Using a Concept of Operations to Support Regional Integration Projects

6 How to Use a Concept of Operations in Regional Integration Initiatives
A Concept of Operations is a living document that is intended to be modified and used throughout the life-cycle of a system. This chapter describes how a Concept of Operations can be used to support key systems engineering activities related to regional integration initiatives. The chapter will reference pertinent source material and will draw upon the perspective of regional experts.   

6.1 CHAPTER OVERVIEW

This chapter will illustrate how the Concept of Operations can be used to effectively support key activities in the systems engineering life cycle of a regional project. Its objectives are:

· To describe how a regional Concept of Operations can be used in the development of high-level functional requirements.
· To describe how a regional Concept of Operations can be used to support cooperative agreements.
· To describe how a Concept of Operations can be used to support planning.

6.1.1 Relationship to Previous Chapter 

This chapter transitions from the Concept of Operations development phase discussed in Chapter 5 to a demonstration of how the developed document can be used to support key systems engineering activities. 

6.1.2 Chapter Sections:

· Support for Functional Requirements Development

· Support for Cooperative Agreements

· Support for Planning

· Chapter Summary

· Specific Literature Supporting This Chapter
6.2 SUPPORT FOR FUNCTIONAL REQUIREMENTS DEVELOPMENT

This section addresses the use of a Concept of Operations to support the development of high-level functional requirements for a regional system. Functional requirements describe the capabilities that a system must have in order to accomplish the goals and objectives of the organization(s) for which the system is built. In the systems engineering approach, the Concept of Operations provides a user-oriented description of the proposed system and this description then serves as the basis for development of high-level functional requirements.

The Bay Area Regional Intelligent Transportation Systems (ITS) Plan described the role of a Concept of Operations in developing functional requirements in the regional context:


	"In the regional context, a functional requirement is what a system must do to address a regional need. This could mean provision of a regional service or prompting the performance of stakeholder's regional responsibility. A Regional Concept of Operations facilitates the development of high-level functional requirements by providing the user-defined context for the 'shall' statement: A functional requirement is characterized by naming the system, the stakeholder, and presenting a list of 'shall' statements that constitute the functions to be provided by the system. Note also that the use of 'shall' statements is deliberate as it sets forth a declarative statement about what a system needs to do."




In order to provide the user-defined context for the statements about what a system needs to do, the Concept of Operations must have identified all the regional users and demonstrated how the users will interact with the proposed system. As was previously stated, the developers of functional requirements may not be the same persons who develop the Concept of Operations. If the Concept of Operations for a regional integration project is to effectively inform requirements development, it must provide a clear description of the proposed system and subsystem components and interconnects, describe all users and user operations, and the order of those operations under expected conditions.         

For example, is important for a Concept of Operations for a regional integration effort to clearly describe the technological variance and institutional authority factors affecting cross-jurisdictional operations. This need was underscored by Transit Signal Priority (TSP): a Planning and Implementation Handbook in a discussion of Concept of Operations and Functional Requirements development:


	"It should be noted that the ConOps requirements might vary across different jurisdictions because of different traffic control software or controller equipment, or because of local policy. These variations will need to be reflected in the Requirements document."




The information contained in the following Concept of Operations elements should support decomposition into systems requirements: 

· Referenced Documents can provide information about any existing agreements, regulations, etc. that may impact operations in the proposed system.

·  The User-Oriented Operational Description is the most informative component for requirements development as it describes the proposed system and demonstrates how each user will interact with it. The User-Oriented Operational Description was aptly demonstrated by the Regional Integrated Multi-Modal Information Sharing (RIMIS) system for the Delaware Valley Region. According to the concept of operation document produced  by the Delaware Valley Planning Commission with regards to RIMIS, this system(RIMIS) will serve as a resource for agencies to help them make decisions, communicate decisions and perform authorized missions to deal with these situations on a timely basis.  Thus, an example of a User-Oriented Description is as follows (the tables are courtesy of the Delaware Valley Planning Commission’s Concept of Operations document: RIMIS Concept of Operations, 3-11,3-13):
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       Figure 6.1: RIMIS Concept of Operations (Conops) Document

      This figure is an excerpt from section 3-11, which shows a list of potential users of the RIMIS.
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User Classes

Operations and Maintenance Management Personnel

- Oversee top-level operations and maintenance activities of state DOTS, state and local
transportation operations centers, or transit authorities

- Supenvise staff, coordinate resources, and exercise authority to commit resources for the agency

+ Responsible for budget development and identification of funding sources and coordination of
interagency programs such as maintenance, construction, and special events with state and local

jurisdictions.

Control Center/Dispatch Center Manager

+ Provide technical responsivilty for operationsicontrolidispatch centers, facility, staff, and daily

operations.
+ Coordinate programs such as system enhancements to upgrade operations/control/dispatch

operations.





Figure 6.2: RIMIS Concept of Operations (Conops) Document

        This figure is an excerpt from section 3-13, which shows the functions of the potential users of the RIMIS.


	[image: image3.png]+ Manage agency systems (e g., freeway o transit management, and supporting infrastructure)
+ Coordinate with interfacing functions (e g., maintenance, safety, and administrative).

Operators/Dispatchers

+ Monitor internal agency systems and operation status

+ Notify staff, supervisors, internal and external departments, and appropriate authorities of
emergency response needs

+ Dispatch resources and coordinate fleet o field personnel response to traffic and incident issues

+ Troubleshoot system operations.

Information Technology Staff

+ Implement, repair, and provide maintenance of communications equipment, infrastructure, and
databases

+ Assess system operations, databases and networks to troubleshoot potential system errors.

+ Specify, procure, and installtelecommunications infrastructure to support agency operation
function

+ Implement appropriate network security measures consistent with agency policies.
Emergency Management Authorities

+ As regional and state entities responsible, ensure the safety and security of employees and the.
public;

+ Evaluate security programs and plans for compliance with state and federal regulations

+ Establish protocols for large-scale emergency notification, response, and multi-agency
coordination

Public Safety Operators/Dispatchers
+ Provide 911 operators, as well as dispatchers at police, fire, and other emergency responder
communications facilies;
+ Answer emergency calls and dispatch to the appropriate emergency response agency
+ Initiate CAD logs for incidents, including inital call incident details, dispatch details, and updates.
Emergency Response/Law Enforcement Personnel

+ Provide police, fire, ambulance, and other emergency response staff from the states, cities,
counties, bridge authorities, transit, and others.

Information Service Providers

+ Generate information that will be used within the RIMIS messaging infrastructure
- Disseminate appropriate subset of information to the public

Public Affairs/Community Relations

+ Provide management and liaison with the media and general public for dissemination of
information and press releases

+ Coordinate events and work with other agencies as part of multi-agency efforts

+ Respond to media requests regarding incidents, road closures or public safety concerns

Program Management and Administration Staff
+ Serve as program managers and administrators in non-operational roles in overall program

management, guidance, contract management, funding, and other key administrative
components of the program





Figure 6.2 (continued): RIMIS Concept of Operations (Conops) Document

      This figure is an excerpt from section 3-13, which shows the functions of the potential users of the RIMIS, the first portion of this figure is on the previous page


· Scenarios will further clarify the roles and responsibilities of the various users and other stakeholders in operating and maintaining the system under all expected conditions. 

6.3 SUPPORT FOR COOPERATIVE AGREEMENTS 

Cooperative agreements are essential for implementing regional integration projects because funding actions and shared control of operations and resources, both technical and human, transcends the jurisdictional authority of any single regional entity. This section focuses on the types of agreements often required for regional integration and discusses the role of a Concept of Operations in identifying and enabling such agreements.

6.3.1 Types of Agreements

In its study of cross-jurisdictional agreements, National Cooperative Highway Research Program, Synthesis 337, Cooperative Agreements for Corridor Management reported on a survey of 22 transportation agencies. Of the state and provincial agencies surveyed, 59% had entered into some type of agreement to forge cooperation with other agencies or private entities. Of these, 69% used two or more types of agreements and 46% used three or more types. The primary types of agreements were:


	RESOLUTIONS

"A resolution can be generally defined as the formal expression of an opinion or the will of a governing body on a given policy at a particular point in time. As such, resolutions are not legally binding and are subject to change, particularly if the members of the elected body change. However, a resolution in support of corridor management may serve as an initial step toward a more formal and legally binding cooperative agreement (1). Resolutions are often used as a vehicle for adopting a new plan or policy. Some state statutes require all parties to an intergovernmental agreement to pass resolutions in support of the agreement (2)."

MEMORANDUMS OF UNDERSTANDING

"A memorandum of understanding (MOU) goes beyond a resolution to document the desire of involved parties to engage in a particular course of action. For corridor management, an MOU is generally used to define roles and responsibilities of participating entities, as well as to establish common direction on a particular course of action. An MOU could serve as an intermediate step toward more extensive cooperation

	or it may be the only form of declaration in those places where a more formal or binding agreement cannot be attained (1)."

INTERGOVERNMENTAL AGREEMENTS

"An intergovernmental agreement may be defined as “a legal pact authorized by state law between two or more units of government, in which the parties contract or agree on the performance of a specific activity through either mutual or delegated provision” (2). Because they are tantamount to contracts, intergovernmental agreements work best when responsibilities, financial obligations, and procedures are detailed (1). They also are the most binding, from a legal perspective, of the types of intergovernmental cooperation reviewed. Maintenance agreements may take the form of an intergovernmental agreement between governments or it may be a public–private agreement between a government and a private entity. These agreements pertain to roadway maintenance issues, such as paving,

signalization, signing, lighting, landscaping, access permitting, and construction activities within the right-of-way of a transportation facility. Increasingly, maintenance agreements involve access management issues, given that driveway permitting by state transportation

agencies has traditionally been a maintenance activity. Maintenance agreements with private entities often address restoration of pavement or sidewalk damage caused by a private entity in the course of its activities. An example of this type of agreement is the road repair agreement between the city of Fort Worth (Texas) and gas well drilling operators (3)."
PUBLIC–PRIVATE AGREEMENTS

"A public–private agreement is a binding contract between two or more parties, with at least one being a governmental entity and another a private entity. This type of agreement generally applies to the rights and responsibilities of each party in regard to the common

boundary between a roadway and adjacent private property. Public–private agreements for corridor management often involve developer mitigation, access conditions, future roadway improvements, and/or multiparty funding arrangements. Some public–private partnerships or agreements are those between a government agency and a utility provider with regard to utility corridors. A development agreement is a common form of a

public–private agreement between a landowner and a government agency. Development agreements allow agencies to obtain concessions from landowners, beyond

what may be otherwise possible under the normal exercise of regulatory authority (4). As such, they are often governed by specific statutory requirements and limitations. The motivation of a landowner for making such concessions is to obtain agency approval and to “freeze” applicable regulations at a given point in time or otherwise reduce the number of new regulations that may be applied during the life of the contemplated project (4). For corridor management, developers may seek approval of a particular site plan and access concept, as well as confirmation as to the amount of right-of-way that will be needed, any impact mitigation, and improvements that the government agency plans for the adjacent


	roadway."
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6.3.2 Role of a Concept of Operations in Identifying and Forging Agreements

Various types of agreements figure in the various iterations of Concept of Operations development. Initially, less formal agreements serve to facilitate the assembly of a writing team, buy-in by key stakeholders, and for defining the overall vision. This might include resolutions or Memoranda of Understanding (MOU). Formal agreements often require legal or other official review or authorization, and if sought too early in the process, can undermine momentum. The degree of formality may also depend upon the scope and nature of your integration effort or upon the composition of the current system; one transportation professional interviewed for this project favored a less formal agreement due to the established decentralization of the region:


	"Our region has 25 cities and towns and 3 Native American jurisdictions. Except for freeways and some shared systems between the locality and the State DOT most local entities have their own signal control system. Also, cities have their own TMCs. Because of this commitment to decentralization, we decided to secure the necessary agreements (each entity signed an MOU) to establish an integrated system rather than establishing a regional TMC. This worked best for us; for other regions it may be more appropriate to establish a TMC."




Eventually, as the integration proceeds through the systems engineering process, more formal agreements will most likely be necessary. The Concept of Operations is useful for identifying the need for more formal agreements. The Colorado Department of Transportation addressed factors affecting the level of formality of required agreements (Colorado Department of Transportation-Region 2 Intelligent Transportation Systems Architecture, May 18th, 2001):


	"Agreements are established to clearly define responsibilities among the involved parties. The level of formality generally increases as risks escalate and when financial transactions take place. Formality will also increase when the performance or lack of performance on the part of one organization impacts the operations of another. For example, if an agency maintains and operates the traffic signals of another agency, failure to restore a failed traffic signal in a timely fashion could have a significant impact. As different systems are linked together, they will depend upon each other. The clear definition of responsibilities for all parties will help ensure smooth operations "




A Concept of Operations for a regional integration project can be used to secure the agreements necessary for its own development and should also support the cooperative agreements needed to design, build and maintain the system. The following elements of a Concept of Operations are useful for identifying and supporting these agreements: 

· Referenced Documents can provide information about any existing agreements that may be subsumed by the proposed integration, or that need to be modified in order to accommodate the new functionality. Resolutions or enabling legislation may also be referenced.

·  The User-Oriented Operational Description component is invaluable for supporting the identification of needed agreements for regional integration, as it describes the intended system operation from a user vantage point. It addresses the strategies, policies, and constraints relative to achieving the goals and objectives of the proposed regional initiative. It identifies who the users are and what they do. The number and types of agreements necessary to support this activity should be discernable from a well-developed operational description.

· The Operational Environment is another rich source of support for identifying and informing agreements. This section describes the "world" in which the proposed system will operate. This information will support Operations and Maintenance budgeting and funding decisions. Facilities, hardware, software, personnel, communication and other needs are addressed here and this information will support the agreements that specify which regional entity will be responsible for supporting the various operations and maintenance activities. 

· Scenarios will further clarify the roles and responsibilities of the various users and other stakeholders in operating and maintaining the system. The essential areas of need for communication, cooperation, and authority are cast in sharp relief when the proposed regional operations are described in the context of the real-world conditions under which they are expected to perform. This could reveal a needed agreement, or some additional provision to an existing agreement that may have been otherwise overlooked.    

6.4 SUPPORT FOR PLANNING  

While a Concept of Operations is not a planning document, it is nevertheless a useful resource for planning, and a Concept of Operations for a regional project is particularly useful for planning at the regional level. All of the transportation professionals interviewed for the writing of this guide, who developed a Concept of Operations, said that it has been used or will be used for regional planning.

A TRB letter report of the Committee on Developing a Regional Concept for Managing Surface Transportation Operations speaks to the role of a Concept of Operations in regional planning: 


	"The Regional Concept of Operations documents should provide the basis for the

generation of a Regional Operations Action Agenda. An Operations Action Agenda can

flow from the Regional Concept of Operations, usually as a separate document. This is a

program of investments designed to fulfill the regional concept of operations. The action

agenda creates a linkage to the formal planning process, providing information needed

for inclusion in the Transportation Improvement Program (TIP) and Unified Planning

Work Program (UPWP)."



A White Paper, Planning  for Operations, from the Conference Proceedings of 4th ITMS Conference, offered the following guiding principles for integrated planning:


	· "Planning for Operations is based upon collaboration (interagency, inter-jurisdictional) and integration (technological and system related). Collaboration and information sharing are critical keys to successful and continuous “planning for operations.”

· Planning for Operations is visionary, strategic, and continuous. The planning does not end when the operational improvement is implemented.

· Planning for Operations is both short-term (problem-solving) and long-term (strategic).

· Planning for Operations is based upon customer expectations and service performance.

· Planning for Operations encompasses policy, programs, procedures, protocols, and projects that relate to or have an influence upon operations."




It is clear that a good Concept of Operations, with its emphasis on an overarching vision of the system, spatial and temporal scalability, life-cycle approach, user expectations/needs, stakeholder collaboration/agreements, and the promulgation of performance measures, provides the essential groundwork to support this kind of planning. At this juncture one should recognize the importance of Regional Transportation Operations Collaboration and Coordination (RTOCC), the RTOCC spawns various projects and these projects will require systems engineering and, as such, each will require the development of concepts of operations to start off.  So there is a possibility of multiple concepts of operations being utilized concurrently. Concepts of Operations from constituent systems will inform, and eventually be informed by, the more comprehensive regional document. The following core elements contain information that is useful to the planning process:
· The Scope provides a useful context for planning in its delineation of the system boundaries, as it describes users and stakeholders who will be involved in system operations throughout the region as well as those who will be affected by it.

· Referenced Documents include other planning documents, reports, meeting minutes, concepts of operations and requirements documents (especially from the systems being integrated), and studies of operational needs. Identified resources might include consultation with systems experts and key personnel throughout the region, legal analysts, and elected officials. This kind of information can be helpful to the regional planner, who may be trying to identify existing procedures or agreements, technical or human resources, operational capabilities, and legal constraints.

· Describing the current infrastructure and institutional framework.  "The description of the existing system provides an agreed context for system development. All of the participants need to understand the elements of all systems to be managed. As additional participants are added they will need this context for what they are building upon. The existing system description can probably be assembled, in large part, from existing planning documents and from the legacy systems description of the regional ITS architecture." (FHWA White Paper: Regional Concepts of Operations for Transportation System Management and Operations, Discussion Draft 2.1, February 6, 2003)

· The Operational and Support Environment addresses facilities, hardware, software, personnel, communication and other needs and thus supports various planning activities, especially business plans.

· The Operational Needs component, in addressing the question of what is required by the region that the current system or set of services does not provide, presents information to planners about the operational environment of both the current and proposed regional system.

· The System Overview describes all aspects of the integrated system at once. It can give planners a high-level view of the proposed system and as well as its interface with systems or services external to the proposed system.   

6.5 CHAPTER SUMMARY

This chapter described how a Concept of Operations for a regional integration initiative can support the development of high-level functional requirements, the forging of regional cooperative agreements, and performance of regional planning. The description of the use of a Concept of Operations to support these activities was informed by the perspective of regional experts. 
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