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1. Introduction 

The Farmington Regional Intelligent Transportation Systems (ITS) Architecture Update is 

a roadmap for transportation systems integration in the Farmington Metropolitan Planning 

Organization area over the next 20 years.  The architecture has been developed through a 

cooperative effort by the regional transportation agencies, covering all modes and all roads.  

The architecture represents a shared vision of how each agencyôs systems will work together in 

the future, sharing information and resources to provide a safer, more efficient, and more 

effective transportation system for travelers in the region. 

The architecture is an important tool that will be used by: 

¶ Operating Agencies to recognize and plan for transportation integration opportunities in 

the MPO region; 

¶ Planning Agencies to better reflect integration opportunities and operational needs into 

the transportation planning process; and 

¶ Other organizations and individuals that use the transportation system in the Farmington 

MPO region. 

The architecture provides an overarching framework that spans all of these organizations and 

individual transportation projects.  Using the architecture, each transportation project can be 

viewed as an element of the overall transportation system, providing visibility into the 

relationship between individual transportation projects and ways to cost-effectively build an 

integrated transportation system over time.  The architecture also is coordinated with the New 

Mexico Statewide ITS Architecture (updated in 2012) to ensure consistency at those 

jurisdictional and operational points where regionally-based operations coincide and/or integrate 

with statewide planning and operations. 

1.1. Purpose 
The Farmington Regional ITS Architecture Update represents a consensus blueprint for ITS 

investments in the Farmington MPO region.  This Farmington Regional ITS Architecture Update 

is an update of the previous version of the Farmington Regional ITS Architecture that was last 

revised  in 2012.  The development of this update began by reviewing the existing 2012 

architecture and the updated transportation planning documents that were available.  With the 

participation of ITS agencies (stakeholders) in the region, one-on-one interviews were held and 

then one stakeholder workshop, where the architecture was interactively updated.  The 

architecture goes on to define possible integration opportunities between agencies within the 

region and adjoining regions and identifies how cooperation between the agencies in the 

deployment of ITS systems can be used to satisfy transportation needs. 

This architecture can be used to efficiently structure implementations of ITS technologies.  By 

creating a long range plan for the implementation of these systems and technologies, agencies 

can: 
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¶ Prepare for future expansion 

¶ Develop coordinated deployments of ITS 

¶ Leverage funding 

¶ Identify standard interfaces 

In addition to structuring implementations of ITS technologies, the Farmington Regional ITS 

Architecture allows the region to comply with the FHWA Rule/FTA Policy on Architecture and 

Standards.  The FHWA Final Rule 23 CFR 940, (and corresponding FTA policy) to implement 

Section 5206(e) of the TEA-21 requires that ITS projects funded through the Highway Trust 

Fund conform to the National ITS Architecture and applicable standards.  The Rule/Policy 

requires that the National ITS Architecture be used to develop a local implementation of the 

National ITS Architecture, which is defined as a regional ITS architecture.  This update of the 

Farmington Regional ITS Architecture will bring the regional architecture into full compliance 

with this Rule/Policy, which will facilitate the approval of federal funds to support ITS projects in 

the region. 

1.2. Document Overview  
This document is organized into thirteen main sections and four Appendices.  Section 1 

provides introductory information on the project, this document, and discusses the scope of the 

architecture.  Section 2 describes the process used to develop the Farmington Regional ITS 

Architecture Update.  Section 3 gives a brief introduction and overview of the National ITS 

Architecture, and how it relates to this regional ITS architecture.  The stakeholders are identified 

in Section 4, while their systems are inventoried in Section 5.  The needs addressed by ITS and 

the services used to address those needs are covered in Section 6.  The interfaces and 

information exchanges are described in Section 7.  The definition of functional requirements for 

the elements of the architecture is described in Section 8.  A discussion of ITS standards 

applicable to the region is provided in Section 9.  A listing of planned ITS projects in the region, 

along with sequencing of these projects, are described in Section 10.  A discussion of 

agreements is provided in Section 11.  Finally, Section 12 provides guidance on using the 

regional ITS architecture and Section 13 presents the architecture maintenance plan.  The 

Appendices include a list of Acronyms (Appendix A), a detailed listing of the functions assigned 

to each element (Appendix B), and the Maintenance Change Request Form (Appendix C). 

1.3. Scope of the Architecture 
The geographic scope of the architecture is the entire Farmington MPO boundary, which is 

shown graphically in Figure 1.  The Farmington MPO region covers San Juan County, the City 

of Farmington, The City of Aztec, and the City of Bloomfield. 

There is one other ITS architecture thatoverlaps with the Farmington Regional ITS Architecture: 

the New Mexico Statewide ITS Architecture.  The New Mexico Statewide ITS Architecture 

provides a general expression of systems in the state, while the Farmington regional ITS 
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architecture provides specific examples of the systems within the Farmington MPO region.  For 

example, the Statewide ITS Architecture describes interfaces to the element MPO/RPO Traffic 

Database, while the Farmington architecture describes a specific example of this for the region, 

the Farmington MPO Data Warehouse.  The Statewide ITS Architecture was updated just prior 

to this update of the Farmington architecture and there was significant review of the Statewide 

ITS Architecture to verify that the contents of both architectures are consistent between the two 

architectures. 

 

Figure 1.  Farmington MPO Area Boundary 

As mentioned in the introduction, the timeframe considered for the Farmington Regional ITS 

Architecture is a 20-year outlook for ITS activities in the region, with an emphasis on those ITS 

activities likely to be implemented in the next 5 years.  This means that the architecture 

addresses existing ITS systems as well as those planned for development over the next 20 

years.  The regional ITS architecture represents a snapshot of the currently anticipated ITS and 

other projects based on information gathered from stakeholders, and research from agency 

websites or published agency documents. 

The architecture covers services across a broad range of ITS, including traffic management, 

maintenance and construction operations, incident management, emergency services, transit 

management, traveler information, and archived data management. 
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2. Farmington Regional ITS Architecture Development 
Process 

2.1. Process to Update the Architecture 
The development of the Farmington Regional ITS Architecture Update relied heavily on 

stakeholder input to ensure that the ITS architecture reflected local and regional needs and 

plans.  The development process used is illustrated in Figure 2. 

 

Figure 2.  Farmington Regional ITS Architecture Update Process 

The following process steps were used to develop the ITS architecture:  

¶ Conduct kickoff teleconference and brief teleconferences with key stakeholders in the 

region to determine major changes to the architecture 

¶ Create an initial architecture update focusing on ITS elements and a draft set of 

customized ITS Services to be provided based. This includes updating the architecture 

to version 7 of the National ITS Architecture.   

¶ Conduct stakeholder outreach through a one-day workshop on February 10, 2015. 

¶ Create a complete updated architecture definition for review (web-based). 

¶ Allow stakeholder review of the draft regional ITS architecture and submit comments 

¶ Finalize the ITS architecture based on review comments. 

¶ Develop and deliver a draft Architecture document. 

¶ Following comment resolution deliver the final architecture products. 
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2.1.1. Conduct Stakeholder Teleconferences 

As a starting point for updating the Farmington ITS Architecture, teleconferences were 
conducted with key stakeholders.  These included: 

¶ New Mexico Department of Transportation: District 5 

¶ City of Farmington Traffic Engineering 

¶ City of Bloomfield 

¶ City of Farmington Fire Department 

¶ Red Apple Transit (conducted later in process) 
 
These five groups represent key stakeholders in the Farmington Region, and were therefore 
selected to be interviewed prior to creating the initial architecture update.   

2.1.2. Create Initial Architecture Update 

An updated set of ITS elements, services and interconnections were created beginning with the 

original Farmington regional ITS architecture.  The previous version was in the format of version 

5.1 of the National ITS Architecture.  As part of the update, all components of the architecture 

were updated to version 7 of the National ITS Architecture, which is the current version. 

For each existing or future ITS service operating or expected in the region, the service package 

diagram (the collection of ITS elements, equipment packages, and functions that work together 

to perform a specific ITS service ï see Section 3 for details on the National ITS Architecture) for 

that service from the National ITS Architecture was edited so that each National ITS 

Architecture subsystem or terminator was associated with the local stakeholder element name.  

In some cases, multiple instances of the service package were developed where the service 

had more than one instance in the region.  This would be the case if there were multiple 

agencies performing the same service within the region.  This set of customized service 

packages using the draft elements created previously, was created in preparation for 

stakeholder outreach so that each could be reviewed and further customized based on actual 

operating procedures (or theories) for each agency. 

2.1.3. Stakeholder Outreach Workshop 

A one-day stakeholder workshop was held at the Farmington MPO Office on February 10 2015.  

A key overall objective of the meeting was to develop a regional ITS architecture update that is 

a consensus architecture, that is, each of the participants understands and agrees to the ITS 

elements and specific information exchanges between the ITS elements identified in the 

architecture that they participated in defining.  This is not to say that the resulting ITS 

Architecture has credible funding identified that would lead to full deployment.  The ITS 

architecture only identifies the current set of ITS elements and interfaces that the stakeholders 

agree to.  Existing funding processes will continue to be used to decide how to allocate limited 

resources for ITS elements and interfaces for deployment. 

The meeting also incorporated an overview or training in the National ITS Architecture and 

regional ITS architectures, and a discussion of the scope of the architecture, so that 

stakeholders would understand and more fully participate in the ITS architecture development 



 Farmington Regional ITS Architecture Update  

 Page 6       

process.  The first part of the workshop focused on understanding ITS, what an ITS Architecture 

is, and the development approach for the regional ITS architecture update.  After some basic 

training on ITS architectures, the focus shifted to developing the Farmington Regional ITS 

Architecture update.  Stakeholders were asked to participate in identifying and defining their ITS 

needs while reviewing and revising their draft inventory and the inventory of fellow stakeholders.  

The second part of the workshop was spent reviewing the customized service package 

diagrams, adding or deleting diagrams, elements, and interconnections when necessary. 

2.1.4. Draft Architecture Update-1 

Following the stakeholder workshop, the customized service packages were revised and a draft 

architecture was created.  Using the customized service package diagrams (as modified during 

and post the workshop), the Turbo Architecture database was updated, ñbuiltò, and utilized to 

create a draft ITS architecture.  This involved the following activities: 

¶ Updating the ITS inventory, stakeholders list and project list. 

¶ Revising the customized service packages 

¶ Development of a draft Operational Concept 

¶ Creating a Turbo Architecture database that represents the sum of all of the customized 

service packages. 

¶ Creating a set of project architectures, which mapped projects identified by stakeholders 

to their relevant stakeholders, inventory, service packages, and operational concepts.  

A draft of this architecture document was created.  There was also a hypertext version of the 

complete Turbo Architecture database that was created and placed on a generally accessible 

website (www.consystec.com).  This website describes each element of the ITS architecture 

and all of their interconnections with other elements.  The website was developed using 

additional software tools that go beyond the basic Turbo Architecture software. 

2.1.5. Stakeholder Review 

Stakeholders were notified by email (collected at the kick-off meeting, the stakeholder meetings 

and through independent research on the internet) that a review period for the Farmington 

Regional ITS Architecture Update had commenced, and feedback was solicited.  Stakeholders 

were encouraged to review the regional ITS architecture on the website, and were encouraged 

to provide feedback electronically from the website. 

2.1.6. Finalize Architecture 

Following the stakeholder review period, the architecture parts were again updated, to resolve 

the comments received during this time.   

http://www.consystec.com/
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2.1.7. Architecture Documentation 

A draft Architecture document was created.  This document, along with an updated web site, 

forms a complete description of the Farmington Regional ITS Architecture that is compliant with 

the architecture and standards Rule. 

2.1.8. Deliver Final Architecture Products 

Following a comment period on the document and revised website, a final architecture 

document and final updated website will be developed as the final deliverables on the 

architecture. 

2.2. Requirements of the Final FHWA Rule and FTA Policy on 
Architecture 

2.2.1. Specific Requirements of the Final FHWA Rule or FTA Policy 

The FHWA Final Rule (23CFR 940) and FTA Policy on Intelligent Transportation System 

Architecture and Standards, which took effect on April 8, 2001, defines a set of requirements 

that regional ITS architectures should meet.  The following is a list of specific requirements from 

the FHWA Rule/FTA Policy: 

¶ A description of the region (scope) 

¶ Identification of participating agencies and their systems (inventory) 

¶ Operations concepts 

¶ Agreements required for implementation 

¶ System functional requirements 

¶ Interface requirements 

¶ Identification of ITS Standards 

¶ Sequence of projects required for implementation 

¶ Develop a Process for maintaining your regional ITS Architecture 

2.2.2. How the Final Rule and FTA Policy Requirements are Met 

Table 1 shows how the requirements of the rule are met by the outputs developed for the 

Farmington Regional ITS Architecture: 

Table 1.  Mapping of Requirements to Architecture Outputs 

Regional ITS Architecture Requirements Where Requirements Documented 

Description of region Geographic definition, identification of services and a timeframe 
are given in Section 1 of this document. 
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Regional ITS Architecture Requirements Where Requirements Documented 

Identification of participating agencies and other 
stakeholders 

Listing of stakeholders and their definitions is given in Section 4 
of this document.  An inventory of the elements operated by the 
stakeholders is contained in Section 5 of this document.  The 
same information is also available in the hyperlinked web site 
and in the Turbo Architecture database. 

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

The operational concept is defined in Section 4 of this 
document. 

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

The discussion of existing and needed new agreements is given 
in Section 11 of this document.   

System functional requirements The functional requirements of the ITS systems are described in 
an overview in Section 8 of this document, are presented in 
detail as Appendix B of this document, They are also provided 
in detail in the hyperlinked web site and in the Turbo 
Architecture database. 

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

The Interfaces and information flows are described in a general 
way in Section 7 of this document, and are described in detail in 
the hyperlinked web site and in the Turbo Architecture 
database.   

Identification of ITS standards supporting 
regional and national interoperability 

The general identification of standards for ITS in the Farmington 
region is contained in Section 9 of this document.  The detailed 
descriptions of standards for each interface is described in the 
hyperlinked web site and in the Turbo Architecture database. 

The sequence of projects required for 
implementation 

Projects, and their sequencing, are covered in Section 10 of this 
document. 

Develop and implement procedures and 
responsibilities for maintaining the architecture 
as needs evolve within the region. 

The Maintenance Plan is contained in Section 13 of this 
document. 
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3. ITS Architecture Concepts 

The Farmington Regional ITS Architecture is an example of a Regional ITS Architecture, which 

has been defined by FHWA Rule 940 as a ñregional framework for ensuring institutional 

agreement and technical integration for implementation of ITS projectsò.  Regional ITS 

architectures, including the Farmington Regional ITS Architecture, are developed in order to 

provide a guide for the integration of transportation systems.  The updated architecture is based 

upon the US National ITS Architecture Version 7.  A complete description of this architecture 

can be found at http://www.iteris.com/itsarch.  The Farmington Regional ITS Architecture 

Update uses a set of common concepts or terms drawn from the National ITS Architecture to 

describe the parts of the Farmington region.  This section will provide a description of the most 

common concepts or terms as an aid to the understanding the remainder of the document. 

What are some of the main parts of an ITS architecture?  They are made of the following: 

¶ Organizations 

¶ Systems operated  

¶ Services provided 

¶ Functions performed 

¶ Information exchanged 

The organizations that operate systems in the region covered by the architecture are referred to 

as stakeholders.  These are public agencies, private organizations or the traveling public with a 

vested interest, or a "stake" in one or more transportation elements within a Regional ITS 

Architecture. 

The systems operated by the stakeholders are referred to as elements.  In the Farmington 

Regional ITS Architecture the elements represent actual systems, such as Farmington Traffic 

Operations Center.  An element may also represent field devices, for example the element City 

of Farmington Field Devices.  A more thorough discussion of the architecture elements is 

contained in Section 5.  As mentioned above, the Farmington Regional ITS Architecture Update 

is based upon the National ITS Architecture which contains general terms for these systems 

(elements).  Since these National ITS Architecture terms show up repeatedly in later discussion 

they will be defined here. 

The National ITS Architecture uses two terms to describe the systems that make up an 

architecture.  They are:  

¶ Subsystems, which represent the primary systems described by the architectures.  For 

example the TMC element mentioned above represents a regional ITS architecture 

example of the Traffic Management Subsystem defined in the National ITS 

Architectures.  The National ITS Architecture has 22 subsystems defined. 

http://www.iteris.com/itsarch
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¶ Terminators, which represent systems that are on the boundary of the architecture.  In 

general only interfaces to the terminators are described in the national architectures.  An 

example of a terminator from the National ITS Architecture is the Weather Service.  The 

National ITS Architecture has 76 terminators defined. 

As a part of developing a regional ITS architecture, each element of the region is mapped to the 

subsystems and/or terminators that most closely define the functions of the element.  This 

mapping allows the regional version to use the details associated with the subsystems and 

terminators in the National ITS Architecture.  As an example, the element in the Farmington 

Regional ITS Architecture Update called National Weather Service is mapped to the National 

ITS Architecture terminator Weather Service. 

The information exchanged between elements (in the Farmington Regional ITS Architecture 

Update) or between subsystems and terminators in the National ITS Architecture is described 

by information flows or architecture flows.  There are hundreds of these flows defined in the 

National ITS Architecture, and it is this information that is used to create the interface definitions 

in the Farmington Regional ITS Architecture.  For example, in Figure 3 the top two boxes show 

an interface between two subsystems, with its information flows defining the exchange of 

information.  A corresponding interface in the Farmington Regional ITS Architecture is shown in 

the bottom two boxes. 

 

Figure 3.  Information flows 

By mapping the Farmington Regional ITS Architecture elements (e.g. Farmington Traffic 

Operations Center) to National ITS Architecture subsystems (or terminators) (e.g. Traffic 

Management Subsystem), the interfaces defined in the National ITS architecture can be used 

as the basis for defining the interfaces in the Farmington Regional ITS Architecture. 
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The next key concept used by the architectures is that of service packages.  These represent 

slices of an architecture that provide a transportation service.  In the National ITS architecture, 

these service packages are combinations of subsystems and information flows that are used to 

provide the service.  An example of a National ITS Architecture service package is shown in 

Figure 4.  This shows the subsystems and information flows (some of which go to terminators) 

that perform the collection and distribution of traffic flow and traffic images used to monitor a 

road network.  In the development of the Farmington Regional ITS Architecture, a set of 

customized service packages were created that define the elements and interfaces used to 

provide the transportation services in the Farmington Region. 

Figure 4.  Example of a National ITS Architecture Service Package 

Figure 5 shows one of the customized service packages within the Farmington Regional ITS 

Architecture (in this case for the City of Farmington).  This diagram shows how the city might 

implement this service.  There are two types of interfaces shown in the customized service 

package: 

¶ Traffic Management Center to Roadside Equipment and 

¶ Traffic Management Center to Information Service Provider 
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Figure 5.  Example of Farmington Regional ITS Architecture Customized Service Package 

Notice that the customized service package includes only some of the interfaces that were in 

the National ITS Architecture service package.  It does not include interfaces to personnel or a 

map update provider element.  Elements mapping to these are not included in the Farmington 

Regional ITS Architecture. 

One final concept to mention relates to the functions performed by the elements in the 

architecture.  The National ITS Architecture has the concept of an equipment package, which 

defines a piece of a subsystem (within the service package) that performs a specific function.  

For example, in Figure 4, Collect Traffic Surveillance (identified by the white box within the 

Traffic Management Subsystem) is a function (or equipment package) that is performed by the 

Traffic Management Subsystem when performing the Network Monitoring Transportation 

Service.  In the Farmington Regional ITS Architecture functions have been identified for the key 

elements from a mapping of equipment packages to elements using a mapping of equipment 

packages to each element.  For example, the Farmington Traffic Operations Center (shown in 

Figure 5) will implement the Collect Traffic Surveillance equipment package (shown in Figure 4 

as functionality in the Traffic Management Subsystem).  Further information regarding how 

functions are defined for each element is found in Section 8 on Functional Requirements. 
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4. Identification of Stakeholders 

4.1. Champion 
In order to successfully develop a Regional ITS Architecture for the Farmington Region, it is 

necessary to have a ñchampionò who can lead the effort from the agencyôs viewpoint.  This 

individual, or group of individuals, should have the following skills/capabilities: 

¶ They must have a vision for interconnectivity, partnership and regional integration. 

¶ They must have knowledge of the local and regional ITS systems and projects. 

¶ They must understand what a regional ITS architecture is and how to use it most 

effectively in the planning process. 

¶ They must be a consensus builder or facilitator, and 

¶ They must have executive level access to resources in order to gain the support of 

various regional or statewide agencies. 

The Champion for the development of the Farmington Regional ITS Architecture is the 

Farmington Metropolitan Planning Organization (MPO).  A designated Farmington MPO 

planning staff person will continue to champion the use and maintenance of the Farmington 

Regional ITS Architecture (along with input and consensus from the stakeholders) beyond the 

timeframe of this development effort. 

4.2. Regional Stakeholders 
Stakeholder coordination and involvement is one of the key elements to the development of a 

regional ITS architecture.  Because ITS often transcends traditional transportation infrastructure, 

it is important to consider a range of stakeholders beyond the traditional traffic, transit, and 

maintenance areas.  In addition, it is important to consider stakeholders at a regional level in 

adjoining regions of the state. 

The Farmington Regional ITS Architecture includes a wide range of stakeholders.  Many of 

these stakeholders were present at the stakeholder workshop described in Section 2 above.  

The following is a list of agencies/participants who were either present during the architecture 

development workshops and provided their input during those workshops, or who were 

contacted specifically by ConSysTec Corporation for their inputs on the Farmington Regional 

ITS Architecture: 

¶ City of Aztec 

¶ City of Farmington ï Fire Department 

¶ City of Farmington ï Traffic Engineering 

¶ FHWA 
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¶ Farmington Metropolitan Planning Organization 

¶ NMDOT ï District  5 

¶ NMDOT - ITS Bureau 

¶ Red Apple Transit 

¶ San Juan County EMS 

The Farmington Regional ITS Architecture is defined by a set of elements (or systems), each of 

which is owned (or operated or maintained) by a stakeholder.  The above listing includes all the 

agencies that attended stakeholder meetings.  Most, but not all of them own, operate, or 

maintain elements in the architecture.  (An example of an agency that does not is FHWA, whose 

role in the Farmington Regional ITS Architecture is oversight and approval of projects for 

funding by the federal government that are represented therein.)  Table 2 provides a listing of 

the full range of stakeholders who own or operate elements in the Farmington Regional ITS 

Architecture.  The table provides a name and description of the agency, department, or 

organization represented by the stakeholder. 

 

The list of stakeholders can also be found on the Farmington Regional Architecture web page 

by selecting the ñStakeholdersò button on the left side menu bar. 

Table 2.  Stakeholders 

Stakeholder Name Stakeholder Description 

Aztec Fire Dept Provides fire, rescue and emergency services to the city of 
Aztec 

Aztec Police Dept Provides 911 services and emergency response 

Bloomfield Fire Dept Provides fire, rescue and emergency services to the city of 
Bloomfield 

Bloomfield Police Dept Provides 911 services and emergency response 

City of Aztec Public Works Road maintenance and construction 

City of Bloomfield Public Works Road maintenance and construction 

City of Farmington Represents the City of Farmington departments including 
Red Apple Transit 

City of Farmington Streets Road maintenance and construction 

City of Farmington Traffic 
Engineering 

Signal operation, timing, and maintenance; Traffic 
Management 

Farmington Fire Dept Provides fire, rescue and emergency services to the city of 
Farmington 

Farmington Police Dept Provides 911 services and emergency response 

Ignacio Road Runner Transit Provides transit service between Ignacio, CO and Aztec 
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Stakeholder Name Stakeholder Description 

Local Transit Agencies Represents local transit agencies in the Farmington region 

Navajo DOT Represents the Department of Transportation for the Navajo 
Nation 

Navajo Transit Provides fixed route service throughout Navajo Nation and 
connects to Red Apple Transit 

New Mexico Dept of Public Safety Motor Transportation Division and statewide commercial 
vehicles 

Newspapers, Television, Radio 
Stations 

Represents local media outlets 

NMDOT - New Mexico 
Department of Transportation 

Statewide stakeholder for the New Mexico Department of 
Transportation. 

NOAA National Oceanic and Atmospheric Administration 

Other State Agencies This stakeholder includes DOTs and other traffic 
management agencies in other states for the purposes of 
interstate highway coordination. 

Private Commercial Carriers Private owners of commercial vehicles that carry goods 
throughout the state 

Private Sector Traffic Data 
Providers 

Vendors that provide traffic data related services 

Private Traveler Information 
Systems 

Represents third-party private industry information systems 

Private Travelers Personal 
Computing Devices 

Represents private travelers accessing information on 
personal computing devices 

Private Weather Information 
Provider 

Weather information providers that provide regional weather 
information to regional agencies. 

Red Apple Transit Provides fixed route service: five routes in Farmington and 
regional routes to Aztec, Bloomfield, and Kirtland.  Also 
provides Paratransit 

Regional Hospital Providers Represents regional hospital providers, including the San 
Juan Regional Hospital 

San Juan County 
Communications Authority 

Responsible for operation of the regional public safety 
answering point. 

San Juan County Fire Dept Provides fire, rescue and emergency services to San Juan 
County 

San Juan County Public Works Road maintenance and construction 

San Juan County Sheriff Dept Provides 911 services and emergency response 

San Juan Regional EMS San Juan Regional EMS is the emergency medical services 
provider for the eastern half of San Juan County.   

Special Event Promoters Promoters and sponsors of special events 

Vehicles Represents vehicles on roadways 

 

The stakeholders listed in Table 2 represent a mix of specific agencies or organizations and 

generic names used to represent a variety of stakeholders.  An example of a specific agency or 
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organization from the architecture is City of Farmington Traffic Engineering, which represents 

the City of Farmington department responsible for traffic operations throughout the City.  An 

example of a generic stakeholder name would be Other State Agencies, which represents traffic 

management agencies in neighboring states, such as Arizona and Colorado.  Another example 

of a general stakeholder in the architecture definition is Regional Hospital Providers, which 

would represent any hospitals in the Farmington MPO region. 

4.3. Operational Concepts 
An operational concept documents each stakeholderôs current and future roles and 

responsibilities in the operation of the regional ITS system.  The operational concept documents 

these roles and responsibilities across a range of transportation services.  The services covered 

by the Farmington Regional ITS Architecture include: 

¶ Traffic Signal Control.  The development of traffic signal systems that react to 

changing traffic conditions and provide coordinated intersection timing over a corridor, 

an area, or multiple jurisdictions. 

¶ Highway Management.  The development of systems to monitor highway traffic flow 

and roadway conditions, and providing information to travelers on the roadway.   

¶ Incident Management.  The development of systems to provide rapid and effective 

response to incidents.  Includes systems to detect and verify incidents, along with 

coordinated agency response to the incidents. 

¶ Transit Management.  The development of systems to more efficiently manage fleets of 

transit vehicles or transit rail.  Includes systems to provide transit traveler information 

both pre-trip and during the trip as well as electronic fare payment systems used on 

transit vehicles. 

¶ Traveler Information.  The development of systems to provide static and real time 

transportation information to travelers. 

¶ Emergency Management.  The development of systems to provide emergency call 

taking, public safety dispatch, and emergency operations center operations. 

¶ Maintenance and Construction Management.  The development of systems to 

manage the maintenance of roadways in the region, including winter snow and ice 

clearance.  Includes the managing of construction operations. 

¶ Archive Data Management.  The development of systems to collect transportation data 

for use in non-operational purposes (e.g.  planning and research). 

 

Table 3 identifies the roles and responsibilities of key stakeholders for the specified range of 

transportation services. 
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Table 3.  Stakeholder Roles and Responsibilities 

RR Area 

Name 

Stakeholder RR Description RR 

Status 

Commercial 

Vehicle 

Operations 

 

City of Farmington City of Farmington Fire will respond to 

HAZMAT incidents. 

Planned 

New Mexico Dept of 

Public Safety 

 

NMDPS will develop check point stations 

for commercial vehicles traveling through 

MPO region 

Planned 

NMDPSwill track commercial vehicles 

carrying HAZMAT material 

Planned 

San Juan County 

Fire Dept 

SJC Fire responds to HAZMAT situations Existing 

Emergency 

Management 

 

Aztec Fire Dept 

 

Respond to emergencies with the City's fire 

vehicles. 

Planned 

Receive local signal preemption from the 

City of Aztec traffic signals. 

Planned 

Respond to emergencies with the City's 

police vehicles. 

Planned 

Bloomfield Fire Dept 

Bloomfield Fire Dept 

Receive local signal preemption from the 

City of Bloomfield traffic signals.  

Planned 

Respond to emergencies with the City's fire 

vehicles.   

Planned 

Bloomfield Police 

Dept 

Respond to emergencies with the city's 

police vehicles.   

Planned 

Farmington Fire Dept 

 

Receive local signal preemption from the 

City of Farmington, City of Aztec, City of 

Bloomfield, and San Juan County traffic 

signals. 

Planned 

Respond to emergencies with the city's fire 

vehicles. 

Planned 
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RR Area 

Name 

Stakeholder RR Description RR 

Status 

Farmington Police 

Dept 

Respond to emergencies with city Police 

vehicles. 

Planned 

New Mexico Dept of 

Public Safety 

 

Plan and coordinate the response to 

HAZMAT incidents.  

Planned 

Generate Amber Alerts and distribute them 

to regional emergency management 

agencies and traffic agencies.   

Planned 

Dispatch State Police vehicles in the 

region. 

Planned 

Operate the New Mexico Statewide EOC. Planned 

Plan and coordinate region wide 

emergency plans, evacuation and reentry 

plans and disaster management plans.   

Planned 

Generate and coordinate wide area alerts 

and distribute them to regional traffic and 

emergency management agencies. 

Planned 

Participate in regional incident response 

and coordination.  

Planned 

NMDOT - New 

Mexico Department 

of Transportation 

 

Aid in the coordination of region wide 

emergency plans, evacuation and reentry 

plans, and disaster management plans.   

Planned 

Provide evacuation, incident, and 

transportation system status information to 

regional public information systems, the 

media, and on the NMDOT website.  

Existing 

Receive Amber Alert and other Wide Area 

Alert information from state police and post 

alert information on the NMDOT DMS.   

Existing 

San Juan County 

Communications 

Receive Amber Alert and other Wide Area 

Alert information from state police. 

Planned 
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RR Area 

Name 

Stakeholder RR Description RR 

Status 

Authority 

 

Aid in the coordination of region-wide 

emergency plans, evacuation and reentry 

plans, and disaster management plans. 

Planned 

Provide evacuation, incident, and 

transportation system status information to 

regional public information systems. 

Planned 

Receive early warning information from the 

New Mexico Statewide EOC 

Planned 

Operate the regional EOC. Planned 

Receive and respond to threat information 

regarding critical infrastructure. 

Planned 

Track location of all regional public safety 

vehicles. 

Planned 

Dispatch all regional police, fire and EMS 

vehicles and coordinate with all other 

public safety agencies and communication 

centers in the region.   

Planned 

Respond to transit emergencies/alarms on 

board transit vehicles or at regional transit 

facilities.   

Planned 

Coordinate with regional hospitals and care 

facilities during emergencies. 

Planned 

San Juan County 

Fire Dept 

 

Respond to emergencies with County fire 

and EMS vehicles. 

Planned 

Receive signal preemption from San Juan 

County, City of Farmington, City of Aztec, 

and City of Bloomfield traffic signals.   

Planned 

San Juan County 

Sheriff Dept 

Respond to emergencies with County 

Sheriff vehicles.   

Planned 
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RR Area 

Name 

Stakeholder RR Description RR 

Status 

 Receive local signal preemption from San 

Juan County, City of Aztec, City of 

Bloomfield, and City of Farmington traffic 

signals. 

Planned 

San Juan Regional 

EMS 

 

Respond to emergencies with San Juan 

Regional EMS vehicles. 

Existing 

Coordinate with local hospitals and care 

facilities during emergencies.   

Existing 

Receive local signal preemption from the 

City of Farmington, City of Aztec, City of 

Bloomfield and San Juan County traffic 

signals. 

Planned 

Highway 

Management 

 

NMDOT - New 

Mexico Department 

of Transportation 

 

Provide traffic information to the general 

public through traffic information devices 

Existing 

Perform network monitoring for detection 

and verification of incidents on state owned 

highways. 

Existing 

Provide traffic information reports to 

NMRoadsregional information service 

providers, and private information service 

providers 

Planned 

Coordinate traffic information with other 

State's regional TOCs or Statewide TOCs 

through NMRoads 

Planned 

Coordinate traffic information with other 

regional TOCs 

Planned 

Incident 

Management 

 

Aztec Police Dept Respond to incidents on surface streets 

with the city's police vehicles as well as 

coordinate with all other public safety 

agencies within the region. 

Planned 
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RR Area 

Name 

Stakeholder RR Description RR 

Status 

Bloomfield Police 

Dept 

Respond to incidents on surface streets 

with city police vehicles, as well as 

coordinate with other public safety 

agencies in the region. 

Existing 

Farmington Police 

Dept 

Respond to incidents on surface streets 

with city police vehicles, as well as 

coordinate with other public safety 

agencies in the region. 

Existing 

New Mexico Dept of 

Public Safety 

Respond to incidents on state roads with 

NM DPS vehicles. 

Planned 

NMDOT - New 

Mexico Department 

of Transportation 

 

Coordinate incident response with state 

police and regional public safety providers 

Existing 

Perform incident detection and verification 

on state highways and provide this 

information to NMRoads and regional 

TMCs. 

Planned 

San Juan County 

Communications 

Authority 

 

Dispatch all police, fire, sheriff, and EMS 

vehicles in response to incidents within the 

region. 

Existing 

Coordinate incident response with all 

regional municipal public safety agencies. 

Planned 

Coordinate incident response with NMDOT 

and other regional traffic management 

centers. 

Planned 

Receive emergency calls for incidents in 

the region. 

Planned 

San Juan County 

Sheriff Dept 

Respond to incidents on county roads with 

county sheriff vehicles, as well as 

coordinate with other public safety 

agencies within the region.   

Existing 
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RR Area 

Name 

Stakeholder RR Description RR 

Status 

San Juan Regional 

EMS 

Respond to incidents on all roadways in 

the region with San Juan Regional EMS 

vehicles, as well as coordinate with all 

other public safety agencies within the 

region. 

Planned 

Maintenance 

and 

Construction 

 

City of Farmington 

Streets 

 

Collect environmental sensor data with 

agency field equipment 

Planned 

Distribute maintenance plans and work 

zone information to other regional 

agencies, including traveler information 

providers 

Planned 

Provide maintenance resources to assist 

regional emergency management agencies 

in incident response. 

Planned 

Provide winter road maintenance for city 

streets 

Planned 

Dispatch City of Farmington Street 

maintenance vehicles 

Planned 

Manage work zones and monitor work 

zone safety 

Planned 

Coordinate maintenance activities with 

other regional maintenance and 

construction agencies. 

Planned 

NMDOT - New 

Mexico Department 

of Transportation 

 

Provide winter road maintenance for 

District 5 highways 

Existing 

Collect road weather information with 

agency field equipment and distribute it to 

regional traffic, maintenance and 

construction and emergency management 

agencies. 

Planned 
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RR Area 

Name 

Stakeholder RR Description RR 

Status 

Coordinate maintenance resources for 

incidents with other regional maintenance 

providers 

Planned 

Provide maintenance of state highways 

within the region, including pavement 

maintenance and all other construction 

activities 

Existing 

Distribute maintenance and construction 

work plans and work zone information to 

regional traffic operators, maintenance and 

construction agencies, information service 

providers, and the media. 

Existing  

Provide maintenance resources to assist 

regional emergency management agencies 

in incident response. 

Existing 

Surface Street 

Management 

 

City of Aztec Public 

Works 

 

Operate traffic signal systems on city-

owned streets. 

Planned 

Provide traffic information to regional 

agencies, including transit, emergency 

management, maintenance and 

construction, and the media.   

Planned 

Coordinate traffic information with 

NMDOT(through NMRoads) and with San 

Juan County Traffic Management 

Planned 

Provide traffic information reports to 

regional information service providers, 

private information service providers, and 

NMRoads. 

Planned 

Provide emergency signal preemption for 

Fire and EMS vehicles. 

Planned 

City of Bloomfield 

Public Works 

Operate traffic signal systems on city 

owned streets. 

Planned 
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RR Area 

Name 

Stakeholder RR Description RR 

Status 

 Provide traffic information reports to 

regional information service providers, 

private information service providers, and 

NMRoads 

Planned 

Coordinate traffic information and control 

with NMDOT, through NMRoads, and with 

San Juan County Traffic Management.  

Planned 

Provide traffic information to regional 

agencies, including transit, emergency 

management, maintenance and 

construction, and the media.   

Planned 

Provide emergency signal preemption for 

the region's fire and EMS vehicles. 

Planned 

City of Farmington 

Traffic Engineering 

 

Maintain signals for San Juan County and 

the City of Bloomfield. 

Existing 

Provide traffic information to regional 

agencies including transit, emergency 

management, maintenance and 

construction and the media. 

Existing 

Operate traffic signal systems on City 

owned streets. 

Planned 

Coordinate traffic information and control 

with NMDOT, through NMRoads, and with 

San Juan County Traffic Management. 

Planned 

Provide traffic information reports to 

regional information service providers, 

private information service providers, and 

NMRoads. 

Planned 

Posting travel information, road closures, 

detours, and other conditions to DMS 

Planned 



 Farmington Regional ITS Architecture Update  

 Page 25       

RR Area 

Name 

Stakeholder RR Description RR 

Status 

NMDOT - New 

Mexico Department 

of Transportation 

 

Provide traffic information  to travelers 

using State owned DMS 

Existing 

Coordinate traffic information with 

municipal and county TMCs and with other 

NMDOT TMCs. 

Planned 

Operate traffic signal systems on State 

owned roadways, including traffic signals, 

sensor systems, and right of way requests.   

Existing 

Operate network monitoring equipment 

(CCTV Cameras, field sensors, etc.) on 

sensor systems, and right-of-way requests. 

Planned 

Provide traffic information to regional 

agencies including emergency 

management, maintenance and 

construction, and the media.   

Existing 

Provide traffic information reports to 

NMRoads regional information service 

providers, and private information service 

providers. 

Existing 

San Juan County 

Public Works 

 

Provide emergency signal preemption for 

fire and EMS vehicles. 

Planned 

Provide traffic information reports to 

regional information service providers, 

private information service providers, and 

NMRoads.   

Planned 

Coordinate traffic information an control 

with municipal TMCs and NMDOT 

Planned 

Provide traffic information to regional 

agencies including transit, emergency 

management, maintenance and 

construction and the media. 

Planned 
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RR Area 

Name 

Stakeholder RR Description RR 

Status 

Operate traffic signal systems on county 

owned streets 

Planned 

Transit 

Services 

 

Ignacio Road Runner 

Transit 

Coordinate transit service with other 

regional transit providers 

Planned 

Navajo Transit Coordinate transit service with other 

regional transit providers 

Planned 

Red Apple Transit 

 

Provide fixed route service within 

Farmington and to Aztec, Bloomfield, and 

Kirtland with connections to Navajo Transit 

and Ignacio Road Runner 

Existing 

Track vehicle location and evaluate 

schedule performance 

Existing 

Provide transit schedule and fare 

information to the agency's transit 

information center and private sector 

traveler information systems 

Planned 

Provide demand response transit service 

within Farmington, Aztec and Bloomfield 

Planned 

Provide transit security on all agency 

transit vehicles using silent alarms, 

sensors, and monitoring systems. 

Planned 

Provide transit electronic fare payment on 

all agency fixed route and paratransit 

vehicles 

Planned 

Disseminate transit traveler information to 

the public through regional traveler 

information systems, private traveler 

information systems, and kiosks. 

Planned 

Traveler 

Information 

City of Aztec Public 

Works 

Provide traveler alerts to the public through 

the City of Aztec application. 

Existing 
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RR Area 

Name 

Stakeholder RR Description RR 

Status 

  Provide traffic information to the media 

private traveler information providers, and 

private travelers. 

Planned 

 

City of Bloomfield 

Public Works 

Provide traffic information to the media, 

private traveler information providers, and 

private travelers. 

Planned 

City of Farmington 

Traffic Engineering 

Provide traffic information to the media, 

private traveler information providers, and 

private travelers. 

Planned 

NMDOT - New 

Mexico Department 

of Transportation 

 

Coordinate and share traveler information 

with other traveler information providers in 

the region. 

Existing 

Operate NMRoads system Existing 

Collect traffic and maintenance and 

construction information from regional 

providers. 

Planned 

 

Provide broadcast information to travelers. Existing 

Provide traffic and maintenance and 

construction information to the media, 

private travelers, and various traveler 

information services (including NMRoads). 

 

Existing 

 

Provide traveler information to private 

travelers 

Existing 

Provide traveler information to the media Existing  
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RR Area 

Name 

Stakeholder RR Description RR 

Status 

San Juan County 

Public Works 

Provide traffic information to the media, 

private traveler information services, and 

private travelers. 

Planned 

 

 



 Farmington Regional ITS Architecture Update  

 Page 29       

5. Systems Inventory 

The Farmington Regional ITS Architecture inventory is a list of ñelementsò that represent all 

existing and planned ITS systems in the region as well as non-ITS systems that provide 

information to or get information from the ITS systems.  These elements are owned, operated, 

or maintained by stakeholder agencies, companies, or groups.  The focus of the inventory is on 

those systems that support, or may support, interfaces that cross stakeholder boundaries (e.g.  

public to private interfaces). 

The vast majority of the inventory represents ITS systems within the Farmington Region, but the 

inventory does contain some elements that represent systems in adjoining regions or those that 

are statewide in nature.  An example of an element that is statewide in nature would be 

ñNMROADS Adminò, which represents the statewide traveler information portal operated by 

NMDOT.  The significance of having ñNMROADS Adminò in the Farmington Regional ITS 

Architecture is because it interfaces with the ñNMDOT District 5 Traffic Operations Centerò, as 

well as other traffic management centers in the Farmington region.  

Each element in the inventory is described by a name, the stakeholder, a description, general 

status (e.g.  existing or planned), and the associated subsystems or terminators from the 

National ITS Architecture that the elements is mapped to for modeling purposes. 

5.1. Systems by Stakeholder 
Table 4 sorts the inventory by stakeholder so that each stakeholder can easily identify all the 

elements that are defined in the architecture.  For each element in the inventory, the table 

provides an element description and an indication of whether the element exists or is planned.  

The list of elements sorted by stakeholder can also be found on the Farmington Regional 

Architecture web page by selecting the ñInventory by Stakeholderò button on the menu bar. 

The majority of elements in the inventory represent a specific existing or planned system.  

Examples of specific systems are the ñFarmington Traffic Operations Centerò or the ñSan Juan 

County Communications Center.ò  Some of the elements represent sets of devices, rather than 

a single specific system or device.  An example of this type of element is the element ñNMDOT 

Field Devicesò, and represents all of the field devices that are, or will be, operated by NMDOT in 

the region, including CCTV, DMS, RWIS, and any other field devices that NMDOT may deploy.   

A third type of element in the inventory is a ñgenericò element that represents all of the systems 

of a certain type in the region.  An example of this type of element is ñOther State TMCsò which 

represents all traffic management centers operating in other states that may connect to traffic 

management centers in the Farmington region.  These generic elements have been created for 

two primary reasons.  First, they represent elements with similar types of interfaces.  So, from a 

standardization standpoint, describing how one of the major elements in the region (e.g.  the 

NMDOT District 5 TOC) interfaces with various public transit dispatch functions would be the 

same.  Second, describing many systems with a single element helps keep the architecture 

from growing too large. 
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Table 4.  Inventory Sorted by Stakeholder 

Stakeholder Element Name Element Description Status 

Aztec Fire Dept Aztec Fire Engines Fire, rescue, and medical emergency services Existing 

Aztec Police Dept Aztec PD 
Emergency Vehicles 

Police vehicles would include ITS equipment that provides the 
communication functions necessary to support safe and efficient 
emergency response. 

Planned 

Bloomfield Fire Dept Bloomfield Fire 
Engines 

Fire, rescue, and medical emergency services Existing 

Bloomfield Police Dept Bloomfield PD 
Emergency Vehicles 

Police vehicles would include ITS equipment that provides the 
communication functions necessary to support safe and efficient 
emergency response. 

Planned 

City of Aztec Public Works Aztec Advisory 
Traveler Information 
Systems 

Equipment for sending out information on road advisories, traffic 
alerts, and weather conditions. 

Planned 

City of Aztec Public Works Aztec Field Devices Sensors and cameras for operational and maintenance purposes Planned 

City of Aztec Public Works Aztec Maintenance 
Vehicles 

Aztec Maintenance vehicles have maintenance equipment and 
communication functions necessary to support road maintenance 
and construction. 

Existing 

City of Aztec Public Works Aztec Traffic 
Management 

Represents traffic management for the City of Aztec.  In the future, 
this may become a traffic management center, capable of 
managing road equipment including traffic cameras, signal priority, 
and speed radars. 

Existing 

City of Bloomfield Public 
Works 

Bloomfield Advisory 
Traveler Information 
System 

Equipment for sending out information on road advisories, traffic 
alerts, and weather conditions. 

Planned 

City of Bloomfield Public 
Works 

Bloomfield Field 
Devices 

Sensors and cameras for operational and maintenance purposes Planned 

City of Bloomfield Public 
Works 

Bloomfield 
Maintenance 
Vehicles 

Bloomfield Maintenance vehicles have maintenance equipment and 
communication functions necessary to support road maintenance 
and construction. 

Existing 
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Stakeholder Element Name Element Description Status 

City of Bloomfield Public 
Works 

Bloomfield Traffic 
Management 

Manages road equipment including traffic cameras, signal priority, 
and speed radars to monitor and control traffic. 

Planned 

City of Farmington City of Farmington 
Regional Tactical 
Operations Centers 

City of Farmington Regional Tactical Operations Centers allow 
Farmington officals to continue operations with a direct connection 
to the San Juan EOC until Farmington officials have the leisure to 
physically move to the San Juan EOC in Aztec. 

Existing 

City of Farmington Streets Farmington Advisory 
Traveler Information 
Systems 

Equipment for sending out information on road advisories, traffic 
alerts, and weather conditions. 

Planned 

City of Farmington Streets Farmington Streets 
Maintenance Yard 

Represents the maintenance facility for the City of Farmington Planned 

City of Farmington Streets Farmington Streets 
Vehicles 

Streets vehicles have maintenance equipment and communication 
functions necessary to support road maintenance and construction. 

Existing 

City of Farmington Traffic 
Engineering 

Farmington Field 
Devices 

Sensors and cameras for operational and maintenance purposes Planned 

City of Farmington Traffic 
Engineering 

Farmington Traffic 
Operations Center 

Manages all traffic signals; manages all road equipment including 
traffic cameras, signal priority, and speed radars to monitor and 
control traffic. 

Existing 

Farmington Fire Dept Farmington 
Fire/Rescue 
Vehicles 

Fire and rescue services.  Also respond to HAZMAT emergencies Existing 

Farmington Police Dept Farmington PD 
Emergency Vehicles 

Police vehicles would include ITS equipment that provides the 
communication functions necessary to support safe and efficient 
emergency response. 

Planned 

Ignacio Road Runner 
Transit 

Ignacio Transit 
Management Center 

Represents the Transit Management Center for Ignacio Road 
Runner Transit 

Planned 

Local Transit Agencies Local Agency 
Traveler Information 
System 

Represents transit information systems for local transit agencies, 
such as Red Apple Transit or Navajo transit.  These could include 
web sites or other sources of information dissemination. 

Planned 

Navajo DOT Navajo DOT Field Represents field devices, such as traffic signals, owned and Planned 
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Stakeholder Element Name Element Description Status 

Devices operated by the Navajo Nation. 

Navajo Transit Navajo Transit 
Management Center 

Represents the Transit Management Center for Navajo Transit Planned 

New Mexico Dept of Public 
Safety 

DPS Motor 
Transportation 
Division Commercial 
Vehicles 

Commercial vehicles include ITS equipment that supports safe and 
efficient commercial vehicle operations.  This equipment monitors 
vehicle operation and provides the driver and motor carrier real-
time information. 

Existing 

New Mexico Dept of Public 
Safety 

Electronic Bypass 
Stations 

Represents the pre-pass system for electronic bypass of 
commercial vehicles 

Planned 

New Mexico Dept of Public 
Safety 

Mobile Weigh 
Stations 

Includes both weigh in motion and safety inspections for the DPS Existing 

New Mexico Dept of Public 
Safety 

New Mexico 
Statewide EOC 

The statewide emergency operations center located in 
Albuquerque. 

Existing 

New Mexico Dept of Public 
Safety 

NM DPS The district dispatch center for the NM DPS (State Police). Planned 

New Mexico Dept of Public 
Safety 

NM DPS Vehicles Emergency vehicles that are owned and operated by the NM DPS 
(State Police). 

Planned 

New Mexico Dept of Public 
Safety 

NM MTD Fixed 
Weigh Stations 

Fixed point weigh stations owned and operated by the New Mexico 
Motor Transportation Division 

Existing 

Newspapers, Television, 
Radio Stations 

Newspapers, 
Television, Radio 
Stations 

Represents local media outlets that may disseminate traveler 
information 

Existing 

NMDOT - New Mexico 
Department of 
Transportation 

NMDOT District 5 
TOC 

The traffic operations center for NMDOT District 5.  In the future, 
the NMDOT District 5 TOC will control all NMDOT ITS field 
equipment and coordinate  with all other agencies. 

Planned 

NMDOT - New Mexico 
Department of 
Transportation 

NMDOT Field 
Devices 

Field Devices include sensors, displays, and cameras for 
operational purposes of maintenance and construction and for 
regional traveler information. 

Existing 

NMDOT - New Mexico 
Department of 
Transportation 

NMDOT 
Maintenance 
Vehicles 

Vehicles include ITS devices that provide the sensory, processing, 
storage, and communications functions necessary to support 
highway maintenance and construction. 

Planned 
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Stakeholder Element Name Element Description Status 

NMDOT - New Mexico 
Department of 
Transportation 

NMDOT 
Maintenance Yards 

Represents NMDOT maintenance yards in Shiprock, Bloomfield 
and Farmington 

Existing 

NMDOT - New Mexico 
Department of 
Transportation 

NMDOT Signal Lab The NMDOT Signal Lab manages traffic signal systems statewide 
that are owned and operated by NMDOT 

Existing 

NMDOT - New Mexico 
Department of 
Transportation 

NMDOT Statewide 
Crash Information 
System 

Statewide database of vehicle crash records Existing 

NMDOT - New Mexico 
Department of 
Transportation 

NMDOT Statewide 
TMC 

NMDOT Transportation Management Center located in 
Albuquerque. 

Existing 

NMDOT - New Mexico 
Department of 
Transportation 

NMDOT Statewide 
Transit Database 

NMDOT Statewide Transit Database is a repository for transit 
operations data. 

Planned 

NMDOT - New Mexico 
Department of 
Transportation 

NMROADS Admin Traveler information portal managed by NMDOT that provides 
static and real-time information on traffic conditions, road 
conditions, weather conditions, road construction information and 
transit related information.  The website also provides access to 
current CCTV images and DMS signage.  NMRoads has a larger 
role as an operating environment where info is input and output 
between ITS centers, even allowing device control for remote 
devices, creating a web-based operational system. 

Existing 

NOAA National Weather 
Service 

Service for national, regional and local weather information Existing 

Other State Agencies Other State TMCs Represents TMCs located in other states, such as Arizona and 
Colorado, for the purposes of interstate traffic coordination on 
highways.   

Planned 

Private Commercial 
Carriers 

Commercial 
Vehicles 

This represents ITS equipment in privately owned commercial 
vehicles. Equipment could include hand held devices, such as 
smart phone, used to perform clearance.  This classification applies 
to all such vehicles ranging from small panel vans used in local 

Planned 
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Stakeholder Element Name Element Description Status 

pick-up and delivery services to large, multi-axle tractor trailer rigs 
operating on long haul routes. 

Private Commercial 
Carriers 

Fleet Management 
Systems 

Dispatch function of Commercial Vehicle Fleets Planned 

Private Traveler 
Information Systems 

Private Traveler 
Information Systems 

Represents third-party private traveler information systems such as 
Waze or the INRIX app. 

Planned 

Private Travelers Personal 
Computing Devices 

Private Travelers 
Personal Computing 
Devices 

Represents private travelers accessing information on personal 
computing devices 

Existing 

Private Weather 
Information Provider 

Private Weather 
Support Services 
System 

Private collection of road weather data and provision of data to 
NMDOT through web based access. 

 

Red Apple Transit Red Apple Transit 
Kiosks 

Implement Kiosks for public informational displays supporting 
various levels of interaction and information access. 

Planned 

Red Apple Transit Red Apple Transit 
Operations Center 

Operations center that would coordinate bus tracking, dispatch and 
maintenance; disseminate transit rider information and notices to 
kiosks- Ride Right will be the contractor taking over in March 2015.  

Planned 

Red Apple Transit Red Apple Transit 
Vehicles 

Transit vehicles include ITS devices that support the safe and 
efficient movement of passengers.  These systems collect, 
manage, and disseminate transit-related information to the driver, 
dispatch personnel, and transit riders. 

Planned 

Regional Hospital 
Providers 

Regional Hospitals Represents regional hospitals, such as the San Juan Regional 
Hospital. 

Existing 

San Juan County 
Communications Authority 

San Juan County 
Communications 
Center 

The County's Consolidated 911 Dispatch Center Existing 

San Juan County 
Communications Authority 

San Juan County 
EOC 

The Regional EOC is located in Aztec Existing 

San Juan County Fire Dept San Juan County 
Fire Vehicles 

Fire, rescue, and medical emergency services Existing 
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Stakeholder Element Name Element Description Status 

San Juan County Public 
Works 

San Juan County 
Advisory Traveler 
Information 

Equipment for sending out information on road advisories, traffic 
alerts, and weather conditions. 

Planned 

San Juan County Public 
Works 

San Juan County 
Field Devices 

Sensors and cameras for operational and maintenance purposes Planned 

San Juan County Public 
Works 

San Juan County 
Maintenance 
Vehicles 

County Maintenance vehicles have maintenance equipment and 
communication functions necessary to support road maintenance 
and construction. 

Existing 

San Juan County Public 
Works 

San Juan County 
Traffic Management 

Manages road equipment including traffic cameras, signal priority, 
and speed radars to monitor and control traffic. 

Planned 

San Juan County Sheriff 
Dept 

San Juan County 
Sheriffs Emergency 
Vehicles 

Emergency vehicles include ITS equipment that provides the 
sensory, processing, storage, and communications functions 
necessary to support safe and efficient emergency response. 

Planned 

San Juan Regional EMS San Juan Regional 
Emergency Medical 
Vehicles 

San Juan Regional Emergency Medical vehicles provide 
emergency medical services for all of Sthe Farmington region. 

Existing 

Special Event Promoters Special Event 
Promoters 

Promoters and sponsors of special events.  They may coordinate 
with traffic and emergency management agencies. 

Planned 

Vehicles Vehicles Represents vehicles on roadways Planned 
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5.2. Systems by Architecture Entity 
Each element in the Farmington Regional ITS Architecture inventory is mapped to one or more 

entities from the National ITS Architecture.  In version 7.0 of the National ITS Architecture (on 

which this architecture is based) there are 98 entities defined.  These 22 subsystems and 76 

terminators describe a wide array of systems that provide ITS services, or interface with 

systems that provide ITS services.  The mapping of Farmington Regional ITS Architecture 

elements to National ITS Architecture entities has two primary benefits.  First, it allows the full 

set of information flows contained in the National ITS Architecture to be used in the description 

of Farmington Regional ITS Architecture interfaces.  Secondly, it allows the elements of the 

Farmington Regional ITS Architecture to be grouped by like entity. 

A list of the elements in the Farmington Regional ITS Architecture sorted by entity can be found 

on the Farmington Regional Architecture web page by selecting the ñInventory by Entityò button 

on the left side menu bar.  This list on the web page allows the users of the architecture to 

immediately identify all the elements that have functions relating to transit management, or 

traffic management, or any other subsystem or terminator defined by the National ITS 

Architecture. 

The Farmington Regional ITS Architecture inventory contains the following number of elements 

mapped to different types of entities: 

¶ Archived Data Management: 2 

¶ Emergency Management: 5  

¶ Information Service Providers: 9 

¶ Maintenance and Construction Management: 8 

¶ Traffic Management:9 

¶ Transit Management: 3 
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6. Needs and Services 

6.1. Needs Identification 
Transportation needs identify the transportation problems that can be solved by ITS services.  

They also represent a link to transportation planning efforts that define the strategies used to 

address transportation problems.  These strategies involve capital improvements as well as 

operational improvements.  ITS solutions usually involve services that improve the efficiency, 

scope, or safety of operations. 

The initial set of user needs described below was developed from information collected as part 

of the New Mexico Statewide ITS Architecture development effort and customized based upon 

the Farmington stakeholder meetings.  Table 5 below, shows an ñXò where it was determined 

the regional priority was for the user need.  One user need prioritization shows a specific 

reference to public services (ñfire/EMS and police).  This is done to show the prioritization 

difference between different public safety agencies.  . 

Table 5.  Summary of Transportation Needs/Priorities 

Need Area Specific ITS Need High Medium Low Not a 
Need 

Incident 
Management 

Need improved incident detection, 
management and coordination 

 X   

Need to reduce delays due to accidents 
or construction 

 X   

Need to identify alternate routes for the 
traveling public 

  X  

Improve response to HAZMAT incidents.    X  

Traffic 
Management 

Need to improve traffic congestion 
mitigation. 

 X   

Need to improve traffic mitigation on the 
east-west corridors 

 X   

Need to provide early warning of poor 
visibility conditions (dust, thunderstorms, 
etc.) 

 X   

Need to improve traffic signal 
interconnect and coordination to improve 
mobility 

X    

Need traffic signal preemption for 
emergency vehicles (needs to be 
expanded) 

Fire/EMS   Police 

Need to enhance communications and 
information sharing between regional 
agencies 

 X   
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Need Area Specific ITS Need High Medium Low Not a 
Need 

Need to know travel times on major 
routes 

 X   

Need to know delays on major routes  X   

Need to alert drivers of speeding 
(automated alert systems) 

 X   

Need for remote monitoring for 
infrastructure and at intersections 

X    

Emergency 
Management 

Need to improve emergency 
notification/dispatch and response times 

X    

Need to improve traffic safety X    

Need to expand remote traveler support 
services (information plus roadside 
assistance) 

 X   

Need improved tracking of emergency 
vehicles 

X    

Need to identify alternate routes for 
emergency vehicles 

X    

Need to improve evacuation planning X    

Public 
Transportation 

Need to improve/enhance rural traveler 
service 

 X   

Need to improve urban traveler service     

Need to improve transit coordination 
among city/county/tribal governments 

 X   

Need better communication with transit 
customers 

 X   

Need to encourage major employers to 
implement transit use incentives.  

    

Need automated maintenance system for 
transit fleets 

  X  

Need to improve efficiency of demand-
responsive transit (enhanced information) 

 X   

Need to improve schedule operations for 
fixed-route transit vehicles 

 X   

Need interactive ITS services (transit-
related) 

 X   

Need to deploy AVL on regional transit 
vehicles 

 X   

Maintenance 
Operations 

Need to improve vehicle routing and 
detours/information 

 X   
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Need Area Specific ITS Need High Medium Low Not a 
Need 

Need advanced and up-to-date road 
closure and construction zone information 

 X   

Need to reduce delays due to accidents 
or construction 

 X   

Need to know location of maintenance 
vehicles 

  X  

Need to improve work zone safety (alert 
drivers of wrong-way movements) 

X    

Traveler 
Information 

Need real-time roadway and traffic 
conditions information 

X    

Need real-time information about weather 
conditions/location 

X    

Need easier access to traveler services 
information (locations, types of services, 
etc.) 

  X  

Need special event traffic information  X   

Information 
Management 

Need to collect transportation information 
for use by planners 

 X   

 

For simplicity, the needs summary below identifies high priority needs and maps these to 

stakeholder groups.  The seven groups whose needs were considered are: 

¶ NMDOT District 5 

¶ Public Safety (Police, Fire, EMS, Emergency Management) 

¶ Municipal (primarily traffic and public works) - City of Farmington, City of Bloomfield, City 

of Aztec 

¶ County (primarily traffic and public works) ï San Juan County  

¶ Transit ï Red Apple Transit 

¶ Planning (MPO/RPO) - Farmington MPO 

Table 6 provides a summary of the high priority transportation needs along with the group(s) for 

which these needs are high priority. 

Table 6.  Summary of High Priority Transportation Needs 

Need Area Specific ITS Need Group 

Traffic 
Management 

Need to improve traffic signal interconnect and 
coordination to improve mobility 

NMDOT, Municipal, County 

Need traffic signal preemption for emergency 
vehicles (needs to be expanded) 

Fire/EMS 
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Need Area Specific ITS Need Group 

Emergency 
Management 

Need to improve emergency notification/dispatch 
and response times  

Public Safety 

Need to improve traffic safety  NMDOT, Public Safety, 
Municipal, County 

Need improved tracking of emergency vehicles Public Safety 

Need to identify alternate routes for emergency 
vehicles 

Public Safety 

Need to improve evacuation planning Public Safety 

Maintenance 
Operations 

Need to improve work zone safety (alert drivers of 
wrong-way movements) 

NMDOT, Municipal, County 

Maintenance 
Operations 

Need to reduce delays due to accidents or 
construction  

NMDOT, Municipal, County 

Traveler 
Information 

Need real-time roadway and traffic conditions 
information  

NMDOT, Municipal, County 

Need real-time information about weather 
conditions/location  

NMDOT, Municipal, County 

6.2. Services 
The ITS systems in the region currently provide a wide array of transportation services and that 

list will grow as more systems are developed or upgraded.  The current and planned services 

can be described by the set of service packages that are shown in Table 7.  This set of services 

is a subset of the services contained in the National ITS Architecture, and represent all of the 

selected services (service packages) based on information gathered at stakeholder meetings, 

needs assessments, and review of planning documents.  Each of the service packages is 

currently implemented, or planned for implementation by one or more stakeholders in the 

region.  For those services where one or more stakeholders have already implemented it, the 

status is set to existing. 

Table 7.  Selected Regional Services (Service Packages) 

Service 

Package 

Service Package Name Service Package 

Status 

AD1 ITS Data Mart Planned 

APTS01 Transit Vehicle Tracking Existing 

APTS02 Transit Fixed-Route Operations Existing 

APTS03 Demand Response Transit Operations Planned 
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Service 

Package 

Service Package Name Service Package 

Status 

APTS05 Transit Security  Planned 

APTS07 Multi-modal Coordination Planned 

APTS08 Transit Traveler Information Planned 

ATIS01 Broadcast Traveler Information Existing 

ATIS02 Interactive Traveler Information Existing 

ATIS05 ISP Based Trip Planning and Route Guidance Planned 

ATIS09 In Vehicle Signing Planned 

ATMS01 Network Surveillance Existing 

ATMS02 Traffic Probe Surveillance Existing 

ATMS03 Traffic Signal Control Existing 

ATMS06 Traffic Information Dissemination Existing 

ATMS07 Regional Traffic Management Planned 

ATMS08 Traffic Incident Management System Planned 

ATMS12 Roadside Lighting System Control Planned 

ATMS19 Speed Warning and Enforcement Planned 

ATMS21 Roadway Closure Management Planned 

ATMS22 Variable Speed Limits Planned 

ATMS24 Dynamic Roadway Warning Planned 

CVO06 Weigh-In-Motion Planned 

CVO10 HAZMAT Management Planned 

CVO11 Roadside HAZMAT Security Detection and Mitigation Planned 

EM01 Emergency Call-Taking and Dispatch Existing 
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Service 

Package 

Service Package Name Service Package 

Status 

EM02 Emergency Routing Existing 

EM06 Wide Area Alert Planned 

EM07 Early Warning Systems Planned 

EM08 Disaster Response and Recovery Planned 

EM09 Evacuation and Reentry Management Planned 

EM10 Disaster Traveler Information Planned 

MC01 Maintenance and Construction Vehicle and Equipment 

Tracking 

Planned  

MC02 Maintenance and Construction Vehicle Maintenance Planned 

MC03 Road Weather Data Collection Planned 

MC04 Weather Information Processing and Distribution Planned 

MC06 Winter Maintenance Planned 

MC07 Roadway Maintenance and Construction Planned 

MC08 Work Zone Management Existing 

MC10 Maintenance and Construction Activity Coordination Existing 

 

Traffic Incident Management, identified as ATMS08 in the above table, is one of the key 

services that are planned throughout the region.  Although it is technically called ñTraffic Incident 

Managementò, and identified numerically in the National ITS Architecture as ATMS08, a broader 

view of this service includes several service packages, including: 

¶ ATMS03 ï Surface Street Control  

¶ ATMS04 ï Freeway Control 

¶ ATMS06 ï Information Dissemination 

¶ ATMS07 ï Regional Traffic Control 

¶ ATMS08 ï Traffic Incident Management 

¶ EM1 ï Emergency Call-Taking and Dispatch  
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¶ EM2 ï Emergency Routing 

As indicated by Table 7 above, all of these services are identified as existing or planned for the 

Farmington Regional ITS Architecture. 

6.3. Comparison of Needs and Services 
The priority needs identified in Section 6.1 will be addressed by the ITS services described in 

Section 6.2.  Table 8 provides a mapping of the priority needs to ITS services identified in the 

previous section. 

Table 8.  Mapping of Needs to Services 

Need Area Specific ITS Need ITS Service Addressing 
Need 

Service 
package 

Traffic 
Management 

Need traffic signal interconnect and 
coordination to improve mobility  

Surface Street Control ATMS03 

Regional Traffic Control ATMS07 

Need traffic signal preemption for 
emergency vehicles.  

Emergency Routing EM02 

Emergency 
Management 

Need to improve emergency 
notification/dispatch and response 
times  

Traffic Incident Management ATMS08 

Emergency Response EM01 

Emergency Routing EM02 

Need to improve traffic safety  Network Surveillance ATMS01 

Surface Street Control ATMS03 

Freeway Control ATMS04 

Traffic Information 
Dissemination 

ATMS06 

Traffic Incident Management ATMS08 

Need to expand remote traveler 
support services (information plus 
roadside assistance) 

Roadway Service Patrols EM04 

Interactive Traveler Information ATIS02 

Need improved tracking of 
emergency vehicles 

Emergency Routing EM02 

Need to identify alternate routes for 
emergency vehicles 

Emergency Routing EM02 

Need to improve evacuation planning Evacuation and Reentry 
Management 

EM09 

Maintenance 
Operations 

Need to improve work zone safety 
(alert drivers of wrong-way 
movements)  

Work Zone Safety Monitoring MC09 

Traveler Need real-time roadway and traffic Network Surveillance ATMS01 
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Need Area Specific ITS Need ITS Service Addressing 
Need 

Service 
package 

Information conditions information  Traffic Information 
Dissemination 

ATMS06 

Broadcast Traveler Information ATIS01 

Need real-time information about 
weather conditions/location  

Traffic Information 
Dissemination 

ATMS06 

Road Weather Data Collection MC03 

Weather Information 
Processing and Distribution 

MC04 
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7. Interfaces and Information Exchanges 

7.1. Top Level Regional System Interconnect Diagram 

A system interconnect diagram, or sausage diagram, shows the systems and primary 
interconnections in the region.  The National ITS Architecture interconnect diagram has 

customized for the Farmington Region based on the information gathered from the 
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and system inventory.  
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Figure 6 on the following page summarize the existing and planned ITS elements for the region 

in the context of a physical interconnect.  Elements (and their primary associated National ITS 

Architecture entity) are called out in the boxes surrounding the main interconnect diagram.  In 

the center of the figure, the rectangles represent the subsystems of the National ITS 

Architecture.  The Farmington Regional ITS Architecture has elements that map to 16 of the 22 

possible subsystems of the National ITS Architecture.  In addition, the Farmington Regional ITS 

Architecture has elements that map to 4 terminators of the National ITS Architecture.  These 

terminators are shown on the right side (in yellow) of the diagrams below.  Terminators include 

entities such as Care Facilities (which maps to Regional Medical Centers). 

The diagram also identifies the three basic types of communications used to interconnect the 

elements of the architecture.  These communications types are defined as: 

¶ Fixed point to fixed point Communications: A communications link serving stationary 

sources.  It may be implemented using a variety of public or private communications 

networks that may physically include wireless (e.g., microwave) as well as wireline 

infrastructure.  Both dedicated and shared communications resources may be used. 

¶ Wide Area Wireless Communications: A communications link that provides 

communications via a wireless device between a user and an infrastructure-based 

system.  Both broadcast (one-way) and interactive (two-way) communications services 

are grouped into wide-area wireless communications.  These links support a range of 

services including real-time traveler information and various forms of fleet 

communications. 

¶ Dedicated Short Range Communications: A wireless communications channel used for 

close-proximity communications between vehicles and the immediate infrastructure.  It 

supports location-specific communications for ITS capabilities such as toll collection, 

transit vehicle management, driver information, automated commercial vehicle 

operations, and pre-emption or priority
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Figure 6.  Farmington Regional ITS Architecture System Interconnect Diagram 
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7.2. Customized Service Packages 
The service packages identified in the National ITS Architecture (see Section 3) have been 

customized to reflect the unique systems and connections within the Farmington region, as well 

as connections just outside of the region (e.g. other counties).  Each customized service 

package can be shown graphically, with the service package name, the entity from the National 

ITS Architecture and the specific Farmington elements associated with the entity.  In addition 

the service packages show the information flows that are exchanged (or will be exchanged) 

between elements. 

Figure 7 is an example of an ATMS service package for Traffic Signal Control that has been 

customized for the City of Farmington.  This service package shows the two subsystems, Traffic 

Management and Roadway, and the associated elements.  Information flows (called 

ñarchitecture flowsò in the National ITS Architecture) between the subsystems indicate what 

information is being shared.  The service packages that were customized for the Farmington 

Regional ITS Architecture can be found on the Farmington Regional Architecture web page by 

selecting the ñService packages by Functional Areaò button on the left side menu bar.  Under 

the ñService package by Functional Areaò tab, service packages are grouped by functional 

areas (e.g.  Traffic Management, Maintenance and Construction, and Public Transportation).  

Each set of customized service packages (based on the functional area) can be viewed by 

clicking on the Service package Diagram icon under each area heading.  It is important to note 

that while the service package table on the web page shows all of the service packages from 

the National ITS Architecture, only those selected for the region are included in the diagrams.  

The selected service packages on the web page also are highlighted in the web page table with 

bold print and are indicated as existing or planned. 
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Figure 7.  Example Customized Service Package 

7.3. Regional Architecture Information Flows 

While it is important to identify the various systems and stakeholders as part of the 
Regional ITS Architecture, a primary purpose of the architecture is to identify the 

between transportation systems in the region.  The interconnect (sausage) diagrams 
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previously in 
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Figure 6 showed the high level relationships of the elements in the region.  The service 

packages from the National ITS Architecture represent services that can be deployed as an 

integrated capability, and the customized service package diagrams show the information flows 

between the subsystems and terminators (elements within the region) that are most important to 

the operation of the service packages.  How these systems interface with each other is an 

integral part of the overall architecture. 

There are 160 different elements identified as part of the Farmington Regional ITS Architecture.  

These elements include City, County and Regional traffic operations centers, transit centers, 

transit vehicles, public safety dispatch centers, media outlets, and others ð essentially all of the 

existing and planned physical components that contribute to the regionôs intelligent 

transportation system.  Interfaces have been defined for each element in the architecture.  For 

example, the City of Farmington Traffic Operations Center has planned interfaces with 15 other 

elements in the region ranging from field equipment to transit centers.  Some of the interfaces 

are far less complex.  For example the Red Apple Transit Kiosks has interfaces with only one 

other element in the architecture, the Red Apple Transit Operations Center.  The Farmington 

Regional ITS Architecture defines a total of 174 interfaces from one element to another. 

Elements and their interfaces are accessible via the Farmington Regional ITS Architecture web 

page by clicking on the ñITS Inventoryò button.  On the web page, elements are listed 

alphabetically in the column on the left, and the description of each element appears on the 

right.  By clicking on (selecting) an element, the element detail page comes up where the user 

can view the element definition, who the stakeholder is, the current status of the element, and 

the other elements with which the selected element interfaces with.  Figure 8 below is an 

example of a portion of the element detail page for the City of Farmington Traffic Operations 

Center. 
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Figure 8.  Example of Element Detail With Interfaces 

By clicking on (selecting) an element that interfaces with the City of Farmington Traffic 

Operations Center, more detailed information about the particular interface is pulled up (e.g.  

architecture flows).  Architecture flows between elements define specific information that is 

exchanged by the elements.  Each architecture flow has a direction, name and definition.  Most 

of the architecture flows match ones from the National ITS Architecture (the mapping of 

elements to National ITS Architecture entities allowed the developers to match the architecture 

flows to the appropriate interfaces).  In some cases, new ñuser definedò flows have been 

created for interfaces or connections that are not expressed in the National ITS Architecture 

(NOTE: User defined flows have a ñ_udò at the end of the flow name to indicate they are user 

defined).  These architecture flows define the interface requirements between the various 

elements in the region.  The Farmington Regional ITS Architecture defines 829 triplets (a source 

element, architecture flow and destination element) throughout the region. 

An example of architecture flows between two elements is shown in Figure 9.  In this interface, 

the architecture flows that go between the San Juan County Communications Center and the 

City of Farmington Traffic Operations Center are shown.  Although both of these elements are 

existing, the architecture flows on this interface are shown as planned (indicated by the (P) after 
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each flow).  This signifies that these elements do not currently share data communications 

(since the architecture flows are all shown as planned). 

Each of the individual element interfaces can be accessed on the Farmington Regional ITS 

Architecture web page by following the instructions listed previously.  Specifically, the user can 

click on the ñITS Inventoryò button, select the element whose interfaces they are reviewing in 

order to bring up the element detail page.  Once on the element detail page, scrolling down to 

the ñInterfacesò and clicking on (selecting) an interfacing element, more detailed information 

about the particular interface is pulled up (e.g.  architecture flows).  Once you have selected the 

interfacing element, a screen should appear that is similar to the diagram shown in Figure 9 

(which shows all of associated architecture flows).  Selecting any of the architecture flows will 

provide a definition, and any standards associated with that architecture flow are noted. 

 

Figure 9.  Example of Architecture Flows Between Elements 
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8. Functional Requirements 

Functional requirements are a description of the functions or activities that are currently 

performed by the ITS elements or that are planned to be performed in the future.  For the 

Farmington Regional ITS Architecture, these functions have been developed by using the 

functional assignments underlying the National ITS Architecture. 

In the National ITS Architecture, a service package is defined by subsystems, equipment 

packages, and architecture flows, which operate together to perform a particular transportation 

service.  Equipment Packages represent pieces of a subsystem that perform a single function.  

(Further descriptions of these National ITS Architecture concepts are in Section 3.)  Note: there 

are no equipment packages defined for the Terminators of the National ITS Architecture since 

they represent systems on the boundary of the architecture and, therefore, do not have 

functional descriptions within the architecture.  Hence any element mapped only to a National 

ITS Architecture terminator - e.g.  National Weather Service - will not have functions assigned to 

it.  To consider an example of this mapping beginning with service packages, the Surface Street 

Control (ATMS03) service package is composed of the three Traffic Management Subsystem 

equipment packages, Collect Traffic Surveillance, TMC Signal Control and Traffic Equipment 

Maintenance, and four Roadway Subsystem equipment packages, Field Management Stations 

Operations, Roadway Basic Surveillance, Roadway Signal Control and Roadway Equipment 

Coordination.  The definitions of these seven equipment packages, copied from version 7 of the 

National ITS Architecture, are: 

¶ Collect Traffic Surveillance -- This equipment package remotely monitors and controls 

traffic sensors and surveillance (e.g., CCTV) equipment, and collects, processes and 

stores the collected traffic data. Current traffic information and other real-time 

transportation information is also collected from other centers. The collected information 

is provided to traffic operations personnel and made available to other centers. 

¶ TMC Signal Control ï This equipment package provides the capability for traffic 

managers to monitor and manage the traffic flow at signalized intersections. This 

capability includes analyzing and reducing the collected data from traffic surveillance 

equipment and developing and implementing control plans for signalized intersections. 

Control plans may be developed and implemented that coordinate signals at many 

intersections under the domain of a single traffic management subsystem and are 

responsive to traffic conditions and adapt to support incidents, preemption and priority 

requests, pedestrian crossing calls, etc. 

¶ Traffic Equipment Maintenance ï This equipment package monitors the operational 

status of field equipment and detects failures. It presents field equipment status to Traffic 

Operations Personnel and reports failures to the Maintenance and Construction 

Management Subsystem. The equipment package tracks the repair or replacement of 

the failed equipment. The entire range of ITS field equipment may be monitored by this 

equipment package including sensors (traffic, infrastructure, environmental, security, 
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speed, etc.) and devices (highway advisory radio, dynamic message signs, automated 

roadway treatment systems, barrier and safeguard systems, cameras, traffic signals and 

override equipment, ramp meters, beacons, security surveillance equipment, etc.). 

¶ Field Management Stations Operations -- This equipment package supports direct 

communications between field management stations and the local field equipment under 

their control. 

¶ Roadway Basic Surveillance -- This equipment package monitors traffic conditions using 

fixed equipment such as loop detectors and CCTV cameras. 

¶ Roadway Signal Controls ï This equipment package includes the field elements that 

monitor and control signalized intersections. It includes the traffic signal controllers, 

signal heads, detectors, and other ancillary equipment that supports traffic signal control. 

It also includes field masters, and equipment that supports communications with a 

central monitoring and/or control system, as applicable. The communications link 

supports upload and download of signal timings and other parameters and reporting of 

current intersection status. This equipment package represents the field equipment used 

in all levels of traffic signal control from basic actuated systems that operate on fixed 

timing plans through adaptive systems. It also supports all signalized intersection 

configurations, including those that accommodate pedestrians.  

¶ Roadway Equipment Coordination ï This equipment package supports direct 

communications between field equipment. It includes field elements that control and 

send data to other field elements. This includes coordination between remote sensors 

and field devices (e.g., Dynamic Message Signs) and coordination between the field 

devices themselves (e.g., direct coordination between traffic controllers that are 

controlling adjacent intersections.). 

 

The approach used in the Farmington Regional ITS Architecture was to begin with the mapping 

of equipment packages to elements as an initial definition of the functions being performed by 

each element.  Then this mapping is tailored, or customized, in the Turbo Architecture tool to 

provide a more accurate picture of the functions performed by each element.  The Turbo 

Architecture tool also contains a detailed mapping of functional requirements (written as ñshallò 

statements) to each equipment package.  This mapping to functional requirements has been 

customized for each element, selecting only those requirements that are appropriate given the 

definition and connectivity of the element.  In some cases the functional requirement has been 

customized to better reflect the functions of the element.  This detailed mapping of functional 

requirements to elements is contained in the Turbo Architecture database and is provided in 

tabular form in a separate Excel file. 

The mapping of elements to the basic functions (equipment packages) is provided on the 

hyperlinked web site version of the architecture.  The detail page for each element (which is 

accessed by clicking on the hyperlinked element name within the ñITS Inventoryò, ñInventory by 
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Stakeholderò or ñInventory by Entityò tabs) has a list of the equipment packages assigned to the 

element.  Sometimes the user may need to scroll down to see the equipment packages. 

For example, the San Juan County Communications Center element has the following 

equipment packages assigned to it: 

¶ Emergency Call-Taking 

¶ Emergency Dispatch 

¶ Emergency Response Management 

¶ Emergency Routing 

¶ Emergency Evacuation Support 

¶ Emergency Early Warning System 

¶ Emergency Commercial Vehicle Response 
 

A summary of the Equipment Packages mapped to each key element of the architecture is also 

contained in Appendix B.   

This represents a first level of detail that can be obtained in the hyperlinked web site in 

connection with functionality.  The additional level of detail, or detailed functional requirements, 

can be accessed by clicking on any of the equipment packages associated with the element you 

under review.  Using the above example, viewing the San Juan County Communications Center 

element detail page the user can see the equipment packages listed above.  If the user were to 

select one of the equipment packages (all listed as hyperlinks), the equipment package detail 

page would appear.  This page lists the detailed functional requirements that have been 

customized for the Farmington Regional ITS Architecture as well as providing a full description 

of what this equipment package contains and a listing of all element that are associated with this 

equipment package. 
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9. Standards  

The following subsections provide a discussion of ITS standards potentially applicable in the 

region and how to identify the standards that might be applicable on a specific interface within 

the architecture. 

9.1. Discussion of Key Standards for the Region 
ITS standards establish a common way in which devices connect and communicate with one 

another.  This allows transportation agencies to implement systems that cost-effectively 

exchange pertinent data and accommodate equipment replacement, system upgrades, and 

system expansion.  Standards benefit the traveling public by providing products that will function 

consistently and reliably throughout the region.  ITS standards contribute to a safer and more 

efficient transportation system, facilitate regional interoperability, and promote an innovative and 

competitive market for transportation products and services. 

The use of ITS standards is very important to project development in the region.  Table 9 

identifies the ITS standards that are potentially applicable to the region.  This table was created 

by taking the standards information available in the Turbo Architecture database (which 

identifies standards applicable to each architecture flow) and taking the total set of standards 

that result from all of the selected flows.  The table provides the status of the standards effort as 

of January 2012 (the most recent update of the information).  The table lists the abbreviation of 

Standards Development Organization (SDO) in the first column, the name of the standard in the 

second column and the number of the standard in the third column.  Regular updates of SDO 

activities will help ensure that the latest standards are utilized.  The SDOs involved in the 

development of ITS standards that are listed in the table include: 

¶ American Association of State Highway and Transportation Officials (AASHTO) 

¶ American National Standards Institute (ANSI) 

¶ American Public Transportation Association (APTA) 

¶ American Society for Testing and Materials (ASTM) 

¶ Institute of Electrical and Electronics Engineers (IEEE) 

¶ Institute of Transportation Engineers (ITE) 

¶ National Equipment Manufacturers Association (NEMA)  

¶ Society of Automotive Engineers (SAE) 

Table 9.  Applicable ITS Standards 

SDO Standard Title Document ID 

AASHTO/ITE Traffic Management Data Dictionary (TMDD) and 
Message Sets for External Traffic Management Center 

ITE TMDD 
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SDO Standard Title Document ID 

Communications (MS/ETMCC) 

AASHTO/ITE/NEMA Data Element Definitions for Transportation Sensor 
Systems (TSS) 

NTCIP 1209 

AASHTO/ITE/NEMA Field Management Stations (FMS) - Part 1: Object 
Definitions for Signal System Masters 

NTCIP 1210 

AASHTO/ITE/NEMA Global Object Definitions NTCIP 1201 

AASHTO/ITE/NEMA NTCIP Center-to-Center Standards Group NTCIP C2C 

AASHTO/ITE/NEMA NTCIP Center-to-Field Standards Group NTCIP C2F 

AASHTO/ITE/NEMA Object Definitions for Actuated Traffic Signal Controller 
(ASC) Units 

NTCIP 1202 

AASHTO/ITE/NEMA Object Definitions for Closed Circuit Television (CCTV) 
Camera Control 

NTCIP 1205 

AASHTO/ITE/NEMA Object Definitions for Closed Circuit Television (CCTV) 
Switching 

NTCIP 1208 

AASHTO/ITE/NEMA Object Definitions for Conflict Monitor Units (CMU) NTCIP 1214 

AASHTO/ITE/NEMA Object Definitions for Data Collection and Monitoring 
(DCM) Devices 

NTCIP 1206 

AASHTO/ITE/NEMA Object Definitions for Dynamic Message Signs (DMS) NTCIP 1203 

AASHTO/ITE/NEMA Object Definitions for Electrical and Lighting Management 
Systems (ELMS) 

NTCIP 1213 

AASHTO/ITE/NEMA Object Definitions for Environmental Sensor Stations 
(ESS) 

NTCIP 1204 

AASHTO/ITE/NEMA Object Definitions for Signal Control and Prioritization 
(SCP) 

NTCIP 1211 

APTA Standard for Transit Communications Interface Profiles APTA TCIP-S-
001 3.0.4 

ASTM Dedicated Short Range Communication at 915 MHz 
Standards Group 

DSRC 915MHz 

ASTM Standard Practice for Metadata to Support Archived Data 
Management Systems 

ASTM E2468-
05 

ASTM/IEEE/SAE Dedicated Short Range Communication at 5.9 GHz 
Standards Group 

DSRC 5GHz 

IEEE Incident Management Standards Group IEEE IM 

IEEE Standard for Message Sets for Vehicle/Roadside 
Communications 

IEEE 1455-
1999 

SAE Advanced Traveler Information Systems (ATIS) 
Bandwidth Limited Standards Group 

ATIS Low 
Bandwidth 

SAE Advanced Traveler Information Systems (ATIS) General 
Use Standards Group 

ATIS General 
Use 

SAE Dedicated Short Range Communications (DSRC) 
Message Set Dictionary 

SAE J2735 
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NTCIP C2F: NTCIP Center-to-Field Standards Group  
Table 9 above specifies the NTCIP Center-to-Field (NTCIP C2F) Group of Standards, which 

addresses the communications protocols between a center and the ITS field devices it 

manages.  The family includes the communications profiles that cover the interfaces between a 

traffic management center and dynamic message signs, ramp meters, environmental sensors, 

or CCTVs under its control.  These protocols are common across all Center-to-Field interfaces 

in the National ITS Architecture, and rather than repeat the entire list for each architecture flow, 

we have created this summary entry ï the NTCIP C2F Group of communications standards. 

The ñvocabularyò (objects) is specific to the actual architecture flow in the National ITS 

Architecture and is therefore mapped to the corresponding Data Object standard.  (In the 

example above, the ñObject Definitions for Dynamic Message Signsò standard would be 

mapped to the specific control and data flows between the Traffic Management Subsystem and 

the Roadway DMS equipment). 

In order to satisfy a wide spectrum of system and regional communications requirements, 

Center-to-Field ITS deployments should each implement the combinations of the following 

NTCIP C2F communications protocols that best meet their needs. 

This Group includes the following Standards Activities: 

¶ NTCIP 1102: Base Standard: Octet Encoding Rules (OER)  

¶ NTCIP 1103: Simple Transportation Management Protocol (STMP)  

¶ NTCIP 2101: Point to Multi-Point Protocol Using RS-232 Subnetwork Profile  

¶ NTCIP 2102: Subnet Profile for PMPP Over FSK modems  

¶ NTCIP 2103: Subnet Profile for Point-to-Point Protocol using RS 232  

¶ NTCIP 2104: Subnet Profile for Ethernet  

¶ NTCIP 2201: Transportation Transport Profile  

¶ NTCIP 2202: Internet (TCP/IP and UDP/IP) Transport Profile  

¶ NTCIP 2301: Application Profile for Simple Transportation Management Framework 

(STMF)  

¶ NTCIP 2302: Application Profile for Trivial File Transfer Protocol  

¶ NTCIP 2303: Application Profile for File Transfer Protocol (FTP) 

 

NTCIP C2C: NTCIP Center-to-Center Standards Group 
Table 9 above specifies the NTCIP Center-to-Center (NTCIP C2C) Group of Standards, which 

address the communications protocols between two centers (e.g.  two traffic management 

centers exchanging information to facilitate regional coordination of traffic signals).  Some of the 

communication protocols covered by this family are CORBA, DATEX-ASN and FTP.  These 

protocols are common across all Center-to-Center interfaces in the National ITS Architecture, 
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and rather than repeat the entire list for each architecture flow, we have created this summary 

entry ï the NTCIP C2C Group of communications standards. 

The standards that describe the ñvocabularyò (data elements and messages) are mapped to 

specific architecture flows rather than the entire set of NTCIP C2C interfaces.  In the regional 

traffic coordination example above, the ñTraffic Management Data Dictionaryò and the ñMessage 

Set for External TMC Communicationsò standards would be mapped to the specific flows 

between two Traffic Management Subsystems. 

In order to satisfy a wide spectrum of system and regional communications requirements, 

Center-to-Center ITS deployments should each implement the combinations of the following 

NTCIP C2C communications protocols that best meet their needs. 

This Group includes the following Standards Activities: 

¶ NTCIP 1102: Base Standard: Octet Encoding Rules (OER)  

¶ NTCIP 1104: Center-to-Center Naming Convention Specification 

¶ NTCIP 2104: Subnet Profile for Ethernet  

¶ NTCIP 2202: Internet (TCP/IP and UDP/IP) Transport Profile  

¶ NTCIP 2303: Application Profile for File Transfer Protocol (FTP)  

¶ NTCIP 2304: Application Profile for Data Exchange ASN.1 (DATEX)  

¶ NTCIP 2306: Application Profiles for XML Message Encoding and Transport in ITS 

Center to Center Communications 

9.2. Reference to the Detailed Standards information on the Web Site 
The previous section provides a general discussion of the standards environment in the region.  

However the architecture does contain a far more detailed standards view, one that maps 

applicable standards to the individual information flows that goes from one element to another.  

This detailed information is contained in the hyperlinked web site and can be accessed through 

the links to the architecture flows shown as part of each interface.  Each element description 

page has a set of links that describe the information flowing to and from the element to other 

elements of the architecture.  Selecting any of these interface links brings the user an interface 

page.  For example, the interface between the City of Farmington Traffic Operations Center and 

the City of Farmington Field Equipment is shown in Figure 10.  There are ten information flows 

going to the Field Equipment element and nine coming back from it.  Selecting one of the flows 

provides information regarding the flow and gives a list of ITS standards that are applicable to 

the flow.  An example, for the roadway information system data flow, is shown in Figure 11.  
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Figure 10.  Example of Interface 
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Figure 11.  Example of Standards Mapping Page 
















































































































