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Introduction

This document presents the annotated bibliography compiled to support the TMC Pooled Fund project entitled Coordinated Freeway and Arterial Operational Plans and Procedures.  This bibliography will be a living document that will be updated as the project continues.  While compiling the bibliography, the study team gave preference to reports detailing actual field experience with integrated freeway/arterial initiatives.  A lower priority was given to research papers that relied exclusively on simulation.  Finally, please note that there are a number of documents that the study team have identified and are in the process of obtaining.  These are listed at the end of this document without accompanying summaries.

Booz.Allen & Hamilton. Integrated Corridor Traffic Management - Final Evaluation Report. Minnesota Department of Transportation. Minnesota: 2000.

In 1993, the Minnesota Department of Transportation (Mn/DOT) forged a partnership with Hennepin County and the cities of Bloomington, Richdield, and Edina to test the concept of integrated corridor traffic management (ICTM) across jurisdictional boundaries.  The goal of ICTM was to optimize corridor capacity, traffic operations, and safety by the application of advanced technologies including adaptive ramp metering, adaptive traffic signals, motorist information, and surveillance systems.  ICTM used Sydney Coordinated Adaptive Traffic System (SCATS) to provide adaptive traffic control for both freeway metered ramps and arterial traffic signals.  This report lays out the ICTM concept and philosophy and the evaluation approach used to assess the benefits that ICTM provide.  The report also presents the successful practices and lessons learned concerning the inter-jurisdictional cooperation and coordination, as identified by agency participants and evaluators.  The findings concerning ICTM deployment issues such as staffing, budget, legal and institutional changes, and training and supported are also included in the report.  The section on system impact presents evaluation conclusions derived from a cross-cutting assessment of quantitative and qualitative data gathered from field observations, automated database, and ICTM system users.  The report ends with an action plan to transfer the ICTM operational field test stage to a full permanent deployment.    

Briggs, Valerie and Jasper, Keith. Organizing for Regional Transportation Operations: An Executive Guide. FHWA-OP-01-137. Washington, D.C: USDOT, August 2001.

This Executive Guide provides an overview of the benefits of regional traffic management organizations, descriptions of the various partnership models, common factors of formation, and discussion of critical elements including participation, program development, funding, decision-making, staffing, and system integration.  It highlights the best practices/effective approaches, lessons learned, and common issues from six North American study areas.  The case studies fall into three categories.  

1. Houston TranStar, Arizona AZTech, and Southern California Intelligent Transportation System (ITS) Priority Corridor are examples of virtual organizations.  “A virtual organization is a partnership based on voluntary participation,. . . not a legal entity, and relies on its constituent agencies for corporate functions such as procurement, project management, and staffing.”  Generally the memoranda of understanding, contractual agreements that specify responsibilities and exchange of funds, governs the virtual organizations.  

2. Privatizing a virtual organization gives it independent legal status and enables it to hire staff and perform corporate functions independent of its constituent agencies.  Private corporations are suitable for organizations with a well-defined purpose and means of financial support like TRANSCOM in the New York, New Jersey.  

3. A regional authority can be created by legislative mandate to perform operations services or existing regional authorities or government agencies can take responsibility for leading regional operations roles.  San Francisco Bay Area, California and Vancouver, British Columbia are examples of regional government and authority.  “For agencies and jurisdictions to work together and to address issues that cross institutional boundaries it requires strong leadership, vision, and creativity.”  

Organizing for Regional Transportation Operations: New York/New Jersey/Connecticut TRANSCOM.   FHWA-OP-01-138. Washington, D.C: USDOT, August 2001.

TRANSCOM is a coalition of 16 transportation operations and public safety agencies in the New York/New Jersey/Connecticut metropolitan region dedicated to providing a cooperative, coordinated approach to regional transportation management.  This report include sections on an overview of TRANSCOM, descriptions on the regional environment, the services and activities provided, the organizational and program development timeline, organizational structure, resource management, roles and relationships among private and public sectors, benefits and key achievements, and challenges and best practices.  Benefits noted are improvement in transportation system operations and strengthening of institutional relationships among participants.  Some of challenges TRANSCOM encountered are generating and sustaining commitments from all relevant participants and the necessity for members to give up some autonomy for TRANSCOM to be successful.  The growth and continued success of the organization is attributed to such factors as: incremental program development, marketing the successes, integration with members’ daily operations, evolutionary organizational development, decision making by consensus, leadership by top-level executives, authority of top-level operations managers, involvement of multiple personnel, involvement of a cross section of personnel, and attention of personalities.  

Organizing for Regional Transportation Operations: Houston TranStar.   FHWA-

OP-01-139. Washington, D.C: USDOT, August 2001.

Houston TranStar’s agencies are responsible for all planning, design, operations maintenance of transportation operations and emergency management operations within the Greater Houston Area.  Several elements were critical to the development and growth of TranStar: a strong proponent of regional transportation management and visionary for the TranStar partnership, a proper allocation of responsibilities among the agencies, and an outreach for new partnership opportunities.  TranStar evolved slowly from a building in which separate organizations worked side by side, into a unified team compromising multiple organizations that trusted and relied on one another.  This transition was attributed to a number of factors: physical co-location, co-development of Houston TranStar architecture, rotating field personnel into the control centers, involving team players, addressing cultural differences among agencies promptly, and having a neutral meeting space and staff.  However many TranStar participants are concerned about their ability to continue funding operations and necessary equipment upgrades over a sustained period, lack of communication with jurisdiction outside of TranStar that are beginning to implement ITS, differences in each partner’s fiscal year and budgeting cycle.  

Organizing for Regional Transportation Operations: Arizona AZTech.”  FHWA-

OP-01-140. Washington, D.C.: USDOT, August 2001.

AZTech’s vision is to “Create a regional intermodal transportation system through advanced technology and information sharing that reduces travel time, reduces travel costs, and improves the safety of the traveling public, thereby improving the overall quality of life and setting a worldwide standard of excellence for transportation systems deployment.”  Begun as an intelligent transportation systems (ITS) integration demonstration project in the Phoenix metropolitan area, AZTech has evolved into an operations initiative for the region.  Some of the best practices in developing participant commitment and cooperation are: management through the committee structure, guidance by the core executive team, inclusiveness of private-sector partners and independence from existing agencies.  Factors that aid AZTech in building a sustainable organization, and addressing operational challenges are also discussed. 

Organizing for Regional Transportation Operations: Southern California ITS 

Priority Corridor.  FHWA-OP-01-141. Washington, D.C: USDOT, August 2001.

The Southern California region was designated as one of four ITS priority Corridors under the Intermodal Surface Transportation Efficient Act (ISTEA) of 1991, entitling the region to receive Federal funds to do ITS strategic planning and deploy the Showcase Demonstration Program.  In the earlier years of the program MPO participants played the most active roles.  But as the project moved into implementing phases, operating agencies began to take greater leadership responsibilities.  Some of the operational challenges discusses are building political support and acquiring champions for their programs, aligning between the planning process and the allocation of funds, determining how to allocate technical support and maintenance responsibilities for the network as development is completed and the system becomes operational, delineate responsibilities and tracking committed resources by the individual jurisdictions, maintaining momentum among the participants, maintaining a consistent vision and program support despite leadership changes, and determining the program scope.

Organizing for Regional Transportation Operations: San Francisco Bay Area. FHWA-OP-01-142. Washington, D.C: USDOT, August 2001.

The Metropolitan Transportation Commission (MTC) is the transportation planning, financing, and coordinating agency for the nine counties in the San Francisco Bay Area.  Involvement of policy and elected officials, through the Commission, in MTC decision-making and approval processes leads to robust decisions and helps to ensure connection between local jurisdictions and regional programs.  MTC’s success owes to the consistent and strong leadership at the executive level, the contracts with technical experts and system engineers for some of the operations skills, establishment of priorities and dedicated funding to promote multijurisdictional operations programs.  Project champions from local jurisdictions have been key to overcoming institutional conflicts.  

Organizing for Regional Transportation Operations: Vancouver TransLink.

FHWA-OP-01-143. Washington, D.C: USDOT, August 2001.

TransLink plans, finances, operates, and manages a regional transportation system that moves people and goods efficiently and supports the regional growth strategy, air quality objectives, and economic development of the Greater Vancouver metropolitan area.  To support its activities, the authority raises funds through regional transportation sources, including fares, gas taxes, parking and vehicle fees, and tolls.  The impetus for creating TransLink came from local officials through the existing regional body.  Development of TransLink through a political process that required approval by all local jurisdictions garnered support for the newly formed organization and established a consensus-oriented culture from the beginning.  Integration of all TransLink planning processes with a larger community plan, developed by an outside organization, provides a context for transportation planning and provides a check on TransLink’s power to affect local municipalities.  TransLink staff came from a number of agencies and organizations, giving the authority a variety of experience, skills, and contacts to leverage.  

Freeway Management Handbook. FHWA-SA-97-064.  Washington, DC:  USDOT, August 1997.

This handbook provides a thorough background on freeway management, providing a foundation for the project.  In addition, the concept of integration with arterial systems is introduced and discussed in the handbook.  It should also be noted that the study team will monitor the current development of the next version of this handbook.

Advanced Transportation Management Technologies.  FHWA-SA-97-058.  Washington, DC :  USDOT.  April 1997.
Chapter 8 of this document focuses on Integration of Systems and is of value to the TMC Pooled Fund study.  To manage a metropolitan area’s transportation system synchronously, individual elements are usually integrated.  Integration is a key aspect of the metropolitan intelligent transportation infrastructure deployment.  The steps to achieve integration include “identification of the data that need to be transferred (including the timeliness of the data transfer), the establishment of method for transferring data between systems, and the use of the data by the receiving systems.”  The integration of systems involves data transfer and control.  In an integrated system, freeway management system transfers traffic data on the freeway to the traffic signal control system.  A traffic management center allows an automatic data transferring between the two systems.  However if the systems are separated physically, communications techniques is required, like an operator intervention.  Regardless of the communication method used, the transfer must be made as close as possible to real-time, so as to be useful.  After the data has been transferred, a decision of how to use the data must be made (the control function).  

Gettman, D,  Head, L, and Mirchandani, P.  “RHODES-ITMS Corridor Control Project.”  FHWA-AZ99-462. Washington, DC :  USDOT.   May 1999.

The RHODES-ITMS Corridor Control project addresses real-time control of ramp meters of a freeway segment, with consideration of traffic volumes entering and leaving the freeway from/to arterials, and the regulation of these volumes via real-time setting of ramp metering rates.  A control system, Multi-objectives Integrated Large-scale Optimized ramp metering system (MILOS) was developed to determine ramp metering rates based on observed traffic on the freeway and its interchange arterial.  The performance result from the three tested scenarios indicate that MILOS is able to reduce freeway travel time, increase freeway average speed, and improve recovery performance of the system.

Hall, Randolph W., Miller, Mark, and Khattak, Asad.  “Evaluating the Effectiveness of Integrated Traffic Corridors: Concept and Practice.”  ITS Journal 3 (1996):  49-67.  

The Integrated Traffic Corridors (ITCs) involves Advanced Traffic Management and Information Systems within a highway corridor in optimizing traffic conditions on the highway and parallel arterials.  This paper covers the concept of ITCs, and the technical and institutional obstacles to evaluation.  Unfortunately, real-world ITC evaluation project was terminated because of the “failure to reach agreement on the independence issue, including the responsibilities and composition of the evaluation oversight committee. 

What Have We Learn about Intelligent Transportation Systems?  FHWA-OP-01-006 Washington, DC :  USDOT.   December 2000.

This document provides high-level detail on recent experience with ITS.  While it is structured based on “traditional” system classifications, it does address integration issues to some extent.

JHK & Associates.  Smart Corridor Operations Planning Element: Existing Operations Policies and Future Policy Needs.  Project Report: City of Los Angeles 

Department of Transportation, 1994.  

This technical report provides detailed information on the five incident management tasks: detection, confirmation, response, monitoring, and execution.  The current status, the corridor status, and recommendations for each task categories are explored in-depth.  The report concluded with a brief description on the interagency coordination, and general issues (record keeping and staffing), and developing operational procedures.  

A Toolbox for Alleviating Traffic Congestion and  Enhancing Mobility. United States of America: Institute of Transportation Engineers, 1997.

Although each ITS application area is discussed individually in this document, the key point made is that these applications have a much more powerful impact when they are integrated and share information.  ITS strategies can encounter technical challenges in implementation, but “in many cases, the process is slowed down because of serious institutional issues.”  An ITS planning survey shows that organizational, leadership and management, legal regulatory, technological, ITS impacts and benefits, and financial are the six major institutional concerns.  “Partnering is an important ingredient to successful ITS venture.”

O’Brien, Amy J. and Jacobson, Leslie N. Freeway and Arterial Management Effort: 

Addressing Traffic Congestion in Washington State.  TR News March/April 1991: 10-15, 56.  

Washington State’s Freeway and Arterial Management Effort (FAME) program and its research objectives and projects, and a description of how it was set up are presented in this article.  The FAME supports nine task groups and they can be categorized into two major focus areas: congestion management and intelligent vehicle-highway systems.  Congestion management includes the incident management systems, the construction traffic management, the ridesharing treatments, and the demand management.  Intelligent vehicle-highway systems include advanced technologies, the freeway management, the arterial management/integrated traffic management system and traveler information systems.  The intent of incident management systems task is to more effectively manage the incidents that accounts for as much as 60 percent of all traffic congestion on urban facilities.  Projects within this area will provide information and guidance to WSDOT’s districts by developing better procedures for improving incident management and possibly by developing a computer model to simulate incidents or lane closures caused by construction.  The goal of the freeway management projects is to improve the freeway management system by providing better real-time management of freeway ramp controls and improving the reality of the data collected from the system.  In one project, techniques were explored to predict congestion on the freeways one to two minutes before it occurs.  Within the task area of arterial management, FAME’s goals are to investigate and implement advanced strategies for arterial control that are based on real-time changes in traffic conditions and to determine their applicability in Washington state.  The integration of the freeway and arterial control systems will provide the benefit of coordinating control plans for a whole corridor or even the entire region to best use the facilities available.  Arterial systems may use information from the freeway systems to predict future traffic demand on signalized intersections and choose appropriate control plans.  Likewise, the freeway systems may use information from the arterial systems to predict future traffic demands on the freeway and modify control strategies.  The goal of the traveler information systems task area is to improve information dissemination to travelers who will use the information to make more informed decisions about their choice of routes, modes, and time of travel.  

Transportation Management for Corridors and Activity Centers: Opportunities and Experiences.” DOT-I-86-21.  Washington, D.C. May 1986.

Transportation management for corridors presents opportunities and experiences for efficiently managing the vehicle movement within freeway and arterial corridors.  Transportation management actions within a corridor include traffic engineering improvements, improved traffic signal coordination, preferential treatment for high occupancy vehicles, fringe and corridor parking facilities, enhanced transit service, and ridesharing programs.  Two relevant case studies from the many presented in the article, are freeway management in Seattle, Washington and coordination of traffic signals in Sioux Falls, South Dakota.  The Washington State Department of Transportation (WSDOT), Seattle city, and the Metro transit operator implemented a comprehensive package of freeway management actions along the freeway, Interstate-5 North.  The package included preferential lanes for HOV’s, a ramp metering system with HOV bypass lanes, express bus service with selected freeway stops, a corridor ridesharing program and a strong civilian assisted enforcement program.  The Sioux Falls city South Dakota combined the used of different signal coordination methodologies to achieve a cost-effective, comprehensive traffic control system along arterial corridor.  Signal coordination was performed using two methods: hard-wire interconnection and time-based coordination.  The first method involved connecting the adjacent signals with wire, either above or below ground, so that the signal timing at several intersections along the arterial could be coordinated.  The time-based coordination involves installing a “clock” unit on the controller at each intersection, which then sets a common reference time and maintains coordinated signal times at each intersection.  With either of these methods of coordinating signals, the times allocated to the phases are a particular intersection may be changed to reflect the current traffic conditions.  Because of the relatively higher cost of using hard-wire systems and the desire for a comprehensive system, the city opted for a combination of the hard-wire interconnect and the time-based methods.  

Pooran, Farhad and Sumner, Roy.  “Coordinated Operation of Ramp Metering and 

Adjacent Traffic Signal Control Systems.”  FHWA-RD-95-130. McLean, 

Virginia: Federal Highway Administration, June 1996.

This report presents the results of a study on the development of coordinated traffic control strategies/tactics for the operation of ramp metering and adjacent traffic signal systems, which will improve the operational performance of computerized corridor management systems and reduce urban congestion.  This report encompasses a detailed description on conducting the overall study for this project, development of the operating strategies, simulation and evaluation of the developed strategies at the selected sites, and implementation guidelines developed.  The strategies/tactics combinations were modeled as various levels of coordination to be achieved by the freeway ramp metering, the arterial signal system, and the integration system functions.  The results of the Integrated TRAffic Simulation (INTRAS) simulation showed that minimum and maximum levels of coordination would improve the traffic performance of the corridor: reduce total delay time and increase the average traveling speed on freeway and ramp/surface streets.  The institutional issues are a significant aspect of the development of an integrated system and entrenched control philosophies and organizational constraints prevent effective cooperation.  
Science Applications International Corporation. “San Antonio’s Medical Center 

Corridor: Lessons Learned From The Metropolitan Model Deployment Initiative: 

Reducing Delay through Integrated Freeway and Arterial Management.” Joint 

Program Office for Intelligent Transportation System, U.S. Department of 

Transportation. Washington: 2000.

The study associates with the integrated freeway and arterial management project deployed in the Medical Center Corridor in San Antonio, Texas.  It is one of the four participating site in the Metropolitan Model Deployment Initiatives committed to pursue integrated deployments of Intelligent Transportation Systems (ITS) to effectively coordinate management of roadway incidents and their associated delays.  The report briefly discusses how the integrated freeway and arterial management system works: from how the incidents and associated delays are first detected to finally how the incident information is shared among different agencies involved.  An apparent lesson learned from this project is that while integrated freeway and arterial management can offer benefits, institutional and operational changes need to be overcome by agencies working together and thinking regionally rather locally.  Institutional challenges and technical challenges in optimal signal timing application and variable message sign usage are the deployment challenges that were identified in San Antonio’s Medical Center Corridor project.  The report states that the benefits of the integrated systems are even greater than could be achieved by the isolated deployment of any of the systems.  

Shah, Vaishali P. and Wunderlich, Karl.  “Detroit Freeway Corridor ITS Evaluation.” DTFH61-00-C-0001 McLean: Federal Highway Administration.  July 2001.

This study evaluated the impacts of the Michigan Department of Transportation’s ITS systems on congestion in the John C. Lodge corridor of Detroit.  The evaluation parameters covers the impacts of potential future policy and operational changes, including arterial signal coordination, accident-responsive signal coordination, and ramp metering modifications.  The analysis was performed using simulation-modeling approach.  

Squires, Michael.  “Signs of Intelligence: Roads going high-tech.” Las Vegas Review-

Journal May 11 2001. 

In this short journal review Michael Squires talks about the first the overhead electronic message boards on the Southern Nevada freeways that the Nevada Department of Transportation is experimenting to alleviate congestion.  The Freeway and Arterial System of Transportation (FAST) is an intelligent transportation system that Texas Transportation Institute recommended to make existing streets and freeways more efficient.  The 11 message boards erected on Interstate 15 and U.S. Highway 95 will warn the motorists of construction and other incidents and might suggest alternate routes.  Although it will be very unsophisticated at the initial stage it will provide advanced incident and construction information and give motorist some advanced warning.  In the years to come the FAST system will expand to include closed –circuit television cameras and sensors that monitor traffic flow and detect and report accidents, control traffic flow using ramp meter, provide incentives for commuter to carpool or use mass transit, and make information FAST collects available on the internet for motorist to plan their trip.

Timbrook, Pat, Trombly Jeffrey, and Gupta, Arti. “Cross-Jurisdictional Signal 

Coordination: Case Studies.”  U.S. DOT and FHWA. February 2002.

Experience shows that interconnecting traffic signals and optimizing the traffic signal timing can result in travel time reductions ranging from 8% to 25% along a corridor or arterial. This paper presents case studies on the innovative approaches in managing institutional challenges associated with the cross-jurisdictional traffic signal coordination and lessons learned by many agencies. The study areas are Philadelphia, Pennsylvania; Montgomery County, Maryland; Monroe County, New York; Tucson, Arizona; and the City of Greenwood Village, Colorado.  The success of this program depends on the willingness of the local agencies to work together, willing to make compromises and even sacrifices on the part of one or more agencies in achieving a common cycle length. This is made difficult at times because each agency has to answer to its own constituents.  While some agencies enter into formal agreements for maintenance of another agency’s signals, informal agreements are more common for coordinating the traffic signal at a common border.  The technical challenges include coordinating different traffic signals system and different traffic signal controller equipment across boundaries; however, with cooperation between the agencies, these challenges can always be worked out. It is not necessary to have a single system to maintain coordination between systems. Three of the case studies (Montgomery County, Monroe County, and Greenwood Village) have successfully implemented coordination between centrally controlled systems and closed-loop systems or time-based control systems. A single system does not mean that one agency has to control, instead multiple agencies can use a common traffic control while still maintaining their own field equipment and timing.  It is also unnecessary to interconnect the intersections or use the same type of communication systems to establish coordination. All the case studies demonstrate that wireline and wireless applications can be used to coordinate signals across jurisdictional boundaries.  The most important factor in achieving coordination across jurisdictional boundaries is not the technical or equipment challenges, but the cooperation and communications among the agencies.  The benefits that can be achieved from cross-jurisdictional signal coordination are alleviating traffic congestion, improving air quality, and improving safety.

ITMS: A Key Strategy to Optimize Surface Transportation System Performance. Conference Proc. of 4th Integrated Transportation Management Systems (ITMS) Conference.  Newark, New Jersey, July 15-18, 2001. Washington, D.C.: Federal Highway Administration. August 2001.

During the conference the Integrated Transportation Management Systems (ITMS) definition, institutional barriers and opportunities, and the state-of-art in planning, designing, and managing and operating, as well as traffic management strategies and operational plans and performance measurement were addressed.  The focus of ITMS is to “enhance the operation of the surface transportation system through the use of advanced technologies for automated, real-time sharing information and the coordinated management activities of transportation agencies.”  ITMS institutional issues are likely to occur because ITMS projects involve more than one mode of transportation system, more than one jurisdictional, and more than one agency.  Key technical integration issues that conference participants identified are the use of the systems engineering model, interoperability, planning for deployment, systems architecture, inter-agency groups, security, education, and programming.  The key to achieve ITMS successfully is through a genuine national public/private partnership-meaning shared risk, shared benefit, and shared contribution.  

Colyar, J.  Integrated Freeway-Arterial Incident Management Systems: Review Of Existing Systems And Guidance On Developing A New System.  Internal Working Paper.  FHWA.  March 2002.

The purpose of this report is to present a review of existing integrated freeway-arterial systems and to present guidance on the development of a new system.  This report focuses on the infrastructure and operations components of existing systems.  This report provides a good foundation for the TMC pooled fund effort – and the literature review was also incorporated in this document.

Other Relevant Documents/Papers

Johnson, Steve. “One Step at a Time: Transportation Agencies and State and Local 

Governments in the Portland, Oregon, Metropolitan Area are Cooperating to 

Develop an Integrated Regional Traffic Management and Traveler Information 

System.”  ITS world. vol 3. no 7. (1998): 24-28. 

Lari, AZ, and Buckeye, KR.  “Twin Cities Congestion Pricing Study: Major Findings 

and Conclusions.”  Washington, D.C. Institute of Transportation Engineers. 

September 1996.

Rausch, RG and Patel, PK.  “The Development of New York City’s Regional Traffic 

Management Center.”  Washington, D.C.: IVHS America. 1994.

Sickler, J, Balbach, P, and Mogharabi, A.  “Fontana-Ontario Advanced Traffic 

Management Information System: Localized ITS Applications”.  Washington, 

D.C.: Institute of Transportation Engineers. 1999.
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