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Introduction

This document presents the list of references compiled to support the TMC Pooled Fund project entitled TMS Performance Monitoring, Evaluation and Reporting.  This list will be a living document that will be updated as the project continues. At the end of this list, a summary of preliminary phone interviews with TMC operators is presented. 
Traffic Incident Management (TIM) Self-Assessment Guide, Federal Highway Administration, 2004.

This report outlines the guidelines for TMCs to conduct a self-assessment of their practices relating to incident management.  The assessment covers three primary areas: Program and Institutional Issues, Operational Issues, and Communications and Technology Issues.  The assessment will help TMCs to benchmark their activities and to determine which areas are in need of improvement.

Transportation Research Board, Guide for Customer-Driven Benchmarking of Maintenance Activities, NCHRP Report 511, 2004.

This report provides guidance on how to evaluate and improve an agency’s performance through customer-driven benchmarking.  The objective of benchmarking is to identify, evaluate, and implement best practices by comparing the performance of different agencies.

UDOT Traffic Operations Center Division Annual Report—Fiscal Year 2003, Utah Department of Transportation, 2003.

This report summarizes the activities of Utah’s Traffic Operations Center (TOC) for the fiscal year of 2003.  The report covers system expansion, safety and incident response data, freeway operations and travel time, arterial streets, traveler information, customer service, budget, and honorary recognitions that the TOC received in 2003.

Smith, B., Smart Travel Laboratory - University of Virginia, Configuration Management for Transportation Management Systems, Federal Highway Administration, 2003.
This is intended to provide guidance for transportation professionals who are either (a) seeking to improve change management in traffic management or regionally integrated intelligent transportation system by introducing formal CM or (b) using CM currently and require a technical reference to support their activities.

Siemens ITS, Freeway Management and Operations Handbook, Federal Highway Administration, 2003.
This is a resource document that provides an overview of various institutional and technical issues associated with the planning, design, implementation, operation, and management of a freeway network.  It includes freeway management in the context of the entire surface transportation network, lane management concepts, roadway improvements (both geometric and operational), performance monitoring and associated measures, established processes for dealing with risks associated with technology – intensive systems, and the role of freeway management during emergencies and evacuations.

PB Farradyne, Guidelines for Transportation Management Systems Maintenance Concept and Plans, Federal Highway Administration, 2002.
This report summarizes traffic management systems maintenance practices utilized by state and local transportation Agencies, identifies lessons learned from those practices, and offers professional analysis and recommendations for development of a comprehensive traffic management system maintenance program.

Dunn Engineering Associates, P.C., Managing Travel for Planned Special Events, Federal Highway Administration, 2003.
This hand book represents and recommends policies, regulations, planning and operations processes, impact mitigation strategies, equipment and regulation resources, and technology applications used in the advance planning, management, and monitoring of travel for planned special events in rural, urban, and metropolitan areas.

PB Farradyne, PB Alltech, Inc. and Gresham Smith & Partners, Transportation Management Center Operations Policy Manual, Tennessee Department of Transportation, 2002. 
This document is a high-level gathering of operational policies that have been created and approved by the Tennessee Department of Transportation (TDOT) for the TDOT, Region 3 Transportation Management Center (TMC) serving the Nashville Metropolitan Area.  The policies described in this manual are divided into functional area/grouping.
EnRounte Traffic Systems, Inc., CDOT’s Broadcast Fax Service Survey: Results Regarding Performance and Satisfaction Ratings of CDOT’s Road and Weather Reports and Road Alert Reports, Colorado Department of Transportation, 2004.

This report summarizes the effectiveness of CDOT’s broadcast fax subscription service for two types of traveler information reports as determined by a survey sent out to 176 subscribers to the service.  One of the two types of traveler information reports on which the survey was conducted are the CDOT Road and Weather Reports, which provide traveler information relating to weather, construction, road condition, and chain law updates.  The second type of traveler information reports are the Road Alert Reports, which provide information on highway incidents.

Atkinson, Jamie, Traffic Management Center Performance Measures Survey Report, University of Virginia, 2004.

This report summarizes the results of a survey regarding the relationship of performance measures in systems operation at metropolitan area TMCs.  The report relates how performance measures are used to ITS operations, and also networks with whom traffic data and performance evaluations are shared.  [Report incomplete as of 9/20/04]

Transportation Research Board, Performance Measures for Research, Development and Research Programs, National Academy Press, 2001.
This report provides information on the performance measures as they relate to RD&T programs.  It addresses the general issue of measuring performance, and it details various activities carried out within state DOT’s, federal and other agencies, the private sector, and academic organizations.

Transportation Research Board, Performance Measures of Operational Effectiveness for Highway Segments and Systems, Transportation Research Board, 2003.
This synthesis is useful in examining the use of performance measures for the monitoring and operational management of highway segments and systems.  It contains overview information culled from survey responses from state transportation agencies and metropolitan planning organizations.  This information was combined with recent literature findings and ongoing research to address current practices across the nation.

Cambridge Systematics, Inc., Cambridge, Massachusetts, Oakland, California, and Washington, D.C., Multimodal Transportation: Development of a Performance-Based Planning Process, National Cooperative Highway Research Program, Transportation Research Board, and National Research Council, 1999.
This report includes a discussion of the project objectives and work plan, a summary of ten case studies, a summary of four workshops conducted around the country, and identification of further research or product development that are suggested by the results. 
Transtech Management, Inc., Strategic Performance Measures for State Departments of Transportation: A Handbook for CEOs and Executives, National Cooperative Highway Research Program, Transportation Research Board, and National Research Council, 2003.
A guide for CEO’s and senior managers in state DOT’s on how to develop strategic performance measures.  This offers evidence that performance measures more than merely a way to track progress.  This report states that strategic performance measurement can be the catalyst for energizing strategic management efforts, maintaining focus, and enabling organizational change.  It guides readers through four basic building blocks for establishing a strategic performance measurement program and how to reap benefits from it.

Performance Measures to Improve Transportation Systems and Agency Operations, Conference Proceedings 26, TRB, 2001. 
This conference summary report covers (1) linking performance measures with decision making, (2) agency implementation of transportation system performance measures, (3) selecting measures, data needs, and analytical issues, and (4) connecting system performance measures to broader goals. 
Pickrell, S. and L. Neumann, Use of Performance Measures in Transportation Decision Making, Performance Measures to Improve Transportation Systems and Agency Operations, TRB, 2001, pp. 17-33.
This paper deals with the use of performance measures in the process of decision making. Agency’s goals and objectives as well as performance measures are defined. Then, reasons why more agencies are increasingly interested in undertaking performance-based planning are explained. Finally, implementation guidelines and case studies are provided. 

Dahlgren, J., S. Turner and R. C. Garcia, Collecting, Processing, Archiving and Disseminating Traffic Data to Measure and Improve Traffic Performance, 81st TRB Annual Meeting, Washington, D.C., 2002. 

Current practices of using performance measures based on the archived operational data collected by traffic management centers are summarized. Topics discussed include: (1) traffic performance measured derived from data collected by TMC, (2) usages of TMC collected performance measures, (3) sensor types and performance and (4) data processing including data quality, archiving and dissemination. This paper can be used to provide performance measures derived from archived detector data by TMCs. 
Ritchie, S. and C. Sun, Section-related measures of Traffic System Performance: Final Report, UCB-ITS-PRR-98-33, California PATH Program, Institute of Transportation Studies, University of California at Berkeley, 1998.
This project developed a new method for obtaining true section related performance measures such as section travel time and/or section density. The method is based on vehicle re-identification algorithm that uses classification and signal processing theory. The proposed method will be used as a new technology for obtaining near real-time performance measures. 
Cambridge Systematics, Inc., A Guidebook for Performance-Based Transportation Planning, NCHRP Report 446, TRB, 2000. 
This guidebook is intended to help organizations improve the development, implementation, and management of their transportation plans and programs. This report includes a comprehensive and structured inventory of performance measures (a.k.a., performance measures library). In addition, information on ITS data sources, features of the data, and potential applications to performance-based planning. This report will be used for identifying support services to the planning applications. 
Plaisant, C., Understanding Transportation Management Systems Performance with a Simulation-Based Learning Environment, 9th ITS America Annual Meeting, 1999. 

The study developed a simulation-based learning environment to provide system designers and operators with an appreciation of the impact of incidents on traffic delay. The developed learning environments use dynamic simulations and visualizations to represent realistic time-dependent behavior and they are coupled with guidance material and other software aids that facilitate learning. The simulation allows learners to close freeway lanes and divert traffic to an arterial road. Users can see the effect of the detour on freeway and arterial delay. Users can then adjust signal timing interactively on a time space diagram and watch the effect of their adjustment on green band changes and on arterial delays and total delays. This paper can be used for educational tool. 

Noble, J. S., C. J. Nemmers, C. M. Klein, Assessment of MODOT's Transportation Management Systems. PART II, Report No: RDT 04-002, 2004. 
(Source: http://www.lib.berkeley.edu/ITSL/services.html)

This report surveys several individuals throughout MoDOT to determine the status, strengths and weakness of the then existing TMS. It also compares MoDOTs practices with those of other DOTs. Primary and secondary recommendations for improving TMS are also described. Overall goals and their relevance to the TMS operations from MoDOT’s perspective will be known. Other pertinent information for this project may also be available.

Beardsley, R, R. Martinez and S. E. Carlson, How A Master Plan for ATMS Deployment Benefited Corona, CA, Presented at the 14th ITS America Annual Meeting and Exposition, 2004. 

Good performance of a system requires the stipulation of vision and goals ahead of the system development or project deployment. This paper presents how the Master Plan effort benefited the City of Corona, and may shed some light in this direction.

Vick, C and R. Sumner, Guidelines for Transportation Management Systems Maintenance Concept and Plans, Report No: FHWA-OP-04-011, 2002

This report summarizes traffic management systems maintenance practices utilized by state and local transportation agencies, identifies lessons learned from those practices, and offers professional analysis and recommendations for development of a comprehensive traffic management system maintenance program. The performance measures used in here as well as the lessons learned may be useful for the current study.

Kraft, W. H., Managing and Operating Integrated Transportation Management Systems: Policies, Procedures, Funding and Staffing Issues, Presented at the ITMS conference, 2001. 
(source: http://www.itsdocs.fhwa.dot.gov/JPODOCS/REPTS_TE/13661.pdf)

The first paper discusses the performance measurement of TMS operations and is directly related to the focus of this study. Experiences from several years on the use of strategies anchored on performance in an operations division in California are described. The second white paper discusses issues dealing with four basic elements that are important for the management and operations of an Integrated Transportation Management System (ITMS) - policies, procedures, funding, and staffing. These issues cannot be discussed without due consideration of the over all goals and the measures to monitor them. Parallels may be drawn from these documents for performance measurement. There are also other important sessions, papers in the conference of interest to this study.

M. Jacobson, M and R. H. Henk, Innovative Commuter Surveying Techniques Used In Advanced Transportation Management System Evaluation, Transportation Research Record 1660, TRB, 1999
The benefits and issues with using electronic survey of customers for a before-and-after evaluation are presented. The paper claims that based on preliminary response rates, at a minimum, the electronic survey will provide the same response rate with a reduction in cost. Although issues concerning sample bias must be considered, the electronic survey method has the potential to be more effective and more efficient than most of the other surveying techniques commonly used in current practice. Further review is needed to determine transportation system customer satisfaction.

Henk, R. H., M. E. Molina and S. P. Venglar, Before-and-After Analysis of Advanced Transportation Management Systems, Report No: FHWA/TX-98/1467-3

This report documents the general procedures and results associated with a before-and-after analysis of Phase I of the San Antonio TransGuide System. This analysis focuses on the issues of: 1) safety; 2) incident management; and 3) driver understanding and utilization of the system.

Churchill, B. W. and P. Scanlon, Information Sharing and Incident Management, PATH Record Number 25306, 2002.

http://www.lib.berkeley.edu/ITSL/services.html, 2002

This document emphasizes the importance of coordination and information sharing, from an incident management (IM) perspective. And it also recognizes that it is not the end all to operational issues in traffic incident management, but one of a set of tools available to the practitioners and managers of IM activities. Reporting performance measures to TMS related agencies may have something to learn from this perspective. There are several documents that plan the transportation management system itself (often using ITS, recently) and many more that evaluate these systems. An extensive review of these documents is likely to reveal goals and best practices such as few good measures adopted by FHWA. These will be conducted and documented during the course of the study.

PRELIMINARY PHONE INTERVIEWS WITH TMC OPERATORS 
Compiled by James Atkinson (James.Atkinson@VirginiaDOT.org) 
The following centers are ones with which I have been in communication and who have shared information with me regarding their performance measures.

Hudson Valley Transportation Management Center

I spoke with Maggie Cusack at this center.  She sent me an email that included some benefit-cost and budget performance measures in spreadsheet form.  She also told me on the phone about other statistics they track, which include: traffic volumes, capacity, the number of operational lanes, average peak volumes, annual AADT, delay average speeds, daily per incident delay, and recurring delays per facility.  This information is made available to the public.  Their website, www.hudsonvalleytraveler.com, is also useful in providing information, especially to motorists to alert them of incident- and construction-based delays.  The website breaks down the region that the TMC manages by county, and website visitors can view information specific to their county by clicking on the county on a map.  Then, they can view incident and construction reports, see what messages are currently being displayed on the variable message signs, and see what images are being transmitted by the traffic monitoring cameras (although they seem do not always show those images to online users to protect the privacy of motorists).  They also offer the HELP (Hudson Valley Highway Emergency Local Patrol) program to motorists in need of roadside emergency help.  This service is contracted work and free to motorists.  The center also informs the Highway Advisory Radio of traffic-related incidents.  They are also working to link together various emergency response agencies so that a coordinated effort can exist to respond to highway emergencies.  They also claim to be developing a traffic signal coordination program.  They work with TRANSCOM, which is an information sharing program with the bus and rail systems.

Transportation Management Center in Atlanta, GA
I spoke with [Mark Devidovich] at this TMC.  They seem to do a consistent performance evaluation, with weekly reports put out that include information on: current notes and events (promotions, future inclusions, etc.), traveler information calls taken with call length and answer time information, incidents managed categorized as either construction/maintenance or not construction/maintenance, website visits per month and per day with the peak day of the month noted, device maintenance statistics showing working and non-working devices, media liaison calls made in and out, calls by type (traffic info, construction, etc.), calls by roadway, total calls by month, incidents by type, detection methods for incidents, impact levels of incidents, incident levels, device maintenance trends, media liaison inquires by outlet, and a data key to the report.  The results of this report are given to the GDOT and the FHWA, where the commissioners look over them.  Their website gives useful information to travelers: news, incidents, construction projects, maps, trip times, cameras, message signs, and weather.  The website (www.georgia-naviagator.com) includes travel information for major roadways across the state.

TMC in Denver, CO

I talked with Navin Nagali at this TMC.  He gave me some information as to their ITS performance measures there.  They document: incident management issues, traveler information, services provided, case studies, ramp metering (time delay improvement for ramps), and website report surveys.  This information is shared with CDOT commissioners and managers.  [emailed info—not received yet]  No benefit-cost research has been conducted.  There are about 30 employees at this TMC, about half of which are contracted employees.  The contracted workers are in charge of operations, dispatching, maintenance, and software development.  The state employees are generally administrative positions at the center and also do maintenance and planning.  I have not located the website yet.

UDOT Traffic Operations Center

I spoke with Dave Kinnecom at this TMC in Utah.  Some statistics they keep at their centers include: percentages of traffic signals online, CCTVs online, website hits, and incident information.  They publish a monthly and an annual status report [have not been emailed a copy yet].  These reports are important to an inter-agency committee, the city, and the county.  There are 31 state employees and 9 contracted employees at this center.  The contracted employees are in charge of traffic signal timing, fiber-optic systems, operators, and the weather desk in the winter when snow is a major problem.  The state employees are generally administrative.

INFORM in Long Island, NY

I talked to Rick Nolan at the INFORM center in Long Island.  He told me that the last formal evaluation was done on the center about 15 years ago.  I have found information regarding that report conducted by the FHWA, but have not found an actual copy.  They evaluate performance by looking at traffic volumes, the percentage of lanes closed, delays by incident, the use of VMS, signal systems, and intersection efficiency.  A report was sent by email [report info].  All the work at this TMC is contracted work.  The center is open 24 hours a day every day.  I found a brief FHWA report from October 1999 on center operations (http://tmcpfs.ops.fhwa.dot.gov/cfprojects/uploaded_files/10983.pdf): It summarized the operations as incident response, snow weather emergencies, and special events.  It described the setup of the operations center and all the devices in use there.  They award contracts to the lowest bidder.  They work with TRANSCOM, which is an information sharing program with the bus and rail systems.

South Jersey Traffic Operations Center

I spoke with Mark Smith at this TMC.  He told me that the primary performance measures at this center were: incident management, the number of incidents, response times, average incident duration, and the VMS accuracy.  He told me that he would sometimes drive out on his own to check on the VMS’s to make sure that they were working properly with the correct message displayed.  This center is entirely state-run and has no contracted employees.  He sent me a monthly stat sheet with incident-related information on it.

Michigan Intelligent Transportation Systems Center

I talked to Mia Silver and she sent me a chart that detailed what performance measures were being implemented at this center.  She also told me that the data collection for this project was not complete enough to share yet.  Her center’s focus was on evaluating the operations performance instead of network performance.  The factors she told me that the center was looking at were: communications performance via call log software data, systems performance and benefits report, system operations performance measures via programmed database triggers, and some other operations performance measures.

Bridgeport Operations Center

Scott Campbell answered my email at this center in Bridgeport, CT.  They did a “before and after” comparison to evaluate their center, but the “before” data was somewhat incomplete and not worth sharing.  The center also publishes a monthly report that includes statistics on: the number of incidents, types of incidents, duration of incidents, duration of queue clearance, and police on scene response time.  The information from these reports is passed along to state police.  All the personnel at this center are contracted employees, except for Scott.

Traffic Operations Center for the New Jersey Turnpike

I spoke with Leo Jackson at this center.  He provided me with much information regarding how dispatchers were evaluated at this center.  They are evaluated after 3 months, 6 months, and a year, and the evaluation is very job-specific.  He provided me with a copy of this evaluation.  They use no private engineering firms to staff their center.
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