Chapter 11:  Case Studies


11.1 Chapter Overview

The purpose of this chapter is to illustrate various aspects of planning, deploying, and operating ramp metering systems by providing overviews of the experiences of various agencies who have implemented ramp metering and other ramp management strategies in their cities.  This is intended to provide the reader with a first-hand example of what has been done around the country, providing practical examples of the best practices highlighted in this manual, and include lessons learned through the process.

Sections 11.2 -11.6 bring forth cases studies that detail how an individual jurisdiction has successfully deployed and used ramp management strategies presented in this handbook.  Each case study analyzes a different strategy and allows the reader to obtain the information that is useful in their pursuit of managing ramp traffic.  
Summary of Case Study Locations

A brief summary will be presented in this section providing a high-level overview of the case study locations.  This will include a comparison matrix of the various case study locations highlight the basic summary statistics (e.g., number of meters, number of freeway miles under control, managing agency, etc.) and will also highlight why the particular site was selected (i.e., what practices or lessons learned are illustrated by each site). 

· Comparison Matrix of Characteristics of Case Study Locations

11.2 Evaluation and Performance Monitoring – Twin Cities, Minnesota
This section will highlight the experiences of an agency to implement an evaluation and performance monitoring effort, using the Minnesota DOT’s (MnDOT) ramp metering system in the Minneapolis/St. Paul region as an example. 

The ramp metering application deployed and operated by MnDOT in the Twin Cities Metropolitan Region is one of the most extensive applications in the nation.  This system of over 430 meters is used for corridor and regional traffic control and has historically employed some of the most restrictive flow control algorithms in the nation.

The Twin Cities ramp metering system was also subject to an extensive and well publicized evaluation in 2000 when the metering operation was temporarily suspended to provide the opportunity to analyze the impacts of the application.  An extensive planning and policy review effort followed to modify the region’s metering system to better balance the needs of system operators and regional travelers.  Many useful lessons learned resulted from this effort involving the evaluation and performance monitoring of mature metering systems.  
Specifically, this case study will highlight the evaluation and performance monitoring experience of MnDOT by providing answers to the following questions:

· Why was the evaluation and performance monitoring effort undertaken?
· How was the evaluation performed?  What data collection and analysis methodologies were employed?  

· What were the outcomes of the evaluation effort?

· What continuing performance monitoring efforts have been implemented?

· What are the experienced and expected impacts of the evaluation and performance monitoring effort?  (i.e., What has changed as a result of the effort?)
· What resources were required to conduct the evaluation and performance monitoring?

· How has the effort evolved over time?
· What were the significant lessons learned by the agency as a result of this undertaking?
11.3 Outreach and Public Information – Washington State DOT
This section will discuss one agencies efforts to provide outreach and public information on their ramp metering system.  This case study will focus on the outreach efforts of the Washington State DOT (WSDOT) in the Seattle region. 

OR

Los Angeles, California

The ramp metering system in the Los Angeles region represents a mature region-wide system.  Recently the California Department of Transportation (Caltrans) conducted an assessment of ramp metering applications, including a micro-simulation analysis.  The results of this assessment are revised policies regarding the deployment and operation of ramp metering, including the identification of deployment indicators that are used in assessing the appropriateness of metering for particular locations.  This section will highlight these findings, relating them to the practices presented in this manual.

System Summary

This section will provide summary background information of the physical and operating characteristics of the Twin Cities ramp metering system including:
· Number of Meters

· Freeway Miles Under Control

· Type of Strategies/Algorithms Applied

· Time of Day Operation

· Planned Expansion of the System

· Special/Unique Applications or Capabilities

Institutional Summary

This section provides a summary of the institutional characteristics of the system.  Included in this section is a discussion of:
· Managing Agency(ies)

· Year Started

· Goals of Implementing System

· Implementation Planning Process 

· Evolution of the System

· Operating Agreements/Multi-Jurisdictional Agreements

· Integration of Ramp Metering with Other Operational Strategies

· Evaluation or Monitoring Activities Performed

Lesson Learned
This section focuses on the comprehensive evaluation effort conducted to estimate the impacts on the ramp metering system in the Twin Cities.  The lessons learned in this effort will be used to illustrate the need for and conduct of system evaluations, as discussed in Section 6.  This case study will further explore the subsequent planning effort that was conducted to modify the operating policies and procedures.
The Seattle region’s ramp metering system, operated by WSDOT provides an example of a mid-sized system which is currently focused on several high-priority corridors.  Several recent planning and evaluation efforts have been undertaken to analyze the current performance of the system and plan for expansion of metering to additional locations.  To support the planned enhancement and expansion of the system, WSDOT has undertaken a robust outreach and public information campaign. 
The Washington State DOT has done an outstanding job with regard to dissemination of information to the public about their ramp management program.  This case study will summarize these outreach efforts by providing answers to the following questions:
· What were WSDOT’s objectives in undertaking the vigorous outreach and public information campaign?  I.e., What did they hope to gain?

· How was the campaign implemented? 

· What are the experienced and expected benefits of the effort? 

· What aspects of the campaign worked well?

· What aspects of the campaign failed to achieve their objectives?

· What resources were required to conduct the outreach and public information campaign? 

· How has the effort evolved over time? 

· What were the significant lessons learned by the agency as a result of this undertaking?      

11.4 Safety and Congestion -- Madison, Wisconsin
This section will discuss the use of ramp meters to mitigate safety and congestion problems, using the experiences of the Wisconsin DOT (WisDOT) as an example.  

System Summary

This section will provide summary background information of the physical and operating characteristics of the Seattle ramp metering system including:

· Number of Meters

· Freeway Miles Under Control

· Type of Strategies/Algorithms Applied

· Time of Day Operation

· Planned Expansion of the System

· Special/Unique Applications or Capabilities

Institutional Summary

This section provides a summary of the institutional characteristics of the system.  Included in this section is a discussion of:

· Managing Agency(ies)

· Year Started

· Goals of Implementing System

· Implementation Planning Process 

· Evolution of the System

· Operating Agreements/Multi-Jurisdictional Agreements

· Integration of Ramp Metering with Other Operational Strategies

· Evaluation or Monitoring Activities Performed

Lessons Learned
This section will summarize the lessons learned from the on-going analysis and planning efforts in the Seattle region.
The ramp metering application in Madison, operated by WisDOT, the Wisconsin Department of Transportation represents an application of ramp metering in a smaller metropolitan area.  The ramp meters were deployed to specifically address safety and congestion deficiencies in particular locations.  This case study will illustrate the use of ramp meters for this purpose by addressing the following questions:  This case study will illustrate the deployment and operational strategies utilized in this smaller area application.  It will also focus on this program addressed the congestion problems while enhancing safety.
· What were the characteristics of the locations where ramp metering was applied to mitigate congestion and safety deficiencies?

· Why was metering selected over other strategies as the preferred mitigation method?

· What was the process used in identifying which locations to deploy ramp metering? 

· What has been the observed and perceived benefits of the deployment?  Has the strategy achieved it’s goal of mitigating safety and congestion deficiencies? 

· What resources were required to plan, deploy, and operate the system? 

· What specific challenges were encountered in planning and deploying the ramp meters? 

· How has the effort evolved over time?  What plans exist for expanding/enhancing the system? 

· What were the significant lessons learned by the agency as a result of this undertaking? 

11.5 Ramp Closure – Honolulu, Hawaii

This section will discuss the issues surrounding the decision to permanently close ramps, using the experience of the Hawaii DOT as an example.  
During the planning and implementation of a highway reconstruction project in Honolulu, the Hawaii DOT was faced with the decision to permanently close ramps in order to bring the new roadway up to current configuration standards.  This section will highlight the issues surrounding ramp closures by answering the following questions regarding the Hawaii DOT’s experiences:

· What processes were used to analyze and select the ramps to be closed? 
· What strategies were employed to mitigate the impacts of the ramp closures?

· What were the (positive and negative) impacts of the ramp closure decision?

· What parts of the planning process worked particularly well?

· What specific challenges were encountered in planning and closing the ramps?

· What resources were required to plan and implement the ramp closures?

· What were the significant lessons learned by the agency as a result of this undertaking? 

The State of Hawaii Department of Transportation conducted a two-week ramp closure experiment on one of the most congested freeway in the United States.  This case study will explore the simulated and real-world results of the H-1 on-ramp closure.

OR

Use the study of ramp closures conducted in Detroit by the Michigan DOT.  This study occurred in the early 1960’s to develop a freeway control system that would decrease congestion, improve capacity and provide a safer travel environment.
System Summary

This section will provide summary background information of the physical and operating characteristics of the Honolulu ramp metering system including:

· Number of Meters

· Freeway Miles Under Control

· Type of Strategies/Algorithms Applied

· Time of Day Operation

· Planned Expansion of the System

· Special/Unique Applications or Capabilities

Institutional Summary

This section provides a summary of the institutional characteristics of the system.  Included in this section is a discussion of:

· Managing Agency(ies)

· Year Started

· Goals of Implementing System

· Implementation Planning Process 

· Evolution of the System

· Operating Agreements/Multi-Jurisdictional Agreements

· Integration of Ramp Metering with Other Operational Strategies

· Evaluation or Monitoring Activities Performed

Lessons Learned

This section will summarize the lessons learned in deploying and operating a ramp metering system in smaller metropolitan region.  These lessons learned will be related back to practices presented in this manual.  
11.6 A Systematic Approach to Ramp Metering – Caltrans (California DOT)
This section describes efforts to incorporate ramp metering into a coordinated strategy for deploying operational strategies.  The case study uses the recent efforts of Caltrans to develop a systematic and integrated deployment strategy as an example.  

Caltrans recently developed their Transportation Management System (TMS) Master Plan, which is intended to serve as a blueprint for deploying and integrating TMS strategies in the State in a systematic and coordination fashion.  The TMS strategies include: ramp metering, incident management, arterial signal management, traveler information systems, and the associated support elements.  The Master Plan is intended to provide a deployment methodology to guide the enhancement and expansion of TMS in the State, and to better ensure the integration and standardization of operational deployments.  This section will summarize the efforts to develop this plan, focusing on issues related to ramp metering including:

· What was the purpose of developing the plan?
· What are the expected benefits of developing and implementing the plan?  

· What was the process undertaken to develop the plan? 

· What significant challenges were encountered in developing and implementing the plan?

· What specific guidelines were identified to improve the planning and deployment of ramp metering systems?
· What specific guidelines were identified to better integrate ramp metering as part of an overall operations strategy?

· What resources were necessary to develop the plan?

· How is the plan expected to be applied?  How is the plan expected to evolve over time?

What were the significant lessons learned by the agency as a result of this undertaking? System Summary

This section will provide summary background information of the physical and operating characteristics of the Madison ramp metering system including:

· Number of Meters

· Freeway Miles Under Control

· Type of Strategies/Algorithms Applied

· Time of Day Operation

· Planned Expansion of the System

· Special/Unique Applications or Capabilities

Institutional Summary

This section provides a summary of the institutional characteristics of the system.  Included in this section is a discussion of:

· Managing Agency(ies)

· Year Started

· Goals of Implementing System

· Implementation Planning Process 

· Evolution of the System

· Operating Agreements/Multi-Jurisdictional Agreements

· Integration of Ramp Metering with Other Operational Strategies

· Evaluation or Monitoring Activities Performed

Lessons Learned
This section focuses on the recent effort conducted to develop guidelines for deploying and operating ramp metering in the region.  Lessons learned in this effort will be related to practices presented in this manual.  
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Chapter OBjectives





Objective #1:	Identify jurisdictions within the United States that have successfully implemented ramp management strategies presented in this handbook.


Objective #2:	Evaluate jurisdictional experiences and lessons learned for each of the ramp management strategies presented in this handbook.  











