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Developing and Using a Concept of Operations in Transportation Management Systems

CHAPTER 5 – Using the Concept of Operations to Support Planning
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Table 6.3 - Annual Costs to Support Operations/Staffing through 2012

Revised (June 26, 2002)
Position FDOT Rate '™ Number Costs ($)
Program Center FDOT S 120,000.00 105 1.260,000.00
Manager Consultant $ 156,000.00 1 156,000.00

Signatures

Shift Manager/ FDOT S 100,000.00 20 2,000,000.00
Supervisor Consultant $ 130,000.00 20 2,600,000.00

FDOT S 6000000 11 660,000.00
System Operator

Consultant S 78,000.00 68 5,304,000.00

Road Rangers FDOT $ 60,000.00 0 -
Dispatcher

Consultant S 78,000.00 34 2,652,000.00

Road Rangers FDOT S 60,000.00 0 -
Field Personnel/

Drivers Consultant S 78,000.00 26,052,000.00

Public Safety Ops FDOT S 80,000.00 720,000.00
Center Liaison

Consultant S 104,000.00 -

Computer Network FDOT S 130,000.00 260,000.00
Suppart Consultant $ 169,000.00 4,563,000.00

FDOT $ 50,000.00 50,000.00
Admin Support

Consultant S 65,000.00 812,500.00

47,089,500.00
(14,803,500.00)

(1) Rate reflects ully burdened costs for overhead benefits for FDOT staff, 2.0 multiplier assumed

(2) Rate reflects fully burdened costs for overhead benefits, FCCM, and operating margin for consultants; 2.6 multiplier assumed.
‘The multplier is based on fied office overhead, a benefit rale of 136 percent, and a 10 percent operating margin.

STt > m SR |




Chapter Purpose

The purpose of this chapter is to illustrate how the Concept of Operations can be used to support (and is supported by) a wide range of transportation planning activities.  

Chapter Objectives

The Chapter objectives are:

· To document the link between systems engineering, and specifically the Concept of Operations, and planning.

· To provide guidance for both how a Concept of Operations can (a) draw from other plans, and (b) support the development of other plans.

· To address the interface with higher-level plans within an agency.

· To address the interface with other operations plans within the region of a TMS.
· To address the interface with plans within the TMS.

Relationship to Previous Chapter 

This chapter broadens the focus of the guidance document beyond the development of a concept of operations to investigate how it is used in planning, and can benefit from other planning efforts. 

Chapter Sections
Brief descriptions of the chapter 5 sections follow:

5.1 Systems Engineering and Planning

This section provides an orientation to the reader for this chapter by discussing the concept of operations’ role in systems engineering and in planning.

5.2 “Looking Up” – Agency and Program Level Planning

This section discusses how the concept of operations must reflect goals of high-level agency plans.  Furthermore, the concept of operations can provide excellent input as these larger plans are developed by clearly articulating TMS goals, vision, and functionality.  For example, a long term Agency Strategic or Program plan would meet the definition of “looking up” planning.
5.3 “Looking Across” - Regional Operations Planning

This section discusses the role a Concept of Operations will play with respect to Regional Operations Planning.  A Concept of Operations is an important input into regional operations planning.  Furthermore, when a regional operations plan or architecture exists, the concept of operations should reflect the regional goals and functionality.  A Regional Transportation Plans and Regional ITS Architectures are examples of “looking across” planning.

5.4 “Looking Within” - System-Specific Planning

This section discusses the influence of the Concept of Operations on System-Specific planning.  Since planning is such an important activity within a transportation management system, the concept of operations plays a key-supporting role in this activity.  This section will provide examples of this and provide testimonials from transportation professionals.  Operations Handbooks, Event Plans, and Business Plans are examples of “looking within” planning.

5.5 Guiding Principles 

This section provides a one-page overview of the key information from this chapter – it will serve as both a summary and a stand-alone page that will be useful as a quick reminder.
5.1 Systems Engineering and Planning

Systems engineering was developed to provide large-scale, complex systems a step-wise and iterative guide to their overall development and life cycle.  In the context of transportation, the systems engineering application to TMS, as well as the application of TMS to resolve regional transportation issues, are relatively new, and transportations’ institutional structures are still attempting to incorporate this new approach.  More classical transportation development processes involve long-range planning and nearer term ‘specify and build’ construction processes.  Presently, new methods and systems are being incorporated into the existing transportation development paradigm; both development processes may be found in use.  This chapter provides a very brief review of how the TMS concept of operations developer may look to the more classical transportation planning processes for guidance.

In systems engineering the Concept of Operations for any TMS serves as the starting and ending points for the development for that system.  It provides the very first general descriptions of the who, what, when, where, why, and how that are built upon using the systems engineering steps to construct the system.  Upon the establishment of the TMS, the Concept of Operations supports the validation of the system relative to its original goals and objectives, and the current environment.

From the perspective of the transportation planning community, the Concept of Operations for any TMS serves as a commentary on function and capability at a given moment for a given region.  Planners look to the future by examining trends, needs, and capabilities of the present.  For planners, the TMS Concept of Operations provides insight into current regional capability, need, and a subset of regional transportation actors’ goals and objectives.  From the perspective of the TMS concept of operations developer, planners and their documents provide many things, primarily knowledge into regional actors, regional prioritization of goals as expressed either explicitly through statements of strategy or program, or implicitly, through the expression of relative allocation of fiscal resources.

The TMS Concept of Operations is a document that effectively supports a wide range of planning activities.  In addition, an effective Concept of Operations will “pull” information from a wide range of planning documents.  For the TMS Concept of Operations developer, the question arises, “How does the Concept of Operations “link” with transportation planning?”  From that relative position, three planning categories appear, and are identified below, and more thoroughly throughout the remainder of this chapter.  It should be noted that interviews with transportation planners relative to the operationally-focused TMS Concept of Operations, revealed the need for transparency across planning and operational documentation no matter what the level – that support for a Concept of Operations from planning documents, and support for planning documents from a Concept of Operations, is bi-directional.

5.1.1 Planning categories

For the sake of structuring the chapter, planning is considered in the following categories
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Table 9.2 - Summary of Operational Criteria and Staffing Required at Each RTMC
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· “Looking Up” - In this section, plans and planning procedures at a high level (“above” the TMS) will be considered.  
· Agency Strategic Plans – Such plans typically reflect an agency’s long-range vision to implement, or achieve, an on-going, or newly established, core business competency.

· Program Plans – Such plans typically reflect an agency’s mid to long term (5-20 year) programmatic implementation of a specific transportation feature that has been set forth by a legal planning process that is generally inter-linked from a local to a federal level.  

· “Looking Across” – In this section, plans and planning procedures in a single region will be considered.


· Regional Transportation Plan – A localized expression of the program plan.

· ITS Architecture –  Documents the physical, logical, and functional relationships between the information system components that support contemporary transportation facilities.

· Regional Transportation Concept for Operations (RTCO) – A multiple stakeholder expression of regional transportation capabilities as focused on achieving a common objective with respect to the operations of that region.

· “Looking Within” – In this section, plans and planning procedures specific to the system itself will be considered.

· Business Planning – An expression for executing long-range TMS vision and goals that maintains a strong relationship to strategic and operational plans.

· Operations Handbook – An operations manual is a critical tool that agencies develop, maintain, and use in managing and supporting the day-to-day operation and activities that are performed with an agencies traffic operations program, TMC control center, or other services.

· Event Plans – Expressions of the management of sporting events, concerts, festivals, and conventions occurring at permanent multi-use venues.  
5.2 “Looking  Up” – Agency & Program Level Planning
An effective Concept of Operations must reflect goals stated in larger agency level plans.  Furthermore, the concept of operations can provide excellent input as these larger plans are developed – by clearly articulating transportation management system goals, vision, and functionality.  This section will explore these issues, in the following classes of plans: 

· Agency Strategic Plans – Such plans typically reflect an agency’s long-range vision to implement, or achieve, an on-going, or newly established, core business competency.  They may be very general, providing a description of a broad, overarching, non-region, non-function specific agency objective that is to be achieved, or they may be more specific, focusing in on the implementation of a specific functional feature through time.  Such plans typically originate from the political establishments, as well as the agency’s upper echelons, to iterate agency motivation and are generally not legally binding.  However, their core features will inevitably be linked, implicitly or explicitly, to those transportation-planning activities supported by legislation.  

· Program Plans – Such plans typically reflect an agency’s mid to long term (5-20 year) programmatic implementation of a specific transportation feature that has been set forth by a legal planning process that is generally inter-linked from a local to a federal level.  This may constitute the construction of new roadway facilities, or the modification to such facilities, or the installation of new technologies, or a combination thereof.  While agency strategic plans may be set forth by a political and executive process, program plans are much more well established documents derived from a planning process that is legally bound and tied to budgets; such programmatic plans are often tied to regional Metropolitan Planning Organization (MPO)-driven Transportation Improvement Programs (TIPs) and State-level, State-wide Transportation Improvement Programs (STIPs).

5.2.1 Agency Strategic Plans

From the relative position of any TMS developing, or having developed, a Concept of Operations, agency strategic plans are considered to be guidance from ‘above.’  They serve as leadership expressions of motivations for the agency.  The TMS Concept of Operations can both support and gain from such plans.

· Information within these plans that can “feed” a concept of operations

· Provides overarching institutional goals and objectives – a TMS developing a concept of operations will be able to draw upon the overarching agency’s vision and mission in general, or specific to a given function.  For example, generally, an agency might express that their objective to assure the safe and efficient transport of people and goods across roadway facilities throughout the agency’s jurisdiction; a TMS developing a concept of operations within a subordinate region of that agency will need to align their objectives with the overarching agency’s. 

· Conveys institutional ‘weight’ on a particular function – an overarching agency may include ‘safety, efficiency, and mobility’ as part of their overall strategy, a TMS concept of operation developer may glean a priority of their mission focus based on the placement of the words within the overarching mission statement – safety first and foremost, tempered with efficient mobility.

· Provides agency functional and geographic scope – Overarching agency strategic plans can provide a TMS concept of operations with the primary boundaries, functionally and physically, within the overarching agency’s jurisdiction.  The TMS will likely not operate beyond those boundaries – though there are now evolving exceptions to this rule, especially in areas of multiple jurisdictions crisscrossing a single metropolitan region – Regional Transportation Concept for Operations, addressed further below, are now providing the formalized extensions to such agency limitations.

· Provides upper-level stakeholder identification – Agency level planning serves as an initial source for identifying those groups who have a stake in the system at the agency level.  All stakeholders will not be identified here, since all stakeholders are not at the agency level; however, the clear inter-agency relationships that exist before developing the system will be influential during the development process.
· Information within a Concept of Operations that can “feed” these plans.  From the ‘bottom-up,’ an existing TMS Concept of Operations provides upper echelon agency strategic plans with:  
· Conveys an understanding of regional, functional scope, mission, and activities – agency strategic planners can utilize the TMS concept of operations as one of many references to inform their plan relative to the transportation capabilities within a region.

· Provides regional public perspective – A TMS Concept of Operations can let the overarching agency gain an understanding into how the public perceives its mission within a region, given that the TMS Concept of Operations, linked to the system validation plan, have been receiving feedback from the general public as a measure of effectiveness.
· Provides regional capital and operational policies and needs – For example, if TMS staff identify different capital infrastructure needs or operational policies as a result of day-to-day operations, there should be procedures in place for these lessons learned to inform strategic thinking.

· Educate planners and policy makers on the role and benefits of a TMS – the high-level description of system goals, functionality, and operations along with the readability of a well-formed Concept of Operations document will convey important information concerning the TMS to decision-makers at the agency level.

· Example(s): 
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5.2.2 Program Plans

While guidance from agency strategic plans for a TMS Concept of Operations is important for institutional synergistic issues, the relationship to program plans may have institutional, legal, and fiscal implications.

· Information within these plans that can “feed” a Concept of Operations.

· Providing similar features as found within agency strategic plans (as identified above), such as:

· Provides overarching institutional goals and objectives 

· Conveys institutional ‘weight’ on a particular function

· Provides agency functional and geographic scope

· Provides upper-level stakeholder identification

· Conveys functional constraints through budget elucidation – Program plans help to identify what programs get what funding.  Therefore, a developing TMS Concept of Operations may be able to estimate the extent of their future functional capability by examining a program plan’s budgetary disbursement.  
· Conveys functional focus by presenting objectives quantified in their importance by fiscal disbursement – Similar to the above statement, this is more subtle, where by exploring the program plan’s relative disbursement of funding may assist the TMS Concept of Operations developer in identifying the true objectives of the upper level organizations.

· Outlines plan for large-scale future investments – Program plans will discuss large-scale transportation projects that can be sources of funding for future or existing TMSs.

· Information within a Concept of Operations that can “feed” these plans.

· Providing similar features as found within agency strategic plans (as identified above), such as: 
· Conveys an understanding of regional, functional scope, mission, and activities

· Provides regional public perspective
· Provides regional capital and operational policies and needs

· Conveys need with regard to infrastructure and facilities – TMS concept of operations will be able to convey information with regard to the existing, or non-existing need, about the facilities that need to be included in the capital improvements program in each applicable MPO are and the rest of the state.  

· Identifies needed TMS capital investment – A TMS Concept of Operations will provide goals and objectives as well as a needs analysis for the current state of transportation management.  This information will provide the program plan with specific uses and needs of the funding at the TMS level.

· Example(s):



5.3 “Looking Across” – Regional Operations Planning
As transportation operations play a larger role in surface transportation, formal operation planning procedures and practices are becoming prevalent.  A Concept of Operations is an important input into regional operations planning.  Furthermore, when a regional operations plan or architecture exists, the concept of operations should reflect the regional goals and functionality.  This section will address three categories of Regional Operation Planning:

· Regional Transportation Plan – Such a plan is a regional expression of what is to occur within that region relative to transportation, often across the next 10 to 20 years.  Each State may have slightly different institutional arrangements to develop such plans, but they are generally linked to Federally funded regional Metropolitan Planning Organizations, and linked to lower, and higher, State planning processes.  

· ITS Architecture – Such documents explain physical, logical, and functional relationships between the information system components that support contemporary transportation facilities. 

· Regional Concept for Operations – A Regional Concept for Transportation Operations (RCTO) is a comprehensive set of capabilities resulting from sustained collaboration among stakeholders and intended to advance a shared transportation operations objective(s).  It describes the desired state of transportation operations that can that can reasonably be accomplished within a short period of time (about 3 to 5 years).  The RCTO presents the physical elements (i.e. projects), relationships and procedures, and resources arrangements that all must be put in place in order to achieve that desired state.  The RCTO is created out of ongoing collaboration between managers responsible managing and operating the transportation system on a day-to-day basis.  (Excerpt from the July 2004 Draft of “Regional Concept for Transportation Operations – A Management Tool for Making Transportation Systems Management and Operations Real,” prepared by US DoT FHA, Office of Transportation Management.)

5.3.1 Regional Transportation Plan

The Regional Transportation Plan is the "blueprint" for transportation for a region, and it serves as a guide for developing a transportation system that is accessible, safe, and reliable and contributes to a higher quality of life for the region's citizens. The RTP reflects the current state of the region, identifies future transportation needs, and plans responsibly for the entire region. 
· Information within these plans that can “feed” a Concept of Operations. 

· Provides information similar to that information found within Agency Strategic Plans and Program Plans (as reviewed earlier) except for a very focused regional perspective:

· Provides regional institutional goals and objectives 

· Conveys institutional ‘weight’ on a particular function

· Provides agency functional and geographic scope

· Conveys functional constraints through budget elucidation 

· Conveys functional focus by presenting objectives quantified in their importance by fiscal disbursement

· Provides a more detailed list of stakeholders and regional actors than found within Agency Strategic Plans or Program Plans – Due to their geographic scope, the Regional Transportation Plans may be of greater use to TMS Concept of Operations development due to the increased level of fidelity in regional transportation actor identification.  
· Identifies plans for capital investment – The RTP will also convey long term capital spending plans, that will influence any changes in existing TMS function or operations or any new development of a TMS.

· Information within a Concept of Operations that can “feed” these plans.

· Provides information similar to that information needed by Agency Strategic Plans and Program Plans (as reviewed earlier) except for a very focused regional perspective, such as: 
· Conveys an understanding of regional, functional scope, mission, and activities

· Provides regional public perspective
· Provides regional capital and operational policies and needs

· Conveys need with regard to infrastructure and facilities
· Identifies needed TMS capital investment – Information within the TMS Concept of Operations will highlight the functionality and operations necessary to meet the goals and vision outlined at the TMS level.  Understanding the needs at that level will allow the TMS to be included in long-term transportation planning efforts.

· Example(s):


5.3.2 ITS Architecture 

An ITS architecture identifies the components and relationships functionally, logically, and physically for information networks associated with transportation.  Within the ITS architecture framework, there exists a feature that is often confused with a Concept of Operations, it is the ITS architecture’s “operational concept.”  This feature, the operational concept, focuses in on a specific transportation function, rather than an information function, relative to the ITS architecture being addressed. It also explains how the transportation function exists, and operates, within the overall architecture – it is a transportation function specific perspective on a sub-set of the overall ITS architecture.  While the term is similar, a Concept of Operations and an operational concept are different, even though they may contain similar information.  A TMS concept of operations may relate to a pre-existing, overarching, ITS architecture, or it may drive the development of an ITS architecture.  

Within that either the overarching ITS architecture, or the derived ITS architecture, there will exist operational concepts – descriptions of transportation services being facilitated by the ITS architecture.  In a very general sense, the operational concepts are to the ITS architecture as the scenarios are to the TMS Concept of Operations.  It should be noted that the relationship between an ITS architecture and a TMS Concept of Operations should be considered one of the most critical.

· Information within these plans that can “feed” a Concept of Operations.

· Provides functionally-orientated technological component identification – ITS architecture, as identified by the national ITS architecture, or the state-level ITS architecture will identify for the developing TMS concept of operations the appropriate mechanisms that may be fiscally supported through federally or state sponsored TMS infrastructure procurement and deployment.  

· Provides additional insight into stakeholder identification – ITS architecture identified functions may already be performed in a region, reducing the need for TMS concept of operations to technically integrate those capabilities, and look to coordination instead.

· Conveys additional functional scenario development opportunity – Operational concepts identified in national and state ITS architectures may provide additional elucidation into the development of new internal functions or relationships – perhaps even assist in scenario development, assuring system robustness. 

· Information within a concept of operations that can “feed” these plans.

· Serves as a source for ITS architecture improvement – A good CONOPS should identify the primary features of the system and generally how and when they act and under what circumstances, these then, may be reinterpreted into architecture.  There may be well functioning capabilities developed under the new TMS that have not been included in related or upper level ITS architectures; these capabilities may improve associated ITS architectures.  
· Example(s):


5.3.3 Regional Transportation Concept for Operations (RTCO)

This section will explore the link between the emerging regional operations planning focus (the Regional Transportation Concept for Operations) and a system’s Concept of Operations.

· Information within these plans that can “feed” a Concept of Operations.

· Provides a functionally-oriented regional collaborative common objective – The RTCO tends to be multi-jurisdictional and collaborative in nature; pooling the resources from many jurisdictions to address select transportation issues common to the region.  The RTCO therefore identifies an objective relative to the function it seeks to address.  TMS concept of operations can draw upon these objectives and incorporate them into their own objectives hierarchy. 

· Identifies equipment, technology, facilities, people, and systems needed to achieve the objective – Like the common objective, the physical features necessary to accomplish the objective have are identified; a developing TMS Concept of Operations could utilize this as a list of features it requires to enhance the RTCO mission, and their own.  

· Provides a list of regional transportation stakeholders associated with their function – The TMS Concept of Operations could benefit substantially from such a list; functions of regional actors are identified irrespective of their jurisdiction.  

· Identifies RTCO participant stakeholders’ funding and other resources – A kin to the identified list immediately above, regional transportation actors are listed by function and coupled with their financial and human resources, another potentially very useful feature in understanding the jurisdictional focus on select transportation capabilities.  Relative to the TMS Concept of Operations, this will be useful in optimizing one’s own capabilities.  

· Describe information within a Concept of Operations that can “feed” these plans.
· Provides information similar to that information needed by Regional Transportation Plans (as reviewed earlier) except for the multi-jurisdictional, function-specific focus, such as: 
· Conveys an understanding of regional, functional scope, mission, and activities

· Provides regional capital and operational policies and needs

· Conveys need with regard to infrastructure and facilities
· Provides additional insight into concept of operations development – in essence a derivative of a TMS concept of operations, the RTCO may serve as a guide to developing or revising a TMS concept of operations, specifically with regard to detailed scenarios and user oriented descriptions.
· Conveys a more detailed look at a system that is part of regional operations – In order for a RTCO to provide a clear and cohesive look at regional transportation operations as a whole, a concise definition of a TMS within that region is necessary.  A Concept of Operations provides this information for a TMS, which will then be used to form a holistic view of regional transportation operations

· Example(s): [A clear cut TMS Concept of Operations is being identified that relates to a RTCO.]

5.4 “Looking Within” – System-Specific Planning

Planning is an important activity within a TMS.  The concept of operations plays a key-supporting role in this planning.  The following three types of system specific planning are unique as, for many existing TMS, they may combined, serve as a Concept of Operations – rather, pooling information from each, the analyst should be able to generate the basis for a Concept of Operations similar those recommended practices outlined in previous chapters.  These planning documents include:
· Business Planning – A TMS business planning document is a plan for executing long-range TMS vision and goals that maintains a strong relationship to strategic and operational plans.  If consists of the following:

· The Business Concept – outlines, at a high level, key functions and services, as well as desired functions and services; describes the current TMC, including technical and institutional relationships, its ‘place’ and role in the regional context, objectives and goals for how the TMC needs to operate (based on consensus-based stakeholder input to how the TMC needs to function and should function as well as key goals/functions identified for the TMC through other planning processes, including regional ITS architecture, Concepts of Operations, and higher-level goals from agency strategic planning); provides an overall vision.

· Strategies – The TMC Business Plan needs to document an overall process for achieving the vision, specifically what actions, implementations, upgrades, enhancements, integration, etc. need to occur and what they will accomplish. By mapping the current state to desired state for the TMC, strategic directions can be established. The Business Plan also needs to identify timeframes, dependencies and implementation responsibilities.

· Value Proposition/Benefit (What’s the Payoff?) – The TMC Business Plan should define benefits, and ‘sell’ the Business Concept to key decision makers, leaders, partner agencies, etc.

· Organization and Management – Within the TMC Business Plan, roles and responsibilities of primary and partner agencies are defined – who owns, who manages, who participates. Overall organization, including personnel and staffing should be documented. The TMC’s relationship to other agencies, and within its ‘owning’ agency also is defined.

· Financial Plan – Includes budget and timeframes, potential funding mechanisms, working within agency and regional funding/programming processes, as well as outlines procurement issues, requirements and challenges.  [Derived from the TMC PFS web site – Transportation Management Center Business Planning and Plans Handbook. (http://tmcpfs.ops.fhwa.dot.gov/cfprojects/new_detail.cfm?id=54&new=0) ]

· Operations Handbook – An operations manual is a critical tool that agencies are encouraged to develop, maintain, and use in managing and supporting the day-to-day operation and activities that are performed with an agencies traffic operations program, TMC control center, or other services. The purpose of an operations manual is to document the policies, procedures, plans, and other support activities that are performed to achieve the mission, goals, and objectives of the agencies program or TMC. This TMC operation manual is intended to define the roles, responsibilities, functional capabilities, services provided, major tasks, and other day-to-day activities that are performed. [From the TMC PFS web site – TMC Operations Manual Project Proposal. (http://tmcpfs.ops.fhwa.dot.gov/cfprojects/new_detail.cfm?id=58&new=0) ]

· Event Plans – Planned special events include sporting events, concerts, festivals, and conventions occurring at permanent multi-use venues (e.g., arenas, stadiums, racetracks, fair-grounds, amphitheaters, convention centers, etc.).  They also include less frequent public events such as parades, fireworks displays, bicycle races, sporting games, motorcycle rallies, seasonal festivals, and milestone celebrations at temporary venues.  The term planned special event is used to describe these activities because of their known locations, scheduled times of occurrence, and associated operating characteristics.  Emergencies, such as a severe weather event or other major catastrophe, represent special events that can induce extreme traffic demand under an evacuation condition.  However, these events occur at random and with little or no advance warning, thus contrasting characteristics of planned special events.  [from TMC PFS Planned Special Events http://tmcpfs.ops.fhwa.dot.gov/cfprojects/new_detail.cfm?id=59&new=2 ]
5.4.1 Business Planning

The concept of operations feeds directly into a business plan.  The business plan is developed after the concept of operations is complete and expands on “business” aspects such as budget, funding, management/governance, and staffing.  ·Information within a concept of operations that can “feed” these plans – unlike many of the other planning type documents identified within this chapter, the business planning document for a given TMS may be the most closely related document to the same given system’s TMS concept of operations.  As such, detailing which items “feed” a concept of operations or vice versa, should simply be a case of conveying general differences.  The two documents should be very similar, and should reference one another.  As compared to the contents of a concept of operations outlined in this document, the business document should differ in much of what was addressed above in the definition of a business plan; these differences includes: 

· Business orientated strategies – The TMC Business Plan needs to document an overall process for achieving the vision, specifically what actions, implementations, upgrades, enhancements, integration, etc. need to occur and what they will accomplish. By mapping the current state to desired state for the TMC, strategic directions can be established. The Business Plan also needs to identify timeframes, dependencies and implementation responsibilities.

· Value Proposition/Benefit (What’s the Payoff?) – The TMC Business Plan should define benefits, and ‘sell’ the Business Concept to key decision makers, leaders, partner agencies, etc.

· Organization and Management – Within the TMC Business Plan, roles and responsibilities of primary and partner agencies are defined – who owns, who manages, who participates. Overall organization, including personnel and staffing should be documented. The TMC’s relationship to other agencies, and within its ‘owning’ agency also is defined.

· Financial Plan – Includes budget and timeframes, potential funding mechanisms, working within agency and regional funding/programming processes, as well as outlines procurement issues, requirements and challenges. 
· Examples

· See also the TMC PFS Business Planning [see TMC PFS web site – Transportation Management Center Business Planning and Plans Handbook. (http://tmcpfs.ops.fhwa.dot.gov/cfprojects/new_detail.cfm?id=54&new=0) ]


5.4.2 Operations Handbook

TMSs generally document specific operations procedures (including standard operating procedures).  These plans further detail the general information presented in the concept of operations.

· Information within these plans that can “feed” a concept of operations.

· Identification of needs if current system not addressing – An operations manual may prove useful to the TMS concept of operations development in detailing the lowest level operational procedures and systems; when compared to the current state of objectives, this may yield an expression of need that must be addressed by the new TMS.

· Identification of personnel and associative activities – Such a low level document may provide a TMS concept of operations with a very detailed list of individual actors within a very specific system; critical in addressing or resolving, objectives and capabilities with the new system.

· Identification of stakeholders – The operations manual will likely also identify a list of entities with whom the existing system will communicate or operate.  This will be of use in identifying stakeholders for the TMS concept of operations.

· Identification of sub-level missions and objectives – Due to the level of the operations manual, that of ‘street level,’ where user activities often relate directly to one another.  The objectives, or tasks, for these lowest level users are often detailed in the operations manual, and will again be of use in the development of a TMS Concept of Operations in assuring that legacy tasks/capabilities are addressed, replaced, or made redundant.

· Identification of facilities and technologies – A kin to the identification of low level stakeholders, users, personnel, tasks, etc., technologies and facilities that are identified by the operations manual will again be of use to the TMS Concept of Operations to assure their inclusion in the needs analysis.

· Information within a Concept of Operations that can “feed” these plans.

· Much of the information found within the TMS Concept of Operations may relate directly to the development of an operations manual.  Users, functions, and scenarios will be reinterpreted into low-level tasks given functions and environmental events.  
· Example(s):

· See also the TMC PFS project on the TMC Operations Manual http://tmcpfs.ops.fhwa.dot.gov/cfprojects/new_detail.cfm?id=58&new=0 


5.4.3 Event Plans

Plans are often developed to manage specific events.  These plans link directly to the system concept of operations.

· Information within these plans that can “feed” a Concept of Operations.

· Identifies regional stakeholder identification, capabilities, and needs – Relative to the given event, such plans will yield a list of transportation users and managers that will provide a developing TMS concept of operations with an excellent, event specific (scenario) list of stakeholders for inclusion within their system.

· Provides the basis for Concept of Operations scenario development – Regional event plans may be one of the best possible sources for generating the new TMS concept of operation’s scenarios.  If not for a new concept of operations, then event plans are useful in validating the TMS concept of operations relevancy to the current environmental conditions.

· Information within a Concept of Operations that can “feed” these plans.

· Provide event planners with a regional transportation capability’s focus – specifically, the scenarios within the TMS Concept of Operations will convey a the details of the TMS’s capability.

· Provide event planners with a list of the TMS participating stakeholders’ capability relative to a specific regional transportation need – The TMS Concept of Operations can provide event planners with an understanding of a regional capability – a tool.  Further, it will likely also identify other transportation actors, the even planners will need to address.

· Example(s):

· See also the TMC PFS Event Planning http://tmcpfs.ops.fhwa.dot.gov/cfprojects/new_detail.cfm?id=59&new=2 


5.5 Guiding Principles 

·  “Looking Up” - In this section, plans and planning procedures at a level “above” the TMS will be considered.  

· Agency Strategic Plans 

· Provides overarching institutional goals and objectives 

· Conveys institutional ‘weight’ on a particular function 
· Provides agency functional and geographic scope 
· Provides upper-level stakeholder identification
· Conveys an understanding of regional, functional scope, mission, and activities.

· Provides regional public perspective 
· Provides regional capital and operational policies and needs

· Program Plans 

· Conveys functional constraints through budget elucidation 
· Conveys functional focus by presenting objectives quantified in their importance by fiscal disbursement 
· Conveys need with regard to infrastructure and facilities
· “Looking Across” – In this section, plans and planning procedures in the same region will be considered
· Regional Transportation Plan  

· Provides regional institutional goals and objectives 

· Conveys institutional ‘weight’ on a particular function

· Provides agency functional and geographic scope

· Conveys functional constraints through budget elucidation 

· Conveys functional focus by presenting objectives quantified in their importance by fiscal disbursement

· Provides a more detailed list of stakeholders and regional actors than found within Agency Strategic Plans or Program Plans 
· ITS Architecture  

· Provides functionally-orientated technological component identification 

· Provides additional insight into stakeholder 

· Conveys additional functional scenario development opportunity 

· Serves as a source for ITS architecture improvement 

· Regional Concept for Operations  

· Provides an functionally-orientated regional collaborative common objective

· Identifies equipment, technology, facilities, people, and systems needed to achieve the objective

· Provides a list of regional transportation stakeholders associated with their function  

· Identifies RTCO participant stakeholders’ funding and other resources 

· Provides additional insight into concept of operations development 
· “Looking Within” – In this section, plans and planning procedures specific to the system will be considered.

· Business Planning – The concept of operations feeds directly into a business plan.  The business plan is developed after the concept of operations is complete and expands on “business” aspects such as budget, funding, management/ governance, and staffing.  Unlike many of the other planning type documents identified within this chapter, the business planning document for a given TMS may be the most closely related document to the same given system’s TMS concept of operations.

· Operations Handbook

· Identification of needs if current system not addressing 

· Identification of personnel and associative activities

· Identification of stakeholders

· Identification of sub-level missions and objectives 

· Identification of facilities and technologies 

· Information within Concept of Operations will directly to the development of an operations manual 

· Event Plans

· Identifies regional stakeholder identification, capabilities, and needs

· Provides the basis for concept of operations scenario development

· Provide event planners with a regional transportation capability’s focus

· Provide event planners with a list of the TMS participating stakeholders’ capability relative to a specific regional transportation need 


































Example  — This example shows a clear relationship between the vision stated in the Oregon DOT ITS Strategic Plan (below in Part 1) and the vision statement in the Concept of Operations for the Traffic Operations Center (below in Part 2).  The Concept of Operations focuses on disseminating information that will be necessary for Oregon DOT to be able to achieve the high-level goals in the ITS Strategic Plan.


Part 1 – Oregon DOT ITS Strategic Plan


The vision of ITS in Oregon is to adopt systems, technologies and partnerships that enhance mobility, transportation efficiency, safety, productivity and to promote economic prosperity and livability.  The goals of implementing ITS in Oregon are to:


Improve productivity of the transportation system users;


Improve safety;


Improve efficiency of the transportation system;


Improve mobility and accessibility;


Improve intermodal connections;


Promote environmental responsibility and reduce energy use;


Promote economic development in Oregon;


Utilize technology as an asset of the transportation system.





ITS can address the current and future needs of the transportation system in Oregon by:


Allowing for better management of transportation supply and demand: Transportation system managers are able to respond immediately to operational needs.


Promoting the use of alternative modes and connectivity across the different modes: Improved traveler information gives users better understanding of their choice and options.


Increasing travel efficiency and mobility without increasing the physical size of the transportation facility: Use of technology to manage highways and transit results in getting the most out of transportation capital.


Enabling travelers to choose travel time, mode, and route efficiently based on real-time roadway and transit status information: Travelers are provided with better and current information and choices regarding traveling.


Reducing the cost of operating and maintaining transportation facilities and services: Public sectors can save significant amount of operating and maintenance costs by using products that equipped with newer technology and better reliability.


Providing increased safety and security to travelers: Reduction in time to response and clear incidents as well as closed circuit television surveillance significantly improves safety.





Part 2 – Oregon’s TOCS Concept of Operations vision statement:


Mission, vision, goals, and objectives of the business that relate to the services delivered by the system:


“The ODOT Transportation Operations Center System provides a unified, statewide platform for around the clock coordination of transportation related services between internal and external customers.”


Goals and Objectives. The goals and objectives of the TOCS is to integrate the hardware and software systems used by the TOC operators and district office personnel to provide a seamless operational platform that provides for immediate information dissemination and close operational ties between TOC’s and their customers and partners both public and private.





























Example —The Maricopa Association of Governments of the metropolitan region of Phoenix, Arizona, has recently developed a Regional Concept of Transportation Operations.  The following excerpts show the relationship between the program planning effort, the Maricopa Regional Concept of Transportation Operations & Traffic Signal Optimization Program (below in Part 1) whose goal is of optimizing traffic signals, and the Regional Transportation Concept of Operations (below in Part 2).





Part 1 – Maricopa Regional Concept of Transportation Operations & Traffic Signal Optimization Program


Traffic Signal Optimization Program (TSOP) is a project in the FY 2004 MAG Unified Planning Work Program. The purpose of this project is to provide technical assistance to member agencies for improving traffic signal coordination, optimization and review operations through simulation modeling. Individual projects will be launched through the MAG ITS/TE on-call consultant services contract. 


This program is supported by federal Congestion Management and Air Quality (CMAQ) funds to provide consultant assistance to member agencies. The TSOP has been championed by the MAG Intelligent Transportation Systems Program to provide traffic engineering assistance for refining signal operations across the MAG region. Eleven traffic signal projects from 9 MAG member agencies have been selected in this fiscal year. The projects range from developing Synchro network, coordinating signal timings among agencies and optimizing existing signal timing plans.


Part 2 – Excerpt from Regional Transportation Concept of Operations


Initiatives


Eleven initiatives are recommended as a framework of actions for the region to follow in pursuit of the stated vision of providing a safe, reliable, efficient and seamless surface transportation system. Through these initiatives, the goals established for the ten categories of regional operations can be achieved. Associated with each initiative are the functions, or action steps, to be carried out in executing the initiative. These functions are at the core of implementing the Regional Concept of Transportation Operations recommendations.


REGIONAL TRAFFIC SIGNAL OPTIMIZATION PROGRAM


Improved traffic signal timing within cities and across jurisdictional boundaries will result from better regional traffic engineering collaboration.


Optimize agency traffic signal system operations.


Optimize traffic signal operations of crossborder traffic signals and regional arterials.


Develop regional pre-set traffic signal timing structure and criteria for traffic signal timing plan changes during incidents.








Example – Below the Texas Highway Operations Manual (excerpt below in Part 1) demonstrates general concept of an incident in the context of Texan highways, where the DalTrans systems’ Operational Concept Document (excerpt below in Part 2) detail how a specific system will handle such incidents given TxDoT’s preferences and the regional technical and non-technical capabilities in Dallas. 


Part 1 – Texas Highway Operations Manual - Chapter 9 - Incident Management Section 3 - Incident Response and Management


INCIDENT RESPONSE AND MANAGEMENT


An effective process for responding to an incident is vital to a successful traffic management system. The management process involves several distinct steps, each of which has an impact on the speed and accuracy of the response. The components of the process are the detection, evaluation/response, and removal of an incident. The application of this process to roadway corridors can take the form of reducing the incident duration, increasing the capacity, or reducing the traffic demand, The Incident Response Guide provides a description of the response steps and techniques appropriate under specific incident situations.


1.0 Components of Response


From an incident management standpoint, an incident can be viewed in terms of the different activities that contribute to the length of an incident. … The time required to perform each of the incident response activities can be grouped into three periods: detection time, evaluation/response time, and removal time. The sum total of these is equal to the total incident duration. Separating the incident duration into these components allows for a better calculation of the incident duration. Consideration of the factors affecting each component can lead to the discovery of where the incident management process can be strengthened and improved.


Part 2 – DalTrans, DalTrans-OCD-1.15, 4.3.3 ATMS08 – Incident Management System


This market package manages both predicted and unexpected incidents so that the impact to the transportation network and traveler safety is minimized. Requisite incident detection capabilities are included in the freeway control market package and through the regional coordination with other traffic management and emergency management centers, weather service entities, and event promoters supported by this market package. Information from these diverse sources are collected and correlated by this market package to detect and verify incidents and implement an appropriate response. This market package provides Traffic Management Subsystem equipment that supports traffic operations personnel in developing an appropriate response in coordination with emergency management and other incident response personnel to confirmed incidents. The response may include traffic control strategy modifications and presentation of information to affected travelers using the Traffic Information Dissemination market package. The same equipment assists the operator by monitoring incident status as the response unfolds. The coordination with emergency management might be through a CAD system or through other communication with emergency field personnel. The coordination can also extend to tow trucks and other field service personnel.


4.3.3.1 Incident Detection


DalTrans operations personnel will detect that an incident has occurred from the following sources:


• Traffic images – While periodically examining a section of roadway, an operator discovers that an incident has occurred.


• Traffic sensors – Using input from traffic sensors, the Analyze Traffic Data for Incidents process has detected an incident. An operator visually verifies that an incident has occurred at the specified incident location using a camera.


• 911 calls – Drivers discover or are involved in an incident and call 911. 911 personnel input the incident into the 911 system, which automatically notifies the DalTrans system of the incident. An operator visually verifies that an incident has occurred at the specified incident location using a camera.


• Police scanner – While listening to a police scanner, an operator discovers that an incident has occurred.


• Courtesy patrol calls – A driver calls directly into the courtesy patrol number that is often shown on DMSs around the region, and courtesy patrol notifies a DalTrans operator of the incident. If the courtesy patrol dispatcher is currently too busy to field the call, a DalTrans operator will take the call directly.





Example – The following RTP, the Oregon DOT Regional ITS Operations & Implementation Plan for the Eugene-Springfield Metro Area (excerpt below in Part 1) gives four high-level transportation goals, dealing with the improvement of transportation via ITS infrastructure for the region.  The statewide Traffic Operations Center Concept of Operations (excerpt below in Part 2) outlines a vision that will enable the region to meet these goals through the use of ITS technology to disseminate real-time traffic information; highlighting the relationship between a regional transportation plan and a Concept of Operations.  





Part 1 – Regional ITS Operations & Implementation Plan for the Eugene-Springfield Metro Area


Goal #1: Build consensus and improve coordination among project stakeholders. 


Build consensus among the Steering Committee members. Build a coalition among all ITS stakeholders in the Eugene-Springfield metropolitan area. Share resources between local and regional agencies. Coordinate and integrate projects with other agencies. Promote public and private partnerships for ITS deployment, operations, and maintenance. Develop a concept of operations with a seamless interface between agencies. 


Goal #2: Improve and maintain a safe transportation system. Reduce frequency, duration, and effects of incidents. Reduce emergency response times. Reduce recurrent congestion. Coordinate incident response with other local and regional agencies. 


Goal #3: Improve the efficiency of the transportation system. Improve travel time for vehicles, including transit vehicles. Reduce travel time variability. Reduce fuel consumption and environmental impacts. Improve transit service reliability. Improve maintenance and operations efficiencies. 


Goal #4: Deploy functional and cost efficient ITS infrastructure. Deploy systems that fit in with future improvements. Deploy systems with a high benefit-to-cost ratio. Deploy systems that maximize the use of existing infrastructure. Deploy systems with minimal use of maintenance and operational support. Integrate deployments with other local and regional projects.





Part 2 – Oregon’s TOCS Concept of Operations vision statement


Mission, vision, goals, and objectives of the business that relate to the services delivered by the system:


“The ODOT Transportation Operations Center System provides a unified, statewide platform for around the clock coordination of transportation related services between internal and external customers.”


Goals and Objectives. The goals and objectives of the TOCS is to integrate the hardware and software systems used by the TOC operators and district office personnel to provide a seamless operational platform that provides for immediate information dissemination and close operational ties between TOC’s and their customers and partners both public and private.





Example – The Oregon DOT Regional ITS Operations & Implementation Plan for the Eugene-Springfield Metro Area (excerpt below in Part 1) provides an extensive list of that region’s ITS Architecture Information Flows.  The statewide Traffic Operations Center Concept of Operations (excerpt below in Part 2) identifies several operational concepts, such as incident management, and then details roles and relationships within those concepts.  The roles for select agencies relate to the ITS Architecture Flows identified.  


Part 1 – Regional ITS Operations & Implementation Plan for the Eugene-Springfield Metro Area (Regional ITS Architecture Flows)


�


Part 2 – Oregon’s TOCS Concept of Operations Incident Management Operational Concept


Incident management is the work done to detect and respond to any event that occurs on the ODOT road network that has a potential impact on public safety, traffic flow or asset maintenance.


The activities of Incident Management include incident detection, response planning, resource tracking and coordination as well as output to the traveler information systems.  The specific roles and responsibilities for these activities are identified in the Incident Management table below.


…


Significant incident management partnerships include:


LEDS:  The Law Enforcement Data System will continue to be used by TOC operators for license plate checks, for Vehicle Identification Numbers (VIN), as well as for administrative messaging and any other functions authorized by the LEDS system owners.   


OSP:  The Oregon State Police continue to be a key partner in ODOT’s incident response operations.  An interface to OSP will be created as part of the new TOC system.  The interface will support two-way sharing of open and historical incident data as well as the ability to “hand-off” or send an incident to the OSP system.  Messaging capability between operators in both systems will also be supported.  The key feature of the new interface is to be re-usable for multiple incident and emergency response partners.


911 Centers: As in the past, it is expected that the 911 Centers operating in Oregon and adjacent states will continue to be the point of contact between ODOT TOCS operations and local law enforcement and local emergency responders.  The enhancement offered by the proposed new system is that 911 and other emergency responders will have the option to share their system data with ODOT using a common data interface.   





Example – The following example discusses the regional vision for the Maricopa Association of Governments that is included in the Regional Concept of Transportation Operations.





A safe, reliable, efficient and seamless surface transportation system for the MAG Region.


To provide a safe, reliable, efficient and seamless surface transportation system for the MAG Region, agencies have identified a need for stronger coordination and collaboration for regional operations. Six key principles provide the foundation for this new approach to regional operations, and guided the development of the Regional Concept of Transportation Operations. To accomplish this vision, coordination needs to happen at all levels to:


Share information, coordinate resources, and link systems among state, local, transit, and emergency services agencies in the Region;


Manage and operate our systems to their optimum performance, efficiency and safety;


Identify and secure the funding for operations, and mainstream operations requirements into annual and program budgets;


Agree on roles and responsibilities for local and regional agencies, with an emphasis on those roles and responsibilities needed to carry out regional functions;


Develop the policies that are needed at the regional level to be sure that agencies can make maximum use of available resources, and are able to share resources where it benefits and enhances the safety and efficiency of the Regional transportation system; and


Actively measure the performance of the strategies and map to the three year and five year goals that have been established.








Example – Mass Highway’s Regional Traffic Operations Center (RTOC) (excerpt below in Part 1) 


Part 1 – Mass Highway’s Regional Traffic Operations Center (RTOC)


3.2.1	Event Management


The event management function encompasses all functions associated with event detection, confirmation and response.  An event is defined as something which blocks or closes one or more lanes and/or shoulders on a road, or poses a safety hazard.  A blockage is a random occurrence, whereas a closure is an access restriction initiated by agencies such as Police or roadwork authorities.  Events can be planned (e.g., roadwork lane closure) or unplanned (e.g., incident, adverse weather conditions).  Full highway closures (planned or emergency) are special cases of planned and unplanned events.


…


3.2.1.2	Planned Events


This category includes events for which the operators have prior knowledge and which may generate intense but relatively predictable traffic flows such as:


·	Sporting events;


·	Planned maintenance or construction work; and


·	Special events.


Part 2 – under development








Example – Florida’s Department of Transportation has generated related ITS Business Plans and Concept of Operations for ITS deployment along select interstate highways.  From � HYPERLINK "http://www.floridaits.com/Newsletters/12-01_newsletter/newsletter_p2.htm" ��http://www.floridaits.com/Newsletters/12-01_newsletter/newsletter_p2.htm� “A Concept of Operations and Business Plan were prepared that outline how the ITS system will be managed, operated, implemented and maintained. The Concept of Operations discusses specific roles and responsibilities for the corridor deployment from an operational requirements perspective. The Business Plan identifies major program objectives, specific strategies and tactics to accomplish these objectives and the roles and responsibilities of the parties in carrying out the plan.”  The examples below highlight staffing detail differences. 


Part 1 – Florida Department of Transportation – Technical Memorandum No. 42 – ITS Business Plan for Deployment along Florida’s Principal FIHS Limited-Access Corridors


�


Part 2 – Florida Department of Transportation – Technical Memorandum No. 41 – ITS Corridor Master Plans: Concept of Operations ITS Deployments along Florida’s Principal FIHS Limited-Access Corridors


�
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