A Synthesis of ITS Lessons

MANAGEMENT AND OPERATIONS

ITS stakeholders use the phrase management and operations (M&O) to describe a decision-making approach to implement, operate, and maintain transportation facilities with the intent of optimizing system performance and improving safety, mobility, efficiency, and reliability of the Nation's transportation infrastructure.  

Specific lesson topics on M&O include operations structure and strategy, M&O plans and programs, systems data and storage, performance measurement and evaluation, and M&O tools and models.  Key lessons learned are summarized below, followed by brief narratives of supporting evidences gathered from stakeholders’ experiences:
· Coordinate across jurisdictions, share resources, and create procedures that do not threaten individual agencies' roles.

· Continually seek ways to make operations more effective when deploying ITS.

· Evaluate and upgrade maintenance programs on an ongoing basis. 

· Strengthen interest in data archiving systems among traffic managers.

· Provide an avenue for operators and customers to get involved in the planning process, incorporate operational performance measures in strategic and long-range plans.

· Design Web sites with usability in mind and obtain feedback from customers.

Evidence-Based Lessons Learned

Operations

Lessons learned on managing and operating ITS overwhelmingly exemplify a key strategy: operate ITS as a regional endeavor.  Operators understand the value of working together and realize the benefits of pursuing M&O strategies on a regional scale.  However, historically, the perception has been that M&O is a local issue, not regional.  Ultimately, a change in the institutional culture will be required to improve regional communications and coordination that will impact transportation decision making and benefit the traveling public.  Operations focuses on two distinct categories: operational structure and operational strategies.  The following discussion focuses on the experiences of many ITS professionals in establishing sound management and operations philosophies and strategies.

Operational Structure

Each agency needs to recognize that the traveling public is concerned, not about jurisdictional lines on the map, but about moving quickly, safely, and efficiently through the network.  Therefore, regional transportation officials should focus on this end result.  Key lessons on creating such an operational structure are presented below. 

Operational Structure Lesson
· Coordinate across jurisdictions, share resources, and create procedures that do not threaten individual agencies' roles.

Coordinate across jurisdictions, share resources, and create procedures that do not threaten individual agencies' roles.  Operational personnel at successful transportation management centers (TMCs) have found innovative ways to overcome institutional and technical limitations to maintain traffic incident management coordination.  By developing small personal groups, trust is established that permeates throughout the corresponding organizations.  The co-location of agencies in a building is often a means of effective operations structure, such as a TMC shared by traffic operators, transit staff, and public safety personnel.  In this case, the planning, development, and operation of the facility are geared to effect regional coordination among practitioners.  Evidence of such cooperation is provided below: 

· In 2001, the Mid-Ohio Regional Planning Commission recognized the need for a multi-jurisdictional operations facility where transportation and emergency agencies could work side by side to manage traffic, transit, incidents, and emergencies.  The Central Ohio Regional Transportation and Emergency Management Center (CORTRAN) evolved into a collaborative effort between State, county, and city transportation agencies; as well as emergency and public safety agencies.  The commission continues to support the CORTRAN effort with State and local funds, and by guiding the partners in forming an intergovernmental agreement.  The increased efficiency, productivity, and professional ties that can grow from such cooperative arrangements suggest that this should be a more conscious part of institutional consideration.

· When Maryland's Coordinated Highways Action Response Team program began, it was a challenge to establish the relationships necessary among the participating agencies—Maryland State Highway Administration (MdSHA), Maryland State Police (MSP), and Maryland Transportation Authority.  As the nucleus agency, MdSHA found it useful to build a relationship with other key agencies by cooperatively funding joint needs.  For instance, MdSHA agreed to fund several necessary items for MSP including paint for outlining crash scenes, facilities improvements for the jointly-staffed transportation operations centers (TOCs), and fully-equipped motorcycles that could be used for reaching crash scenes during peak travel hours.  In return, MSP has co-located full-time staff at the statewide operations center.
  

There is usually a tradition of agency and jurisdictional independence, and some practitioners may have never considered options for sharing facilities, equipment, or other resources.  However, these lessons indicate that multi-jurisdictional facilities save money, and enhance communication and collaboration among participants.

Operational Strategies

Operational Strategies Lesson
· Continually seek ways to make operations more effective when deploying ITS.

Continually seek ways to make operations more effective when deploying ITS.  Critical to the ongoing success of ITS implementation is an effective operational strategy.  These strategies are meant to combat congestion and unreliable travel.  
· The Capital Area Rural Transportation System (CARTS) in Austin, Texas has an agreement with its vendor, but it also has a part-time staff person whose primary responsibility is technology support.  Upon completion of the system deployment, this person will begin providing technical support on a full-time basis.  CARTS management feels that this approach works better than relying solely on the software or hardware vendor because it enables problems to be resolved more quickly.  

· An example of a different operational strategy occurred in Ottumwa, Iowa.  The Transit Administrator in Ottumwa eventually had the automated vehicle location/mobile data terminal (AVL/MDT) software installed on her computer.  She believes this has been beneficial since she now understands the problems that the dispatchers are having with the system and can help with solutions.  To employ an effective system, it is important for managers to understand the problems that may occur.  Installing software on the manager's computers allows them to get a better feel for the kinds of problems that are occurring and ways to mitigate them in the future.
  

Maintenance

A successful ITS project is not solely dependent on how well the system was designed and deployed; ongoing success is dependent on how well the system is maintained and operated.  A well-administered maintenance program is key to operating the system at peak efficiency.  The experiences of several agencies pertaining to maintaining ITS applications are described below.

Maintenance Lesson
· Evaluate and upgrade maintenance programs on an ongoing basis. 

Evaluate and upgrade maintenance programs on an ongoing basis.  A maintenance plan should be developed that addresses maintenance requirements, staffing and resource gaps, training programs for employees, a spare parts inventory, prioritization of maintenance needs, and preventive maintenance.  A preventive maintenance plan should note all materials, equipment, and procedures that are needed to prevent problems with the element or system.  A preventive maintenance program should reduce the overall demand for subsequent maintenance needs.
  

Insight: Operations and Maintenance Manual

Several States and regions have developed operations manuals for their transportation management centers.  Insights on such "best practices" commonly contained in these manuals include: 
· Maintain complete as-built and as-modified drawings and specifications of all system equipment. 

· Include maintenance and operations personnel in all phases of the project to ensure that their perspectives are included in all phases of the system life cycle. 

· Perform an analysis of operations requirements of current ITS systems.

· Develop an operations manual for each system.

· Develop a program manual for each project or system.

· Monitor the amount of resources consumed.

· Maintain a detailed inventory of all system components.

· Give high priority to system maintenance to minimize liability risk. 

· Obtain an annual maintenance contract on all computers and other hardware that is not easily supported by agency maintenance staff. 

· Monitor contractor performance when contracting system operations and consider corrective action when necessary.

· In evaluating their maintenance program, New Jersey DOT personnel turned to several other agencies to study how they evaluated their programs.  From this information, they identified some best practices, determined what would work in New Jersey, and developed recommendations for improving and upgrading their own maintenance program.
  

· The California Department of Transportation (Caltrans) has developed a maintenance plan for the Los Angeles and San Francisco areas that, along with the descriptions of the maintenance activities, includes the staffing requirements and the associated costs of preventive and corrective maintenance.  

· The State of Florida has developed a preventive maintenance plan that notes all the procedures, equipment, and materials required for preventive maintenance.  In addition, the Utah DOT has developed an advanced transportation management system field maintenance manual that identifies and defines standards for unscheduled and preventive maintenance of all field devices.  As part of its plan, the Utah DOT has developed a maintenance management system that tracks devices, monitors failure history, and recommends preventive maintenance schedules based on the recorded histories.
  

Properly performed maintenance improves system performance and results in fewer equipment failures and lower life cycle costs.  Evaluating the operations and maintenance (O&M) of ITS programs on a regular basis provides a foundation to gauge a system's operational efficiency and provides documentation for ITS professionals to plan and fund future system upgrades. 

System Data and Storage

Public agencies often struggle to collect credible data to evaluate the performance of a transportation system.  Many agencies have inadequate resources to collect data other than speeds and travel times.  Ironically, without the resources to properly evaluate the system and demonstrate improved performance, it becomes more difficult to justify additional resources to continue to operate and maintain the system.  As the need to integrate performance measurement into the transportation decision-making process continues to grow, professionals look for ways to collect, archive, and disseminate high-quality data.  The experiences of several transportation professionals on data collection and archiving are illustrated below.

System Data and Storage Lesson
· Strengthen interest in data archiving systems among traffic managers.
Strengthen interest in data archiving systems among traffic managers.

· The University of Virginia and the Virginia Transportation Research Council (the research arm of the Virginia Department of Transportation (VDOT)) have developed a statewide data archive for VDOT managers.  One of the many functions supported by the archive is performance measurement.  

Insight: The role of Traffic Managers in Data Collection

Traffic operations managers may be in the best position to champion and implement data archiving systems.  These managers collect the data, maintain the equipment, and are most familiar with data collection devices and protocols.  Greater awareness of the tangible benefits of developing and maintaining data archives would encourage traffic managers to champion such systems. Current trends and anecdotal evidence indicate that more traffic managers are beginning to take an interest in developing and maintaining data archives.  The following are two major benefits of data archiving to traffic managers:
· Performance monitoring helps traffic managers preserve or expand funding for operations.

· Detector status reporting helps traffic managers diagnose and trouble-shoot extensive data collection systems.

· The Ohio DOT Traffic Management Section studied several of the measures found in the Mobility Monitoring Program reports.  The agency's goal was to use the archived data in combination with other, more widely available data to construct a method to evaluate operations on the entire roadway network.
  

Evaluation and Performance Measurement

Performance measures help agencies to set standards, identify successful operational components, recognize areas that need improvement, and document accomplishments.  Management can use the information to justify future resources for operating and maintaining existing systems and to propose new ITS projects for the region.  The following lessons learned recognize experiences with performance measurement.

Evaluation and Performance Measurement Lesson
· Provide an avenue for operators and customers to get involved in the planning process, incorporate operational performance measures in strategic and long-range plans.

Provide an avenue for operators and customers to get involved in the planning process, incorporate operational performance measures in strategic and long-range plans.  A long-range transportation plan (LRTP) can provide better information to customers and stakeholders on the progress being made toward desired goals and objectives and can serve to make long-range plans more real to the public.  Moreover, incorporating performance measures helps to ensure that regional transportation system M&O programs receive adequate attention in prioritization of projects for funding.

· The Washington State Department of Transportation (WSDOT) found customer-oriented performance measures to be effective in drawing attention to the benefits associated with its transportation investments and in building credibility for the agency.  As part of WSDOT's efforts to define performance measures for traffic congestion, the agency moved beyond using the traditional measure of average travel speeds.  Instead, the agency added measures focused on travel reliability.  These measures were developed through coordination between planners and operators, and involved ongoing coordination to track performance.  Prior to this effort, non-recurring delay did not receive this systematic consideration.  According to a WSDOT staff person, "The Secretary felt that by building the State DOT's accountability, the agency could attract more funding.  The Secretary focused on making the case that WSDOT is on top of things.  The best way to do that was through operations data because it gets at aspects of the system that the public cares about."  

· WSDOT found that the benefits included helping planners focus on the day-to-day experiences of transportation system users.  This collaboration between operations and planning personnel recognizes the significant impact that these measures have in improving the performance of the transportation system.
 

Public agencies need to make decisions based on limited or less-than-ideal information.  Performance monitoring and the associated decisions stemming from transportation system performance data should be viewed in this context.  Some analysts believe that a wide gap remains between a multi-modal, system-wide performance measurement system and the available data to support it.  Some agencies may be taking a "wait and see" attitude in regards to using archived data from TMCs.  Other agencies may be hoping that probe vehicle data from cellular phones or vehicle monitoring systems will fill the data gap for performance monitoring.  Some agencies may rely only on their own data and do not trust data collected by another agency.  Yet, numerous practitioners around the country have been using available data resources to make informed decisions about system performance.
 

Management and Operations Tools and Models

ITS can be viewed as a tool for addressing transportation management and operational needs.  However, within the realm of ITS are tools and models that are potentially valuable for enhancing operational strategies and making the M&O process more efficient and cost-effective.  Technologies such as Web sites, geographical information systems, AVL, and computer-aided dispatching (CAD) have given system operators new tools for improving planning, operations, and management of transportation systems.  The following discussion and examples focus on the use of M&O tools and models by several agencies to further enhance the operations of their transportation systems. 

Management and Operations Tools and Models Lesson
· Design Web sites with usability in mind and obtain feedback from customers.

Design Web sites with usability in mind and obtain feedback from customers.  Traveler information Web site developers should focus on usability to create quality Web sites.  To enhance the usability of the site, it is important to keep in mind a range of issues: from basic reliability and presenting information in a well-organized format to expanding ways that people can access the information.  Thus, to ensure a successful and user-friendly traveler information Web site, it is imperative that designers conduct a thorough assessment of how their customers will utilize the Web site. 

· VDOT integrated information provided by various sources such that users could get to the information they needed as quickly as possible. 

· Developers of the Louisville-Southern Indiana traveler information Web site—TRIMARC—view ease of use as very important.  TRIMARC developers gather information and ideas from other traveler information Web sites and make TRIMARC as compliant with accessibility standards as possible, even providing interactive maps. 

· Georgia Navigator—the Georgia DOT's intelligent transportation system—includes customized information on travel times, features "My Navigator" personalized home page, and automatically sends information to mobile devices such as personal digital assistants and cellular phones.

· In an effort to continuously improve TranStar—the traveler information Web site for the Houston metropolitan area—the Texas DOT reviews the site on a monthly basis and implements new features every two or three months.   

· The Denver Regional Transportation District, has developed beta-test groups of Web site users who try out new features and comment on redesigns.
  

Identifying what users want from traveler information Web sites can be the first step in improving the quality of the sites.  Developers of the best traveler information Web sites mentioned receiving feedback from users and using their comments to address technical issues or update the information provided.  Thus, when designers are creating or updating traveler information Web sites, it is imperative that they include a thorough assessment of their customers' requirements to ensure a successful and user friendly site.

Management and Operations – Conclusions 

ITS program managers and practitioners are continuously developing strategies to improve the efficiency and reliability of transportation systems and infrastructure.  However, a successful ITS project is not solely dependent on how well the system was designed and deployed.  Ongoing success depends on how well the system is managed, maintained, and operated.  Using sound solutions and proven strategies can increase efficiency in developing successful M&O programs.  Learning from others experiences can help develop better programs, make wiser use of available tools, and improve the performance of the system.  
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