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This document contains the list of references on HOV safety-related reports.  The major focus of the literature review is on reports, studies, and ongoing activities related to HOV safety.  References related to other aspects of HOV facilities are also listed, as many include elements related to safety aspects of HOV facilities.  

Comprehensive HOV Evaluations (Safety Factors)

Evaluating HOV Projects

National Highway Cooperative Research Program – The HOV Systems Manual (1) was prepared by TTI, Parsons Brinckerhoff, and Pacific Rim Resources.  It provides a comprehensive approach to policies, planning, designing, marketing, implementing, operating, enforcing, and monitoring and evaluating HOV facilities.

American Association of State Highway and Transportation Officials (AASHTO) – The AASHTO Guide for Designing High-Occupancy Vehicle Facilities (2) focuses primarily on design guidelines for new and improved HOV facilities.  The design features of different HOV treatments on freeways, in separate rights-of-way, and on arterial streets are discussed.  Design features addressed include design speeds, cross section widths, access, lane markings, control devices, enforcement areas, and terminal facilities.  The updated version of this document will be published in 2004.

Washington State Department of Transportation (WSDOT) – A comprehensive analysis conducted in the Puget Sound area, Improvements to HOV Safety and Enforcement (3) summarized the safety and enforcement study process used to improve access onto and out of HOV lanes.

Missouri Highway and Transportation Department (MHTD)– The Policy on High-Occupancy Vehicle Facilities  (4) presents a series of general guidelines for use in planning, designing and operating HOV facilities in Missouri.  The policies were developed by an HOV Task Force and were adopted by senior management of the MHTD.  The policies establish general criteria relating to congestion, travel time, impact on mixed-flow lanes, HOV volumes, person movement, local support, enforcement, safety, cost, support facilities and programs, environmental factors and bus service to guide the consideration of HOV on freeways and arterials.

Washington State Department of Transportation – The Washington State Freeway HOV System Policy (5) outlines the objectives of the HOV system in the state and provides policy guidelines relating to different elements of the HOV system.  Elements addressed in the policies include minimum thresholds for HOV lanes, agency and mode coordination, carpool definitions, hierarchy of HOV facility development, hours of operation, enforcement, lane location (inside vs. outside) and separation, general purpose lane conversion, HOV system performance, promotion, design standards, land use coordination, and supporting programs, services, and facilities.

Project Specific Evaluations and Ongoing Monitoring

Houston – An extensive program for monitoring and evaluating the HOV lane system in Houston has been underway for a number of years.  The evaluation program is sponsored by the Texas Department of Transportation, in cooperation with Houston METRO, and conducted by TTI.  The Houston program provides a good example of a comprehensive, continuous HOV monitoring effort in the country.  Vehicle and occupancy counts, park-and-ride lot usage, travel times, user and non-user surveys, accidents, and violations are collected and analyzed on a regular basis.  Annual reports have been prepared documenting the results of the evaluation (6).  Quarterly reports are also provided on key operating information.

Dallas – Like Houston, an ongoing monitoring and evaluation program has been conducted on the HOV lanes in the Dallas area.  The program is sponsored by TxDOT and the Dallas Area Rapid Transit (DART), and conducted by TTI.  Periodic reports are completed (7).

Minneapolis – A comprehensive assessment has been conducted on the I-394 HOV facility in Minneapolis.  The multi-year evaluation was sponsored by the Minnesota Department of Transportation and conducted by SRF, Inc.  The evaluation covered the period from 1984 to 1995.  Information was collected before construction started, during the interim operation, and after completion of the full facilities.  The final report covers all three time-periods (8).  The Minnesota Department of Transportation (Mn/DOT) provides quarterly summaries of key performance data on the I-394 and the I-35W HOV lanes.

Seattle – A number of evaluations have been conducted on the HOV facilities in Seattle.  These include ongoing monitoring efforts (9) and special studies (10).  The various reports provide a good database on the use and impact of the HOV lanes in the area.  The Washington State Department of Transportation (WSDOT) and the Washington State Transportation Center collect key performance data on a regular basis.

Washington, D.C./Northern Virginia – Periodic studies have also been conducted on the HOV lanes in Washington, D.C. and Northern Virginia.  For example, a monitoring and evaluation program was conducted of the Shirley Highway HOV lanes during the first years of operation (11).  Other studies have also been conducted to assess changes in operating hours and vehicle occupancy requirements (12), or to give specific recommendations for increasing effectiveness of enforcement (13).  The Metropolitan Washington Council of Governments, National Capital Region Transportation Planning Board, publishes key HOV performance data on an annual basis.

Los Angeles and California – The Los Angeles County Metropolitan Transportation Authority conducted an extensive HOV performance program in 2000 through 2002.  The program examined a number of performance measures (14).  The California Department of Transportation (Caltrans) Districts also complete annual HOV reports, documenting key performance measures.  FHWA sponsored a study in 2002, which was conducted by TTI, to assess the influence of the legislatively mandated change in the vehicle-occupancy level on the El Monte busway from 3+ to 2+ (15).  

Miami/Ft. Lauderdale – Recent studies on the I-95 HOV lanes in Miami and Ft. Lauderdale have included the collection and analysis of various performance data (16, 17).  The Florida Department of Transportation (FDOT) collects performance data on the I-95 HOV lanes on a regular basis.

New Jersey – FHWA sponsored an assessment of the recision of HOV lane designations along I-80 and I-287 in New Jersey.  The study, which was conducted by TTI, documents the planning, implementation, operation, and ultimate abolition of the HOV lanes on the two freeways (18).  There was also an initial evaluation study conducted on the I-80 HOV lanes by PBQ&D (19).

New York – The New York Department of Transportation sponsored an evaluation of the HOV lanes on the Long Island Expressway.  The study, conducted by Urbitran and Hayden-Wegman, was conducted in 1995 (20, 21).

HOV Facility Safety Considerations

General Safety Guidelines
Federal Highway Administration – Twenty-two HOV projects on 16 highway facilities were studied in the creation of the 1979 report Safety Evaluation of Priority Techniques for High-Occupancy Vehicles (22).  For each HOV project, data on safety, operations and geometrics were collected and analyzed, and a set of design and operation recommendations for both freeway and arterial applications was developed.

Hampton Roads Planning District Commission – The study “Concurrent –Lane HOV Safety” (23) reviews various measures used to separate HOV lanes from adjacent mainlanes.  The purpose of the study is to determine the safety effects of those measures, and make recommendations based on that research.

New York State Department of Transportation – The New York State Department of Transportation (NYSDOT) utilizes the guidelines contained in the 1985 report, Proposed Warrants for High-Occupancy Vehicle Treatments in New York State (24), for considering HOV projects.  The general guidelines focus on existing traffic volumes, level of transit service, congestion, person movement, travel-time savings, downtown conditions, and other factors affecting the success of HOV treatments.  These general guidelines have been expanded and refined for use in assessing the potential of site-specific HOV projects.

Institute of Transportation Engineers (ITE) – The ITE Design Features of High-Occupancy Vehicle Lanes (25) provides a review of available information on the elements and criteria necessary for the safe and effective operation of HOV facilities.  The scope encompasses design elements and their functions, and the criteria for the safe and effective operation of high-speed HOV facilities.  The document provides a summary of HOV lane design manuals, HOV lane designs, current practices for both exclusive and concurrent flow HOV lanes on freeways, existing HOV signing and pavement markings, and priority entry ramp design considerations.

Ministry of Transportation, Ontario – Two HOV design guides have been developed for the Ministry of Transportation in Ontario by McCormick Rankin.  Operational Design Guidelines for High-Occupancy Vehicle Lanes on Arterial Roadways (26) provides an overview of HOV networks and strategic planning and design guidelines for arterial HOV lanes.  Design features associated with different lane treatments, queue bypasses, intersection treatments, signage, enforcement, and transit provisions are addressed.  Operational Design Guidelines for High-Occupancy Vehicle Lanes on Ontario Freeways (27) examines planning and operational issues, supporting HOV priority programs, and presents freeway HOV design guidelines.  Design features related to different types of lanes, ingress and egress provisions, and other elements are outlined.

Parsons Brinckerhoff – The High-Occupancy Vehicle Facilities:  A Planning, Design, and Operations Manual (28) includes an extensive section on HOV design considerations.  The section on HOV design includes typical cross sections for different types of lanes and supporting facilities.  It also discusses signing and pavement markings, incident and maintenance consideration, and design elements of enforcement areas.

Texas Department of Transportation – The Revised Manual for Planning, Designing, and Operating Transitway Facilities in Texas (29), includes a major section on design criteria.  Elements addressed include alignments, gradients, clearances, cross section widths, and special features of barrier-separated HOV lanes, exclusive access ramps, park-and-ride lots, and transit centers.

Issues and Project Specific Reports
California Polytechnic State University – The report, High-Occupancy Vehicle Lane Safety (39 30), documents the results of a study conducted in 1992 by California Polytechnic State University for the California Department of Transportation.  The study included a cross-sectional comparison of freeway sections with HOV lanes and similar freeway sections without HOV lanes in San Diego, Orange County, Los Angeles, and San Francisco.  A disaggregate statistical analysis of recent accident data was conducted, along with video assessments of traffic operations.  The study concluded “accident rates on freeways with HOV lanes are sensitive to variations in traffic congestion in much the same manner that accident rates are influenced by congestion on non-HOV facilities… and no major systematic differences in accidents' lane locations or other factors which could be attributed directly to the presence of the HOV facility” (30).

Virginia Transportation Research Council – The Effect of Motorcycle Travel on the Safety and Operations of HOV Facilities in Virginia (31) examined motorcycle use of HOV facilities in Virginia.  The study was conducted by the Virginia Transportation Research Council for the Virginia Department of Transportation.  The study found that motorcycles accounted for some three percent of the annual HOV lane vehicles and that over a two-year period only five motorcycle crashes were reported on the eight facilities.  As a result, the study recommends that motorcycles be allowed to continue to use the HOV lanes.

Texas Transportation Institute – Crash Analysis of Selected High-Occupancy Vehicle Facilities in Texas: Methodology, Findings, and Recommendations (32) examined electronic crash data and crash reports from Dallas, Texas, to determine crash characteristics of the IH-30, IH-35E North, and I-635 corridors both before and after HOV lane implementation.  The study found that the corridors with buffer-separated, concurrent flow HOV lanes did show a change (increase) in injury crash occurrence, but the corridor with the moveable barrier-separated contraflow HOV lane did not.  As a result, the research team developed guidance indicating desirable corridor characteristics when considering HOV lane implementation.
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