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Report Overview

This study was sponsored by the Federal Highway Administration (FHWA) to
examine the potential impact of certain exempt vehicles on the operation of HOV
facilities. This report is provided for use by state departments of transportation and
other agencies in considering HOV exemption policies, as well as monitoring and
evaluating the use of HOV lanes by exempt vehicles.

This report presents information on defining high-occupancy vehicle (HOV) lane
capacity, options for using available HOV lane capacity, and analyzing HOV exemption
policies. The use of HOV lanes by environmentally friendly vehicles, and law
enforcement, emergency services, and public transportation vehicles is described, along
with issues that may need to be considered when allowing these vehicles to access
HOV lanes.

Chapter One presents the objectives of the study and provides background
information regarding traffic congestion and the goals of HOV facilities in addressing
congestion, mobility and air quality issues. The chapter outlines the activities
conducted as part of the study, including research of federal and state legislation
relating to HOV facilities and potential exempt vehicles.

Chapter Two defines the various types of HOV facilities and HOV lane capacity.
The chapter presents options for using available HOV lane capacity, outlines the
circumstances under which federal action is required to initiate changes in the
operation of an HOV facility, and describes the federal review process and requirements
based on FHWA Program Guidance on HOV Operations. The potential impacts of HOV
exemption policies on traffic flow are explored.

Chapter Three examines possible HOV exemptions for environmentally friendly
vehicles. Federal and state legislation and policies relating to HOV exemptions for
these types of vehicles are described and the use of HOV lanes in California, Virginia,
and other states by these vehicles is discussed. Potential issues to consider in
enforcing HOV lane use by environmentally friendly vehicles are presented.

Chapter Four examines the potential effects of providing HOV exemptions for law
enforcement, emergency services, and designated public transportation vehicles.
Potential issues to consider in enforcing HOV use by law enforcement, emergency
services, and designated public transportation vehicles are discussed.

Chapter Five provides a summary of the main points examined in the study and
possible areas for further research. Topics for additional research focus on obtaining a
better understanding of the potential impact of allowing exempt vehicles to use HOV
facilities.
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CHAPTER ONE—INTRODUCTION

Objectives of Study

The Federal Highway Administration (FHWA) sponsored this study to examine
the potential impact of certain exempt vehicles on the operation of high-occupancy
vehicles (HOV) facilities. The possible exempt vehicles examined in the study include
environmentally friendly vehicles, and law enforcement, emergency services, and
designated public transportation vehicles. The experience with the use of HOV lanes by
these types of exempt vehicles is presented. Potential issues and approaches for
allowing exempt vehicles to use HOV lanes are examined. This information is provided
for use by state departments of transportation and other agencies in considering HOV
exemption policies, and in monitoring and evaluating the use of HOV lanes by exempt
vehicles.

Background

Traffic congestion continues to be a major issue in metropolitan areas
throughout the country. The agencies responsible for the surface transportation
system in these regions use a variety of approaches and techniques to address
concerns relating to traffic congestion, mobility, and air quality. The use of HOV
facilities represents one approach in use or being considered in many urban areas.

The goal of HOV facilities is to provide travel time savings and improved trip time
reliability to buses, vanpools, and carpools to encourage individuals to change from
driving alone; increasing the people-moving capacity rather than vehicle-moving
capacity of congested travel corridors. Currently there are some 130 HOV facilities
operating on freeways and in separate rights-of-way in 31 metropolitan areas in North
America.

The operation of HOV facilities has evolved over the past 30 years. Some of the
initial projects were bus-only demonstration projects. Carpools became the dominant
user group on many HOV lanes during the 1970s and 1980s. A three person per
vehicle occupancy (3+) requirement was used on many initial projects. A two person
per vehicle (2+) requirement is currently in use on most HOV facilities. Allowing lower-
occupant vehicles or single-occupancy vehicles to use HOV lanes for a fee was
introduced in a few areas during the 1990s as part of high-occupancy toll (HOT) and
value pricing projects. In addition, the Transportation Equity Act for the 21°' Century
(TEA-21) provided states with the ability to allow vehicles classified by the
Environmental Protection Agency (EPA) as Inherently Low-Emission Vehicles (ILEVS) to
use HOV lanes without meeting the occupancy requirements to support meeting or
maintaining the National Ambient Air Quality Standards (NAAQS) and/or transportation
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conformity regulations [40 CFR 51 and 93]. The ILEV program is no longer an active
EPA initiative.

These and other changes reflect an interest in maximizing the use of HOV
facilities by state departments of transportation and other agencies responsible for their
operation. Ongoing monitoring programs help these operating agencies proactively
manage HOV facilities to maximize use, while maintaining the travel time savings and
trip time reliability needed to encourage carpooling, vanpooling, and riding the bus.

FHWA provides guidance on possible changes in HOV operations to ensure that
federal investments are maintained. The most recent Program Guidance was issued in
2001 (1). The Program Guidance identifies the circumstances under which federal
action is required to initiate changes in the operation of an HOV facility, and the federal
review process and requirements to be used in these situations.

As noted in the Program Guidance, the source of federal funds used to design,
acquire right-of-way, and construct HOV lanes will influence the ability to make changes
in the operation of the facility. Some funding categories cannot be used for additional
general-purpose roadway capacity. These categories include the Congestion Mitigation
and Air Quality (CMAQ) program, the Interstate Maintenance Program, and Mass
Transit Capital Investment Grants. In addition, other funding sources may have
requirements that limit consideration of possible exempt vehicles (1).

This study examines the use of HOV facilities by possible exempt vehicles,
including ILEVs, environmentally friendly vehicles, and law enforcement, emergency
services, and public transportation vehicles. The study reflects FHWA'’s interest in
determining the possible impacts of allowing a variety of vehicle exemptions to help
promote the efficient use of HOV lanes, while maintaining the intent of maximizing the
person-movement capacity of these facilities.

Activities Conducted

A number of activities were completed as part of this study. First, federal
legislation and agency directives relating to HOV facilities and potential exempt vehicles
were identified and reviewed. Second, state legislation relating to the use of HOV
facilities by ILEVs, environmentally friendly vehicles, and law enforcement, emergency
services, and public transportation vehicles was identified and reviewed. Third, available
reports, papers, and other documents on the use of HOV lanes by these types of
exempt vehicles were obtained and analyzed. In addition, information on the various
definitions of HOV lane capacity and options for the use of available HOV capacity was
examined. Both traditional methods and electronic search engines were used in the
literature review.
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Finally, additional information on selected case study examples was obtained
through telephone calls and e-mails with representatives from transportation agencies
and other groups. Recent HOV lane vehicle counts and clean fuel vehicle license plate
registration information were obtained from a few states. No further original data was
collected due to the limited project scope. The information obtained through these
activities is presented in this report.

Organization of this Report

The remainder of the report is divided into four chapters. Chapter Two defines
HOV facilities, discusses the capacity of different types of HOV lanes, and describes
possible alternatives for using available capacity. Chapter Three examines possible
HOV exemptions for ILEVs and environmentally friendly vehicles. It highlights federal
and state legislation and policies relating to HOV exemptions for these types of
vehicles. It describes the experience with the use of HOV lanes in California, Virginia,
and other states by these vehicles and identifies issues to consider in enforcing the use
of HOV lanes by ILEVs and environmentally friendly vehicles. Chapter Four examines
the potential effects of providing HOV exemptions for law enforcement, emergency
services, and designated public transportation vehicles, and the issues that should be
examined for enforcing exemptions for these types of vehicles. The report concludes
with a summary of the main points examined in the study and possible areas of further
research.
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Chapter 2
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CHAPTER TWO—HOV CAPACITY AND ALTERNATIVES FOR USING
EXCESS CAPACITY

Defining HOV Facilities

HOV facilities represent one approach used in metropolitan areas throughout the
country to help improve the people-moving capacity rather than vehicle-moving
capacity of congested freeway corridors. The travel time savings and improved trip
time reliability offered by HOV facilities provide incentives for individuals to change from
driving alone to carpooling, vanpooling, or riding the bus.

The development and operation of HOV facilities have evolved over the past 30
years. The opening of the bus-only lane on the Shirley Highway (1-395) in northern
Virginia/Washington, D.C. in 1969 and the contraflow bus lane on the approach to New
York-New Jersey'’s Lincoln Tunnel in 1970 represent the first freeway HOV applications
in the country. Today there are some 130 HOV freeway projects in the 31 metropolitan
areas in North America highlighted in Figure 1.

® Vancouver

Seattle/
Puget Sound

Montreal
Ottawa

Portland

S New York/
New Jersey

Pittsburg
\ @ v
Salt Lake
City V7T Washington, D.C./
S\ Northern Virginia/
‘ w o
j lw’

Dalla s.

Sacramento

San Francisco-
Oakland [
SanJose/
SantaClara

County

Los Angeles Co./
Orange Co./ Riverside Co.f
San Bernardino Co.

San
Diego

&
O Houston
®

Honolulu 2

) Ft. Lauderdale
Miami

Figure 1. Metropolitan Areas with Freeway HOV Facilities.

HOV facilities are developed and operated to provide buses, carpools, and
vanpools with travel time savings and more predictable travel times to encourage
individuals to choose one of these modes over driving alone. As illustrated in Figure 2,
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the person movement capacity of a roadway increases when more people are carried in
fewer vehicles. HOV facilities are usually found in heavily congested corridors where
the physical and financial feasibility of expanding the roadway is limited. Supporting
services, facilities, and incentives are also used to further encourage individuals to
carpool, vanpool, or ride the bus.

Number of vehicles needed to carry 45 people

Bus ‘o ]

Vanpool i i, |

3-Person Carpool ° °
o ]

o o

2-Person Carpool

(+]

Single Occupant
Automobile

© 0 0.0 o

Figure 2. Number of Vehicles Needed to Carry 45 People.

Rather than creating disincentives to discourage drivers who travel alone, HOV
lanes are developed to provide a cost-effective travel alternative that commuters will
find attractive enough to change from driving alone to taking the bus, carpooling, or
vanpooling. HOV projects typically focus on meeting one or more of the following three
common objectives.

Increase the Average Number of Persons Per Vehicle. The travel
time savings and travel time reliability provided by HOV facilities offer
incentives for individuals to change from driving alone to riding the bus,
vanpooling, or carpooling. HOV projects focus on increasing the average
number of people per vehicle on the roadway or travel corridor by moving
people, rather than vehicles.

Preserve the Person-Movement Capacity of the Roadway. HOV
lanes, which may move two to five times as many persons as a general-
purpose lane, have the potential to double the people-moving capacity of
a roadway during peak-travel periods. Also, the vehicle-occupancy
requirements can be raised if a lane becomes too congested, helping to
ensure that travel time savings and travel time reliability are maintained.
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. Enhance Bus Transit Operations. Bus travel times, schedule
adherence, and vehicle and labor productivity may all improve as a result
of an HOV facility, helping attract new bus riders and enhancing transit
cost effectiveness. Many transit agencies have expanded or initiated
express bus services in conjunction with HOV facilities.

HOV facilities on freeways or in separate rights-of-way are typically classified into
four categories. These categories include busways or exclusive HOV lanes in separate
rights-of-way, exclusive HOV lanes in freeway rights-of-way, concurrent flow HOV lanes
on freeways, and contraflow HOV lanes on freeways. The type of HOV facility will
influence management, operation, and enforcement activities.

Many of the initial HOV lanes were bus-only applications or allowed buses and
vanpools. In an effort to maximize use, carpools became the dominant use group on
most projects during the 1970s and 1980s. The vehicle-occupancy requirements for
carpools have evolved over time. A three-person per vehicle (3+) occupancy level was
initially used on many projects, but most current facilities use a two-person per vehicle
(2+) carpool designation.

The benefits provided by HOV facilities have been documented in a number of
different studies. Table 1 highlights examples of vehicle and person utilization of HOV
lanes throughout the country. As noted below, numerous HOV facilities offer travel
time savings and trip time reliability that have influenced travelers to change from
driving alone to carpooling, vanpooling, or riding the bus. The HOV lanes have resulted
in increasing the average vehicle occupancy (AVO) and people-moving capacity of
congested travel corridors.

J Northern Virginia. The HOV facilities in northern Virginia have grown
from the initial 1-395 (Shirley Highway) bus-only lane to 70 miles of HOV
lanes on 1-95, 1-395, 1-66, and the Dulles Toll Road. The 1-395 and 1-95
HOV lanes are located in the median of the freeway and are separated
from the general-purpose lanes by concrete barriers. The two lanes
operate inbound toward Washington, D.C. in the morning and outbound
afternoon on weekdays. A 3+ vehicle-occupancy requirement is used. I-
66 is reserved for 2+ vehicles during the morning and afternoon peak-
periods in the peak-direction of travel. The Dulles Toll Road HOV lanes
are concurrent flow lanes that use a 2+ occupancy requirement during
the morning and afternoon peak-periods in the peak-direction of travel.
The HOV system also includes numerous park-and-ride lots, express bus
services, direct access ramps, and other supporting programs.

Commuters save approximately 31 minutes on the 27-mile 1-95/1-395
HOV lane. During the three-hour morning peak period from 6:00 a.m. to
9:00 a.m., the two HOV lanes on 1-395 north of Glebe Road carry some
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3,800 persons per hour compared to 2,200 persons per hour in the
general-purpose lanes. On a daily basis, some 37,000 commuters in
12,500 carpools, vanpools, and buses use the 70-mile HOV system.

Based on average occupancies, approximately 30,000 vehicles would be
needed to carry that same number of travelers without the HOV lanes (2).

Table 1. Examples of HOV Lane Peak-Hour Vehicle and Person Utilization™.

. Number of

HOV Lane, City Directional Lanes Bus Van & Carpool
HOV Mixed | Veh. | Pass. | Veh. | Persons

I-10 San Bernardino — 1 4 70 | 2,750 | 1,217 | 3,840
Los Angeles
1-394 — Minneapolis 2 3 79 1,846 | 1,403 2,945
1-10 — Houston 1 3 39 1,445 | 1,011 2,264
US 290 — Houston 1 3 22 1,095 | 1,168 2,450
1-45 — Houston 1 4 58 2,620 | 1,160 2,547
1-395 — Northern 2 4 118 | 3,085 | 2,654 | 8,212
Virginia.
1-66 — Northern 2 0 16 | 484 |3,405| 6,486
Virginia
1-64 — Norfolk 2 3 — — 930 2,130
1-80 — Alameda County 3 5 83 2,905 [ 2,306 | 7,179
I-5 North — Seattle 1 4 64 2,600 | 1,170 3,040
SR 520 — Seattle 1 2 56 3,140 | 210 500
Rte 495 — New Jersey 1 3 725 | 34,680 — —
1-30 — Dallas 1 4 24 370 946 1,980
1-35E/US 67 — Dallas 1 4 16 400 1,205 2,556

*data are from 2000 to 2004
(3, updated)

Houston, Texas. The Houston HOV system includes approximately 100
miles of HOV lanes in six freeway corridors, 28 park-and-ride lots, four
park-and-pool lots, transit centers, direct access ramps, express bus
services, and other supporting programs. The HOV lanes are primarily
one-lane, barrier separated lanes located in the freeway medians. The
lanes operate inbound in the morning and outbound in the afternoon. A
2+ vehicle occupancy requirement is used, except on the Katy and
Northwest HOV lanes, which use a 3+ requirement during the morning
and afternoon peak-periods.

In 2004, some 116,000 commuters used the HOV lanes on a daily basis.
During the morning peak hour the HOV lanes carry 22,400 commuters in
6,540 vehicles. On each of the freeways, the HOV lane accounts for 40

percent of the morning peak hour total person movement. Examples of
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travel time savings include 22 minutes for the 13-mile U.S. 290
(Northwest) HOV lane and 20 minutes for the 13-mile 1-10 West (Katy)
HOV lane. The HOV lanes and direct access ramps have significantly
increased bus operating speeds and reduced bus travel times. Morning
peak-hour bus travel times into downtown Houston from the Addicks
park-and-ride lot on the Katy HOV lane was reduced from 40 to 24
minutes and from 50 to 30 minutes from the Northwest Station park-and-
ride lot on the Northwest HOV lane. Periodic surveys of HOV lane users
show that between 36 and 45 percent of current carpoolers formerly
drove alone, while 38 to 46 percent of bus riders previously drove alone.
The AVO for freeway corridors with HOV lanes has increased (3, 4).

. Los Angeles County. There are 383 miles of HOV lanes in 14 freeway
corridors in Los Angeles County. Most of the HOV facilities are concurrent
flow HOV lanes, but the system also includes the exclusive lanes on the
San Bernardino (1-10) Freeway and the Harbor (1-110) Freeway. With
one exception, the HOV lanes operate 24 hours a day, seven days a week.
A 2+ carpool designation is used on all the lanes, except the San
Bernardino Freeway, which has a 3+ requirement during the morning and
afternoon peak periods. Most of the HOV lanes each currently carry
between 1,200 and 1,600 vehicles in the peak hour. All the lanes provide
travel time savings and trip time reliability over the general-purpose lanes.
The HOV lanes carry from one-to-three times as many people as an
adjacent freeway lane. Survey results indicate that the HOV lanes are
very important factors in commuters’ decisions to ride the bus or carpool

(5).
Defining HOV Lane Capacity

As discussed previously, the goal of an HOV facility is to provide travel time
savings and trip travel time reliability to buses, vanpools, and carpools, to encourage
individuals to change from driving alone. Vehicle eligibility requirements and vehicle-
occupancy requirements are typically established at levels that encourage use of the
facility and the formation of new carpools, but that will not create demand high enough
to make the lane congested. The challenge to operating agencies is to maintain traffic
flow levels that provide the travel time savings and the trip time reliability bus riders,
vanpoolers, and carpoolers come to expect.

State departments of transportation and other agencies responsible for operating
HOV facilities use different measures and techniques to help monitor the operation of
HOV facilities and to determine when an HOV lane is becoming too congested. There
are two typical measures used; 1) vehicles per hour per lane (vphpl) and 2) average
speeds.
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The National Cooperative Highway Research Program HOV Systems Manual
identified that volumes of 1,200 to 1,500 vphpl on most types of HOV facilities will
begin to experience degradations in travel time savings and travel time reliability. The
manual notes that the maximum flow or capacity will vary by facility. Some HOV lanes
serving primarily carpools are operating successfully with up to 1,700 or 1,800 vphpl
during the peak hour. Others, like the bus-only contraflow lane approaching the
Lincoln Tunnel, reach capacity at 700 to 800 vphpl. Caltrans uses 1,650 vphpl as the
maximum threshold for freeway concurrent flow facilities (6).

The manual identifies the following general maximum operating thresholds for
different types of HOV facilities based on national experience.

Separate right of way, bus-only — 800-1,000 vphpl
Separate right of way, HOV — 1,500-1,800 vphpl
Freeway, exclusive two-directional — 1,200-1,500 vphpl
Freeway, exclusive reversible —1,500-1,800

Freeway, concurrent flow — 1,200-1,500 vphpl
Freeway contraflow, bus-only — 600-800 vphpl
Freeway contraflow, HOV — 1,200-1,500 vphpl

HOV bypass lanes — 300-500 vphpl

The updated American Association of State Highway and Transportation Officials
(AASHTO) Guide for High-Occupancy Vehicle Facilities (7) reflects similar maximum
ranges, with two exceptions. The high end of the maximum ranges for freeway,
exclusive reversible lanes and freeway concurrent flow lanes are identified as 1,600
vphpl.

A second approach to identify capacity problems is to monitor travel speeds in
an HOV lane and travel-time reliability. The Washington State Department of
Transportation (WSDOT) uses a guide that HOV lane vehicles should maintain or
exceed an average speed of 45 mph or greater at least 90 percent of the time they use
the lane during the peak hours, measured for a consecutive six-month period (8).

FHWA's Office of Operations has been developing and tracking congestion
performance measures at the national level. FHWA uses congestion measures focusing
on the average duration of congested travel, the travel time index, and the buffer
index. There are two measures addressing the average duration of congested travel.
The first is that for any five-minute interval a trip is congested if its duration exceeds
130 percent of free-flow or un-congested duration. The second measure is that if more
than 20 percent of all trips in the network are congested in any five-minute time
interval, the entire network is congested for that time interval.

The travel time index is defined as the ratio of congested and un-congested
travel times averaged over all congested trips. The buffer index is defined as the ratio
of total travel budget required for 95 percent on-time reliability over the un-congested

10
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travel time averaged over all congested trips. The buffer index provides a measure of

not only how congested the system is, but also how reliable the system is. It provides

a performance measure from the customer’s perspective. The buffer index represents

the amount of time commuters need to build into their trip to arrive at their destination
on time 95 percent of the time.

It is important to note that numerous factors may influence the capacity of an
HOV lane. Factors which may influence the capacity of an HOV lane include the type of
HOV facility, the design, the number and the design of access points, the terminus
design, traffic volumes in the general-purpose lanes, design and access elements of the
general-purpose lanes, local conditions and perceptions, and the goals and objectives
of a project. Information on how these factors may influence the capacity of an HOV
lane is summarized next.

. Type of HOV Facility — As noted previously, the capacity varies by type of
HOV lane. Bus-only lanes and contraflow HOV lanes typically have lower
capacities than concurrent flow and exclusive HOV lanes due to their
purpose and their design.

. Design Considerations — An HOV facility with geometric constraints or
sections with less than standard designs typically have lower capacity or
maximum operating thresholds than those with standard designs.

. The Number and the Design of Access Treatments — The number of
access points and the design treatments will influence the capacity of an
HOV lane. HOV lanes with direct access treatments, such as flyover
ramps, typically have higher capacity than HOV lanes with access directly
into and out of the adjacent freeway lane. In addition, providing
continuous access tends to lower capacity as HOVs may merge into and
out of the lane at any point.

. Terminus Design — The terminus of an HOV lane influences capacity of an
HOV lane. Capacity will be lower if the design requires HOVs to merge
back into an adjacent freeway lane. Providing direct access to frontage
roads and park-and-ride lots typically increases capacity.

. Traffic Volumes in the General-Purpose Lanes and Level of Congestion in
the Corridor — The maximum operating threshold or capacity may be
higher in a heavily-congested corridor than in one with lower levels of
congestion. However, high levels of congestion in the general-purpose
lanes may reduce the capacity of an HOV lane if it causes problems for
HOVs entering and exiting the lane.

11
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. Local Conditions and Perceptions — The perception of HOV lane users
about travel time savings and trip time reliability, and the perception of
commuters and the public about HOV lane utilization may influence the
desirable maximum operating thresholds of an HOV lane. Unique local
conditions may also influence the operating capacity of an HOV facility.

. Goals and Objectives of Project — The goals and objectives of a project
may influence the capacity and the maximum operating thresholds. For
example, a project intended to give buses priority around a congested
freeway segment could be expected to have a lower threshold than an
exclusive HOV lane.

Options for Using Available HOV Lane Capacity

A number of options may be appropriate for consideration by operating agencies
if there is available capacity in an HOV lane. These options include allowing other
categories of HOVs and lowering the vehicle-occupancy requirements. Other possible
alternatives include using pricing to permit lower-occupant or single-occupant vehicles
to use the lanes. Still other alternatives include allowing environmentally friendly
vehicles and special user group vehicles to use the HOV lanes. Law enforcement,
emergency services, public service, and public transportation vehicles not meeting the
occupancy requirements are examples of possible special user groups. Allowing trucks
and commercial vehicles to use an HOV lane is another alternative, although design and
safety issues typically limit consideration of these types of vehicles.

These potential options are briefly described in this section. More detailed
information on the use of HOV lanes by environmentally friendly vehicles, and law
enforcement and designated public transportation vehicles is provided in Chapters
Three and Four. Table 2 highlights some of the issues and limitations that may be
encountered with the use of these approaches, as well as possible advantages.

Allowing Other Categories of HOVs. A first approach to consider if there is
available capacity in an HOV lane is allowing additional types of HOVs that may
currently be excluded. If carpools and/or vanpools are not currently allowed to
use an HOV facility that has available capacity, these two classes of HOVs would
be logical to consider first. Potential issues with this approach include design or
operational issues that limit use by carpools and vanpools, and the potential that
demand will exceed the available capacity. Advantages of this approach include
maintaining the HOV goals and objectives of a project, encouraging mode
change, and supporting air quality improvement efforts.
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Table 2. Potential Issues and Advantages Associated with Options for Using
Available HOV Lane Capacity.

Option

Potential Issues/ Limitations

Potential Advantages

Allow other HOVSs,
such as carpools in a
bus- and vanpool-
only lane

Design limitations.
Operational limitations.
Demand may exceed capacity
and overload the lane.

¢ Maintains HOV
goals/objectives.

e Supports air quality
efforts.

e Encourages mode change.

Lower Occupancy
Requirement

Demand may exceed capacity
and overload the lane.
Operational limitations.

Few applications, as most HOV
projects use 2+ requirement.

e Maintains HOV
goals/objectives.

e Supports air quality
efforts.

Tolled/Priced Vehicles

Design and cost associated with
tolling infrastructure and
operation.

Demand may exceed capacity.
May not support HOV
goals/objectives.

Equity concerns.

Enforcement.

e May generate significant
revenues.

e May build support for
HOV lanes among
additional user groups.

Environmentally
Friendly Vehicles

Demand may exceed capacity
and overload the lane.

Public perception.
Enforcement.

May not support HOV
goals/objectives.

Possible equity concerns.

e May encourage purchase
of environmentally
friendly vehicles.

e May help improve air
quality.

Law Enforcement
Vehicles (Law
enforcement, Fire,
EMS)

Defining allowed vehicles.
Does not support HOV
goals/objectives.

Public perception.
Enforcement.

e May enhance response
to emergencies.

Commercial Vehicles

Designated Public ¢ Defining allowed vehicles. ¢ Additional benefits and
Transportation e Public perception. cost savings for transit
Vehicles o May be few opportunities due to operators.
transit orientation/operation. e Service enhancements
for riders.
e May increase ridership.
Trucks and e Does not support HOV e May help separate trucks

goals/objectives.

Design limitations.
Additional cost to operate.
Crash/safety concerns.

from other traffic, which
may provide safety
benefits.
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Lowering Vehicle-Occupancy Requirements. A second approach for
addressing available capacity is to lower the vehicle-occupancy requirement.

The application of this approach is limited, as most HOV lanes currently use a 2+
designation. The few HOV facilities that use a 3+ designation do so primarily
because the facility would be too congested at the 2+ level.

The San Bernardino Freeway busway provides the best recent example of the
possible consequences of lowering the vehicle-occupancy requirement from 3+
to 2+, as required by state legislation. The change, which was implemented in
January 2000, resulted in the HOV lane becoming too congested. Peak-hour
travel speeds on the busway were reduced from 65 mph to 20 mph, while peak
hour travel times increased by 20 to 30 minutes, and bus on-time performance
declined significantly. While peak-hour vehicle volumes in the HOV lane
increased from 1,100 to 1,600, the number of persons carried declined from
5,900 to 5,200. There was a vocal negative response from HOV lane users,
especially bus riders. At the same time, no significant improvements were
realized in the general-purpose freeway lanes. Based on the negative effects on
the busway, emergency legislation was approved increasing the vehicle
occupancy requirement back to 3+ during the morning and afternoon peak
periods effective July 24, 2000 (9).

As demonstrated by the El Monte Busway example, the main potential issue with
lowering the vehicle-occupancy requirement is that an HOV lane will become too
congested. In addition to degrading the travel time savings and trip time
reliability HOV lane users have come to expect, this approach may cause 3+
carpools to disband and/or influence bus riders to change to 2+ carpools. The
application of this option is also limited in that the majority of HOV lanes already
use a 2+ requirement.

Tolled or Priced Vehicles. Another possible approach is to allow lower or
single-occupancy vehicles to use an HOV facility for a fee. This technique is
commonly referred to as value pricing or HOT lanes. Value pricing is currently in
use on the 1-15 HOV lanes in San Diego and the Katy and the Northwest HOV
lanes in Houston. The I-15 project allows single-occupancy vehicles to use the
HOV lanes, while the two projects in Houston allow two-person carpools to use
the HOV lanes during the 3+ restricted periods for a fee. The toll lanes on SR 91
in Orange County, California provide a reduced toll charge to 3+ carpools. Other
toll facilities around the county provide carpools with lower toll fees. Value
pricing projects are being considered and implemented on HOV lanes in
Minneapolis, Denver, Seattle, and other areas.

Potential advantages of this technique include maximizing use of available
capacity, managing demand, expanding the eligible user groups, addressing real
or perceived low use levels, and generating new revenues. Possible issues
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include enforcement, initial costs of installing and operating the toll collection
facilities, adding too many vehicles to the lane, and equity issues.

Environmentally Friendly Vehicles. Another option to address available HOV
capacity is allowing environmentally friendly vehicles to use the lane without
meeting the occupancy requirements. As discussed in Chapter Three, federal
legislation allows states to authorize ILEV use of HOV lanes without meeting
minimum occupancy requirements. ILEVs were defined through EPA rulemaking
in 1993 as vehicles meeting specific low-emission vehicle exhaust emission
standards and also having low levels of evaporative emissions. The definition
was intended to limit ILEVs to vehicles that operate on a single dedicated non-
gasoline fuel, such as electricity, compressed natural gas (CNG), and liquefied
natural gas (LNG). Hybrid vehicles, which operate using a combination of
gasoline and electricity, do not qualify as ILEVs. At least 10 states currently
have authorizing legislation related to providing HOV exemptions to ILEVs. The
ILEV program is no longer an active EPA initiative.

Possible issues associated with providing HOV exemptions for environmentally
friendly vehicles include demand exceeding the capacity of the lane,
enforcement, public perceptions, and potential equity issues. These issues are
described in more detail in Chapter Three. Potential advantages of this approach
include adding new user groups, encouraging the purchase and use of these
types of vehicles, and improving air quality.

Law Enforcement and Emergency Vehicles. Most state and local policies
allow marked (rooftop emergency lights and sirens) law enforcement and
emergency vehicles to use HOV lanes without meeting the occupancy
requirements. Police, EMS, fire, and other enforcement and emergency vehicles
are typically included in this category of exempt vehicles. As described in more
detail in Chapter Four, there are relatively few issues when this user group is
restricted to marked law enforcement and emergency vehicles.

Issues may arise, however, when the definition of allowable vehicles is too vague
or the proper definition is not enforced and law enforcement and emergency
personnel traveling alone in their personal vehicles or in unmarked agency
vehicles when not on duty use the HOV lanes on a regular basis. This misuse
may result in overloading the lane, public perception that the vehicle-occupancy
requirements are not being enforced, and the need for more enforcement.

Designated Public Transportation Vehicles. Buses carrying passengers are
an important part of most HOV systems. Allowing designated public
transportation vehicles to use HOV lanes when they do not meet the occupancy
requirement may be one approach to using available capacity. Potential HOV
exemptions for these types of vehicles are described in more detail in Chapter
Four.
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Public transportation buses that are dead-heading or are out-of-service currently
use HOV lanes in most areas. Providing access to these vehicles is not an issue
in most areas since the total number of buses is relatively small and the potential
to use HOV lanes in the off-peak direction of travel is limited in many cases.
Potential benefits of this approach include cost savings and enhanced operating
effectiveness for transit systems and improved service for riders. These benefits
may result in increased transit ridership. Issues may arise however, if private
transportation vehicles, such as taxicabs, airport shuttles, and similar vehicles
are provided with occupancy exemptions. These issues are described in more
detail in Chapter Four.

Allowing Truck and Commercial Vehicle Access. The potential use of HOV
lanes by trucks during all operating hours or just the off-peak periods has been
suggested in a few areas around the country. Potential issues to examine in
considering truck use of an HOV facility include the type of HOV facility, access,
design limitations, safety concerns, and the potential benefits to commercial
vehicle operators. HOV lanes and access facilities may not be designed to
accommodate commercial vehicles and there may be geometric limitations that
prohibit trucks from using a facility. Safety concerns may include trucks veering
across general-purpose lanes to access an HOV lane and conflicts between HOVs
and trucks. Finally, truck use may increase the costs associated with operating
an HOV facility if additional personnel are needed to monitor a facility or if
operating hours are extended. Truck use of HOV lanes may also cause
pavements to deteriorate faster.

Analyzing HOV Exemption Policies on Traffic Flow

As noted previously, the FHWA Program Guidance on HOV Operations identifies
the circumstances under which federal action is required to initiate changes in the
operation of an HOV facility, and the federal review process and requirements to be
used in these situations. The Program Guidance identifies the information to be
included as part of a federal review. Examples of needed information include original
studies and plans for the HOV facility, project agreements, commitments made in the
environmental process, operational assessments, analysis of future conditions,
examination of alternative operating scenarios, and possible impacts on air quality
levels and plans. The Program Guidance further outlines the federal review
requirements related to air quality conformity, the state implementation plan, the
congestion management system, the National Environmental Policy Act (NEPA) process,
and other issues (1).

The Program Guidance and other available documents support the need to
examine HOV systems on a regional, not just individual project, basis. Elements in this
approach include a multi-year regional HOV system strategic plan, which is integrated
into the metropolitan area long-range plan, and a multi-agency program to manage
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implementation of the system plan and to support day-to-day operation of HOV
facilities and supporting services. This approach allows for the long-term regional
commitment for infrastructure improvements, the careful phasing of operating
segments, and coordinating the development and operation of supporting services,
facilities, and policies.

The literature review and follow up e-mails and telephone calls did not identify
specific tools for use in estimating the potential impacts of exempt vehicles on traffic
flow in an HOV lane prior to making a decision concerning exempt vehicle use of an
HOV facility. As noted previously, some state departments of transportation and other
agencies use maximum operating thresholds or travel speeds and trip time reliability
measures to assess current operations of HOV facilities. These measures, such as the
WSDOT guide that HOV lanes should maintain or exceed an average speed of 45 mph
or greater at least 90 percent of the time during the peak hours over a consecutive six-
month period, can be used in assessing potential exempt vehicle policies. Soon to be
available documents supported through the FHWA pooled-fund HOV study should be of
benefit in conducting assessments of potential exempt vehicle policies. The documents
include the HOV Eligibility Requirements and Operating Hours Handbook; the HOV
Monitoring, Evaluating, and Reporting Handbook, and the HOV Enforcement Handbook.

The current use of the HOV lanes in northern Virginia by hybrid vehicles is being
monitored by the Metropolitan Washington Council of Governments (WASHCOG) and
the Virginia Department of Transportation (VDOT). The results of this monitoring
effort, which are discussed in Chapter Three, have been used to assess the current
impact of hybrid vehicle use of the HOV lanes and to estimate future impacts.
Information from this monitoring effort, which started in 2003, may be of use in other
areas considering exemptions for environmentally friendly vehicles. Also described in
Chapter Three is a Florida Department of Transportation (FDOT) sponsored analysis of
the potential impact of allowing ILEVs to use the 1-95 HOV lanes in the Miami/Fort
Lauderdale area. Information available from the U.S. Department of Energy on the
estimated number of alternative fueled vehicles (AFVs) by state was examined with this
assessment. The study estimated that AFVs accounted for approximately 0.11 percent
of all vehicles in Florida in 2000. Some 64 percent of the estimated 13,330 AFVs in the
state in 2000 were fueled by liquefied petroleum gas (LPG), followed by natural gas
(CNG and LNG) vehicles at 24 percent (10).

The following elements may be appropriate to consider in assessing the potential
influence of HOV exemptions on traffic flow on HOV facilities.

Current HOV Vehicle Volumes. The first step is obviously to examine the
current vehicle volumes in the HOV lane to determine if there is available
capacity for additional vehicles. Most state departments of transportation or
other operating agencies monitor use of HOV lanes. Both current vehicle
volumes and historical data should be examined to determine trends in use
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levels. If no monitoring program is in place, data on vehicle volumes, vehicle
types, and vehicle-occupancy levels should be collected and analyzed.

Identify Current Numbers of Exempt Vehicles. A second step is to identify
the current number or estimated number of exempt vehicles being considered.
The Alternative Fuels Data Center website maintained by the U.S. Department of
Energy includes a variety of information on alternative fueled vehicles and can
be used in estimating existing and potential markets. The database includes
information on the alternative fuels defined by the Energy Policy Act of 1992.
The alternative fuels included are biodiesel, electricity, ethanol, hydrogen,
natural gas, and propane. Available information of includes the estimated
number and type of alternative fueled vehicles by state, the type of fuel by
region, and forecasts by region (11). Appendix A presents the estimated
number of alternative fueled vehicles in use by state for the three years from
2001 to 2003. These figures do not include gasoline-electric hybrid vehicles.

Additional information may be available from the state DMV or other state
agencies. Dealers selling hybrid and other environmentally friendly vehicles
represent another possible source of information. This information may provide
a general idea of the number of environmentally friendly vehicles by county or
other geographical boundary. The information may not be available at a level
that will help identify the potential number of vehicles in a corridor, however.
Information on law enforcement, emergency, and designated public
transportation vehicles may be obtained from the appropriate local, state, and
federal agencies in the area.

Estimate Growth in Number of Exempt Vehicles. A third step is to identify
the anticipated growth in the exempt vehicles being considered. The Alternative
Fuels Data Center Internet site includes projections by regions and projected
sales by technology. Baring major breakthroughs in technology, the projections
for the sale of alternative fueled vehicles — including ethanol flex, CNG bi-fuel,
and LPG bi-fuel — are relatively constant. The number of hybrid models available
and the sale of hybrid vehicles is projected to increase, however (11). Trend
information on the purchase of these vehicles may provide an indication of
future growth. The experience in Virginia highlighted in the Chapter Three also
provides an indication of the potential growth in the purchase of hybrid vehicles.

Analyze Potential Impact on an HOV Lane. Adding the anticipated number
of exempt vehicles in a specific HOV lane to current vehicle volumes will provide
an indication of potential impacts on traffic flow in the HOV lane. The estimated
growth in HOVs and exempt vehicles can be examined to gauge potential future
impacts on an HOV facility.
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CHAPTER THREE—HOV EXEMPTIONS FOR ENVIRONMENTALLY
FRIENDLY VEHICLES

HOV Facilities and Environmentally Friendly Vehicles

Efforts have also been underway at the federal and state levels for many years
to reduce vehicle-generated air pollution and to improve vehicle fuel efficiency. These
activities focus on both increasing the fuel efficiency and reducing emissions from
gasoline-powered vehicles and developing and introducing alternative-fueled vehicles.
The 1990 Clean Air Act Amendments, as codified in Section 40 of the Code of Federal
Regulations (CFR) Part 88 outlined the clean-fuel vehicle program, the specific
requirements for ILEVs, and incentives for the purchase of ILEVs (12).

Section 40 Part 88 CFR authorized fleet vehicle ILEVs to use HOV facilities
without meeting vehicle-occupancy requirements as one way of encouraging the
purchase and use of these vehicles. The Transportation Equity Act for the 21% Century
(TEA-21), Section 1216 (a)(5), allowed states to expand this authorization to include
individually owned ILEVs, in addition to ILEVs that were part of a vehicle fleet. Title 23,
Chapter 1, Subchapter I, Section 102(a)(1) of the U.S. Code codifies the ILEV provision
(13). This provision was scheduled expired on September 30, 2003, with the expiration
of TEA-21. This date has been extended with the extension of TEA-21. States may
revoke ILEV access to HOV lanes if the state determines such action is necessary. The
FHWA Program Guidance on HOV lanes provides further direction to states interested in
allowing ILEVs access to HOV facilities (1).

ILEVs were defined by the EPA in 1993 as vehicles meeting specific LEV exhaust
emission standards and having low levels of evaporative emissions. The EPA
established the ILEV category in recognition that some technologies and clean fuels
have inherently lower emissions of the primary ozone precursors than typical clean-fuel
vehicles. Qualifying vehicles are primarily those powered by CNG, LPG, LNG, hydrogen,
ethane, methane, solar, and battery-electricity. To date, no gasoline-powered vehicle
has qualified as an ILEV. Since the ILEV concept was a federal initiative, the EPA
governed program requirements, certifications, labeling, and other regulatory
provisions. The ILEV program is no longer an active EPA initiative. The ILEV emission
standards are part of the Tier | standards. The EPA Tier Il standards are being phased
in from 2004 through 2007.

Section 1610 of the Administration 2004 SAFETEA reauthorization proposal
includes a number of elements relating to the use of HOV lanes by exempt vehicles.
The section is intended to provide greater flexibility to state and local agencies to
improve the reliability and performance of HOV lanes. The main elements related to
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the use of HOV lanes by environmentally friendly and other exempt vehicles are
summarized below (14).

Clarifies language to exclude bicycles from the potential exempt user
groups of freeway HOV lanes.

Clarifies language that motorcycles are not considered single-occupant
vehicles and are allowed to use HOV lanes.

Allows the TEA-21 expiration date of September 30, 2003 for ILEVs use of
HOV lanes without meeting occupancy requirements to stand. Language
notes that EPA is no longer promoting programs providing such incentives
for the purchase and use of ILEVSs.

Adds new subsection that would provide responsible state and local
agencies with the option of allowing low-emission and fuel-efficient
vehicles to use HOV facilities under specific conditions. The type of
vehicles that may be allowed and the provisions that must be followed to
ensure that these vehicles do not seriously degrade operation of an HOV
lane are outlined. Low-emission and energy-efficient vehicles are defined
as vehicles that both meet EPA’s Tier Il standards for light-duty vehicles
and have an EPA fuel efficiency rating of at least 45 mpg on highways.
Agencies are required to establish programs that define how qualifying
vehicles will be selected, certified, and labeled. The program must also
include ongoing monitoring, evaluation, and reporting on the performance
of the HOV lane and procedures to limit use by these vehicles to ensure
operation of the lane does not become degraded.

Allows agencies to charge vehicles not meeting occupancy requirements a
toll for use of an HOV lane if certain requirements are met. Agencies are
required to establish programs that address vehicle selection, tolling,
enforcement, ongoing monitoring to ensure the operation of the HOV lane
does not degrade, and procedures to restrict use if the HOV lanes become
too congested.

Allows deadheading or not in-service designated public transportation
vehicles to use HOV lanes without meeting occupancy requirements.
Designated public transportation vehicles are defined in Section 12141 of
Title 42 United States Code (USC) as vehicles owned and operated by a
public entity or that are operating under contract to a public entity that
provide the general public with general or special service on a regular and
continuing basis. This definition excludes privately owned buses, school
buses, taxicabs, and non-profit organization vehicles from using an HOV
lane if they do not meet occupancy requirements. Agencies must
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establish programs for designation and labeling eligible vehicles,
monitoring use, and restricting use if the HOV lanes become too
congested.

. Establishes requirements agencies must follow if exempt vehicles are
allowed to use HOV facilities. The requirements include establishing and
maintaining an ongoing performance monitoring, evaluation, and
reporting program. Agencies are required to discontinue exempt vehicle
use if an HOV facility becomes seriously degraded. An HOV lane is
defined as seriously degraded if it fails to maintain a peak-period
minimum average operating speed of at least 45 miles per hour (mph) 90
percent of the time over a consecutive six-month period.

At least 10 states — Arizona, California, Colorado, Florida, Georgia, Hawaii,
Maryland, Texas, Utah, and Virginia — approved legislation allowing ILEVs or other
environmentally friendly vehicles to use HOV lanes without meeting minimum
occupancy requirements. Although the terminology differs, most descriptions of ILEVs
and environmentally friendly vehicles in the legislation either reference federal
guidelines or appear to be in keeping with federal requirements. The legislation in
Texas has not been implemented. Thus, nine of the 20 states with freeway HOV lanes
currently allow ILEVs to use the HOV facilities without meeting minimum-occupancy
requirements.

Subsequent legislation in five states — Arizona, California, Colorado, Florida, and
Georgia — added hybrids to the list of vehicles allowed to use HOV lanes without
meeting minimum occupancy levels if allowed or approved by federal law or federal
agency regulations. Arizona made an official request to FHWA, which was denied since
it did not meet federal law.

The situation in Virginia is a little different in that legislation was first approved in
1993 establishing a clean special fuel license plate and defining the types of vehicles
gualified to obtain the special plates. Legislation in 1994 allowed vehicles with the
special fuel license plates to use HOV lanes in the state without meeting the minimum
occupancy requirements. The Virginia Department of Motor Vehicles, in consultation
with the Virginia Department of Environmental Quality, allowed owners of hybrid
vehicles to obtain special clean fuel license plates when hybrid vehicles became
available in the early 2000s, thus granting them an exemption to use the HOV lanes in
the state. Contrary to federal legislation, Virginia is the only state currently allowing
hybrid vehicles to access HOV lanes.

The main elements of the legislation in the 10 states, including the types of
vehicles allowed to use the HOV lanes, the termination date of the exemption, and the
requirements for stickers, decals, or special license plates are provided in Appendix C.
Information on each state is highlighted in this section.
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California. The California Air Resources Board (CARB) first adopted low-
emission vehicle (LEV) regulations in 1990. The first LEV standards were in place from
1990 to 2003. Although slightly different than the federal LEV standards, vehicles
meeting the California LEV designation included dedicated CNG, Li Polymer battery
(LPB), and LEVs. The super-ultra low-emission vehicle (SULEV) standards became
effective in November 1999, with the LEV Il amendments.

The use of HOV lanes by ILEV and environmentally friendly vehicles is addressed
in two pieces of legislation. The first, approved in 1999, allows SULEVs to use HOV
lanes without meeting minimum-occupancy requirements (15). The second, approved
in September 2004, extends the HOV exemption to hybrid and other alternative fuel
vehicles meeting the state’s Partial Zero Emission Vehicle (AT PZEV) standard and have
a 45 mph or greater fuel economy highway rating. Extending the exemption to hybrid
and other vehicles meeting these criteria would only occur if the federal government
acts to approve use by these types of vehicles, however (16). Information on the
implementation of the 1999 legislation is presented next, followed by a summary of the
new legislation.

Assembly Bill (AB) 71 was approved in 1999 and became effective on January 1,
2000. AB 71 allows low-emission vehicles to use the HOV facilities in the state without
meeting the minimum-occupancy requirements. The purpose of the bill was to
encourage the early deployment of cleaner vehicles by allowing access to the HOV
facilities.

The legislation provided direction to the California Department of Transportation
(Caltrans), the California Department of Motor Vehicles (DMV), the California Air
Resources Board (CARB), and the California Highway Patrol (CHP) in developing and
implementing the process and procedures governing the program. As summarized
next, these procedures included identifying exempt vehicles, administering the
program, and monitoring use by these vehicles (17, 18).

From July 1, 2000 through December 31, 2003 vehicles meeting California’s
ULEV standards for exhaust emissions and federal ILEV standards were allowed to use
HOV facilities in the state without meeting the minimum-occupancy requirements.
Beginning January 1, 2004 and continuing through December 31, 2007, only vehicles
meeting the state’s SULEV standards and the federal ILEV standards are allowed to
access the HOV facilities without meeting the occupancy requirements. Information
provided on the DMV website and the registration form specifically notes that hybrids
and other vehicles powered by fuel other than CNG and CPG do not qualify for the HOV
exemption. Electric vehicles are prohibited as they do not meet needed speed
requirements.

Individuals must register their vehicles with the DMV and must affix the
California Clean Air vehicle decals to their vehicles. There are three decals that must be
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placed on a vehicle. One decal must be located on the back of a vehicle and one decal
must be located on both sides of the back of a vehicle. Each decal has a unique
number.

The DMV maintains a list of the makes and models of vehicles that qualify for
the exemption. Approximately 98 makes and models qualified under the ULEV
requirement. The number of qualifying vehicles dropped to approximately 49 makes
and models under the more stringent SULEV guidelines.

Information from the DMV indicates that approximately 5,371 vehicles registered
for the SULEV decal between July, 2000 and May, 2004 (19). As highlighted in Table 3,
the majority of these vehicles are located in counties in the large urban areas of the
state, with over half in Los Angeles County. For the most part, these counties are also
those with HOV lanes in the state.

Table 3. SULEV Decals Issued July, 2000 to May, 2004 by County in

California*.

County Number of Percentage of

Decals Total
Los Angeles 2,740 52%
Orange 733 14%
San Francisco 383 7%
Santa Clara 331 6%
Sacramento 315 6%
Alameda 170 3%
San Mateo 170 3%
San Diego 111 2%
Contra Costa 95 2%
All Others 323 5%
Total 5,371 100%
*Hybrid vehicles do not meet the SULEV standards.

(17)

No major studies have been conducted on the use of HOV lanes by SULEVs in
the state. The ongoing monitoring of the HOV lanes by Caltrans has not captured the
number of these types of vehicles using the HOV lanes.

Legislation approved in September 2004 expands the definition of exempt
vehicles to include hybrid and alternative fuel vehicles meeting the following standards
(16).

. A vehicle that meets the state’s SULEV standard for exhaust emissions
and the federal ILEV evaporative emission standard.
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. A vehicle that was produced during the 2004 model year or earlier and
meets the state’'s ULEV standard for exhaust emissions and the federal
ILEV standard.

. A hybrid vehicle or an alternative fuel vehicle that meets the state’s AT
PZEV standard for criteria pollutant emissions and has a 45 mpg or
greater fuel economy highway rating.

. A hybrid vehicle that was produced during the 2004 model year or earlier
and has a 45 mph or greater fuel economy highway rating, and meets the
state’s SULEV, or PZEV standards.

Allowing the hybrid or alternative fuel vehicles as defined in the second and third
bullets would occur only if the federal government acts to approve the use of HOV
lanes by these types of vehicles without meeting minimum occupancy requirements.

The legislation requires CARB to publish and maintain a list of vehicles, including
hybrids that meet the defined criteria. It also prohibits the DMV from issuing more
than 75,000 clean air vehicle decals to hybrid vehicles. Further, it requires the DMV to
stop issuing decals to hybrids if Caltrans makes a specific determination after 50,000
decals have been issued.

The 1999 legislation allowed the governor to revoke the exemption for individual
HOV lanes or portions of HOV lanes during periods of peak congestion based on a
finding from Caltrans that the HOV lane or a portion of the lane exceeds a level of
service (LOS) C and that the operation or projected operation of the exempt vehicles
will significantly increase congestion. The 2004 legislation transfers this responsibility
to Caltrans and provides further direction on factors the department must consider in
making a determination to restrict low-emission and energy-efficient vehicles from
using HOV lanes. In addition to the previously described criteria, Caltrans is directed to
examine the following elements when 50,000 decals have been issued to hybrid-related
vehicles.

. For lanes that are nearing capacity, Caltrans shall make the determination
in no longer than 90 days.

. For lanes that are not nearing capacity, Caltrans shall make a
determination in not longer than 180 days.

. In making the determination that significant HOV breakdown has
occurred, Caltrans shall consider the following factors in the HOV lane:
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- reduction in level of service;

- sustained stop-and-go service;

- slower than average speed than the adjacent mixed flow lanes;
and

— consistent increase in travel time.

If Caltrans determines that a significant breakdown of the HOV lanes has
occurred throughout the state, it shall notify the DMV, which will discontinue issuing
decals to hybrids and related vehicles. The finding must also demonstrate that other
means of alleviating the congestion are not feasible. Other possible methods noted
include reducing the use of the HOV lane by non-eligible vehicles, increasing occupancy
requirements, or adding capacity.

The 1999 legislation requires that if the Metropolitan Transportation Commission
(MTC), serving as the San Francisco Bay Area Toll Authority, provides toll free and
reduced-rate passage on its toll bridges to HOVs, it must also provide the same free or
reduced rates to ULEVs or SULEVS. The 2004 legislation adds hybrids to the vehicles
obtaining free or reduced rates and includes other provisions related to electronic toll
collection (ETC) for these vehicles.

Virginia. State legislation approved in 1993 (20) established a clean special fuel
license plate for special fuel vehicles. The legislation defines clean special fuel to mean
any product or energy source used to propel a highway vehicle, the use of which,
compared to conventional gasoline or reformulated gasoline, results in lower emissions
of oxides of nitrogen, volatile organic compounds, carbon monoxide or particulates or
any combination thereof. The term includes compressed natural gas, liquefied natural
gas, liquefied petroleum gas, hydrogen, hythane (a combination of compressed natural
gas and hydrogen), and electricity. The legislation does not specifically mention the
EPA ILEV requirements.

State legislation approved in 1994 (21) allows vehicles with clean special fuel
license plates to use the HOV lanes in Virginia without meeting the minimum-occupancy
requirements. Subsequent legislation in 1996, 1999, and 2003 extended the sunset
date, which is currently July 1, 2006 (22, 23, 24). The following types of fuels are
identified on the VDOT website as qualifying for the required clean special fuel license
plates.

Compressed Natural Gas
Electricity

Ethane

Hydrogen

Liquefied Natural Gas
Liquefied Petroleum Gas
Methane
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J Solar
. Combination of two types of clean special fuels

In 2000, hybrid vehicles became available in the state and the Virginia DMV was
requested to determine if these vehicles were eligible for clean special fuel vehicle
license plates. The DMV, in consultation with the Virginia Department of Environmental
Quiality, initially determined hybrids were not eligible for the clean special fuel license
plates. After several citizens approached their state legislators about the issue,
however, the determination was reversed. Currently, hybrids, including the Toyota
Prius, Honda Insight, and Honda Civic are included on the list of vehicles eligible for
clean special fuel license plates (25).

Only vehicles with clean special fuel license plates are authorized to use the HOV
lanes in Virginia without meeting the occupancy requirements. An individual must
apply to the Virginia DMV for the special plates. A vehicle owner must submit the
application and documentation to the DMV headquarters Special License Plate and
Consignment Center. Staff at the Center reviews the application and documentation
and determines if the vehicle qualifies for the clean special fuel license plate. The
special plates and an invoice are sent to the owner of qualifying vehicles. Figure 3
illustrates the Virginia clean special fuel license plate.

== * VIRGINIA * =

©9999CF

e CLEAN SPECIAL FUEL »

Figure 3. Virginia Clean Special Fuel License Plate.

The number of clean special fuel license plates issued annually in Virginia from
1994 through 2004 is shown in Table 4. As of October 2004, a total of 10,413 clean
special fuel license plates had been issued in the state. In the six years from 1994 and
1999, a total of 78 clean special fuel license plates were issued. In the almost five
years from 2000 to October 2004, with hybrids qualifying for the HOV exemption, a
total of 10,335 clean special fuel license plates were issued (2, 25). As described next,
this increase is directly attributed to hybrid vehicle owners applying for the special clean
fuel license plates.
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Table 5 presents the number of clean special fuel license plates issued to
different types of clean fuel vehicles. Hybrid vehicles comprise the vast majority of the
license plates issued, accounting for almost 95 percent of the total. In comparison, no
other type of low-emission or energy-efficient vehicle comprises more than 1.3 percent
of the total.

Table 4. Virginia Clean Special Fuel License Plates.

Number of License
Year
Plates Issues
1994 — 1999 78
2000 32
2001 300
2002 1,448
2003 2,612
2004* 5,943
TOTAL 10,413
(2, 25)

*Through October 2004

Table 5. Type of Vehicle Receiving Virginia Clean Special Fuel License Plates.

Type of Clean Number of Special Percentage
Fuel Vehicle License Plates Issued

Ethane 23 0.4%
Hybrid 5,032 95%
CNG 70 1.3%
Electric 63 1.2%
Hydrogen 28 0.5%
LNG 8 0.15%
Methane 1 —
Liquefied

Petroleum Gas 8 0.15%
Natural 67 13%
Total* 5,300 100%
(2

*Through March 2004

The issuance of clean special fuel vehicle license plates can also be tracked by
county and city. Between 1994 and March 2004, the vast majority of the clean special
fuel vehicle plates were issued in counties and cities in northern Virginia. Clean special
fuel plates issued to vehicles in Arlington, Fairfax, Fauquier, Loudon, Prince William,
Stafford, King George, and Spotsylvania Counties — which are all in northern Virginia
and are served by the 1-95, 1-395, 1-66, and Dulles Toll Road HOV lanes — account for
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approximately 93 percent of the total clean special fuel license plates issued in the
state. Some 2 percent of the clean special fuel license plates were issued to vehicles in
the Newport News/Norfolk area, the other location in the state with HOV lanes (2).

The Metropolitan Washington Council of Governments (WASHCOG) has an
ongoing program for monitoring and reporting on the use of HOV facilities in northern
Virginia. Vehicle and vehicle-occupancy counts are conducted twice a year, along with
other data collection activities. Since the fall of 2003, the number of vehicles with clean
special fuel license plates has been included in the counts, with field data collection
personnel counting license plates at specific points along the HOV lanes.

The results from the ongoing monitoring program indicate that owners of
vehicles with clean special fuel license plates are using the HOV lanes in northern
Virginia. In the fall of 2003, clean special fuel vehicles accounted for between 2
percent and 12 percent of the HOV volumes during the peak-periods on the different
HQOV facilities in Northern Virginia. Counts from six days in October, 2004 indicate that
clean special fuel vehicles accounted for between 11 percent and 17 percent of the
vehicles in the HOV lanes on 1-95 during the 6:00 a.m. to 9:00 a.m. peak-period in the
northbound direction. These percentages translate into between some 844 and 1,422
vehicles with clean special fuel license plates using the HOV lanes during the three hour
period and the corresponding total vehicle volumes in the HOV lane ranged from 7,994
to 8,450. Some six percent to seven percent, or 552 to 725 vehicles with clean special
fuel license plates, were recorded in the HOV lanes at Glebe Road Station on 1-395
inside the Beltway during three days in September 2004 during the same 6:00 a.m. to
9:00 a.m. peak-period (25).

In 2003 an HOV Enforcement Task Force was established by the Virginia
Secretaries of Transportation and Public Safety. The Task Force was formed in
response to growing concerns from numerous groups related to enforcement of the
HOV lane restrictions in northern Virginia. The HOV Enforcement Task Force is
composed of representatives from state, regional, and local transportation and
enforcement agencies. The Task Force issued reports in 2003 and 2005 examining a
number of issues associated with the HOV lanes in northern Virginia. These issues
include use of the HOV lanes by vehicles with clean special fuel license plates, use by
law enforcement personnel traveling in their personal vehicles, vehicles entering the
HOV lanes just prior to the restricted time periods, the fines and penalties for HOV lane
violations, and other concerns. The Task Force recommendations addressing the HOV
exemption for vehicles with clean special fuel license plates are summarized below.
The recommendations relating to law enforcement vehicles are described in Chapter
Four.

The first report issued by the Task Force in August 2003 recommended that the
clean special fuel vehicles license plate exemption not be extended from the current
expiration day of July 1, 2006, pending the outcome of the federal reauthorization and
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the completion of the Transportation Research Council’s regional value pricing program
study (2). The second report, which was issued in January 2005 included analysis of
additional traffic counts and clean special fuel vehicle use of the HOV lanes. As noted
previously, these counts indicated that the number of clean special fuel vehicles using
the 1-95 HOV lanes are causing the lanes to operate at unacceptable levels of service.
The report also noted that Virginia is second to California in the number of hybrid
vehicles sold and that the number of hybrid models available and the sales of hybrid
vehicles are projects to continue to increase (25).

Based on this information, the second Task Force report contains the following
recommendations related to the use of HOV lanes by vehicles with clean special fuel
license plates.

. Manage, both now and in the future, the number of clean special fuel
plates issues as follows:
For now —

— The Department of Environmental Quality (DEQ) should adopt the SULEV
standard for eligible hybrid vehicles, or equivalent state or federal
emission standards, in order to help determine which hybrid vehicles
quality for clean special fuel license plates, thereby maximizing the
environmental benefits of such vehicles.

— Oppose any extension of Virginia’'s clean special fuel license plate HOV
occupancy exemption, which expires July 1, 2006.

— Eliminate the government-owned clean special fuel vehicles exemption
specified under Virginia Code § 46.2-749.3.

— Allow clean special fuel vehicles license registrations to be valid for one
year only (no multi-year registrations).

For future consideration, as necessary —

— Increase occupancy levels for hybrid vehicles.

— Increase the issuance fee for clean special fuel vehicle license plates from
$10 per year to at least $500 per year (about $2 per day per commute,
assuming 250 business days each year) and share the funds with law
enforcement, to further their HOV enforcement efforts, and with VDOT to
help maintain HOV facilities.

— Limit the hours that vehicles registered with clean special fuel vehicles
license plates can enter HOV lanes exempt from occupancy requirements.

— Limit the number of vehicles registered with clean special fuel vehicle
license plates that can be exempt to a set number and register then via
lottery process.

— One or more combinations of the above options (25).

In addition, the Task Force recommended that a plan be developed detailing
actions required in the event the HOV lanes reach capacity. Managing the expectations
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of hybrid owners and purchasers related to the 2006 exemption expiration date was
identified to be included in the plan (25).

Arizona. Legislation approved in 1997 (26) allows alternative fuel vehicles to
use HOV lanes without meeting minimum-occupancy requirements. Legislation passed
in 1999 (27) added requirements relating to providing proof that a vehicle qualifies as
an AFV, including that it meets federal low, inherently low, ultralow, or zero emission
standards.

Legislation approved in 2001 (28) allows hybrid vehicles to use HOV lanes
without meeting the minimum-occupancy requirements based on approval from the
federal government. The legislation defines a hybrid vehicle as a factory-manufactured
vehicle that satisfies all of the following criteria.

. Combines two or more power train technologies to product a vehicle with
significantly lower fuel consumption than the average of its class.

. Exhibits the storage of kinetic energy by use of regenerative braking and
batteries or capacitors, and the stored energy is used to assist or provide
full acceleration of the vehicle.

. Allows a portion of the energy to be supplied from an internal combustion
engine or fuel cell for vehicle acceleration and to store electrical energy on
board.

. Obtains all energy required to operate from storage fuel tanks placed

onboard the vehicle.

. Has been approved by the EPA as meeting, at a minimum, the EPA ULEV
standard pursuant to 40 Code of Federal Regulations Section 88, 104-94.

The Arizona Department of Transportation (ADOT) submitted a request to FHWA
to include hybrid vehicles in the exempt group for HOV use. The request was not
approved by FHWA since hybrids are not allowed under TEA-21 (29).

Colorado. Legislation adopted in 1998 (30) allows ILEVs meeting EPA
standards to use HOV lanes in the state without meeting the minimum-occupancy
requirements. Qualifying vehicles are required to display CDOT developed circular
bright orange stickers to the front windshield, the front driver’s side view mirror, or the
front bumper.

The legislation further requires CDOT, in consultation with the Denver Regional
Transportation District (RTD) and local authorities, to monitor use by ILEVs as part of
their periodic levels of service evaluations. CDOT or other authorities may restrict or
eliminate HOV lane use by ILEVs if it is determined that ILEVs are causing significant
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decrease in the LOS for HOVs. The legislation specifies that if the U.S. Secretary of
Transportation makes a formal determination that allowing ILEVs to use HOV lanes
would disqualify the state from receiving federal funds, the use shall be terminated.

Legislation passed in 2003 (31) allows hybrid vehicles, along with ILEVS, to use
HOV lanes without meeting the minimum-occupancy requirements. The legislation
states that allowing hybrid vehicles to use HOV lanes shall apply only if such exemption
does not affect the receipt of federal funds and does not violate any federal laws or
regulations. Since federal law does not currently allow hybrids in HOV lanes, this
provision has not been implemented in Colorado.

Florida. Legislation approved in 2003 (32) allows ILEVs that are certified and
labeled in accordance with federal regulations to use HOV lanes without meeting
minimum-occupancy levels. Based on legislative direction, the Florida Department of
Transportation (FDOT) and the Florida Department of Highway Safety and Motor
Vehicles established a process to issue a decal and a registration certificate on an
annual basis to owners of ILEVs for HOV lane access. ILEV owners must complete an
application for an HOV decal to a county tax collector office. No visual inspection of the
ILEV is required. The legislation allows hybrid vehicles to use the HOV lanes without
meeting occupancy requirements based on federal authorization.

FDOT sponsored a study in 2002 examining the potential influence of the
anticipated ILEV legislation on the 1-95 HOV lanes. The study found that ILEVs
currently make up a very small portion of the vehicle fleet in Florida and therefore
would not impact HOV lane performance. The study also concluded that based on
limited experience in other states, allowing ILEVs to use HOV lanes provides an
incentive for the purchase of these vehicles, but not enough to affect HOV lane
performance. The study further noted that the number of ILEVs in the state should not
increase significantly based on current definitions, but that the zero-evaporative
emission regulations could have a significant impact on ILEV sales and thus use of HOV
lanes in the future (10).

Georgia. Legislation approved in 1997 (33) allows alternative fuel vehicles to
use HOV lanes without meeting occupancy requirements. Vehicles much meet the EPA
ILEV standards. Legislation approved in 2003 (34) added hybrid vehicles to the
alternative fuel vehicles allowed to use HOV lanes without meeting occupancy
requirements based on approval through either federal legislative action or regula