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Introduction

In order to establish guidelines for successfully coordinated operations of freeways and arterials, a vital task is to establish the current state of the practice in this field.  To accomplish this goal, two separate but equally important efforts were undertaken.  First, a comprehensive literature review identified existing documentation of coordinated freeway and arterial operations with particular emphasis given to the study of actual field experience (an annotated bibliography is included in Appendix A of this document).  At the same time, the research team made contact with key staff members at agencies with significant experience in the area of coordinated operation of freeways and arterials.  These systems include:

· Hampton Roads, Virginia

· Houston, Texas (TRANSTAR)

· Long Island, New York (INFORM)

· Los Angeles, California

· Maryland (CHART)

· Milwaukee, Wisconsin (MONITOR)

· Minneapolis, Minnesota

· Northern Virginia

· Salt Lake City, Utah (COMMUTERLINK)

· San Antonio, Texas (TRANSGUIDE)

· Seattle, Washington

To ensure uniformity of information from each agency interview, a standardized interview form was developed to assist team members in the interview process.   A copy of the completed interview forms may be found in Appendix B.  

This document contains a summary of information gathered in both the literature review and agency interviews.  In combination, these efforts serve to establish the current nature and extent of coordinated operations throughout the country.  While the literature review is expected to discover a variety of success stories, it is hoped that the interviews performed for the agency interviews will also allow the research team to identify import lessons learned in the development of coordinated systems, i.e. what doesn’t work.  Especially important among these lessons learned are institutional issues which must be overcome to implement available technology.  With a list of both “successes” and “failures”, this effort will hopefully provide valuable insight that may be utilized in the development of the major technical document.

Literature Review

A comprehensive literature review was undertaken to identify past experience in the field of coordinated freeway and arterial operations.  From this literature search a number of key points became evident.  These items of information are divided into four broad categories: operational and technical issues, institutional and organizational issues, contractual issues, and funding issues.  In addition, several important elements identified in the final evaluation report for the Minnesota Department of Transportation’s Integrated Corridor Traffic Management project are highlighted as key lessons learned for the success of coordinated operations. 

Institutional and Organizational Issues

· Take advantage of attention focused on major events (international games, weather events, earthquake, etc.) to help organize and build support for a formal incident management program (Georgia DOT and the 1996 Atlanta Olympics).

· Begin organizing interagency working groups and building the case for a program prior to a major event. 

· Obtain and leverage political support when it is available. (Mayor Lanier of Houston catalyzes Incident Management and the TranStar ITS Center.)

· Involvement from the proper organizational levels is needed (senior executive, middle, and working-level staff).

· Require the stakeholders to work together effectively in a coordinated manner.

· Consider developing a broader set of goals than those of any single agency.  

· Identify realistic goals and make sure that expectations are met.

· Make the interagency incident management program a “win-win” for all stakeholders involved.

· Resolve internal conflicts first.

· Share resources to overcome shortfalls, help build and solidify relationships among organizations.

· Develop a clear “dependency” on the program and its offerings to ensure its visibility and stability for the long term.

· Sustain interest and support (both financial and popular) after the program’s initial success.

· Prepare for the possibility that a leader might leave.

· Choose future leaders not simply for their management experience, but because they exhibit qualities that would allow them to build and sustain the interagency team of management professionals.

· Commit to administrative support of an ongoing inter-organizational structure and communication and decision-making events and meetings. 

· Ensure that all organizations involved are regularly informed throughout all stages of the project from conceptual design through ongoing maintenance.  

· Consult those directly involved with the system being implemented during the design stage.  

· Formally define the responsibilities of each operating agency in an operations plan.

· Identify a specific contact person within each organization.

· Establish a project liaison. 

· Form an advisory committee early in the design stage of the project.  This committee should meet on a regular basis.  The purpose of these meetings would be to discuss and resolve issues and to acquaint all participants with the overall system goals, schedule, and work plan.

· Ensure institutional cooperation by extending the concept of system ownership to all institutions involved in the process.

· Have open attitudes on operational control.  One of the significant accomplishments of the project was an institutional agreement that allowed City operators to control messages on Mn/DOT freeways.

· Understand the limits of the shared resources.

· Ongoing successes are important to keep some major participants involved.

· Small cultural differences, such as different policies among agencies about eating in the control center, can lead to ill will among staff.  Addressing these differences promptly is important for building trust.

Operational and Technical Issues

· Benefits from the existing ITS system are significant at the corridor level for commuters and the system during the PM peak when significant changes in corridor demand and supply occur.  The greatest benefit is in commuter delay reduction (Detroit, Michigan).

· ITS systems are most beneficial under conditions of significant supply variations such as incidents.  

· By coordinating technology and infrastructure plans regionally rather than locally, benefits related to interoperability of technology an infrastructure management can be addressed prior to implementation, helping to reduce future costs and delays.  

· One of the most challenging issues to be resolved among the jurisdictions is the sudden increase of traffic in the surface street system due to diversion from the freeway as a result of an incident.  

· Various levels of coordination between ramp metering and traffic network systems improved traffic performance of the corridor in the event of an incident.

· The Sydney Coordinated Adaptive Traffic System (SCATS) system required more maintenance, operations attention, and personnel training than originally planned (Integrated Corridor Traffic Management (ICTM) System of Minneapolis, St. Paul).  

· Trailblazer signs require a high level of maintenance, particularly for the communication lines between the signs and central processor.

· An operator with a good knowledge of traffic control procedure is needed (Divert Incidents Vehicles Exit to Reduce Time (DIVERT) System of Minneapolis, St. Paul).

· Place freeway loop detectors at locations best suited to detecting congestion and incidents.

· Determine which agencies will operate the system and how the agencies will communicate during an incident response plan.  A number of systems used a protocol where state TMC operators identified major freeway incidents, the TMC operators then notified city or county personnel of the incident and then city or county personnel would decide and execute the appropriate response.

· Consider measuring the performance of the system.

· Make sure that workers in the area are aware of any new communication lines because construction work in the area has cut the fiber optic cable on a number of occasions (Silicon Valley Smart Corridor (SVSC) of Santa Clara County, California).  

· Ensure that adequate resources for operations and maintenance are committed in the planning stages of the project.  

· Three main issues involved in preparing and implementing a pre-defined response plan are knowing when a response plan is necessary, knowing which response plan is appropriate and how to implement the response plans.

· At the planning stages of developing a new freeway-arterial system, identify who will maintain the system and how often will they maintain it. 

· Consider a public relations plan in the planning stages of a new system.  

· Inform the public of the system to help them understand the purpose of new arterial variable message signs (VMS) or trailblazer signs and thus be more willing to follow diversion routes.  Public relations can also help alleviate fears of privacy invasion regarding CCTV cameras.  In St Paul, Minnesota even after extensive public relations plan, little diversion was measured while alternate routes were recommended on freeway VMS.

· VMS do not benefit commuters in terms of awareness of traffic activities.  VMS may have psychological/convenience benefits in terms of providing drivers with information about what is causing delays and congestion; however, commuters acting upon VMS messages of delay found little benefit, and at times also increased delay by diverting.  Moreover, VMS proved no benefit to facility operation in terms of flow or speed.

· Ramp metering and pre-trip/HAR information proved equally valuable tools at reducing commuter delay and improving facility metrics in response to major incidents.  In response to demand variation, pre-trip/HAR information proved most effective.  

· Ramp metering, although very effective at improving facility performance during major incidents, proved questionable in the absence of incidents or when minor incidents occurred.

· Large-scale signal coordination efforts can substantially increase levels of inter-agency communication (Phoenix and Seattle).

· Regional traffic signal coordination has been achieved through careful planning and increased coordination efforts. 

· Use non-intrusive detectors technologies such as video image processors, radar and passive acoustic sensing that provide excellent data when compared to the traditional inductive loop vehicle detector.  These also offer potential portability, decreased damage during winter road maintenance, and avoidance of damage during road repair (Detroit and Phoenix). 

· Incident management software can significantly increase the speed, thoroughness, and consistency of responses to incidents, and can facilitate sharing of incident information across agency and jurisdictional boundaries. 

· Incident detection algorithms continue to suffer from the need to balance false positive readings with detection sensitivity.

· Select an optimal mix of field devices, such as VMS, CCTV, HAR, and service patrols, in considering budget, integration, and operations/management requirements. 

· Allow the system to be flexible enough to make room for additional agencies/functions to come into the TMC.

· Systems engineering management plans are critical to proper integration.  Most agencies lack the processes and resources necessary for configuration management, an element of a systems engineering approach (Atlanta).  

· The designers must understand that “system architecture” includes the human interaction.  

· Train the operators for the successful project implementation.

· Strive to make accurate estimates of development timeliness. 

· Develop operations and maintenance plans in advance of the test deployment.

· The ongoing management of a development project is significant and important to the success of the project.

· Include an extensive set of technical test activities in the project management activities to ensure system availability and reliability.

· Physical co-location of multiple organizations, working side by side on a daily basis at TranStar establishes trust and creates an understanding among the agencies of each other’s activities, needs, and resources that would not be possible from meetings alone (Houston). 

· In-house development of a regional ITS architecture served as a team-building exercise for the participants.

· Rotate field personnel into the control center to help them understand the cooperative environment and needs of the other agencies.

· Agencies that emphasized teamwork, through training and replacing staff, were most successful within the TranStar environment.

· Having a neutral meeting space and staff were important for creating an equal playing field and enhancing trust among participants. 

· Assigning full responsibility and authority to the program manager usually facilitates success of a large technical project.

Contractual Issues

· Incorporate the provision for independent technical evaluation and review unto the original program proposal and all participating partner’s contracts.  The inclusion of evaluators early in the process, and a clearer standing of the evaluation team within the context of the project, would have led to more productive use of evaluation resources.

· Allow the technical leadership to have direct access to the actual software development personnel in any project of large integrated software packages with multiple developers and responsible entities.  In the Irvine Field Operation Test, attempts to achieve coordination only through high-level management contracts led to miscommunications, unrealistic lead-time requirements for simple changes, and extensive development delays.
· A schedule of formal design reviews tied to contract milestone payments should be incorporated in partner contracts.

· The contractor should establish the nature of the documentation required rather than the vendors.  This would help avoid the problems associated with freeway consultant’s choice to provide large quantities of mostly irrelevant status reports and specifications for systems that would never be implemented, while declining to provide operators’ manual for the SWARM system software (Irvine, California).

· A complete technical review and an appropriate level of technical understanding are needed on the part of the contracting agency. 

· The decision on the final “version” of the development efforts must be clearly understood by all participants.

· Write new software agreements as openly as possible.  In protecting the future interests, the public agencies should ensure that software agreements give the agencies the right to own or modify produced software code.

· Incorporate detailed specifications in contract documents.

Funding

· When more than one agency is involved in the funding and development of a system, a memorandum of understanding (MOU) may be necessary to dictate which agencies are responsible for the maintenance of each component of the system.

· When each partner has a different fiscal year and budgeting cycle, it will require some of the partners to estimate expenditure years in advance and plan these into their annual budgets.  

Minnesota Integrated Corridor Traffic Management Experience

In its 2000 report to the Minnesota Department of Transportation, Booz-Allen and Hamilton detailed a large number of institutional benefits gained through the ITCM deployment process.  Highlights of the benefits found are detailed below.

· The lessons Mn/DOT learned entering into a private partnership agreement include the following:

· Each party must have a vested interest in the project

· Clarify contributions; build in support and training

· Determine system maintenance requirements

· Identify spare parts needed; include life-cycle costs

· Make sure the benefits outweigh the efforts

· Identify risks and hidden costs

· Acquire local support

· Identify a central contract person 

· Successful public or private partnerships can be achieved if:

· Participants function as equal partners 

· There is active participation in the project 

· An environment is created for the open exchange of ideas 

· Each party sees the benefits of participating

· Barriers to the successful completion of the project are addressed

· Necessary training is provided

· Participants’ roles and responsibilities are defined at the outset 

· Each partner is made accountable for the project’s success

· Project commitments are defined

· Each partner is flexible

· There is a plan for handling unforeseen complications that may arise

· Mn/DOT’s experience was that the power of an informal agreement should not be underestimated, as it can carry as much weight as a written agreement. Implementing successful partnership agreements can be accomplished through the following efforts: 

· Develop a project contact list; define roles and responsibilities

· Conduct weekly progress meetings address concerns/problems immediately

· Remain flexible and open minded

· Be guided by the project’s best interests 

· Work with partners to solve problems

· The lessons Mn/DOT learned in developing software license agreements include the following suggestions: 

· Start from scratch

· Do not work with existing vendor software agreements

· Contract with or have an available resources person who has software experience

· Negotiate annual maintenance and support fees 

· Be prepared for the complications of site licenses with multi-jurisdictional projects

· Escrow the source code 

· Determine how customized software will be maintained and supported in the future 

· Define ownership of trademark and copyright 

· Define termination clauses and dispute resolutions

· Determine liability of all partners

· Decide how software infringement, intellectual property, indemnification and confidential data will be handled 

· Meet with legal counsel and review pertinent state statues and legislation

· When selecting a traffic control system for traffic or freeway operations consider the following factors: 

· Software and hardware has to have a user friendly interface

· Use only state-of-the-art hardware

· Work with a proven communication system

· Dedicate operations and maintenance staff to the project

· Source code should not contain any proprietary code

· Define training requirements

· Customized software should be owned and maintained by the State

· Build in-system safety features

· Use in-house expertise as much as possible

· Operations and maintenance lessons learned: 

· Develop common project assumptions and expectations

· Create an Operations Committee

· Establish consistent operational strategies

· Pool spare parts

· Hold manufacturers and consultants accountable for the equipment and services provided

· Define component ownership

· Contract maintenance on specialized equipment 

· Define project priorities

· Share staff, equipment and expertise  

Agency Interviews

To supplement the literature review, an effort was undertaken to contact staff members at many well-known organizations with experience in the field of coordinated freeway and arterial operations.  The research team sought to add to its initial list of potential agency interviews through contacts at the summer meeting of the Freeway Operations Committee and Traffic Signal Systems Committee.  Various listservs, such as freeway operations, traffic signal systems, ITS Traffic Management Centers (TMC) Discussion Group, and the ITE Traffic Engineering Council, were also used to identify additional locations and contacts for follow-up. 

From this effort, a total of 11 agency interviews were successfully conducted.  These include:  (1) Hampton Roads, VA; (2) Houston, TX (TRANSTAR); (3) Long Island, NY (INFORM); (4) Los Angeles, CA; (5) Maryland (CHART); (6) Milwaukee, WI (MONITOR); (7) Minneapolis, MN; (8) Northern Virginia; (9) Salt Lake City, UT (COMMUTERLINK); (10) San Antonio, TX (TRANSGUIDE); and (11) Seattle, WA.  To gather the desired information at each location, key staff members were interviewed over the phone, using an interview form as a guide for the discussions.  The completed interview forms for each of the agencies may be found in Appendix B.

The information collected in the interview process may be divided into three distinct categories: Operational Issues, Institutional Issues, and Lessons Learned.  Operational issues includes information on coordination between agencies, information shared between agencies, existing strategies for multi-agency incident response, a description of the operational environment in each location (including hours of coordinated operation, location of traffic management centers, after-hours contact procedures, etc.), and future plans for the expansion or improvement of coordinated operations.  Institutional issues include the discussion of operating agreements, advisory boards and technical committees, and the perception of coordinated operations by staff members at all levels of the involved agencies.  The final section will seek to discuss the various lessons learned in the process of developing and maintaining coordinated operations.  These lessons learned will include both positive and negative experiences as identified by practicing professionals.
Operational Issues: Coordination

The first issue explored in the agency interviews involved the various types of coordination activities and the participants.  Activities include day-to-day operations (including recurrent congestion), incident management, special event management, emergency management, short-duration maintenance activities, and major reconstruction or maintenance projects.  Possible participants in these activities include state, city, law enforcement, and transit officials.  Other participants included in the agency interviews are county officials, news media, fire departments, emergency management agencies, towing contractors, and large employers.  In Seattle, Washington State DOT often works with large employers such as Boeing and Microsoft if major reconstruction or maintenance will disrupt traffic in the vicinity.  A summary of responses from the agency interviews sites is found in Table 1.

Table 1: Summary of Coordination Activities
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Most of the surveyed systems coordinate operations when faced with an unusual event, as is the case with incident management, planned special events, emergency management, and major reconstruction.  Only short duration maintenance activities are routinely handled without communication between agencies.  However, most state agencies indicated that other partners, especially transit operators, would be contacted if these routine maintenance operations involved lane closures or would otherwise result in traffic disruption.

Information regarding the types of facilities involved in coordinated operations and the extent to which coordination was practiced was also collected in the interview process.  A summary of these data may be seen in Table 2.  Only Northern Virginia, Milwaukee, and Maryland reported coordination between freeways operated by different agencies.  In Northern Virginia and Maryland, the two departments of transportation must coordinate freeway operations with each other and the District of Columbia.  In Milwaukee, freeway operations are coordinated between Wisconsin, Illinois, and Indiana along the GCM (Gary, Chicago, Milwaukee) corridor.  Otherwise, a majority of locations report area-wide coordination of operations.

Table 2: Facilities Coordination
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Operational Issues: Information Sharing

A vital part of integrated operations is the sharing of data between agencies.  In some cases data sharing is accomplished primarily via radio and telephone communications.  In other cases, a large amount of traffic data is shared between traffic management and dispatch centers across the region.  Traffic data include closed-circuit video (CCV), traffic volume and speed, dispatch and incident information, road weather information system (RWIS) data, and construction and maintenance status.  

Agency interview participants were asked to indicate what communication technologies were utilized in their coordination activities and assign a relative level of importance to each technology.  As Table 3 shows, the majority of participants assigned the highest levels of importance to voice communications such as landline and cellular telephone, 2-way radio, and commercial radio services.  Many interviewees also mentioned the use of pagers as a crucial component of their communications system.  Text pagers were mentioned as an effective way to relay important information to many field personnel at once.

In Salt Lake City, this information is shared between the UDOT TMC, the Utah Department of Public Safety dispatch center, the Salt Lake City/County TMC, and the Utah Transit Authority dispatch center.  In Houston, the TranStar traffic operations center is jointly operated by the City of Houston, Harris County, TxDOT, and METRO (Houston’s transit authority).  Each agency has technical and dispatch staff onsite, so coordination is easily handled by staff members in the same control room.  Many sites, including Houston, Long Island, Maryland, Salt Lake City, and Seattle, share traffic data with local media outlets either through direct CCV feeds or by providing a media center within the TMC (Houston).  

Table 3: Utilization and Importance of Communication Technologies
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These data are shared with many entities, including state departments of transportation, cities, counties, state and local law enforcement agencies, fire departments, transit providers, emergency management agencies, and media outlets.  Some systems also share data with unexpected partners.  Maryland’s CHART system shares information with the University of Maryland’s Center for Advanced Transportation Technology, the US Park Police, and the Maryland Airport Administration.  Seattle and Long Island share some data with major area employers in the Seattle area, such as Microsoft and Boeing.  

Finally, the most important recipients of traffic information are the drivers using the freeways and arterial highways.  Information may be relayed to drivers en-route through the use of VMS, HAR, and local radio stations.  As highlighted in the literature review, data is even more effective if drivers receive pre-trip alerts to congestion or incidents.  This may be accomplished through previously discussed methods such as HAR and media coverage, or relatively new technologies such as 511 and real-time Internet traffic information.

Operational Issues: Strategies

Coordination of freeway and arterial operations under normal conditions often requires little direct communication between agencies.  However, unusual congestion, traffic incidents, special events, and disasters and emergencies quickly create the need for multiple agencies to act together in order to minimize the impact of these events.  Often partnering agencies have identified potential traffic scenarios and maintain formal, pre-planned strategies to deal with these occurrences.  Among these pre-planned strategies:

· In the Hampton Roads area, official diversion routes have been identified in all cities.  GIS databases identify these parallel diversion routes.  Traffic control plans also exist for major holidays and special events such as Harborfest, Labor Day, and the Fourth of July.  Satellite parking and additional transit services are included in special event plans.

· On Long Island, special signal timing patterns are developed for use in the event of a roadway closure.  For events that do not result in a roadway closure, VMS are used to display possible delays and advise motorists to seek alternate routes.  

· In Los Angeles, signal timing is adjusted for planned road closures.  

· Maryland has developed Freeway Incident Traffic Management (FITM) plans and identified diversion routes.   

· In Northern Virginia, pre-planned strategies exist primarily for special events such as George Mason University graduation ceremonies and the Fourth of July holiday

· Salt Lake City, in large part due to the 2002 Winter Olympic Games, has identified diversion routes for each freeway segment.  These routes are utilized for events that involve significant lane closures and the resulting capacity reductions.  In addition to appropriate diversion routes, VMS and HAR locations to be utilized in the traffic diversion have been identified for each segment.

· In San Antonio, traffic control plans exist for freeway closures. 
· In Seattle, WSDOT works with cities to create detour routes and revise signal timing (if necessary) in the event of planned ramp closures.

Operational Issues: Operating Environment

In addition to the more specific areas of information discussed in the previous sections, information was also collected regarding a number of miscellaneous aspects of the individual operating environments.  A summary of the responses to questions regarding the operating environment may be seen below in Table 4.

The first element addressed is the physical location of operations among partner agencies.  In four of the eleven interviews, different agencies operate from a shared facility.  Operations at the remaining sites are geographically distributed.  Some sites, such as Salt Lake City, have strong data linkage between two or more traffic management centers.  Others simply operate via telephone communication between the various staff members.  The next question regarding operating environment surveyed the operating hours of the TMC for each area.  Six of the eleven agency interview participants indicated that the traffic management centers were always open, with at least a minimal staff presence in the overnight hours.  For centers that were not in constant operation, the centers were typically fully staffed between the AM and PM peak traffic periods, with provisions to contact staff members in the event of an after-hours incident.  Only 4 of eleven agency interview sites indicated that a shared frequency or 800 MHz talk group existed for interagency coordination during incidents.

Table 4: Summary of Agency interview Operating Environments
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Most agency interview participants indicated that one or more coordinating agencies had some form of operations manual.  However, in the majority of cases the manuals were maintained by the individual agencies.  Very few of the interviewees revealed the existence of shared operations policies and procedures.  This lack of shared operations manuals mirrors the trend among participants for each agency to completely maintain its jurisdiction over its own facilities.  

Next, participants were asked how often traffic control plans were updated.  Eight study sites had no pre-specified interval for updating plans, electing instead to perform updates on an as-needed basis.  For sites reporting a regular update interval, the periods ranged from one to three years, often with the value changing based on facility type.  When asked if traffic control plans were updated by internal staff or by consultants, 6 indicated that plans were updated in-house.  Among the remaining five sites, four indicated the use of both in-house staff and consultants, while only one used consultants exclusively.  

The final issues addressed under the heading of operational environment related to organizational and financial relationship between partnering agencies.  Six of eleven participants indicated that some sort of executive committee existed to provide strategic guidance for coordinated operations.  When asked if technical committees were established to address specific operational issues between partners, six sites indicated that technical committees met regularly.  Two more sites indicated that technical committees were formed on an as-needed basis to address issues such as construction and systems integration.

Finally, participants were asked if there are arrangements for the joint management of operating and capital finds.  Only two sites, Houston and Salt Lake City, indicated that there were shared operating funds.  Four of the eleven indicated that there were mechanisms for the joint management of capital funds.  Again, this issue reflects that most agencies maintain jurisdiction and complete control of their facilities, with coordination manifesting itself primarily in the form of information sharing.

Operational Issues: Future Plans

· Hampton Roads has plans to install a region-wide 800 MHz talk group for interagency coordination during incidents

· Houston is developing a regional computerized signal system to include 3000+ intersections.  The fiber optic network (“hub and spoke” system) is being expanded across multiple agencies.  TxDOT currently maintains fiber along freeways (spokes), while the county and transit authority are seeking to add fiber along arterial highways joining the freeways.  In addition to supporting new CCV installations, the new fiber will add redundancy to the system to protect against damage by excavation activity.

· Long Island plans to add a state police presence in its new TMC (currently in the design stage).

· Los Angeles plans to add additional TMC to TMC information sharing, expand practice of transit priority.

· Maryland plans to extend coordination activities to growing metropolitan areas across the state on an as-needed basis.

· San Antonio plans to provide video feeds and incident alarms to suburban communities.  Plans also call for link to the Corpus Christi TMC.

Institutional Issues: Formal Agreements

Agency interview participants were asked if formal agreements exist between coordinating agencies.  For areas with formal agreements, interviewees were also asked to describe how these agreements may limit partnerships and how or if liability issues were addressed in these documents.  Of the eleven agency interviews, only Long Island operates without a formal agreement between agencies.  Among the other ten sites, agreements are in place to cover issues from joint occupancy of traffic management centers to state operation of municipal signal systems.  Among these agreements:

· In Houston, an interlocal agreement between the City of Houston, Harris County, TxDOT, and METRO provides for the joint funding and operation of TranStar.  This agreement was written with very loose restrictions on the Executive Committee to provide maximum flexibility in the future.  Because each agency maintains its jurisdiction as it did before the formation of TranStar, liability does not change.  A copy of Houston’s interlocal agreement may be found in Appendix C of this document.

· In Maryland, the State Highway Administration and the State Police an interagency agreement (“Clear the Road Policy”) to facilitate removal of crashed vehicles from the roadway.  
· Seattle has formal agreements in place to address numerous issues.  In some instances, cities have assumed operation and maintenance of state traffic signals from WSDOT.  WSDOT has formal agreements in place with media providers for the use of CCV feeds.  Additionally, WSDOT has agreements with the Washington State Patrol for incident management and sharing of CCV.  These agreements are not seen as limiting to WSDOT operations.  Within these agreements, and effort has been made to address liability and risk.  WSDOT feels that the benefits of these arrangements for outweigh any additional risk that may result.

Institutional Issues: Perception of Shared Operations

Each agency interview participant was asked to describe the perceived level satisfaction with coordinated operations among management, technical, and field personnel.  In most cases staff members are happy with shared operations, but a few exceptions were noted.  In Los Angeles, the technical personnel are discouraged by a limited amount of success in shared operations (as opposed to coordinated operations).  In Northern Virginia, the retention rate among the technical staff is very low, possibly indicating frustration with shared operations between the various agencies.  Both Houston and Milwaukee have struggled to keep field personnel happy.   Houston indicates that much care must be taken so that field personnel do not feel that they are over-ridden by the TMC staff, especially for law enforcement officers.  In Milwaukee, the field personnel have expressed concerns regarding the location and maintenance of shared equipment.  Many participants indicated that would always be room to improve their coordinated operations, but that they were happy with the cooperation displayed by those involved to this point.  

Lessons Learned

As perhaps the most important information that agency interview participants were asked to provide, a number of key lessons learned have been compiled.  These lessons learned include both positive and negative experiences resulting from coordination between freeways and arterials.   Additionally, participants were asked to identify technical and institutional aspects that would or should be changed as a result of their experiences.  In order to establish as free a flow of opinions as possible, the interviewees were assured that negative experiences would not be attributed to a specific area or agency.

Most of the agency interview participants were able to share positive experiences regarding coordinated operation of freeways and arterials among different agencies.  These positives included increased access to traffic data, improved teamwork between agencies, improved public perception for involved agencies, and others.  

A few positive aspects were apparent in multiple agency interviews.  First among these is that the media can be an important and effective partner in the coordination process.  Several sites, including Hampton Roads, Houston, Maryland, Milwaukee, Minneapolis, Salt Lake City, and Seattle, directly identified the news media as regular recipients of information regarding freeway and arterial operations.  In many cases, CCV feeds are supplied directly to television and radio stations.  In Houston, the TranStar operations center has space on-site for media representatives.  News media are a very effective method to relay real-time traffic and incident information to the public.  Additionally, by forming close bonds to the media and maintaining direct contact with staff members of various agencies, the opportunity exists to improve the public image of transportation, law enforcement, transit and other agencies participating in coordinated operations.

Another common success among many of the agency interviews is the use of unique “branding” to separately identify coordinated operations from the different participating agencies.  These unique identities are Houston’s TranStar, Long Island’s INFORM, Maryland’s CHART, Milwaukee’s Monitor, Salt Lake City’s Utah Commuterlink, and San Antonio’s TransGuide.  The opportunity for benefit from these unique identities is twofold.  First, the branding of coordinated operations creates a seamless system from the public perspective.  Despite the fact that several different agencies are providing information, users of websites, HAR, VMS, and traffic information hotlines perceive that information originates from a single source.  Also, in the event that either coordinated operations or user interfaces are perceived as unsuccessful, the individual agencies are not directly associated with what may be viewed as a rather expensive mistake.

Finally, successful coordinated operation of freeways and arterials result in improved operations for every agency involved.  While this observation may be obvious to many observers with previous experience, the benefits of coordination between agencies may not be readily apparent to elected officials and other decision makers who may tend to focus entirely on short-term capital expenditures rather than long-term operational improvements.  Therefore, documentation of past successes is vital to the future expansion of coordinated operations.

Aside from these key success stories, the agency interview participants related a number of other positive experiences.  Highlights of these positive experiences include:

· In Hampton Roads, the ability of agencies to leverage their own assets as a result of accessing additional infrastructure was cited as a prime benefit.  For example, the City of Norfolk is able to monitor an additional twenty intersections by accessing Hampton Roads Smart Traffic Center cameras.
· In Houston, the formation of TranStar is primarily credited to Houston’s Mayor Bob Lanier.  However, because the effort had strong support at the “grassroots” level, the operation enjoys continued success.
· Milwaukee enjoys increased communication between agencies as a result of coordinated operations.  A benefit to the traveling public in the form of reduced travel times and congestion is also seen as a positive experience.
· Because all parties involved share the same end goals of increased safety and efficiency, the coordination effort in Minneapolis has been successful.
· In Northern Virginia, the coordination effort has opened communications with emergency service providers.
· In Salt Lake City, several positive experiences are identified.  Monthly meeting between agencies helps to maintain healthy relationships among partners.  By sharing access to CCV images, signal timing efficiency has been improved.  Communication is improved by co-locating UDOT and the Department of Public Safety in the same facility.
· In San Antonio, a strong foundation for coordinated operations was provided by previous cooperation among agencies on a traffic management team.
While most participants identified a number of positive experiences, there were also a number of negative experiences to be shared.   These include:

· Because each agency brings its own objectives to the table, it is important to clearly define issues for joint use.  In some cases joint control of assets is not acceptable, such as deciding when reversible HOV lanes should be reversed.

· When building shared infrastructure, it is important to ensure that plans are in place for the continued funding of operations and maintenance.

· Increased communications can be difficult to establish.

· Partners often want to reap additional benefits without contributing additional funds for the effort.

· Problems can arise between non-technical staff members of different agencies.

· Workloads can become excessive.

· Jurisdiction can become a problem if one agency attempts to assert its authority upon another.

· In an effort to be fair to all involved, the math behind cost sharing agreements can become very complex.  While it is important to consider this, the process should not become a burden to the overall process.

· More than one participant indicated that coordinating with fire departments is next to impossible due to what the fire departments perceive as turf issues.   The fire departments are an important aspect of incident response, but often do not wish to share any aspect of their operations with other agencies.

· Emergency management agencies are often willing to participate in coordinated operations, but bring little or no funding to the partnership.  This can place a financial burden on other agencies.

When asked to describe technical aspects that could or should be changed as a result of previous experiences, most responses centered on a lack of common technical standards between agencies, leading to problems of interoperability.  This problem becomes more prevalent as additional agencies are added to existing partnerships.  More than one participant identified a technology or strategy that hasn’t performed to expectations.  Finally, one respondent indicated that as different agencies add or update information in databases and dispatch systems, the other agencies are not automatically informed.  Integration among these various systems would increase efficiency and improve record keeping for all involved parties.

Finally, agency interview participants were asked to identify institutional issues that they would change as a result of their past experiences.  Desired institutional changes include:

· Agencies entering into partnerships should have clearly stated goals.  By immediately defining the purpose of the partnership, each agency is given a clear objective.

· For systems with joint funding of coordinated operations, some consideration should be given to creating autonomy for the joint entity (perhaps in the form of a non-profit corporation).  In the current situation, each partnering agency must act independently to approve any expenditure.  The purchase of anything more substantial than office supplies can require a major effort to accomplish.

· TMC operators are often viewed exclusively as conduits of information.  However, because these operators are often the interface between different agencies, they should be seen as capable of providing guidance for improving interagency communications.

· Involvement by planning agencies could be helpful in gaining participation from additional agencies, would add an additional “seal of approval” to the process.

· Provide additional outreach to elected politicians and administrators.  

· Increase pressure on the management level for technology standards and increased interoperability among systems.

Summary

This document represents the current summary of experience in the area of coordinated freeway and arterial operations.  By reviewing current past literature and conducting interviews in eleven major metropolitan areas across the nation, many of the building blocks necessary for the development of the final technical document on coordinated operational plans and procedures have been gathered.  Particular emphasis will be given to lesson learned though personal experience.  These represent the experiences, both positive and negative, that agency interview participants have identified as crucial in their own experiences.  It should also be noted that this synthesis of practice is a work in progress.  Revisions will be made throughout the project as comments are received and additional information becomes available.
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		Question

		Response



		Is your coordination via a shared center or is it distributed geographically?

		Shared: 4, Distributed: 7 



		What are the normal hours of operation for coordinated operation?

		Always open: 6, Other hours: 5



		How is coordination handled after normal hours noted above?

		N/A: 5, Pager list: 2, Other:  5



		Do you have a shared frequency or 800 MHz talk group for interagency coordination during incidents?

		Yes: 4, No: 7



		What type of operations manuals (policies and procedures) do you have?

		With ops manuals: 10, W/O ops manuals: 1



		How often do you update and refine your traffic control plans?  

		No set interval: 8, fixed intervals: 3






		Are you traffic control plans developed in house or by a consultant?

		In-house: 6, Consultant: 1, Both: 4



		Do you coordinate (and how) the release of pre-trip and enroute information with control plans?

		Some coordination: 8, No coordination: 3



		Do you have an “Executive Committee/Board” for Strategic guidance?

		Yes: 6, No: 5



		Do you have technical committee(s) for Tactical Management?

		Yes: 6, Project-specific: 2, No: 3



		Are there any arrangements for joint management of the operation funds?

		Yes: 2, No: 9



		Are there any arrangements for joint management of the capital funds?

		Yes: 4, No: 7
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