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· Regional Transportation Operations Collaboration and Coordination: A Primer for Working Together to Improve Transportation Safety, Reliability, and Security, Federal Highway Administration and the U.S. Department of Transportation. 18 Dec 2002

http://www.itsdocs.fhwa.dot.gov/JPODOCS/REPTS_TE/its1.htm

This primer makes the case for and encourages regional operations collaboration and coordination for transportation managers and public safety officials from cities, counties, and States within a metropolitan region. It helps managers and officials understand what regional operations collaboration and coordination means, why it is important, and how to get started, or how to expand or solidify efforts already underway. An important link within this site discusses institutional barriers that make collaboration difficult, and introduces a framework to guide operators and service providers in overcoming these institutional barriers. Another link explains how this framework relates to ITS Architecture. This framework is also used to identify self-assessment questions that suggest action steps for planners, operators, and service providers to take toward establishing and institutionalizing coordination and collaboration. The web site also identifies case studies of several regions that are already practicing elements of the framework suggested in the primer. One page in the site presents some case examples of transportation collaboration; we intend to evaluate these with respect to the presence or absence of a concept of operations, or to the existence of components of a concept of operations.
This information is directly applicable to the construction of a document to guide the development of a regional concept of operations in that it provides a rationale and basis for the collaborative element of the concept. 
· Cooperative Agreements for Corridor Management, NCHRP Synthesis Report 337, 2004 
Knowledge useful to highway administrators and engineers was assembled from various sources and then synthesized in order to identify the current state of practice in developing and implementing cooperative agreements for corridor management, elements of such agreements, and successful practices or lessons learned. This document discusses precursors to formal Cooperative Agreements, such as Resolutions and Memoranda of Agreement. Knowledge of these types of agreements, and of how they are forged - especially the intergovernmental agreements - can inform our thinking about how to conceive of such cooperation in developing a Regional Concept of Operations. 

· Developing and Using a Concept of Operations in Transportation Management Systems; FHWA, Spring 2005 

http://tmcpfs.ops.fhwa.dot.gov/cfprojects/new_detail.cfm?id=38&new=0
This is the document upon which the current project will build. It is a technical resource that provides guidance and recommended practices on the necessity, development, and use of a concept of operations for a TMC. In addition to providing a document structure for the development of a regional guide, many of the basic tenets and practical ideas introduced are scalable to the regional context. 
· TMC Business Planning and Plans Handbook, FHWA, Summer 2005 

http://tmcpfs.ops.fhwa.dot.gov/cfprojects/new_detail.cfm?id=54&new=0
This a reference document that discusses a variety of business planning models that have been successfully employed by transportation agencies. Although providing specific guidance in the development of a business plan is beyond the scope of this project, this manual will assist us in developing a general overview that addresses the background and context for regional TMC business planning, including a discussion of why a regional Business Plan is needed, the associated challenges, and the key components of a business plan.
· Gonzalez, Paul J. Building Quality Intelligent Transportation Systems Through Systems Engineering. Report No FHWA-OP-02-046. April 2002.

http://www.itsdocs.fhwa.dot.gov/JPODOCS/REPTS_TE/13620.html 

Systems engineering has its roots in the development of large, complex systems. This monograph introduces transportation professionals to established systems engineering practices that have proven successful in other domains. Systems engineering is a process; its activities occur throughout the system development life cycle. This process is as applicable to the development of a regional, statewide, or multi-state TMC as it is to a local TMC. This monograph is instrumental to our understanding of this process.

· FHWA White Paper: Regional Concepts of Operations for Transportation System

Management and Operations, Discussion Draft 2.1, February 6, 2003 (In a TRB letter report of the Committee on Developing a Regional Concept for Managing Surface Transportation Operations, Attachment B1)
http://trb.org/publications/reports/surftranops_jun_2003.pdf
This document provides a background and historical context for the development a regional concept of operations. It then develops the idea of a Regional Concept of Operations by addressing the following major topics, which are directly applicable to the task of developing a guide for writing a concept of operations for a regional, statewide, or multi-state TMC: What Is a Regional Concept of Operations?, Benefits of a Regional Concept of Operations, Concept of Operations and Systems Engineering, The Importance of Developing a Regional Concept of Operations, Relationship to Regional ITS Architecture, Relationship to Regional Planning, Examples of the Use of Concepts of Operations, Expectations to Be Addressed in a Regional Concept of Operations, Regional Concept of Operations Contents, Maintenance and Use of the Regional Concept of Operations, Establishing Structural Agreements, Regional Operations Action Agenda, and Performance/Evaluation Feedback.

· Turnbull, Katherine F. ITMS: A Key Strategy to Optimize Surface Transportation System Performance White Papers.  Conference Proceedings of 4th ITMS Conference. Report No FHWA-OP-01-145. July 15-18, 2001. Newark, NJ. 
<http://www.itsdocs.fhwa.dot.gov/jpodocs/repts_te/13662.pdf>
The concept of an Integrated Transportation Management System is relevant to the scope and goals of a regional concept of operations. This report describes the planning challenges involved in establishing an integrated system and illustrates how the National ITS Architecture can provide a guide to help answer who, what, where, and how questions that are involved with coordinated and integrated decision-making on a regional level for effective transportation management.

· Guide for the Preparation of Operational Concept Documents. (ANSI/AIAA G-043-

1992). American National Standards Institute, 1992.

This document describes an Operational Concept technique, which is used to support definition development and maintenance of a system. The purpose of the standard is to provide a description from an operational perspective, facilitate an understanding of system goals with respect to a variety of stakeholders, form a an overall basis for log-range planning, provide guidance for subsequent systems definition, and describe the user organization and mission from an integrated user/system point of view. This standard, along with the IEEE 1362 standard, will inform the rationale, format and content development of our Regional ConOps guidance manual.  

· IEEE 1362-1998 Guide for Information Technology—System Definition—Concept of Operations (ConOps) Document. New York: IEEE, 1998.

This Standard describes the essential elements to the concept of operations document as well as the importance of the element to the system.  The document also has excellent definitions of the terminology related to the concept of operations.  

Rather than specifying exact techniques to be used in developing the ConOps document, this standard provides approaches that might be used. It encourages the development of more detailed procedures to provide guidance based on organizational need, taking into account environmental, organizational, and political factors that influence application of the guide. This standard will serve as a reference for the development of a regional concept of operations.

· National ITS Architecture Version 5.1, U.S. Department of Transportation

The National ITS Architecture is a "blueprint" that can be used to plan, define, and integrate intelligent transportation systems. It describes what the system will do from the user's perspective, defines the processes that are required to satisfy user expectations, and identifies the information that is shared by these processes. It will serve as the foundation for the development of our Regional ConOps guidance document.

· Fowler, Thomas B. and Paul J. Gonzalez. Developing Functional Requirements for
 ITS Projects Report No FHWA-OP-02-047. April 2002.
http://www.itsdocs.fhwa.dot.gov//JPODOCS/REPTS_TE/13621.html
This document gives an overview of systems engineering and functional requirements.  It illustrates the relationship between functional requirements and the National ITS Architecture and contains a description of the systems engineering life cycle in terms of the “Vee” diagram.  This document also identifies the benefits and problems associated with developing functional requirements. This information can assist us in demonstrating how a regional concept of operations can support functional requirements for a regional TMC.

· TMC Concepts of Operation: Implementation Guide.  ITS Joint Program Office, Federal Highway Works Administration, December 1999.
http://tmcpfs.ops.fhwa.dot.gov/cfprojects/uploaded_files/TMCConOpsImplmGuide.pdf 
This document is an Implementation Guide designed to assist agencies in developing a concept of operations - as a component of a systems engineering approach - by providing insight into each of the topics a concept of operations is likely to contain. It is valuable to the development of a Regional ConOps guide for this reason, but also because it provides examples of operational considerations from TMCs in the United States and Canada, including ones operating in large metropolitan Areas.

·  Metropolitan TMC Concept of Operations Cross Cutting Study (Federal document number FHWA-JPO-99-020, EDL number 10923) 

http://www.itsdocs.fhwa.dot.gov/jpodocs/repts_te/8ff01!.pdf

This document provides a broad scope review on how a TMC concept of operations might be developed through comparisons made to the development and operation of several existing TMCs throughout the U.S.  None of the eight TMCs visited had developed a concept of operations before the TMC was implemented, although most had conducted planning before implementing their systems. This document provides a basic outline of a TMC concept of operations, which it used for this study. Many of the subjects of the study were large metropolitan TMCs. Thus the study provides useful examples for our effort in developing a guide for writing a concept of operations for a regional, statewide, or multi-state TMC.

· Weather-Responsive Traffic Management Concept of Operations. Cambridge

Systematics, Inc. Jan 2003.

http://www.camsys.com/casel02.htm
Cambridge Systematics developed a Concept of Operations for transportation management center response to weather-related events. Five different weather scenarios were developed along with specific response plans. Response plans addressed agency coordination requirements. Although this document mainly focuses on the concept of operations pertaining to weather-responsive traffic management, it illustrates the critical elements that are necessary to develop any concept of operations. Its value to our project of writing a guide for Regional ConOps development is that of a general reference and as a good example of scenario development and use.

· A Primer on Concept of Operations Development, Clarus Initiative Coordinating Committee (ICC) Kick-off Meeting, University of Oklahoma Stephenson Research and Technology Center, Norman, OK, September 2004 and Final Draft Concept of Operations submitted to Federal Highway Administration, June, 2005

http://www.clarusinitiative.org/documents.htm
Clarus is a U.S. DOT-led ITS initiative to develop a Nationwide Surface Transportation Weather Observing and Forecasting System. The objective of Clarus is to provide information to all transportation managers and users to alleviate the effects of adverse weather. Clarus developed two documents, available at the above listed web site, which will be useful for our effort. This Primer addresses how the concept of operations begins the systems engineering process.  It defines the content and benefits of the concept of operations and discusses how stakeholders will be included. The Final Draft provides a good model for structure and content and discusses how functional scenarios can be used to define the needs of various stakeholders. These two documents are good general references for conceiving a guide for regional ConOps development. 

· Regional Concept for Transportation Operations: A Tool for Strengthening and Guiding Regional Transportation Operations Collaboration and Coordination, Federal Highway Administration, Office of Transportation Management, October 24, 2005
http://ops.fhwa.dot.gov/publications/rcto_white_paper/rcto.doc
This white paper introduces and develops the idea of a Regional Concept for Transportation Operations (RCTO). It discusses the purpose, scope, and benefits of a regional concept. It identifies the possible players, and stresses the importance of deliberate and sustained collaboration among stakeholders in order to achieve the objectives of such a project. The paper also presents three examples of what a RTCO will look like. The first involves Congestion Management, which encompasses several related multi-jurisdictional services (i.e., incident management). The second focuses on Wireless Integrated Network, a regional capability that cuts across multiple services. And, the third example involves Traffic Incident Management (TIM) in a single service area.

This paper offers invaluable contextual information for the development of a Regional ConOps guide. 

·  Caltrans TMS Transportation Management Centers: Development Considerations and Constraints. December 2002.

http://tmcpfs.ops.fhwa.dot.gov/cfprojects/uploaded_files/Caltrans%20TMC%20Final1.pdf 

This report looks at TMC development from a state-level perspective. It recommends a distributed systems and regional approach as an effective way to address the challenges of interdistrict communication and cooperation. It proposes regional TMCs to coordinate interdistrict and inter-region operations. The report poses many pertinent questions that need to be addressed in order to guide the decision-making process related to such TMC development. This document will serve to inform our vision of a regional, statewide, and multi-state TMC concept.

· Metropolitan Washington Regional ITS Architecture Draft Stakeholder Description

http://www.mwcog.org/uploads/committee-documents/t1xYV1k20050406154100.pdf
The Washington Metropolitan region will attempt to integrate existing transportation

information and management systems in Virginia, Maryland, and the District of

Columbia into a Regional Integrated Transportation Information System (RITIS).
This draft stakeholder description is a good example of the number and types of agencies that have an interest and stake in regional TMC operations.

· Information Systems Network Concept of Operations, I-95 Corridor Coalition, September 2005
http://144.202.240.28/pman/projectmanagement/Upfiles/reports/full326.pdf
This is a Concept of Operations for the development/modification of an information systems network for the I-95 Corridor Coalition Project. It contains all of the components relevant to a regional ConOps document, such as: 1) Description of the Current Systems, 2) Justification For And Nature Of Changes, 3) Concepts For The Proposed System, and 4) Operational Scenarios. This is a good general reference for our Regional ConOps guidance document.

· “Regional Transportation Operations Collaboration and Coordination.” April 2004

http://ops.fhwa.dot.gov/aboutus/one_pagers/rtocc.pdf
This web page discusses the benefits to future travelers of fostering the creation of key relationships among regional agencies and jurisdictions responsible for delivering transportation and public safety services. It gives examples of possibilities for safe, reliable, and secure travel in the 21st Century, made possible by regional coordination and cooperation of traffic operations managers, transit operations managers, police and fire officials, emergency response managers, port authority managers, planners, and private sector representatives. It identifies 5 key elements associated with successful regional

operations collaboration and coordination:

· Structure

· Process

·  Products

· Resources

· Performance measures that gauge success

This concept presaged the subsequent development of a primer (see our previous reference: Regional Transportation Operations Collaboration and Coordination: A Primer for Working Together to Improve Transportation Safety, Reliability, and Security, Federal Highway Administration and the U.S. Department of Transportation. 18 Dec 2002), which further elaborated these ideas. These references provide a rationale and basis for the collaborative element in the regional concept of operations. 
· Daniels Ginger, Starr Tim. “ Guidelines for Funding Operations and Maintenance of Intelligent Transportation Systems/Advanced Traffic Management Systems.”

http://www.itsdocs.fhwa.dot.gov/JPODOCS/REPT_MIS/87M01!.PDF
Operations and Maintenance budgeting and funding is crucial to the business plan of a TMC, whether local or regional. This paper analyses these financial issues for the Texas Department of Transportation (TxDOT), but the findings are applicable to other state transportation agencies as well. The authors carried out an extensive literature review and a survey of other states and have evolved: 1) a mechanism for estimating the costs required to operate and maintain ITS elements adequately, and 2) guidelines to address the obstacles that prevent adequate funding of traffic management operations and maintenance. This paper can assist us emphasizing the importance of a good business plan for regional TMC development, one that foresees ongoing operational and maintenance funding needs. 
· Deepu, Philip; Sularz ,Brandy; Kack David. “Concept of Operations” 14th September, 2004

 http://www.coe.montana.edu/wti/wti/pdf/425509_ConOps_Final_Report.pdf
This document describes a project whose goal was to identify and implement technologies for increasing effectiveness and efficiency of transportation for individual users in rural California counties; a secondary goal was to increase coordination between transportation providers. While no formal concept of operations document was developed, the project nevertheless contained elements of a ConOps (i.e., a description and analysis of the existing situation and of the proposed system). The discipline involved in collating the necessary tools (software) and as well as information on how to synchronize resources of differing locales (such as Lassen and Modoc counties) is noteworthy. Because of the project's focus on an atypical regional transportation network, its concept development can be instructive for our guide. 

· Indu Sreedevi. “Services and Technologies.” 2003

http://www.calccit.org/itsdecision/serv_and_tech/Traffic_management/TMC/tmc_report.html 

This web resource offers a good definition of a TMC, along with a description of the various types of TMCs and the major functions of a TMC.  It also discusses benefits versus costs of a TMC as well as implementation and operation challenges. The site gives a brief description of a number of major metropolitan TMCs and provides links to the TMC web sites. This site is a good source of information for formulating an overview for our regional ConOps guidance document.

REGIONAL EXAMPLES

· Kentucky Transportation Center, College of Engineering, University of Kentucky. “Intelligent Transportation Systems Strategic Plan.” June 2000

http://www.ktc.uky.edu/Reports/KTC_00_05_SPR188_98_1F.pdf
This report presents a strategic plan for the implementation of Intelligent Transportation System (ITS) architecture in Kentucky. It demonstrates how a state, in this case Kentucky, can identify and group the most critical ITS-identified user services for its purpose under the six original ITS functional areas. This information can improve our understanding about the foundational role of ITS architecture, as applied to a statewide system, in developing a concept of operations for a regional, statewide, or multi-state TMC.  

· Colorado Department of Transportation. “Colorado Department of Transportation-Region 2 Intelligent Transportation Systems Architecture.” May 18th, 2001

http://www.cotrip.org/its/whitepapers/architecture/TTR_CDOT_Region_2_ITS_Arch_5.18.01.PDF
This document discusses how two projects in the Colorado Department of Transportation Region 2 will be integrated into the statewide deployment of ITS architecture. It stresses the need for regional ITS Architecture to serve as a guide for the development of ITS projects throughout the state and it discusses the elements necessary to ensure stakeholder agreement and ongoing support as well as technical integration. This integration often requires jurisdictional interaction and therefore needs to define regional operational concepts. This example can guide us in elaborating the role of regional ITS architecture in the development of a regional concept of operations.
· “Bay Area Regional Intelligent Transportation Systems (ITS) Plan", prepared by   Iteris Inc. for the Metropolitan Transportation Commission (MTC), June 2004

http://www.mtc.ca.gov/planning/ITS/Bay_Area_ITS_Plan.pdf
This is a report of the plan for the development of Regional ITS Architecture prepared for the Metropolitan Transportation Commission (MTC) based on input from a broad range of regional stakeholders. It is a high-level description of the current state of the transportation network, the need for the proposed system, functional requirements based on user need, and the architecture of the proposed system.

It contains an operational concept memorandum, which describes the current and potential roles and responsibilities of the various stakeholders who could be involved in the running of an integrated transportation management system. 

The benefit to the development of our Regional ConOps guide of this document is its comprehensive conceptualization of a regional project and its focus on stakeholders' needs throughout.  This document also differentiates between Operational Concept and a Concept of Operations. This distinction is worth analyzing in the context of developing a regional Concept of Operations. 

· State of Tennessee Emergency Support Functions - Concept of Operations.

http://www.tnema.org/Plans/ESF_COO.htm 

This is the web site for Tennessee’s Emergency Support Functions' Concept of Operations.  This conceptual development document is useful as an example of a state-level, policy-oriented, concept of operations statement that specifically addresses interagency coordination.

· California Department of Transportation, District 12, Orange County, Traffic Management Center – a Regional TMC operated by the Public Sector (Draft)

http://tmcpfs.ops.fhwa.dot.gov/cfprojects/uploaded_files/Case%20Study%20(CalTrans).doc
This draft document describes a TMC that is the center of operations for freeway and highway facilities throughout the entire region of Orange County, California.  It follows a statewide master plan for TMC development. This document describes the system and its goals and objectives, design and implementation of the system, its organization and structure, and implications for the business plan. This document can be used as a case study to illustrate the development concepts from the previous Caltrans reference (Caltrans TMS Transportation Management Centers: Development Considerations and Constraint).

· Mark Thomas. “Regional ITS Architecture for Northern Eastern Illinois, Project Summary.” Spring 2003

http://www.catsmpo.com/prog/its/exec-summary-11x17.pdf
This brief web site describes the Regional ITS Architecture being put in place for Northeastern Illinois. The architecture represents a shared vision of how each agency's 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 site provides a good definition of a regional ITS architecture under the heading, “What is a Regional ITS Architecture”.  It also addresses the rationale for developing a regional architecture. These pages can inform our understanding of Regional ITS Architecture and its role in a regional concept of operations. 

· Oklahoma Department of Transportation. “Statewide Intelligent Transportation Systems." January 5th, 2002

http://www.okladot.state.ok.us/hqdiv/p-r-div/itscvo/background.htm
This webpage provides individual links to sites that contain unique concepts of operations for their respective regions. These regions include Tulsa and Oklahoma City. This web-resource will provide a variety of perspectives on various integrated Transportation Management Systems, thereby helping us to identify and understand key topics that need to be addressed by a regional ConOps.

· Saskatechewan Department of Highway Transportation. “Intelligent Transportation System Deployment Strategy for Saskatechewan.” December 2001

http://www.highways.gov.sk.ca/docs/reports_manuals/reports/ITS_Deployment_Strategy.pdf
This document focuses on the future of ITS deployment in Saskatchewan, identifying the need to be in compliance with the Canadian ITS Architecture in the deployment and integration of provincial ITS applications. It is our intention to scrutinize this regional (Provincial) document to determine whether conceptual elements contained therein are appropriate for inclusion in our regional ConOps guide.
· Northwestern Indiana Regional Planning Commission. “Regional Intelligent Transportation Systems Architecture.”  July 21st, 2005

http://www.nirpc.org/pdf/ITS%20Final.pdf
This report details the regional ITS architecture for Northwest Indiana. A Concept of Operations was developed and briefly described. User Services and User Service Requirements, Logical Architecture (a technology-independent view of the final architecture), and Physical Architecture are useful topics, among others, for our consideration in developing regional ConOps guide.
· Indianapolis Metropolitan Planning Organisation. “Indianapolis Metropolitan Planning Area Regional Intelligent Transportation System(ITS) Architecture.” June 2005

http://www6.indygov.org/indympo/documents/its/appendices_a.pdf 

This report provides summaries of key ITS-related documents, which supported the Indianapolis ITS Architecture Project planning. Of particular interest is a statewide ITS, called Traffic Wise, and operated from traffic management centers (TMC) located in Gary and Indianapolis. Traffic Wise program documents include a concept of operations, a communications plan, a operations plan, and a maintenance plan. Many other documents pertinent to region and statewide ITS development are also included in this report and, taken together, provide a comprehensive view of the kind of high-level documentation that needs to be included in a regional, multi-state, and statewide TMC concept of operations. 

· Oklahoma Department of Transportation. “Tulsa Regional Intelligent Transportation System(ITS) Implementation Plan.” March, 2003

http://www.okladot.state.ok.us/hqdiv/p-r-div/itscvo/pdfs/tulsaimplplan.pdf 

The Tulsa Regional Concept of Operations addresses a regional Transportation Management Center (TMC). The document looks at a regional TMC, local Traffic Operations Centers, Emergency Operations Centers, as well as a Transit Management Center. It addresses operations, communications, working agreements, ITS architecture, maintenance, the stakeholder process, and much more. The information contained in this regional ConOps is directly pertinent to the creation of our guidance document.  
· Maricopa Association of Governments. “Regional Concepts of Final Operations: Final Report.” November 2003 

RCTO-Final_Report79101

http://www.mag.maricopa.gov/pdf/cms.resource/RCTO-Final_Report79101.pdf
This RCTO is being considered for this effort because it takes the Concept of Operations documentation development to a new level, that of regional, collaborative, transportation operations. In shaping a regional vision, the Maricopa Association of Governments (MAG) Intelligent Transportation Systems (ITS) Committee considered several perspectives, including city, county, regional, state and federal, as well as transit and emergency services agencies. They began with the then current status of transportation operations and existing cooperative agreements in order to differentiate between regional and local functions. This generative approach enabled them to determine which functions "would provide greater benefit if approached at the regional level". They demonstrated needs, identified challenges, established goals, and developed performance measures related to those goals. The project also developed an implementation strategy and addressed maintenance (financial) issues.

This report provides a real-world exemplar to enhance our understanding of essential issues that need to be addressed in a regional concept of operations.  
