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Background/Needs Statement:
Emergency Vehicle Preemption (EVP) systems have been deployed at signalized intersections across the United States for many years.  The purpose of these systems has always been to clear traffic out ahead of the emergency vehicle and to assist emergency vehicles through the intersections without stopping.  In situations where seconds can often mean the difference between life and death, preemption for emergency vehicles is deployed by transportation agencies assuming that current practices provide for safe and efficient passage of the vehicles.  However, some recent high profile crashes involving emergency vehicles suggest that this assumption may not always be valid.  
In some municipalities, virtually no limit exists on the number and types of emergency responders that can be equipped with these systems.  It is not uncommon in such areas for police cruisers, ambulances (both public and private), and fire responders to all be equipped with preemption capabilities.  Most current emergency vehicle preemption systems provide preemption on a first-come, first-served basis and cannot accommodate multiple vehicles approaching from multiple directions.  Some current systems also override other traffic movements and can increase traffic congestion on preempted routes.  Ironically this not only has the potential to reduce the overall safety for the emergency responders, but also can make it more difficult to reach the intended destination.  Some transportation agencies anecdotally report that their ability to efficiently operate traffic signal systems has been significantly reduced due to emergency vehicle preemptions.
In addition, many locations have mutual aid agreements that permit emergency vehicles from one jurisdiction to respond to emergencies in another jurisdiction.  Because the emergency preemption systems operating philosophy may be different between jurisdictions, emergency vehicles crossing jurisdictional boundaries may find that the preemption systems work differently or not at all in neighboring jurisdictions. These same technologies are sometimes used for transit priority operations as well, further complicating the situation. 
To date the most common systems equipment and approaches to preemption have generally assumed relatively free flowing traffic conditions.  Preemption operations in congested flow regimes may completely change the situation. This is particularly important in areas that experience high levels of congestion for long periods of the day. 
The role of the emergency dispatchers and their integration with TOC/TMC best practices has not been well documented. It is not clear if traffic operations personnel currently do, or could, provide support for emergency vehicles as they respond to critical events. Some agencies have the dispatchers in the same control center as traffic operations, while others are completely separate. The result is that few locations have a comprehensive view of the locations, destinations, routes or relative levels of priority being requested or granted to emergency vehicles.
With the recent developments in vehicle-to-vehicle (v2v) and vehicle-to-infrastructure (v2i) communications, called Connected Vehicles in the United States, there should be significant opportunities to improve operations and awareness for emergency vehicles. Capabilities such as “Here I Am” messages could be applied to warn passenger vehicles of approaching emergency vehicles as well as v2v between emergency vehicles to improve situational awareness and safety. V2i communications, together with positioning capabilities, can be used to improve preemption service and also to provide signal control feedback to the emergency vehicles. There is also an opportunity to link route guidance and navigation capabilities with the EVP requests - local intersection and route - to enhance operations. This could save precious seconds or even minutes, for example in a case where a railroad grade crossing is blocked by a train and an alternate grade-separated route is available.
Research Objective:
The objective of this project will be to synthesize and document current practice and understanding of EVP systems, from both the traffic signal operator and emergency responder perspectives.  In addition, the research will identify issues and opportunities with emerging traffic signal systems, other traffic management systems, and connected vehicle technologies.

Work Tasks:

This work should gather information on the crash experience with emergency responders using these systems. This work should survey the integration between TOC/TMC and emergency responder dispatch operations to identify best practices and opportunities for improvements. In addition, this work should review concept of operations, standards development, and research in the Connected Vehicle initiative to develop and understand how this new technology could benefit emergency vehicle operations. A workshop where the results of the review can be presented to first responders and traffic management professionals would be used to identify needs, opportunities for operational improvements, and research that is needed to improve safety and efficiency. 
Task 1:  Convene Subject Matter Expert Oversight Panel

Establish an advisory panel for this project consisting of a representative group of transportation operations and public safety professionals, as well as experts in traffic signal system design and operations.  Include members experienced in the management of emergency vehicle operations and driver training, as well as professionals knowledgeable of connected vehicle technologies and emerging national programs.

Task 2:  Complete a Scan and Synthesis of Current Practices and Experiences with Traffic Signal System and Traffic Management System Emergency Vehicle Preemption (EVP) Capabilities.

The synthesis should address the following points for practitioners and decision makers:
· Current policies, operating philosophies, practices and technologies being used in the US. This should address intersection operations (including negotiation of EVP calls on conflicting approaches), ramp meters, operation in congested traffic conditions, and TOC/TMC integration. 
· Criteria and guidelines used by agencies to determine where and when to install these systems, including interagency operational agreements and practices.
· Emergency vehicle crash experience at signalized intersections, comparing rates between signals with and without preemption and under varying traffic flow conditions.
· Existing practices used by emergency vehicle operators as they negotiate through intersections with and without preemption.
· Documented assessments of the extent to which emergency vehicle operations impact overall traffic flow and system performance across a wide range of flow regimes, including saturated flow, in comparison to recognized life saving benefits.
· Operating and maintenance requirements associated with different emergency vehicle preemption systems, both on-street and on the vehicles.
· Emerging developments in Connected Vehicle systems and associated research needs to develop a safe and efficient system to improve emergency vehicle operations.
· Relevant representative international experiences, practices, guidelines, and technologies

Task 3:  Conduct a National Transportation & Public Safety Workshop on Traffic Signal System Emergency Vehicle Preemption
Host a national workshop for national transportation and public safety experts to review and respond to findings of the scan and synthesis.  Identify and prioritize critical issues in EVP and other traffic management system priority treatment schemes for emergency vehicles.  Summarize workshop findings as a “Traffic Management Systems Emergency Vehicle Integration State of the Practice and Critical Issues Report”.
Funding Requested and Time Required: It is estimated that this projects will require 9 months to complete at an estimated budget of $75,000.
Information Sources:
Resources from AASHTO’s SSOM (Subcommittee on System Operation and Management) and SCOTE (Subcommittee on Traffic Engineering), the TSAG (Transportation Safety Advancement Group), as well as the TRB Traffic Signal Systems Committee (AHB25) will be available to support the research.
FEMA Emergency Vehicle Safety Initiative FA-272/August 2004, available at http://www.usfa.dhs.gov/downloads/pdf/publications/fa-272.pdf 
Emergency vehicle accident increases prove costly for insurers Comment: Answering the Call.(emergency vehicle accident increases prove costly for insurers) Author: Goch, Lynna Article Type: Statistical Data Included Geographic Code: 1USA Date: Jul 1, 2001 Words: 1797 Publication: Best's Review ISSN: 1527-5914 http://www.thefreelibrary.com/Answering+the+Call.-a077058868
http://abclocal.go.com/ktrk/story?section=news/local&id=6735569
Connected Vehicle Research http://www.its.dot.gov/connected_vehicle/connected_vehicle.htm
Notes:
This problem statement has been developed in cooperation with the TRB Traffic Signal Systems Committee, Research Subcommittee (Jim Powell, Chair, Wilbur Smith Associates; Kevin Balke, Texas Transportation Institute; Paul Olson, FHWA; and, Larry Head, The University of Arizona) and AASHTO SSOM, SCOTE, and TSAG.
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