
Municipality of Anchorage Regional ITS Architecture, Version 1.1 
Physical ITS Architecture 

PB Farradyne 5-ii

 
TABLE OF CONTENTS 

1. INTRODUCTION ............................................................................................................................... 1 
1.1 Purpose of Document .............................................................................................................. 1 
1.2 The National ITS Architecture.................................................................................................. 1 
1.3 Organization of this Document ................................................................................................ 3 

2. ESTABLISH FOUNDATIONS............................................................................................................ 5 
2.1 Goals........................................................................................................................................ 5 
2.2 Restatement of Four Program Areas....................................................................................... 6 

3. MAPPING PROGRAM AREAS ....................................................................................................... 12 
3.1 Mapping Program Goals to Market Packages....................................................................... 12 
3.2 Mapping Program Goals to User Services ............................................................................ 19 
3.3 Market Package to User Services Cross-Reference ............................................................. 42 

4. PROGRAM AREAS REVISITED..................................................................................................... 46 
4.1 Year Round Operations ......................................................................................................... 46 
4.2 Incident and Emergency Management Systems ................................................................... 48 
4.3 Traveler Information Systems................................................................................................ 49 
4.4 Internal Operations ................................................................................................................ 50 

APPENDIX A – MARKET PACKAGE DESCRIPTIONS – TAILORED FOR MUNICIPALITY OF 
ANCHORAGE PROGRAM AREAS...................................................................................................... 53 

APPENDIX B – DETAILED PHYSICAL ARCHITECTURE ILLUSTRATIONS, INCLUDING FIGURES 
5-7 TO 5-15,  AVAILABLE ONLY ELECTRONICALLY.  WHEN UPDATED, APPENDIX B WILL BE 
POSTED SEPARATELY TO WEBSITE: 
http://www.muni.org/transplan/ITSLibrary.cfm 
 
 



Municipality of Anchorage Regional ITS Architecture, Version 1.1 
Physical ITS Architecture 

PB Farradyne 5-iii

LIST OF FIGURES 

Figure 5-1:  Relationships Between Components of the National ITS Architecture ..................................3 
Figure 5-2:  Municipality of Anchorage - Key ITS Program Areas................................................................6 
Figure 5-3:  Year Round Operations -- High-Level Viewpoint.....................................................................47 
Figure 5-4:  Incident and Emergency Management Systems -- High-Level Viewpoint ...........................48 
Figure 5-5:  Traveler Information Systems -- High-Level Viewpoint ..........................................................50 
Figure 5-6:  Internal Operations -- High-Level Viewpoint............................................................................ 51 
 

NOTE: FIGURES 5-7 TO 5-15, DETAILED PHYSICAL ARCHITECTURE ILLUSTRATIONS, 
INCLUDED IN APPENDIX B, AVAILABLE ONLY ELECTRONICALLY.  WHEN UPDATED, 
APPENDIX B WILL BE POSTED SEPARATELY TO WEBSITE: 
http://www.muni.org/transplan/ITSLibrary.cfm 
 
 
 
 
 
LIST OF TABLES 

Table 5-1:  Mapping of Program Areas to Market Packages ......................................................................13 
Table 5-2:  Mapping of Program Areas to User Services ............................................................................21 
Table 5-3:  Market Package to User Service Cross-Reference..................................................................44 
 



Municipality of Anchorage Regional ITS Architecture, Version 1.1 
Physical ITS Architecture 

PB Farradyne 5-1

1. INTRODUCTION 
This statement of the regional architecture for the Municipality of Anchorage (MOA) is one in a series 
of five documents: User Services, Long-Range Vision, Concept of Operations, Regional Architecture 
[this document], and an Implementation Plan.  These documents have been developed for the 
Municipality concurrent with and as part of an Alaska Department of Transportation and Public 
Facilities (ADOT&PF) initiative to develop a statewide architecture.   

1.1       PURPOSE OF DOCUMENT 

The purpose of this document is to extend and more fully describe the elements of the physical and 
logical architecture that are derived from the User Services Report and the Concept of Operations.  
These two predecessor documents formulate the foundational material for this document’s statement 
of the architectural framework. 

 User Services Report 
The User Services Report formulates a consensus statement of user needs then traces and maps 
these needs to an expression of User Services.  These User Services are the initial link from the 
stakeholder’s expression of user needs to the logical framework of the national ITS architecture. 

 Concept of Operations 
The Concept of Operations then continues the formulation of an architectural basis through statement 
of the municipality stakeholder’s vision and goals for regional ITS.  The vision and goals are then 
considered in an analysis of current and future operational needs, legacy systems integration, and 
communications architectural needs for implementation.  A statement of the key program areas for 
the Municipality and the identification of all operational partners is included in this discussion. 

 Statement of Architecture 
The purpose of this document is to continue the process to derive the statement of a physical 
architecture based on the foundations established in the two prior documents.  Thus, this document 
introduces and develops an ITS architecture for the Municipality of Anchorage.   

This architecture statement and transition from vision, goals and user needs describes in words and 
pictures the functional framework for Municipality’s operations, and their interactions with other public 
agency and private sector partners.   

1.2      THE NATIONAL ITS ARCHITECTURE 

There are several viewpoints of the national ITS architecture—selection of one versus another is 
largely a matter of personal or organizational preference.  In this document, two viewpoints are 
adopted: logical architecture using user services and physical architecture using market packages.  
These viewpoints and their relevance are discussed in the following. 

 User Services and Logical Architecture  
ITS user services provide the bridge between a statement of user needs, requirements and the 
functional processes described in the logical architecture.  

The user services contained in the national ITS architecture are statements of the functions and 
services expected from ITS—these are statements of what ITS should do for the user, from the 
perspective of that user.  A broad range of users is considered, including the constituent traveling 
public as well as the system owner/operators.  The concept of user services allows system or project 
definition to begin by establishing the high level services that will be provided to address identified 
transportation problems and user needs.  

The logical architecture defines what has to be done to support and implement the ITS user services.  
It defines the processes that perform the ITS functions and the information or data flows that are 
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shared between these processes.  The logical architecture is not technology specific, nor does it 
dictate a particular implementation.  This implementation independence makes the logical 
architecture accommodating to innovation and relatively seamless scalability from municipal 
implementations to larger regional or statewide systems. 

 Market Packages and Physical Architecture 
The national ITS architecture market packages provide an accessible, deployment and service-
oriented perspective to the National ITS Architecture.  They are focused collections of components, 
subsystems, interfaces and terminators that are tailored to fit, separately or in combination, real world 
transportation operational problems and needs.  A market package collects together one or more 
equipment packages that must work together to deliver a given transportation service and the 
data/information exchange architecture flows that connect them and other important external 
systems.  In other words, the market packages identify the pieces of the physical architecture that are 
required to implement a particular transportation service.  The architecture flows are implemented to 
enable the exchange of data and information. 

Equipment packages are the building blocks of the physical architecture subsystems contained within 
the market packages. These equipment packages group similar processes of a particular subsystem 
together into an “implementable” package.  This grouping also takes into account the user services 
and the need to accommodate various levels of functionality.  Since equipment packages are both the 
most detailed elements of the physical architecture view of the National ITS Architecture and tied to 
specific market packages, they provide the common link between the interface-oriented architecture 
definition and the deployment-oriented market packages. 

The physical architecture provides the Municipality of Anchorage with a physical representation 
(though not a detailed design) of the important ITS interfaces and major system components.  It 
provides a high-level structure around the processes and data flows defined in the more process-
oriented logical architecture.  The principal elements in the physical architecture are the subsystems 
and terminators, and architecture flows that interconnect these subsystems and terminators into an 
overall structure—an operational framework.  A physical architecture takes the processes identified in 
the logical architecture and assigns their functions to subsystems.  Additionally, data exchanges are 
grouped together into architecture flows. 

 Cross-Reference Mapping User Services to Market Packages 
The market packages and user services are cross-referenced to each other later in this document.  
This cross-referencing will show that each user need and service relates to a market package; and 
how the deployment of each market package enables from one to several user services.  Accordingly, 
this cross-reference will also illustrate which market packages provide the most “bang for the buck” in 
terms of breadth of user services enabled, and it therefore provides useful information for 
implementation strategy, project planning and scheduling. 

 Relationships: Physical/Market Packages to Logical/User Services 
The purpose of mapping user needs and program areas to both user services and market packages 
is to adopt a viewpoint and define the national ITS architecture components of interest.  As illustrated 
by Figure 5-1, the mapping of user needs and program areas to user services (gray-shaded area on 
the left) provides the linkage to the national ITS logical architecture (the components shown in green).  
Likewise, the mapping of user needs and program areas to market packages (lower right) provides 
the linkage to the subsystems/terminators and architecture flows of the national ITS physical 
architecture (the components shown in blue). 

This document includes these mappings and resulting diagrams to the level of detail shown by the 
shaded areas in Figure 5-1: 
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• Logical architecture (gray) – user services 
• Physical architecture (blue) – market packages, subsystems/terminators, and architecture 

flows 

 

Figure 5-1:  Relationships Between Components of the National ITS Architecture 

The definition and linkage to other components of the national ITS architecture (i.e., for logical: 
process specifications, data flows, and data dictionary elements; for physical: equipment packages) is 
not included in this document.  It is suggested that these components of the national ITS architecture 
should be selected and refined as part of a specific ITS deployment project. 

1.3      ORGANIZATION OF THIS DOCUMENT 

This document is organized as outlined in the following. 

 Establish Foundations 
Beginning in Section 2, this document first restates and expands upon the goals of Municipality of 
Anchorage as developed in the Concept of Operations.  The expansion of these goals is to clarify 
them where needed, and to establish traceability from user needs to market packages and user 
services. 

 Mapping Program Areas to Market Packages and User Services 
Section 3 contains the mapping of the four program areas, and the several individual goals within 
each to the national ITS architecture market packages1 and user services2.  The four program areas 
are: year-round operations, incident/emergency management, traveler information and internal 
operations. 

Section 3.1 maps these goals to the one or more national ITS architecture market packages 
illustrative of the packaged functionality required to implement and achieve the goal.  The selected 
market packages are tailored to expand, include or exclude functionality specific to meet Municipality 
of Anchorage needs. 

Section 3.2 maps these goals to the one or more national ITS architecture user services illustrative of 
the user functions needed to implement and achieve the goal.  The selected user services are 
consistent with those derived in the mapping of user needs in the Users Services Report and have 

                                                      
1 Market Packages - provide an accessible, deployment oriented perspective to the national 
architecture that  identifies the pieces of the Physical Architecture that are required to implement a 
particular transportation service.  
2 User services - document what ITS “should do” from the user's perspective by establishing the high 
level services that will be provided to address identified problems and needs.  

User Services

Architecture
Flows

Data Dictionary

Market PackagesEquipment
Packages

Subsystems

Data Flows
Process

Specifications
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been tailored to expand, include or exclude functionality and services specific to meet Municipality of 
Anchorage user needs. 

At the conclusion of both Sections 3.1 and 3.2, the mapped market packages or user services are 
summarized and duplicates are eliminated.  Then in Section 3.3 these summarized market packages 
and user services are cross-referenced to each other.  This cross-referencing indicates how the 
deployment of each market package enables from one to several user services.  Accordingly, this 
cross-reference also illustrates which market packages provide the most “bang for the buck” in terms 
of breath of user services enabled, and is useful information for implementation strategy, planning 
and scheduling. 

 Program Areas Revisited 
Section 4 revisits the four program areas to illustrate and describe in words and figures a high-level 
viewpoint of the resulting ITS architecture.  This section concludes the presentation of the resulting 
architecture for the casual reader. 

 Detailed Physical Architecture 
Appendix A includes descriptions of the several market packages that were selected and tailored for 
the Anchorage architecture. 

Appendix B contains detailed physical architecture illustrations.  These illustrations are derived from 
an analysis and synthesis of the physical architecture components (e.g., subsystems, terminators and 
architecture flows)3 as identified in the mapping of market packages.  In essence, these illustrations 
represent the non-duplicative overlays of from one to several market packages. 

                                                      
3 Definitions: subsystem, terminator and architecture flow. 
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2. ESTABLISH FOUNDATIONS  
This section establishes the link between the process steps of collecting user needs, mapping them 
to user services, and developing a concept of operations.  This section first restates and expands 
upon the goals of Municipality of Anchorage as developed in the Concept of Operations.  The 
expansion of these goals is to clarify them where needed, and to establish traceability from user 
needs to market packages and user services. 

The Concept of Operations defines the ITS Vision for the Municipality of Anchorage.  This Vision is 
written from the perspective of how future ITS deployment will affect transportation system users, 
Municipality of Anchorage, and various other stakeholders throughout the State in the future.  The ITS 
Vision is inclusive of proposed concepts for ITS operations, data exchange, and integration 
opportunities with respect to: 

• Current Municipality of Anchorage operations, and   
• Interfaces and joint operational strategies of Municipality of Anchorage and other 

stakeholders in the state. 

2.1       GOALS 

The goals of the Municipality of Anchorage’s ITS Deployment Strategy are based on the key 
transportation needs of the region, and consistent with and supplemental to those of the State 
(ADOT&PF).  Each of these local goals is described below. 

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

• Reducing the presence of snow and ice on the roadway, 
• Informing the public of hazards so they may avoid them; and,  
• 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 planned events, and unplanned 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. 

 Supporting the Community Vision  
The Anchorage 2020 Plan outlined a clear Community Vision, and this ITS plan goal is to support that 
vision.  Providing services via ITS that contribute more directly to an enhanced quality of life in the 
AMATS region is included in the ITS vision. 

 Delivering Services Effectively 
The Municipality 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 
Municipality.  The Municipality is also emphasizing enhanced delivery through e-commerce.  This 
goal relates to implementing ITS that is: 
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• Able to make existing service delivery more efficient; 
• Providing a new, important service that we could not provide before without today’s 

technology; 
• Cost effective; and, 
• Focused on customer service.  

2.2     RESTATEMENT OF FOUR PROGRAM AREAS  

The first stage in the development of this architecture is to restate the expressed needs and wants of 
the Municipality as illustrated in an earlier document.  The ITS strategy consists of four key program 
areas as illustrated in Figure 5-2, and described below. 

Traveler
Information

Year-Round
Operations

Incident/Emergency
Management

Internal
Operations

Anchorage

ITS

Strategy

Dial 5-1-1

DMS

 
Figure 5-2:  Municipality of Anchorage - Key ITS Program Areas 

This following discussion begins the mapping and transition of those stated goals and program areas 
to the corresponding user services and market packages stated in terms derived from the national 
ITS architecture. 

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

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

Smart Snow Plows 
The MOA will deploy and operate smart snow plows equipped with several systems that enhance 
roadway safety, and enhance the efficiency and effectiveness of snow and ice control operations.  
First, smart snowplows are equipped with Automatic Vehicle Location (AVL) sensors and GPS that 
are used to locate and track snowplow locations in real-time.  Second, snowplows are equipped with 
sensors that detect the presence of magnets along the edge of the roadway.  This provides the 
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, there will be sensors on the snowplow that can 
detect and record pavement temperatures, thus allowing the plow operator to apply the right amount 
of treatment to the roadway as needed.  This will significantly reduce the amount of chemicals used 
commensurate with the calculated need, and the amount of particulates released into the air is greatly 
reduced thus having a very positive effect on reducing environmental impacts from such treatments.  
This benefits watershed management as well through acquired data and knowledge about the type, 
amount and location of chemical treatments that could potentially migrate into the water table. 

Smart snowplows as well as other maintenance fleet vehicles may be equipped with systems to 
monitor vehicle performance.  These sensors will collect vehicle systems diagnostic information, such 
as engine temperature and oil pressure, and transmit it to the fleet vehicle maintenance facility.  This 
enhances fleet availability, improves roadway safety, and limits significant maintenance issues in the 
future through diagnostics before operational failure. 

Traffic Signal System 
The ITS in Anchorage already includes an advanced traffic control system to allow the MOA to control 
their traffic signals remotely from a Municipal traffic operations center. Traffic System Operators are 
able to monitor, verify and change signal-timing patterns from a central fixed facility.  This will improve 
the municipality’s traffic signal operations since operators are not required to travel to the intersection 
site to make these timing changes.  In addition, software installed locally at traffic signals enables 
traffic signal priority for transit, and signal pre-emption to give first responders “green time” when 
responding to an emergency.  Additionally, MOA signal timing patterns can also be adopted to fit the 
short-term travel patterns of traffic arriving and/or departing sports stadiums or other large pre-
planned event venues. 

Highway-Rail Intersection (HRI) Warning and Preemption Systems 
HRI Warning and Preemption 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 near a rail crossing or at an actual highway-rail intersection—and, provide 
timely warnings to drivers and train operators.  The equipment at the HRI may also be interconnected 
with adjacent signalized intersections so that local control can be adapted to highway-rail intersection 
congestion and traffic patterns.  Sensors in the roadway infrastructure assess vehicle locations, 
queues and speeds near a highway-rail intersection.  Using this information, a warning is determined 
and communicated to the approaching vehicle using a dedicated short-range ITS telecommunications 
system.  Lastly, rail to traffic signal preemption systems improve transportation safety by 
automatically changing a traffic signal indication to red when a train approaches the HRI.  From the 
perspective of the Alaska Railroad (AKRR) these same HRI systems and access to a common GIS 
will provide operational data collection and train schedule validation that is useable for more positive 
train control leading to more accurate train arrival times. 

Needs Study for Transit Signal Priority 
The MOA transit signal priority systems interact with traffic signals to extend the “green time” or 
accelerate the transition to green for transit vehicles equipped with the necessary equipment.  Signal 
priority sensors are connected to the traffic signal to detect a signal emitted by equipment on the 
transit vehicle.  The extended or accelerated “green-time” enables transit vehicles to pass through the 
intersection where they would normally have to stop.  This reduces transit schedule delay time and 
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helps achieve better schedule adherence and overall system performance.  Transit customers then 
perceive that their trip is either quicker and/or more reliable thereby enhancing their transit 
experience.  This attracts new ridership while retaining the existing riders.  Transit vehicles are also 
used during disaster response for evacuations, triage and other emergency response functions.   

Smart Fare Box 
Anchorage People Mover’s smart fare box systems, including electronic ticketing, are installed on 
transit vehicles and are used to collect ridership, fare and origin-destination data.  These data 
collection systems streamline transit operations, and enable better route assignment, equipment 
usage, and route planning. 

Transit Vehicle Management 
Anchorage People Mover’s on-board vehicle management systems use sensors and subsystems to 
examine vehicle performance measures, automatically detect vehicle mechanical problems and 
report them to the transit agency’s maintenance department in near real time.  This significantly 
enhances transit operations, equipment availability and roadway safety.  Prior to the implementation 
of these systems, vehicle problems often remain undiscovered until the vehicle becomes damaged or 
inoperable during operations.  A transit vehicle diagnostic and data/information management system, 
however, reports these problems earlier, giving maintenance personnel time to fix the vehicle and 
dispatch it when maintenance services are completed. 

Emissions Monitoring, Management and Vehicle Electronic Tags 
The Anchorage Bowl is a non-attainment area for CO (carbon monoxide) and under certain 
conditions may institute vehicle roadside inspections to determine that vehicles entering the 
municipality are in compliance with emissions standards.  Currently MOA residents are required to 
have their vehicles inspected for emissions; MOA may in the future elect to issue electronic tags to 
those residents whose vehicles are in compliance with the vehicle inspection regulations and that 
meet emissions standards.  MOA non-residents are not required to have these same vehicle 
inspections but can do so voluntarily and if in compliance, their vehicle may in the future be awarded 
the same MOA electronic tag.  When municipal or regional emissions reduction management policies 
are in effect, traffic entering or in the non-attainment area may be subject to roadside inspection by 
staff from the Alaska Department of Environmental Conservation (ADEC) and/or en-route monitoring 
by environmental sensors and traffic surveillance devices placed at roadside.  Emissions violations 
determined by manual roadside inspection or environmental and traffic surveillance could then be 
processed in accordance with ADEC enforcement policies and procedures. 

 Incident and Emergency Management Systems 
Rapid detection, verification and reporting of incidents as soon as possible after they occur can 
decrease response time, improve safety, and minimize delays and other traffic related secondary 
incident effects in the MOA.  The impact of incidents on travel safety and roadway efficiency can be 
minimized through the application of several ITS technologies.  These technologies are designed to 
enhance incident identification, verification, notification and response coordination and resource 
management.  Thus, MOA will use these ITS systems to enable emergency management operators 
to dispatch appropriate personnel and equipment quickly and effectively, get to the scene to treat any 
injured victims, perform traffic control as needed, and in general, respond and clear the incident in an 
efficient and timely manner. 

Hazardous Materials Tracking and Reporting 
ADOT&PF operated regional weigh stations are equipped with systems that enable operators to 
process electronic HAZMAT manifests and weigh these vehicles without stopping.  It is also possible 
that on-board GPS will be used to supplement the tracking of HAZMAT cargo with accurate location 
and integrity of the shipment.  This weigh-in-motion HAZMAT tracking and reporting capability will 
enable staff at the weigh station to identify commercial vehicles carrying hazardous materials, and if 
necessary, divert them to alternate routes based on downstream transportation system status, 
weather, or other criteria.  Likewise, similar GPS, HRI data collection and positive train control 
capabilities will be leveraged by AKRR to track HAZMAT shipments within their rail system. 
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Closed Circuit Television (CCTV) 
MOA will use CCTV as a surveillance tool to monitor normal and exceptional traffic flows, confirm 
congestion or incidents, and remotely monitor and assess weather and roadway surface conditions.  
Remotely controlled CCTV cameras will greatly enhance incident management operations through 
quick identification and verification of incidents.  This then enables quick dispatch of appropriate 
equipment needed to the clear the incident, treat injured persons, and clear or treat the roadway to 
restore it to service. 

Vehicle Detection 
Vehicle detection using ITS sensor technologies enables MOA traffic operators to monitor traffic 
flows, volumes and congestion from a remote location.  Traffic data so acquired is used in real-time to 
enhance MOA transportation operations, and also can be archived in a database and used to 
enhance transportation maintenance, construction and for MOA, regional and statewide 
transportation planning processes. 

Dynamic Message Signs (DMS) 
MOA will use fixed and portable DMS along freeways and major arterials to report incident 
information to motorists and for short-term traffic controls measures to guide motorists through or 
around affected areas.  These DMS also provide alternative routing directions or other pertinent 
transportation system en-route messages. 

Highway Advisory Radio (HAR) 
MOA will use HAR to provide broadcast radio information, cautions and warnings to drivers en-route.  
These broadcasts will reach the drivers well in advance of them reaching an impacted area. 

 Traveler Information Systems 
In the future, travelers will utilize fixed infrastructure as well as wireless communications for obtaining 
travel related information.  The freedom of using wireless communications will provide access to 
traveler information at all times, and in most locations in the MOA and the Anchorage Bowl region.  
New technologies will include Interactive Voice Responsive Information, Transit Center Signage, 
Kiosks, and Web Enabled Trip Planning.   

The information baseline for regional multi-modal traffic, transit and rail traveler information benefits 
from the broader scope of data collection and information synthesis for all modes by the MOA, 
Anchorage People Mover and the AKRR.  This operational data and schedule performance data 
acquired through operations in other program areas enhances the richness of the traveler information 
and the accuracy of the traffic situation, and the on-time performance and arrival times for transit and 
AKRR services. 

Regional Traveler Information at “5-1-1” 
Recently launched in the Cincinnati/Northern Kentucky and Central Puget Sound metropolitan areas, 
the 5-1-1 Telephone Traveler Information Service is gaining popularity within other states, and is 
expected to be widely implemented in the future through a national mandate.  This will greatly benefit 
all drivers in that they will be able to call the “5-1-1” number on their mobile communication device 
(e.g., cell phones) wherever that service is available to obtain near real-time traveler information.  
Currently, each region within the State of Alaska uses a different travel advisory number—using “5-1-
1” will tie each region together and will offer one easy to remember number that could be used 
anywhere in the State. 

Internet 
The Internet is a vital medium for distribution of pre-trip traveler information for all modes.  Whether at 
home, work or other fixed location (e.g., a public kiosk), pre-trip travel information on the Internet can 
be easily accessed.  This provides the information needed to more effectively plan a trip and avoid 
problem areas if they exist. 
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Wireless Web 
In the near future, travelers using all modes 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.  It is 
likely that vehicle on-board devices will be fully equipped with voice-actuated (for safety) web-based 
Traveler Information Systems.  This will allow drivers to obtain route guidance directions to their 
destination, including but not limited to the nearest gas station, restaurant, hospital or lodging. 

 Internal Operations 
ITS can help facilitate better internal operations by providing the capability for agencies to minimize 
the use of scarce 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) 
The use of MDTs in Anchorage PD and other fleet vehicles can greatly enhance internal and inter-
agency communication and cooperation in the MOA and the region.  These systems will provide law 
enforcement, incident response and emergency management, and MOA personnel in the field with 
greater flexibility to interactively collect, report and share information.  This will enhance in-field 
operations through more relevant up to date information, and will alleviate much of the status 
collection and reporting burden traditionally placed on dispatchers at a fixed central facility.  MDTs 
also provide easier means to disseminate collected information from the operations center to the field. 

The incident management and emergency response technologies described above can and will have 
a beneficial impact in several areas of transportation system usage.  These benefits are not limited to 
daily commute travelers in and around the city, but extend to and include commercial vehicle 
operations, emergency response and management, and tourism.  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 using CCTV to visually 
confirm and determine the extent of an incident.  Dispatchers can relay this information and traffic 
conditions to emergency responders in the field so an appropriate and unimpeded “best” route can be 
selected to the scene, and necessary preparation made before arriving at the scene.  All of this 
awareness of the status of the transportation system, traffic flows, congestion and incidents becomes 
the basis for traveler information of use to commuters, tourists and drivers of all vehicles using the 
MOA’s roadways. 

Material Usage Tracking 
The MOA will better track the amount of ice and snow fighting chemicals, fuel, and other resources 
consumed by various maintenance activities to significantly enhance operations efficiency and reduce 
costs in Anchorage.  Tracking the use of resources year after year will achieve economies through 
more realistic planning for resources to be ordered, thus reducing over-spending, waste and storage 
space requirements. 

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

Automatic Vehicle Location (AVL) 
Anchorage People Mover and the MOA will use AVL sensors and GPS installed on public 
transportation and maintenance vehicles to communicate real-time vehicle locations and movements 
to transit service and MOA maintenance fleet dispatchers.  In addition to the fixed route operations, 
GPS and AVL are also used for demand responsive dispatch in the new Community Circulator routes 
in Eagle River.  This AVL and GPS information can enable dispatchers to assign vehicles more 
effectively to a location (e.g., avalanche site, transit stop) based on the current location of an 
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appropriate and available vehicle, and the information is used to provide in-vehicle annunciators and 
for LED stop announcement signs.  Additionally, maintenance vehicles can use this precise position 
location 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 enable real-time bus arrival information to transit users via the 
Internet, kiosks or message reader boards at selected transit stops. 

Shared Traveler and Traffic information Database 
Individual public agency data is a valued asset not only to the agency itself but to other partner 
agencies as well.  A shared traveler and traffic information database archive will enable agencies to 
share their electronic data (e.g., infrastructure assets GIS, crash data) in exchange for other agency 
data.  This will enhance operations of each participating agency by reducing their data collection 
costs, increasing data usefulness, and increasing the value-added of agency unique data through 
regional information synthesis. 

Condition Acquisition and Reporting System (CARS) 
The CARS is a web-based software tool that allows authorized public agency or contract staff 
(i.e., police, city or county officials, DOT personnel, or other pre-authorized users) to input accident, 
construction, restrictions, closure, delay, and other roadway and weather information into statewide 
databases.  Authorized data entry users of the system can store information on active incidents (e.g., 
hazardous material spills, crashes, or natural disasters) or planned incidents (e.g., pubic attendance 
events, construction activities, road closures or restrictions) 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 CARS information should then be filtered to mask or remove agency-private 
data/information before being passed along to the traveler information users via the Internet, HAR, 
DMS, or other public broadcast or interactive access channel. 

Common Geographic Information System 
A GIS enhances data storage, processing and analysis by displaying text and numerical information 
in a spatial format.  This enables quick and easy identification of patterns in the data as it pertains to 
specific areas of responsibility for the Municipality and surrounding areas.  In addition, a common GIS 
foundation also offers advanced functionalities including common tools and queries that help users 
access and analyze a data set. 

Many agencies in Anchorage own a geographic information system, but GIS information is not 
exchanged.  Different GIS programs, data incompatibility, and a lack of inter-agency cooperation 
contribute to these difficulties in information exchange.  A common GIS System can resolve two of 
the three issues, thus enabling exchange of usable map and infrastructure spatial data, and 
operational data files between agencies resulting in enhanced regional information exchange.  Thus, 
the MOA is working to formulate a project that will create an integrated GIS Transportation Network—
this is currently called “Roadnet.”  The integrated transportation network will serve as the roads 
network element for MOA’s Land Information System (LIS) project also currently under development.  
The LIS is designed to centralize land information and GIS databases so as to be usable by all MOA 
departments and then in cooperation with other agencies. 

A common GIS will benefit stakeholders within the Municipality of Anchorage to include the following 
Departments:  Public Transportation, Traffic, Fire, Police, Street Maintenance, Office of Planning, 
Development and Public Works Technical Services Section, Information Technology, and the 
Emergency Operations Center. 
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3. MAPPING PROGRAM AREAS 
This section contains the mapping of the four program areas, and the several individual goals within 
each to the national ITS architecture market packages and user services.  The four program areas 
are: year round operations, incident and emergency management systems, traveler information 
systems, and internal operations. 

The market packages and user services are cross-referenced to each other at the conclusion of this 
section,.  This cross-referencing indicates how the deployment of each market package enables from 
one to several user services.  Accordingly, this cross-reference also illustrates which market 
packages provide the most “bang for the buck” in terms of breadth of user services enabled, and is 
useful information for implementation strategy, planning and scheduling. 

Each program area mapping, i.e., to market packages and to user services, is color-coded for ease in 
tracing them through the tables and figures that 
follow.  The legend to the right associates these 
colors with the program area. 

3.1   MAPPING PROGRAM GOALS TO MARKET     
PACKAGES 

This section maps these four program goals to the 
one or more national ITS architecture market 
packages best illustrative of the packaged functionality required to implement and achieve the goal.  
The selected market packages are tailored to expand, include or exclude functionality specific to meet 
MOA needs. 

It is important to map user needs to market packages to establish a thoughtful linkage to the physical 
architecture.  The national ITS architecture market packages identify the pieces of the physical 
architecture that are required to implement a particular operational transportation service.  The 
market packages provide a deployment-oriented functional perspective for the national architecture.  
They are tailored to fit operational transportation problems and needs such as have been stated by 
the users and stakeholders as their needs. 

The mapping illustrated by Table 5-1 includes columns that state the key program area as a goal, 
identify the market package(s) that best represent the functional solutions for that program area, and 
lastly, present a brief discussion and/or rationale for why these particular market packages are 
relevant.  The full-text descriptions of the MOA tailored market packages are found in Appendix A. 

At the conclusion of this section, the mapped market packages are summarized, and duplicates are 
eliminated. 

 

 

Year Round Operations 

Incident and Emergency Management 
Systems 

Traveler Information Systems 

Internal Operations 
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Table 5-1:  Mapping of Program Areas to Market Packages 

Stated Goal/Focus Area Market Package(s) Discussion/Rationale 
Year Round Operations 
Weather & pavement 
sensors 

Road Weather Data Collection 
(MC03), and 
Weather Information 
Processing and Distribution 
(MC04). 

Rationale:  These two market packages provide the functionality needed to 
collect weather and roadway environmental conditions using fixed (e.g., RWIS) 
roadside devices as well as mobile sensors integrated with the on-board 
systems of the MOA maintenance fleet (including snowplows) as well as the 
buses operated by Anchorage Transit. 

Smart Snow Plows Maintenance and Construction 
Vehicle Tracking (MC01), 
Maintenance and Construction 
Vehicle Maintenance (MC02), 
Roadway Automated Treatment 
(MC05), and 
Winter Maintenance (MC06). 

Rationale:  These four market packages provide the capabilities needed to 
deploy and operate “smart snowplows.”  These smart plows use the AVL 
capabilities provided by MC01 as supplemented by the local requirement to 
track off the magnets embedded in the roadway.  The on-board diagnostics and 
vehicle performance capabilities derived from MC02 assist in the notification, 
scheduling and management of vehicle maintenance.  This notification and 
scheduling capability enhances both routine and corrective maintenance 
activities on vehicles and other maintenance and construction equipment.  The 
remaining two packages provide the capabilities to manage treatment of 
roadways in the winter, and to monitor, control and manage the usage of 
treatment materials (e.g., chemicals). 

Traffic Signal System Surface Street Control 
(ATMS03), 
Incident Management System 
(ATMS08), and 
Emergency Routing (EM2). 

Rationale:  These three market packages provide the capabilities to control and 
manage the MOA signal systems during normal operations, and during times 
when incident or emergency response coordination requires signal timing 
changes and/or signal preemption rules to be in effect.  This granting of signal 
preemption when needed ensures that emergency response vehicles can 
expedite their movement to the scene thus clearing the incident sooner, and 
reducing the risk of secondary effects or major negative impacts on traffic flows 
in the region. 

HRI Warning & Preemption Standard Rail Grade Crossing 
(ATMS13),  
Advanced Rail Grade Crossing 
(ATMS14), and 
Intersection Collision Avoidance 
(AVSS10). 

Rationale:  These three packages combine the features of detection and 
warning of approaching low and high-speed trains at the at-grade crossings.  
The combined capability includes early warning of the arrival of the train, 
collision avoidance deconfliction between the traffic and the train, and the 
coordinated management of adjacent signalized intersections to reduce delays 
and avoid gridlock in and around the rail crossing.  
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Stated Goal/Focus Area Market Package(s) Discussion/Rationale 
Transit Signal Priority Transit Vehicle Tracking 

(APTS1),  
Transit Fixed-Route Operations 
(APTS2), and  
Multi-Modal Coordination 
(APTS7). 
Emergency Routing (EM2) 

Rationale:  These packages collect the AVL data for the fixed route buses as 
they operate thus enabling the determination of schedule performance and (if 
late) a subsequent need for signal priority to get them back on schedule.  The 
MOA traffic operations and transit agencies will determine the policy for 
requesting and/or granting of transit signal priority based on degree of lateness, 
route of travel, and potential effect on prevailing traffic conditions.  It may also 
be the case that signal priority may be enabled at AM/PM peaks, and that 
“smart buses” determine the need in cooperation with their fixed-route 
management facility.  Emergency Routing is including in the event transit 
vehicles are used for evacuation, triage units, etc., during a disaster/emergency. 

Smart Fare Box Transit Passenger and Fare 
Management (APTS4). 

Rationale:  This market package includes the capability to monitor passenger 
loading using smart fare boxes, track passenger embark/debark loading 
locations for origin-destination analysis, and collect and store data aboard the 
vehicle and/or transmit it to the central facility on demand or as required.  

Transit Vehicle Management Transit Vehicle Tracking 
(APTS1),  
Transit Fixed-Route Operations 
(APTS2), and 
Demand Response Transit 
Operations (APTS3) 
Transit Security (APTS5) 
Transit Maintenance (APTS6) 

Rationale:  These five packages provide the basis for management of a 
complete fixed-route and on-demand (paratransit) operation.  This capability 
includes AVL tracking of the transit vehicles and determination of schedule 
adherence and on time performance as they service their routes and/or on-
demand riders.   



Municipality of Anchorage Regional ITS Architecture, Version 1.1 
Physical ITS Architecture 

PB Farradyne 5-15

Stated Goal/Focus Area Market Package(s) Discussion/Rationale 
Emissions Monitoring, 
Management and Vehicle 
Pre-Pass 

Emissions Monitoring and 
Management (ATMS11) 

Rationale: This market package provides the capability to monitor 
individual vehicle emissions, and for MOA and regional general air quality 
monitoring using data collected from distributed sensors.  The collected data 
and information is then shared with ADEC and the MOA TOC for their use.  
Both area wide air quality monitoring and point emissions monitoring are 
supported: for area wide monitoring, the market package measures air quality, 
identifies sectors that are non-compliant with air quality standards, and collects, 
stores and reports the supporting data; for point emissions monitoring, the 
market package measures tail pipe emissions to identify vehicles that exceed 
emissions standards.  The information can then be used to implement 
environmentally sensitive compliance programs, policies, and regulations, and 
for enforcement. 
 
 

Incident and Emergency Management Systems 
Hazardous materials tracking 
& reporting 

Electronic Clearance (CVO03), 
CV Administrative Processes 
(CVO04), 
Weigh-In-Motion (CVO06), and 
HAZMAT Management 
(CVO10). 
Emergency Response (EM1) 

Rationale:  These five market packages provide the capability to pre-credential 
commercial vehicles and their cargos (e.g., Hazmat or other), and then use 
those electronic credentials, AVL and WIM check points to track and expedite 
the CV through the instrumented roadway/freeway system.  Additional safety 
benefits accrue from monitoring the cargo for its safety and integrity—with an 
explicit incident notification report and current AVL data delivered to emergency 
response agencies at any sign of abnormal conditions or incident.  

Video surveillance Network Surveillance 
(ATMS01), and 
Road Weather Data Collection 
(MC03). 
Emergency Response (EM1) 

Rationale:  These three packages enable the capability to collect roadside and 
roadway environmental condition data, and to observe the roadways with 
electronic devices (e.g., loops, radar, etc.) or CCTV to collect traffic flow data, 
verify roadway conditions and detect incidents.  
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Stated Goal/Focus Area Market Package(s) Discussion/Rationale 
Vehicle detection Network Surveillance 

(ATMS01), and 
ITS Data Mart (AD1). 
Emergency Response (EM1) 

Rationale:  As above, the surveillance package collects data from roadside 
devices.  This data includes (typically) vehicle detection for determination of 
traffic flows, and CCTV imagery.  The traffic counts, or subsequently derived 
congestion, volume, speed information, can then be used for real-time traffic 
operations, including emergency response, shared with partner agencies, and 
archived for future use as traveler information, or for regional traffic analysis and 
planning.  

Dynamic message signs Traffic Information 
Dissemination (ATMS06) 
Emergency Response (EM1) 

Rationale:  These market packages provides the capability for the MOA traffic 
operations center and MOA incident management function to disseminate en-
route driver information using roadside variable message signs and wide-area 
highway advisory radio. 

Highway advisory radio Traffic Information 
Dissemination (ATMS06) 
Emergency Response (EM1) 

(Same as above) 

Traveler Information Systems 
5-1-1 Interactive Traveler Information 

(ATIS2) 
Rationale:  This market package provides the essence of the capability to 
implement the “5-1-1” traveler information service.  The package enables 
interactive specification and retrieval of traveler information using (in this case) 
the touch pad of a telephone (fixed or mobile). 

Internet Broadcast Traveler Information 
(ATIS1), and 
Interactive Traveler Information 
(ATIS2). 

Rationale:  These two market packages provide the functionality of the delivery 
mechanisms for Internet access to traveler information in a broadcast or 
interactive fashion.  Using the Internet is most often interactive (e.g., go to a 
URL site, click a few buttons, get your information), but can also be broadcast in 
the sense of a one-time subscription and then recurring notification delivery 
service. 

Wireless Web Broadcast Traveler Information 
(ATIS1),  
Interactive Traveler Information 
(ATIS2), and 
Yellow Pages and Reservation 
(ATIS7). 

Rationale:  This capability is delivered using the same packages from above, 
with the added capability provided by the ATIS7 yellow pages services.  As 
earlier, the ATIS1 and 2 packages provide the access and delivery mechanisms 
for the travelers.  It is then clear that yellow pages information can be accessed 
interactively; an example of broadcast yellow pages information might be based 
on a subscription/profile of the user, or might be based on intentionally short-
range wireless advertisement for a special event or location (e.g., Eat at Joe’s – 
one mile ahead).  
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Stated Goal/Focus Area Market Package(s) Discussion/Rationale 
Internal Operations 
Mobile data terminals ITS Data Mart (AD1), 

ITS Data Warehouse (AD2) 
Demand Responsive Transit 
Operations (APTS3) 
Roadway Maintenance and 
Construction (MC07). 
Emergency Response (EM1) 

Rationale:  These packages provide the desired capability for the MOA fleet to 
have mobile data terminals (MDT) installed in a variety of vehicles, and for their 
use in field data collection, dispatch and status reporting as they conduct their 
business of roadway maintenance and construction, asset management, and 
emergency/incident response.  The archive data mart and warehousing 
capabilities enable the storage and regional use of the collected data by public 
agencies and trusted partners.  

Material usage tracking Maintenance and Construction 
Vehicle Maintenance (MC02), 
and  
Roadway Automated Treatment 
(MC05). 

Rationale:  The packages provide the central facility and the on-board fleet 
vehicle capabilities to manage automated treatment of roadways, tracking of 
those applicants and treatments, and monitoring of vehicle performance and 
diagnostics to assist in fleet vehicle maintenance. 

Asset management ITS Data Mart (AD1), and 
Roadway Maintenance and 
Construction (MC07). 

Rationale:  These two market packages enable the collection of roadside 
infrastructure (and other) asset inventory by MOA fleet operators, and the 
archiving of that data for asset management and planning uses.  

Automatic vehicle location Maintenance and Construction 
Vehicle Maintenance (MC01), 
Transit Vehicle Tracking 
(APTS1), and  
Transit Traveler Information 
(APTS8). 

Rationale:  These packages deliver the central and vehicle on-board capability 
to instrument fleet vehicles and transit vehicles for automatic vehicle location 
(AVL) and reporting.  In the maintenance vehicle fleet, this data is used to more 
effectively dispatch and manage the fleet operation.  In the transit operations, 
this data is used to determine schedule adherence and performance, and as a 
basis for real-time transit traveler information.  

Shared traveler and traffic 
information  database 

ITS Data Warehouse (AD2) Rationale:  This package provides basic data collection and management 
capabilities with the added functionality and interface definitions that allow 
collection of data from multiple diverse operating agencies and data sources 
spanning across modal and jurisdictional boundaries.  Then this shared and 
remotely accessible archive can also function as the regional MOA traveler 
information source. 
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Stated Goal/Focus Area Market Package(s) Discussion/Rationale 
Condition acquisition & 
reporting system (CARS) 

Maintenance and Construction 
Activity Coordination (MC10), 
Work Zone Management 
(MC08), and  
Incident Management System 
(ATMS08). 

Rationale:  These market packages provide the data generation and collection 
capabilities, which approved agencies then use to enter data into the CARS.  
This data includes the planning, conduct and coordination of maintenance and 
construction activity; and the existence, response and clearance estimate 
details about current planned or unplanned incidents.  Once the public agencies 
enter the data into CARS, it can be filtered and made available for use as 
traveler information.  

Common GIS ITS Data Mart (AD1), and 
ITS Data Warehouse (AD2). 

Rationale:  These two market packages provide the focused regional data 
repository of real-time, near real-time for operational use as well as a more 
traditional archive of long term performance and planning data.  In addition to 
the capabilities to collect and store the data, the warehouse provides a common 
regional interface and common spatial reference (e.g., a GIS) for the data thus 
facilitating more effective information sharing across modal and institutional 
boundaries. 
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Market Packages – Duplicates Removed 
Thus, with duplicates removed, the list of ITS market packages of interest to the Municipality of 
Anchorage includes those shown in the following table. 

 
Code Title  Coded Title 

AD1 ITS Data Mart  ATMS14 Advanced Railroad Grade Crossing 

AD2 ITS Data Warehouse    

   AVSS10 Intersection Collision Avoidance 

APTS1 Transit Vehicle Tracking    

APTS2 Transit Fixed-Route Operations  CVO03 Electronic Clearance 

APTS3 Demand Response Transit Operations  CVO04 CV Administrative Processes 

APTS4 Transit Passenger and Fare Management  CVO06 Weigh-In-Motion 

APTS5 Transit Security  CVO10 HAZMAT Management 

APTS6 Transit Maintenance    

APTS7 Multi-modal Coordination  EM1 Emergency Response 

APTS8 Transit Traveler Information  EM2 Emergency Routing 

     

ATIS1 Broadcast Traveler Information  MC01 Maintenance and Construction Vehicle Tracking 

ATIS2 Interactive Traveler Information  MC02 Maintenance and Construction Vehicle Maintenance 

ATIS7 Yellow Pages and Reservation  MC03 Road Weather Data Collection 

   MC04 Weather Information Processing and Distribution 

ATMS01 Network Surveillance  MC05 Roadway Automated Treatment 

ATMS03 Surface Street Control  MC06 Winter Maintenance 

ATMS06 Traffic Information Dissemination  MC07 Roadway Maintenance and Construction 

ATMS08 Incident Management System  MC08 Work Zone Management 

ATMS11 Emissions Monitoring and Management  MC10 Maintenance and Construction Activity Coordination 

ATMS13 Standard Railroad Grade Crossing    

3.2      MAPPING PROGRAM GOALS TO USER SERVICES 

This section maps the four program goals to the one or more national ITS architecture user services 
illustrative of the user functions needed to implement and achieve the goal.  The selected user 
services are derived from and consistent with those developed and stated as the initial mapping of 
user needs in the Users Services Report and have been tailored to expand, include or exclude 
functionality and services specific to meet MOA user needs. 

It is important to map the stated users needs to the ITS user services as this provides the basis for 
subsequent selection of the functional processes described in the logical architecture.  The user 
services document what should ITS do from the perspective of the user having expressed the need.  
Thus, the concept of mapping to user services allows system or project definition to begin by 
establishing the high level services that will be provided to address both identified transportation 
problems and the stated user needs. 

The mapping illustrated by Table 5-2 includes columns that state the key program area as a goal, 
identify the top-level user services(s) and lastly, present a brief discussion of the tailored user 
services(s).  The same color-coding scheme is used for ease in locating or tracking a program area. 
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At the conclusion of this section, the mapped user services are summarized, and duplicates are 
eliminated. 
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Table 5-2:  Mapping of Program Areas to User Services 

Stated Goal/Focus Area User Service(s) Description/Rationale 
Year Round Operations 
Weather & pavement 
sensors 

Maintenance and Construction 
Operations (8.1) 
Roadway Management (8.1.2) 
 

The delivery of user capabilities for sensing or observation of roadways for 
snow and ice, or other pavement conditions are found within the new 
roadway management user service within the higher-level collection of 
maintenance and construction operations. 
8.1 MAINTENANCE AND CONSTRUCTION OPERATIONS (8.1.0) 
 The MOA ITS shall provide municipal Maintenance and 
Construction Operations (MCO) functions to support monitoring, operating, 
maintaining, improving and managing the physical condition of roadways, 
the associated infrastructure equipment, and the required resources. MCO 
shall focus on four major functions: 1) the Maintenance Vehicle Fleet 
Management (MVFM) function, to monitor and track locations and 
conditions of fleets of maintenance, construction, and specialized service 
vehicles; 2) the Roadway Management (RWM) function, to monitor and 
forecast conditions and manage treatment of roadways during various travel 
conditions; 3) the Work Zone Management and Safety (WZMS) function, to 
support effective and efficient roadway operations during work zone 
activities; and 4) the Roadway Maintenance Conditions and Work Plan 
Dissemination (RMCWPD) function, to coordinate work plans and to 
communicate conditions.   
(8.1.2) The MOA MCO ITS shall provide a RWM function using statewide 
RWIS and/or vehicle on-board sensors to monitor road surface, and 
environmental conditions and forecast traffic and road surface conditions to 
support management of routine and hazardous road condition remediation 
and to communicate changes in conditions. This function includes 
interactions among Traffic Managers, Supervisors, Dispatchers, Field 
Crews, Construction Crews, Asset Managers, Planning Agencies, and 
Weather Services Organizations. 

Smart Snow Plows Maintenance and Construction 
Operations (8.1) 
Maintenance Vehicle Fleet 
Management (8.1.1) 

Likewise, the delivery of users services in support of “smart snow plows” 
falls within the new maintenance vehicle (e.g., a snow plow) fleet 
management user service within the higher-level collection of maintenance 
and construction operations.   
8.1 MAINTENANCE AND CONSTRUCTION OPERATIONS (8.1.0) 
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Stated Goal/Focus Area User Service(s) Description/Rationale 
 The MOA ITS shall provide municipal Maintenance and 
Construction Operations (MCO) functions to support monitoring, operating, 
maintaining, improving and managing the physical condition of roadways, 
the associated infrastructure equipment, and the required resources. MCO 
shall focus on four major functions: 1) the Maintenance Vehicle Fleet 
Management (MVFM) function, to monitor and track locations and 
conditions of fleets of maintenance, construction, and specialized service 
vehicles; 2) the Roadway Management (RM) function, to monitor and 
forecast conditions and manage treatment of roadways during various travel 
conditions; 3) the Work Zone Management and Safety (WZMS) function, to 
support effective and efficient roadway operations during work zone 
activities; and 4) the Roadway Maintenance Conditions and Work Plan 
Dissemination (RMCWPD) function, to coordinate work plans and to 
communicate conditions.   
(8.1.1) MVFM shall be capable of monitoring and tracking the locations of 
MOA fleet vehicles and/or contracted fleets of maintenance, construction, 
and specialized service vehicles to provide current location and status 
information. 

Traffic Signal System Traffic Control (1.6) All aspects of municipal traffic signal control and operations fall under the 
traffic control family of users services.  This includes the capability to enable 
and deliver centralized or decentralized (i.e., roadside) signal preemption to 
emergency vehicles, or signal priority to transit vehicles. 
1.6 TRAFFIC CONTROL (1.6.0)  The MOA ITS shall provide a 
Traffic Control capability.  This Traffic Control provides the capability to 
efficiently manage the movement of traffic on streets and highways.  Four 
functions are provided which are (1) Traffic Flow Optimization, (2) Traffic 
Surveillance, (3) Control Function, and (4) Provide Information.   

HRI Warning & Preemption Highway-Rail Intersection 
(1.10) 
Standard Speed Rail (1.10.4) 
High-Speed Rail (1.10.5) 

The users services covering at grade rail and roadway intersections are 
delivered by the HRI family; specific services covering standards and 
advanced HRI are delivered by sub-services for operations at <79MPH, and 
those 80MPH or greater.  These services include centralized or roadside 
(local) coordination of control for local intersection and roadway traffic 
signals with the municipal traffic agency.  
1.10 HIGHWAY-RAIL INTERSECTION (1.10.0)  The MOA ITS shall 
include a Highway-Rail Intersection (HRI) function to control highway and 
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Stated Goal/Focus Area User Service(s) Description/Rationale 
rail traffic in at-grade HRIs. Two sub-services are supported: Standard 
Speed Rail service which is applicable to light rail transit, commuter rail and 
heavy rail trains with operational speeds up to 79 miles per hour (MPH); and 
High Speed Rail service which is applicable to all passenger and freight 
trains with operational speeds from 80 to 125 MPH.   
(1.10.4) MOA HRI shall include a Standard Speed Rail (SSR) service to 
manage highway and rail traffic at HRIs for rail lines with operational speeds 
less than 80 MPH; and  
(1.10.5) High Speed Rail (HSR) on rail lines with operational speeds 
between 80 and 125 MPH. 

Transit Signal Priority 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Traffic Control (1.6) 
Emergency Vehicle 
Management (5.2) 
Emergency Vehicle Signal 
Preemption/Priority (5.2.3) 
Public Transportation 
Management (2.1) 
Transit Signal Priority 
(2.1.1.2.3) 

The user services that deliver municipal or regional “transit signal priority” 
cross-cut the areas of traffic control, emergency vehicle management and 
transit fixed-route (i.e., scheduled service) management.  The enabling of 
transit signal priority is by operational agreement or on request between 
transit and traffic operations; competing priority/preemption de-confliction of 
emergency vehicle signal preemption vs. transit signal priority is most likely 
a decision made at roadside (local control).  
 1.6 TRAFFIC CONTROL (1.6.0)  The MOA ITS shall provide a 
Traffic Control capability.  This Traffic Control provides the capability to 
efficiently manage the movement of traffic on streets and highways.  Four 
functions are provided which are (1) Traffic Flow Optimization, (2) Traffic 
Surveillance, (3) Control Function, and (4) Provide Information. 
5.2  EMERGENCY VEHICLE MANAGEMENT (5.2.0)  The MOA 
ITS shall include an Incident Response Vehicle Management service.   
(5.2.3) EVM Service shall include a Signal Preemption/Priority System for 
emergency response vehicles. 
2.1 PUBLIC TRANSPORTATION MANAGEMENT (2.1.0)  The 
Anchorage People Mover ITS shall include a Public Transportation 
Management (PTM) function. 
(2.1.1.2.3) Anchorage People Mover fixed-route operations management 
shall include an integrated (or shared with the MOA) traffic control capability 
that provides invocation of traffic signal priority when required for schedule 
adjustment to Anchorage People Mover vehicles at traffic signals. 
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Stated Goal/Focus Area User Service(s) Description/Rationale 
Smart Fare Box 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Public Transportation 
Management (2.1) 
Planning and Scheduling 
Services (2.1.2) 
Electronic Payment Services 
(3.1) 
Electronic Payment Capability 
(3.1.0) 
Electronic Fare Collection 
(EFC) Capability (3.1.2) 
EFC - Compatible Fare 
Medium (3.1.2.1) 
EFC – Data Collection 
Capability (3.1.2.7) 
Electronic Payment Services 
Integration (ESPI) (3.1.4) 
EPSI for Various Modes 
(3.1.4.1) 
EPSI Deployed Across 
Multiple Agency Political 
Boundaries (3.1.4.4) 

The services to collect fare, ridership boarding, and rider origin-destination 
information are delivered by sub-services that support data collection for 
planning and scheduling within public transportation management.   
2.1 PUBLIC TRANSPORTATION MANAGEMENT (2.1.0)  The 
Anchorage People Mover ITS shall include a Public Transportation 
Management (PTM) function. 
2.1.2 Anchorage PTM shall include a Planning and Scheduling Services 
(PSS) function to automate the planning and scheduling of public transit 
operations based on data (e.g., passenger loading at stops, origin-
destination, etc.) collected through the use of smart fare boxes. 
3.1 ELECTRONIC PAYMENT SERVICES     Anchorage People Mover ITS 
shall include an Electronic Payment Services (EPS) function. 
(3.1.0)  Anchorage People Mover ITS shall include an Electronic Payment 
capability.  EPS allows travelers to pay for transportation services by 
electronic means.  Four functions are provided:  1) Electronic Toll Collection 
2) Electronic Fare Collection, 3) Electronic Parking Payment and 4) 
Electronic Payment Services Integration. 
(3.1.2)  Anchorage EPS shall include an Electronic Fare Collection (EFC) 
capability. 
(3.1.2.1)  Anchorage EFC shall be implemented in a manner that the 
traveler is able to use a compatible fare medium for all applicable surface 
transportation services. 
(3.1.2.7) Anchorage EFC shall include the capability to collect the data 
Required to determine accurate ridership levels. 
(3.1.4) Anchorage People Mover ITS shall include an Electronic Payment 

Services Integration (EPSI) feature. 
(3.1.4.1)  Anchorage EPSI shall provide the capability to combine electronic 
payments made for use of various transportation modes into a single 
integrated system. 
(3.1.4.4)  Anchorage EPSI shall be implemented in a manner that ensures 
that it may be deployed across multiple agency political boundaries without 
degrading the services it provides.   
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Transit Vehicle 
Management 

Public Transportation 
Management (2.1) 
Operation of Vehicles and 
Facilities (2.1.1) 
Maintenance Personnel 
Management On-Board 
Function (2.1.3.1) 
Personalized Public Transit 
(2.3)   

The MOA and Anchorage People Mover will provide on-board and 
centralized user services to monitor the real-time operational health and 
performance parameters of transit vehicles to enhance maintenance 
diagnostics, improve transit operational performance and transit roadside 
safety.  
2.1 PUBLIC TRANSPORTATION MANAGEMENT (2.1.0) 
 The MOA and Anchorage People Mover ITS shall include Public 
Transportation Management (PTM) functions. 
(2.1.1) PTM shall include an Operation of Vehicles and Facilities (OVF) on-
board function that monitors driveline-operating condition; mileage 
accumulated by individual buses, and provides real-time vehicle location 
reports.  PTM shall also include a maintenance personnel management 
(2.1.3.1) on-board function that tracks vehicle measures and diagnostics on 
each bus in real-time, uses bus mileage or diagnostic/prognostic data to 
automatically generate preventative maintenance schedules for each 
specific bus; and the use of these data (centrally) assists/supports in that 
proper service personnel are provided information for their bus maintenance 
activities. 
(2.3) The Personalized Public Transit user service supports flexibly routed 
transit vehicles. Small, publicly or privately operated vehicles provide on-
demand routing to pick up passengers who have requested service and 
deliver them to their destinations. Route deviation schemes, where vehicles 
would leave a fixed route for a short distance to pick up or discharge 
passengers, is another approach employed to improve service. Vehicles 
providing this service can include small buses, taxicabs, or other small, 
shared-ride vehicles.  Several P-Specs may apply.   
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Emissions Monitoring, 
Management and Vehicle 
Pre-Pass 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Emissions Testing and 
Mitigation (1.9) 
Wide Area Pollution 
Monitoring (WAPM) capability 
(1.9.1) 
Roadside Pollution 
Assessment (RPA) 
capabilities (1.9.2) 
En-Route Driver Information 
(1.2) 
 

The user services that enable the monitoring, management and 
enforcement of MOA and/or regional emissions management policies and 
procedures are contained within and result from the Emission Testing and 
Mitigation (ETAM) Functions. 
1.9 EMISSIONS TESTING AND MITIGAITON (1.9.0) The MOA 
ITS shall include functions that provide local government with the capability 
to enhance their air quality control strategies using both wide area and 
roadside emissions monitoring capabilities. Information gleaned from ETAM 
will be used by the Traffic Management Center (TMC) to mitigate pollution 
and may be provided to enforcement agencies to compel offenders to 
comply with standards. 
(1.9.1)  ETAM shall include a Wide Area Pollution Monitoring (WAPM) 
capability to support air quality control strategies by assessing the level of 
emission precursors in all sectors of the area, providing air quality data to 
the MOA TOC, and capable of determining those sectors, within its 
monitored area, whose emissions exceed the emission standard.  WAPM 
shall be capable of manual or automatic self-calibration, and of collecting 
the necessary data on emission standards violators for enforcement of air 
quality standards.  
(1.9.2)  ETAM shall include roadside pollution assessment (RPA) 
capabilities capable of detecting the level of emissions, and capable of 
detecting moving vehicles, within its monitored area, whose emissions 
violate the defined emission standard.  RPA shall also be capable of reading 
a suitably equipped vehicle's diagnostic data or Pre-Pass tag to determine 
that vehicle's operational status, also determine a suspect vehicle's 
registration data either by license plate or via automatic vehicle 
identification, and determine which suspect vehicles are not in compliance 
with emission standards for that vehicle from the vehicle's registration or 
Pre-Pass tag data.  RPA shall be capable of providing the necessary data to 
alert en-route non-complaint vehicle drivers of their violation via roadside 
message signs or in-vehicle devices. 

Incident and Emergency Management Systems 
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Hazardous materials 
tracking & reporting 

Commercial Vehicle Electronic 
Clearance (4.1) 
On-Board Safety Monitoring 
(4.3) 
Hazardous Material Incident 
Response (4.5) 
Incident Management (1.7) 
Emergency Vehicle 
Management (5.2) 
Emergency Vehicle 
Management Service 
Determination and Dispatch 
(5.2.1.2) 

The tracking of HAZMAT movement in MOA and the region is enabled by 
the delivery of several supporting and complimentary user services.  These 
include electronic clearance, vehicle identification and safety monitoring, 
and notification when something isn’t right (e.g., incident, disabled, etc.) with 
a HAZMAT shipment.  Regional HAZMAT and incident response, and 
emergency vehicle management capabilities are also pre-conditioned to the 
particular HAZMAT situation as they respond.  
4.1 COMMERCIAL VEHICLE ELECTRONIC CLEARANCE (4.1.0)  
The MOA ITS shall include a Commercial Vehicle Electronic Clearance 
(CVEC) capability to include both fixed facilities (e.g., structures and 
equipment located at Ports Of Entry, Inspection Stations, Weigh Stations, 
etc.) and supporting information systems to enable tracking of HAZMAT in 
the region. 
4.3 ON-BOARD SAFETY MONITORING (4.3.0) The MOA ITS shall 
encourage or require an On-Board Safety Monitoring (OBSM) function that 
provides monitoring and warnings of vehicle or cargo safety problems for all 
transport of HAZMAT in the municipality and the region.  Of primary 
importance is to inform the driver, as soon as possible, of any problem that 
has been detected.  Of secondary importance is notifying the carrier and 
(HIR) first response agencies of detected safety problems with the vehicle or 
the HAZMAT cargo.  
4.5 HAZARDOUS MATERIAL INCIDENT RESPONSE (4.5.0)  The 
MOA ITS shall include a Hazardous Materials (HAZMAT) Incident Response 
(HIR) service to include the capability (4.5.1.1) to provide enforcement and 
HAZMAT first response teams with timely and accurate information on cargo 
contents when the HAZMAT vehicle is disabled or involved in an incident.  
1.7 INCIDENT MANAGEMENT (1.7.0) The MOA ITS shall include 
an Incident Management (IM) function.  This Incident Management 
capability will identify traffic, environmental or weather incidents; formulate 
response actions, and support initiation and ongoing coordination of 
HAZMAT or normal traffic incident response actions.  Six major functions 
are provided which are (1) Scheduled Planned Incidents, (2) Identify 
Incidents, (3) Formulate response Actions, (4) Support Coordinated 
Implementation of Response Actions, (5) Support Initialization of Response 
to Actions, and (6) Predict Hazardous Conditions.   
5.2 EMERGENCY VEHICLE MANAGEMENT (5.2.0)  The MOA ITS 
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shall include an Emergency Vehicle Management (EVM) Service to include 
(5.2.1.2) determination and dispatch of the emergency response vehicles 
best suited to respond to a HAZMAT incident. 

Video surveillance Traffic Control (1.6) 
Traffic Surveillance (1.6.2) 
Incident Management (1.7) 

Traffic network surveillance using CCTV (and several other means) is 
included in the traffic control user services, and is used to detect incidents 
and monitor incident status. 
1.6  TRAFFIC CONTROL (1.6.0)  The MOA ITS shall provide a 
Traffic Control capability.  This Traffic Control provides the capability to 
efficiently manage the movement of traffic on streets and highways.  Four 
functions are provided which are (1) Traffic Flow Optimization, (2) Traffic 
Surveillance, (3) Control Function, and (4) Provide Information.   
(1.6.2) MOA ITS shall include a Traffic Surveillance capability to include the 
use of closed-circuit TV to observe and capture full-motion or snapshot 
images of traffic. 
1.7 INCIDENT MANAGEMENT (1.7.0) The MOA ITS shall include 
an Incident Management (IM) function.  This Incident Management 
capability will identify traffic, environmental or weather incidents; formulate 
response actions, and support initiation and ongoing coordination of 
HAZMAT or normal traffic incident response actions.  Six major functions 
are provided which are (1) Scheduled Planned Incidents, (2) Identify 
Incidents, (3) Formulate response Actions, (4) Support Coordinated 
Implementation of Response Actions, (5) Support Initialization of Response 
to Actions, and (6) Predict Hazardous Conditions.   

Vehicle detection Traffic Control (1.6) 
Traffic Surveillance (1.6.2) 
Incident Management (1.7) 
Archived Data Function (7.1) 

Traffic network surveillance using CCTV (and several other means) is 
included in the traffic control users services, and is used to detect incidents 
and monitor incident status. 
1.6  TRAFFIC CONTROL (1.6.0)  The MOA ITS shall provide a 
Traffic Control capability.  This Traffic Control provides the capability to 
efficiently manage the movement of traffic on streets and highways.  Four 
functions are provided which are (1) Traffic Flow Optimization, (2) Traffic 
Surveillance, (3) Control Function, and (4) Provide Information.   
(1.6.2) MOA ITS shall include a Traffic Surveillance capability to include the 
use of vehicle detection (e.g., using loops, radar, imagery processing, etc.) 
and data collection. 
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1.7  INCIDENT MANAGEMENT (1.7.0) The MOA ITS shall include 
an Incident Management (IM) function.  This Incident Management 
capability will identify traffic, environmental or weather incidents; formulate 
response actions, and support initiation and ongoing coordination of those 
response actions.  Six major functions are provided which are (1) Scheduled 
Planned Incidents, (2) Identify Incidents, (3) Formulate response Actions, (4) 
Support Coordinated Implementation of Response Actions, (5) Support 
Initialization of Response to Actions, and (6) Predict Hazardous Conditions. 
7.1  ARCHIVED DATA FUNCTION (7.1.0)  The MOA ITS shall provide 
a municipal Archived Data Function to control the archiving and distribution 
of ITS data.  The Archived Data User Service provides the Historical Data 
Archive Repositories and controls the archiving functionality for all ITS data 
with five major functions: (1) the Operational Data Control function to 
manage operations data integrity;  (2) the Data Import and Verification 
function to acquire historical data from the Operational Data Control 
function;  (3) the Automatic Data Historical Archive function for permanently 
archiving the data; (4) the Data Warehouse Distribution function, which 
integrates the planning, safety, operations, and research communities into 
ITS and processes data products for these communities; and (5) the ITS 
Community Interface which provides the ITS common interface, common 
GIS, and access tools used by all ITS users for data products specification 
and retrieval.  ADUS and common regional databases and GIS help achieve 
the ITS information goal of unambiguous interchange and reuse of data and 
information throughout all program areas.   

Dynamic message signs En-Route Driver Information 
(1.2) 
Traffic Control (1.6) 
Incident Management (1.7) 

The use of DMS for en-route driver information and traffic management 
under normal or unusual conditions is based on the availability of that 
information as produced by routine traffic control operations, or under 
exceptional conditions as part of incident management and response 
activities. 
1.2 EN-ROUTE DRIVER INFORMATION (1.2.0)  The MOA ITS shall 
include an En-Route Driver Information (DI) function.  Driver Information 
provides vehicle drivers with advisory and status information, while en-route, 
which will allow alternative routes or modes to be chosen for their 
destination.   
1.6  TRAFFIC CONTROL (1.6.0)  The MOA ITS shall provide a 
Traffic Control capability.  This Traffic Control provides the capability to 
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efficiently manage the movement of traffic on streets and highways.  Four 
functions are provided which are (1) Traffic Flow Optimization, (2) Traffic 
Surveillance, (3) Control Function, and (4) Provide Information.   
1.7  INCIDENT MANAGEMENT (1.7.0) The MOA ITS shall include 
an Incident Management (IM) function.  This Incident Management 
capability will identify traffic, environmental or weather incidents; formulate 
response actions, and support initiation and ongoing coordination of those 
response actions.  Six major functions are provided which are (1) Scheduled 
Planned Incidents, (2) Identify Incidents, (3) Formulate response Actions, (4) 
Support Coordinated Implementation of Response Actions, (5) Support 
Initialization of Response to Actions, and (6) Predict Hazardous Conditions.  
 

Highway advisory radio En-Route Driver Information 
(1.2) 
Traffic Control (1.6) 
Incident Management (1.7) 

Likewise, as with DMS, the use of HAR for en-route driver information and 
traffic management under normal or unusual conditions is based on the 
availability of that information as produced by routine traffic control 
operations, or under exceptional conditions as part of incident management 
and response activities. 
1.2 EN-ROUTE DRIVER INFORMATION (1.2.0)  The MOA ITS shall 
include an En-Route Driver Information (DI) function.  Driver Information 
provides vehicle drivers with advisory and status information, while en-route, 
which will allow alternative routes or modes to be chosen for their 
destination.   
1.6  TRAFFIC CONTROL (1.6.0)  The MOA ITS shall provide a 
Traffic Control capability.  This Traffic Control provides the capability to 
efficiently manage the movement of traffic on streets and highways.  Four 
functions are provided which are (1) Traffic Flow Optimization, (2) Traffic 
Surveillance, (3) Control Function, and (4) Provide Information.   
1.7  INCIDENT MANAGEMENT (1.7.0) The MOA ITS shall include 
an Incident Management (IM) function.  This Incident Management 
capability will identify traffic, environmental or weather incidents; formulate 
response actions, and support initiation and ongoing coordination of those 
response actions.  Six major functions are provided which are (1) Scheduled 
Planned Incidents, (2) Identify Incidents, (3) Formulate response Actions, (4) 
Support Coordinated Implementation of Response Actions, (5) Support 
Initialization of Response to Actions, and (6) Predict Hazardous Conditions.  
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Traveler Information Systems 
5-1-1 Pre-Trip Travel Information 

(1.1) 
En-Route Driver Information 
(1.2) 
En-Route Transit Information 
(2.2) 

The use of MOA, regional or statewide “5-1-1” to provide traveler 
information delivers a capability for both pre-trip planning, and en-route 
access to information about any changes in travel conditions.   
1.1  PRE-TRIP TRAVEL INFORMATION (1.1.0)  The MOA ITS shall 
provide a Pre-Trip Travel Information (PTTI) capability to assist all type 
travelers in making modal choices, travel time estimates, and route 
decisions prior to their trip departure.  This PTTI will consist of four major 
functions, which are, (1) Available Services Information, (2) Current 
Situation Information, (3) Trip Planning Service, and (4) User Access.   
1.2 EN-ROUTE DRIVER INFORMATION (1.2.0)  The MOA ITS shall 
include an En-Route Driver Information (DI) function.  Driver Information 
provides vehicle drivers with advisory and status information, while en-route, 
which will allow alternative routes or modes to be chosen for their 
destination.   
2.2  EN-ROUTE TRANSIT INFORMATION (2.2.0)   The MOA ITS shall 
include an En-Route Transit Information (TI) function.  En-Route Transit 
Information provides travelers with real-time transit and high-ocupancy 
vehicle information allowing travel alternatives to be chosen once the 
traveler is en-route.  It consists of three major functions, which are 1) 
Information Distribution, 2) Information Receipt and 3) Information 
Processing.  This capability integrates information from different transit 
modes and presents it to travelers for decision making.   

Internet Pre-Trip Travel Information 
(1.1) 
En-Route Driver Information 
(1.2) 
En-Route Transit Information 
(2.2) 

Likewise, the use of the Internet to provide access to traveler information 
delivers a capability for both pre-trip planning, and en-route access to 
information about any changes in travel conditions.  The en-route access 
capability can be delivered through hands-free in-vehicle systems, at road-
side locations (e.g., rest stop kiosk), etc.   
1.1  PRE-TRIP TRAVEL INFORMATION (1.1.0)  The MOA ITS shall 
provide a Pre-Trip Travel Information (PTTI) capability to assist all type 
travelers in making modal choices, travel time estimates, and route 
decisions prior to their trip departure.  This PTTI will consist of four major 
functions, which are, (1) Available Services Information, (2) Current 
Situation Information, (3) Trip Planning Service, and (4) User Access.   
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1.2 EN-ROUTE DRIVER INFORMATION (1.2.0)  The MOA ITS shall 
include an En-Route Driver Information (DI) function.  Driver Information 
provides vehicle drivers with advisory and status information, while en-route, 
which will allow alternative routes or modes to be chosen for their 
destination.   
2.2  EN-ROUTE TRANSIT INFORMATION (2.2.0)   The MOA ITS shall 
include an En-Route Transit Information (TI) function.  En-Route Transit 
Information provides travelers with real-time transit and high-ocupancy 
vehicle information allowing travel alternatives to be chosen once the 
traveler is en-route.  It consists of three major functions, which are 1) 
Information Distribution, 2) Information Receipt and 3) Information 
Processing.  This capability integrates information from different transit 
modes and presents it to travelers for decision making.   
 

Wireless Web Pre-Trip Travel Information 
(1.1) 
En-Route Driver Information 
(1.2) 
Traveler Services Information 
(1.5) 
En-Route Transit Information 
(2.2) 

Likewise, the use of the “wireless web” capabilities to provide access to 
traveler information delivers a capability for both pre-trip planning, en-route 
access to information about any changes in travel conditions, and regional 
traveler services information (e.g., limited yellow pages).  The en-route 
access capability can be delivered through hands-free in-vehicle systems, at 
road-side locations (e.g., rest stop kiosk), etc.   
1.1  PRE-TRIP TRAVEL INFORMATION (1.1.0)  The MOA ITS shall 
provide a Pre-Trip Travel Information (PTTI) capability to assist all type 
travelers in making modal choices, travel time estimates, and route 
decisions prior to their trip departure.  This PTTI will consist of four major 
functions, which are, (1) Available Services Information, (2) Current 
Situation Information, (3) Trip Planning Service, and (4) User Access.   
1.2 EN-ROUTE DRIVER INFORMATION (1.2.0)  The MOA ITS shall 
include an En-Route Driver Information (DI) function.  Driver Information 
provides vehicle drivers with advisory and status information, while en-route, 
which will allow alternative routes or modes to be chosen for their 
destination.   
1.5  TRAVELER SERVICES INFORMATION (1.5.0)  The MOA ITS shall 
include a Traveler Services Information (TSI) function.  Traveler Services 
Information will provide all type travelers with service and facility status data 
and information for the purpose of assisting them prior to embarking on a 
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trip or after the traveler is underway.  The functions that are included in this 
capability are (1) Information Receipt and (2) Information Access.  In many 
cases this will also emphasize tourism information and provide the traveler 
with a "yellow pages" information capability. 
2.2  EN-ROUTE TRANSIT INFORMATION (2.2.0)   The MOA ITS shall 
include an En-Route Transit Information (TI) function.  En-Route Transit 
Information provides travelers with real-time transit and high-ocupancy 
vehicle information allowing travel alternatives to be chosen once the 
traveler is en-route.  It consists of three major functions, which are 1) 
Information Distribution, 2) Information Receipt and 3) Information 
Processing.  This capability integrates information from different transit 
modes and presents it to travelers for decision making.   
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Internal Operations 
Mobile data terminals 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Incident Response (1.7) 
Archived Data Function (7.1) 
Maintenance and Construction 
Operations (8.1) 
Maintenance Vehicle Fleet 
Management (8.1.1) 
Public Transportation 
Management (2.1) 
Personalized Public 
Transportation (2.3) 
 

MDT’s are used in incident response, as well as by other fleets,  and for 
data collection.  The use of mobile data terminals is enabled through the 
MVFM user service within MCO.  This user service delivers the capability for 
field data entry, two-way communications, and more effective, efficient fleet 
and fixed asset management. 
1.7  INCIDENT MANAGEMENT (1.7.0) The MOA ITS shall include 
an Incident Management (IM) function.  This Incident Management 
capability will identify traffic, environmental or weather incidents; formulate 
response actions, and support initiation and ongoing coordination of those 
response actions.  Six major functions are provided which are (1) Scheduled 
Planned Incidents, (2) Identify Incidents, (3) Formulate response Actions, (4) 
Support Coordinated Implementation of Response Actions, (5) Support 
Initialization of Response to Actions, and (6) Predict Hazardous Conditions. 
7.1  ARCHIVED DATA FUNCTION (7.1.0)  The MOA ITS shall provide 
a municipal Archived Data Function to control the archiving and distribution 
of ITS data.  The Archived Data User Service provides the Historical Data 
Archive Repositories and controls the archiving functionality for all ITS data 
with five major functions: (1) the Operational Data Control function to 
manage operations data integrity;  (2) the Data Import and Verification 
function to acquire historical data from the Operational Data Control 
function;  (3) the Automatic Data Historical Archive function for permanently 
archiving the data; (4) the Data Warehouse Distribution function, which 
integrates the planning, safety, operations, and research communities into 
ITS and processes data products for these communities; and (5) the ITS 
Community Interface which provides the ITS common interface, common 
GIS, and access tools used by all ITS users for data products specification 
and retrieval.  ADUS and common regional databases and GIS help achieve 
the ITS information goal of unambiguous interchange and reuse of data and 
information throughout all program areas.   
8.1 MAINTENANCE AND CONSTRUCTION OPERATIONS (8.1.0) 
 The MOA ITS shall provide municipal Maintenance and 
Construction Operations (MCO) functions to support monitoring, operating, 
maintaining, improving and managing the physical condition of roadways, 
the associated infrastructure equipment, and the required resources. MCO 
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shall focus on four major functions: 1) the Maintenance Vehicle Fleet 
Management (MVFM) function, to monitor and track locations and 
conditions of fleets of maintenance, construction, and specialized service 
vehicles; 2) the Roadway Management (RM) function, to monitor and 
forecast conditions and manage treatment of roadways during various travel 
conditions; 3) the Work Zone Management and Safety (WZMS) function, to 
support effective and efficient roadway operations during work zone 
activities; and 4) the Roadway Maintenance Conditions and Work Plan 
Dissemination (RMCWPD) function, to coordinate work plans and to 
communicate conditions.   
(8.1.1) MVFM shall be capable of monitoring and tracking the locations of 
MOA fleet vehicles and/or contracted fleets of maintenance, construction, 
and specialized service vehicles to provide current location, and to 
exchange dispatch and status information using vehicle on-board mobile 
data terminals (MDT). 
(2.1) PUBLIC TRANSPORTATION MANAGEMENT 92.1.0)   The 
Anchorage People Mover ITS shall include a Public Transportation 
Mangement (PTM) Function. 
(2.3) The Personalized Public Transit user service supports flexibly routed 
transit vehicles. Small, publicly or privately operated vehicles provide on-
demand routing to pick up passengers who have requested service and 
deliver them to their destinations. Route deviation schemes, where vehicles 
would leave a fixed route for a short distance to pick up or discharge 
passengers, is another approach employed to improve service. Vehicles 
providing this service can include small buses, taxicabs, or other small, 
shared-ride vehicles.   
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Material usage tracking Maintenance and Construction 
Operations (8.1) 
Roadway Management  
(8.1.2) 

The comprehensive capability to monitor on-board vehicle and roadway 
management systems, the needs for treatment, and to monitor and manage 
the consumption of (treatment) materials is included in the sub-services of 
the roadway management user service. 
8.1 MAINTENANCE AND CONSTRUCTION OPERATIONS (8.1.0) 
 The MOA ITS shall provide municipal Maintenance and 
Construction Operations (MCO) functions to support monitoring, operating, 
maintaining, improving and managing the physical condition of roadways, 
the associated infrastructure equipment, and the required resources. MCO 
shall focus on four major functions: 1) the Maintenance Vehicle Fleet 
Management (MVFM) function, to monitor and track locations and 
conditions of fleets of maintenance, construction, and specialized service 
vehicles; 2) the Roadway Management (RM) function, to monitor and 
forecast conditions and manage treatment of roadways during various travel 
conditions; 3) the Work Zone Management and Safety (WZMS) function, to 
support effective and efficient roadway operations during work zone 
activities; and 4) the Roadway Maintenance Conditions and Work Plan 
Dissemination (RMCWPD) function, to coordinate work plans and to 
communicate conditions. 
(8.1.2) The MOA MCO ITS shall provide a RWM function using vehicle on-
board sensors to monitor road surface, and environmental conditions and 
forecast traffic and road surface conditions to support management of 
routine and hazardous road condition remediation and to communicate 
changes in conditions; to determine the need for forecasted and scheduled 
roadway treatment (8.1.2.4) and make use of information on usage of 
treatments and materials (8.1.2.4.4).  This function includes interactions 
among Traffic Managers, Supervisors, Dispatchers, Field Crews, 
Construction Crews, Asset Managers, Planning Agencies, and Weather 
Services Organizations. 

Asset management Archived Data Function (7.1) 
Maintenance and Construction 
Operations (8.1) 

The use of a MOA or regional asset management archive, and roadway 
fleet operations to collect and monitor the status of such assets using 
contact crews or mobile data terminals is enabled through the RWM user 
service within MCO.  This user service delivers the capability for initial or 
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Stated Goal/Focus Area User Service(s) Description/Rationale 
Roadway Management (8.1.2) follow-up field data entry, two-way communications, and achieves more 

effective, efficient fixed asset management. 
7.1  ARCHIVED DATA FUNCTION (7.1.0)  The MOA ITS shall provide 
a municipal Archived Data Function to control the archiving and distribution 
of ITS data.  The Archived Data User Service provides the Historical Data 
Archive Repositories and controls the archiving functionality for all ITS data 
with five major functions: (1) the Operational Data Control function to 
manage operations data integrity;  (2) the Data Import and Verification 
function to acquire historical data from the Operational Data Control 
function;  (3) the Automatic Data Historical Archive function for permanently 
archiving the data; (4) the Data Warehouse Distribution function, which 
integrates the planning, safety, operations, and research communities into 
ITS and processes data products for these communities; and (5) the ITS 
Community Interface which provides the ITS common interface, common 
GIS, and access tools used by all ITS users for data products specification 
and retrieval.  ADUS and common regional databases and GIS help achieve 
the ITS information goal of unambiguous interchange and reuse of data and 
information throughout all program areas.   
8.1 MAINTENANCE AND CONSTRUCTION OPERATIONS (8.1.0) 
 The MOA ITS shall provide municipal Maintenance and 
Construction Operations (MCO) functions to support monitoring, operating, 
maintaining, improving and managing the physical condition of roadways, 
the associated infrastructure equipment, and the required resources. MCO 
shall focus on four major functions: 1) the Maintenance Vehicle Fleet 
Management (MVFM) function, to monitor and track locations and 
conditions of fleets of maintenance, construction, and specialized service 
vehicles; 2) the Roadway Management (RM) function, to monitor and 
forecast conditions and manage treatment of roadways during various travel 
conditions; 3) the Work Zone Management and Safety (WZMS) function, to 
support effective and efficient roadway operations during work zone 
activities; and 4) the Roadway Maintenance Conditions and Work Plan 
Dissemination (RMCWPD) function, to coordinate work plans and to 
communicate conditions.   
(8.1.2) The MOA MCO ITS shall provide a RWM function using vehicle on-
board sensors and/or MDTs to support the identification of pavement and 
infrastructure assets, and the management and status tracking for these 
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Stated Goal/Focus Area User Service(s) Description/Rationale 
same assets.  This function includes interactions among Traffic Managers, 
Supervisors, Field Crews, Construction Crews, Asset Managers, and 
Planning Agencies. 

Automatic vehicle location Maintenance and Construction 
Operations (8.1) 
Maintenance Vehicle Fleet 
Management (8.1.1) 
Public Transportation 
Management (2.1) 
Real-Time Vehicle Locations 
Reports (2.1.1.1(f)) 

The automatic tracking of MOA fleet and Anchorage Transit vehicles is 
enabled by the MVFM services within MCO, and by the PTM functions 
within Anchorage Transit vehicles and collected at their transit management 
facility.  These collectively enable better dispatch of the MOA fleet, and 
better performance of the Anchorage transit fleet—including better 
information then provided to transit riders as traveler information. 
8.1 MAINTENANCE AND CONSTRUCTION OPERATIONS (8.1.0) 
 The MOA ITS shall provide municipal Maintenance and 
Construction Operations (MCO) functions to support monitoring, operating, 
maintaining, improving and managing the physical condition of roadways, 
the associated infrastructure equipment, and the required resources. MCO 
shall focus on four major functions: 1) the Maintenance Vehicle Fleet 
Management (MVFM) function, to monitor and track locations and 
conditions of fleets of maintenance, construction, and specialized service 
vehicles; 2) the Roadway Management (RM) function, to monitor and 
forecast conditions and manage treatment of roadways during various travel 
conditions; 3) the Work Zone Management and Safety (WZMS) function, to 
support effective and efficient roadway operations during work zone 
activities; and 4) the Roadway Maintenance Conditions and Work Plan 
Dissemination (RMCWPD) function, to coordinate work plans and to 
communicate conditions.   
(8.1.1) MVFM shall be capable of monitoring and tracking the locations of 
MOA fleet vehicles and/or contracted fleets of maintenance, construction, 
and specialized service vehicles to provide current location and status 
information. 
2.1 PUBLIC TRANSPORTATION MANAGEMENT (2.1.0)  The 
Anchorage Transit ITS shall include a Public Transportation Management 
(PTM) function including the capability to track the location of transit 
vehicles in real-time (2.1.1.1(f)). 

Shared traveler and traffic  
info database 

Archived Data Function (7.1) 
Archived Data-ITS Community 
Interface (7.1.6) 

The essence of a successful shared regional traveler information database 
is found in the archive data user service—in particular, that covering a 
common, well-understood “ITS community” interfaces to access the real-
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Stated Goal/Focus Area User Service(s) Description/Rationale 
time and non-real time historical data resident in the archive. 
7.1  ARCHIVED DATA FUNCTION (7.1.0)  The MOA ITS shall provide 
a municipal Archived Data Function to control the archiving and distribution 
of ITS data.  The Archived Data User Service provides the Historical Data 
Archive Repositories and controls the archiving functionality for all ITS data 
with five major functions: (1) the Operational Data Control function to 
manage operations data integrity;  (2) the Data Import and Verification 
function to acquire historical data from the Operational Data Control 
function;  (3) the Automatic Data Historical Archive function for permanently 
archiving the data; (4) the Data Warehouse Distribution function, which 
integrates the planning, safety, operations, and research communities into 
ITS and processes data products for these communities; and (5) the ITS 
Community Interface which provides the ITS common interface, common 
GIS, and access tools used by all ITS users for data products specification 
and retrieval.  ADUS and common regional databases and GIS help achieve 
the ITS information goal of unambiguous interchange and reuse of data and 
information throughout all program areas.   
(7.1.6) The MOA Archived Data Function shall provide users with an ITS 
Community Interface (ICI) including all common database access tools, 
common municipal and regional GIS, etc., that MOA, regional and statewide 
ITS users need for the specification and retrieval of archived data products. 

Condition acquisition & 
reporting system (CARS) 

Maintenance and Construction 
Operations (8.1) 
Roadway Management (8.1.2) 
Roadway Maintenance 
Conditions and Work plan 
Dissemination (8.1.4) 
Incident Management (1.7) 

The use of CARS provides the underlying capability for better collection and 
management of internal maintenance and construction operations data, 
incident notification and coordinated incident response,  and it also provides 
a primary source for filtered (e.g., less detailed, sanitized) regional traveler 
information.  The use of CARS itself is covered by these two users services 
(below); the benefits provided to traveler information dissemination are 
realized in the “5-1-1”, Internet and wireless web delivery services 
mentioned above.   
8.1 MAINTENANCE AND CONSTRUCTION OPERATIONS (8.1.0) 
 The MOA ITS shall provide municipal Maintenance and 
Construction Operations (MCO) functions to support monitoring, operating, 
maintaining, improving and managing the physical condition of roadways, 
the associated infrastructure equipment, and the required resources. MCO 
shall focus on four major functions: 1) the Maintenance Vehicle Fleet 
Management (MVFM) function, to monitor and track locations and 
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Stated Goal/Focus Area User Service(s) Description/Rationale 
conditions of fleets of maintenance, construction, and specialized service 
vehicles; 2) the Roadway Management (RWM) function, to monitor and 
forecast conditions and manage treatment of roadways during various travel 
conditions; 3) the Work Zone Management and Safety (WZMS) function, to 
support effective and efficient roadway operations during work zone 
activities; and 4) the Roadway Maintenance Conditions and Work Plan 
Dissemination (RMCWPD) function, to coordinate work plans and to 
communicate conditions.  These functions include various interactions 
among Traffic Managers, Supervisors, Dispatchers, Field Crews, 
Construction Crews, Asset Managers, Planning Agencies, Weather Services 
Organizations, Planning Agencies, Public Safety Organizations, and 
Information Service Providers. 
(8.1.2) The MOA MCO ITS shall provide a RWM function using statewide 
CARS record the results of monitoring roadway surface, and environmental 
conditions and forecast traffic and road surface conditions to support 
management of routine and hazardous road condition remediation and to 
communicate changes in conditions.  
(8.1.4) The MOA MCO ITS shall provide a Roadway Maintenance 
Conditions and Work Plan Dissemination (RMCWPD) function using CARS 
to provide Intra- and Inter-agency coordination of work plans, and as a 
source for basic traveler information dissemination by the agencies or by 
ISPs.   
1.7  INCIDENT MANAGEMENT (1.7.0) The MOA ITS shall include 
an Incident Management (IM) function.  This Incident Management 
capability will identify traffic, environmental or weather incidents; formulate 
response actions, and support initiation and ongoing coordination of those 
response actions.  Six major functions are provided which are (1) Scheduled 
Planned Incidents, (2) Identify Incidents, (3) Formulate response Actions, (4) 
Support Coordinated Implementation of Response Actions, (5) Support 
Initialization of Response to Actions, and (6) Predict Hazardous Conditions 

Common GIS Archived Data Function (7.1) 
Archived Data-ITS Community 
Interface (7.1.6) 

Likewise, the essence of a successful shared regional transportation 
information database is found in the archive data user service—in particular, 
that covering standardization and commonality of spatial references in well-
understood “ITS community” interfaces to access the real-time and non-real 
time historical data resident in the archive.  The use of a common GIS 
provides the consistency needed to more effectively share information 
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Stated Goal/Focus Area User Service(s) Description/Rationale 
across institutional boundaries—in effect, eliminating those boundaries as 
far as use of the archived data is concerned. 
7.1  ARCHIVED DATA FUNCTION (7.1.0)  The MOA ITS shall provide 
a municipal Archived Data Function to control the archiving and distribution 
of ITS data.  The Archived Data User Service provides the Historical Data 
Archive Repositories and controls the archiving functionality for all ITS data 
with five major functions: (1) the Operational Data Control function to 
manage operations data integrity;  (2) the Data Import and Verification 
function to acquire historical data from the Operational Data Control 
function;  (3) the Automatic Data Historical Archive function for permanently 
archiving the data; (4) the Data Warehouse Distribution function, which 
integrates the planning, safety, operations, and research communities into 
ITS and processes data products for these communities; and (5) the ITS 
Community Interface which provides the ITS common interface, common 
GIS, and access tools used by all ITS users for data products specification 
and retrieval.  ADUS and common regional databases and GIS help achieve 
the ITS information goal of unambiguous interchange and reuse of data and 
information throughout all program areas.   
(7.1.6) The MOA Archived Data Function shall provide users with an ITS 
Community Interface (ICI) including all common database access tools, 
common municipal and regional GIS, etc., that authorized MOA, regional 
and statewide ITS users need for the collection and insertion of data into the 
archive, and for the specification and retrieval of archived data products. 
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 User Services – Duplicates Removed 
Thus, with duplicates removed, the list of ITS user services of interest to the Municipality of 
Anchorage includes those shown in the following table. 

 

Number Title Number Title 
1.1 Pre-Trip Traveler Information  3.1.2                 Electronic Fare Collection (EFC)  

1.2 En-Route Driver Information  3.1.2.1                 Compatible Fare Medium 

1.5 Traveler Services Information  3.1.2.7                 Ridership Data Collection  

1.6 Traffic Control  3.1.4                 Electronic Payment Services Integration 

1.6.2  Traffic Surveillance  3.1.4.1                 EPS – Single Integrated System 

1.7 Incident Management  3.1.4.4                 EPS Deployment Across Boundaries 

1.9 Emissions Testing and Mitigation   

1.9.1  Wide Area Pollution Monitoring  4.1 Commercial Vehicle Electronic Clearance 

1.9.2  Roadside Pollution Assessment  4.3 On-Board Safety Monitoring 

1.10 Highway-Rail Intersection  4.5 Hazardous Material Incident Response 

1.10.4  Standard Speed Rail    

1.10.5  High-Speed Rail  5.2 Emergency Vehicle Management 

        5.2.1.2                 Emergency Vehicle Management Service    
                Determination and Dispatch                               

2.1 Public Transportation Management  5.2.3  Emergency Vehicle Signal Preemption/Priority

2.1.1  Operation of Vehicles and Facilities   

2.1.1.1(f)                 Real-Time Vehicle Location Reports  7.1 Archived Data Function 

2.1.1.2.3  Transit Signal Priority  7.1.6  Archived Data-ITS Community Interface 

2.1.2  Planning and Scheduling Services   

2.1.3.1                 Maintenance Personnel On-Board 
                Function 

 8.1 Maintenance and Construction Operations 

2.2 En-Route Transit Information 
 
 

 8.1.1  Maintenance Vehicle Fleet Management 

2.3  Personalized Public Transit  8.1.2  Roadway Management 

3.1 Electronic Payment Services  8.1.4  Roadway Maintenance Conditions and Work  

3.1.0                 Electronic Payment Capability   

 

3.3    MARKET PACKAGE TO USER SERVICES CROSS-REFERENCE 

This section presents the summarized market packages and user services cross-referenced to each 
other.  This cross-referencing indicates how the deployment of each market package enables from 
one to several user services.  Accordingly, this cross-reference also illustrates which market 
packages provide the most “bang for the buck” in terms of breath of user services enabled, and is 
useful information for subsequent implementation strategy, planning and scheduling. 

Table 5-3:  Market Package to User Service Cross-Reference eliminates all duplication of market 
packages and user services, and illustrates how the user services (the rows) are related to the market 
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packages (the columns).  This information is interpreted as follows--when a market package is 
deployed, it enables the functionality required to deliver a user service to the target user audience.  
This enabling effect is illustrated in the table by the indication of a “ ” in each location where a user 
service (row) is enabled by the corresponding market package (column) functionality.  This 
relationship is seldom if ever one-to-one and is not always obvious.  It is often the case that a single 
user service will require multiple market packages for full capability as envisioned in the national 
architecture, or as tailored for specific implementation in Alaska.  Likewise, it is often the case that a 
single market package provides functionality that will enable more than one user service. 
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Table 5-3:  Market Package to User Service Cross-Reference 
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   4.     PROGRAM AREAS REVISITED 
Now that the proposed market packages and user services are identified, this section presents a 
synthesis of that information as a next stage—represented as a top-level graphical illustration of each 
of the four key program areas.   

The four figures that follow illustrate the integration of the one or more market packages to meet the 
stated needs for: year round operations, incident and emergency management systems, traveler 
information systems or internal operations.  For continuity, the user services that will be enabled are 
listed beside each figure.   

 

4.1  YEAR ROUND OPERATIONS 

Figure 5-3 illustrates the Municipality of Anchorage Year Round Operations capability.  In general, the 
left of Figure 5-3 shows the sensors and mechanisms for roadway and other environmental data 
collection, visual surveillance of the roadway for detection and verification of weather conditions, and 
vehicle emissions monitoring.  Likewise, it illustrates that MOA snow plows and maintenance fleet 
vehicles, and Anchorage transit vehicles will serve as sources of roadway environmental conditions 
using on-board sensor systems.  Lastly, MOA will acquire rail-roadway intersection data for standard 
and high-speed rail crossings. 
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Figure 5-3:  Year Round Operations -- High-Level Viewpoint 

 

The integration, processing and synthesis of the varied all-source roadway conditions, weather 
situation, emissions data and rail crossing data begins with the use of standardized formats from the 
sources, then is further processed into useable form for operational uses by traffic, maintenance and 
construction, transit management, and ADEC facilities so equipped with their own information 
processing systems.  These facilities may be quite simple (e.g., a single terminal where operations 
staff may observe MOA intersections, query statewide RWIS, M&C Ops status, etc.), or they may be 
quite complex, depending on the need.  The transit management facility will also interact with the 
traffic facility for requesting transit signal priority when needed. 

On the right of the figure are the several mechanisms for dissemination of roadway conditions, 
advisories, and weather, control of signal and other roadside systems, and MOA maintenance fleet 
management.  The MOA can disseminate directly to drivers en-route using dial-in service access to 
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pre-recorded messages or through information sharing with the commercial broadcast media.  The 
MOA also controls the signal systems throughout the municipality—granting signal priority to transit 
when needed and appropriate, and granting signal preemption to emergency and incident response 
vehicles when appropriate. Lastly, the figure illustrates the MOA’s mechanism for snowplow and fleet 
vehicle management. 

4.2 INCIDENT AND EMERGENCY MANAGEMENT SYSTEMS 

Figure 5-4 illustrates the MOA viewpoint for Incident and Emergency Management.  In       general,
the left of Figure 5-4 shows the sensors that produce the data used to automatically detect traffic
anomalies—potential incidents.  It also illustrates that drivers and travelers report incidents, and that
commercial vehicles operating as Hazmat carriers will be instrumented for cargo safety and pre-
credentialed—able to report a Hazmat safety incident should one occur.  Lastly, the Anchorage PD
(or any law enforcement agency) and the MOA maintenance fleet operators can discover and report
incidents or emergency situations by radio or using their mobile data terminals (MDTs).   
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Traffic Control (1.6)

- Traffic Surveillance (1.6.2)
Incident Management (1.7)
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Figure 5-4:  Incident and Emergency Management Systems -- High-Level Viewpoint 

 

The integration of the collected roadway and traffic status data begins with the use of standardized 
formats from the roadside to the traffic facility.  Further processing and synthesis of the network 
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status data into useable operational data and information happens in the middle at the MOA traffic 
operations center or through a computer-aided dispatch (CAD) system used by the 911 Operator.  
The incident reports from travelers will go to the “9-1-1” center where the response will be initiated 
then handed-off to first responder management for all “normal” incidents and emergency situations 
(e.g., fire, police, medical, crash, etc.).  For events that are regional, or long term (e.g., earthquake, 
flood, etc.), the Anchorage EOC will turn on and assume responsibility for incident and emergency 
response and coordination.  This EOC is not normally a 24/7 function. 

On the right of the figure are the several mechanisms for delivery of the incident or emergency status 
information that affects regional travel, and the initiation and coordination of incident or emergency 
response actions by first responders or MOA maintenance crews.  The MOA can disseminate directly 
to the traveling public and commercial fleet operators en-route using public agency-owned roadway 
signs and advisory radio, or more broadly through the commercial broadcast media.  The EOC, 911 
or the first responder agencies use the incident report, regional status data, and then on-scene 
reports to manage and tailor their coordinated incident or emergency response resources as needed. 

4.3    TRAVELER INFORMATION SYSTEMS 

                               Figure 5-5 illustrates the MOA plan for Traveler Information Services.  These 
services include pre-trip and en-route information delivery to travelers and drivers to include 
provisions for their safe and efficient use of the transportation system.  In general, the left of the figure 
shows the specific sources of information about the situation including real-time or archived (near real 
time) traffic, weather, accidents and roadway conditions that could affect safe, efficient travel.  It 
includes provisions for use of data and information stored in the common regional archive or direct 
interaction between a traveler and Anchorage People Mover.  The information resident in the regional 
archive is produced by the Internal Operations capability (see next figure and discussion). 

The integration of regional traveler information begins with the use of standardized formats for data 
storage and data exchange, and the use of a common regional GIS.  The further processing, spatial 
and temporal synthesis of the traffic, weather, incident and transit data into the regional archive 
occurs through standardized formats, and pre-processing of the raw data by the agencies that collect.  
The (Other) ISP illustrates that the public agencies will share roadway and weather information 
relevant to the safe, efficient use of the roadways and regional travel—the ISP can further redistribute 
this information as is, and/or add value to it in some way. 

On the right of the figure are the several mechanisms for delivery of the collected or archived travel, 
weather and roadway conditions information to the traveler.  The MOA can disseminate directly to 
drivers en-route using public agency-owned roadway signs , in-vehicle systems and advisory radio, or 
through the broadcast media.  Additionally the information can be disseminated via the Internet to 
fixed or mobile users, by pre-recorded or interactive telephone systems (e.g., 511), or to remote fixed 
facilities (e.g., an airport or rest stop kiosk). 
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                               Figure 5-5:  Traveler Information Systems -- High-Level Viewpoint 

 

4.4       INTERNAL OPERATIONS  

Figure 5-6 illustrates the Municipality’s architecture for Internal Operations including monitoring and/or 
examination of the roadways, infrastructure and surrounding environments (e.g., bridges)—this asset 
identification, status and management data then goes into the regional data archive (on the right of 
the illustration).  In general, the left of the figure shows the several sources for this data and 
information drawn from roadway surveillance, condition and status reports from MOA maintenance 
and snowplow crews as they do their work and consume their materials, the status of road 
construction and maintenance obtained through the Condition Acquisition and Reporting System 
(CARS), and reports from Anchorage transit’s AVL instrumented buses. 

The integration of the asset management, status and bus AVL data begins with the regional use of 
standardized data formats.  Further processing, synthesis and spatial and temporal fusion of the data 
into useable formats for the regional archive happens in the middle at a public agency such as the 
MOA Traffic Operations Center, or at Anchorage People Mover.  Concurrently with the collection and 
synthesis of information, this process builds and updates the Anchorage municipal data archive about 
traffic, transit, roadway conditions, construction and maintenance, etc. 
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The right of the figure illustrates the Anchorage regional data archive and repository.  The data and 
information stored in this archive is contributed by the operating agencies, and made available for 
regional use in unfiltered (e.g., between public agencies) or filtered (e.g., to an external ISP) form.  It 
is intended that this process be aided by decision support tools to deploy resources and track use of 
materials (e.g., treatments) most effectively and efficiently in response to a roadway situation.  These 
decision support tools are perhaps supported by the response models and empirical data that have 
and will accumulate in the DOT&PF archive. 

 
 

 

Figure 5-6:  Internal Operations – High-Level Viewpoint 
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APPENDIX A – MARKET PACKAGE DESCRIPTIONS – TAILORED 
FOR MUNICIPALITY OF ANCHORAGE PROGRAM AREAS 
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AD1 ITS Data Mart This market package provides a focused archive that 

houses operational, planning and asset management data 
collected and owned by a single agency (e.g., the MOA).  
This focused archive would typically include the data 
covering a single transportation mode or agency function 
that is collected from an operational source automatically 
or through operator data entry (e.g., workstation, MDT, 
etc.), and archived for near real time operational and 
future uses. The collecting source agency provides for 
input data quality, controls data privacy and access, and 
defines the meta data management common to all defined 
ITS archives.  The source agency can (1) contribute these 
data to a regional archive (AD2), or (2) provide a general 
query and report access to regional archive data users.  In 
either case, it is critical that a common spatial referencing 
system (GIS) be used to ensure common understanding 
and usability of the data mart capabilities.  Note that this 
approach requires the data user to know that the data 
resides at the collection source, and to direct their query 
specifically to that agency. 

AD2 ITS Data Warehouse 
 

This market package provides basic data collection and 
management capabilities as provided by AD1, and adds 
the functionality and interface definitions that allow 
collection of data from multiple diverse operating agencies 
and data sources spanning across modal and 
jurisdictional boundaries.  It can then enable, and perform, 
additional spatial (geographic) and temporal (date, time) 
transformations and data fusion, and provide additional 
meta data management features that are necessary so 
that all this data can be managed in a single repository 
with consistent formats.  The potential for large volumes 
of integrated data suggests that additional on-line analysis 
and data mining features are also included in this market 
package; this in addition to the basic local or remote (e.g., 
MDT) queries, and reporting user access features.  This 
shared and remotely accessible archive can also function 
as the regional MOA traveler information source. 

APTS1 Transit Vehicle Tracking This market package monitors current Anchorage Transit 
vehicle location using an AVL System. The location data 
is then used to determine real time schedule adherence 
and update the transit system’s schedule performance in 
real-time. Vehicle position may be determined either by 
the vehicle and relayed to the infrastructure, or may be 
determined directly by the communications infrastructure. 
A two-way DSRC or wide-area wireless communication 
link with transit central operations is used for relaying 
vehicle position and control measures. The central transit 
management facility processes this location and schedule 
performance information, updates the transit schedule, 
and makes real-time schedule information available within 
the transit operation and/or to one or more external ISPs. 



Municipality of Anchorage Regional ITS Architecture, Version 1.1 
Physical ITS Architecture 

PB Farradyne 5-55

APTS2 Transit Fixed-Route 
Operations 

This market package performs transit vehicle routing and 
scheduling, as well as system monitoring for fixed-route 
transit services. This service determines current schedule 
adherence and performance using AVL data collect4ed by 
another package (APTS1), and provides information 
displays to Anchorage Transit operators at the central 
facility. Static and real time transit data is exchanged with 
Information Service Providers where it is integrated with 
that from other transportation modes (e.g. rail, ferry, air) to 
provide the public with integrated and personalized 
dynamic public transportation schedules. 

APTS3 Demand Response 
Transit Operations 

This market package performs vehicle routing and 
scheduling as well as automatic driver assignment and 
monitoring for MOA demand responsive transit services. 
This package monitors the current status of the 
Anchorage transit fleet and supports allocation of these 
fleet resources to service incoming requests for transit 
service while also considering traffic conditions. The 
transit central dispatch provides the necessary data 
processing and information display to assist the transit 
operator in making optimal use of the transit fleet. This 
service includes the capability for a traveler request for 
personalized transit services to be made through the 
transit agency, or an external Information Service Provider 
(ISP) Subsystem. 

APTS4 Transit Passenger and 
Fare Management 

This market package manages passenger loading and 
fare payments on-board Anchorage Transit vehicles using 
smart (electronic) fare boxes.  Sensors mounted on the 
fare box and vehicle permit the driver and central transit 
operations to determine vehicle loads, collect fare 
payment data, and identify and collect rider origin and 
destination data.  These data are processed, stored, and 
displayed on the transit vehicle, and communicated as 
needed to the central transit management faculty in real-
time or as needed.   
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APTS5 Transit Security This market package provides for the physical security of 
Anchorage People Mover passengers and People Mover 
vehicle operators. On-board equipment is deployed to 
perform surveillance and sensor monitoring in order to 
warn of potentially hazardous situations. The surveillance 
equipment may include video (e.g., CCTV cameras), 
audio systems and/or event recorder systems. The sensor 
equipment may include threat sensors (e.g., chemical 
agent, toxic industrial chemical, biological, explosives, and 
radiological sensors) and object detection sensors (e.g., 
metal detectors). People Mover passenger or transit 
vehicle operator activated alarms are provided on-board. 
Public areas (e.g., transit stops, park and ride lots, 
stations) are also monitored with similar surveillance and 
sensor equipment and provided with transit user activated 
alarms. In addition this market package provides 
surveillance and sensor monitoring of non-public areas of 
transit facilities (e.g., transit yards) and transit 
infrastructure such as bridges, tunnels, and transit 
railways or bus rapid transit (BRT) guideways. The 
surveillance equipment includes video and/or audio 
systems. The sensor equipment includes threat sensors 
and object detection sensors as described above as well 
as, intrusion or motion detection sensors and 
infrastructure integrity monitoring (e.g., rail track continuity 
checking or bridge structural integrity monitoring).
 
The surveillance and sensor information is transmitted to 
the Anchorage 911 (Emergency Management Subsystem) 
as are transit user activated alarms in public secure 
areas. On-board alarms, activated by transit users or 
transit vehicle operators are transmitted to both 911 
(Emergency Management Subsystem) and the Transit 
Management Subsystem, indicating two possible 
approaches to implementing this market package.
 
In addition the market package supports remote transit 
vehicle disabling by the Transit Management Subsystem 
and transit vehicle operator authentication. 

APTS6 Transit Maintenance This market package supports automatic transit 
maintenance scheduling and monitoring. On-board 
condition sensors monitor system status and transmit 
critical status information to the People Mover 
Management Subsystem. Hardware and software in the 
People Mover Management Subsystem processes this 
data and schedules preventative and corrective 
maintenance. 
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APTS7 Multi-Modal Coordination This market package establishes two-way 
communications between multiple public transportation 
(transit) and/or traffic agencies to improve MOA service 
coordination, and schedule adherence and performance.  
This regional coordination between MOA traffic and transit 
management is intended to improve on-time performance 
of the Anchorage transit system using traffic signal priority 
to the extent that this can be accommodated without 
degrading overall performance of the regional traffic 
network. Regional-wide as well as limited local 
coordination between the transit vehicle and the individual 
intersection for signal priority is supported by this 
package. 

APTS8 Transit Traveler 
Information 

This market package uses Anchorage transit performance 
and schedule adherence data from other sources to 
provide transit users at transit stops and en-route aboard 
transit vehicles with ready access to transit arrival, 
departure, and connection information.  The information 
services include transit stop annunciation, imminent 
arrival signs, and real-time transit schedule displays that 
are of general and specific interest to regional MOA transit 
users.  Systems that provide custom transit and multi-
modal trip itineraries, and other tailored transit information 
services are also represented and enabled by this market 
package. 

ATIS1 Broadcast Traveler 
Information 

This market package ATIS1 provides a basic set of 
traveler information services.  Collected information about 
traffic and roadway conditions, advisories, general public 
transportation, incident information, air quality and 
weather information, is broadcast to the traveling public 
through a wide area system using existing commercial 
infrastructures and low cost user equipment (e.g., AM/FM 
broadcast radio, local TV broadcast, FM sub-carrier, 
cellular data broadcast, Land Mobile Communications, 
etc.).  The information can also be conveyed as data, as 
pre-recorded status reports or as a spoken report on the 
radio. Different from the market package ATMS06, which 
provides localized en-route HAR and DMS information 
capabilities, ATIS1 provides a wide area digital or analog 
broadcast service. 
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ATIS2 Interactive Traveler 
Information 
(Traveler Information 
Systems—“5-1-1”) 

Beyond continuous or periodic broadcast of information, 
the ATIS2 package can provide general MOA regional or 
tailored information in response to a “5-1-1” call for 
specific travel routes or locations.  This regional status 
information can be used for pre-trip planning or en-route 
updates.  Both real-time interactive request/response 
systems and information systems that "push" a stream of 
pre-recorded or voice synthesized information to the 
traveler are supported based on a simple connection or 
interactive menus with keyed-in response.  The traveler 
can obtain a variety of current information regarding traffic 
and roadway conditions, weather, coordinated multi-
modal services, etc.  A selection of two-way wide-area 
wireless and fixed infrastructure (wired) telephone 
systems may be used to support the required 
communications between traveler and the public agency 
or information service provider.   

ATIS2 Interactive Traveler 
Information 
(Traveler Information 
Systems—Internet & 
Wireless Web) 

In addition to the broadcast capabilities provided by 
ATIS1, this market package provides tailored information 
in response to a traveler’s more specific interactive 
request.  It supports both real-time interactive 
request/response systems and information systems that 
"push" a tailored stream of information to the traveler 
based on a pre-determined or on-the-fly profile. The 
traveler can obtain current information regarding traffic 
conditions, weather, roadway status (e.g., construction, 
closures, restriction, etc.), transit services, ride share/ride 
match, parking management, and pricing information. A 
range of two-way wide-area wireless or wire line 
communications systems may be used to support the 
required data communications between the traveler and 
Information Service Provider.  A variety of interactive 
devices may be used by the traveler to access information 
prior to a trip or en route including: phone, kiosk, personal 
digital assistant, personal computer at home or work, and 
a variety of in-vehicle devices.  Successful deployment of 
this market package relies on availability of real-time 
transportation data from roadway instrumentation, probe 
vehicles or other means. A traveler may also input 
personal preferences and identification information via a 
“traveler card” that can convey information to the system 
about the traveler as well as receive updates from the 
system so the card can be updated over time. 

ATIS7 Yellow Pages and 
Reservations 

This market package enhances the ATIS2 Interactive 
Traveler Information package by making infrastructure 
provided yellow pages, reservation and payment services 
available to the traveler/user.  This market package 
provides multiple ways for accessing information either 
while en-route in a vehicle using wide-area wireless 
communications or pre-trip via wireless or wire line 
connections. 
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ATMS01 Network Surveillance 
(Incident and Emergency 
Management Systems—
Video Surveillance) 

This market package includes CCTV surveillance 
equipment located roadside or (optionally) mounted on 
roadside weather stations to enable visual verification of 
the sampled conditions.  It includes the supporting field 
equipment, and wire line or wide area wireless 
communications to transmit the collected images back to 
the MOA traffic management center for integration, 
analysis and appropriate response action.  The derived 
full-motion or snapshot images can be used locally, or 
shared on a regional or statewide basis.  These images 
enable MOA traffic agency managers/operators to monitor 
roadway traffic congestion, weather conditions, identify 
and verify events and incidents of interest 

ATMS01 Network Surveillance 
(Incident and Emergency 
Management Systems—
Vehicle Detection) 

This market package includes exactly the detectors and 
decision support functional features, and the appropriate 
sensor technology, surveillance equipment, supporting 
field equipment, and wire line or wide area wireless 
communications to transmit the collected data back to the 
appropriate MOA agency for integration, analysis and 
appropriate response action.  The derived data and 
information can be used locally, or shared on a regional or 
statewide basis.  The data generated by this market 
package enables key public agency managers to monitor 
traffic conditions, and collect traffic archive data for 
transportation operations and long range planning.   

ATMS03 Surface Street Control This market package provides the central MOA traffic 
management control and traffic monitoring equipment, 
communication links, and the signal control equipment 
that support MOA’s surface street control and/or arterial 
traffic management. A range of closed-loop or centrally 
managed traffic signal control systems are represented by 
this market package; ranging from static pre-timed control 
systems to fully traffic responsive systems that 
dynamically adjust control plans and strategies based on 
current traffic conditions and signal priority requests from 
emergency or transit vehicles.  This market package is 
consistent with typical urban traffic signal control systems. 
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ATMS06 Traffic Information 
Dissemination 

Unlike the ATIS traveler information packages, the 
ATMS06 package addresses traffic and traveler 
information to be disseminated en-route to drivers and 
vehicles using publicly owned and operated roadway 
equipment assets such as dynamic message signs or 
highway advisory radio.  This market package provides 
specific capability to disseminate information to notify 
drivers of incidents, roadway conditions and closures.  
The careful placement of this permanent or 
temporary/portable roadside equipment provides the 
information at points where the en-route drivers have 
choices and can tailor their routes in response.  This 
package also covers the equipment and interfaces that 
provide for the distribution of traffic and roadway 
information from a traffic management center to the public 
through telephone, broadcast radio and TV media; and for 
use by other users such as a transit management center, 
emergency management center, and public or private 
regional information service providers. A link to the MOA 
public works allows real time information on road/bridge 
closures due to maintenance and construction activities to 
be included. 
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ATMS08 Incident Management 
System 

This market package supports the management of both 
unexpected incidents and planned events so that the 
impact to the MOA surface street transportation network 
and traveler safety is minimized. The market package 
includes unplanned incident detection capabilities through 
roadside surveillance devices (e.g. ATMS01 using CCTV) 
and through regional coordination with other south central 
traffic management, maintenance and construction 
management and emergency management centers; 
planned incidents can be derived as well through regional 
coordination of weather service entities and special event 
promoters.  Information from these diverse sources are 
collected and correlated by this market package to plan 
for or detect and verify incidents, and implement an 
appropriate response. This market package supports 
MOA traffic operations personnel in developing an 
appropriate response in coordination with emergency 
management, maintenance and construction 
management, and other incident response personnel to 
confirmed incidents. The response may include traffic 
control strategy modifications or resource coordination 
between center subsystems. MOA incident response also 
includes presentation of information to affected travelers 
using the Traffic Information Dissemination (ATMS06) 
market package and dissemination of incident information 
to travelers through the Broadcast Traveler Information 
(ATIS1) or Interactive Traveler Information (ATIS) market 
packages.  The roadside equipment used to detect and 
verify incidents also allows the operator to monitor 
incident status as the response unfolds.  The coordination 
with emergency management might be through a CAD 
system or through other communication with emergency 
service field personnel. The coordination can also extend 
to courtesy patrols, tow trucks and other allied response 
agencies and field service personnel. 
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ATMS08 Incident Management 
System 
 
(Traveler Information 
System—CARS) 

This CARS capability of this market package supports the 
management of both unexpected incidents and planned 
events so that the impact to the MOA surface street 
transportation network and traveler safety is minimized. 
The market package includes unplanned and planned 
incident data entry based on roadside surveillance 
devices (e.g. ATMS01 using CCTV) and collected through 
regional coordination with other south central traffic 
management, maintenance and construction 
management and emergency management centers; also 
as derived through regional coordination of weather 
service entities and special event promoters.  Information 
from these diverse sources are collected, entered into 
CARS and correlated primarily to share information about 
maintenance, construction, planned closures nternally—
but is equally useful as an agency, and publicly 
assessable source for filtered planned and unplanned 
incident information.  All response activities are included 
in the broader interpretation of this market package (see 
above). 

ATMS11 Emissions Monitoring 
and Management 

This market package monitors individual vehicle 
emissions, and provides MOA and regional general air 
quality monitoring using distributed sensors to collect the 
data.  The collected information is transmitted to the 
ADEC emissions management subsystem for processing, 
and to the MOA TOC for their use.  Both area wide air 
quality monitoring and point emissions monitoring are 
supported by this market package. For area wide 
monitoring, this market package measures air quality, 
identifies sectors that are non-compliant with air quality 
standards, and collects, stores and reports supporting 
statistical data.  For point emissions monitoring, this 
market package measures tail pipe emissions and 
identifies vehicles that exceed emissions standards.  The 
gathered information can be used to implement 
environmentally sensitive compliance programs, policies, 
and regulations, and for enforcement. 
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ATMS13 Standard Railroad Grade 
Crossing 

This market package manages traffic at highway-rail 
intersections (HRIs) where operational requirements do 
not dictate more advanced features (e.g., where rail 
operational speeds are less than 80 MPH). Both passive 
(e.g., a cross buck sign) and active warning systems (e.g., 
flashing lights and gates) are supported.  The MOA will 
enhance these traditional HRI warning systems with other 
standard traffic management devices that are activated on 
notification by interfaced wayside equipment of an 
approaching train. The equipment at the HRI will be 
interconnected with adjacent MOA signalized 
intersections so that local control can be adapted to traffic 
volume and congestion at the highway-rail intersection.  
This will reduce the risk of collisions between vehicles on 
the roadways approaching the HRI as well as alerting 
drivers to the approaching train at the HRI. 

ATMS14 Advanced Railroad 
Grade Crossing 

This market package manages traffic at highway-rail 
intersections (HRIs) where operational requirements 
demand advanced features (e.g., where rail operational 
speeds are greater than 80 MPH). This market package 
includes all capabilities from the Standard Railroad Grade 
Crossing Market Package (ATMS13) and augments these 
with additional safety features to mitigate the risks 
associated with higher rail speeds. The active warning 
systems supported by this market package include 
positive barrier systems that preclude entrance into the 
intersection when the barriers are activated. Like the MOA 
Standard Package, the HRI equipment is activated on 
notification by wayside interface equipment, which 
detects, or communicates with the approaching train. In 
this market package, the wayside equipment provides 
additional information about the arriving train so that the 
train's direction of travel, estimated time of arrival, and 
estimated duration of closure may be derived. This 
enhanced information may be conveyed to the driver prior 
to, or in context with, warning system activation. This 
market package also includes additional detection 
capabilities that enable it to detect an entrapped or 
otherwise immobilized vehicle within the HRI controlled 
space or exclusion area and to provide an immediate 
notification to highway and railroad officials. 
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AVSS10 Intersection Collision 
Avoidance 

This market package will determine the probability of an 
intersection collision and provide timely warnings to 
opposing vehicle-vehicle or train-vehicle so that 
avoidance actions can be taken. This market package 
builds on the HRI infrastructure and in-vehicle equipment. 
The package includes the sensors in the roadway 
infrastructure that are needed to assess opposing vehicle 
locations and speeds near an HRI or adjacent 
intersection. This information is determined and 
communicated to the approaching vehicle using a short-
range communications system (e.g., HAR AM/FM 
broadcast, in-vehicle device, etc.). 

CVO03 Electronic Clearance This market package provides for automated clearance at 
roadside check facilities.  The roadside check facility 
communicates with the state (DOT&PF) or local CVO 
Administration system archive to retrieve database 
snapshots of critical carrier, vehicle, and driver credentials 
and safety data to be used to sort passing vehicles into 
pass/no-pass status.  This capability allows a good 
driver/vehicle/carrier to pass roadside facilities at highway 
speeds using on-board vehicle transponders and 
dedicated short-range communications to the roadside.  
The regional roadside facility will be equipped with 
appropriate vehicle identification, weigh-in-motion, 
transponder read/write devices, computer workstation 
processing hardware, software, and database 
technologies appropriate to the need. 

CVO04 CV Administrative 
Processes 

This market package provides for electronic application, 
processing, fee collection, issuance, and distribution of 
CVO credential and tax filing.  Through this process, the 
carriers, drivers, and vehicles may choose to be enrolled 
in the electronic clearance and weigh-in-motion programs 
provided by separate market packages (CVO03, CVO06).  
This enrollment allows commercial vehicles to be 
screened at mainline speeds at commercial vehicle 
checkpoints, and speeds up both the safety inspection 
and the border crossing processes.  Current profile 
databases are created and then maintained in the 
DOT&PF or local CVO Administration System; with 
snapshots of this database made available to the 
commercial vehicle check facilities at the roadside to 
support the weigh-in-motion and electronic clearance 
processes. 

CVO06 Weigh-In-Motion This market package provides for highway speed weigh-
in-motion with or without vehicle on-board electronic 
systems.  This package provides the regional MOA and/or 
DOT&PF roadside station with additional equipment, 
either fixed or removable.  If the equipment is fixed, then it 
is considered as an addition to the electronic clearance 
and would work in conjunction with the vehicle electronic 
identification and clearance equipment. 
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CVO10 HAZMAT Management This market package integrates incident management 
capabilities with commercial vehicle tracking to assure 
effective handling, monitoring and treatment of HAZMAT 
material and incidents. HAZMAT tracking is performed by 
the Fleet and Freight Management equivalent facility 
operated by the DOT&PF (i.e., the Dept. MS/CVE).  The 
Emergency Management subsystem is notified by the 
Commercial Vehicle if an incident occurs and coordinates 
the response. The response is tailored based on 
information that is provided as part of the original incident 
notification or derived from supplemental information 
provided by the Fleet and Freight Management 
Subsystem. The latter information can be provided prior to 
the beginning of the trip or gathered following the incident 
depending on the selected policy and implementation. 

EM1 Emergency Response This market package provides basic public safety call-
taking and dispatch services for Anchorage 911.   It 
includes emergency vehicle equipment, equipment used 
to receive and route emergency calls, and wireless 
communications that enable safe and rapid deployment of 
appropriate resources to an emergency. Coordination 
between Emergency Management Subsystems (911, 
Emergency Operations Center, state, and military 
emergency management and incident response)  
supports emergency notification between agencies. Wide 
area wireless communications between the Emergency 
Management Subsystems and an Emergency Vehicle 
supports dispatch and provision of information to 
responding personnel. 

EM2 Emergency Routing This market package supports automated emergency 
vehicle location and dynamic routing of emergency 
vehicles. The service also supports coordination with the 
Traffic Management Subsystem, collecting detailed road 
network conditions and requesting special signal 
priority/preemption or other specific emergency traffic 
control strategies on the selected route(s). The MOA 
emergency response center provides the routing for the 
emergency fleet based on real-time traffic conditions. The 
Emergency Vehicle may also be equipped with dedicated 
short-range communications for local signal preemption. 
The service provides for information exchange between 
care facilities and both the MOA emergency response 
center and emergency vehicles. 
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MC01 Maintenance and 
Construction Vehicle 
Tracking 

This market package addresses real-time tracking the 
location of maintenance and construction vehicles and 
other MOA fleet equipment to ascertain the progress of 
their activities. This capability is supplemented by 
interaction between the roadway (tracking embedded 
magnets) and the snowplow to ensure operator safety and 
proper tracking of the roadway surface during 
maintenance or treatment operations conducted in 
extreme weather or whiteout conditions.  These location 
and progress tracking activities can include ensuring the 
correct roads are being plowed, and that work activity is 
being performed at the correct locations. 

MC02 Maintenance and 
Construction Vehicle 
Maintenance 

This market package includes vehicle on-board sensors 
capable of performing diagnostics for maintenance and 
construction vehicles, and the systems that collect this 
diagnostic information and use it to notify, schedule and 
manage vehicle maintenance.  This notification and 
scheduling capability enhances both routine and 
corrective maintenance activities on vehicles and other 
maintenance and construction equipment. 

MC03 Road Weather Data 
Collection 

This market package addresses the need for collection of 
current road surface and weather conditions using data 
collected from environmental sensors deployed on and 
about the roadway.  In addition to the state’s ADOT&PF 
fixed RWIS sensor stations at the roadside, on-scene 
real-time sensing of the roadway environment will also 
occur from on-board sensor systems located on 
Maintenance and Construction Vehicles, smart snow 
plows and on-board Anchorage Transit buses. This 
collected roadway surface and environmental data is used 
by the Weather Information Processing and Distribution 
Market Package (MC04) to process and disseminate the 
information, and provide decision tools for MOA year 
round operations. 

MC04 Weather Information 
Processing and 
Distribution 

This market package processes and distributes the 
environmental information collected from the Road 
Weather Data Collection (MC03) market package. This 
market package uses the environmental data to detect 
and alert MOA operations staff to environmental hazards 
such as icy road conditions, high winds, dense fog, etc., 
so MOA operators can use their decision support tools 
and systems to decide on corrective actions to take, 
and/or what roadway treatments are needed.  The 
continuing updates of road condition information and 
current temperatures can also be used by MOA system 
operators to more effectively deploy road maintenance 
and treatment resources, issue general traveler 
information advisories, issue location specific warnings to 
drivers using the Traffic Information Dissemination market 
package (ATMS06), and aid MOA operators in scheduling 
their work activity. 
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MC05 Roadway Automated 
Treatment 

This market package assists the MOA operator in the 
automatic treatment of a roadway section based on 
existing roadway environmental or atmospheric conditions 
as determined by another capability (e.g., MC03 or 
MC06). These treatments include fog dispersion, anti-
icing chemicals, etc. This market package includes the 
sensors needed for monitoring and controlling the 
automated treatment system itself.  It may also include the 
driver on-board information systems that alert drivers 
when the treatment system is activated, and its status. 

MC06 Winter Maintenance This market package supplements Roadway Automated 
Treatment (MC05) specifically for winter road 
maintenance including snowplow operations, roadway 
treatments, and other snow and ice control activities. This 
package shares capability with other packages (e.g., 
MC03) to monitor environmental conditions and weather 
forecasts and uses the information to schedule winter 
maintenance activities, determine the appropriate snow 
and ice control response, and track and manage response 
operations. 

MC07 Roadway Maintenance 
and Construction 

This market package supports numerous MOA services 
for scheduled and unscheduled maintenance and 
construction on a roadway system or right-of-way.  
Maintenance services would include courtesy patrols, 
landscape maintenance, hazard removal (e.g., roadway 
debris, dead animals), routine maintenance activities 
(e.g., striping, grass cutting), and repair and maintenance 
of both ITS and non-ITS equipment on the roadway (e.g., 
signs, traffic controllers, traffic detectors, dynamic 
message signs, traffic signals, CCTV, etc.).  This 
maintenance and constructions activity would also include 
initial data entry, and periodic checks on status of agency-
owned infrastructure and assets.  Environmental 
conditions information is also received from other sources 
to aid in scheduling maintenance and construction 
activities. 

MC08 Work Zone Management This market package aids in the management of activity in 
work zones, controlling traffic through portable dynamic 
message signs (DMS) and informing other agencies or 
users of work activity (e.g., DOT&PF, traffic management, 
other maintenance and construction centers, ISPs, etc.) 
for better coordination and management. Work zone 
speeds and delays are provided to the motorist as en-
route information prior to the work zones. 

MC10 Maintenance and 
Construction Activity 
Coordination 

This market package supports the recording and 
dissemination of maintenance and construction activity 
internally and to other centers, which can utilize it as part 
of their operations.  It also enables (e.g., using CARS), 
dissemination of filtered information to travelers or to 
ISPs. 
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