vehicle management system, reports these problems earlier, giving
maintenance personnel time to fix the vehicle and dispatch it when maintenance services are
completed.

INCIDENT AND EMERGENCY MANAGEMENT SYSTEMS

Identifying and reporting incidents soon after they occur can decrease response time, improve safety,
and minimize delays and other traffic related effects. The impact of incidents on travel safety and
roadway efficiency can be minimized through several ITS technologies. These technologies enhance
incident identification, verification, notification, and response. Thus, these systems enable operators
to dispatch appropriate personnel and equipment quickly, clearing incidents and treating victims in
an efficient and timely manner.

Hazardous Materials Tracking and Reporting

Weigh stations are equipped with systems which enable operators to process manifests and weigh
their vehicles without stopping. This will enable staff at the weigh station to identify commercial
vehicles carrying hazardous materials and, if necessary, divert them to alternate routes. Weigh
station staff can input HazMat information in the condition acquisition and reporting system (CARS)
(See Section 3.3) where it can be accessed by other authorized users.

Closed Circuit Television (CCTV)

CCTV is used to monitor and confirm congestion, incidents, weather, and road surface conditions.
CCTV cameras will greatly enhance incident management operations through quick identification and
verification of incidents. This enables quick dispatch of appropriate equipment needed to the clear
the incident, treat injured persons, and clear or treat the roadway.
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Vehicle Detection

Vehicle detection sensors enable operators to monitor traffic volumes and congestion from a remote
location. Traffic data can be stored in a database and used to enhance transportation operations,
maintenance, and planning processes.

Dynamic Message Signs (DMS)

Fixed and portable DMS are used along freeways and major arterials to report incident information to
motorists and to guide motorists around affected areas. Signs can also provide alternative routing
directions or other pertinent messages.

Highway Advisory Radio (HAR)
HAR provides audible warnings to drivers well in advance of an impacted area.

The incident management technologies described above can have a beneficial impact on several
areas of transportation, including commercial vehicle operations and emergency management.
Incident management technologies make it easier to inform commercial vehicle operators of incidents
in a timely fashion, so an adequate amount of time is given to divert the vehicle around the incident.
Likewise, emergency management dispatchers can use or benefit from incident management
technologies by visually confirming and determining the extent of an incident. Dispatchers can relay
this information to emergency responders in the field so an appropriate route can be selected and
necessary preparation made before arriving at the scene.

TRAVELER INFORMATION SYSTEMS

In the future, travelers will utilize land-line and wireless communications for obtaining travel-related
information. Wireless communications will provide access to traveler information at all times and in
most locations.

5-1-1

Recently launched in the Cincinnati/Northern Kentucky metropolitan area, the 5-1-1 telephone
traveler information service is gaining popularity with other states, and is expected to be widely
implemented in the future. Drivers can call the 5-1-1 number on their mobile communication device
(e.g., cell phones) to obtain near real-time traveler information.

Internet

The Internet is a vital medium for distribution of pre-trip traveler information. Whether at home, work,
or another fixed location, information on the Internet can be easily accessed, to plan a trip. Filtered
traveler information from the CARS database will be provided to travelers via the Internet. In addition
to this information, users will also be able to gain access to the Capital and Transportation
Improvement Plans.

Wireless Web

In the future, motorists will likely be able to obtain pre-trip and en-route traveler information via a
personal digital assistant or other device that supports wireless web browsing. On-board devices will
be fully equipped with web-based Traveler Information Systems. This will allow drivers to obtain
directions to their destination, including but not limited to the nearest gas station or restaurant, without

stopping.
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SYSTEMS FOR INTERNAL OPERATIONS

ITS can help facilitate better internal operations. ITS provides the capability for agencies to minimize
the use of financial and physical resources. The following technologies will help streamline
operations, reduce costs, and improve the safety and efficiency of the roadway network.

Mobile Data Terminals (MDTS)

MDTs can greatly enhance internal agency communication in the MOA. These systems will provide
personnel in the field with greater flexibility to collect and report information. This will enhance in-field
operations and will alleviate the burden traditionally placed on dispatchers at a fixed facility. MDTs
also provide easier means to disseminate information from the field to the operation center.

Material Usage Tracking

Tracking the amount of ice- and snow-fighting chemicals, fuel, and other resources consumed by
various maintenance activities will significantly enhance operations in Anchorage. Tracking the use
of resources year after year will allow more precise resource ordering, thus reducing overspending.

Asset Management

An Asset Management System stores pavement and infrastructure condition information so it can be
used more effectively. This information can be integrated into a geographic information system and
used to easily identify the condition of infrastructure at desired locations. This allows funding to be
allocated among roadways and/or structures in most need of repair.

Automatic Vehicle Location (AVL)

AVL sensors installed on transit, maintenance, and emergency response vehicles will communicate
with global positioning systems (GPS) to provide dispatchers with real-time vehicle locations and
movements. This information can enable dispatchers to assign vehicles to a location (e.g., avalanche
or transit stop) based on the current location of an available vehicle. This technology can also be
used to quickly locate a stalled or disabled vehicle and to provide real-time bus arrival information to
transit users via the Internet, kiosks, or message boards at transit stops.

Shared Traveler and Traffic information Database

Individual agency data is a valued asset not only to the agency itself but to other agencies as well. A
shared traveler and traffic information database will enable agencies to share their electronic data
(e.g., crash data) in exchange for other agency data. This will enhance operations of each
participating agency, by reducing data collection costs, and increasing data usefulness.

Condition Acquisition and Reporting System (CARS)

CARS is a web-based software tool that allows authorized staff (i.e., police, city officials, DOT
personnel, or other users) to input accident, construction, delay, and other roadway and weather
information into statewide databases. Users of the system can store information on active incidents
(e.g., hazardous material spills, crashes, or natural disasters) or planned incidents (e.g., events,
construction activities, road closures) in the database quickly using pull down menus, or manually
using text entries. This information is then plotted and illustrated graphically for quick reference. This
information can then be passed along to the traveler via the Internet, HAR, DMS, or other
communications channel.

Common Geographic Information System (GIS)

A GIS enhances data analysis by displaying text and numerical information in spatial format. This
enables quick and easy identification of patterns in the data as it pertains to specific areas in the
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municipality and surrounding areas. In addition, a GIS also offers advanced functionalities including
buffers and queries that help users analyze a data set.

Many agencies in Anchorage own a geographic information system, but GIS information is not
currently exchanged. Different GIS programs and lack of inter-agency cooperation contribute to
difficulties in information exchange. A common GIS system can enable exchange of usable map
layer files between agencies, resulting in enhanced information exchange.
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THE ITS VISION

TRAVELER INFORMATION SCENARIO

It's the year 2012 and Steve Lindstrom, Vice President of Operations with the Northwest Frontier
Fishing Company out of Seattle, Washington, needs to go to Anchorage in late September on
business to meet with local boat operators and discuss upcoming fishing season staffing needs.
Steve needs to spend three days in Anchorage—Tuesday, Wednesday, and Thursday—and decides
to make hotel and rental car reservations for the trip. On a cool and windy Monday afternoon, Steve
flies out of SeaTac Airport for Anchorage. Because he is flying on one of Boeing’s new Sonic Cruiser
Jets, he makes the trip to Anchorage in less than three hours—Wow!

Upon arrival at Anchorage International Airport, he proceeds through baggage check and secures his
rental car. Immediately adjacent to the rental car area are a series of five-foot-tall electronic kiosks.
These kiosks provide real-time traffic conditions, web-based trip planning for the People Mover transit
system, and other traveler information for such items as hotels, restaurants, and destination resorts.

After viewing the real time traffic conditions page, Steve makes his way to the rental car holding Iot.
The car he reserves has on-board telematics’ whereby Steve can plot his origin (the airport rental car
lot) and destination (the hotel). The system guides him on the quickest path between the two points,
and he is able to get from the airport to his hotel without the need of a paper map. The system also
comes equipped with an on-board global positioning system (GPS), which can interface with the on-
board computer to accurately pinpoint where his car in the greater Anchorage area. This system is
tied to a database, which provides audio information about restaurants, retail establishments,
recreation sites, and other information. Through this system, he was able to find the location of a
restaurant that serves a good steak dinner in downtown Anchorage. Being in the fishing industry for
many years, Steve has long grown tired of eating fish.

While en-route to the hotel, Steve encounters a road re-surfacing project that is taking place on
Minnesota Drive and local traffic is backed up approximately a quarter of a mile. Luckily, the State
DOT has installed a portable dynamic message sign upstream and provided a detour route for
through travelers. The coordinates for this route are sent off to the traffic operations center and are
converted into the municipality’s geographic information system (GIS) and web-based output file is
uploaded to the web server. The system came equipped with the ability to send a traffic alert warning
to Steve’s screen in his rental car. Steve reaches over and touches the screen and the detour
message (with suggested alternative route) comes up both in visual and audio formats. Since Steve
is a safe and conscientious driver, he listens to the detour message and through the integration of his
onboard GPS, is able to take the audio directions and follow the detour route.

Why is this section of the highway being resurfaced at this time? Data from the recycled asphalt
system has informed the state that this section of the state highway needs repair presently to
minimize further damage to the roadway and to vehicles. Based on good planning, there is budget to
complete the resurfacing at this location prior to the onset of winter. The maintenance project is in its
last week and traffic operations should be back to normal by the weekend.

As Steve is unpacking in his hotel room, he monitors the Weather Channel on the television.
Weather forecasters are predicting a severe early winter storm to hit Anchorage within the next 12-24
hours. At the State Operations Center at Ft. Richardson, detailed weather information has been
provided to the state’s roadway weather information system (RWIS). The RWIS website has been
updated with the latest weather report. The following morning, it starts to snow lightly. After he looks
out the window to see how the roads are (they're clear), Steve checks the website and determines

1 Telematics is an emerging market of automotive communications technology that combines
wireless voice and data to provide location-specific security, information, productivity, and in-vehicle
entertainment services to drivers and their passengers.
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that he can make it to his first meeting across town by car. Upon returning to the hotel later in the
afternoon, it is snowing more heavily and the winds are approaching 20 miles per hour. Steve
anguishes about having to drive in this weather.

By the next morning, the storm has taken a turn for the worse. Visibility is minimal due to the blowing
snow. The snowplows have already been dispatched but can’t keep up with the amount of snow that
is falling. Prior to leaving his room for his second day of meetings, he listens to the traffic reports on
the radio and the “picture” outside is not good. Traffic on the streets is barely moving and there are a
number of reports that cars have stalled or slid off of roads. He turns on to the TV and consults the
municipality’s traffic channel, which provides continuous real-time images of the highway system via
a distributed network of closed circuit television cameras (CCTV).

After viewing the images on the TV and consulting the RWIS site, he determines that traveling by car
is too risky and decides to take the bus to his meeting. He consults the People Mover website and
using their Trip Planner tool, is able to determine which bus he needs to take to get to his meeting.
Luckily for Steve, a bus stop with a shelter is located just outside the front door of his hotel. It has a
reader board that announces when his particular bus will arrive. Looking at the reader board, Steve
realizes that the bus won'’t reach the hotel location for another 15 minutes. He takes the time to order
a cup of coffee, pick up a local newspaper, and relax in the warmth of the hotel lobby until the bus
arrives.

The buses, which have GPS/automatic vehicle location (AVL) capabilities, can transmit location data
and automatic passenger counts, make stop announcements on board the bus, and transmit CCTV
images back to the central dispatch center, all in real-time mode. Data from this system has helped
People Mover transit system plan better service and reduce operating costs.

The advanced weather information via RWIS provides the municipality public works personnel with
information to more effectively stage snow removal operations. The CCTV images are fed back to a
central operations center where staff work with public safety and maintenance/operations personnel
to respond to incidents caused by the storm. Messages to field operations personnel are dispatched
to onboard mobile data terminals (MDTs) installed in their trucks. Preprogrammed message sets
help to reduce the need for voice communication channels thereby freeing up more radio channels
for emergency personnel (police and fire) where needed.

Systems to track snow and ice have been in place for five years and public works staff is using output
reports to support operations. In fact, data gathered from the system has helped the municipality
plan ahead and store enough de-icing chemicals to handle a severe winter storm like the one
currently taking place in the Anchorage area. This data has led to the savings of on average
$200,000 per year in operations costs since the system was established five years earlier. The
system paid for itself within the first year of operation.

The staff easily accesses much of the data supporting the municipality maintenance and operations
functions. Efforts a few years ago to integrate files and build off of a common GIS base layer has
made it much easier to conduct “what if” scenarios during the storm. Sure, there was a struggle to
coordinate the data files from a number of departments. However, a study eight years earlier stated
that the municipality could coordinate its databases and GIS among its many Departments and
achieve greater functionality to provide more analyses to support planning, operations, and
maintenance functions citywide. It took a few years to fix the data so that it was coordinated and to
set up the maintenance procedures for new and edits layer files. However, despite the time it took to
do the work, there is general consensus that the integration project is a success across all
municipality departments. Folks wouldn’t have it any other way.

One common “what if” scenario that is being played out using the GIS is the impacts of run-off of
melted snow on the municipality’s drainage system. Three years earlier a severe winter storm
followed by a warm period saw extreme flooding. The drainage system in some locations was over-
taxed, but staff did not have data to help them mitigate the emergency. It was determined that a
drainage GIS could have helped the municipality better respond to the incident. Efforts were made at
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that time to link this set of drainage files to the broader municipality-wide system to ensure
consistency and reduce the need to build the system from the ground up, saving thousands of dollars
in the process.

By Thursday, the storm has subsided and municipality snow removal teams are hard at work plowing
snow and distributing sand and de-icing chemicals on the major thoroughfares. Steve has had a
successful trip and is able to take his car back to airport. He leaves with the memory of experiencing
a strong winter storm, but content in the realization that he was able to get around and get his work
done. Little does he know that a great deal of technology worked behind the scenes to enrich his
experience.

EARTHQUAKE INCIDENT SCENARIO

A tired, but enthusiastic state trooper named Amy begins the day at her house in Eagle River. Itis a
calm sunny day in the low 40’s. On her way to work, she drops off her two-year-old son at daycare.
Her son was up frequently the night before and she didn’t get much sleep. Ah, the joys of
parenthood! After dropping her son off, she heads for her job as manager of the dispatch unit for the
state patrol, which is headquartered at Fort Richardson.

Later that afternoon, around 3:30 p.m., a severe earthquake hits the region. The quake, with a
magnitude of 7.2 on the Richter scale, is centered 5 miles northwest of Wasilla. Because the
epicenter of the quake is five miles below the surface, the damage isn’t as extensive as it could have
been. Amy and her co-workers are a ‘little shook up”, but no injuries are reported. The dispatch
center communications system is operational. Within seconds, the dispatchers are getting flooded
with calls.

The municipality of Anchorage and other federal and state government agencies have immediately
initiated their earthquake response plan. It is determined that the central operations center at Fort
Richardson has received minor damage and the LAN is still operational. Cellular phone service
demand is extreme and most people cannot make calls. Interestingly, five years earlier, a multi-
agency committee was established to coordinate protocols on the use of radio channels during
emergencies. Those protocols were made a part of the disaster plan. Their foresight is being
rewarded as the radio system is working perfectly and there is adequate supply of voice channels to
facilitate communication. Messaging capabilities are also engaged with public safety personnel via
mobile data terminals installed in their vehicles.

Highway operations personnel at Ft. Richardson are monitoring closed circuit television cameras at
key highway and bridge locations. Operators have the ability to use the pan, tilt and zoom features of
the cameras to pinpoint incidents and determine the nature of problems on the highway system. A
train derailment near Minnesota Drive and W. Tudor Road has caused an accident with some
automobiles involved. Cameras in this location have helped determine that there are possible injuries
and the local hospital is alerted. Paramedic personnel are dispatched to the scene. The paramedic
vehicles come equipped with cameras that can provide a wireless video feed back to the hospital.
Because of this capability, doctors are better able to determine the nature of the injuries and
prescribed treatment instructions to paramedics on the scene.

Personnel at various operations centers are using a coordinated GIS to analyze scenarios such as
impacts to the utility infrastructure (namely, sewer, water, electrical and others) to ascertain possible
by-pass routes around damaged systems. Fortunately, there was a backup redundant GIS server in
place as the primary server was damaged in the earthquake. Electrical power was out in Palmer and
utility crews have been dispatched to repair the downed electrical lines.

On the roadside, the Fort Richardson operations have begun dispatching trucks with emergency
supplies to disaster spots around the area. En route, the trucks receive up-to-the-minute travel and
disaster response information via mobile data terminals onboard their vehicles.
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Severe traffic is backing up city streets. |Initially, the traffic signals in the downtown area are not
functioning and travelers see only flashing red lights. Within an hour, the central traffic operations
center got the signal control system under control and functioning normally. Traffic is anything but
normal. Gridlock conditions still exist on many of the city’s major arterials. However, bus vehicles
equipped with transit signal priority equipment are able to communicate with signal controllers on the
street. Signals from the buses to the controllers call for longer green times, thereby allowing the
buses to move more quickly through congested intersections.

In other areas not equipped with transit signal priority capability, excessive starts and stops are
putting a strain on bus engines. One bus is experiencing high engine temperatures, and breakdown
is imminent. This information is fed directly to the People Mover maintenance department where
another bus is deployed to intercept the ailing bus and to transfer passengers in a timely manner.
Once the bus operator informs the perplexed passengers about why they need to transfer buses,
they are greatly relieved that they won't get stranded on a disabled bus.

Across town, the Knik River Bridge has received structural damage and large commercial vehicles
and buses are temporarily precluded from crossing. The state’s structural engineers have inspected
the bridge and determined that heavy loads on the bridge pose a high risk to the facility. Dynamic
message signs (DMS) are immediately deployed upstream to warn travelers of this fact. To facilitate
the flow of heavyweight vehicles, the folks back at Fort Richardson, use their GIS to define an
appropriate detour route. Signage and traffic control crews are dispatched to the area to install
temporary DMS that inform travelers of the detour. This message is also broadcast over Highway
Advisory Radio.

Amy is able to get through to the daycare facility back in Eagle Harbor. Her neighbor, Susan, was
able to pick up her son and take him back home until Amy could leave the office. Because of the
emergency, Amy has to work two extra hours, but it could have been worse. The upfront planning,
coordination, and technology has been working well, despite the earthquake. The general situation
has stabilized within a few hours after the quake.

Months later, various personnel from the military, state and municipality receive commendations from
the Governor and the head of the Federal Emergency Management Agency (FEMA) for their
professional response to the emergency. Amy’s team received a commendation from the Governor
for their efforts in keeping the lines of communication open with essential State Patrol field officers
and other support personnel. Amy was especially proud, as her son and family were in attendance to
see her get the commendation.
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INTRODUCTION

This Concept of Operations is one of six documents that have been developed for the Municipality of
Anchorage (MOA) as part of its effort to create a regional Intelligent Transportation System (ITS) plan
and architecture.

PURPOSE

The purpose of the concept of operations is to fully define operational and institutional relationships,
as well as communication elements of the municipality’s regional ITS architecture. An analysis is
provided of future functionality and ITS deployments that will continue to increase the safety and
efficiency of travel in the Anchorage area and improve internal MOA operations.

This document partially ensures that ITS projects are not deployed in an isolated or “stove-pipe”
manner that limits the functionality of ITS deployments. An integrated ITS enhances the operational
efficiency and safety of transportation systems in the region and provides transportation operation
and maintenance personnel with a means to exchange real-time data and information.

In addition, this document provides a baseline analysis of the operational ITS capabilities and needs
in the Anchorage region, and identifies potential opportunities for integration.

This concept of operations also identifies:

e Transportation operations and management needs that ITS should address
o Future ITS elements to be installed

o Assessments of impacts to future ITS deployments on existing systems

e Analysis of computer and communication systems needed to realize the ITS vision

CONFORMITY WITH THE NATIONAL ITS ARCHITECTURE

On April 8, 2001, The United States Department of Transportation (USDOT) in cooperation with the
Federal Highway Administration (FHWA), published a final rule that specifically addresses the
conformity requirements of the National ITS Architecture and standards in the planning, development,
and implementation of ITS projects. Around the same time, the Federal Transit Administration (FTA)
issued an ITS Architecture Policy Statement that mirrors very closely requirements in the FHWA Final
Rule. Both the FHWA Final Rule and FTA policy require that ITS projects conform to the National ITS
Architecture and applicable standards when using highway and mass transit funds from the Highway
Trust Fund.

The focal point of the ITS Architecture and Standards Conformity Final Rule is to ensure that current
and future opportunities to integrate ITS across modes and multiple jurisdictions for the purpose of
improving transportation operations are not overlooked in project development. Note that conformity
with the National ITS Architecture does not require state and local agencies within the Anchorage
region to link each of their internal functions, nor does it require that they link to or share data with
other operating agencies. The Final Rule and Policy encourages operating agencies to consider the
possibilities and make opportune choices to provide safe and efficient transportation services to
travelers.

The process employed in the development of the concept of operations for the MOA and its partner
agencies, as well as the other architecture documentation, provides the required process and
documentation to meet the intent of the Final Rule and Policy. To that end, this process focuses on
the operational needs of the MOA, their regional partners, potential partners, and the information
needed to make decisions about the future of the ITS in the region.
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CHAPTER ORGANIZATION

Section 2 provides a detailed description of the methodology that was implemented to develop the
concept of operations.

Section 3 describes the ITS Vision for the MOA. This section presents a user’s futuristic perspective
of how ITS will be deployed to meet the transportation needs, goals, and objectives of the Anchorage
region. In addition to identifying the ITS Vision for the Municipality, this report also considers other
stakeholder’s transportation needs, goals, and objectives, and their role in providing integrated ITS
functions.

Section 4 provides an operational analysis of ITS functions in the Anchorage region. This section
defines the information that is shared among agencies. It also maps current ITS functions to those
identified in the National and State of Alaska ITS Architectures.

Section 5 provides a comparison evaluation of data currently available, and data required to support
future operational requirements. It also provides an analysis of legacy systems that could potentially
help realize the ITS vision.

Section 6 provides an analysis of existing communication systems that are currently available to
support ITS services identified in the ITS vision. This section also identifies gaps between the
available communication systems and systems that are needed to support the ITS vision for the
municipality.

Section 7 presents a summary of findings.
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METHODOLOGY

This section defines the methodology used in the development of the Anchorage ITS Concept of
Operations. This methodology fully considers the requirements of the National ITS Architecture and
Standards Conformity Final Rule and Policy.

STAKEHOLDER INVOLVEMENT

A focal point of the National ITS Architecture Final Rule and Policy is to involve each of the
stakeholders that will be responsible for, or affected by, the operation and management of
transportation systems in the MOA. The process of ensuring stakeholder involvement as part of this
project was fostered by interactive workshops, a series of one-on-one interviews, and telephone
interviews. These activities primarily focused on identifying current and future operational needs, and
viable potential solutions of the MOA and its regional partners.

Stakeholders affected by, or responsible for systems in the MOA are identified below.

e ADOT&PF Traffic & Safety (Central Region) e Alaska Trucking Association

o ADOT&PF Bridge Office e Alaska Division of Tourism

o ADOT&PF Traffic Materials ¢ MOA Street Maintenance

e ADOT&PF Maintenance e MOA Planning

e ADOT&PF Highway Data Section e MOA Traffic Engineering

e Fort Richardson Army Base e MOA IT Department

e Elmendorf Air Force Base e MOA Project Management

e Emergency Medical Services e MOA Emergency Operations Center

e Department of Motor Vehicles e MOA Purchasing Department

e Alaska Division of Air Quality (ADEC) ¢ MOA Public Transportation

e University of Alaska — Anchorage e MOA Fire

e Alaska State Troopers e MOA Police

e Alaska Railroad Corporation e MOA Planning

¢ ADOT&PF Central Region Planning ¢ MOA Public Works Technical Services
e ADOT&PF Statewide Planning e MOA Health & Human Services

e ADOT&PF Division of Emergency Services e MOA Port of Anchorage

e ADOT&PF Commercial Vehicle Enforcement e State Emergency Management Center
METHODOLOGY

This concept of operations has been developed partially based on outreach conducted during the
State of Alaska Department of Transportation ITS Statewide Deployment Strategy effort, and
continued during this effort to develop an ITS architecture for the MOA. The project team provided
additional dialogue with Anchorage and other stakeholders throughout the region as part of the effort
to identify user needs for developing the municipality’s ITS architecture. The concept of operations is
being developed to define the institutional responsibilities and steps necessary to accomplish the ITS
vision for the region.

An extensive outreach process has been accomplished through interactive workshops and a series of
one-on-one interviews and telephone interviews. Figure 4-1 illustrates the relationship of each step of
the methodology employed in developing the concept of operations for the municipality. Each of the
steps in the concept of operations development is described below.
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Figure 4-1: Concept of Operations Development Methodology

Vision — Internal to Municipality

Development of the ITS Vision helps define how the municipality would like to function in the long-
term. Additionally, it has provided a high-level analysis of the infrastructure, services, and information
flows that will be required to realize the transportation goals and objectives in the region. The
development of the ITS Vision has relied heavily on input and interaction with the municipality and its
stakeholders.

Vision — External Stakeholders

Understanding the ITS from the perspective of external stakeholders was a critical step in the
development of the ITS vision. Realizing the ITS vision set forth for Anchorage will require the
involvement of multiple public and private entities. Therefore, involving external stakeholders in the
development of the ITS Vision provided the opportunity to identify information flows that will help to
support the integration of ITS functions.

Operational Analysis

The operational analysis led to the development of the concept of operations. Analysis of current
functions determined what functions would need to be implemented in the future to fully realize the
ITS Vision.

After baselining current functions, the concept of operations was validated in a workshop environment
through operational scenarios. Operational scenarios were developed to emulate both normal and
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emergency operations. The focus of the operational scenarios was to answer the following
guestions:

What actions do the MOA and other stakeholders partake in given a certain situation?
What information is required to support operations?

How is ITS used to support operations?

How could ITS potentially enhance operations in the future?

Systems Analysis

As part of the systems analysis, computer system architectures (such as distributed and client-server)
were reviewed for their ability to support the ITS Vision. In addition, processing power needs were
considered (for example, polling and processing data at once per second versus once per minute).

Legacy Systems Analysis

Legacy systems analysis is important for a number of reasons. First, the analysis enables a
determination to be made regarding whether they will be able to support the ITS functions identified in
the ITS vision. Consequently, the analysis provides a baseline to determine what systems or
functions will need to be deployed in the future to realize the ITS Vision. Legacy systems are
characterized at a high level in this analysis in terms of:

Type of system or equipment

Functional description of the system or equipment
Locations of system or equipment deployments
Data provided by the system

Power requirements of the system or equipment
Communication systems requirement

Communications Analysis

Analysis of existing communications systems is important to determine if the existing communication
systems can support the ITS functions identified in the ITS Vision. This analysis also provides a
baseline to determine what additional communications systems will be required to support the ITS
Vision. Existing communications systems are characterized in this analysis in terms of:

Deployed communications technology

System owner/operator

Units deployed (e.g., nhumber of circuits, fiber links)
System capacity
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GOALS

The ITS plan is supportive of the mission of various departments of the MOA and the surrounding
communities within the Anchorage Metropolitan Area Transportation Study (AMATS) region. The
following describes the goals of the ITS Plan. Figure 4-2 represents the relationships between the
goals. The center goal is developing a strong community. Meeting the community’s safety and
security needs helps to protect the core community values. Because all services must be provided
effectively, that goal forms the outer ring.

®

SECURITY

EFFECTIVE SERVICE DELIVERY

Figure 4-2: Anchorage ITS Goals

ENSURING PUBLIC SAFETY

One of the most important of all government services is that of ensuring the safety of the public. In
the context of the ITS Plan, this goal relates to ensuring safe travel on all modes. To achieve this
goal, risks to public safety are reduced by:

e Reducing snow and ice on the roadway,

¢ Informing the public of hazards to be avoided, and

e Clearing crashes from the roadway as quickly as possible to reduce the potential for
secondary crashes.

SUPPORTING PUBLIC SECURITY

Public security in the context of this ITS plan relates to monitoring, managing, and mitigating potential
and actual major incidents and emergencies to ensure that they have the least impact on public
safety. Ideally, the goal is to eliminate all man-made security hazards, and to reduce the impact of
any natural disasters.
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SUPPORTING THE COMMUNITY VISION

The Anchorage 2020 Plan outlined a clear Community Vision (see box), and this ITS plan goal is to
support that vision. The ITS vision includes providing services via ITS that enhance the quality of life
in the AMATS region.

Community Vision (From the Anchorage 2020 Plan)

e Adiverse, compassionate community where each individual is valued, and children, families and
friendships flourish.

e A northern community built in harmony with our natural resources and majestic setting.

e Athriving, sustainable, broad-based economy supported by an efficient urban infrastructure.

e A safe and healthy place to live where daily life is enriched by a wealth of year-round recreational
and educational opportunities.

e A caring, responsive government that is accessible and equitable for all its citizens.

e An active learning community with abundant cultural amenities.

DELIVERING SERVICES EFFECTIVELY

The MOA has demonstrated its commitment to the effective delivery of public services by
implementing a set of performance measures for every department. The municipality is also
emphasizing e-commerce. This goal relates to implementing ITS that is:

e Able to make existing service delivery more efficient

¢ Providing a new, important service not possible
without today’s technology

o Cost effective

e Focused on customer service

Office of Planning, Development and
Community Services Vision:

“Building a better community through
innovation, technology and customer
service.”
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KEY PROGRAM AREAS

This section describes the ITS Strategy (i.e., Key Program Areas) planned for the MOA. The ITS
Strategy for Anchorage consists of four key program areas, as depicted in Figure 4-3. The ITS-
related elements of each program area are described and the associated travel and safety benefits
are discussed.

Year-Round
Operations

Internal
Operations

Traveler
Information

Incident/Emergency
Management

Figure 4-3: Anchorage ITS Strategy
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YEAR ROUND OPERATIONS

There are several ITS elements that will be used year round to help improve operations within the
MOA. These systems will provide information that will improve mobility and traveler safety in and
around Anchorage. Year-round ITS elements are described below.

Weather and Pavement Sensors

Roadway Weather Information Systems (RWIS) installed along the roadside measure ambient air
temperature, type and amount of precipitation, wind speed and direction, and relative humidity.
Weather sensors installed in the pavement measure pavement temperature, and help monitor the
amount of ice-fighting chemical remaining on the road surface. Pavement temperature sensors
mounted on vehicles such as snowplows and buses can also provide a valuable source of weather
information.

Smart Snowplows

Smart snowplows are equipped with several systems that enhance roadway safety and snow- and
ice-control operations:

e First, smart snowplows are equipped with Automatic Vehicle Location (AVL) sensors that are
used to locate and track snowplows.

e Second, snowplows are equipped with sensors that detect the presence of magnets along
the edge of the roadway. This provides snowplow operators with an image of the roadway
that can be used to safely steer the snowplow in the most extreme “white-out conditions.”

e Lastly, sensors on the snowplow can detect and record pavement temperatures, allowing the
snowplow operator to treat the roadway as needed. This will significantly reduce the amount
of chemical used and the amount of particulates released into the air.

Smart snowplows and other maintenance vehicles may be equipped with systems to monitor vehicle
performance. These sensors collect various diagnostic information, including engine temperature
and oil pressure, and transmit it to the maintenance vehicle facility. This enhances roadway safety
and limits significant maintenance issues in the future.

Traffic Signal System

The ITS in Anchorage includes an advanced traffic control system to allow the MOA to control their
traffic signals remotely from an operations center. Operators are able to monitor, verify, and change
signal timing patterns from a fixed facility. This will improve operations since operators are not
required to visit the site to make these changes. In addition, software installed locally at traffic signals
enables traffic signal pre-emption to give emergency responders “green time” when responding to an
emergency. Timing patterns can also be adopted to fit the travel patterns of traffic arriving and
leaving stadiums or other large venues.

Highway-Rail Intersection (HRI) Warning and Pre-emption Systems

HRI warning and pre-emption systems are used to increase safety and reduce potential train/vehicle
conflicts. HRI warning systems determine the probability of a collision at an equipped intersection
(either highway-highway or highway-rail) and provide timely warnings to drivers and train operators.
The equipment at the HRI may also be interconnected with adjacent signalized intersections to adapt
local control to highway-rail intersection activities. Sensors in the roadway infrastructure assess
vehicle locations and speeds near an intersection. Using this information, a warning is determined
and communicated to the approaching vehicle through a short-range communications system. Pre-
emption systems improve safety by automatically changing a traffic signal indication to red when a
train approaches.
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Needs Study for Transit Signal Priority

Transit Signal Priority Systems interact with traffic signals to extend “green time” to transit vehicles
furnished with the necessary equipment. Sensors connected to the traffic signal detect a signal
emitted by equipment on the transit vehicle. The extended “green-time” enables transit vehicles to
pass through the intersection where they would normally have to stop. This reduces delay time and
helps achieve schedule adherence. Customers perceive that their trip is either faster or more
reliable, thereby enhancing their transit experience. This attracts new riders and retains existing
ones. Transit signal priority can also assist with emergency management when transit vehicles are
used for evacuation or triage during a disaster.

Smart Fare Box

Smart Fare Box Systems are installed on transit vehicles and used to collect ridership, fare, and
origin-destination information. These systems streamline transit operations and enable better route
assignment, equipment usage, and route planning.

Transit Vehicle Management

Transit onboard vehicle management systems automatically detect vehicle mechanical problems and
report them to the transit agency’s maintenance department. Sensors installed onboard transit
vehicles transmit diagnostic information to the maintenance facility in almost real-time, significantly
enhancing transit operations and roadway safety. Prior to the implementation of these systems,
vehicle problems often remained undiscovered until the vehicle became damaged or inoperable. A
transit vehicle management system; however, reports these problems earlier, giving maintenance
personnel time to repair and dispatch the vehicle when maintenance services are completed.

INCIDENT AND EMERGENCY MANAGEMENT SYSTEMS

Identifying and reporting incidents soon after they occur can decrease response time, improve safety,
and minimize delays and other traffic-related effects. The impact of incidents on travel safety and
roadway efficiency can be minimized through several ITS technologies. These technologies enhance
incident identification, verification, notification, and response. Thus, these systems enable operators
to dispatch appropriate personnel and equipment quickly, clearing incidents and treating victims in an
efficient and timely manner.

Hazardous Materials Tracking and Reporting

Weigh Stations are equipped with systems that enable operators to process manifests and weigh
their vehicles without stopping. This will enable staff at the weigh station to identify commercial
vehicles carrying hazardous materials and if necessary divert them to alternate routes.

Closed Circuit Television (CCTV)

CCTV is used to monitor and confirm congestion, incidents, weather, and road surface conditions.
CCTV cameras will enhance incident management operations through fast identification and
verification of incidents. This enables quick dispatch of appropriate equipment needed to the clear
the incident, treat injured persons, and clear or treat the roadway.

Vehicle Detection

Vehicle detection sensors enable operators to monitor traffic volumes and congestion from a remote
location. Traffic data can be stored in a database and used to enhance transportation operations,
maintenance, and planning processes.

Dynamic Message Signs (DMS)

Fixed and portable DMS are used along freeways and major arterials to report incident information to
motorists and to guide motorists around affected areas. Signs can also provide alternative routing
directions or other pertinent messages.
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Highway Advisory Radio (HAR)
HAR provides audible warnings to drivers well in advance of an impacted area.

The incident management technologies described above can have a beneficial impact on several
areas of transportation, including commercial vehicle operations and emergency management.
Incident management technologies make it easier to inform commercial vehicle operators of incidents
with adequate time to divert the vehicle around the incident. Likewise, emergency management
dispatchers can use or benefit from incident management technologies to visually confirm and
determine the extent of an incident. Dispatchers can relay this information to emergency responders
in the field so they can select an appropriate route and make necessary preparation before arriving at
the scene.

TRAVELER INFORMATION SYSTEMS

In the future, travelers will utilize landline and wireless communications for obtaining travel related
information. Wireless communications will provide access to traveler information at all times and in
most locations.

5-1-1

The 5-1-1 telephone traveler information service, recently launched in the Cincinnati/Northern
Kentucky metropolitan area, is gaining popularity with other states and is expected to be widely
implemented in the future. Drivers can call the 5-1-1 number on their mobile communication device
(e.g., cell phones) to obtain near real-time traveler information. Currently, each region within the state
of Alaska uses a different travel advisory number. 5-1-1, would tie each region together, and offer a
simple number that is easy to remember and could be used anywhere in the state.

Internet

The Internet is a vital medium for distribution of pre-trip traveler information. Whether at home, work,
or another fixed location, information on the Internet can be easily accessed, and offers the
information needed to plan a trip.

Wireless Web

In the future, motorists will likely be able to obtain pre-trip and en route traveler information via a
personal digital assistant or other device that supports wireless web browsing. Onboard devices will
be fully equipped with web-based Traveler Information Systems. This will allow drivers to obtain
directions to their destination, including but not limited to the nearest gas station or restaurant, without

stopping.

SYSTEMS FOR INTERNAL OPERATIONS

ITS can help facilitate better internal operations, allowing agencies to minimize financial and physical
resources. The following technologies will help streamline operations, reduce costs, and improve
safety and efficiency of the roadway network.

INTERNAL OPERATIONS

Mobile Data Terminals (MDTSs)

MDTs can greatly enhance internal agency communication in the MOA, providing personnel in the
field with greater flexibility to collect and report information. This will enhance in-field operations and
alleviate the burden traditionally placed on dispatchers at a fixed facility. MDTs also provide an
easier means to disseminate information from the field to the operation center.
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Material Usage Tracking

Tracking the amount of ice- and snow-fighting chemicals, fuel, and other resources consumed by
various maintenance activities will significantly enhance operations in Anchorage. Tracking the use
of resources year after year will allow a more realistic amount of resources to be ordered, thus
reducing overspending.

Asset Management

An Asset Management System stores condition information for pavement and infrastructure so it can
be used more effectively. This information can be integrated into a geographic information system
(GIS) and used to easily identify the condition of infrastructure at desired locations. This allows
funding to be allocated among roadways and/or structures in the most need of repair.

Automatic Vehicle Location (AVL)

AVL sensors installed on transit and maintenance vehicles will communicate with Global Positioning
Systems (GPS) to provide dispatchers with real-time vehicle locations and movements. This
information can enable dispatchers to assign vehicles to a location (e.g., avalanche or transit stop)
based on the current location of an available vehicle. Maintenance vehicles can use this information
to locate streets that have/have not been cleaned or plowed, reducing costs and the time needed to
complete these activities. This technology can also be used to quickly locate a stalled or disabled
vehicle and to provide real-time bus arrival information to transit users via the Internet, kiosks, or
message boards at transit stops.

Shared Traveler and Traffic information Database

Individual agency data is a valued asset not only to the agency itself but to other agencies as well. A
shared traveler and traffic information database will enable agencies to share their electronic data
(e.g., GIS, crash data) in exchange for other agency data. This will enhance operations of each
participating agency by reducing data collection costs, and increasing data usefulness.

Condition Acquisition and Reporting System (CARS)

CARS is a web-based software tool that allows authorized staff (i.e., police, city officials, ADOT
personnel, or another user) to input accident, construction, delay, and other roadway and weather
information into statewide databases. Users of the system can store information on active incidents
(e.g., hazardous material spills, crashes, or natural disasters) or planned incidents (e.g., events,
construction activities, road closures) in the database quickly using pull-down menus, or manually
using text entries. This information, plotted and illustrated graphically for quick reference, should be
filtered before passing it along to the traveler via the Internet, HAR, DMS, or another communication
channel.

Common Geographic Information System

A GIS enhances data analysis by displaying text and numerical information in spatial format to enable
quick and easy identification of patterns in the data for specific areas in the municipality and
surrounding areas. A GIS also offers advanced functions, including buffers and queries to help users
analyze a data set.

Many agencies in Anchorage own a geographic information system, but do not exchange information.
Information exchange is hindered by lack of uniform programs and inter-agency cooperation. A
common GIS System can enable exchange of usable map layer files between agencies, resulting in
enhanced information exchange.
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OPERATIONAL ANALYSIS

This section provides a comprehensive analysis of current ITS operations within the municipality.
This analysis fully considers ITS functions operated by the municipality and other stakeholders
throughout the region. Significant emphasis is placed on the exchange of information among
stakeholders. This section also provides a baseline comparison of current operations to potential
future operations identified in the ITS vision.

CURRENT OPERATIONS

Functions performed by the municipality and partner agencies are described in this section.
Information contained in this section was derived from an earlier statewide assessment, as well as
face-to-face and one-on-one interviews.

Municipality of Anchorage — Traffic Engineering

The municipality’s Traffic Engineering Division provides safe and efficient movement of vehicles,
pedestrians, and bicycles. This division designs, implements, and maintains traffic signals, pavement
markings, and signing for the municipality. Currently, there are 249 traffic signals, and all but nine
have dedicated communications. Additionally, the Traffic Engineering Division provides support to
the Alaska Department of Transportation and Public Facilities (ADOT&PF) for maintenance of traffic
signal systems on the Kenai Peninsula and the Matanuska Susitna Valley. It is also the central point
for collection and processing of crash data in the Anchorage Bowl, and jointly monitors a count and
data collection program.

Information shared between the municipality’s Traffic Engineering Division and other agencies
includes:

Traffic and crash data (municipality’s Planning Department)

Traffic counts for air quality (Health Department)

Crash data collected to help identify problem locations (Police Department)
Traffic volume and crash data to the public, when requested

Road closures, re-route, and parade permit information with street maintenance

Municipality of Anchorage — Information Technology Department

The Information Technology Department is responsible for creating, storing, and providing access to
GIS databases for different divisions within the municipality.

Municipality of Anchorage — Project Management

The municipality’s Project Management Division provides stormwater management for flooding and
surface water protection. Part of this agency’s responsibility is to help document maintenance
operations by tracking materials used to control snow and ice.

The Project Management Division often interacts and exchanges data and information with other
divisions within the municipality, including the following:

Street maintenance

Capital Improvement Team (CIP)
Planning

Development

Parks

A common GIS platform would greatly enhance information exchange between the Project
Management Division and the agencies listed above. It would also enhance exiting operations,
enabling the Project Management Division to better perform the following functions:
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e Track roadway changes resulting from construction or maintenance activities

e Inventory the use of materials

o Determine the level of maintenance vehicle use, for developing a benefit/cost analysis to
compare different operational strategies

e Develop database of drainage systems

Municipality of Anchorage — Emergency Management

Located in Anchorage’s Emergency Operations Center, the municipality’s Emergency Response
Division coordinates with other municipal agencies and emergency service providers to provide
effective and timely response to local disasters and emergency situations. Coordination includes
data sharing with the state Emergency Operations Center (EOC) and National Weather Service. The
Emergency Management Division also provides information to the media, for quick delivery to the
public.

Plans to enhance activities associated with the Emergency Response Division include:

Installation of MDTs in ambulances and fire trucks
Computer-Aided Dispatch system for fire
Development of a GIS

Advanced national seismic system

Advanced tsunami warning system

Municipality of Anchorage — Purchasing Department

The municipality’s purchasing department is responsible for acquiring the necessary supplies and
services needed to maintain efficient operations within the municipality. One goal of the purchasing
department is to track materials for snow and ice removal. This ensures that only the necessary
supplies are purchased in order to conserve funds. The Purchasing Department is also responsible
for disposal of unused materials.

Municipality of Anchorage — Public Transportation

The municipality’s Public Transportation Division is responsible for providing public transportation
services to Anchorage residents. Currently, the Public Transportation Division is involved in two
significant ITS efforts:

e First, the division is planning to install GPS vehicle location systems on their buses to provide
stop enunciator capability.

e Second, the bus system plans to add full AVL for transit management and traveler
information.

Besides these two efforts, the Public Transportation division, would like to participate in a
municipality-wide GIS, using layers to plot the location of bus stops.

Municipality of Anchorage — Office of Planning, Development, & Public Works Project
Management & Engineering Department

These two departments are responsible for handling capital improvement projects for the municipality.
These projects are associated with roads, buildings, and parks, but not water resources and utilities.
These two departments provide ADOT&PF with information related to Right of Way acquisition and
permitting, pre-construction, and design.

Municipality of Anchorage — Street Maintenance

The municipality’s Street Maintenance Division maintains the drainage system and roughly 700 miles
of paved and unpaved roadway in the municipality. In addition, the maintenance department handles
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drainage issues, maintains approximately 250 miles of trails in roughly 40 parks, and is responsible
for the Recycled Asphalt Program (RAP).

The Street Maintenance Division receives information and data from several local agencies. From
the municipality’s Asset Management System, the Street Division receives data that helps track
material usage. The Maintenance Division combines this information with historic weather data to
determine the cost of snow removal. The Maintenance Division receives maintenance-related calls
from the public, resulting in work orders sent to maintenance crews before the start of each workday.

Municipality of Anchorage Police Department
The mission of the Anchorage Police Department is to:

e Provide enforcement and public safety, and
e Provide security through education.

Anchorage Police primarily interact with the Alaska State Patrol, the Department of Transportation,
Fire, and the municipality’s traffic office. They are responsible for providing data, including collision
and criminal reports.

Municipality of Anchorage Fire Department

Due to Anchorage’s location and rugged environment, the Anchorage Fire Department offers
specialized services for use in specific types of emergencies. The Anchorage Fire Department has
the following teams:

dive team

mountain team

crash team

water rescue team, and

a hazardous materials team.

To provide better services to the public, the department has also entered into mutual aid agreements
with these agencies:

State of Alaska International Airport Aircraft/Rescue/Fire
Elmendorf Air Force Base Fire Department

Fort Richardson Fire Department

Girdwood Volunteer Fire Department, and

Chugiak Volunteer Fire Department.

During fire season, the department also lends support to other south-central communities threatened
by wildfires.

Alaska Trucking Association

The Alaska Trucking Association oversees more than 190 motor carriers operating in the state of
Alaska. They send member carriers weather, weight restriction, and road closure information via e-
mail or fax. Much of this information is sent to the association from the ADOT&PF, where it is then
passed along to the carriers. Besides ADOT&PF, the association also interacts with the USDOT and
the Department of Motor Vehicles.

United States Air Force — EImendorf Air Force Base

The Elmendorf Air Force Base interacts with several agencies in the MOA. Vehicle count data is
exchanged between the base and state/municipality. In October 2000, the base started to share
databases with Fort Rich, the National Guard, the municipality, and engineering firms. Beside data
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exchange, they also coordinate with fire for emergency response and with the Anchorage School
District.

United States Army — Fort Richardson

The Fort Richardson Army Base coordinates with the ADOT, the Anchorage School District, the
Elmendorf Air Force Base, and with several emergency response agencies. The agency and the
information/data that is exchanged with the Army Base is provided below.

e Weather, road condition, and road weight constrictions provided by ADOT;

e Closure information exchanged between the base and The U.S. Air Force Base at EImendorf;

¢ Relevant information pulled from fire, police, and Bureau of Land Management & Forest
Service radio; and

e School closure information is obtained directly from the school district, or indirectly through
communication with the EImendorf Air Force Base.

University of Alaska Anchorage

The University of Alaska at Anchorage (UAA) works on research projects brought forward by the
ADOT&PF. The UAA is currently working with ADOT&PF on “Payload,” a three-phased project that
will identify potential ITS applications for freight and cargo movement, evaluate the feasibility of
potential applications, and prioritize potential applications.

ADOT&PF Central Region Traffic and Safety

The Traffic & Safety staff's main function is to support the work of preliminary design, design,
construction, and maintenance staff. The staff provides expertise in signing, striping, signals, lighting,
traffic control, and safety. In addition, they provide recommendations and analysis for geometrics,
intersection capacity, signal warrants, lighting warrants, sight distance, channelization, capacity,
traffic control plans, guardrail warrants, and speed limits.

The traffic engineering analyses performed by this office are supported by traffic data provided by the
planning department, including count and speed data. In addition, this office coordinates with the
MOA on traffic signal operations. They also receive accident data from headquarters that is updated
once a year for the prior year.

(This information was gathered during the Alaska Statewide Deployment Strategy interviews.)

ADOT&PF Bridge Office
The Bridge Design section is a statewide unit. There are two primary functions carried out by this
office:

e Provision of design services and consultant oversight for new bridge and/or bridge
rehabilitation construction projects

e Provision of a broad range of services associated with the State’s existing inventory 916
public highway bridges, including those in the Anchorage region

From an operational perspective, this office is responsible for collecting and monitoring data related to
bridge scour. Scour data, collected every two-hours, is transmitted once a day. Readings are taken
every fifteen minutes during floods.

(This information was gathered during the Alaska Statewide Deployment Strategy interviews.)

ADOT&PF Traffic Materials — Preliminary Engineering
Preliminary Design and Environmental (PD&E) staff is primarily responsible for:
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e Initial planning and programming of projects by providing the planning staff with cost
estimates and comments on engineering and environmental aspects of the proposed project

e Interaction with the project manager and representatives from maintenance and construction,
refining the project scope and developing a Scoping Management Plan.

This group also uses data provided by statewide planning. This data is primarily used to develop the
safety improvement program and to observe environmental impacts.

(This information was gathered during the Alaska Statewide Deployment Strategy interviews.)

ADOT&PF Maintenance

The primary function of the maintenance department is to maintain roadways. This includes routine
and emergency maintenance, as well as snow and ice removal. During the summer, maintenance
activities generally entail:

Resurfacing and chip sealing,

Clearing culverts and maintaining drainage,

Patching potholes, and

Activities to prolong pavement life.

They assist state troopers upon request in event of major incidents. The maintenance
department also provides and uses weather information.

e Maintenance departments throughout the State of Alaska have agreements with cities that
enable them to share each other’s equipment.

(This information was gathered during the Alaska Statewide Deployment Strategy interviews.)

ADOT&PF — Highway Data Section

The highway data section collects traffic count and weigh in motion data. This data is provided to
meet federal-reporting requirements, to the traffic group to support design, AND to other government
agencies to support their own planning purposes.

The count program is conducted under contract. Both ADT and turning movement counts are also
conducted. The state collects data on Borough roads that may affect state facilities. There is a
summer count program that collects 400 to 600 counts per year, depending on the weather, using
tube counters in the region. About 100 of these are in Anchorage.

Automated traffic recorders (ATRs), deployed throughout the Anchorage region to collect traffic
volumes and classification data, are connected via dial-up, and downloaded once or twice per week.
Some of these ATRs are equipped with sensors that are buried into the roadbed and sub-grade for
temperature monitoring. This information helps in posting load restrictions. The temperature
information is downloaded once or twice per week, and is sent to local maintenance offices. A
summary report is created for the region maintenance and operations office.

The Highway Data Section develops and publishes Annual ADT maps to provide data for developers,
local public sector agencies, ADOT Design Group, and residents.

(This information was gathered during the Alaska Statewide Deployment Strategy interviews.)

Alaska Division of Motor Vehicles

The Division of Motor Vehicles registers and titles motor vehicles and licenses drivers statewide.
They also administer the safety responsibility law and the driver improvement point system, and
collect motor vehicle registration taxes. Both driver licensing and vehicle registration information is
shared with the Alaska State Troopers.

(This information was gathered during the Alaska Statewide Deployment Strategy interviews.)
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Alaska Division of Air Quality

The mission of the Division of Air Quality is to improve air quality and keep pollutants below national
ambient air quality standards. Essentially, this Division is responsible for protecting the health and
welfare of the citizens in the State of Alaska.

From ADOT&PF, the Division of Air Quality receives vehicle miles of travel (through the Highway
Performance Monitoring System (HPMS)) and seasonally adjusted ADT. Currently, air quality
initiatives are primarily focused on the Anchorage Bowl. In addition, the Division of Air Quality
provides ADOT&PF with emission inventory and vehicle mix information, primarily for modeling and
environmental assessment.

(This information was gathered during the Alaska Statewide Deployment Strategy interviews.)

Emergency Medical Services

The primary goal of EMS is to decrease morbidity/mortality through appropriate medial care,
appropriate use of data, emergency transport, and injury prevention. When responding to incidents,
EMS is in radio contact with hospitals and dispatch. While on-scene, EMS interacts and
communicates with both police and fire personnel.

Additional data that is shared with other entities includes:

e Population-based trauma registry

e Crash data for ADOT is linked with the trauma registry and provides outcomes with
circumstances of accidents

e EMS provides the data contained in the trauma registry to Output of Anchorage Safe
Community

(This information was gathered during the Alaska Statewide Deployment Strategy interviews.)

Alaska Highway Safety Planning Agency

The primary function of the Alaska Highway Safety Planning Agency is to enhance the health and
well-being of motorists and transportation service providers through road safety. The agency typically
focuses on the following program areas:

e Operator/occupant protection
e Alcohol/DUI enforcement, education, and enforcement

The agency has an outreach function through partner organizations to focus on safety and injury
prevention. The primary goal of this organization is to distribute information to the public. In addition,
the agency is the keeper of the Fatal Accident Reporting System (FARS) database. This does not
include information related to non-fatal crashes. The agency also provides blood-alcohol content
information to other operating entities.

(This information was gathered during the Alaska Statewide Deployment Strategy interviews.)

Alaska Division of Tourism

The Division of Tourism promotes visitation to Alaska with the objective of using the visitor industry as
an economic development tool. The Division of Tourism maintains a website that includes
attractions, tourism information, maps, and links to the local Convention and Visitor's Bureaus.

(This information was gathered during the Alaska Statewide Deployment Strategy interviews.)

Alaska State Troopers

The primary functions of the Alaska State Troopers are to provide law enforcement and public safety
services. They are responsible for a broad range of enforcement duties, which can be significant
because they are also responsible for search and rescue on a statewide level and there are vast

PB Farradyne 4-18



Municipality of Anchorage Regional ITS Architecture

Concept of Operations

areas with no other law enforcement agencies. However, within the MOA, the Anchorage Police
Department is the primary enforcement agency. Entities that Alaska State Troopers regularly share
data with include:

e Other police agencies throughout the state via the Alaska Public Safety Network, including
information to supporting search-and-rescue efforts, intelligence data, and information
exchanges with the FBI

e Health & Social Services (EMS)

e ADOT - radio traffic, roadway conditions crash reports to ADOT

e ADOT maintenance — in the event of major accidents

While managing major accidents, they also interact with fire departments and HAZMAT enforcement
agencies

(This information was gathered during both the Anchorage interviews and the Alaska Statewide
Deployment Strategy interviews.)
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Table 4-1: Operational Analysis

Transportation Function

Transportation Data

Concept of Operations

Data Sources

MOA — Traffic Engineering

e Traffic Control Design,
Maintenance and Operations
e Asset Management

Crash Data
Traffic Volume Data
Road Closures

State Crash Database
APD

ADOT&PF

Traffic Engineering

MOA —IT Department

e GIS Management and Data
Storage

GIS (Roads, Trails)
Permit

Traffic
Elmendorf AFB
State EOC
Planning
ADOT

Fire

AWWU

MOA Parks
MOA Project
Management

MOA — Project Management

e Storm Water Management

Amount of Maintenance
Materials

Maintenance

Capital Improvement
Team

Planning
Development

Parks

MOA — Purchasing

e Acquisition and Management and
supplies and services

Inventory of materials

MOA — Public Transportation

e Provide Public Transportation
Services

Collision/Incident
Information
Transit schedules
Fare information

Dispatchers/drivers
Internal databases
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Transportation Function

Transportation Data

Concept of Operations

Data Sources

MOA — Transportation Planning e Computer Modeling for GIS Road Network e MOA Traffic
Transportation Planning (TRANSCAD) e ADOT&PF
Traffic Volume Data
Transit Data
Vehicle Classification
Data
MOA — Planning, Public Works & e Responsible for Capital ROW Acquisition e ADOT&PF
Engineering Improvement Projects within MOA Environmental Impact e Fish and Wildlife
e GIS Management and Data Data e Capital Improvement
Storage GIS (Roads) Team
e Planning
e Public Works
e Parks
o Traffic
e Fire
¢ AWWU
MOA — Emergency Response e Emergency Response Weather/Incident e Police
Coordination Information e Fire
e Planning
e Public Works
o National Weather Service
e Department of the Interior
e Forest Service
e Department of Defense
e Environmental

Conservation
Utilities

Emergency Services
FEMA

Railroad
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Operating Agency

Transportation Function

Transportation Data

Concept of Operations

Data Sources

MOA — Street Maintenance

e Street Sweeping e Maintenance e Parks Department
e Spow and Ice Removal Operational Data e MOA Traffic
e Drainage ¢ MOA PM&E
e Asset Inventory Reporting
MOA Police e Provides public safety and e Collision Reports e Alaska State Troopers
enforcement e Criminal Analysis Data e ADOT
e Fire
e Air Force and Army Base
Alaska Trucking Association e Assists motor carriers in the State e  Weight restrictions e ADOT&PF
of Alaska e Road closures e DMV
e Weather advisories e USDOT
Elmendorf Air Force Base e Infrastructure support e Vehicle Counts e MOA
e GIS Data e State of Alaska
e MOA School District
e Fort Richardson
Fort Richardson Army Base e Infrastructure support e  Weather advisories e Elmendorf AFB
¢ Road Conditions and e ADOT
weight restrictions e Fire
e GIS Data e MOA and State Police
e Alaska Rall

University of Alaska at Anchorage

Serves as research center for

transportation, power, and
communications

ADOT&PF Traffic and Safety (Central
Region)

Traffic Engineering Analysis
Traffic Signal Operations

Traffic Count Data
Speed Data
Accident Data

ADOT&PF Planning
Department
ADOT&PF Headquarters

PB Farradyne

4-22



Municipality of Anchorage Regional ITS Architecture

Operating Agency

Transportation Function

Transportation Data

Concept of Operations

Data Sources

ADOT&PF Bridge Office

Design Services
Inventory of Bridges
Scour Detection

Scour and Flood Data

Field equipment

ADOT&PF Maintenance

Routine Maintenance
Snow and Ice Removal Incident
Management

Incident data

Roadway conditions
Weather conditions and

forecasts

National Weather Service
Alaska State Troopers

ADOT&PF Highway Data Section

Traffic Data Collection
Weigh in Motion Data

Traffic Count Data
Speed Data
Accident Data

Field equipment

Alaska Division of Motor Vehicles

Driver’s Licensing
Vehicle Registration

Enforcement Data

Alaska State Troopers

MOA - Fire

Emergency Response

Alaska Division of Air Quality

Initiates Programs to Improve Air
Quality

VMT
ADT

Emergency Medical Services

Incident Management

Incident Location
Crash and Victim

Alaska State Troopers
Fire

Condition
Alaska Highway Safety Planning e Improve Traffic Safety through e Traffic Volumes e EMS
Agency outreach e Death Certificate e ADOT&PF
Information e DMV
e Crash Data e Health and Social
e License and Services
Registration Information
Alaska Division of Tourism e Provide Traveler Information e Ferry Schedule Data e AHMS

Ferry Reservation
Information
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Operating Agency

Transportation Function

Transportation Data

Concept of Operations

Data Sources

Alaska State Troopers e Provide Public Safety and e Incident Data e ADOT&PF Planning
Enforcement ¢ Intelligence Data e Local Agencies
e Crash Data e Fish and Game
e Traffic Conditions e Alaska State Troopers
e Weather and Roadway
conditions
Alaska Railroad Corporation e Provides Public Transportation e Collision/Incident ¢ ARRC Operations
and Freight Services Information
e Provides Traveler Information e HRI Warning
e Responsible for Highway/Ralil Information

Intersection Advanced Warning
Implementation

Schedule Information
Fare Information
Internal Operations —
GPS Tracking of Trains
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NEEDED FUTURE OPERATIONAL STRATEGIES

To realize the ITS vision provided in the previous section various additional operational strategies will
need to be implemented by both the municipality and their stakeholders. Table 4-2 summarizes the
functions that will be required in the future to realize the vision. In addition, this table illustrates the
relationship of required functions to the program area. The first column identifies the ITS program
area supported by the function. The second column identifies the functions that are identified in the
vision. The third column identifies the current status of the functions that are required to support the
ITS strategy. The fourth column identifies the functions that will need to be implemented in the future.
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ITS Program Area

Table 4-2: Required Future Operational Strategy

ITS Strategy and

Required Functions

Existing System

Concept of Operations

Future Functional

Responsibility Functionality Needs
Year-Round Operations Weather and Pavement Measure None Measure
Sensors e Ambient air and e Ambient air and
pavement pavement
Implementation temperature temperature
Responsibility: e Wind Speed and e Wind Speed and
ADOT&PF direction direction
Operations e Relative Humidity e Relative Humidity
Responsibility: e Visual Observations ¢ Visual Observations
ADOT&PF
Smart Snowplows e Measure road None e Measure road
surface friction surface friction
Implementation e Compile data from e Compile data from
Responsibility: roadway sensors roadway sensors
MOA e Calibrate appropriate e Calibrate appropriate
Operations amount of chemical amount of chemical
Responsibility: and sand and sand
MOA e Track snow and ice e Track snow and ice
operations including operations including
use of sand by rate use of sand by rate
and vehicle and vehicle
e Snowplow guidance e Snowplow guidance
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ITS Program Area

ITS Strategy and

Required Functions

Existing System

Concept of Operations

Future Functional
Needs

Responsibility
Traffic Signal System

Implementation
Responsibility:
MOA
Operations
Responsibility:
MOA

e Integrated and
remote signal control

Functionality

None

e Integrated and
remote signal control

Highway Rail Intersection
Warning System

Implementation
Responsibility:
Alaska Rail
Operations
Responsibility:
MOA

e Advance warning of
trains to motorists

None

e Advance warning of
trains to motorists

Year-Round Operations

Transit Signal Priority
(Needs Study)
Implementation
Responsibility:
MOA (Public
Transportation &
Engineering)
Operations
Responsibility:
MOA Public
Transportation &
Engineering)

¢ In-field Signal Control

None

e In-field Signal Control

PB Farradyne

427



Municipality of Anchorage Regional ITS Architecture

Concept of Operations

ITS Program Area ITS Stratgg_y_ and Required Functions Existi_ng S)_/stem Future Functional
Responsibility Functionality Needs
Smart Fare Box Collect: Collect:

e Origin/Destination, e Origin/Destination,

Implementation and and
Responsibility: e Passenger e Passenger
MOA Public characteristics characteristics
Transportation
Operations
Responsibility:
MOA Public
Transportation

Transit Vehicle
Management

Implementation
Responsibility:
MOA Public
Transportation
Operations
Responsibility:
MOA Public
Transportation

Incident and Emergency Hazardous Materials e Monitor movement of | None e Monitor movement of
Management Tracking and Reporting vehicles carrying vehicles carrying
hazardous materials hazardous materials
Implementation
Responsibility:
ADOT&PF

Alaska State Troopers
Operations
Responsibility:

Alaska State Troopers
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ITS Program Area

ITS Strategy and

Required Functions

Concept of Operations

Future Functional
Needs

Existing System

Responsibility
Closed Circuit Television

Implementation
Responsibility:
ADOT&PF

MOA

Operations
Responsibility:
MOA (if within MOA
Boundary)

e Monitor and confirm,
incidents, and
roadway surface
conditions.

Functionality

e Monitor and confirm .
weather conditions

Monitor and confirm,
incidents, and
roadway surface
conditions.

Vehicle Detection

Implementation
Responsibility:
ADOT&PF
MOA
Operations
Responsibility:
MOA

e Detect and classify

vehicles

None e Detect and classify

vehicles

Dynamic Message Signs

Implementation
Responsibility:
MOA
ADOT&PF
Operations
Responsibility:
MOA

e Provide en route

traveler information

None e Provide en route

traveler information
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ITS Program Area ITS Strateg_y_ and Required Functions EXIStII_’lg S)_/stem Future Functional
Responsibility Functionality Needs
Highway Advisory Radio | ¢ Provide en route None e Provide en route
traveler information traveler information

Implementation
Responsibility:
MOA
ADOT&PF
Operations
Responsibility:
MOA

Traveler Information 5-1-1 e Provide en route None e Provide en route
traveler information traveler information

Implementation
Responsibility:
ADOT&PF
Operations
Responsibility:
ADOT&PF
MOA

Internet e Provide Pre-trip None e Provide Pre-trip
traveler information traveler information
Implementation
Responsibility:
ADOT&PF
MOA
Operations
Responsibility:
ADOT&PF
MOA
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Concept of Operations

ITS Program Area ITS Strateg_y_ and Required Functions EXIStII_’lg S)_/stem Future Functional
Responsibility Functionality Needs
Wireless Web e Provide Pre-Trip None e Provide Pre-Trip
traveler information traveler information

Implementation
Responsibility:
ADOT&PF
MOA
Operations
Responsibility:
ADOT&PF
MOA

Internal Operations Mobile Data Terminals e In-field None e In-field
communications communications

Implementation
Responsibility:
MOA (APD, Fire)
Operations
Responsibility:
MOA (APD, Fire)

Materials Usage Tracking | ¢ Inventory materials None e Inventory materials
used used
Implementation
Responsibility:
MOA Maintenance
Operations
Responsibility:
MOA Maintenance
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ITS Program Area

ITS Strategy and

Required Functions

Existing System

Concept of Operations

Future Functional
Needs

Responsibility
Asset Management

Implementation
Responsibility:
MOA
ADOT&PF
Operations
Responsibility:
MOA
ADOT&PF

e Inventory and
condition of
Infrastructure

Functionality

None

e Inventory and
condition of
Infrastructure

Automatic Vehicle
Location

Implementation
Responsibility:
MOA (various
departments)
Operations
Responsibility:
MOA (various
departments)

e Provide real-time
vehicle location data

e Monitor vehicle
movements

None

e Monitor vehicle

e Provide real-time
vehicle location data

movements

Shared Traveler and
Traffic Information
Database

Implementation
Responsibility:
ADOT&PF
MOA
Operations
Responsibility:
ADOT&PF
MOA

e Data Storage and
retrieval

None

e Data Storage and

retrieval
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ITS Program Area

ITS Strategy and

Required Functions

Existing System

Concept of Operations

Future Functional
Needs

Responsibility

Condition Acquisition and
Reporting System

Implementation
Responsibility:
ADOT&PF
MOA
Operations
Responsibility:
MOA
ADOT&PF

e Provide near real-
time weather data

Functionality

None

e Provide near real-
time weather data

Common Geographic
Information System

Implementation
Responsibility:

MOA

ADOT&PF

Other Participating
Organizations, e.g. Air
Force Base)
Operations
Responsibility:

MOA

ADOT&PF

Other Participating
Organizations, e.g. Air
Force Base)

e Data storage and
analysis

e Data storage and
analysis

¢ None
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LEGACY SYSTEM ANALYSIS

This section provides an analysis of ITS previously deployed throughout the state of Alaska. These
systems are defined in terms of:

Operational functions

Data sharing functions and infrastructure

Data requirements

Geographical location of deployments

The municipality’s role in operating these systems (e.g., determination of regional function or
statewide functions)

LEGACY SYSTEM FUNCTIONAL ANALYSIS

The municipality has initiated the process of deploying ITS technologies throughout the region.
Analysis of current systems is critical to evaluate whether existing systems have the potential to
provide the desired functionality identified in the ITS Vision. In addition, this high-level assessment
provides the opportunity to evaluate system integration that will be deployed in the future, which may
also help in achieving the ITS vision.

Roadway Weather Information Systems (RWIS)
In a recent project, the ADOT&PF have installed eight RWIS stations in the Anchorage area. All units

are connected to a central server that, initially, only ADOT&PF personnel can access. Available
information includes the following:

Pavement temperature

Chemical composition on pavement
Ambient air temperature

Wind speed and direction

Relative humidity

Closed Circuit Television

As part of the RWIS project described above, ADOT&PF has installed CCTV cameras at each of the
RWIS sites. Still motion “snapshot” images are available on a website that ADOT&PF personnel can
access.

Dynamic Message Signs

The Anchorage Police Department operates portable DMS for traffic control during construction on
arterials and freeways. Fixed DMS are located on Glenn and Seward Highways.

Highway Advisory Radio

HAR is operational on the Seward Highway. Includes such information as avalanche and weather
warnings. Special event HAR is provided for the Whittier/Palmer area during the State Fair.

Mobile Data Terminals

The MOA has installed mobile data terminals (MDT’s) in their police vehicles to enhance operational
efficiency. The MDT's to be installed will provide both Computer-Aided Dispatch (CAD) and
Automatic Vehicle Location (AVL) functions.

CAD combines computer and communication technologies to better manage communications among
vehicles in the field and dispatch centers. CAD will enable the following functions:
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e Assisting dispatchers in tracking the status of field units, and dispatching of vehicles based
on proximity and available equipment

e Assisting the agencies in accessing multiple databases with information on issues such as
Haz-Mat locations, national crime databases, and data from department of licensing and
motor vehicles

e Electronic tracking of dispatch “events” in case reconstruction is necessary. A complete
history is recorded and available on-line for problem resolution

AVL systems provide the ability to track vehicle movements through time and space. Emergency
vehicle management, transit operations, and maintenance operations have applied this technology to
maximize operational efficiency of vehicle fleets.

It is also anticipated that several other law enforcement agencies from across the state will implement
MDT'’s on their patrol vehicles. The MOA is among these agencies, and has initiated the process of
implementing Mobile Data Terminals (MDT's) on its entire fleet of patrol cars.

Traffic Signal Systems
The MOA owns and operates a central signal control system. Traffic detection is based on a system

of detectors embedded in the pavement at various locations around the municipality. Vehicle
detectors installed on poles are found on Minnesota Drive, but plans call for their removal in 2002.

Automatic Traffic Recorders (ATR’S)

Forty-five permanent automatic traffic recorders (ATR’s) have been deployed throughout the
Anchorage Bowl, and approximately 100 count stations have been deployed throughout the state.
The ATR’s are used to meet the federal HPMS reporting requirements and provide traffic data to the
ADOT&PF planning department. Data collected includes:

e Volume
e Speed
e Classification

Twenty-three of the stations located in the Anchorage Bowl are equipped with ground temperature
Sensors.

Transit Information

The municipality maintains a website (http://www.peoplemover.org/) that provides travelers with pre-
trip information. Functions provided by the website include:

Dynamic route generator that enables users to determine the optimal route based on user
requirements that include:

Origin and destination
Departure time

Arrival time requirements
Ability to transfer

Travel time table generator
System maps

Detailed route information, including:
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Major transfer points

Major points of interest

Transit On-board Systems

GPS-based next stop annunciation and DMS

Temperature Sensors

As mentioned in Section 5.1, 23 temperature sensors are deployed in the Anchorage Bowl to obtain
sub-grade temperature data. Currently these devices are not used for operations and management
functions. Rather they are an element of the highway performance monitoring system.

Table 4-3 provides a summary of legacy systems in the municipality:

The first column identifies the device or system that has been deployed.

The second column provides the location where these systems are deployed or operate.

The third column provides a description of the functionality provided by the system or device
(e.g., provide roadway conditions).

The fourth column identifies operational data provided by the system or device (e.g., roadway
temperature and moisture).

The fifth column identifies the power that is required to operate the device/system (e.g., 110
volts).

The sixth column identifies the communications that have been deployed to communication
with the device system.
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Equipment/System

Deployment Locations

Table 4-3: Legacy Systems

Function

Data Provided

Concept of Operations

Communication

RWIS

Eight locations in the
Anchorage Bowl area

Weather Information
Collection

Humidity Pavement
temperature

Chemical composition
on pavement

Ambient air temperature
Wind speed and
direction

Relative humidity

Wireline (leased or
dedicated circuits or
ADOT physical plant)
and wireless
(cellular, satellite,
spread spectrum,
ALMRS)

Closed Circuit Television

Anchorage

Part of State RWIS system
Provision of video images to
determine prevailing weather

conditions

Can be supportive for other

surface transportation
functions such as incident
management

Video images

Telephone circuits or
spread spectrum

Automatic Traffic
Recorders (ATRS)

45 ATRs have been
deployed throughout the
Anchorage Bowl.

Facilitate data reporting
requirements of federal
Highway Performance
Monitoring System.
Provide traffic data for
ADOT&PF planning
department.

Vehicle Volumes, Speed
and Classification Data.
Ground Temperature
data?

Wireline (leased or
dedicated circuits or
ADOT physical plant)
and wireless
(cellular, satellite,
spread spectrum,
ALMRS)

Dynamic Message Signs

Temporary Deployment
on Arterials and freeways
around municipality
region during
construction.

Fixed signs at Glenn and
Seward Highways.

Provide traffic information and

alternative routing during
construction periods.

Provide traveler information for
Glenn and Seward Highway

corridors.

Text message sets

Wireline (leased or
dedicated circuits or
ADOT physical plant)
and wireless
(cellular, satellite,
spread spectrum,
ALMRS)
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Deployment Locations

Function

Data Provided

Concept of Operations

Communication

Highway Advisory Radio

Seward Highway corridor

Special event HAR
provided during State
Fair.

Provide traveler information

Message sets

Wireline (leased or
dedicated circuits or
ADOT physical plant)
and wireless
(cellular, satellite,
spread spectrum,
ALMRS)

Transit Information

Website with pre-trip
traveler information.
(www.people

mover.org)

On-board stop
annunciation and
dynamic message signs.
This system operates
within PeopleMover
service area.

Provide both pre-trip and real-
time traveler information.

TBD

TBD

Traffic Counting Stations

Anchorage Bowl

Collect traffic counts

Wireline (leased or
dedicated circuits or
ADOT physical plant)
and wireless
(cellular, satellite,
spread spectrum,
ALMRS)

Transit Information
Website

TBD

Mobile Data Terminals
Municipality of
Anchorage

Located in numerous
police vehicles

Assist dispatchers in tracking

location and status of vehicles.

Provide linkages to multiple
databases for improved
operations

Vehicle location
Text message sets
Vehicle operating
characteristics

Radio (Alaska Land
Mobile Radio System
— ALRMS)
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Equipment/System Deployment Locations Function Data Provided Communication

Temperature Sensors 23 with count stations Wireline (leased or
dedicated circuits or

ADOT physical plant)
and wireless
(cellular, satellite,
spread spectrum,
ALMRS)
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MAPPING TO THE NATIONAL ITS ARCHITECTURE

To assist in the development of an ITS architecture for the state of Alaska, current ITS functions have
been mapped to the concepts of the National ITS Architecture in Table 4-4. This analysis also
provides the opportunity to identify gaps in the desired User Services identified in the User Services
Report.
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Table 4-4: Legacy Systems Mapping to the National ITS Architecture

User Service

National ITS Architecture Element

Sub-System

Equipment Package

Roadway Weather Pre-trip Traveler Information Roadway Roadway Environmental Monitoring
Information System
Closed Circuit Television Incident Management Roadway Roadway Basic Surveillance
Dynamic Message Signs En route Traveler Information  Roadway Roadway Traffic Information
Dissemination
Roadway Freeway Control
Highway Advisory Radio En route Traveler Information  Roadway Roadway Traffic Information

Dissemination

Mobile Data Terminals

Emergency Management

Emergency Vehicle

On-board EV Incident Management

Communication

Traffic Signal System

Traffic Control

Roadway

Roadway Signal Controls

Automatic Traffic Recorders

Achieved Data

Roadway

Roadside Data Collection

Transit Information Website

Pre-trip Traveler Information

Personal Information Access

Personal Basic Information Reception

Temperature Sensors

Incident Management

Roadway

Roadway Environmental Monitoring
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6.3 FUTURE SYSTEM NEEDS ANALYSIS

Completing a future needs analysis is a critical step in determining the ITS functions needed in the
future to realize the ITS vision.
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Program Area

Year-Round Operations

Table 4-5: Future Infrastructure Needs

ITS Strategy

Weather and Pavement Sensors

Smart Snowplows

Traffic Signal System

Highway Rail Intersection Warning System
Transit Signal Priority

Smart Fare Box

Transit Vehicle Management

Concept of Operations

Current Deployment Status

Deployed
Deployed
Deployed
Not Deployed
Not Deployed
Not Deployed
Not Deployed

Incident and Emergency
Management

Hazardous Materials Tracking and Reporting
Closed Circuit Television

Vehicle Detection

Dynamic Message Sign

Highway Advisory Radio

Not Deployed
Deployed
Deployed
Deployed
Deployed

Traveler Information

5-1-1
Internet
Wireless Web

Not Deployed
Deployed
Not Deployed

Internal Operations

Mobile Data Terminals

Materials Usage Tracking

Asset Management

Automatic Vehicle Location

Shared traveler and traffic information database
Condition Acquisition and Reporting System
Common Geographic Information System

Deployed

Not Deployed
Not Deployed
Not Deployed
Not Deployed
Not Deployed
Not Deployed
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COMMUNICATION SYSTEMS ANALYSIS

This section provides a summary of existing communication systems currently deployed in the MOA.
Although these communication systems do not currently support ITS functions, they could potentially
support future ITS functions identified in the ITS Vision. In addition, this section also provides an
analysis of communication infrastructure needed to realize the ITS vision.

WIRELINE COMMUNICATIONS

Wireline communications are comprised of a physical connection, a wire, between two endpoints. It
does not matter whether the wire is made of twisted pair cables, coaxial cables, or optical fiber
cables, or whether the connection is provided by a service provider or by MOA — the importance is
the physical asset of the wire. Specifically, MOA has two options for wireline connections: namely
telephone lines and cable modems.

Telephone Lines

Local exchange carriers (LECs) and competitive local exchange carriers (CLECs) provide telephone
services in Anchorage. These services can be dial-up or dedicated and can range in throughput
rates of 56 Kbps to 45 Mbps. Each telephone line is billed similar to regular telephone service. Dial-
up lines can be used for nearly all data applications considered for communicating to field devices.
Dial-up lines can be used for transmitting video snapshots; however, full motion video requires higher
bandwidth than a standard dial-up line can provide. Dial-up lines can give nearly full-motion video
using video compression techniques and DSL, if the carrier offers DSL.

Wireline carriers also offer dedicated telephone lines. Dedicated telephone lines can have the same
bandwidth as dial-up telephone lines or they can have substantially more bandwidth. Frequent
connections are not necessary — there is always a connection between the two ends of the line.
Dedicated phone lines are most applicable for applications that require frequent data transmission
(once every minute or two). Additionally, higher bandwidth (e.g. T-1 — 1.544 Mbps) lines make high
bandwidth applications, such as full-motion video or center-to-center communications, possible.

Cable Modems

Cable television providers offer cable modems. Cable modems have relatively high bandwidth and
can transmit data and video images. Cable modems are most applicable for CCTV transmission and
for center-to-center communication.

WIRELESS COMMUNICATIONS

Wireless communications differs from wireline communications in that there is no physical connection
between endpoints. Instead, an air interface and radio spectrum are used between endpoints.
Examples of wireless communication options for the MOA include:

Municipality of Anchorage Radio
Spread Spectrum Radio

Alaska Land Mobile Radio

Cellular service, satellite service
Planned Alaska Railroad radio system

Municipality of Anchorage Radio

Two-way radios are extensively used throughout the municipality to support public safety, law
enforcement, public facilities operation, and emergency management.

Advantages of radio systems include:
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e Providing voice (and data where applicable) communications to maintenance vehicles
e The ability to propagate into built-up areas and buildings
o Cost effectiveness, depending on the application

Disadvantages of radio systems include:

Terrain (can limit range)

Channel availability (limited in urban areas)

Radio channels (not multiplexed, because of narrow channel width)
Antennas (required at each controller site)

Turnaround time (excessive for some applications)

Service reliability (may limit some applications)

FCC regulations

Spread Spectrum Radio

Spread spectrum radio can be used within the municipality for short-range data communications, in
areas where there is adequate line of sight. Spread spectrum radio can be used to transfer data from
field devices, including but limited to RWIS stations, and detector stations to a central location where
this information can be compiled and analyzed. Because spread spectrum is a wireless device,
installation costs are normally less than wireline telephone circuits.

With spread spectrum radio transmission, the signal occupies a bandwidth greater than the minimum
necessary to send information. The band spread is accomplished by means of a code that is
independent of data, and for subsequent data recovery, synchronized reception is used with the code
at the receiver. With spread spectrum radio, the entire band is available to all users. Advantages
include:

Flexible installation

No cable installation and maintenance requirements

No FCC channel requirements

Works extremely well in high-noise environments

Uses low transmitter power

Can be used in a mixed system of wired or radio inter-connected controllers
No land-line interconnect required

Relatively low equipment cost

Faster installation than ordering wireline circuit from telephone company
Potential for broad range of traffic control-system applications

Disadvantages of spread spectrum radio include:

Power restrictions limit transmitter output to approximately ten miles
Higher bandwidth than radio fixed-frequency transceivers
Unprotected channel space

Requires line-of-sight

Alaska Land Mobile Radio System

The ALMRS project will convert the state wideband radio systems to narrowband radio systems
enabling interoperability and efficiency of two-radio resources at the state, local, and federal levels.
This will prove very useful in coordinating operational procedures and responses to natural disasters
and other major catastrophes. The upgraded ALMRS, when deployed beginning in 2002, will permit
voice and data communications from both vehicles and fixed locations.
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Under this project, the state of Alaska has been divided into four zones: north, south, southeast, and
statewide remote. The North zone will likely have 19 sites, the South zone will likely have 42 sites,
the Southeast zone will likely have ten sites, and the statewide remote will likely have over 50 sites.

This LMRS offers a significant opportunity to implement many of the projects described in this report,
because of the significant infrastructure being installed at a reasonable cost to MOA.

Cellular Service

Cellular systems transmit voice, video, and data through the air where the radio signal is transmitted
between a subscriber unit (cell phone) and a base transceiver station (BTS). There are several
cellular service providers in the Anchorage area that could provide the necessary communication link
between field devices and detectors and a communication hub. They offer relatively small
throughput, 9.6 Kbps, at a high recurring cost, up to $0.40/minute; however, they could provide an
adequate link for temporary operations. Cellular service may be used to transmit still video images,
but not full-motion video.

Satellite Service

Satellite systems transmit voice, video, and data through the atmosphere where the radio signal is
directed to a satellite transponder in orbit above the Earth, instead of using a terrestrial line-of-site
transmission, like microwave.

A low-earth-orbit (LEO) satellite system employs a large fleet of satellites, called birds, each in a
circular orbit at a constant altitude of a few hundred miles. The orbits take the satellites over, or nearly
over, the geographic poles. Each revolution takes approximately 90 minutes to a few hours. The fleet
is arranged in such a way that, from any point on the surface, at any time, at least one satellite is
within the line of sight.

A geostationary satellite orbits the earth directly over the equator, approximately 22,000 miles up. At
this altitude, one complete trip around the earth (relative to the sun) takes 24 hours. Thus, the satellite
remains over the same spot on the earth's surface at all times, and stays fixed in the sky from any
point on the surface from which it can be seen. A single geostationary satellite can see approximately
40 percent of the earth's surface. Three such satellites, spaced at equal intervals (120 angular
degrees apart), can provide coverage of the entire civilized world. A geostationary satellite can be
accessed using a dish antenna aimed at the spot in the sky where the satellite hovers, and in Alaska,
that is approximately 11° above the horizon.

There are also several satellite service providers in the Anchorage area that could provide the
necessary communication link between field devices and detectors and a communication hub. They
offer an even slower throughput, 2.4 Kbps and a moderate to high recurring cost ($70-100/month).
Satellite service is not recommended to use for video images (even stills), as the throughput is too
slow. It is better suited for data transfers.

Planned Alaska Railroad Radio Service

The Alaska Railroad (ARR) has proposed to install a radio system along 500 miles of track between
Seward and Fairbanks. The radio system will operate under license to the ARR (and hence available
to other governmental agencies) in the 40-50 MHz range with a transmitter power of 100 watts.
Transmitting sites will have a range of 50-75 km (kilometers). Up to 15 repeater stations can be
linked to one base station transmitter. The system will packetize the data in order to use the
bandwidth efficiently, and a typical ARR data transaction will take less than 100 msec (milliseconds,
or millionth of a second). Data will transfer at 9,600 bps (bits per second).

Approval of this change is pending due to a slight change from the ARR originally proposed radio
system. Assuming approval, construction of this radio network is anticipated to be complete during
2002.

PB Farradyne 4-46



8.1

8.2

Municipality of Anchorage Regional ITS Architecture

Concept of Operations

SUMMARY

The development of the concept of operations identified current functions and future desired functions
of the MOA and other local stakeholders. This exercise also identified both ITS and communications
systems needed to support the desired function. Each was discussed in the previous sections.

The development of concept of operations also identified issues to consider and address in the
planning, development, and deployment of such systems. Issues associated with the deployment, as
identified by the MOA and other stakeholders in the MOA, are documented below.

FUNDING

The costs associated with the deployment and operation of ITS are potentially significant. This
provides a significant challenge given that budgets are becoming increasingly constrained, as well as
the fact that eventually ITS projects will compete for funding with other traditional transportation
projects. Costs that must explicitly be considered when developing and implementing ITS include:

Deployment of Infrastructure

Routine and emergency maintenance
Organizational adaptation

Staff training

The MOA and their stakeholders fully recognize that challenges facing them in terms of deploying,
operating, and maintaining ITS infrastructure. As such, they have identified the need to:

e Participate in inter-agency integration
e Increase operational efficiency
e Increase public safety and security

Eventually, ITS initiatives must be shown to offer greater benefits than their costs in order to justify
the capital and operating expenses required. As a rural state with urgent basic transportation
concerns, ITS must compete in practical terms with projects that provide basis transportation in order
for these new costs to warrant local investment.

Further, attracting and retaining skilled staff should be a priority in the planning and development of
ITS. The full potential of the system will not be realized without skilled staff. Again, this requires
identifying and securing adequate funding.

ORGANIZATIONAL SUPPORT FOR ITS DEPLOYMENTS

An organization is need to support ITS. The full benefits of deploying systems will not be recognized
if they cannot be supported within the existing organizational structures of the MOA and their
stakeholders. Therefore, the following should be emphasized when developing and deploying ITS in
Anchorage:

e Planning of future systems
e Planning of advanced technologies

Other organizational issues as they relate to the successful deployment and operation of ITS in
Anchorage, including:
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Deployment must be transparent and not disrupt existing functions

System deployment must lend itself to making existing operations more efficient
Deployment must simplify or reduce the current workloads

ITS deployment that supports current functions must be cost effective

PUBLIC AWARENESS

The traveling public awareness of ITS deployments will ensure success. This is critical mainly
because the traveling public is the end user who can potentially benefit from the deployment of ITS in
Anchorage.

INTER-JURISDICTIONAL COORDINATION

The MOA and their stakeholders recognize the need to coordinate the planning, design,
implementation, and operation of ITS projects across jurisdictional boundaries. This coordination
may be partially achieved through a regional traffic operations center which could potentially serve as
the focal point of information dissemination to foster coordination and cooperation across
jurisdictional boundaries.
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APPENDIX A — REFERENCES

Anchorage 2020 Plan.

Anchorage Metropolitan Area Transportation Study.
http://www.state.ak.us/local/akpages/ADMIN/info/rfpweb/services1.html.

State of Alaska — Statewide Emergency Medical Services Communications Plan. Frank Thatcher
Associates, Inc. September 15, 1997.

http://www.peoplemover.org/.

http://www.dot.state.ak.us/external/amhs/home.html.
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10. APPENDIX B - CONCEPT OF OPERATION INFORMATION FLOWS
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