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I.   INTRODUCTION

A.  The Projects to be Studied

This study focuses upon two ITS “projects” related to the 2002 Olympic Games in Salt Lake City.  

The first project is the deployment by Utah Department of Transportation (UDOT) of advanced traffic management systems (ATMS) and advanced traveler information systems (ATIS) prior to the Olympic Games in February 2002.  This project includes the technical and organizational preparations before the Olympic Games.  This portion of the study is called the “Case Study.”  The second project is the operation by UDOT of these ATMS and ATIS elements during the Olympic Games, for the purpose of managing traffic.  This portion of the study is called the “Event Study.”   Because of the very limited availability of agency staff time prior to the Games, the Event Study efforts will be conducted first and the Case Study work will be performed retrospectively after the Games.

B.   Background Information

This section presents information describing the Salt Lake City area, its transportation system, the ITS deployments, and other transportation system improvements made prior to the 2002 Olympic Games.   Readers who are familiar with these topics may choose to skip to Section C. 

The Salt Lake City Area

The area included in the Evaluation Plan for the Salt Lake City Olympic Games Traffic Management Study includes a three county area known as the Wasatch Front region of Utah, which includes the developed regions of Salt Lake, Davis and Weber Counties (see diagram below).  This fast growing region’s borders include the Great Salt Lake and the Oquirrh Mountains to the west, and the Wasatch Mountains to the east. The Utah County line forms the region’s southern border. The line between Weber and Box Elder Counties forms the northern border. 


[image: image1.png]



The Transportation System

The area’s population growth and economic expansion and diversification will increase highway and transit capacity in the region as well as extend the transportation network that currently exists in the region. The area’s current network includes several major interstate freeway systems including I-15, I-215, I-80 and I-84. I-15 is the major north-south corridor connecting Salt Lake, Weber, and Davis counties as well as Provo further south. I-80 extends east-west across the southern portion of Salt Lake City and the Wasatch Mountains to the Park City area. I-215 serves as a beltway around Salt Lake City and I-84 serves as a second east-west connection in the northern part of the region connecting Ogden and Echo Junction. The area is also served by several principal arterials, which provide connections to the downtown areas of regional cities as well as the University of Utah, the Salt Lake City International Airport and major recreation areas.
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The area’s transit needs are met by the Utah Transit Authority which provides local bus service in Salt Lake, Davis and Weber counties as well as express services between Ogden, Salt Lake and Provo which served major employment centers. This service was augmented in December 1999, with the creation of the TRAX light rail service. In 1999, the system carried over 23 million riders. This number increased to 31.5 million in 2000. 

ITS Deployment


The development of ITS in Utah began in 1994 with the initiation of an ITS Early Deployment Plan (EDP) for the Salt Lake City metro area by UDOT. The EDP was prioritized for elements supporting the Olympics and included Incident Management, Advanced Traveler Information, Parking Management, ATMS Expansion, and Automated Vehicle Location. ITS elements specific to the Olympics listed in the EDP included CCTV installations, incident management expansion and training and variable message signs. These items are to be redistributed throughout the state following the Olympics. 

The State Senate passed legislation in 1995 that established a Traffic Management Committee to work with UDOT and local jurisdictions to create advanced traffic management strategies. Key projects spearheaded by this committee include a Traffic Operations Center, a coordinated signal system along the Wasatch Front and Commuterlink, the public traveler information system that is delivered from the TOC.

The UDOT Traffic Operations Center (TOC) was opened in the summer of 1999. The TOC is able to receive traffic conditions from the areas freeways through the use of loop detectors and closed circuit TV (CCTV). The TOC also controls 31 variable message signs (VMS) in the region as well as highway advisory radio stations, roadway weather information stations, and incident management vehicles. The system also includes ATMS elements on most major surface streets including the interconnection of 550 arterial traffic signals, CCTV cameras, and VMS signs. The TOC has direct communications links to control centers operated by Salt Lake County, Salt Lake City and the UTA. The TOC also houses the Utah Department of Public Safety dispatch center, and a radio broadcast studio that broadcasts traffic conditions to several local radio stations. Commuterlink will provide real-time traffic information to the traveling public at home, work and on the road via VMS, HAR, the Commuterlink website, and information on TV and radio.
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Transportation System Improvements

In the years leading up to the Olympics, the Utah Department of Transportation worked with regional partners to develop a list of transportation infrastructure projects that would be needed to meet travel demands during the Olympics and beyond. The state invested millions of dollars in transportation projects, including a large portion directly related to the Olympics ($100 million in federal highway discretionary funding for Olympics related projects). These projects are listed below:

· I-80. In 1999, a portion of I-80 was repaved and safety improvements were added. ITS was also installed in the form of vehicle and speed detection, pavement roadway sensors, CCTV and fiber optic cable. The system was connected to the ITS system on I-15 and is controlled through the TOC.

· UTA North-South TRAX Light Rail Service. This new service consists of a 15-mile transit line on a dedicated right-of-way from Sandy north to Downtown Salt Lake City.

· I-15. I-15 is currently being reconstructed and expanded from Sandy to north of Downtown Salt Lake City. Additions to the freeway include, a general-purpose lane, a high occupancy vehicle lane and an auxiliary lane between ramps in each direction. ITS capabilities are also being added along I-15 and within the I-215 belt loop. 

· UTA TRAX Light Rail Service. The new light rail service will be extended 2.5 miles north to the University of Utah, and will include four new stops.

· Venue Access Improvements. New access roads will be constructed at several Olympic venues in order to meet the expanded capacity and safety needs.

C.   Relation of this Study to the Atlanta Olympics Study

The Evaluation Plan for Salt Lake City Olympics Games Traffic management Study uses, as a point of departure, the work done by Booz-Allen and Hamilton on the 1996 Atlanta Olympic Games.  That study is contained in two evaluation reports, “Atlanta NAVIGATOR Case Study” and “1996 Atlanta Centennial Olympic Games and Paralympic Games - Event Study.” The documents were reviewed to identify the evaluation strategy used in previous Olympic Assessments. This included Methodology, Assessment Areas, Evaluation Objectives, and Data Collection/Analysis Plans. The review identified problems encountered during previous studies and possible approaches to avoid those problems in the Salt Lake City study. The review also identified transferability issues that required modifications to the methodology in order to best fit the objectives and circumstances in Salt Lake City.

II.   Evaluation Scope and Objectives

A. Scope of the Study

In general, the scope of this study encompasses the ATMS and ATIS elements, plus selected ITS elements that are directly related to them.   For example, the UTA TRAX Light-Rail line includes a number of advanced public transportation (APTS) elements, but the only portion of TRAX that is within the scope of this study is the interconnection (or “integration”) between the TRAX system and the traffic management system.  

More specifically, the scope of the study will focus on ATMS and ATIS elements operated by UDOT.   For example, there are several traffic management centers in the Salt Lake City area.   UDOT operates a large traffic operations center (TOC).  Two smaller traffic control centers (TCCs) are operated by the City and County of Salt Lake.  The study will encompass the UDOT TOC plus the interconnections from the UDOT TOC to these two TCCs, but will not examine the TCCs themselves.   Figure 1 below depicts the scope of this study, in relation to the overall Olympic Transportation Plan and the UDOT portion of that Plan.
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             Figure 1.  Scope of This Study in Relation to Olympic Transportation Plans

The next two sections discuss in detail the scope and objectives of the Case Study (prior to the Olympics) and the Event Study (during the Olympic Games).

B. Event Study Objectives

The goal of the Event Study is to evaluate the performance of ATMS/ATIS during the Olympic Games. Drawing from the methodology in the Atlanta Olympics Event Study, it was initially decided that the focus of the study will be on four areas, Transportation System Impacts, Institutional Impacts, Agency and User Perspectives, and Transferability.  The study objectives within each of these four areas are described below.

I.   Transportation System Impacts

A. Assess the effectiveness of the TOC for incident management and routine traffic management

B. Assess the effectiveness of the TOC Incident Management System software

C. Assess the effectiveness of the TOC traffic surveillance components

D. Assess the effectiveness of the TDM Plan

E. Assess the utility of the ATIS components

F. Assess the integration of the TRAX/Light Rail system with the ATMS

II.   Institutional Impacts

A. Document interagency operational coordination during the Games

III.  Agency and User Perspectives

A. Document perceptions of system performance by TOC operators and supervisors

B. Document perceptions of the effectiveness of the Olympic Travel Demand Management Plan and other public relations efforts related to ATMS/ATIS operations.

C. Document perceptions of ATMS/ATIS performance from the agencies involved

D. Document perceptions of the traveling public regarding their transportation experiences during the Olympic Games

E. Document perceptions of the ATMS/ATIS performance as reported in the media

IV.  Transferability

A. Document the extent of unplanned modifications to the Transportation Management Plans during the Olympic Games

B. Assess the transferability of key lessons learned to other locations/major events.

As the data-collection activities were developed and priorities were clarified, it was decided to restructure the study objectives around four themes that better reflected UDOT’s study goals.  These themes were:  ATMS, ATIS, TDM, and Transferability.  All of the study objectives listed above were retained, but reorganized according to the following structure, which will be used in the Final Report:

ATMS Effectiveness – Includes objectives I-A, I-B, I-C, I-F, II-A, III-A, III-C, III-D, and III-E above.

ATIS Effectiveness – Includes objectives I-E, II-A, III-C, III-D, III-E above.

TDM Effectiveness – Includes objectives I-D, II-A, III-B above.

Transferability of Findings  – Includes objectives IV-A and IV-B above.

C. Case Study Objectives  

The goal of the Case Study is to assess the effectiveness of the ATMS/ATIS deployment process.  The Case study begins with a review of the project documentation and culminates in a review of System Impacts and Lessons Learned from the development and deployment process.  The topics contained within this study will include Technical, Institutional, and Operational assessments.  This qualitative study will look to answer some basic questions:  How effective was the ATMS/ATIS deployment process?  What worked well in the process?  What could have been improved?  How well does the system satisfy the original intent of the procurement?   Specific objectives consist of the following:

I.  Technical Issues

A. Effectiveness of the procurement process in defining UDOT expectations/requirements

B. Correspondence of the delivered system with specified requirements 

C. Effect of ITS Standards upon the system design

D. Accuracy and reliability of system data

E. Maintainability of the system

II.  Institutional Issues

A. Agency expectations and satisfaction

B. Comparison of procurement process to ATMS/ATIS deployments elsewhere

C. Intellectual-property issues

D. Inter-jurisdictional integration

III.   ATMS Operational Scenarios

A. Incident-detection and incident-management performance

B. Traveler-information performance

C. Event-management performance

D. Center-to-center integration

E. Perceptions of other agencies regarding system operation and impacts

IV.    Perceptions of ATMS/ATIS Performance

A. Evaluator perceptions

B. System manager and operator perceptions

C. Transportation-planner perceptions

V.     Site-Specific Issues

A. Deployment activities by UDOT and Wasatch Constructor

B. NTCIP initiation in ramp metering

C. Integration of freeway and arterial management

D. Use of multiple types of traffic-signal controllers

E. Compliance with National ITS Architecture

III.    Study Methodology

A.  Study Approach 

As noted earlier, this is a study of deployment and operations of the UDOT advanced traffic management system (ATMS) and advanced traveler information system (ATIS) before and during the Olympic Games.  The study of technical and organizational preparations before the Games is called the Case Study.  The approach for the Case Study is almost entirely qualitative, because it is based largely upon descriptions and perceptions by the individuals involved.  The study of ATMS and ATIS operations during the Games is called the Event Study.  The approach for the Event Study is a mixture of qualitative and quantitative analysis, because some elements of the Event Study lend themselves to empirical measurements and numerical analysis, while other elements could only be assessed in terms of perceptions and opinions.  

A great deal of activity is underway in the months leading up to the Olympic Games in February 2002.  Because of very limited availability UDOT and other agency staff during that time, it was decided that the initial efforts would focus heavily upon the Event Study, to insure that preparations were fully in place for data collection during that brief and critical time period.  After the Games, subsequent efforts would focus upon data collection and completion of the Case Study in a retrospective fashion. Thus, the focus of the initial study methodology is upon the Event Study, leaving design of the Case Study for a later date. 

B.  Data-Collection Plans

1.   Event Study Data Collection 

The Event Study includes empirical data collection (both automated and manual), and use of numerical Measures of Effectiveness (MOEs) in many instances to enable quantitative analysis to be performed.  It also includes collection of anecdotal data consisting of perceptions, recollections, and opinions about the ATMS/ATIS during the Games, to enable qualitative analysis to be performed.  The topics (or “assessment areas”) covered in the Data Collection Plan align very closely to those in the study objectives discussed above.  A much more detailed description of the Data Collection Plan appears in Appendix A. in which each of the Assessment Areas listed above is broken down into sub-topics.  

2.   Case Study Data Collection

The Case Study will include review of procurement documentation (RFP, proposals, contracts, change orders), system design documentation, and O&M documentation.  It will also include observations from various stakeholders in the process as well as inputs from the Olympics Event Study.  Finally, a series of interviews with agency staff will also capture their perspectives of this process and any recommendations and lessons learned that would be useful for future procurements.

C.   Study Work Plan 

1.   Event Study Work Plan and Schedule

This section summarizes the Event Study work tasks and sub-tasks that will be performed before, during and after the Games.  Staff will include a Study Manager, one (or more) Field Supervisor, and other staff assigned to specific responsibilities as described below and in the following section. The study work effort will be organized around seven tasks: (1) Design Data Collection, (2) Prepare for Data Collection, (3) Collect Data During Games, (4) Collect Data After Games, (5) Analyze Data, (6) Write Report, and (7) Conduct Transferability Workshop.

Task 1.  Design Data Collection 

a. Define data items needed – Based upon the Event Study Data Collection Plan, define exactly what data items need to be collected, what source(s) will provide them, what data format is required, and any other issues or potential problems.  In general, there will be four types of data.  (1) “Manual” data, which is collected by our “observers” generally by using paper forms.                            (2) “Automated” data, which is collected electronically by systems operated by UDOT or others. (3) “Interview” data, which includes surveys of visitors and interviews of other organizations.     (4) “Media” data, which includes newspaper/radio/TV/Internet coverage related to ATMS/ATIS.            

b. Define collection procedures  -- Describe in detail the procedures that will be used to collect data.   (1) For manual collection (by observers), identify observations required (who/what/when/where).  (2) For automated, identify all collection requirements (which systems, sensors, frequency, etc.).  (3) For interviews, identify the purpose and content of each interview (who/what/when/where).   (4) For media data, identify how the observations will be made (what/when/which).
c. Define roles/responsibilities – Identify the agencies and individuals involved in data collection, and specify the responsibilities for each.  Identify the number of people that will be required for each data-collection activity, and the general requirements (qualifications) for each observer.       (1) For manual data, identify the field-staff supervisory activities and define staff responsibilities.  Develop a schedule of activities, showing the location (as precisely as possible) of each observer and the dates and times that person will conduct his/her manual data collection efforts.                 (2) For automated data, identify the specific individuals at each agency who will deliver the data and identify the dates/times each transfer will occur during and after the Games.                              (3) For interviews, identify who will conduct each of the interviews.                                                 (4) For media data, identify who will collect the data.
d. Develop forms, data formats – 
(1) For manual methods, prepare or obtain a copy of each form to be used. For new forms, develop the exact form to be used.  For existing forms (e.g. UDOT data logs), obtain samples of each form and verify that all needed data will be collected on that form during the Games, and by whom.  
(2) For automated methods, identify all requirements for data to be received. 
(3) For interviews, prepare a draft of the Questionnaire or Discussion Guide, with instructions for the interviewer.  
(4) For media data, identify methods for collecting this data.  For all data types, describe in detail the format of each data item and how it will be cleaned, entered into the computer, and processed.
e. Confirm availability of data – Identify the source for all data items, the staff member(s) responsible for obtaining the data each day, and the procedures for doing so.
f. Develop final Scope of Work and Cost – Based upon the above-specified data items desired and available, the data collection procedures, and the staff assignments, we will develop a revised scope of work and budget.  It appears likely that the revised cost will be lower than the estimated costs on the attached budget, because some of the desired data may prove to be not available.  If the revised cost exceeds project funds available for Task 2, then the lower-priority data items will be deleted until the costs are within the available funds.  The resulting scope of work and budget will then become the “final” version.
g. Define analysis procedures – For all data types, describe how each data item will be processed and analyzed to produce the findings and conclusions to be included in the Final Report.  If any discrepancies arise, repeat subtasks 1-a thru 1-f as needed. 
h. Develop analysis software – For all data that will be processed by computer, develop and test the software that will be used to clean and process all data collected.  This might include statistical packages (SPSS/SAS), spreadsheets, or purpose-built source code, as appropriate.
Task 2.  Prepare for Data Collection

a. Secure on-site staff – Identify and secure all staff needed for data collection work.  This may include using existing UDOT staff and/or hiring temporary employees.  (Note that the Univ. of Utah has offered the services of approx. 10 graduate students in their transportation program.)  
b. Obtain facilities and clearances – Obtain security and other clearances for all staff who will (or may) require access to restricted areas (e.g. TOC, etc.).   Make arrangements for these staff to have working space and facilities needed.  Arrange for all access to facilities, systems, and people that each staff member will need to carry out his/her role.  Obtain needed communications devices.
c. Train staff – Prepare and conduct a training session to prepare all data-collection staff to carry out their designated roles.
d. Conduct dress rehearsals – At the earliest opportunity, and in conjunction with all related data-collection efforts, conduct a rehearsal of each data collection activity with each staff member, in as realistic a fashion as is reasonably possible.
Task 3. Collect Data During Games

a. Collect “manual” data – Each data-collection staff member will carry out his/her duties.  The Field Supervisor(s) will plan, coordinate and monitor the activities of each observer, and will also collect all forms (at least) at the end of each shift and deliver them to the Study Manager at designated times during each day.  This will probably be done more frequently on days 1 and 2.    If unforeseen problems arise, the data-collection staff will notify the Field Supervisor as soon as possible.  The Field Supervisor will either make necessary changes directly or will notify the Study Manager as soon as possible.
b. Collect “automated” data – The designated staff member(s) will monitor the systems collecting automated data to identify problems as soon as possible, and will also collect all data (at least) at the end of each day and deliver it to the Study Manager at designated times each day. This will probably be done more frequently on days 1 and 2.   If unforeseen problems arise, the responsible staff will notify the Field Supervisor or Study Manager as soon as possible.  
c. Collect “interview” data – The designated staff will conduct surveys of visitors or other travelers, and will interview representatives of UDOT and other organizations.
d. Collect “media” data – The designated staff (or contractors?) will monitor the selected media using designated methods, and will provide a status report to the Study Manager at pre-determined intervals. 
e. Pre-process data – At specific intervals (usually at the end of each day) the designated staff member(s) will perform quality-control checks on all collected data.  This will include reviewing all data using pre-determined QC procedures and (to the extent feasible) transferring the data into the computer for cleaning and data-analysis runs as soon as possible.  On the first several days at least, this will also include a meeting of the Study Manager, Field Manager(s), UDOT Contract Manager, and others if needed, to identify and resolve any problems that have arisen.
Task 4.  Collect Data After Games

a. Conduct follow-up interviews and surveys – The designated staff will conduct the post-Games surveys of visitors or other travelers, and will interview representatives of UDOT and other organizations.
b. Collect archived and delayed data – The designated staff will obtain all archived or other data that was not collected on a daily basis (e.g. weather data) plus all data that was not available at the end of each day (e.g. spectator counts, venue logs etc.).
Task 5.  Analyze Data

a. Assemble data – Designated staff will assemble all data that was collected during and after the Games, and will perform additional QC procedures.
b. Enter and clean data – Staff will key-enter or transfer into the computer all data that had not already been entered, and will execute further data-cleaning procedures using the computer.
c. Produce reports, tabs – Using manual or computerized analysis procedures developed in Task 1, staff will produce printed reports, statistical tabulations, and other pre-specified analysis products.  The staff responsible for writing the Event Study Report will review these results and may request additional analysis procedures.
Task 6.   Write Event Study Report

a. Prepare draft report – The Study Manager and designated staff will write a draft of the Event Study Report, based upon the draft outline contained in the Evaluation Plan (with changes if needed).   The draft Report will be submitted to the UDOT Contract Manager for review.
b. Prepare final report – Based upon comments received from UDOT, the Report will be revised and a final version will be submitted to UDOT in camera-ready paper form and also in electronic form as a MS Word (“.doc”) file.
Task 7.   Conduct Transferability Workshop

a. Develop format & outline – Staff will prepare recommended outline and format for the Transferability Workshop, and submit it to UDOT.  Revisions will be made in response to comments from UDOT.
b. Prepare presentations – Based upon the format and outline above, staff will prepare the presentations and other material for the workshop.   All presentation charts and other materials to be use will be submitted to UDOT for review, and appropriate revisions will be made based upon comments received.  
c. Conduct Transferability Workshop – The Study Manager and designated staff will conduct the workshop in Salt Lake City, at a time and location selected by UDOT.  Their presentations will include a summary of the study methodology and major findings, but the primary focus will be upon the portions of the study findings which may be useful for large events in Salt Lake City or elsewhere, and for future Olympic Games. 
Work Schedule

The work schedule for the Event Study is shown in Table 1 on the next page.
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2.   Case Study Work Plan and Schedule

This section summarizes the Case Study work tasks and sub-tasks that will be performed ...

Task 1.  Technical Evaluation – 

The technical evaluation is intended to answer the question “How well does the ATMS system satisfy the original intent of this procurement?”  In order to answer this question effectively, an understanding of what was originally required and the current capabilities of the system is required.  To accomplish this effort, the following subtasks will be performed:

a. Review original RFP / Submitted Proposal – The study staff will review the original RFP and selected proposal.  This review will also include examination of the signed contract and an assessment will be made between the RFP, proposal, and contract document.  These documents establish the bar relative to expectations of system capability, schedule, and other performance issues.  To perform this task, we will need copies of the referenced documentation.  
b. Traceability of Requirements to Deployed System – The current deployed system will be evaluated against the identified requirements.  This evaluation will take place through observation of actual performance of the system.  Additionally, system documentation (“as builts”) will be used to aid in this assessment.  To perform this task, we will need a copy of the System Requirements Document. 
c. System Design Review / COTS vs Custom – The system design will be examined for use of Commercial-Off-The-Shelf solutions versus the need for customized, specialized applications.  Additionally, the design will be assessed for vendor independence and platform independence. To perform this task, we will need a copy of the System Requirements Document and Material List. 
d. Standards Adoption – This part of the evaluation examines the interfaces designed and implemented as part of this ATMS and contrasts these interfaces with the emerging standards.  How were these interfaces affected by the emerging standards? To perform this task, we will need a copy of the System Design Document. 
e. Ease of Integration (ICD) – One of the greatest challenges facing many public agencies deploying ITS solutions is “how can I integrate to the system?”  This part of the evaluation will examine the documentation available to assist in the integration to the ATMS.  This will include the various data definitions, instructions on establishing connection, and the utility of this information.  To perform this task we will need the Interface Control Document (ICD) and a Regional Architecture description, to answer the question: how do the systems integrate electronically?
f. Quality of Documentation – Deployments across the country have a wide range of documentation available – from none to fully documented designs, users manuals, maintenance manuals, software source code, acceptance test plans and results, etc.  This part of the evaluation will examine the available documentation for consistency and ease of access and use.  To perform this task, we will need to review the system documentation that was delivered.
g. Data Quality / Accuracy Observations – Throughout the Event study, Iteris staff will have access to ATMS data and video, as well as observations from field personnel.  Based upon the information gathered during the event study, the Iteris team will assess the level of accuracy for the ATMS data.  This will be a qualitative assessment based upon the notes and feedback from the Olympics Event study.  This assessment will not include any calibration or independent data collection activity. 

h. Maintainability Issues – The Iteris staff will evaluate and identify any significant maintenance issues associated with the ATMS deployment.  Based upon interviews with operations staff as well as observations from the Olympics Event study, this evaluation will document significant maintenance requirements.  This effort will also assess qualitatively the availability of the system – assessment will be limited to the timeframe associated with the Olympics Event study.  This evaluation will not get into detailed analysis of logs or complex computations on Mean-Time-Between-Failure, Availability metrics, or comparable analyses.  
Task 2.  Institutional Evaluation --  The Case Study will assess the satisfaction of the institutional partners in the ATMS deployment.  This assessment will provide opportunities to highlight the successes and challenges associated with the ATMS deployment.

a. Agency Expectations – Through interviews with key institutional stakeholders, the evaluation team will capture whether the agency expectations were satisfied with the deployment of the ATMS.  These will include satisfaction with inter-agency cooperation, communication among the stakeholders, as well as satisfaction with the deployment process.   

b. Procurement / Contracting – The evaluation team will review the procurement process and contrast that against procurement processes in other parts of the country.  The process will be compared relative to the flexibility, cost negotiations, deliverables, and terms and conditions for their value-added results.

c. Ownership / Data Rights / Software – In a number of deployments across the country, there is contractual language that limits the rights of the public agencies to modify or share the deployed software.  This evaluation will document any limitations on software ownership, re-use, maintenance, etc.

d. Integration Across Jurisdictions – The case study process will assess the integration across jurisdictional boundaries that occurred as part of this deployment.  The case study will also evaluate the ability of the ATMS to integrate to other ITS systems in the region.

Task 3.   Operational Scenarios – The Olympics Event Study will afford the evaluation team to see the ATMS in action in a variety of scenarios.  This Case Study will document observations about the performance of the ATMS in the following scenarios:

a. Incident Management Performance – The incident management scenario consists of the methods and solutions offered by the ATMS to improve traffic flow and reduce travel time delays once an incident has been reported.  The assessment will be qualitative in nature and will examine ease of use of the ATMS system, flexibility of the system, and the amount of automation provided in support of incident management. 

b. Traveler Information Performance – An extensive traveler information network has been prepared in support of the winter Olympics.  This part of the evaluation will characterize the success of the ATMS to support the traveler information mission.

c. Event Management Performance – Similar to incident management, event management performance provides both monitoring and traveler information dissemination to maintain the flow of traffic and reduce travel delays.  The evaluation will note the effectiveness of the ATMS in this area of performance. 
d. Incident Detection Performance – In conjunction with the incident management evaluation, the Case Study will also evaluate the ability of the ATMS system to detect and validate incidents.
e. Center-to-Center (C2C) Integration – Center-to-center integration allows agencies to coordinate traffic management plans and automated incident responses.  The Case Study will assess the level of C2C integration supported / provided by the current ATMS deployment.  

Task 4.   System Impacts – The Case Study will summarize the impacts of the ATMS on travel performance in the area.  The primary source if information will be the information gathered during the Olympics Event study.  However, additional interviews may be required to gather additional information on the impact of the ATMS.

a. Conduct followup interviews/surveys – Following the winter Olympics, the evaluation team will conduct a series of telephone interviews with ATMS stakeholders to collect their impressions of the impact that the ATMS has made on travel conditions in the region.  The study team will work with UDOT staff to finalize the list of interviewees.

b. Collect Anecdotal Examples – Through the course of the Event Study, there will be opportunities to collect and archive examples of ATMS performance to various scenarios that are representative of typical performance.  The effects of this performance will be captured and data products will be included in the draft and final Case Study report.

Task 5.   Lessons Learned – Both the Event and Case studies will provide recommendations that can serve as lessons learned for elements that were done well and areas of improvement.  To effectively capture these suggestions, they will be separated between the variety of specialties – evaluation consultants, system operators, and the transportation planning personnel.

a. Evaluator Observations – The evaluation staff have a variety of perspectives having supported ITS deployments across the country.  This experience will be translated into general lessons learned pertaining to the arena of ITS in general, ATMS specifically.

b. Operator Observations – The operations personnel will have a unique perspective to how well the system operates in the various operational scenarios.  These observations will be documented to assist in identifying potential areas of enhancement for the ATMS as well as areas of emphasis for other DOTs choosing to deploy ATMS solutions.  
c. Transportation Planner Observations – The transportation planning personnel will be able to make suggestions relative to the areas of the ATMS that best met their expectations from a Congestion and Travel Demand management perspective.  
Task 6.   Write Report

a. Prepare draft report -- The Study Manager and designated staff will write a draft of the  Case Study Report, based upon a draft outline developed in cooperation with the UDOT staff.   The draft Report will be submitted to the UDOT Contract Manager for review.
b. Prepare final report -- Based upon comments received from UDOT, the Report will be revised and a final version will be submitted to UDOT in camera-ready paper form and also in electronic form as a MS-Word (“.doc”) file and a Adobe Acrobat (“.pdf”) file.
Task 7.   Conduct Evaluation Workshop

a. Develop format & outline -- Staff will prepare recommended outline and format for the Case Study Workshop, and submit it to UDOT.  Revisions will be made in response to comments from UDOT.
b. Prepare presentations -- Based upon the format and outline above, staff will prepare the presentations and other material for the workshop.   All presentation charts and other materials to be use will be submitted to UDOT for review, and appropriate revisions will be made based upon comments received.
c. Conduct workshop -- The Study Manager and designated staff will conduct the workshop in Salt Lake City, at a time and location selected by UDOT.  Their presentations will include a summary of the study methodology and major findings.
Work Schedule

The work schedule for the Case Study is shown in Table 2 on the next page.

Table 2.   Schedule for Case Study
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1. Technical Evaluation

 

a. Review original RFP / Submitted Proposal

 

b. Traceability of Requirements to Deployed System  

 

c. System Design Review / COTS vs Custom

 

d. Standards Adoption

 

e. Ease of Integration (ICD)

 

f. Quality of Documentation

g. Data Quality / Accuracy Observations

Completed

h. Maintainability Issues

 

2. Institutional Evaluation

a. Agency Expectations

b. Procurement / Contracting

c. Ownership / Data Rights / Software

d. Integration Across Jurisdictions

Completed

3. Operational Scenarios

a. Incident Management Performance

Completed

b. Traveler Information Performance

Completed

c. Event Management Performance

Completed

d. Incident Detection Performance

Completed

e. C2C Integration

Completed

4. System Impacts

a. Conduct followup interviews/surveys

b. Collect Anecdotal Examples

5. Lessons Learned

a. Evaluator Observations

Completed

b. Operator Observations

c. Transportation Planner Observations

d. Other Observations

Completed

6. Write Report

UDOT Review

a. Prepare draft report

b. Prepare final report

7. Conduct Workshop

 

a. Develop format & outline

 

b. Prepare presentations

 

c. Conduct workshop

 

 

 

 

June 10 / 11 follow-up 

interviews


IV.   Evaluation Report Outline

A. Organization of the Report

Reflecting the two principle purposes of the study, there will be two volumes in the Final Report – the Case Study and the Event Study.  The Case Study will primarily consist of narrative descriptions that document key activities leading up to the Olympic Games, including problems encountered and solutions developed.  The Event Study will include a combination of narratives describing activities during the Olympic Games, plus a number of data tabulations documenting activities that can be measured reliably.

B. Outline of Event Study Final Report

1. Executive Summary

1.1. The Event Study and the Case Study

1.2. The Olympic Games

1.3. Travel Demands

1.4. Event Study Approach

1.5. Key Findings and Recommendations

2. Introduction

2.1. Study Purpose and Report Structure

2.2. Overview of Event Study Methodology

2.3. The Transportation Context – The Salt Lake City Region and Regional Travel Demands

2.4. Overview of ITS Deployments – ATMS, ATIS, and related Elements

2.5. The Transportation Demand Management (TDM) Program

3. The Olympic Games

3.1. Dimensions of the Games

3.2. The Olympic Games – Transportation System; Organizational Structure and Agency Transportation Roles; Communications and Operations Plans.

4. Study Methodology

4.1. Study Objectives

4.2. Work Tasks and Schedule

4.3. Data Collection and Management Plan

5. Event Study Findings 

5.1. Advanced Traffic Management Systems (ATMS) – (Content mostly qualitative)

5.1.1. Overview of ATMS Elements – TOC, Signals, CCTV, VMS, HAR, etc.

5.1.2. Organization for Transportation Management – 3 levels

5.1.2.1. Control Room – First-level response to incident.

5.1.2.2. Room 125 – Second-level response to larger incidents, plus congestion management.

5.1.2.3. Room 230 – Interagency Coordination, including 3rd-level response to major incidents.

5.1.3. Transportation Management

5.1.3.1. Incident Management – Surveillance, Decision-Making, Response

5.1.3.2. Traffic Management – Pre-Planning, Surveillance, Decision-Making, Response

5.1.3.3. Multi-modal Management – TRAX and Park & Ride

5.1.3.4. ATMS System Performance

5.1.4. Interagency Coordination

5.1.4.1. Incident Response

5.1.4.2. Park & Ride Management

5.1.4.3. Safety Issues

5.1.5. Perceptions of System Performance

5.1.5.1. UDOT

5.1.5.2. Other Agencies

5.1.5.3. Traveling Public (Residents and Visitors)

5.1.5.4. Media

5.2. Advanced Traveler Information Systems (ATIS) – (Content mostly quantitative)

5.2.1. Description of Traveler-Information Channels – CommuterLink Website (CLW), 5-1-1 Telephone Information Service, Variable Message Signs, and Highway Advisory Radio.  (Media was not ATIS, but was an important part of Traveler Info. distribution.)

5.2.2. CommuterLink Website

5.2.2.1. Usage – Hit counts

5.2.2.2. Performance – Accuracy,  Timeliness, Availability

5.2.2.3. User Perceptions – Awareness, Usage, Satisfaction

5.2.3. 5-1-1 Telephone Service

5.2.3.1. Usage – Hit counts

5.2.3.2. Performance – Accuracy, Timeliness, Availability

5.2.3.3. User Perceptions – Awareness, Usage Satisfaction

5.2.4. Variable Message Signs

5.2.4.1. Usage – Type and Frequency of Messages Displayed

5.2.4.2. Performance – Description of problems encountered

5.2.4.3. User Perceptions – Awareness, Usage, Satisfaction

5.2.5. Highway Advisory Radio

5.2.5.1. Usage – Type and Frequency of Messages Displayed

5.2.5.2. Performance – Description of problems encountered

5.2.5.3. User Perceptions – Awareness, Usage, Satisfaction

5.3. Travel Demand Management (TDM) – (Content mostly quantitative)

5.3.1. Overview of TDM Plan

5.3.2. Traffic Volumes – Games vs. Baseline (from ATR data primarily)

5.3.3. Truck Volumes – Games vs. Baseline (from ATR data primarily)

5.3.4. Transit Ridership – Games vs. Baseline (from UTA)

5.3.5. Travel by Residents – Change in commuting modes, times, etc. (from Resident Survey)

5.3.6. Predicted vs. Actual Traffic Volumes – Highlights from Kaz’s Study (and referral)

5.4. Transferability of Findings

5.4.1. Unplanned Events and Responses

5.4.2. Lessons Learned for SLC and Others

C. Outline of Case Study Final Report 

1. Executive Summary

1.1. The Event Study and the Case Study 

1.2. Overview of ITS Deployment in Salt Lake City

1.3. Case Study Approach

1.4. Key Findings and Recommendations

2. Introduction

2.1. Study Purpose and Report Structure

2.2. Overview of Case Study Methodology

2.3. The Transportation Context – The Salt Lake City Region and Regional Travel Demands

2.4. ITS Elements Deployed – ATMS, ATIS, and related Elements

2.5. The Deployment Process in Salt Lake City

3. Study Methodology 

3.1. Study Objectives 

3.2. Work Tasks and Schedule

4. Case Study Findings

4.1. Introduction and Definitions

4.2. Technical Assessment

4.2.1. System Requirements Review

4.2.2. System Design Review

4.2.3. Standards Adoption

4.2.4. Ease of Integration

4.2.5. Data Quality / Accuracy

4.2.6. Maintainability / Documentation Level

4.3. Institutional Evaluation

4.3.1. Agency Expectations

4.3.2. Procurement / Contracting

4.3.3. Ownership / Data Rights / Software

4.3.4. Integration Across Jurisdictions

4.4. Operational Scenarios

4.4.1. Incident Management Performance

4.4.2. Traveler Information Performance

4.4.3. Event Management Performance

4.4.4. Incident Detection Performance

4.4.5. Center-to-Center Integration

4.5. System Impacts

4.5.1. ATMS Impacts

4.5.2. ATIS Impacts

4.6. Lessons Learned and Transferability

4.6.1. Technical

4.6.2. Institutional

4.6.3. Operational

Appendix A

Data Collection for Event Study

(Insert “Event Study Data Collection” spreadsheet here.)

� Wasatch Front Urban Area Long Range Transportation Plan 1998-2020,Wasatch Front Regional Council, 1999


� U.S Department of Transportation website, ITS in Your State


� Olympic Transportation Plan, SLOC, March 2001
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Event Study Schedule

		

												Schedule of Tasks -												UDOT Task 2 - SLC Olympics Event Study

																										W E E K   B EG I N N I N G

						|------ Nov.---------------								|----- Dec.-------------								|------- Jan.----------------										|----- Feb.-------------								|------ Mar.-------------								|------- Apr.----------------										|----- May --------								|---- June ----								|-------- July --------										|---- Aug. -----|

				Task:		5		12		19		26		3		10		17		24		2		7		14		21		28		4		11		18		25		4		11		18		25		1		8		15		22		29		6		13		20		27		3		10		17		24		1		8		15		22		29		5		12		19		26

		0. Project Mgmt. & Coord.

		1. Design Data Collection

				a. Define data items needed																														Olympic

				b. Define collection procedures																														Games

				c. Define roles/responsibilities																														Feb. 8-24

				d. Develop forms, data formats

				e. Confirm availability of data

				f. Define analysis procedures

				g. Develop analysis software

		2. Prep for Data Collection

				a. Secure on-site staff

				b. Obtain facilities and clearances

				c. Train staff

				d. Conduct dress rehearsals

		3. Collect Data During Games

				a. Collect “manual” data

				b. Collect “automated” data

				c. Collect “interview” data

				d. Collect “media” data

				e. Pre-process data

		4. Collect Data After Games

				a. Conduct followup interviews/surveys

				b. Collect archived and delayed data

		5. Analyze Data

				a. Assemble data

				b. Enter and clean data

				c. Produce  reports, tabs.

		6. Write Report

				a. Prepare draft report

				Review by UDOT

				b. Prepare final report

		7. Conduct Workshop

				a. Develop format & outline

				b. Prepare presentations

				c. Conduct workshop

				nile:programs/slc atms eval/phase-2/task-2/eval plan/schedule.xls
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C.S. Schedule

		

										W E E K   B EG I N N I N G

						|------- May----------------								|----- June -------------								|------ July ---------										|----- Aug. ----|

				Task:		6		13		20		27		3		10		17		24		1		8		15		22		29		5		12		19		26

		1. Technical Evaluation

		0		a. Review original RFP / Submitted Proposal

		0		b. Traceability of Requirements to Deployed System

		0		c. System Design Review / COTS vs Custom

		0		d. Standards Adoption

		0		e. Ease of Integration (ICD)

		0		f. Quality of Documentation

		0		g. Data Quality / Accuracy Observations		Completed

		0		h. Maintainability Issues

		2. Institutional Evaluation

		0		a. Agency Expectations

		0		b. Procurement / Contracting

		0		c. Ownership / Data Rights / Software

		0		d. Integration Across Jurisdictions		Completed

		3. Operational Scenarios

		0		a. Incident Management Performance		Completed

		0		b. Traveler Information Performance		Completed

		0		c. Event Management Performance		Completed

		0		d. Incident Detection Performance		Completed

		0		e. C2C Integration		Completed

		4. System Impacts

		0		a. Conduct followup interviews/surveys

		0		b. Collect Anecdotal Examples

		5. Lessons Learned

		0		a. Evaluator Observations		Completed

		0		b. Operator Observations

				c. Transportation Planner Observations

		0		d. Other Observations		Completed

		6. Write Report																														UDOT Review

		0		a. Prepare draft report

		0		b. Prepare final report

		7. Conduct Workshop

		0		a. Develop format & outline

		0		b. Prepare presentations

		0		c. Conduct workshop



June 10 / 11 follow-up interviews



Intro.

		

										Salt Lake City 2002 Olympic Games

										Case Study Schedule & Budget

										prepared by Mark Nuaimi

										For Budget, see tab "C.S. Budget"

										For Schedule, see tab "C.S. Schedule"
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C.S. Budget

				DRAFT - Dec. 14				Estimated Staff Hours & Budget:

								|--S T A F F   M E M B E R S * ---|								Total.		Labor

				Task:				Jesse		Mark		Ed		R & R*		Hours		Task Tot.		O.D.C.		Notes:

		0. Project Mgmt. & Coord.				Task Totals:		16		4		0		0		20		$   2,671		$   - 0

		1. Technical Evaluation				Task Totals:		12		42		0		0		54		$   7,391		$   - 0

				a. Review original RFP / Submitted Proposal				2		8						10

				b. Traceability of Requirements to Deployed System						8						8

				c. System Design Review / COTS vs Custom				4		8						12

				d. Standards Adoption				2		4						6

				e. Ease of Integration (ICD)				1		8						9

				f. Quality of Documentation				1		2						3

				g. Data Quality / Accuracy Observations				1		2						3

				h. Maintainability Issues				1		2						3

		2. Institutional Evaluation				Task Totals:		4		18		0		0		22		$   3,016

				a. Agency Expectations				2		8						10

				b. Procurement / Contracting						2						2

				c. Ownership / Data Rights / Software						2						2

				d. Integration Across Jurisdictions				2		6						8

		3. Operational Scenarios				Task Totals:		10		10		0		0		20		$   2,706

				a. Incident Management Performance				2		2						4

				b. Traveler Information Performance				2		2						4

				c. Event Management Performance				2		2						4

				d. Incident Detection Performance				2		2						4

				e. C2C Integration				2		2						4

		4. System Impacts				Task Totals:		8		8		0		0		16		$   2,165

				a. Conduct followup interviews/surveys				4		4						8

				b. Collect Anecdotal Examples				4		4						8

		5. Lessons Learned				Task Totals:		8		8		0		0		16		$   2,165		$   - 0

				a. Evaluator Observations				4		4						8

				b. Operator Observations				2		2						4

				c. Transportation Planner Observations				1		1						2

				d. Other Observations				1		1						2

		6. Write Report				Task Totals:		14		50		0		0		64		$   8,761		$   - 0

				a. Prepare draft report				10		40						50

				b. Prepare final report				4		10						14

		7. Conduct Workshop				Task Totals:		16		16		0		0		32		$   4,329		$   1,250		1 trip to SLC for 2 people, 1 overnight

				a. Develop format & outline				2		2						4

				b. Prepare presentations				2		2						4

				c. Conduct workshop				12		12						24

		8. Contingency Allocations				Task Totals:		13		23						36.6		$   4,981

								-------------		-------------		-------------		------------		-------------		-------------		-------------

						Proj. Totals:		101.2		179.4		0		0		280.6		$   38,185		$   1,250

																		Total Cost:		$   39,435		(Includes $4,981 contingency fund)

				* Jesse= Jesse Glazer;  Mark= Mark Nuaimi; Ed= Ed Rowe; R&R=Raymond Lee and/or Roland Hizon;  Robert= Robert Cruz

						Salary		burden		G&A		profit		Total Rate

				Jesse		47.01		43.25		27.980352		14.18874624		132.42829824

				Mark		49.04		45.12		29.188608		14.80144896		138.14685696

				Ed		77.88		71.65		46.354176		23.50605312		219.38982912

				Roland		32.33		29.74		19.242816		9.75796992		91.07438592

				Raymond		31.8		29.26		18.92736		9.5980032		89.5813632
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