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Project Proposal Form

	Project Category: Improving Day-to-Day Operations of TMCs
Project Number: 1

Project Title: Staffing & Scheduling for Day-to-Day Operations: Phase 2 – Software Development

	Statement of Problem:

One of the most complex procedures in assuring an efficient and well-prepared TMC shift operation is it’s staffing.  Proper staffing determines whether the operation meets the expectations of both the TMCs internal and external customers.  When preparing a schedule for the daily shift operation, it is essential to consider a myriad of criteria to assure that the schedule’s integrity is sound in both its workload and level of experience.

Consequently, funding was dedicated to the “TMC Staffing Resources and Guidance for Day-to-Day Operations” Project in 2003.  The purpose of the project was to produce a technical document that provide guidance and recommended practices to assist TMCs with staffing workload, shift patterns and scheduling decisions.  However, the technical document to be produced will not provide an interactive, easily accessible and readily usable format for the practitioners.

This Phase 2 project would build off the previous effort to develop an interactive software tool that takes the pertinent information contained in the technical document to be developed in phase 1 effort.  While the staffing tool can be useful in the short range planning of weekly schedules and daily work role assignments; more importantly, it can be used to forecast the demand for future staffing levels.  This can be an important resource in the familiar scenario of expanding TMCs.  



	Suggested Approach:  

The purpose of this project is to take the pertinent information contained in the final document produced for the TMC Staffing Resources and Guidance for the Day-to-Day Operations Project and develop an interactive software tool that TMC managers, supervisors and human resources personnel can use to quickly and easily assess available staffing resources and needs, perform the workload analysis, and make scheduling and shift operation decisions for immediate and future needs.

The proposed approach includes:

· Determination of Appropriate Information/Materials and Identification of Gaps:

· Determine what parts of the Phase 1 final report or effort can be used to produce desired products.

· Identify critical gaps in requirements and what must be done to fill in those gaps.

· Identify what parts of the Phase 1 final report or effort should be included in tool as background information

· Development of Functional Requirements, Software Requirements and Architecture, and Configuration Management

· Tool Design:

· Design a preliminary structure for the tool.  What would the users have to work with, what information will they be asked, how will the users provide information.

· Design hardcopy versions of interface screens.

· Section alternatives for tool delivery system and software/hardware requirements.

· Tool Development

· Design User Guidance and Outreach Plan:

· Develop a “how-to” structure as an aid to users 

· Develop an outreach plan for informing appropriate audience about the tool.

· Develop Tool Evaluation Plan:

· Create evaluation criteria.

· Produce evaluation plan.

· Conduct Tool Evaluation by Users:

· Select 3 to 5 TMCs to evaluate the tool.

· Produce report on evaluation results.

· Identify methods, processes, techniques, and tools to develop and update the software tool

· Produce Final Tool:

· Based on results of user evaluation suggest changes to tool.

· Produce Final Tool.

· Product Outreach Material



	Products:

The main product of this project would be an interactive software tool for TMC staffing workload analysis and shift and scheduling decisions.

	End Users (Product Customer):

-State and local agency TMC managers, supervisors, and human resource personnel.

-Private sector companies who provide contract services to TMCs.



	Training, Outreach, and Distribution Plan:

-Outreach and awareness as to the availability of the product through professional organizations.

-Publicized through FHWA Divisions, Resource Centers and related program activities.

-The handbook will be available via CD as well as traditional print format.

	Rough Order of Magnitude Cost:

Person Hours: 




Labor Cost:

$


Direct Costs:

$


Total Cost:

$ 175,000


	Comments:

-Direct costs include limited funding to accommodate any interaction and review of practitioners on the development of this product and to obtain any available information from agencies via interviews and on-site visits to support development of case studies.

-Support initial distribution of limited number of copies to each State DOT.

	In-Kind Support or Other Funding (Beyond SP&R):

-FHWA and pooled fund participants technical support and project management in the development of the project proposal, scope and product development.

	Suggested Schedule for Major Milestones:

-Project scope and request for project proposals to perform work: 4 months

-Review proposals, negotiate and initiate contract: 3 months

-Determine desired products and formats: 1 months

-Review Phase 1 document, determine appropriate information and identify gaps: 1 months

-Develop tool: 3 months

-Design user guidance and outreach plan: 2 months

-Develop tool evaluation plan: 1 months

-Conduct tool evaluation: 1 months

-Produce final products: 3 months

-Outreach and distribute products: 1 months

	Benefits:

Once the staffing tool is developed and implemented, a myriad of useful information can be extrapolated:

· Employee schedules

· Future staffing forecasts

· Timelines for personnel procurement and recruiting·
Staffing costs analysis

· Staff productivity goals

· Performance analysis based on day, time and shift.
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Project Proposal Form

	Project Category: Developing, Training, Hiring, and Contracting
Project Number: 2

for TMC Staff and Services

Project Title: Procuring, Managing, and Evaluating the Performance of Contracted TMC Services

	Statement of Problem:

The current trend in the operation and maintenance of transportation management systems is the public sector outsourcing of TMC operations and maintenance activities to private contractors.  This outsourcing is typically the result of the generally accepted objective of downsizing government.  Many public sector organizations that own and operate Transportation Management Centers (TMCs) and their associated field infrastructure are outsourcing various portions of their operations and maintenance and have widely varying models for the accomplishment of this outsourcing.  Costs for outsourcing vary widely based upon the contracting method, variation in the items covered in the contracts, response and reporting requirements, geographic coverage area, availability of repair and replacement parts, qualified labor, and existing documentation of the systems to be supported.  No effort has been undertaken to develop a collection of best practices for outsourcing systems support for TMCs.  A comparison of various methodologies being utilized for outsourcing of support and maintenance services would be beneficial to system owners when making decisions regarding outsourcing support for their systems.

The objective of this project would be to develop a technical document that provides guidance and recommended practice to TMC owners and managers to determine their outsourcing needs, activities and the methodologies being utilized to operate and maintain the transportation management systems.  This document would also include a compendium of best practices for the outsourcing of TMC maintenance and operations activities and a comparison matrix for benefits of various methodologies that might be applied to functional areas of the total systems.



	Suggested Approach:  

The major focus of this effort would be a scan of current TMC owners to determine outsourcing activities and the methodologies being utilized.  After categorizing outsourcing activities, extended fact finding interviews would be conducted with TMC personnel and contractors involved in representative methods to document what is working, what does not work, and what could be improved.  Conclusions could be drawn regarding best practices versus methodologies and practices that have proven not to meet needs and expectations. 

Tasks to be performed may include:
1. Identify current systems that outsource operations in support of all or parts of their systems.

2. Categorize varying parts of the systems to allow for comparison of methodologies and models.  Categories may include: 
· Facilities (HVAC, UPS, fire systems, water detection systems, electrical distribution)

· Information Technology Systems Hardware (servers, desktop hardware, projection equipment, switching equipment, network equipment) 

· System software support (enterprise software support such as database, firewall, compilers, inter-process communications, etc.) 

· System software applications (web applications, user interfaces, libraries, data acquisition applications, etc.)

· Communications systems (call distribution, automated answering systems, desktop hardware, field infrastructure, switches, etc.) 

· Field infrastructure (VMS, cameras, detector systems, environmental sensor stations, signal equipment, ramp meters, etc)

· Operations support (console operators, telephone operators, shift supervisors, emergency response operators, etc.).
3. Identify various outsourcing models being utilized by the identified systems such as low bid, cost plus fixed fee, warranty coverage agreements, or other models for portions of the systems.

4. Develop decision matrices for each model that would allow comparisons to outsourcing decisions.



	Products:

Final product would be a technical document that provides guidance and recommended practice to assist TMC owners and managers in determining their outsourcing needs and activities, and the methodologies for outsourcing operations and maintenance of TMCs and/or transportation management systems.

	End Users (Product Customer):

The intended audience for the final report would be individuals involved in the development of business plans for TMCs and transportation management systems and in the development of support contracts for TMC and transportation management system components or operations.

	Training, Outreach, and Distribution Plan:

-Outreach and awareness as to the availability of the product through professional organizations.

-Publicized through FHWA Divisions, Resource Centers and related program activities.

-The handbook will be available via CD as well as traditional print format.

	Rough Order of Magnitude Cost:

Person Hours: 




Labor Cost:

$


Direct Costs:

$


Total Cost:

$ 175,000


	Comments:

-Direct costs include limited funding to accommodate any interaction and review of practitioners on the development of this product and to obtain any available information from agencies via interviews and on-site visits to support development of case studies.

-Support initial distribution of limited number of copies to each State DOT.

	In-Kind Support or Other Funding (Beyond SP&R):

-FHWA and pooled fund participants technical support and project management in the development of the project proposal, scope and product development.

	Suggested Schedule for Major Milestones:

-15 months

	Benefits:

Collection of best practices for outsourcing systems support for TMCs would be beneficial to the system owners to:

· Determine if outsourcing TMC operations and maintenance is a viable alternative for their system and 

· Compare various methodologies being utilized for outsourcing to support outsourcing decisions.
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Project Proposal Form
	Project Category: Developing, Training, Hiring, and Contracting
Project Number: 4


for TMC Staff and Services
Project Title: Requirements and Position Descriptions for TMC Support Staff

	Statement of Problem:

The need to identify TMC staffing requirements in a manner that would lead to appropriate job classifications and might also provide guidance in TMC design is one of the highest priority issues for many transportation operating agencies.  It is often difficult to establish TMC personnel job classifications that attract and retain individuals who have the skill and judgment required for TMC operations.  In addition, insufficient consideration is sometimes given to the available staffing pool when designing TMCs. There are currently very limited guidelines or sample position descriptions that TMC managers can use to communicate staffing requirements to designers, personnel offices, legislators, labor unions, etc.  There is little documentation on establishing job classification schemes for integrated TMCs, and there are few objective criteria with which alternative staffing plans can be evaluated.

The TMC Pooled Fund Study (PFS) funded the “TMC Operator Requirements and Position Descriptions” Project in 2002 to produce a technical document that provides guidance on developing TMC operator knowledge, skill, and ability (KSA) requirements, job classifications, and position description.  However, the material produced in the previous effort focused solely on the KSA requirements for TMC control room operating personnel (operators).  It does not provide KSA requirements, job classifications and position descriptions for additional positions necessary to support the day-to-day operations of a TMC.  Such personnel include maintenance technicians, technology and engineering support, system administrators, clerical, supervisory, and management personnel.  

Currently guidance and tools do not exist to allow agencies to assess needs and determine KSA’s required to perform tasks and services required to support the TMC.  TMC PFS projects to date have only addressed such issues related to operators in the control room. This project would build off of the information already compiled for operators and fill the need for guidance to transportation operating agencies in developing KSA requirements and job classifications and descriptions for the TMC maintenance technicians, technology and engineering support, system administrators, clerical, supervisory, and management personnel.  This project would also assess the opportunity to expand the capability of the interactive software developed in previous TMC PFS efforts by incorporating additional information that would be developed in this project. This project would also provide guidance to allow agencies to address these other needs.



	Suggested Approach:  

This project would build off of information already compiled for operators in a previous effort and compiling the needed information related to KSA’s for other tasks and services required to support TMCs.  It would provide a method to support operating agencies and contractors in:

· Identification of support personnel KSA requirements associated with typical TMC operations and tasks.

· Identification of personnel training requirements based on the KSA requirements.

· Development of position descriptions and job classifications (entry level, full performance, and advanced) based on the tasks the personnel is required to perform.

· Assessment of methods and techniques to enhance the interactive software tool for TMC operator requirements with the additional information related to developing TMC staffing requirements, KSA’s, and position descriptions.

The suggested approach includes:

Task A. Source Review and TMC Sample Selection

The product of this task would be a summary of the available sources on TMC functions and the associated tasks for non-operator personnel. This source review would form the foundation for the work that follows. In addition to a review of source materials on TMC functions, a sample of TMCs would be identified to serve as examples of the gamut of common TMC functions and tasks for non-operator personnel.

Task B. Task Description/Identification

The product of this task would be a task description for each of the functions identified in Task A. The task description would include input requirements, processing requirements, output requirements, and performance requirements. For the approved functions and high-level tasks identified in Task A, develop, via task descriptions, low-level task requirements only to a level sufficient to support performance Tasks C, D, and E.

Task C. Identify KSA requirements

The product of this task would be a set of requirements that relates non-operator tasks to knowledge, skill, and ability requirements. Supporting documentation would encompass the knowledge requirements, skill requirements, and ability requirements (KSA's) as a function of the tasks the TMC personnel must perform. Skill requirements refer to levels of proficiency in exercising knowledge or performing tasks. Knowledge requirements refer to the information necessary to (1) qualify for the position (entry level), and (2) the information that must be acquired after assuming a position. Knowledge may be assessed by measuring the accuracy of responses to a standard set of questions. Skill may be assessed by performance time and accuracy assessments. Ability refers to basic intellectual and physical capacities necessary to successfully perform a job, acquire the necessary skills, and apply the necessary knowledge. Ability may be assessed by aptitude tests or may be assumed based on level of education and job history.

Task D. Training Requirements
The product of this task would be a set of task descriptions to staffing training requirements. Task D would be performed in parallel with Task C.

Task E. Comparable Job Classifications
The product of this task would provide TMC managers with information that would be helpful in determining appropriate job classification categories for TMC personnel.  Because job classification encompasses all the functions and the many tasks that TMC staff may perform, it is not amenable to the same approach used for the KSA and training matrices. Job classifications must be based on an assessment of all the requirements for a particular job. Therefore, the first step in this task is to identify job descriptions that are representative, or prototypical, of those for non-operator positions in many TMCs.

Task F. Develop Technical Document

This task would produce a technical reference document that would incorporate and summarize the results of all previous tasks.

Task G. Assess Tool Enhancement

This task would assess methods, techniques, and requirements to enhance the interactive software tool for TMC operator requirements with the additional information related to developing KSA requirements, job classifications, and position descriptions for the support staff of TMCs.

	Products:

· Technical document

· Primer

· Outreach Material: Presentation, Fact Sheet, Tri-Fold Brochure, and Q&A’s.

	End Users (Product Customer):

· State and local agency TMC managers, supervisors, and human resource personnel.

· Private sector companies who provide contract services to TMCs.

	Training, Outreach, and Distribution Plan:

-Outreach and awareness as to the availability of the product through professional organizations.

-Publicized through FHWA Divisions, Resource Centers and related program activities.

-The handbook will be available via CD as well as traditional print format.

	Rough Order of Magnitude Cost:

Person Hours: 




Labor Cost:

$


Direct Costs:

$


Total Cost:

$ 175,000


	Comments:

-Direct costs include limited funding to accommodate any interaction and review of practitioners on the development of this product and to obtain any available information from agencies via interviews and on-site visits to support development of case studies.

-Support initial distribution of limited number of copies to each State DOT.

	In-Kind Support or Other Funding (Beyond SP&R):

-FHWA and pooled fund participants technical support and project management in the development of the project proposal, scope and product development.

	Suggested Schedule for Major Milestones:

-12 months

	Benefits:

Once the staffing tool is developed and implemented, a myriad of useful information can be extrapolated:

· Employee schedules

· Future staffing forecasts

· Timelines for personnel procurement and recruiting

· Staffing costs analysis

· Staff productivity goals

· Performance analysis based on day, time and shift.
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Project Proposal Form
	Project Category: Improving Day-to-Day Operations of TMCs
Project Number: 5

Project Title: Integration of TMC and Law Enforcement

	Statement of Problem:

Interaction between law enforcement and TMC personnel is prevalent and routine.  The integration of law enforcement and TMC personnel is of utmost importance in promoting interagency coordination and cooperation and in facilitating efficiency in incident and traffic management operations.  Typically, law enforcement agencies are more closely coordinated with transportation agencies than are fire and rescue agencies.  The integration of law enforcement and TMCs allows agencies to share resources more efficiently.  With the integration of TMC and Law Enforcement, the potential exists for both agencies to respond more effectively to an incident based on the combined information of the agencies.  In addition, studies have found that for every one minute of clearance time, traffic backs up for four to five minutes.  By closely coordinating with TMC personnel after arriving at the scene of an incident, law enforcement personnel can improve on-scene command and control. By sharing information and working together, TMC and Law Enforcement can each to accomplish their mission in a better and efficient manner.

Traffic incidents have a great effect on the safety of responders and on the mobility of the traveling public using our nation’s roadways.  They can contribute to responder deaths and injuries, response equipment damage, motorist injuries through secondary crashes, and the cost and time of traffic delay in urban and rural areas.  Integrated traffic incident management is emerging as a proven solution to address these safety and mobility concerns.  Traffic incident management is a planned and coordinated process to detect, respond to, and clear traffic incidents and restore traffic capacity as safely and quickly as possible.  This can be achieved by coordinated interactions/integration of multiple agencies.  Integration of TMC and Law Enforcement is one of the key components for the successful achievement of traffic incident management objectives. Since, in most of the cases, the TMC is the first to detect an incident and Law Enforcement is the first to be dispatched to control the scene.

Coordination and cooperation between law enforcement and transportation management can be achieved via collocation, integrated communication and information exchange, and data integration.  Housing the law enforcement personnel at the TMC helps to create a cohesive relationship among the agencies.  However, collocation of law enforcement personnel in a TMC does not necessarily imply cooperation among them.  Integration of the two agencies requires more than collocation, establishing common communication protocols, or information sharing.  
This project would examine issues and synthesize the state of practices, benefits, and challenges related to the integration of law enforcement and TMCs with respect to operational, institutional, technical and procedural aspects.  A technical document would be developed to provide guidance and recommended practices on concept, methods, procedures, and issues to be considered as related to integrating law enforcement with TMCs.



	Suggested Approach:  

The integration issues would be addressed in the following four categories: 1) operational issues, 2) institutional integration, 3) technical integration, and 4) procedural integration.
Task A. Literature Review and Synthesis

The primary product of this task will be a synthesis report that documents and summarizes:

· The literature on integrated law enforcement and TMC.  

· Current best practices / state-of-the-practice in integrated law enforcement and TMC.

· Benefits and Challenges in integration of TMC and law enforcement.

· Identification of gaps in previous studies and the current best practices.
Task B.  Produce Technical Reference Document
This purpose of this task of the project is to produce a technical document that would incorporate and summarize the results of Tasks A.  The key topics related to integrating law enforcement and TMC to be addressed would include, but not be limited to, the following initial list: 

· Operational Issues

· Methods/types of integration; 

· Institutional Issues;

· Technical integration issues;

· Procedural integration issues;

· Benefits and challenges;

· Operating scenarios;

· Equipment, software, communication, data base, and data needs;

· System and equipment integration to share data and control;

· Methods, process, techniques, and factors to consider when developing and evaluating integrated services.
Task C.  Produce Outreach Material
This task is to produce material to support outreach and awareness on issues related to the subject.  The outreach material to be produced may include:
· Project Fact Sheets: to identify key aspects, profile successful practices, identify the benefits or value of integrating control of freeway and surface streets in urban corridors.

· Project Presentation: to provide an overview of the project (e.g., issues/challenges in current practice, purpose of project, expected outcome, findings to date, products to be developed, intended audiences, schedule, etc.).

· A primer: to identify the key aspects, identify issues for their agencies to consider, identify the benefits or value, profile successful practices, describe why and identify opportunities how agencies may benefit from and why they should consider or using various strategies, procedures, techniques, tools, or requirements for integrating traffic control on these systems.

· Tri-fold brochure: to identify key aspects, profile successful practices, identify the benefits or value, and identify the potential procedures, techniques, and tools for integrated traffic control on these systems.
· Technical presentation



	Products:

· Technical Document

· Primer

· Outreach Material: Fact Sheet, Tri-Fold Brochure, Presentation, and Q&A’s

	End Users (Product Customer):



	Training, Outreach, and Distribution Plan:

-Outreach and awareness as to the availability of the product through professional organizations.

-Publicized through FHWA Divisions, Resource Centers and related program activities.

-The handbook will be available via CD as well as traditional print format.

	Rough Order of Magnitude Cost:

Person Hours: 




Labor Cost:

$


Direct Costs:

$


Total Cost:

$ 150,000


	Comments:

-Direct costs include limited funding to accommodate any interaction and review of practitioners on the development of this product and to obtain any available information from agencies via interviews and on-site visits to support development of case studies.

-Support initial distribution of limited number of copies to each State DOT.

	In-Kind Support or Other Funding (Beyond SP&R):

-FHWA and pooled fund participants technical support and project management in the development of the project proposal, scope and product development.

	Suggested Schedule for Major Milestones:

-14 months

	Benefits:


 TMC Pooled-Fund Study 2004 Annual Meeting

Project Proposal Form
	Project Category: Developing TMCs and Managing Their Evolution
Project Number: 11

Project Title: Statewide and Regional TMC Concept of Operations and Requirements

	Statement of Problem:

TMCs play a vital role with ensuring the safe and efficient movement of people and goods on the surface transportation system. The TMC helps to gather, interpret, disseminate traffic and roadway condition information, implement operation strategies and control plans in a more efficient, timely and accurate manner. As a result, it is imperative that the TMC is managed and operated in a manner that optimizes the performance of the roadways being monitored, meets the needs of its customers, and is performing at a desired level that satisfies the mission, goals, and objectives of the investment in the TMCs.  

Many TMCs are regional facilities and are intended to serve particular areas/regions.  However, a TMC can also function as a statewide facility, responsible for providing traffic management, incident management and dissemination of information to the traveling public and the media at a regional or statewide level.  Many of the localized TMCs or TOCs do not operate on a 24/7 basis due to various reasons.  Those TMCs or TOCs may maintain normal operations during daytime hours.  During the nighttime hours, weekends, and holidays, they may be operated by reduced or “on-call” staff.  In certain areas, the control of a TMC is transferred to a 24/7 center such as a 911 center or an Emergency Operations Center (EOC).  As such, the TMCs’ potential may not be fully realized and utilized during those non-operating or reduced-staff hours.  In addition, those TMCs may not be able to provide the intended functions and services in a timely fashion during those hours if critical times suddenly arrive.

A viable way to ensure the key transportation management functions and services are maintained 24/7 throughout a regional or a state is to establish a regional/statewide TMC where the operations of other TMCs within the regional/state could be shared with or transferred to during off hours.

Several policy, institutional and technical issues need to be considered for a regional/statewide TMC implementation.  The development and use of regional and statewide TMC concepts has been limited.  There is a need for detailed information and guidance on what is a regional/statewide TMC; pros and cons of the concept; how it should be developed; how to develop a concept of operations and requirements for regional and statewide TMCs; policy, institutional and technical issues to consider; resources required; stakeholders to involve; process to develop and implement a statewide TMC; and operations and maintenance considerations.



	Suggested Approach:  

The overall objective of this project would be to develop a document that provides technical guidance and recommended practices on the need for, how to develop, and use a concept of operations and requirements throughout the life cycle of a regional or statewide TMC.

The proposed approach includes:

Task A. Literature Review and Synthesis

The primary product of this task will be a synthesis report related to managing, operating, and developing a Statewide TMC that summarizes:

· Existing documents and research conducted for a Statewide TMC concept.

· Literature on current best practices/state-of-the-practice as related to regional and statewide concept of operations and requirements for TMC and transportation management systems.

· Current practices on how TMCs work with EOCs.

· Identification of gaps in previous research and the current best.

· Interview TMC managers and staff to identify both the best and worst elements of a Regional/Statewide TMC.

· Evaluate Regional/Statewide TMCs and summarize pros and cons. 

· Document experiences and lessons learned

Task B.  Produce Technical Reference Document
This task is intended to produce a document that would provide technical guidance and recommended practices on the need for, how to develop, and use a concept of operations and requirements for regional and statewide TMCs. The key topics to be addressed would include, but might not be limited to: 
· What is a concept of operations for a regional or statewide TMC;

· How to develop a concept of operations based on the identified needs and constraints unique for a particular region/state and the stakeholders to be involved with the TMC;

· What should be included in a concept of operations for a regional/statewide TMC;

· What are requirements; how should requirements be developed, and what should be considered in developing detailed requirements for a regional/statewide TMC;

· How to effectively use and integrate the concept of operations and requirements throughout the life-cycle of a regional/statewide TMC;

· Analyses of the considerations and complications of multi-TMC interactions;
· How to consider the concept of operations and requirements that have been developed for TMCs in the development of a concept of operations and requirements for other systems, public agency programs, and regional multi-agency traffic operations initiatives (e.g., traffic incident management programs, planned special events, emergency operations, etc.) in a region/state; and
· How to identify the stakeholders and need for collaboration and coordination (e.g., traveler information service providers, transit management systems, or emergency management) in developing of a concept of operation and requirements.

	Products:

· Technical Document

· Fact Sheet

· Technical Presentation

	End Users (Product Customer):

State and local agency TMC managers, and supervisors, and others having role in managing, operating and planning of TMCs and transportation management systems.

	Training, Outreach, and Distribution Plan:

-Outreach and awareness as to the availability of the product through professional organizations.

-Publicized through FHWA Divisions, Resource Centers and related program activities.

-The handbook will be available via CD as well as traditional print format.

	Rough Order of Magnitude Cost:

Person Hours: 




Labor Cost:

$


Direct Costs:

$


Total Cost:

$ 150,000


	Comments:

-Direct costs include limited funding to accommodate any interaction and review of practitioners on the development of this product and to obtain any available information from agencies via interviews and on-site visits to support development of case studies.

-Support initial distribution of limited number of copies to each State DOT.

	In-Kind Support or Other Funding (Beyond SP&R):

-FHWA and pooled fund participants technical support and project management in the development of the project proposal, scope and product development.

	Suggested Schedule for Major Milestones:

-Project scope and request for project proposals to perform work: 4 months

-Review proposals, negotiate and initiate contract: 3 months

-Review relevant literature: 1 months

-Develop annotated outline: 3 months

-Develop draft technical reference document: 6 months

-Develop final technical reference document: 3 months

-Develop distribution plan and outreach material: 1 months

-Outreach and distribute products: 1 month

	Benefits:
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Project Proposal Form
	Project Category: Developing TMCs and Managing Their Evolution
Project Number: 12

Project Title: Recovery and Redundancy of TMC

	Statement of Problem:

Transportation Management Centers (TMCs) are becoming a critical part of the transportation infrastructure.  TMCs are a key tool that public agencies have used to proactively manage and control traffic to mitigate the impacts of congestion and improve the reliability of travel.  TMCs along with the services and information that people rely upon every day could be threatened. What if an entire TMC had to shut down?  From power outages to application and function failures, to terrorist threats or actions, providing system redundancy along with the ability to immediately recover and provide backup services is a critical step for agencies deploying their mission critical services.

The need for protecting critical infrastructure is crucial in dealing with a range of mishaps or disasters.  The events of September 11th have served as a wake-up call to cities and regions across the country about the need to prepare for the unexpected.  Maintaining mission critical functions during emergencies and treat conditions has become a top most priority.  TMCs across the nation need to prepare for natural and manmade catastrophes that can strike with little warning. In 2001, there were a total of 45 federally declared disasters within the United States, an average of one every eight days.  These disasters were located in 29 different states and included fires, terrorist attack, tropical storms, and earthquakes.

While there are many lessons that transportation agencies can learn from previous terrorist attacks, the relatively small number of attacks on the United States’ homeland leaves transportation systems planners, designers, and operators with a dilemma.  On the one hand, there is a heightened sense of awareness of threats and vulnerabilities.  On the other hand, there is little in the way of hard data to influence systems design and operation. 

Today, transportation agencies are addressing the need for threat and vulnerability assessments, redundancy in networks and control facilities, and personnel policies and practices.  They is also a re-examining of how existing emergency management plans will play out during an emergency, such as an attack on homeland security.

Once the danger of a disaster has passed, the focus shifts to recovery and rebuilding which can take several months to a number of years to complete depending on the nature of the disaster.  Recovery costs may be high, and as a result, a business recovery plan to document how to recover after a disaster is important.  The recovery plan shall also document how to resume operations as quickly as possible and with little interruption during the transition from emergency operations back to normal operations.

Redundancy is extremely important to consider in the development of a process or plan for the reliability and recovery of a TMC.  Redundancy within the system allows for parts to be disabled and the whole to still function.  The backup systems needed in any one emergency are determined by the nature and scope of the particular emergency.  At a minimum, transportation agencies should consider designing redundancy into transportation management plans in several areas:
· Regional transportation network

· Agency personnel

· Communications

· Utilities

· Control Centers

· Equipment and supplies
Building redundancy into the system can be expensive and be seen as “wasteful spending” in ordinary times.  It is always cheaper to have only one of a particular type of infrastructure, but when that item fails during a crisis, it can have a domino effect on hampering response and recovery efforts.

An alternative of building redundancy is to provide a portable temporary/remote TMCs, which can provide functions and benefits similar to those provided by permanent TMCs.  The applications of portable temporary TMCs have been particularly attractive in rural areas, construction zones, planned special events, and natural and manmade disasters.  Portable temporary/remote TMCs are suitable for providing traffic management and operations functions in rural areas.  They have also been used to manage and monitor traffic in construction zones, special planned events and natural and manmade disasters.

Portable temporary/remote TMCs may provide additional operational capability and redundancy.    Portable temporary TMCs may serve as permanent TMCs in the event of physical TMC facilities are removed from their current locations; provide redundancy in emergency and natural disaster situations; and provide remote communication access to existing TMCs and other agencies and systems.

Literature and information on issues related to planning, design, management and operations of TMC redundancy and recovery have been limited.  There is a need for detailed information and guidance on what redundancy and recovery are, why they may be important, how they can be used, how they should be developed and operated, issues to consider; and resources required.



	Suggested Approach:  

The objective of this project would be to scan and synthesize current practices and state of the practices as related to redundancy and recovery of TMCs.  This project would also highlight technical issues to considered, lessons learned, and recommended practices on the concepts, methods, and procedures for planning, design, develop and implement recovery plans and redundancy of TMCs.  The suggested approach to the project will include the following:

· Literature review and synthesis of the current documents and literature available and identify the gaps in the existing available resources and needs for research.

· Identify and summarize the state of the practices in the field of TMCs as well as other industries such as law enforcement, emergency management, etc.

· Identify and document lessons learned on planning, designing, implementing, operating, maintaining, building redundant systems and portable TMC’s.

· Identify issues and summarize methods and procedures for initiating, developing and maintaining recovery plans.

· Identify issues and develop concepts, methods and procedures for planning, design, and implementing system redundancy.  Issues to be considered may include:

· Needs assessment and prioritization

· Types of disasters (natural, technological, and man-made)

· Determination of tolerance levels

· Types of TMCs

· Types of redundancy (e.g., component/system redundancy vs. an alternate TMC at a different facility/location)

· Identify and discuss staffing requirements for operations.  Also identify the key issues to be considered in developing the staffing requirements.  

· Discuss how to consider the concept of operations and requirements that have been developed for permanent TMCs in the development of concept of operations and requirements for redundant systems and portable TMCs.

· Identify and discuss how the concept of operations and requirements for system redundancy and/or portable TMCs fit with that of other traffic management systems, public agencies, and regional multi-agency traffic operation initiatives (e.g. traffic incident management programs, planned special events, etc.) in a region.

· Develop scenarios for potential failures and provide examples and guidance



	Products:

· A Synthesis Report

· Fact Sheet

· Technical Presentation

	End Users (Product Customer):

The primary audience for this project will be agencies responsible for planning, design, managing, operating, and maintaining transportation management systems.

	Training, Outreach, and Distribution Plan:

-Outreach and awareness as to the availability of the product through professional organizations.

-Publicized through FHWA Divisions, Resource Centers and related program activities.

-The handbook will be available via CD as well as traditional print format.

	Rough Order of Magnitude Cost:

Person Hours: 




Labor Cost:

$


Direct Costs:

$


Total Cost:

$ 150,000


	Comments:

-Direct costs include limited funding to accommodate any interaction and review of practitioners on the development of this product and to obtain any available information from agencies via interviews and on-site visits to support development of case studies.

-Support initial distribution of limited number of copies to each State DOT.

	In-Kind Support or Other Funding (Beyond SP&R):

-FHWA and pooled fund participants technical support and project management in the development of the project proposal, scope and product development.

	Suggested Schedule for Major Milestones:

-12 months

	Benefits:
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Condition Information

Project Title: Displaying Travel Time & Roadway Condition Information at Approaches to Freeway Entrances


Variable message signs are increasingly used on freeways, to alert drivers about congestion or incidents ahead.  Appropriately structured information might be even more effective in influencing driver route choice if it is presented prior to the point of freeway commitment.  Research has found that drivers already on a planned freeway route are reluctant to divert to a non-freeway route, even in response to ITS information.  However, to date there seems to have been very little use of intelligent sign displays on the approach to freeway entrances, and little is known about how effective these displays might be.

	There are a number of important unknowns.  Exactly what type of information can be supplied that will adequately meet the needs of en route commuters making route decisions?  How can this information be presented in a timely and legible way that allows adequate decision time and does not promote driver distraction?  What are the operational factors involved in supporting such displays?  How would such signs influence individual driver decisions, and what impact would this have on roadway network performance?  These issues are the targets of the project.

The objective of this study is to define the most effective way to provide intelligent traffic status information to drivers approaching a navigational choice point near a freeway entrance.  An evaluation of motorist requirements and current practices will ensure that the motorist gets the information he or she most needs, in a safe, understandable, and effective manner.  The project will also develop guidance as to where the use of such signs would be most beneficial and will relate display use and requirements to local traffic network characteristics.

The project will consider all aspects of intelligent traffic displays in advance of freeway entrances.  This includes what information should be included in the sign display, how that information should be formatted and coded, where the sign should be located, what the display should look like, and system operational characteristics.  The focus of this effort will be on the effectiveness of the signs for commuters (both morning and evening peak hour commutes), although some consideration should be given to non-commute trip types.

The research will include a range of locations that differ in terms of the freeway and surface street network characteristics and local commuter patterns.  The intent is that the project recommendations have broad use across locations, but that they also include the ability to be tailored to local factors.

	Suggested Approach:  

The objective of this study is to define the most effective way to provide intelligent traffic status information to drivers approaching a navigational choice point near a freeway entrance.  An evaluation of motorist requirements and current practices will ensure that the motorist gets the information he or she most needs, in a safe, understandable, and effective manner.  The project will also develop guidance as to where the use of such signs would be most beneficial and will relate display use and requirements to local traffic network characteristics.

The project will consider all aspects of intelligent traffic displays in advance of freeway entrances.  This includes what information should be included in the sign display, how that information should be formatted and coded, where the sign should be located, what the display should look like, and system operational characteristics.  The focus of this effort will be on the effectiveness of the signs for commuters (both morning and evening peak hour commutes), although some consideration should be given to non-commute trip types.

The research will include a range of locations that differ in terms of the freeway and surface street network characteristics and local commuter patterns.  The intent is that the project recommendations have broad use across locations, but that they also include the ability to be tailored to local factors.

The proposed approach includes:

Task A: Evaluation of motorist information requirements at key points approaching freeway entrances
The project will determine what information would be desirable to provide to motorists approaching a freeway entrance, through formal evaluation of the range of information needs typically required by travelers who must make a decision between a freeway route or a surface street route. The information will include the distances or freeway segments over which information is desired, uproad interchanges for which information about connecting routes is required, and other useful information such as speed, travel time, condition relative to normal, etc.  The analysis should include a broad range of representative roadway networks, as well as a range of prototype commutes (varying origins, trips to/from central business districts, suburb to suburb commutes, etc.).  The analysis should include consideration of local commuter travel patterns.  It should also incorporate data collected from study participants who are local drivers.  Such data may be collected using techniques such as focus groups, verbal protocol recording during actual commutes, driver logs, or simulated trips. The findings will be organized in a manner that permits generalized estimates of motorist information needs at freeway entrance decision points.  Conclusion will be drawn with respect to the number of motorists who would benefit from various types of information, and the extent to which individuals and systems would benefit. 

Task B: Review and synthesize current practice
Locations where intelligent displays have been used on the approach to freeway entrances will be identified. These examples will be described with respect to strengths, weaknesses, and consistency with information needs defined in Task A.  The evaluation should include display information content, coding conventions, visual display attributes, and display location.  Also, related types of informational displays that may be used in other media (e.g., in-vehicle information systems, web-based traffic information) will be reviewed and evaluated to identify other approaches or lessons learned.  The review should also include relevant foreign work with either intelligent signing or other infrastructure-based information systems (for example, there are Japanese efforts to provide similar information using roadside beacon systems to transmit data to in-vehicle information display systems).  This task will consider existing practices in terms of compatibility with major traffic engineering standards and guidelines (e.g., MUTCD).  Finally this task will summarize the findings in terms of the range of observed practices and apparent strengths, weaknesses, contradictory practices, and controversies.

Task C: Develop and evaluate alternative displays.

Based on the findings of Tasks A and B, develop alternatives for the design and use of intelligent traffic displays in advance of freeway entrances.  The alternatives should address what information is provided, how the information is formatted or coded (e.g., speed in miles per hour, congestion level in red-yellow-green code), how much information can be provided, what the visual display should look like, and where the display should be located with respect to the upcoming freeway entrance.  Alternatives should be evaluated and refined through laboratory, test track, focus group, or other techniques.

Task D: Plan and conduct a field evaluation of most promising alternatives.

The effectiveness of the most promising alternatives should be field-evaluated in collaboration with cooperating authorities.  The evaluation plan should include experimental and control sites in a range of cities, based on site criteria determined to be important in Task A.  Mini field tests at 2-3 locations should be planned for conducting the evaluation.  The evaluation should quantify the effects of providing intelligent traffic displays in advance of freeway entrances, in terms of traffic response, trip times, network benefits, road user feedback (surveys or other methods), and operational issues for the local traffic agencies.  Alternative treatments should be compared in terms of benefits and costs.

Task E: Develop technical report
Based on the research and field evaluation findings, a technical document would be developed that provides guidance and recommended practice on the design and use of intelligent traffic displays in advance of freeway entrances.  The technical document would address what information is provided, how the information is formatted or coded (e.g., speed in miles per hour, congestion level in red-yellow-green code), how much information can be provided, what the visual display should look like, and where the display should be located with respect to the upcoming freeway entrance.



	Products:

· Technical Report

· Outreach Material: technical presentation and fact sheet

	End Users (Product Customer):

The audience of this document is the team of individuals who are responsible for managing and operating transportation management systems.

	Training, Outreach, and Distribution Plan:

-Outreach and awareness as to the availability of the product through professional organizations.

-Publicized through FHWA Divisions, Resource Centers and related program activities.

-The handbook will be available via CD as well as traditional print format.

	Rough Order of Magnitude Cost:

Person Hours: 




Labor Cost:

$


Direct Costs:

$


Total Cost:

$ 150,000


	Comments:

-Direct costs include limited funding to accommodate any interaction and review of practitioners on the development of this product and to obtain any available information from agencies via interviews and on-site visits to support development of case studies.

-Support initial distribution of limited number of copies to each State DOT.

	In-Kind Support or Other Funding (Beyond SP&R):

-FHWA and pooled fund participants technical support and project management in the development of the project proposal, scope and product development.

	Suggested Schedule for Major Milestones:

-16 months

	Benefits:
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