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Introduction

This Technical Memorandum (memo) is the result of Phase III activities related to the evaluation of one component of the Oregon Regional Intelligent Transportation Systems (ITS) Integration Program: the California-Oregon Advanced Transportation Systems (COATS) Bi-State Rural Integration Project. 

To investigate the success of ITS across the country and to provide insights into the potential strengths and weaknesses of the overall national integration program, the United States Department of Transportation (USDOT) Joint Program Office (JPO) for ITS selected the Oregon Regional ITS Integration Program for independent national evaluation.  Science Applications International Corporation was selected as the Independent Evaluator (Evaluation Team).

The evaluation scope included several rural ITS projects identified in the COATS Strategic Deployment Plan
 in addition to the three following components of the Oregon Integration program: 
· Regional Intermodal Transit Traveler Information and Security System – Transit Tracker Information Displays.

· I-5/Barbur Boulevard Parallel Corridor Traffic Management Demonstration Project.

· Transit Buses as Traffic Probes project.

Previously, an Evaluation Plan 
 identified hypotheses, measures of effectiveness, and data sources for all four components of the evaluation. Baseline data collection (Phase II) results for all four components were reported in July 2002.
 Phase III reporting (post-implementation results) is being conducted and processed under separate cover for the four components due to implementation schedule differences.

The Phase II report identifies which COATS projects are expected to be complete within the timeframe of this study. At this time, none of these projects are complete or projected to be complete within the near term, and there are no evaluation results to report. 

This memo reports the status of the projects identified for evaluation in the Phase II report and the scope and status of ongoing evaluation activities by the Western Transportation Institute (WTI) at Montana State University. 

COATS Project Description

The southern Oregon – northern California bi-state area contains transportation links vital to the region’s economy and commercial industry. Numerous primary and secondary routes serve commercial vehicles destined for urban centers throughout the northwestern United States region. Unpredictable weather patterns and mountainous topography add to the transportation challenges. Travelers throughout the corridor must contend with diverse and rapidly changing weather conditions including snow, high winds, fog, and heavy rain. The combination of varied driving conditions, and abundant off-road, commercial, and recreational traffic produces an immediate and expanding need for increased traffic safety measures and information dissemination techniques.

The COATS project was conceived as a way to encourage regional, public- and private-sector cooperation between California and Oregon to better facilitate the planning and implementation of rural ITS in the bi-state area. The COATS study area includes 13 counties in northern California and the southern half of Oregon (see map Figure 1), and is defined by roadway segments rather by than by county lines. The intent of this project is to facilitate the use of ITS to enhance safety, improve the movement of people, goods, and services, and subsequently promote the economic development of the region. 

For the short-term, the COATS project is focused on the following three main strategies:

· Address operational efficiency and public safety. Activities include monitoring road weather conditions with road weather information, wind-monitoring stations, automated flood warning systems, automated visibility systems, etc. and monitor roadway rights-of-way for potential animal-vehicle conflicts or for detecting landslides.

· Advise unfamiliar travelers of unsafe driving conditions. These activities include notification through advance warning systems, variable message signs (VMS), and highway advisory radio (speed/travel conditions, wide loads on narrow lanes, etc.).

· Develop coordination/communication centers among bi-state participants. These activities provide for the development of centers to coordinate, communicate, and cooperate with each other, nearby communities, local organizations, state agencies, and other regions (Redding and Eureka, California, and Salem, Bend, and Medford, Oregon).

Expected benefits of the COATS project include:

· Improve traffic and roadway status information dissemination and access of information to drivers to avoid stranding drivers in remote locations due to unexpected road closures, restrictions, and adverse weather conditions.

· Make rural travel safer, more efficient, and convenient.

· Provide better coordination among the agencies involved in managing bi-state corridors by providing more complete real-time information to operations and maintenance personnel.
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Figure 1. Map of COATS Project Area

The COATS Project was initiated in April 1998. Since then, WTI has completed the following projects:

· Traveler Needs Survey: Assesses user perceptions of performance, challenges, and applicability of ITS in the COATS study area.

· Legacy Systems Report: Documents the extent of the existing transportation system infrastructure.

· Conditions and Performance Report: Provides an overview of the major transportation challenges and defines areas of geographical focus.

· Needs Summary: Identifies needs within the following categories:

· Traveler Safety and Security: winter weather conditions; landslides; coastal and valley fog; high wind conditions; narrow lane widths; driver drowsiness; bicycle and pedestrian traffic; and animal vehicle collisions.

· Emergency Services

· Tourism and Traveler Information

· Public Traveler/Mobility Services 

· Infrastructure Operations and Maintenance: incident response; maintenance dispatch.

· Fleet Operations and Maintenance

· Commercial Vehicle Operations

· ITS Strategic Deployment Plan: Defines a framework to guide future ITS deployment decisions and recommends technologies and locations for ITS deployment where ITS can address specific challenges in the study area.

Evaluation Background

The Evaluation Plan for the Oregon Regional ITS Integration Program itemized the following objectives pertaining to the evaluation of the COATS component:

The major objectives of the evaluation of the COATS Bi-State Rural project are to assess the system’s ability to:

· Make rural travel more convenient, thereby improving customer satisfaction and

· Provide better coordination among the agencies involved in managing rural and bi-state corridors.

The Phase II report reflected the following change in scope for the evaluation of the COATS component:

Based on WTI’s on-going evaluation, the data collection approach for this national evaluation will stay focused solely on crash data. Several sites where ITS have been installed or are planned to be installed were identified for which to obtain crash statistics…to serve as the baseline for this study…four segments that are currently in the pre-deployment stage were selected for analysis:

· OR 242 between MP 55 and Sisters;

· OR 42S between US 101 and OR 242;

· US 97 between MP 143 and the Klamath County Line; and

· US 101 between Coos Bay and OR 42.

As of the publication of this memo, none of the projects included in these roadway segments have presented the expected evaluation opportunities. Project status as of September 2003 is presented on Table 1.

Table 1.  Status of COATS Projects for Evaluation

	#
	Project Location
	ITS Project
	Status

	1
	OR 242 between MP 55 and Sisters
	Advanced warning system for narrow lane widths.
	Detection equipment installed and being tested at west end of pass. Roadway is closed in Winter. Operating experience will begin when the pass opens next year. 

This project is expected to decrease number of blocking incidents due to disabled vehicles. There is no expectation that this project will have any impact on number of crashes. 

	2
	OR 42S between US 101 and OR 42
	Automated flood warning system.
	Not scheduled.

	3
	US 97 between MP 143 and the Klamath County Line
	Animal detection systems.
	Funding was not available and this project has been dropped for now.

	4
	US 101 between Coos Bay and OR 42
	Automated flood warning system.
	Not scheduled.


Using a broader set of candidate COATS projects identified in the Phase II report, the evaluation team looked for other opportunities to collect post-implementation crash statistics. However, among Oregon’s remaining near-term projects, almost none were deployed sufficiently to support an evaluation. The one exception is a set of projects in the vicinity of Siskiyou Pass. This is the site of the COATS Showcase “Early Winner” project. Although significant progress has taken place, these ITS applications are the subject of a significant evaluation effort by WTI. The Evaluation Team is not duplicating WTI’s evaluation activities. 

Table 2 summarizes the status of the remaining Oregon COATS projects reviewed for evaluation potential. Only two projects have elements that could possibly be evaluated for their impact on crashes. The first is the Road Weather Information System (RWIS) element of project #10 on Table 2. The RWIS became operational in 1999. Although the RWIS information is available on the Oregon Department of Transportation’s TripCheck Website (www.tripcheck.org), there is little reason to expect the RWIS alone to result in a reduction in crashes. An examination of crash statistics supports this premise. As shown in Figure 2, crash rates along the rural stretch of US101 in the vicinity of the RWIS station do not reflect a significant change between the “before” and “after” conditions. WTI is planning a crash analysis as part of its evaluation of the Port Orford wind warning system after it is operational.

Table 2.  Additional Oregon COATS Sites for Potential Crash Data Analysis

	#
	Project Location
	ITS Project
	Status

	5
	Coos County
	Bicycle and pedestrian detection systems in North Bend and Coos Bay.
	Project not initiated.

	6
	42 from US 101 to milepost 5
	Automated flood warning system.
	Not scheduled.

	7
	US 101 at mileposts 330 and 360
	RWIS
	Not scheduled.

	8
	OR 42 at milepost 10.8 and at Cape Blanco on US 101
	RWIS
	Not scheduled.

	9
	Near Humbug Mt. at milepost 321
	DMS for visibility and wind.
	This project will provide the public with advance warning of winds detected by the project in Port Orford (#10). Expected to be operational in October 2003. This project will be evaluated by WTI.

	10
	Port Orford
	Automated wind advisory system.
	Equipment is installed but technical problems persist. Expected to be operational in October 2003. RWIS was installed in 1999 and is operational. This project will be evaluated by WTI.

	11
	Brookings
	HAR for low visibility.
	Not scheduled.

	12
	Santiam Pass on 
US 20/OR 126
	Regional incident management system, automated gate closure system, and AVL for fleets in area.
	Regional incident management system and automated gate closure system are not scheduled. AVL project is on hold pending a solution to communication system limitations.

	13
	Siskiyou Pass in Jackson Co. on I-5
	Regional incident management, VMS, DMS for runaway trucks, advisory TV, CCTV.
	Regional incident management is in-progress. VMS installation is complete. DMS for runaway trucks is not scheduled. A deal with the cable provider for advisory TV is not likely. CCTV cameras are installed at the pass and four CCTV cameras are installed at the Medford viaduct. The set of projects in the vicinity of Siskiyou Pass are the subject of a major evaluation effort by WTI. 

	14
	Medford viaduct
	Automated anti-icing.
	An RWIS is installed on the viaduct, but there are no plans for an automated anti-icing system at this time.
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Figure 2.  Crash Rates US 101 Port Orford to Gold Beach

The Siskiyou Pass, project #13 on Table 2, displays information for which there are implemented elements that could possibly impact crash rates. Although WTI is performing an in-depth evaluation of the Siskiyou Pass project, crash rate analysis is not among the activities planned for the evaluation. For this project, crash rates could potentially be impacted if drivers consulted CCTV images available on the Internet as shown in Figure 3 (http://www.tripcheck.org/) and adjusted their travel plans to the road conditions. However, as shown in Figure 4, crash rates before and after CCTV implementation in 2000 show no significant change.
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Figure 3.  CCTV Image on the Internet for Siskiyou Pass 
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Figure 4.  Crash Rates on I-5 on the Oregon Side of Siskiyou Pass

Western Transportation Institute COATS Activities and Status

WTI continues its COATS-related evaluation activities in Oregon and California. Currently, there are 12 active evaluations,
 two of which are relevant to assessing the impact of specific integrated detection and traveler information implementations in Oregon. The first is an evaluation of the Siskiyou Pass “Early Winner” project spanning the mountain pass along I-5 between California and Oregon. The second is the “Comparative Evaluation of Wind Warning Systems” evaluation.

Siskiyou Pass “Early Winner” Project

According to WTI,
 the purpose of the Siskiyou Pass evaluation is to determine the effectiveness of this project in improving incident management, improving traveler information, and enhancing traveler mobility. The project goals, objectives, and measures of effectiveness are shown in Table 3.

The WTI evaluation team has completed a series of Siskiyou Pass traveler information surveys. The most recent report of survey results is dated April 2003.
 The report combines the results of the first three survey efforts in March 2000, May 2001, and April 2002. A total of 3,844 completed questionnaires were collected. 

Table 3.  Siskiyou Pass Goals, Objectives, and Measures of Effectiveness

	Goals
	Objectives
	Measures of Effectiveness

	Improve incident management.
	· Reduce detection, notification and response time. 

· Improve interagency communication. 

· Improve winter maintenance response.
	· Queue length, delay, travel times. 

· Emergency detection, notification
and response time. 

· Interagency interaction/cooperation. 

· Winter maintenance effectiveness. 

· Frequency and duration of road closures. 

· Chain requirements frequency.

	Improve traveler information services.
	· Improve timeliness of information. 

· Increase traveler awareness.
	· Information timeliness and accuracy. 

· Traveler awareness.

	Enhance traveler mobility.
	· Reduce delay. 

· Improve winter maintenance response. 

· Reduce traffic congestion.
	· Queue length, delay, travel times. 

· Winter maintenance effectiveness. 

· Level of traffic congestion.


The purpose of all three surveys was to evaluate traveler awareness of the ITS technologies in use in the Siskiyou Pass area and traveler perception of the accuracy and usefulness of these technologies. The surveys also sought to identify travelers’ reported use of traveler information. Questions were related to the following five technologies used in the Siskiyou Pass area:

· Closed Caption Television (CCTV) real-time camera images displayed on ODOT’s Website (http://www.tripcheck.org/RoadCams/roadcams.htm).

· Road and Weather Information System (RWIS) information displayed on Caltrans’ Website (http://www.dot.ca.gov/dist2/rwis/rwissites.php).

· Changeable Message Signs (CMS).

· Touch Screen Electronic Kiosks (only available at the Medford, Oregon visitor center).

· Highway Advisory Radio (HAR).

According to WTI’s reported survey results, the traveling public’s awareness of each of these technologies has grown over time. In most cases, traveler perceptions have also grown regarding the accuracy and usability of these technologies. The WTI studies reported the following two additional findings:

Results from all surveys indicated that road conditions and weather conditions were the most important factors they would use to alter their travel plans. In all four surveys, respondents indicated average travel speed and construction were the least important factors in determining a change in travel plans. 

An overall ranking, based on the average of the rankings from each survey, indicated ‘leave later’ was the most likely option for Siskiyou Pass travelers faced with a road closure or significant delay. Secondly, travelers would ‘take an alternate route’ or thirdly, ‘stop at a nearby town’. Respondents are least likely to ‘cancel their trip’ or ‘seek an alternate mode of travel’. 

Comparative Evaluation of Wind Warning Systems

This evaluation will compare wind warning systems in Oregon on US Route 101 (Port Orford to Gold Beach and on the Yaquina Bay Bridge) with a wind warning system in California (Interstate 5 between Yreka and Weed). These systems use changeable message signs instead of flashing beacons. The primary goal of these wind warning systems is to improve safety of motorists and maintenance staff during high-wind conditions.

WTI reports
 that the objectives of this evaluation will be to determine if the projects improve motorist safety, and to compare the relative advantages and disadvantages of these two systems. Table 4 shows the project goals, objectives, and measures of effectiveness developed by WTI. 

The evaluation plan is completed, but data collection will not begin until all three wind warning systems are operational. Evaluation tasks include crash data analysis, a motorist survey, a technology assessment and an operations assessment. WTI estimates completion of the evaluation by the end of 2004.

Table 4. Wind Warning System Goals, Objectives, and Measures of Effectiveness

	Goals
	Objectives
	Measures of Effectiveness

	Improve the safety and security of the region’s rural transportation system.
	· Improve the safety of high profile vehicles. 

· Improve safety of lower profile vehicles.
	· Crash frequency for high profile vehicles. 

· Crash severity for high profile vehicles. 

· Crash frequency for all vehicles. 

· Crash severity for all vehicles.

	Provide sustainable traveler information systems that collect and disseminate credible, accurate real-time information.
	· Improve the motorist information on severe weather conditions. 

· Improve motorist acceptance and perception.
	· System usage by motorists. 

· System awareness among motorists. 

· Sign clarity. 

· Message credibility and reliability.

	Increase operational efficiency and productivity focusing on system providers.
	· Improve operations (prompt turning on/off of signs, savings in personnel time). 

· System reliability. 

· Improving emergency response.
	· Savings in personnel time. 

· Message delay reduction. 

· System outage. 

· Partial system outage. 

· Information sharing.


WTI’s other active COATS evaluations are identified as follows:

· Operational Impacts of Weather and Lane Closures on Rural Highways.

· ITS Maintenance Evaluation.

· Evaluating Accuracy of RWIS Sensors

· Public Safety and Communications

· Rural Work Zones ITS Evaluation

· Communications Improvements for Rural Field Devices.

· Narrows Oversize Vehicle Identification System.

· Evaluation of the Fredonyer Summit (CA) Icy Curve Warning System.

· Development of a Roadway Weather Severity Index.

· Video Surveillance Trailer Equipment.

Summary

For the COATS component of the Oregon Regional ITS Integration Program evaluation, crash statistics from four COATS project locations were to be compared to baseline crash statistics reported in the Phase II Report. At this time, only one of the four projects is moving toward implementation, and that one project is not expected to result in improved safety. 

As a result, there are no follow-up findings to report. In an effort to explore all opportunities for potential evaluation findings, the Evaluation Team examined a broad list of COATS projects in Oregon: only two projects with installed components were identified that could potentially impact crash rates. A review of crash statistics before and after implementation of these ITS applications did not reveal any impact to crash rates in the affected areas. WTI is continuing with COATS evaluation activities and plans to analyze crash rates in two COATS project areas in the future.

Recommendation

In consideration of the results identified in this memo the evaluation team recommends no further evaluation activity related to the COATS projects as part of the on-going Phase III Oregon Regional ITS Integration Program evaluation. 
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