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Frequently Asked Questions
About

HOV Lane Eligibility Requirements and Operating Hours Handbook
This document provides the answers to frequently asked questions about HOV lane eligibility requirements and operating hours.  The document was prepared by the Texas Transportation Institute (TTI) as part of the HOV Pooled Fund Study project developing the HOV Lane Eligibility and Operating Hours Handbook.  The questions and answers are targeted to transportation professionals responsible for various aspects of planning, designing, implementing, operating, managing, and monitoring HOV facilities.  Agency management personnel, policy makers, and other individuals interested in HOV performance monitoring may also find the questions and answers of benefit.

Why are federal agencies interested in HOV lane eligibility requirements and operating hours?

The Federal Highway Administration (FHWA), the Federal Transit Administration (FTA), and other federal agencies have an interest in the effective and efficient operation of HOV lanes, and possible changes in HOV operations.  HOV facilities on freeways and in separate rights-of-way are typically constructed with federal funds and many are located on freeways that are part of the Interstate Highway System.  As a result, federal agencies have a responsibility to ensure that federal investments are maintained and that efficient use of HOV lanes is promoted.  The source of funds used to construct an HOV facility, provisions of Safe, Accountable, Flexible, Efficient Transportation Equity Act: A Legacy for Users (SAFETEA-LU), and FHWA HOV Program Guidance influence the consideration of possible changes in vehicle eligibility requirements, vehicle-occupancy levels, and operating hours on HOV lanes. SAFETEA-LU includes provisions relating to the use of HOV lanes by motorcycles and bicycles, tolled vehicles, low-emission and energy-efficient vehicles, and designated public transportation vehicles without meeting occupancy requirements.  SAFETEA-LU includes requirements related to HOV performance monitoring and reporting when operating agencies allow certain exempt vehicles to use an HOV lane without meeting the occupancy requirements.  
What agency is typically responsible for operating and managing HOV facilities and making changes in vehicle eligibility requirements, vehicle-occupancy requirements, and operating hours?

The agency responsible for planning, designing, and constructing an HOV lane is typically the lead agency in operating the facility.  The state department of transportation is usually responsible for managing the operation of HOV lanes on freeways and state highways.  The public transportation agency is typically responsible for operating busways and frequently assists with managing the operation of HOV lanes on freeways and state roadways.  Other agencies involved in assisting with managing the operation of HOV lanes include the regional rideshare organization (if separate from the public transportation agency), the metropolitan planning organization (MPO), cities and counties, law enforcement agencies, and FHWA and FTA.  Multi-agency teams are used in many areas to coordinate the operation of HOV lanes, including assessing potential changes in operation. These teams help ensure the involvement of all appropriate agencies in managing the operation of HOV lanes and examining possible changes in vehicle eligibility requirements, vehicle-occupancy levels, and operating hours.  Ensuring that agency management personnel and key policy makers are kept informed of the status of HOV operations is important, especially when considering changes in operation.
What vehicles may be considered to use HOV lanes?

Vehicles that may be considered for use of an HOV lane can be divided into three general categories.  These three categories are vehicles meeting the vehicle-occupancy requirements, exempt vehicles not meeting the occupancy requirements, and vehicles not usually allowed.
Vehicles meeting the occupancy requirements include buses (public transportation buses, over-the-road coaches, and school buses), vanpools, and carpools.  Buses provide the highest person-carrying capacity.  Many transit agencies utilize HOV lanes to provide fast, frequent, and convenient service.  Articulated buses and over-the-road coaches are used in some areas.  Vanpools may be organized through company programs, rideshare agencies, or third-party vendors.  Carpools may be formed with family members, co-workers, neighbors, or through a ridematching program.  Taxis, airport shuttles, and other shuttles meeting the occupancy requirements for a specific HOV lane would also be included in this group.

Exempt vehicles not meeting the occupancy requirements that may be allowed to use an HOV lane or considered for future use include motorcycles, designated public transit vehicles with only the driver, marked law enforcement vehicles, high-occupancy toll (HOT) vehicles, low-emission and energy-efficient vehicles, and bicycles.  SAFETEA-LU provides motorcycles and bicycles with access to HOV lanes unless an operating agency certifies to the U.S. Secretary of Transportation that their use creates a safety hazard and the Secretary accepts the certification.  SAFETEA-LU also allows operating agencies to provide access to designated public transportation vehicles, HOT vehicles, and low-emission and energy-efficient vehicles not meeting occupancy requirements.  Specific provisions must be met if these vehicles are not allowed.  Most operating agencies also allow marked law enforcement vehicles to use HOV lanes.
For safety reasons trucks and semi-trailers are usually not allowed to use HOV lanes.
Are motorcycles and bicycles allows to use HOV lanes?

Federal policies related to motorcycle use of HOV lanes without meeting occupancy requirements have varied over the past 20 years.  The Intermodal Surface Transportation Efficiency Act (ISTEA) of 1991 authorized motorcycle use of HOV facilities, regardless of the number of riders.  Previous federal regulations provided some flexibility for states and other operating agencies in determining motorcycle use of HOV lanes based on safety concerns.  As noted in the previous question, SAFETEA-LU requires state operating agencies to allow motorcycles to use HOV lanes unless such use creates a safety hazard.  A state agency must certify to the U.S. Secretary of Transportation that motorcycle use of an HOV lane or HOV lanes would create a safety hazard and the Secretary must accept the certification.  The Secretary may accept a certification only after the notice of certification has been published in the Federal Register and an opportunity for public comment has been provided.
Bicycles have not been allowed to use HOV lanes on freeways and in separate rights-of-way in the past.  Non-motorized vehicles, including bicycles, are prohibited from using the Interstate system.  Bicycles may use arterial HOV lanes in some areas.  SAFETEA-LU includes bicycles in the same HOV lane exception category as motorcycles.  The language in SAFETEA-LU provides that state agencies shall allow motorcycles and bicycles to use HOV facilities unless an agency certifies to the U.S. Secretary of Transportation that such use would create a safety hazard and the Secretary accepts the certification.  The Secretary must publish the notice of certification in the Federal Register and must provide an opportunity for public comment before accepting a certification.

Are HOT or priced vehicles allowed to use HOV lanes without meeting vehicle-occupancy requirements?

The section in SAFETEA-LU on HOV facilities includes provisions relating to HOT vehicles.  It permits state operating agencies to allow HOT vehicle use of HOV lanes without meeting occupancy requirements if the agency establishes a program for motorists to enroll and participate in the toll program; develops, manages, and maintains a system to automatically collect tolls; and establishes policies and procedures to manage demand by varying tolls and to enforce violations on use of the lanes.  The Act also allows for tolling low-emission and energy-efficient vehicle use of HOV lanes.  The operating agency must have a monitoring program and must limit or discontinue use by tolled vehicles if the HOV lanes become congested degrading travel time savings and trip time reliability based on the definitions contained in SAFETEA-LU.  The Act also requires that agencies give priority consideration to using any excess toll revenues for projects developing alternatives to single-occupancy vehicle travel and projects for improving highway safety.

Are HOT vehicles currently allowed to use any HOV lanes in the country?

HOT projects are currently in use on the I-15 HOV facility in San Diego, the I-10 West and US 290 HOV lanes in Houston, and the I-394 HOV lanes in Minneapolis.  The FasTrackTM project on I-15 in San Diego uses electronic toll collection (ETC) and value pricing.  In 2004 and 2005, the daily weekday average for vehicles using the two-lane HOV facility on I-15 ranged from a low of 19,401 to a high of 22,341.  Over this time, HOVs accounted for approximately 75 percent to 78 percent of the total vehicle volumes.  HOT users accounted for most of the remaining 22 percent to 25 percent, although there were a small percentage of invalid toll tag reads and toll violators.  The QuickRide HOT project in Houston allows two-person carpools to use the HOV lanes on I-10 West and US 290 during the 3+ restricted period for a $2.00 per trip fee.  Daily QuickRide use has averaged between 120 and 140 vehicles over the past few years.  The MnPASS HOT project on I-394 in Minneapolis opened in the spring of 2005.  It uses ETC and variable pricing.  As of January 2006, some 9,200 transponders had been purchased.  Approximately 476 tolled vehicles were using the lane during the peak hours, with a decline in carpools of some 167 vehicles.
Are low-emission and energy-efficient vehicles, including hybrid vehicles, allowed to use HOV lanes without meeting the vehicle-occupancy requirements?

The Clean Air Act Amendments of 1990 and the Transportation Equity Act for the 21st Century (TEA-21) allowed states to exempt Inherently Low-Emission Vehicles (ILEVs) from HOV occupancy requirements.  SAFETEA-LU continues to allow states to provide ILEVs access to HOV lanes without meeting occupancy requirements until September 30, 2009.  States must establish procedures for enforcing restrictions on use and vehicles must be certified and labeled according to federal requirements.  SAFETEA-LU also expands the exempt vehicle classification to include other low-emission and energy-efficient vehicles, including some types of hybrids as defined by EPA.  These vehicles must be certified by EPA and marked according to EPA guidance.  States must establish a program for selecting vehicles and for enforcing regulations related to their use.  These vehicles may be allowed to use HOV lanes until September 30, 2009 if they pay a toll.  The SAFETEA-LU language states that this toll could be “no toll” or a toll lower than the fee charged for other exempt vehicles.

Are low-emission and energy-efficient vehicles currently allowed to use any HOV lanes in the country?

A total of 10 states have had approved legislation allowing ILEVs to use HOV lanes based on the provisions of TEA-21.  Four states – Arizona, California, Colorado, and Georgia – approved subsequent legislation allowing hybrids to use HOV facilities without meeting occupancy requirements if authorized in federal legislation or federal agency action.  Virginia was the only state allowing hybrids to use the HOV lanes, even though it was counter to the TEA-21 provisions.  Based on SAFETEA-LU, California is issuing permits to owners of some hybrid vehicles, allowing them to use the HOV lanes in the state without meeting vehicle-occupancy requirements.
Few ILEVs were registered through the programs in the various states.  In Virginia, the number of clean special fuel license plates increased significantly when hybrid vehicles were determined to be eligible.  From 1994 to 1998, only 78 clean special fuel license plates were issued.  From 2000 to October 2004, with hybrids qualifying for the HOV exemption, a total of 10,335 clean special fuel license plates were issued.  Recent traffic counts on the HOV lanes in northern Virginia indicate that vehicles with the clean special fuel license plates account for between 4 percent to 17 percent of the vehicles in the HOV lanes during the peak periods.  Approximately 50,000 stickers have been issued to hybrid vehicles in California since SAFETEA-LU was passed.  No specific counts have been taken on HOV lanes in California to determine the impact of these vehicles.
Are large trucks and semi-trucks allowed to use HOV lanes?

Commercial vehicles or semi-trucks are not allowed to use any HOV facility in North America, regardless of the number of passengers.  This restriction has been applied for safety reasons and because allowing trucks would not encourage ridesharing or reduce VMT.  Potential concerns with opening HOV facilities to commercial vehicles during peak and off-peak periods include lack of compatibility with policies and objectives to increase ridesharing and vehicle-occupancy levels, lack of access points to meet the origins and destinations of trucks, design limitations which may not accommodate truck movements, and conflicts between commercial vehicles and HOVs.
What vehicle-occupancy requirements are typically used with HOV facilities?

Possible vehicle-occupancy requirements include two or more (2+) persons per vehicle, three or more (3+) persons per vehicle, four or more (4+) persons per vehicle, and variable occupancy levels (3+ peak hours/2+ other operating hours).  Most HOV lanes open to carpools use a 2+ occupancy requirement.
The 2+ occupancy level is the most common occupancy requirement in use on HOV lanes allowing carpools.  Potential advantages of using a 2+ requirement include ease of carpool formation and the potential for significant volumes of existing 2+ carpools in the corridor.  Potential limitations include high volumes of 2+ carpools causing congestion in an HOV lane and little impact on average vehicle-occupancy (AVO) and congestion levels if an HOV lane only attracts existing carpools from the general-purpose freeway lanes, rather than encouraging the formation of new carpools.

A few HOV lanes use a 3+ vehicle-occupancy requirement during all operating periods.  Examples include the Shirley Highway (I-395) in northern Virginia and the approach to the Bay Bridge in Oakland, California.  Potential advantages of a 3+ occupancy requirement include addressing congestion in an HOV lane at a 2+ level and a higher person-movement capacity.  On the other hand, it is more difficult for individuals to form 3+ carpools.  If there are not enough 3+ carpools using an HOV lane, it will not help in addressing congestion issues.  Also, 2+ carpools who are unable to find a third person may increase traffic congestion in the general-purpose freeway lanes.

A 4+ requirement is not currently in use on any HOV lane.  The 4+ occupancy requirements have been used on some facilities in the past.  Examples include I-395 (Shirley Highway) in northern Virginia and the I-10 West (Katy) HOV lane in Houston.  A 4+ requirement provides a higher person-moving capacity and the ability to address congestion at a 3+ level.  Limitations include the difficulty of forming 4+ carpools, low volumes of 4+ carpools in the HOV lane, and adding 3+ carpools to the general-purpose freeway lanes.

Three HOV lanes – the El Monte Busway in Los Angeles and the I-10 West and US 290 HOV lanes in Houston – use a variable occupancy requirement.  A 3+ vehicle-occupancy level is in effect during the peak-hours, and a 2+ occupancy requirement is used during other operating periods.  Advantages to this approach include addressing congestion during the peak-periods at the 2+ level, maintaining travel time savings and trip time reliability for HOV lane users, and maintaining bus operations.  Limitations include possible user confusion, especially among infrequent users, and adding complexity for enforcement.

What operating hours are typically used with HOV facilities?

Three typical operating hour scenarios are used with HOV lanes.  These scenarios are 24-hours a day/seven days a week (24/7), extending operating hours, and peak-period operation.  In addition, some HOV lanes are open at other times to assist in managing traffic for planned special events.  The characteristics and types of HOV lanes associated with each scenario are noted below.

· 24/7 – maintains the HOV designation 24-hours a day, seven days a week.  Typically used on busways and some concurrent flow HOV lanes and exclusive two-direction HOV lanes. Examples include most of the concurrent flow HOV lanes in Southern California and the El Monte Busway in Los Angeles.

· Extended Operating Hours – this approach encompasses a major portion of the day, but not all day.  Although the exact operating hours may vary, HOV lanes with extended hours typically operate from 6:00 a.m. to 11:00 a.m. and from 3:00 p.m. to 7:00 p.m.  Most exclusive reversible HOV lanes have extended operating hours.  Examples include the six barrier-separated, reversible HOV lanes in Houston and the two-lane barrier-separated HOV lanes on I-15 in San Diego, I-394 in Minneapolis, and I-395 in Northern Virginia.

· Peak-Period Only – HOV lanes operated only during the morning and afternoon peak-periods, typically 6:00 a.m. to 9:00 a.m. and 4:00 p.m. to 6:00 p.m. or 7:00 p.m.  This operating scenario is typically found on some concurrent flow HOV lanes and most contraflow HOV lanes.  The lanes are usually open to general-purpose traffic at other times.  A few contraflow HOV lanes, including Route 495, the Long Island Expressway, and the Gowanus Expressway in the New York City area, operate only during the morning peak-period in the peak-direction (inbound to New York City).

· Extended Operating Hours for Special Events and Other Activities – a few exclusive HOV lanes are open extended hours to help manage traffic for major sporting or cultural events.

What process can be used to assess possible changes in vehicle eligibility requirements, vehicle-occupancy levels, and operating hours on an HOV lane?

The following process can be used for assessing possible changes in vehicle eligibility requirements, vehicle-occupancy levels, and operating hours on an HOV lane.  These steps reflect those typically associated with examining any potential change in operation.
· Identify Possible Operating Problems – information from the ongoing monitoring program forms the basis for identifying possible problems that are limiting the efficiency and effectiveness of an HOV lane.

· Identify Alternatives – possible approaches to address the problems are identified and evaluated in this step.
· Evaluate Alternatives – the alternatives are evaluated based on the project and agency goals, objectives, and measures of effectiveness.
· Review Alternatives with Stakeholders – discussing the alternatives with key stakeholders is a critical part of the assessment process, especially if the alternatives being examined will impact motorists in the general-purpose freeway lanes.

· Select and Implement Preferred Alternative – the preferred alternative is selected and implemented in this step.

· Monitor HOV Operating Changes – the performance monitoring program provides the base for tracking the impact of the changes and continuing to proactively manage the operation of an HOV lane.
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Process for Assessing, Implementing, and Monitoring Changes in HOV Operations.
What are possible issues with managing the operation of HOV lanes?

The following are possible issues that may be encountered in managing the operation of HOV facilities.
· Demand Exceeding Capacity at 2+ Level – too many 2+ carpools may be causing the HOV lane to become congested, degrading travel time savings and trip time reliability.

· Not Enough Vehicles at 3+ Level – there may not be enough 3+ carpools to meet the minimum vehicle volumes identified in the performance monitoring program and the HOV lane may look unused to travelers in the adjacent general-purpose freeway lanes.
· Exempt Vehicle Demand Exceeding Capacity – too many exempt vehicles, which may include tolled vehicles and low-emission and energy-efficient vehicles, may result in congestion in the HOV lane, degrading the travel time savings and trip time reliability.  SAFETEA-LU requires that operating agencies monitor the use of HOV lanes by exempt vehicles and limit or restrict their use if the HOV lane operation becomes degraded.

· Congestion at the Start or the End or HOV Period – non-HOVs may enter an HOV lane just before the start of the restricted period and thus be in the lane during the HOV-only time.  Other non-HOVs may wait on the shoulder prior to the end of the HOV operating period so that they can enter the lane once the restricted period is over.
· Use by Unauthorized Vehicles – vehicles other than those meeting the occupancy requirement or qualifying as exempt vehicles may be using an HOV lane illegally.  Examples of unauthorized vehicles might include law enforcement personnel traveling in their own vehicles and non-qualifying low-emission and energy-efficient vehicles.

· Special Events Needs – there may be opportunities to use an HOV lane to help manage traffic for planned special events.

· Access Points – access points may be causing problems due to too high volumes, too low volumes, or safety concerns.
What factors may need to be considered in considering changes in vehicle eligibility requirements, vehicle-occupancy requirements, and operating hours on HOV facilities?

A number of factors may need to be considered in assessing possible changes in vehicle eligibility requirements, vehicle-occupancy requirements, and operating hours for an HOV facility.  The exact factors and issues will vary by metropolitan area and by the type of change in vehicle eligibility requirement being considered.  Factors noted below include metropolitan and project goals and objectives, facility type and length, design treatments, system connectivity, and supporting services and facilities.  Additional factors associated with considering HOT vehicles include target markets, pricing alternatives, tolling techniques, use of revenues, public response, and potential equity concerns.  Equity issues may also need to be considered with allowing low-emission and energy-efficient vehicles, along with techniques to identify qualifying vehicles.  The elements discussed below can be used to help guide consideration of changes in vehicle requirements on HOV facilities.

· Metropolitan and Project Goals and Objectives.  The goals and objectives of a specific HOV project or an HOV system should be used in considering possible changes to vehicle eligibility requirements, vehicle-occupancy requirements, and operating hours.
· Type and length of HOV facility.  The type of HOV facility may influence consideration of changes in vehicle eligibility requirements, vehicle-occupancy requirements, and operating hours.  Options for busways and contraflow HOV lanes may be more limited than exclusive and concurrent flow HOV lanes.  The length of an HOV lane will also influence consideration of alternative vehicle eligibility requirements.  A short HOV lane would probably not be a logical candidate for a HOT project, as the travel time savings realized from the use of the lane would not be enough to make the public investment in the HOT infrastructure worthwhile.  Similarly, allowing low-emission and energy-efficient vehicles to use a short HOV lane would not provide enough benefits for an individual to invest in a low-emission and energy-efficient vehicle.

· Supporting Facilities and Services.  The type and levels of support facilities and services may influence consideration of changes in operating requirements.
· Design or Operating Limitations.  Consideration of operating changes may be influenced by design or operating constraints associated with a specific HOV facility.  HOV lanes with design limitations may not be able to accommodate the higher vehicle volumes that would result from allowing additional user groups.

· Segment and Areawide Area Continuity.  If there is more than one HOV facility in operation or in the planning stage in a metropolitan area, changes in vehicle eligibility requirements, vehicle-occupancy requirements, and operating hours on one facility may influence the operation of other HOV lanes.  Consideration of uniform vehicle eligibility requirements, vehicle-occupancy requirements, and operating hours may be appropriate.  Maintaining the same requirements on multiple facilities can improve public understanding and simplify enforcement.  Uniform requirements may not be appropriate if there are different types of HOV facilities in an area or if significantly different travel and mode share characteristics exist in various corridors.  Both approaches are currently in use in urban areas throughout the country.  A few metropolitan areas use different vehicle requirements on different HOV facilities, while other areas use the same regulations on all HOV lanes.

· Target Markets.  The potential market or markets being considered with expanding HOV lanes to include HOT vehicles or low-emission and energy-efficient vehicles should be examined.  Possible target markets include drivers of lower-occupant vehicles and single-occupant vehicles.
· Pricing Alternatives.  The amount the target market may be willing to pay to use an HOV lane should also be considered.  Factors to consider include the estimated demand at various pricing levels and the quality of service.  In addition to the traditional cost-to-demand relationship, other factors to consider include the bus fares in the corridor and the cost of other transit alternatives.

· Current Use Levels and Potential Impact.  Existing vehicle volumes on the HOV lane will influence consideration of changes in vehicle eligibility requirements, vehicle-occupancy requirements, and operating hours.  The impact on existing or projected HOV lane users from allowing other user groups will need to be considered.  Ideally, there should be no impact on current HOV users.  The impact on the general-purpose lanes should also be considered.  Negative impacts might result from changes in vehicle eligibility requirements, including allowing HOT and low-emission and energy-efficient vehicles, however.
· Level and Use of Revenues.  The anticipated level of revenues generated from a HOT project and the use of the revenues should also be considered.  The funds generated by a pricing project and the cost to operate and administer the program should be carefully examined, along with how any excess revenues will be spent.  Findings from studies around the country indicate that public reaction to a possible HOT project is influenced by how the revenues are anticipated to be used.  Public support appears to be higher if the revenues are used for transit and transportation improvements in the corridor, than if they are used for other purposes.  If the HOT lane is part of a toll or managed lane project, the funding and revenue agreements among the toll operator and any participating public agency will need to be determined.  The tolls may be used to help fund the project.

· Public and Policy Maker Reaction.  The reaction of users, non-users, the public, and policy makers is critical in considering possible changes in vehicle eligibility requirements, vehicle-occupancy requirements, and operating hours. For example, experience indicates that negative reactions may occur to extending HOV lane operating hours to periods when general-purpose traffic was previously allowed to use the lane.  Reviewing possible options with key stakeholders and obtaining support for changes is critical to the successful implementation of any change in vehicle eligibility requirements, vehicle-occupancy requirements, and operating hours.
· Potential Equity Concerns.  Equity issues or concerns that only high income individuals will be able to afford to use HOT projects may be an issue.  Experience with existing projects indicates that all income levels use value-priced lanes.  Equity concerns may also arise with consideration of low-emission and energy-efficient vehicles, as lower income individuals may not be able to afford eligible hybrid vehicles.

· Identifying Eligible Vehicles.  A potential issue with allowing low-emission and energy-efficient vehicle use of an HOV lane is being able to identify eligible or qualifying vehicles.  This identification is important for both enforcement and public perception.  SAFETEA-LU requires that operating agencies develop a method to identify low-emission and energy-efficient vehicles, as well as developing a program to select allowed vehicles and enforce their use.

What is the experience to date with extending HOV lane operating hours?

There is limited experience to date with extending operating hours on existing HOV lanes, especially HOV lanes operating only during peak periods.  Recent examples on the I-394 MnPASS project and the I-95 HOV lanes in Fort Lauderdale indicate that strong negative public and political reactions may occur when HOV operating hours are extended to periods the lanes have previously been open to general-purpose traffic.  The I-394 MnPASS project changed what was a peak-period/peak direction concurrent flow HOV lane to a 24/7 HOT lane.  Due to strong negative public and political reaction, the operating hours were changed back to the pre-HOT hours.  A planned extension of the operating hours on I-95 in the Fort Lauderdale area was put on hold in response to concerns from the public and policy makers.

Have any HOV lanes operating on a 24/7 basis been open to general-purpose traffic in the evenings or weekends?

Assessments of opening HOV lanes to general-purpose traffic in the evenings and on weekends have been conducted in Los Angeles in 1999 and the Puget Sound region in 2002.  In Los Angeles, the study recommended that no changes be made in the operating hours.  In the Puget Sound region, a demonstration project was implemented in 2003 opening HOV lanes on the east side of Seattle to general-purpose traffic from 7:00 p.m. to 5:00 a.m. seven days a week.  The HOV lanes in the Puget Sound Region have traditionally operated on a 24/7 basis.  The results of the ongoing HOV lane monitoring program document that the HOV facilities are well utilized during the morning and afternoon peak-periods, and surveys indicate that there is strong public support for HOV facilities in the area.  At the same time, there has also been public and policy maker interest in allowing single-occupant vehicles to use the HOV lanes during the off peak-periods.  A pilot program was implemented in 2003, opening the HOV lanes on the eastside of Seattle to general-purpose traffic from 7:00 p.m. to 5:00 a.m.  The one-year evaluation of the pilot program indicated that the overall changes in system performance were small.  Late evening vehicle volumes in the HOV lanes increased slightly, but speeds remained basically unchanged.  Violation rates increased slightly.  Before-and-after crash data were similar.  While public awareness of the change appeared low, the general reaction was positive.
What is the experience with lowering vehicle-occupancy levels?

Most HOV lanes use a 2+ vehicle-occupancy requirement.  A few projects currently use a 3+ requirement and a few early projects started with 3+ requirements, before changing to a 2+ requirement.  Two examples of lowering vehicle-occupancy requirements from 3+ to 2+ are noted below.  The examples highlight the experience with lowering the vehicle-occupancy requirement on the El Monte Busway in Los Angeles and the I-10 West HOV lane in Houston.
In 1999, legislation was passed which lowered the vehicle-occupancy requirement on the El Monte busway on the San Bernardino (I-10) Freeway in Los Angeles from the 3+ requirement to a 2+ requirement full-time.  A 3+ requirement had been effect since 1987.  Lowering the vehicle-occupancy requirement from 3+ to 2+ full time had a detrimental effect on the busway.  At the same time, significant improvements were not realized in the general-purpose freeway lanes.  Morning peak-period travel speeds in the busway were reduced from 65 mph to 20 mph, while travel speeds in the general-purpose lanes decreased from 25 mph to 23 mph for most of the demonstration.  Hourly busway vehicle volumes during the morning peak-period increased from 1,100 to 1,600 with the 2+ designation, but the number of persons carried declined from 5,900 to 5,200.  The freeway lane vehicle volumes and passengers per lane per hour remained relatively similar.  Peak-period travel times on the busway increased by 20 to 30 minutes.  Bus schedule adherence and on-time performance declined significantly and passengers reported delays.  Based on the operational effects that resulted from this change, emergency legislation was approved increasing the vehicle-occupancy requirement back to 3+ during the morning and afternoon peak-periods effective July 24, 2000.
The I-10 West HOV lane opened in1984 to buses and authorized vanpools.  Approximately 50 vehicles used the lane during the morning peak-hour with the bus and authorized vanpool vehicle eligibility requirement.  Due to this low level of use, the lanes were opened to authorized 4+ carpools after six months of operation.  This change added approximately 10 vehicles to the morning peak-hour volume on the lane.

The vehicle-occupancy level was lowered again after six months to authorized carpools with three or more occupants.  This change added some 100 vehicles to the morning peak-hour traffic stream.  In April 1986 the vehicle-occupancy level was lowered to 2+ carpools and the authorization requirement was discontinued.  The morning peak hour volumes increased to approximately 1,200 vehicles after this change.

Carpool volumes in the HOV lane, as well as vehicle volumes in the general-purpose freeway lanes, increased over the next year, partly due to the economic recovery occurring in the Houston area.  During this time, morning peak hour vehicle volumes on the I-10 West HOV lane were regularly reaching or exceeding 1,500.  The congestion resulting from these volumes, coupled with the design of the facility, reduced the travel time savings and travel time reliability that bus riders, carpoolers, and vanpoolers had come to expect.  In response to lower travel speeds in the HOV lane and complaints from bus passengers, the vehicle-occupancy requirement was increased in October 1988 from 2+ to 3+ during the period from 6:45 to 8:15 a.m.  The 2+ occupancy requirement was maintained at other operating times.

What is the experience with increasing vehicle-occupancy levels?

As noted in the previous question, the I-10 West HOV lane provides one of the few examples of increasing vehicle-occupancy requirements on an HOV lane.  With the change to the 3+ requirement, the morning peak hour vehicle volume dropped from approximately 1,400 to 510.  This decline represented a 64 percent reduction in vehicle volumes.  A corresponding drop of 33 percent in person volumes also occurred.  Use levels during the morning peak hour increased to 660 vehicles in March of 1989.  Although the vehicle and passenger volumes declined during the morning peak hour, the AVO increased.  The AVO was 3.1 prior to the change, 4.7 in March 1989, and 4.5 in December 1989.

Total vehicle volumes in the morning peak period declined from some 8,780 before the change to 7,523 in December of 1989.  This change represents a 14 percent decline.  Two person carpools declined by some 41 percent, while 3+ carpools increased by 68 percent.  Bus ridership increased by 8 percent and vanpool passengers increased by two percent.  Survey results and enforcement data indicate that some 2+ carpools shifted to earlier time periods, entering the HOV lane before the start of the 3+ requirement.  Survey results further indicated that some 2+ carpools changed their travel routes to use the newly opened US 290 HOV lane, which had a 2+ requirement.
Where can I find more information on assessing the potential impacts of changing HOV eligibility requirements and operating hours?

The HOV Eligibility Requirements and Operating Hours Handbook is available at the FHWA Pooled Fund Study Website at http://hovpfs.ops.fhwa.dot.gov/index.cfm.
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