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This guidance is an update of the July 1991 Guidelines for Planning, Design
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FOREWORD

Foreword

The High-Occupancy Vehicle (HOV) lane system
is used as a cost-effective operational strategy to
maximize the people-carrying capacity of
freeways. HOV facilities are a proven multimodal
operational strategy supported by the Federal
Highway Administration (FHWA), and local and
regional agenciesto improve both the current and
future mobility, productivity, and quality of travel
associated with congested transportation corridors
in metropolitan areas. Lastly, HOV lanes have
been used as aviable alternative, and in most
cases isthe only aternative that meets the federal
air quality conformity standards for capacity-
increasing projects in metropolitan areas.

Cdlifornias HOV lanes were initially considered
as an innovative strategy, adding a bus-only lane
during the reconstruction of the San Francisco-
Oakland Bay Bridge in 1962. Astraffic demand
continued to exceed the capacity of many of the
state’'s metropolitan freeways, the California
Department of Transportation (Department) and
itsregional partners opened HOV lanesin the
most heavily congested areas of the state; that is,
where HOV lanes offered the greatest potential
benefit. The statewide HOV system has grown
from a segmented 260 lane-milesin 1990 to the
current (December 2003) comprehensive system
network in excess of 1,100 lane-miles, where
lane-miles are directiona miles.

For most situations, retrofitting an HOV lane on
an existing freeway requires some compromises
in design standards. Back in 1987, FHWA's
Procedure Memorandum D6103 introduced,
under certain conditions, exceptionsto AASHTO
design standards. But it offered little guidance on
acceptable geometric reductions. This was not
surprising considering HOV facilities were still a
relatively new development and few design
guidelines were available at thetime. In 1989, in
response to District requests for guidelines to
provide statewide consistency and uniformity, the
Division of Traffic Operations began preparing
theinitial guidelines. The Division staff
organized and chaired a committee of
representatives from the metropolitan Districts,
several Headquarters Divisions, the CHP, FHWA
and private consultants. Without exception, the
continued participation and cooperation received
from the committee members was outstanding. It
istheir contribution and dedication that made the
update to these guidelines possible.

High-Occupancy Vehicle Guidelines, 2003 Edition



INTRODUCTION

I ntroduction

These guidelines are not intended to supersede Caltrans
Transportation Planning Manual, Project Devel opment
Procedures Manual, Highway Design Manual, Manual
on Uniform Traffic Control Devices (MUTCD) and
California Supplement to the MUTCD (which replaces
the Caltrans’ Traffic Manual), or other inter-Department
manuals, procedures or practices. These guidelinesare
not, and should not be used as a set of standards. The
Guidelines are advisory in nature and are to be used only
when every effort to conform to established standards
has been exhausted. When conformance is not possible,
the deviation must be documented by a sound and
defensible analysis and an approved design exception
fact sheet.

The goal of these guidelinesisto provide a“how to”
document for planners, designers and operators of
mainline HOV facilities. * Since individual site
characteristicsvary, only typical, full standard design
scenarios can be presented. For situations not discussed,
Districts are advised to consult the appropriate District
and Headquarters representatives for advice and consent.
For alist of HOV persons and contacts, please visit the
following Intranet address at http://onramp/hg/traf ops/
otrafopr/hov/hov.html. Thiswebsiteisavaluable
resource, updated regularly for the most current HOV
Program guidance, inventory, reports, and related links.

Thirty years have passed since the opening of the bypass
lanes at the San Francisco-Oakland Bay Bridge toll
plaza. But it wasn't until the mid-1980's that operational
and research dataon HOV facilities started to
accumulate. This means that guideline updates and
revisions will be necessary, as new data becomes
available. Through the years much has been learned on
the subject although it is recommended that the Districts
continue to conduct “ before and after” operational
studiesfor HOV projectsimplemented. Districts are
encouraged to support continuous monitoring of the
performance of their specific HOV facilities. It isthe
performance and evaluation of existing operational
strategies; plans and services that provide the basis for
making revisions to this guide and improved operations
of the statewide HOV program. Headquarters' Division
of Traffic Operationswill, simultaneously, be conducting
studiesto resolve HOV issues, which are genericin
nature and applicable statewide. The resultsfrom
District and Headquarters' studies, with participation
from outside agencies such as the Federal Highway
Administration (FHWA), the California Highway Patrol
(CHP) and the CaliforniaAir Resources Board (CARB),
will also continue to be used to update these HOV
guidelines. A coordinated and cooperative effort is,
therefore, needed to ensure these guidelines reflect the
|atest experience and operational datafor planning,
designing and operating HOV facilities.

Further discussion on HOV facilities may be found in
other publications such asAASHTO's Guide for High-
Occupancy Vehicle (HOV) Fecilities, June 2003 and
Texas Transportation Institute NCHRP Report 414:
HOV Systems Manual. Should the District use

recommendations from other publications, which either
deviate from or are not contained in this document, it is
recommended that the District consult with the

appropriate Headquarters and District functional units
for concurrence.

*Refer to the Division of Traffic Operation’s“Ramp
Meter Design Guidelines’ for guidance on HOV bypass
lanes onramps. For the latest information regarding the
Ramp Metering Program, please visit the intranet
website address at http://onramp/hg/traf ops/otrafopr/
frwy_ops/frwy_ops.htm.

High-Occupancy Vehicle Guidelines, 2003 Edition iv



CHAPTER 1¢ HOV PLANNING

Air Quality

Section 1.1 General

California s High-Occupancy Vehicle (HOV) laneswere
initially considered as an innovative traffic management
strategy, adding capacity during the reconstruction of the
San Francisco-Oakland Bay Bridge in 1962 when an
exclusive lane was provided for buses. The mgjority of
Cdlifornia sHOV facilities were planned and built on a
“route” or “corridor” basis. In some cases, HOV facilities
were designed as “queue-jumpers’ to give multiple-
occupant vehicles atime advantage over single-occupant
vehicles. This was understandable and appropriate, at the
time, considering HOV experience (both state and
nationwide) wasin afluid state where operational data
was lacking and public acceptance of HOV facilities
uncertain. Still, the overall performance of those HOV
facilities frequently exceeded expectations and, in some
cases, projected HOV demands were met within ayear or
two of implementation. While aregion-wide HOV system
isideal, such a system requires a supporting cast of HOV
freeway-to-freeway connectors, direct access rampsto
local cross streets, park and ride/transit facilities, and
rideshare inducement and promotional programs. The

Funding & ROW

cost of providing these elements requires a high degree
of political and public commitment to the HOV

philosophy which, during the early years of HOV
application, did not exist. However, as traffic demand
continued to exceed the capacity of many of the state’s
metropolitan freeways, and as existing HOV facilities
have proven to be successful, the California Department
of Transportation (Department) and its regional partners
have responded by jointly drafting HOV system plansfor
the six major metropolitan areas of the state: Sacramento,
San Francisco Bay Area, LosAngeles, San Bernardino,
San Diego and Orange County. These system plans will
be revised periodically as appropriate.

Planning for HOV facilitiesisintegrated into the
District’s system planning process through the District
System Management Plan (DSMP), Transportation
Concept Reports (TCR), and Transportation

Development Plan (TDP). It also provides alinkage
between system planning and the preparation of Project
Study Reports (PSRs). The appropriate level of planning,
analysis and system development for HOV planning must
be incorporated into these documents.

High-Occupancy Vehicle Guidelines, 2003 Edition CH-1¢ 1



CHAPTER 1¢ HOV PLANNING

Procedurally, thereis no difference between HOV
projects and other capital outlay projects as they
advance from the planning phase into the project
development process. The PSR is one of the critical
documents asaHOV proposal advances from the
planning phase into the project development phase.
During the development of a PSR, consideration should
be given to the type of HOV facility which best
balances the traffic demands of the corridor with cost,
right of way and environmental concerns. The next two
chapters, “HOV Operations’ and “HOV Geometric
Design,” should also be consulted when preparing the
PSR and the project report.

Section 1.2 HOV Statutes and Policies

Numerous statutes and policy memoranda affect the
planning and implementation of HOV facilities. Some
of these are summarized below. See Appendix A for
complete text.

A. Caltrans- Policy and Procedures
Memorandum P89-01:

The Department will consider aHOV lane alternative
for al projects which add capacity to metropolitan
freeways or proposed new metropolitan freeways.

The Department will work with regional transportation
planning agenciesin the conceptual planning phase to
develop regional HOV lane system plansin

metropolitan areas and to include these systemsin the
regional transportation plans.

B. Caltrans- Delegation of Authority for HOV
Occupancy Deter mination:

Occupancy requirementsfor HOV facilities, aswell as
vehicle types allowed, need to be approved by the
District Director at least one month prior to the opening
of the HOV laneto traffic. It is also encouraged that
Digtrictsinclude the CaliforniaHighway Patrol
concerning occupancy requirements.

C. CaliforniaTransportation Commission,
Resolution G-87-8:

“BEIT RESOLVED, that in the planning of any new
freeway facility or freeway capacity addition in and
around a metropolitan area, the Department ... shall
examine and report to the California Transportation
Commission on the feasibility ... of designating bus and
carpool lane operation...”

“That such examination should consider the possible
extension of bus and carpool lane operation into existing
adjacent facilities ... that the Commission shall also give
serious consideration to extending such abus and
carpool facility to existing adjacent facilitieswhen it is
demonstrated to be feasible and of likely benefit and to
contribute to the operation of the bus and carpool
facility within the new project.” See Appendix A-6.

D. CaliforniaVehicle Code (CVC) 21655.5:

“The Department ... and local authorities... may
authorize or permit exclusive or preferential use of
highway lanes for high-occupancy vehicles. Prior to
establishing the lanes, competent engineering estimates
shall be made of the effect of the lanes on safety,
congestion, and highway capacity.” See Appendices
A-7 and A-8 for thisand other HOV related CVC's.

The Department has determined that a separate, detach-
ablereport is required to consider the safety and
capacity aspects of HOV projects. If the project already
has an approved project report, this separate report
should be reviewed and concurred with by District Legal
and, at aminimum, signed by the chief of the unit
preparing the report before the PS& E is sent to Head-
quarters Office Engineers. For projects without an
approved project report, this report should be attached
to the project report and be part of the project report
approval process. The development of the HOV report
is encouraged as early as possible prior to PS& E. See
Appendix B for the recommended format of the report.

E. CaliforniaVehicle Code 21655.6:
“Whenever the Department of Transportation
authorizes... preferential lanes ... the department shall

High-Occupancy Vehicle Guidelines, 2003 Edition CH-1e 2



CHAPTER 1¢ HOV PLANNING

obtain the approval of the transportation planning
agency or county transportation commission prior to
establishing the exclusive use of the highway lanes.”
See Appendix A-7.

F. Federal Highway Act, Title 23, Chapter 1:

Authority for Department of Transportation to approve
HOV facilities on Federal Aid Systemsto increase the
capacity for the movement of persons.

See Appendix A-11.

G. FHWA, California Division Office,
Procedure M emorandum D 6103:

Regional Transportation Planning Agencies should
develop in concert with Caltrans and local agencies,
route specific region-wide HOV system plans as a part
of the regional transportation plan in metropolitan
areas.

A HQV lane shall be an essential alternative for
evaluation in the project devel opment process when
considering an additional 1ane by re-striping and/or
reconstruction or widening on freeways with three or
more lanesin one direction. See Appendix A-12.

H. Public Resources Code - Chapter 5.8,
Section 25485:
“The Department shall develop programs and

undertake any necessary construction to establish, for
the use of carpool vehicles carrying at least three
persons, preferential lanes on major freeways...”

I. Sreetsand Highways Code - Section 149:
“The department may construct exclusive or
preferential lanes for buses ... and other

high-occupancy vehicles...”

J. Surface Transportation AssistanceAct -
Section 167:

Motorcycles are permitted in high-occupancy and other
exclusive vehicle lanes constructed with federal

participation unless such use would create a saf ety
hazard.

NOTE: The policies and statutes are intended for urban
freeways and that FHWA, CTC, and Department
policies do not expect rural freewaysto have HOV
facilities.

Section 1.3 HOV Planning

The planning of HOV facilities should focus on the
people carrying capacity of the system rather than on
vehicle capacity. In accordance with the Department’s
mission as amulti-modal organization, HOV planning
should focus not only on multi-occupant cars and vans
but also on buses and other transit vehicles. Therefore,
the planning process should consider complimentary
support elements such as park and ride lots, busg/transit
stations, and ingress/egress to them.

Section 1.3.1 HOV I ssues

Several specific planning issues are pertinent to HOV
system planning. These issues are discussed below.

A. HOV Factorsand Criteria
A HQV proposal must be:

1. Consistent-with district management strategies
asidentified in the DSMP and the TCR.

2. Consistent with objectives and strategies of the
congestion management program.

3. Supportive of regionally adopted
Transportation Control Measures (TCMs) and
with the approved Air Quality Management
Plan (AQMP).

4. Consistent with the short and long-term

elements of the Regional Transportation Plan
(RTP).

Assuming the above criteria are met, the HOV proposal
should be analyzed to respond to the following
questions:

1. Will geometric cross-sections conform to the

Highway Design Manual ? If not, will the design
exception be approved?

High-Occupancy Vehicle Guidelines, 2003 Edition CH-1¢ 3



CHAPTER 1¢ HOV PLANNING

2. Will the project result in adeterioration of highway
safety?

3. Will traffic forecasts for one year from opening
indicate that a minimum of 800 vehicles per hour
per lane (vphpl) or 1800 persons per hour per lane
(pphpl) will be using the HOV facility during the
peak hour? FHWA, California Division Office,
Procedure Memorandum D 6103, see Appendix

A-12, stipulates that an additional lane could be a
mixed-flow laneif five years after opening, the
HOV option would be carrying fewer person-trips.
However, experiencesin Californiaindicate that
adverse public reaction from perceived
underutilization of the HOV facility isasignificant
factor and that a one-year period may be an
appropriate goal.

4.  Will the HOV project be cost effective? Factorsin
benefit/cost analysis should include delay savings
(in vehicle-minutes and person-minutes), safety
benefits and construction, right of way,

maintenance and operation costs. Estimates for
delay should consider those incurred by the mixed-
flow traffic due to HOV operations.

5. Will the project provide at least one minute of
timesavings per mile for an average commute trip?
A total savings of fiveto ten minutesisdesirable.

6. CanHOQV violations be enforced easily and safely?
See Chapter 6, HOV Enforcement.

7. AreHOQV support facilities such as park and ride
lots, transit facilities and public awareness

campaigns available to support the HOV proposal ?
Such support facilities should be considered for all
HOV proposals and, if appropriate, be included in
the HOV project.

B. MultipleHOV Lanes

The planning for HOV facilities should consider the
eventuality when the capacity of the HOV laneis
reached. To maintain the necessary incentive to use the
facility, the level of service (LOS) for the HOV lane
should ideally be maintained at LOS-C. The HOV
facility should not be allowed to reach unstable flow
(LOS-E) and certainly should not experience

congestion on aregular basis. Therefore, it is essential

that the planning process include options to

accommodate additional future HOV traffic. These
options include increasing the required occupancy or
providing additional HOV lanes. An additional HOV
lane to provide passing opportunities may be
appropriate when the facility isin mountainous or
rolling terrain, particularly if high busvolumes are
anticipated.

C. Modeling

Transportation modeling based on analytical toolsis
being devel oped through traffic microsimulation and
macrosimul ation model s to eval uate the effectiveness of
HOV facilities. Microsimulation isthe dynamic and
stochastic modeling of individua vehicle movements
within a system of transportation facilities. Examples of
microsimulation software are: Aimsum, CORSIM,
Paramics, Simtraffic, Transmodeller, VISSIM, and
WATSIM.

FREQ, PASSER, and TRANSY T7F are examples of
simulation software that are macroscopic. These tools
are also designed to simulate traffic operations but they
do it at the macroscopic level. They are deterministic
models that model the movement of groups of vehicles
or the average behavior of all vehicles on agiven
section of facility for agiven time period.

In California, the Sacramento Area Council of

Governments (SACOG), the Southern California
Association of Governments (SCAG), the Metropolitan
Transportation Commission (MTC), and the Orange
County Transportation Commission (OCTC) are
continuing the devel opment of modelsto forecast travel
demand. Each of these are looking at mode split, with
emphasis on how many of the potential trips would be
carpools, transit, recreational or other special attraction
trips.

D. Fundingand Prioritization of HOV Facilities

Most funding of HOV projects will be through the
Flexible Congestion Relief (FCR) Program. Current
efforts are underway to include re-striped HOV projects,
which can be quickly implemented, into the TSM
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funding program. To be eligible for the Regional
Transportation Improvement Program (RTIP), the
project must beincluded in the county’s Congestion
Management Programs (CM Ps). Together with projects
from the Commuter and Urban Rail Program and the
FCR Program, the county prepares a prioritized list of
projects for the RTIP. The Department’s Proposed State
Transportation Improvement Program (PSTIP) and
RTIP are used by the California Transportation

Commission (CTC) asthe basisfor the State
Transportation Improvement Program (STIP).

Theregions ultimately decide the prioritization of the
HQV project within the FCR. However, it is essential
that the Districts provide as much input to the regions
as necessary to ensure critically needed HOV projects
are prioritized accordingly.

E. Evaluation of Existing Facilities

While the operation of afacility normally includes
monitoring performance, this feedback loop must be
completed to ensure that appropriate models are
developed, and the experience of operating mature
facilities shapes planning for new facilities.

Section 1.3.2 Caltrans System Planning

System Planning is Caltrans' long-range transportation
planning process and is conducted pursuant to
Government Code Section 65086(a) and Caltrans
policy, see Appendix A-3. The multi-jurisdictional
system planning process is multi-modal and considers
the entire transportation network, including rail, air,
ferries, masstransit, state highways, and local streets
and roads. The process produces three interrel ated
planning documents, which provide guidance, evaluate
transportation corridors and develop system
improvements. The three planning documents are:

(1) the District System Management Plan (DSMP),

(2) the Transportation Concept Report (TCR), and

(3) the Transportation Development Plan (TDP).

Thelinkage of system planning with development of the
HOV System Plan isthrough consistency in theimple-
mentation of system management objectivesand
strategies, the identification of corridor deficiencies and
establishment of transportation solutions, and the
recommendations and prioritization of system

improvements.

A. Digtrict System Management Plan (DSM P)

The DSMP outlinesthe District’s strategies to maintain,
manage and devel op the transportation system over the
next twenty years and beyond. It isamulti-modal
strategy document describing the Department’s goals
and policies and the District’s objectives and strategies.
In the DSMP, modal systems and existing and projected
conditions are analyzed, transportation issues are
identified and strategies to be implemented to overcome
the major issues or problems are established. The DSMP
addresses how statutes and policies affect HOV

facilities, whether current statutes need revision, the
factorsthat preclude or include HOV facilitiesfrom a
regional perspective, and the appropriate management
techniques to be applied in operating HOV lanes. The
degree of detail in which specific HOV facilitiesare
discussed within the DSMP is by areference to the HOV
System Plan. The DSMP may identify specific HOV
candidate facility locations (as established within the
HOV System Plan) by either alisting, or on aDistrict
map. Coordination with other Districts will be necessary
when routes cross District boundaries.

The HOV System Plan must be consistent with the
system management strategiesidentified in the DSMP.

B. Transportation Concept Report (TCR)

The Transportation Concept Report identifies multi-
modal transportation deficiencies and the improvements
necessary to achieve the twenty-year planning concept.
The concept considers three modal elements: (1) facility
type, (2) level of service, and (3) vehicle occupancy.
The TCR is prepared for one of three transportation
service areas: the route, corridor or area. Each corridor
isevaluated as to how it can be expected to perform
over the next twenty years considering funding,
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environmental and political feasibility. Operating
conditions in each route, corridor or areais projected
for the twenty-year planning period. Beyond the
twenty-year planning horizon the report identifies the
ultimate transportation corridor, corridor preservation

opportunities and the potential application of new
technologies. The development of the route concept is
guided by the management strategies and objectives
established in DSMP. The TCR considers HOV
proposalsidentified in the HOV system planinits
analysisfor specific alternatives for resolving

deficiencies. The HOV system plan must be consistent
with the planning conceptsidentified in the TCRs.

C. Transportation Development Plan (TDP)

The Transportation Development Plan identifies system
improvements necessary to overcome transportation
deficienciesidentified in the DSMP, TCR and regional
studies. In recommending system improvementsin the
TDP, considerations must be made regarding corridor
development, funding, local, regional and state

priorities, and interregional travel and system

continuity. The TDPis developed using two alternative
funding scenarios to bracket low and high estimated
funding projections. The TDP covers the five-year
planning period following the seven-year STIP.
Together, the seven-year STIP and the five-year TDP
cover thefirst twelve years toward attainment of the
twenty year planning concept. The TDPincludes
improvement alternativesidentified in the TCR, which
are consistent with the strategies of the DSMP and
regional studies. The TDP considersthe HOV System
Plan in recommending and prioritizing system

improvements.

The HOV System Plan identifies HOV facilitiesfor
consideration and prioritization in the TDP.

Section 1.3.3 Regional Planning

Thelink between HOV system planning and regional
planning is expressed through several regional plans
and programs, including the Regional Transportation
Plan (RTP), the Congestion Management Program

(CMP) and the Air Quality Plan (AQP). To beincluded
in the State Transportation Improvement Program
(STIP) and receive funding from the Flexible Conges-
tion Relief (FCR) Program, aHOV project must be
included in the Capital Improvement Program (CIP) of
the CMP and be submitted through the Regional
Transportation |mprovement Program (RTIP). CMPs are
required to be consistent with the RTP, which in turn
must conform to federally required AQPs. Any project
having federal-aid funds and/or approval requires a
National Environmental Policy Act (NEPA) document.
The project isrequired to be fully funded and in the
financially constrained RTP/RTIPfor FHWA to give
NEPA approval.

A. Regional Transportation Plan (RTP)
The RTPisthe document that the Regional

Transportation Planning Agency (RTPA) usesto
describe the existing system, discuss current trends, and
express their intentions and needs for the transportation
system within theregion. It is prepared by the regional
Council of Governments (COG), Local Transportation
Commission (LTC), or statutorily created RTPA.
Updated every two years, the RTPis atwenty-year plan
containing maps, policies, and short-term (fiveto ten
year) and long-term projects for each mode of

transportation. For metropolitan areas, HOV facilities
should be consistent for both the short and long-term
elements of the RTP. Short-term projects should
consider the easily implemented re-striped HOV lanes,
which are normally retrofitted within the existing right
of way. Long-term HOV applications should include
considerationsfor facilitiesinvolving structures and
multiple HOV lanes.

B. Congestion Management Program (CMP)

Urbanized counties over 50,000 in population are
required to develop CMPs. Two of the five elements of
the CMP have linkage to the HOV program. These are:
(2) the Transportation Demand Management (TDM) and
trip reduction element, and (2) the Capital Improvement
Program (CIP). The TDM element involves HOV
facilitiesin that its purpose includesimproving system
efficiency by increasing person throughput and reducing
vehicle demand. In addition, the HOV project must be

High-Occupancy Vehicle Guidelines, 2003 Edition CH-1¢ 6



CHAPTER 1¢ HOV PLANNING

included in the Capital Improvement Program of the
Congestion Management Program before it can be
considered for the RTIP.

HOV projects may aso be included as a part of a
deficiency plan that is developed by the local

governments to ensure conformance with the CMP.
Deficiency plans are developed to either mitigate a
specific instance of nonconformance or, if theinstance
cannot be mitigated, to measurably improve the overall
performance of the system and contribute to significant
improvementsin air quality.

C. Air Quality Plans (AQP)

The California Clean Air Act requires that AQPs be
prepared for non-attainment areas of the state that have
not met state air quality standards for ozone, carbon
monoxide, nitrogen oxide and sulfur dioxide. These
plans must include awide range of control measures,
which, for most areas, include Transportation Control
Measures (TCMs). HOV systems plans support and
conform to these TCMss, which include the following:

1. Regulatory Measures
a. Employer based trip reduction rules

b. Trip reduction rulesfor other sources that
attract vehicletrips

c.  Management of parking supply and pricing
2. Transportation System Improvements

a. HOV system plans and implementation
programs

b. Comprehensivetransitimprovement programs

for bus and rail

¢. Land development policies for motor vehicle
trip reduction

d. Development paliciesto strengthen on-site
transit access for new and existing land
developments

Since regional transportation plans and congestion
management programs must conform to the Federally
required AQPs, which are focused on trip reductions, it
is expected that HOV facilities could be a preferred

aternative for most capacity-adding freeway projectsin

urban areas. Since the CTC-adopted guidelines for
Flexible Congestion Relief (FCR), which include
funding eligibility for rail systems, it may be that HOV
projects will not compete well for funding priority in the
RTIP. Therefore, the possibility exists that HOV projects
will not be fundablein atimely fashion within the
Flexible Congestion Relief (FCR) Program. Re-striped
HOQV projects can be implemented within ayear and
reguire no right of way. In the future such projects may
be eligible for the Traffic System Management (TSM)
program. However, current eligibility guidelinesfor the
TSM program do not include re-striped mainline HOV
facilities since such projects create a through lane.

In November 1990, Congress adopted the Federal Clean
Air Act Amendments (CAAA) of 1990. The CAAA
requires states that are not meeting federal standards for
Carbon Monoxide (CO) and ozone to develop State
Implementation Plans (SIPs). SIPs are required to be
able to reduce emissionsto federal standards and are
closely linked to vehicle miles of travel (VMT). All
RTPs must conform to the SIP. The Federal Government
may impose sanctionsfor failure to comply with CAAA
SIPrequirements. These sanctionsinclude withholding
of approval of federal highway projects. However, HOV
lanes may be exempt from such sanctions.
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Section 2.1 General

The operation of a High-Occupancy Vehicle (HOV)
facility isclosely linked to its design features and the
traffic demands on the freeway corridor. Therefore,
operational characteristics must be considered not only
during the design process, but also for HOV system
planning. Asrecommended for design features,

operational characteristics should also be uniform and
consistent within aregion.

In areas where the central business district isless

identifiable and consists of pockets of intensive business
activity distributed over awide area, sometimes called a
“suburban” geographical area, the commute patternis
less definitive and the directional traffic split is more
equal than that of the “radial” geographical area. For the
suburban geographical area, atwo-way flow is preferable
and reversible HOV operation would not be appropriate.

When ametropolitan arealargely consists of a central
business district with weekday commuter traffic from
outlying areas, often referred to asa “radia”

348 SEEL FENIREN

geographical area, the traffic demands on each corridor
normally would indicate definite directional peaks during
the morning and afternoon commute periods. If trafficin
the off-peak direction islight (35% or less of the total
freeway traffic during the peak periods) and is forecast to
remain light during the design life of the project, then a
reversible HOV operation may be appropriate. Since
barrier-separated facilities offer features suitable for a
reversible operation, it would be one of the logical
candidatesfor initial consideration.

Asdiscussed in Chapter 3, “HOV Geometric Design”
facilities can be barrier-separated, buffer-separated or
contiguous. The different modes of operation and their
applicability with each type of geometric configuration
will be addressed below.

Section 2.2 M odes of Operation

HOQV facilities can be operated with two-way flow,
reversible flow, or contraflow.
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Section 2.2.1 Two-Way Flow

Two-way flow HOV operation is appropriate when the
existing peak period directional traffic is 35/65 or more
evenly split and is expected to remain so during the
design life of the project. It is the predominant mode of
operation for the Department’s HOV facilities.

When right of way and cost constraints allow, atwo-
way barrier-separated HOV facility, with aphysical
barrier separating the HOV lanes from the mixed-flow
lanes generally offersahigher level of servicethan
other geometric configurations (See Chapter 3). A
portion of the EI Monte Busway (LA-10) near Los
Angelesis one example of thistype of facility.

Operating dataindicates that busways experience
congestion at about 1,500 vehicles per hour. Therefore,
consideration has been given to using athree plus (3+)
occupancy requirement or to having more than one
HOV lanein each direction when traffic exceeds this
number. Because of potential visibility problems
between buses and motorcycles, exclusion of

motorcycles on HOV facilitieswith high bus volumes
may be appropriate. However, such exclusions are only
allowed if adocumented study for that specific HOV
facility indicates that motorcycle use constitutes a
safety hazard and the exclusion is approved by the
Federal Highway Administration.

Section 2.2.2 Reversible Flow

Reversible flow is an operational mode where the HOV
lanes operate in one direction during the AM peak
period and change to the opposite direction during the
PM peak period. Thistype of operation isfeasible only
if the existing and forecast peak period directional
traffic split is 35% or lessin one direction during the
design life of the project. Other factors, which could
support the use of areversible flow operation, are right
of way constraints and physical constraints, such as
bridge columns, in retrofitting areversible flow
operation into the median.

Reversible flow operation should only be used on
barrier-separated HOV facilitieswith limited ingress/

egress to the HOV lanes (See Chapter 3). Its operation
can be expensive in terms of equipment and manpower.
Also, areversiblefacility isfunctional only during peak
periods due to required preparations for each directional
change.

Section 2.2.3 Contraflow

A contraflow HOV facility usesthe excess freeway
capacity in the off-peak direction to relieve congestion
in the direction of peak flow. With median crossovers,
traffic is guided across the median to theinside lanein
the opposite direction. Typically, removable pylons,
movable barriers or an additional laneisused to
separate the contraflow lane from the adjacent mixed-
flow lanes. It should only be considered: (1) if the peak
period directional traffic split is 35% or less during the
design life of the project, and (2) if the speed of the
opposing mixed-flow traffic is not reduced by

implementation of the contraflow lane.

Between 1974 and 1986, Caltrans operated a bus-only
contraflow facility on 4 miles of Route 101 in Marin
County, north of San Francisco. Thefacility, which
allowed buses with permits to bypass congestion and go
directly into a contiguous HOV lane, used two lanes
from the southbound (off-peak) direction with one of the
lanes acting as a buffer. The contraflow lane was
discontinued after freeway improvements reduced
congestion and speedsin the mixed-flow lanesincreased
to match that of the contraflow lane.

Itisunlikely that the contraflow operational mode will
be used extensively in California. In most of the State’'s
metropolitan areas, taking an additional lane for abuffer
creates an unacceptable level of service for the opposing
traffic. Movable barriers or pylons eliminate the need
for abuffer lane but their use requires a set-up and take-
down processwhich is costly and which causes potential
conflicts between motorists and the placement crew.

Section 2.3 Queue Bypasses

HOV queue bypasses are relatively short sections of
HQOV lanes, which bypass congestion and provide
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significant timesavings for carpools, vanpools and
buses. Examples of queue bypassesin Californiaare
bridge toll plaza bypass lanes and ramp meter bypass
lanes. They are not associated with any particular
geometric configuration and need to be designed for
specific sites. For ramp meter bypass lanes, refer to the
Department’s“ Ramp Meter Design Guidelines”
prepared by Headquarters Division of Traffic

Operations.
Section 2.4 Hour s of Operation

The determination of whether HOV lanes should be
operated part or full-time, from atraffic-operational
viewpoint, should be largely a matter of congestion and
the length of peak period and off-peak periods. The
decision whether to operate on a part-time or on afull-
time basis hinges on other factorsaswell. Thefactors
include traffic safety, political and public
considerations, air quality concerns, enforcement
issues, and geographical dispersions of trip patterns
(radial routesto or from a central business district or a
suburban grid pattern with multiple business districts).
Most of al, the need to maintain consistent and uniform
HQOV operation on a corridor by corridor basisis
required as well as an ultimate region-wide basisto
avoid motorist confusion.

Section 2.4.1 Peak Period Operation
Peak period operation has the following benefits:

A. Avoid the public perception that the HOV laneis
underutilized (the “empty lane syndrome”)
during off-peak periods, particularly if public
sentiment is not totally receptive to the HOV
project.

B. Freeway lane densities are lower during off-peak
periods, thus providing a higher LOS.

C. Laneclosuresduring the off-peak for maintenance
creates less congestion due to the avail ability of
the additional lane.

Northern Californiacommute patterns generally consist
of two short definable peak commute periods (two to
four hours during the mornings and evenings) separated
by along mid-day off-peak period. Traffic-flow
characteristicsin Northern California are conducive to
part-time operation during peak hours with unrestricted
access. All part-time HOV facilitiesin the state are
contiguous, which meansthat the HOV laneis separated
from the adjacent mixed-flow lanes by the same broken
white line or reflective marker pattern used on the
majority of mixed-flow lanes. The HOV lanetrafficis
freeto enter and exit the lane throughout the length of
the facility. Part-time HOV facilities provide optimum
use of all lanes during off-peak periods, particularly for
construction and maintenance purposes.

Section 2.4.2 Continuous HOV Operation

Compared to a peak period operation, continuous HOV
operation presents the following benefits:

A. Signing and delineation are simpler.

B. Violation ratestend to be lower and enforcement

IS easier.

C. Thereisless motorist confusion concerning
operational hours.

D. Since continuous HOV operation occurs frequently
on buffered or barrier-separated facilities,
freeway incidents are less likely to affect HOV
lane operation.

E. Since theridesharing concept is encouraged at all
times of the day, there could be a greater mode
shift to ridesharing.

F.  Continuous HOV operations can be applied on all
types of geometric configurations.

The Southern Californiacommute and peak hours, both
in the morning and the evening, (typically between six to
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eleven hours) are much longer and separated by a short
off-peak period. All, with one exception, full-time
HOV fecilitiesin the state are buffered, which means
that the HOV laneis separated from the adjacent
mixed-flow lanes by a combination of reflective
markers and solid yellow and white painted stripes per
the CaliforniaVehicle Code. These facilities offer
restricted access entrances and exits which are clearly
delineated with abroken white line. Only one full-time
HOV facility, the El Monte Busway on Interstate 10 in
LosAngeles County, is barrier separated.

Section 2.5 Vehicle Occupancy

The occupancy requirements for HOV facilities should
be based on the following considerations:

A. Maximizing the person-per-hour throughput.

B. Allowingfor HOV growth and increased usage of
the HOV facility.

C. Maintaining afree-flow condition, preferably a
LOS-C.

D. Conforming to the occupancy requirements of the
region, particularly connecting HOV routes.

E. Completion of aregion’s HOV system or adjacent
HOV facilities could redistribute the HOV traffic,
thereby making occupancy adjustments unneces-
sary.

F.  Adjust occupancy requirementsto avoid the
perception of lane underutilization.

The predominant occupancy requirement for existing
HOV facilitiesistwo plus (2+) and it is expected that
most new HOV facilitieswill be 2+ aswell. However,
as some existing HOV facilities have become
congested, the District should initiate studies for
solutions to maintain adesirable level of service. For
buffered or contiguous HOV fecilities, Caltrans

considers LOS-C occurs at approximately 1,650
vehicles per hour, lessif thereis significant bus volume
or if there are physical

constraints.

Increasing the occupancy requirement may be the
logical solution if adding a second HOV laneis
inappropriate. However, going from 2+ to 3+ may
reduce vehicular demand by 75% to 85%. Such
adjustments may betoo severeif only a 10% to 20%
reduction in demand is necessary to maintain free-flow
conditions. Districts are strongly recommended to
involve the FHWA Transportation Engineer and
Headquarters HOV Coordinator if a significant change
in existing HOV operationsis considered. See FHWA
Program Guidanceat: http://www.fhwa.dot.gov/
legsregs/directives/policy/hovmemgd.htm.

Varying occupancy requirements, such asthe El Monte
Busway on Interstate 10 in Los Angeles County, by time
of day isauseful option and could be used in
conjunction with computer traffic surveillance and
technology currently being implemented by the urban
Districts. To avoid public confusion over varying
occupancy requirements, it isessential that signs and
other motorist information devices clearly relate the
necessary message. Changing occupancy requirements,
whether permanently or by time of day, is enforcement
sensitive and should be coordinated with the California
Highway Patrol.

Once a decision has been made to change the occupancy
requirement, an intense public information and
education effort should precede actual implementation.
An adequate period should be allowed for public
comment and response.

Section 2.6 Vehicle Types

The Federal Surface Transportation Assistance Act of
1982, in part, permits motorcyclesin HOV facilities
unless their presence creates a safety hazard. If a
documented engineering analysisindicates that
motorcycles present more of a safety problem in the
HOV facility than in the mixed-flow lanes, then
consideration should be given to restricting motorcycles
fromthe HOV facility. Prohibition of motorcycles
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reguires approval by the U.S. Secretary of
Transportation through the Federal Highway
Administration, see Appendix A-11. The Districts are
advised to consult with Headquarters Traffic Opera-
tions when such prohibitions are being considered.
Exclusions and changes concerning vehicletypesin
HOQV facilities must be approved by the Director per a
December 4, 1989 internal memorandum signed by
Director, Robert K. Best.

Section 2.7 Deadheading

The term “ deadheading” refersto the use of aHOV
facility by transit vehicles occupied only by the driver.
Per state legislation, masstransit vehicles were allowed
to deadhead effective January 1, 1998 and clearly
marked paratransit vehicles were allowed effective
January 1, 2003, see Appendix A-7.

Section 2.8 Incident Handling/Special
Eventson HOV Lanes

Section 2.8.1 Incident Handling

Sincethe HOV facility is designed to operate at a
higher level of service (LOS) than adjacent mixed-flow
lanes during commute periods, it isimportant to isolate
the performance patterns of the system. Astraffic
operations systems (TOS) elements are devel oped or
upgraded in the metropolitan aresas, it is essential that
such systems provide discrete HOV performance data,
e.g. speeds, volumes and lane occupancies so that
adjustments can be made to maintain the desirable
LOS.

The TOS design should include incident detection
verification and handling capabilities for the HOV
facility. Frequently, incidentsin the HOV lane will
result in HOV traffic merging into the adjacent mixed-
flow lane. In most cases, the mixed-flow lane should
not be closed to mixed-flow traffic and designated a
temporary HOV lane. For major incidents in the mixed-
flow lanes, Caltrans and the CHP should jointly decide
whether to open the HOV facility to mixed-flow traffic.

Freeway Service Patrol (FSP) considerationsfor HOV
facilities should also be an integral element of incident
management. This need is particularly acute for barrier-
separated HOV facilities, and service patrol activities
for the mixed-flow traffic, which do not extend into the
HOV facility.

Barrier-separated facilities present different operational
problems and possibilities from other types of HOV
facilitiesfor handling incidents both in the HOV lane
and in the mixed-flow lanes. Incidentsin the HOV lane
frequently close the lane and require the re-routing of
HOV traffic into the mixed-flow lanes. A major incident
in the mixed-flow lanes, with multiple lane blockage,
may result in utilization of the HOV lane by non-eligible
vehicles. Such use of a barrier-separated HOV facility
by mixed-flow traffic, particularly for areversible HOV
operation, should be approached with caution. Barrier-
separated HOV facilities have very restrictive access
points and generally should not be used for incident
management unless the incident is of extended duration
and where traffic diversion is not possible. If such
facilities are to be used, the decision should be made
jointly by CHP and Caltrans, who must ensure that all
disabled vehicles are removed prior to resuming HOV
operation.

Section 2.8.2 Special Events

Special events and weekend traffic normally consist of
vehicleswith higher occupancy levelsthan recurrent
weekday traffic. Therefore, there should be no need to
allow mixed-flow traffic to use a 24-hour HOV facility.
For those HOV facilities operating on a part-time basis,
consideration should be given to operating the facility as
HOV during specia events. Thiswould require careful
joint planning with the CHP, including the routing of
traffic and the use of temporary signing.

Section 2.8.3 Agency Responsibilities

CHP and Caltrans responsihilities regarding incident
handling and special events shall adhereto al of the
policies contained in the joint operational policy
statements.
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Section 2.9 Using HOV Lanes For Traffic
Management Plans

Traffic Management Plans (TMPs) are required for all
highway activitiesand in particular for major rehabilita-
tion projects where significant delays are anticipated
due to construction. One of the possible TMP elements
isthe use of an interim HOV lane during reconstruc-
tion. The interim lane can be achieved by re-striping or
by reconstructing the existing median or shoulder.

There have been severa projects nationwide which
have included the use of interim HOV lanesasa TMP
element including the following:

A. 1-376in Pittsburgh (Parkway East) - Interim HOV
lanes for on-ramps resulted in a21% increasein
the passenger occupancy rate with a 66% reduc-
tion in the number of vehicles using the corridor.

B. 1-394in Minneapolis (US 12) - Theinstallation of
theinterim HOV lane (“Sane Lane”) coupled with
free carpool parking in downtown Minneapolis
led to a 35% increase in peak hour person-trips.

C. 1-395inthe Washington D.C. Metropolitan area
(The Shirley Highway) - During the morning peak
periods the HOV lane saved 12 to 18 minutes of
commute time when compared to mixed-flow
lanes. Within two months, the bus ridership
increased by 20%.

Section 2.10 Passing L anes

Operational experiencein Californiaindicates that
vehicular speedsin HOV lanes vary to the extent that
passing lanes may be justified. Although trucks are
normally excluded from the facility, variationsin
vehicular speed are such that tailgating occurs with
regularity. For those situations, passing lanes should be
considered where right of way is not a constraint. Such
lanes are particularly appropriate for lengthy buffered
or barrier facilitiesin hilly or mountainousterrain with
high busvolumes.

Section 2.11 Transit Sations

A viable strategy to increase person trips on aHOV
facility isto provide express bus service. When planning
this service it is often necessary to provide intermediate
passenger access when a high level of transit serviceis
desired. Two types of facilities show the most promisein
providing access. They are On-Line Transit Stations and
Off-Line Transit Stations.

Section 2.11.1 On-Line Transit Sations

On-Linetransit stations are bus transfer facilitieslocated
contiguous to the HOV facility. They may servewalk-in
passengers from nearby residences or park and ride lots,
feeder transit lines or nearby activity centers. Transfers
between other express buses operating on the HOV
facility can also be accommodated. Stations can be
designed to serve either two-way or reversible HOV
lanes.

On-Line stations may produce right of way savings,
eliminate costly ramp construction that is necessary for
off-line stations and provide maximum timesavings.
Negative aspects include added noise and air pollution
to the users, long walking distances, anincreasein
transfers between vehicles, and expensive handicap
access.

Platform loading facilities may belocated in the center
of the HOV lanes or on the sides. Center platforms
usually require less width, provide for easy transfers,
and are less expensive to construct. A major drawback
occurs because buses are built to load on the right side
of the vehicle. This requires that buses crossover in
some manner to orientate themselves for loading. Itis
necessary for both types that bypass |anes be provided
through the platform location to allow other HOVsto
proceed without delay.

Section 2.11.2 Off-Line Transit Sations

Off-Linetransit stations are bus facilities, which are not
contiguous to the HOV facility, but are close enough to
receive direct bus service. They could be located at
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nearby park and ride lots, at large employment centers,
or be amajor transit center.

A major cost in providing serviceto an off-line station is
the necessity of constructing either direct connector
ramps or adrop-ramp facility. There could also be a
considerable time penalty involved in serving thistype
of facility when compared to an on-line station. Many of
the problems involving on-line stations such as pedes-
trian access, platform location, and other amenities can
more easily be resolved with off-line stations.

Each corridor will require detailed studies to determine
which type of station should be constructed to provide
the desired transit service. Early consultation with the
Project Development Coordinator and Headquarters
Traffic Reviewer isrecommended when transit stations
are being considered.
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* This datais updated twice per year and available on the following =

intranet page: http://onramp/ha/trafops/otrafopr/hov/hov.html. Ay

= —i
- -

= -
g - o

Section 3.1 General

High-Occupancy Vehicle (HOV) projects can be
developed as part of new freeway construction, freeway
reconstruction, restriping existing freeways, or a
combination of these. Since the majority of HOV projects
in Californiainvolve someform of retrofitting within the
existing freeway right of way, this chapter will focuson a
set of guidelinesfor the typical geometric configurations
and procedures for reducing the geometric cross sections
for HOV facilities.

In general, typical geometric design of HOV facilities
conformsto the Highway Design Manual (HDM).
Reducing the typical geometrics may be pursued only
after every effort to conform to the HDM is unsuccessful
and must be evaluated on a case-by-case basis, with
safety the primary consideration. District designersare
strongly encouraged to seek the advice and input from
Headquarters' Traffic Liaisons and Headquarters Design
Coordinators as early as possible. Thisisencouraged
particularly when the project proposes not to conform to
HDM standards or this guide.

Justification for the use of anything less than typical
geometrics must be well documented by a sound
engineering analysis. Any deviation from these

recommendations should be discussed with the FHWA
Transportation Engineer, Traffic Operations personnel,
from the District and Headquarters, Headquarters' Traffic
Liaisons and Headquarters' Design Coordinators. See
Topic 82, Chapter 80 of the HDM.

HOQV facilities separated by barriers or buffers can
typically be applied on all types of geometric
configurations. Right of way constraints, and other
factors, however, sometimes preclude the separated
option. Whether separated or contiguous, the operational
differences among the various HOV geometric options
are minor when they are compared to the differences
between any HOV lane and amixed-flow lane.

The operation of aHOV facility is closely linked to its
design features and the traffic demands on the freeway
corridor. Typical geometric configurations are shownin
the following sectionsto illustrate situations most often
encountered in California. Because existing freeway
geometric sections and right of way availability vary
from one location to the next, situations will arise for
which none of the scenarios will apply. For those
situations, the District designer should consult with
Traffic Operations personnel, from the District and
Headquarters, Headquarters' Traffic Liaisons and
Headquarters' Design Coordinators for advice.

High-Occupancy Vehicle Guidelines, 2003 Edition CH-3¢ 1
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Designers are encouraged to review Deputy Directive
DD-43, Appendix A-3, for the policy on HOV Systems
and relevant responsibilities. Also, review internal
Departmental Memorandum, dated December 11, 1995,
AppendicesA-4 and A-5, regarding the termination of
the HOV laneinto its own mixed-flow lane.

This chapter isintended to describe various HOV
geometric configurations and the associated traffic
characteristics experienced with each option. Existing
conditionsroutinely challenge geometric uniformity;
however, every effort should be made to provide
consistency in geometrics, signs and markings within a
contiguous region, particularly for the same route or for
connecting routes.

Section 3.2 General Design Criteria

1. Horizontal Sopping Sight Distance

Stopping sight distance (SSD) shall conform to the
HDM standards. Where conformance is not feasible
due to median barriers, the height of thetaillights of a
vehicle can be used as one reason to justify approval of
adesign exception fact sheet to the standard SSD. An
engineering analysis and an approved design exception
fact sheet shall document use of anything less than the
standard SSD detailed in the HDM. Increasing the
height of an object may providetaillight SSD in all
situations except crest vertical curves. However, an
engineering analysis and an approved design exception
fact sheet must document its use.

2. Decision Sopping Sight Distance

Decision stopping sight distance should be provided to
the nose of all HOV drop ramps, flyovers, and freeway-
to-freeway HOV direct connectors. Seethe HDM,
Section 201.7.

3. Vertical Clearance

The required minimum vertical clearance for major
structures on freeways and expresswaysis5.1m. An
engineering analysis and an approved design exception
fact sheet must justify any reduction from 5.1m.

Sign structures shall have avertical minimum clearance
of 5.5m. Seethe HDM, Section 309.2.

4. Drainage

The drainage of narrow median widths on retrofit HOV
facilities should be carefully evaluated in superelevated
areas or where the pavement slopes toward the median.
A water-carrying barrier, a slotted pipe or an approved
alternate must be provided in these areas. The HOV
lane should be designed to meet the drainage
requirements for a 25-year design storm.

5. Sructural Section

The structural section of HOV lanes on new facilities
should be equal to that of the adjacent mixed-flow lane
unless a greater thicknessis required due to anticipated
high bus usage.

The structural section for retrofit HOV lanes should be
structurally adequate for ten years after construction
when reconstruction iswarranted. The surface material
and cross slope should be the same as the existing lanes.
However, when the widening is contiguous to Portland
cement concrete (PCC) pavement, and a Pavement
Management System (PMS) survey and field review
indicate that PCC pavement will need rehabilitationin
|ess than ten years, the widening should be done with
asphalt concrete (AC). If the existing pavement requires
immediate rehabilitation, the work should be included in
the HOV facility project.

6. LaneWidth

Three and six tenths meter (3.6m) lanes are typical. See
the HDM, Section 301.1. Three and three tenths meter
(3.3m) lanes may be acceptableif justified by an
engineering analysis and an approved design exception
fact sheet. However, the outside mixed-flow lane should
remain at 3.6m unlesstruck volume isless than 3%.
When adjacent to awall or barrier, shoulder widths
between 1.5m and 2.4m on mainline HOV facilities
should be avoided except as spot locations.

7. Shoulder Width/Horizontal Clearance

Shoulder width shall conform to the standards specified
inthe HDM, Section 309.1 for compliance with
horizontal clearance standards to fixed objects. Less
than standard shoulder and horizontal clearance widths
must bejustified by an engineering analysis and an
approved design exception fact sheet.
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Section 3.3 Geometric Configurations

Geometricsfor mainline HOV facility configurations
can be divided into these categories:

A. Barrier-Separated
B. Buffer-Separated
C. Contiguous

The following factors should be considered when
determining which configuration is appropriate:

1. Existing Geometric Cross-Section

The majority of HOV projects are retrofitted within the
existing right of way by re-striping or reconstruction.
However, if right of way iseconomically and
environmentally feasible and the project isnot interim
in nature, the HOV project should conform to the HDM
standards.

2. Operations

Operational characteristics such as part-time versus
full-time operation, reversible HOV lanes, contra-flow
lanes and continuous or restricted ingress/egress are
essential considerationsin determining a suitable
geometric configuration.

3. Enforcement

HOV-related violations such as occupancy and crossing
buffers must be enforced to maintain the integrity of the
lanes. The designer should consider providing
enforcement opportunities as discussed in Chapter 6,
“HOV Enforcement.”

Section 3.4 Barrier-Separated HOV
Facilities

Barrier-Separated HOV facilities can be used for
reversible or two-way operation. Two-way operationis
the most desirable when space and cost considerations
are not major concerns. Barrier-separated HOV
facilities, whether two-way or reversible, offer
operational advantages such as:

1. Easeof enforcement (violations can be enforced at
theingress/egress|ocations).

2. Easeof incident management.

3. Unimpeded HOV operation without interference
from the mixed-flow lanes.

4. Lower violation rates.

5. Highlevel of driver comfort.

A. Two-Way Barrier-Separated HOV Facilities
Geometric cross-sections for atwo-way barrier
separated HOV facility are shown in Figure 3.1 and an
elevated HOV facility shownin Figure 3.3. The elevated
option can be used when right of way islimited.

Elevated HOV facilities should be 7.8m or wider
between barriers. The 7.8m width between barriers
providesflexibility for future conversion to two 3.3m
lanes with 0.6m shoulders.

B. ReversibleBarrier-Separated HOV Facilities

A reversible barrier-separated HOV facility should be
considered when the project is severely constrained by
right of way and environmental considerations. In
addition, it is essential that the traffic directional split
(after allowing for traffic growth) be 65% or more in the
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heavier direction of flow. Onceimplemented,
conversion of areversible operation to other modes can
be extremely difficult. However, if the appropriate
directional splits can be maintained, this option
provides capacity in the needed direction with far less
right of way than otherwise required by permanent two-
way HOV configurations. A typical geometric cross-
section for a barrier-separated, reversible HOV facility
isshown in Figure 3.1.

Section 3.5 Buffer-Separated HOV
Facilities

The Buffer-Separated HOV facility is set apart or
separated from the mixed-flow lanes by a buffer of
variable widths, generally 1.2m or less. Buffers 3.6m
to 4.8m are occasionally used, particularly if used in
conjunction with ingress/egress accel eration and
deceleration lanes with potential conversion to
additional traffic lanes. However, such wide buffers
should only be used when there is adequate width to
provide 3.0m or wider shouldersleft of the HOV lane.
Buffer widths between 1.2m to 3.6m should not be
used. Thiswill discourage the use of buffers asarefuge
area. Compared to contiguous HOV facilities, buffered
HOQV facilities generally provide the motoristswith a
better level of service. Thisincludes higher driver
comfort, extramargin of safety through providing extra
maneuvering room, and alessening of the impact from
incidents on adjoining HOV and mixed-flow lanes. The
typical geometric cross-section for buffer-separated
HOQV facilitiesis shown in Figure 3.2.

Section 3.6 Contiguous HOV Facilities

Contiguous HOV facilities are normally associated in
areas with short duration, high volume peak commute
traffic periods. Also, contiguous HOV facilities may be
used when right of way limitations preclude buffer
separation of the HOV lane from the mixed-flow traffic.
Sincethe HOV traffic isfreeto enter and exit the lane
throughout its length, no design details are required for
ingress/egress except at the ends of the HOV facility.

Part-time contiguous HOV facilities allow the use of all
lanes during off-peak periods, particularly for
construction and maintenance purposes. Additionally,
part-time operation may be more acceptable to the
motorist not totally convinced of the need for the HOV
facility. Because the lane reverts to mixed-flow
operation after the peak period, reductions from the
typical geometrics need to be carefully analyzed. The
typical geometric cross-section for a contiguous HOV
facility isshownin Figure 3.2.
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FIGURE 3.1
TYPICAL CROSS SECTIONS
BARRIER-SEPARATED HOV FACILITIES

NOT TO SCALE
€
. Shoulder | .
Mixed Flow
| Shoulder | M'{Z‘f,gs'°w| ﬂ |  Reversible Lane(s) | Shoulder ﬂ Shoulder | Lanes | Shoulder |

|« 3.0m—<—3.6m —>I<3.0mJI, l<1.5m>l<— 3.6m—sl<— 3.6m —sl— 3.0m—]| |~ 3.0m—sl—3.6m —l<—3.0m !
0.6m (typ) 0.6m (typ)

REVERSIBLE BARRIER-SEPARATED
HOV FACILITY

€
Sh I Id
Mixed Flow oulder Mixed Flow
| Shoulder | Lanes | Shoulder [\ Shoulder | HOV Lane | 'f\' | HOV Lane | ghoulder [\ Shoulder |~ Lanes | Shoulder |
l—3.0m—l<—3.6m ——3.0m—! I 3.0m—b—3.6m—sl—s| o]« 3.6m—>3.0m—| | 3.0m—l— 3.6m—s|<3.0m—!
1.5m 15 /
5m 1.
0.6m (typ)/ m 0.6m (typ)

TWO-WAY BARRIER-SEPARATED
HOV FACILITY

NOTE: Justification for the use of anything less than typical geometrics must be well documented by
a sound engineering analysis. Any deviation from these recommendations should be
discussed with the FHWA Transportation Engineer, Traffic Operations personnel, from the
District and Headquarters, Headquarters' Traffic Liaisons and Headquarters' Design Coordinators.

See Topic 82, Chapter 80 of the HDM.
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FIGURE 3.2

TYPICAL CROSS SECTIONS

BUFFER-SEPARATED AND CONTIGUOUS

HOV FACILITIES

NOT TO SCALE

¢
Shoulder I Mixed Flow |Buﬁerl HOV Lane l Shoulder I/ Shoulder | HOV Lane |Buffe Mixed Flow | Shoulder
Lanes I-\ Lanes
| IIIIII | | | | e
30m | 36m [2m| 36m | 30m | | 30m | 36m [l.2m|  3.6m 3.0m
(see note Zy (see note 2)
0.6m (typ)
BUFFER-SEPARATED
HOV FACILITY
"
| Shoulder | Mixed Flow | HOV Lane [ Shoulder |  Shoulder | HOV Lane | Mixed Flow | Shoulder |
Lanes l-\ Lanes
| | | | | | | |
| 30m | 36m | 36m | 30m ||  3.0m 3.6m 3.6m 30m |
) (see note 2)

(see note 2 /
0.6m (typ)

CONTIGUOUS HOV FACILITY

NOTE: 1. Justification for the use of anything less than typical geometrics must be well documented
by a sound engineering analysis. Any deviation from these recommendations should be
discussed with the FHWA Transportation Engineer, Traffic Operations personnel, from the
District and Headquarters, Headquarters' Traffic Liaisons and Headquarters' Design

Coordinators.
See Topic 82, Chapter 80 of the HDM.

2. Requires enforcement areas.

See Section 6.4, Chapter 6, Enforcement Alternatives.

etric
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FIGURE 3.3
TYPICAL CROSS SECTIONS
HOV DIRECT CONNECTOR
AND ELEVATED HOV FACILITIES

NOT TO SCALE

€

Shoulder

| Shoulder | HOVLane | [\ | HOVLane | Shoulder |

I
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171.5m
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HOV DIRECT CONNECTOR

7.8m or Wider

< 3.0m—|— 3.6m —>|15—”1‘/_\|§£>|4_.5:-. 2 5|« 3.0m —|

Mixed-Flow Mixed-Flow
Traveled Way Traveled Way

ELEVATED HOV FACILITY

NOTE: 1. Justification for the use of anything less than typical geometrics must be well documented
by a sound engineering analysis. Any deviation from these recommendations should be
discussed with the FHWA Transportation Engineer, Traffic Operations personnel, from the
District and Headquarters, Headquarters' Traffic Liaisons and Headquarters' Design
Coordinators.

See Topic 82, Chapter 80 of the HDM.

2. All structure design details to be provided by the Engineering Service Center,
Division of Structures, corresponding to Caltrans Standard Plans.

etric
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Section 3.7 HOV Direct Connectors

Continuing development in HOV design involves HOV
direct connectors at intersecting freeways for seamless
freeway to freeway movements. Asthissectionis
relatively new, operational and support dataare
becoming available for planning and designing HOV
direct connectors. These guidelines will become more
definitive as operational experiences accumulate.

Thefollowing factors, listed in random order, should be
analyzed when HOV direct connectors are being
considered. These factors are goals when planning and
designing HOV direct connectors.

A. Will the HOV direct connector provide HOV
system continuity and will it be an integral
element of the overall HOV system?

B. Is forecasted HOV peak hour volume for the
connector greater than 500 vehicles per hour
per lane (vphpl) or 1100 persons per hour per
lane (pphpl) within five years from opening? If
not, will space be provided in the interchange
to accommodate the eventual construction of
HOQV direct connectors?

C. If the alternative to HOV direct connectors are
weaving movements across mixed-flow traffic,
will aweaving analysis show the devel opment
of asignificant bottleneck, resulting in anet
lossin overal time savings? If so, this
situation may justify building HOV connectors,
particularly if busvolumeishigh.

D. Although HOV direct connectors should not be
categorically rejected because of cost, will the
cost/benefit analysisimply areasonable rate of
return? Anticipated benefits of HOV direct
connectorsare: (1) net travel-time savings and
(2) safety benefits when compared to aground
level merging maneuver. Travel-time savings
must consider potential increased delay for the
mixed-flow traffic. Timesavings may be based
on a*“per passenger” basis rather than on the
number of vehicles, (i.e. person-minutes rather
than vehicle-minutes). Safety benefitsfor

HOV direct connectors are difficult to evaluate
and should be discussed qualitatively until
thereis sufficient operational experience.

E. Will the community accept the additional
structural height, which may be necessary for
HOV direct connectors?

F Isthere aplan to maintain adesirable level of
service for the HOV traffic by: (1) converting
to ahigher occupancy requirement or (2)
providing an additional HOV lane to maintain a
desirable level of servicefor the HOV traffic?

G Will it be fundable? HOV direct connectors are
no more expensive than elevated HOV lanes
and the need to provide continuity/connectivity
may be equally cost effective as additional
segments (miles) of HOV lanes, especially
when user benefitsareincluded. Itisalso
important for Regional Transportation Planning
Agencies (RTPA’s) and Metropolitan Planning
Organizations (MPQ's) to recognize their value
and plan for these important system
components.

H. With regard to the buffer-separated or barrier-
separated HOV facility, would an additional
ingress point beimpractical dueto the high
cost of providing lateral spacein the median?

l. Will HOV direct connectors promote and
enhance HOV usage or transit service in the
region or corridor?

J. Will HOV direct connectors eliminate or delay
the need to reconstruct or add additional
capacity or additional connectorsto existing
freeway-to-freeway interchanges?

K. Will HOV direct connectors substantially
improve the operational level of service,
reducing congestion, on existing or future
connectors?

If aHOV direct connector isfeasible after consideration
of the above factors, freeway-to-freeway HOV direct
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connector geometric standards, except for 1.5m median
shoulder should be used. However, when spaceis
limited and the design exception fact sheet is approved,
reducing the ramp geometrics may bejustified. HOV
connectors may merge or diverge from either the right
or left side of the through HOV lanes. Seethe HDM,
Section 302.1. Also, ho less than 7.8m between barriers
should be provided to retain flexibility for initial or
future re-striping to two lanes. HOV direct connectors
are often long in length, where future expansion to two
lanes also serves to accommodate traffic volume
growth and/or transit growth. The typical geometric
configurations, cross section and schematic plan, for
HOQOV direct connectors are shown in Figure 3.3 and
Figure 3.4, respectively.

Section 3.8 HOV Drop Ramps

HOV rampsthat provide ingress and egress between
HOV lanes and conventional highways, streets, roads,
transit facilities or park and ride facilities are
sometimes referred to asHOV drop ramps. Asisthe
case with HOV direct connectors, operational and
supporting data are becoming available for planning
and designing HOV drop ramps. These guidelines will
become more definitive as operational experiences
accumulate. It isrecommended that the following
factors be considered when drop ramps are being
considered:

A. Does the benefit/cost analysis regarding
timesavings and safety benefitsindicate a
reasonable rate of return?

B. Isthere a high concentration of HOV demand
due to magjor attractions such as transit
facilities, park and ride facilities, central
business districts, or industrial concentrations?

C. Are HOV volumes using the interchange large
enough to have a significant negative impact
on the through traffic lanes due to weaving
maneuvers?

D. Does removal of HOV traffic improve the
operating level of servicefor the freeway, the
interchange, or the cross streets?

It may be difficult, particularly in retrofit situations, to
fit HOV drop rampsinto the available space. The typical
geometric configurations, cross section and schematic
plan, to an overcrossing and an undercrossing are shown
in Figures 3.5 and 3.6, respectively.

Section 3.9 L ocal Obstructions

If the geometric configuration for retrofit HOV facilities
proves inadequate at localized obstructions, the
geometrics may be further reduced provided the
necessary design exception fact sheets are approved. For
example, FHWA has allowed three tenths meter (0.3m)
median shoulders on a case-by-case basis at local
obstructions such as signposts. To retain existing
overcrossings, they have also agreed to 3.3m mixed-
flow and HOV lanes, no buffer, and 0.6m left and right
shoulders.

In extreme cases where the cost or impact is great,
reducing the right shoulder of ramps or elimination of
auxiliary lanes may be considered in order to avoid
removal of existing overcrossings. A minimum lateral
clearance to the structure or other obstruction should be
0.6m. Benefits of removing the auxiliary lane should be
carefully weighed against the adverse operational
impacts associated with its removal.

Additional horizontal clearance may be obtained by
eliminating the safety shape on the concrete barrier
adjacent to structure columns, abutments, or median sign
bases as shown in Figure 3.7. The safety shape may be
retained at median sign bases by utilizing asteel platein
lieu of concrete.

If the minimum clearance is not achieved by any of the
above methods, movement of the columns and
replacement or modification of the overcrossing
structure should be considered. The length of the new
structure should accommodate a full standard facility
with the number of lanesindicated in the District’s
system planning process, included in the Transportation
Concept Reports (TCR).

When the approach roadway is widened as part of the
HOQOV project, undercrossing structures should be
widened to accommodate the approach roadway.
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FIGURE 3.5
TYPICAL CROSS SECTIONS
HOV DROP RAMP TO
OVERCROSSING AND UNDERCROSSING

NOT TO SCALE
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NOTE: Justification for the use of anything less than typical geometrics must be well documented by
a sound engineering analysis. Any deviation from these recommendations should be
discussed with the FHWA Transportation Engineer, Traffic Operations personnel, from the
District and Headquarters, Headquarters' Traffic Liaisons and Headquarters' Design
Coordinators.

See Topic 82, Chapter 80 of the HDM.
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FIGURE 3.7
MEDIAN BARRIER TRANSITIONS

NOT TO SCALE
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CHAPTER 3¢ HOV GEOMETRIC DESIGN

Section 3.10 Relative Priority of Cross-
Sectional Elements

It may be appropriate to consider minor reductionsin
lane, buffer and shoulder widths at ‘ pinch points’ in
order to avoid the complete reconstruction of significant
roadway elements (i.e. - overcrossing structures). A
reduction in standards for cross-sectional elements may
be necessary for most retrofit HOV projects. When
necessary, any deviation from the HDM mandatory
standards must be discussed with Headquarters' Design
Coordinators and, if justified, will require approved
design exception fact sheets. For the mixed-flow lanes,
outside shoulder widths and the outside lane widths
generally should not be altered. When sufficient
justification exists, suggested priority for reduction of
the cross-sectional elements for the various geometric
configurationsis outlined below. Any deviation from
mandatory standards shall be discussed with the FHWA
Transportation Engineer (at, or impacting, interstate
freeways), Traffic Operations personnel, from the
District and Headquarters, Headquarters' Traffic
Liaisons and Headquarters' Design Coordinators. See
Chapter 80 of the HDM for specific requirements.

1. Two-Way Barrier-Separated HOV Facilities
(SeeFigure 3.1)

4 First, reduce the left HOV shoulder to 0.6m.

4 Second, reduce the HOV lane to 3.3m.

If the above reductions are not sufficient to meet right of
way constraints, then buffer-separated or contiguous

HOV facilities should be considered.

2. Reversible Barrier-Separated HOV Facilities
(SeeFigure 3.1)

¢ First, reduce the 1.5m HOV shoulder to aminimum
of 0.6m while maintaining a minimum 3.0m shoulder on
the other side.

4 Second, reduce the HOV lanesto a minimum
of 3.3m.

¢ Third, reduce the mixed-flow left shoulder to a
minimum of 2.4m, if the shoulder is structurally
adequate.

¢ Fourth, reduce the mixed-flow lanesto 3.3m, starting
with the left lane and moving to the right as needed.
The outside mixed-flow lane should remain at 3.6m
unless truck volumes are | ess than 3%.

¢ Fifth, reduce the left shoulder for the mixed-flow
lanesto aminimum of 0.6m. Shoulderslessthan 2.4m
but greater than 1.5m are not recommended. Any excess
width resulting from a reduction of median shoulder
width from 3.0m to 1.5m or less should be used to
restore the mixed-flow lane widths to 3.6m starting from
the outside and moving to the | eft.

3. Buffer-Separated HOV Facilities
(SeeFigure 3.2)

¢ First, reduce the median shoulders from 4.2m (the

width to accommodate continuous enforcement areas) to
3.0m. Any reduction of the median shoulders should be
accompanied by the addition of CHP enforcement areas.

4 Second, reduce the buffer to 0.6m.

4 Third, reduce the median shouldersto aminimum
of 2.4m.

4 Fourth, reduce the HOV laneto 3.3m.

4 Fifth, reduce the number one mixed-flow lane
to 3.3m.

4 Sixth, reduce the remaining mixed-flow lanesto
3.3m, starting with the number two lane and moving to
the right as needed. The outside mixed-flow lane should
remain at 3.6m unless truck volumeisless than 3%.

¢ Seventh, reduce the median shouldersto a minimum
of 0.6m. Shoulders|essthan 2.4m but greater than 1.5m
are not recommended. Any excesswidth resulting from
areduction of median shoulder width from 2.4m to 1.5m
or less should be used to restore the mixed-flow lane

High-Occupancy Vehicle Guidelines, 2003 Edition
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widthsto 3.6m starting from the outside and moving to
theleft.

The reduction of the median shoulders from 4.2m to
either 2.4m or 0.6m should be combined with the
construction of enforcement areas.

4. ContiguousHQOV Facilities
(SeeFigure 3.2)

¢ First, reduce the median shoulders from 4.2m (the
width to accommodate continuous enforcement areas)
to 3.0m. Any reduction of the median shoulders should
be accompanied by the addition of CHP enforcement
aress.

4 Second, reduce the median shoulders to a minimum
of 2.4m.

4 Third, reduce the HOV laneto 3.3m.

4 Fourth, reduce the mixed-flow lanesto 3.3m,
starting with the left lane and moving to the right as
needed. The outside mixed-flow lane should remain at
3.6m unless truck volumes are | ess than 3%.

¢ Fifth, reduce the median shoulders to a minimum of
0.6m. Shoulderslessthan 2.4m but greater than 1.5m
are not recommended. Any excesswidth resulting from
areduction of median shoulder width from 2.4m to
1.5m or less should be used to restore the mixed-flow
lane widths to 3.6m starting from the outside and
moving to the | eft.

Section 3.11 On-Line Bus Facilities

On-line bus station facilities are built within freeway
medians providing buses a direct accessto abus
loading and unloading stop without exiting the HOV
facility. They are normally located at overcrossings or
undercrossingsto arterial streetsat local bus or rail
station connections. Regional Transportation Agencies
are normally involved in the planning processif on-line
busfacilities are to be considered. A typical geometric
configuration, layout and cross-section, for an on-line
bus station is shown in Figure 3.8.

1. Generd

The following amenities should be included in the
on-line bus station platform design:

4 Facility Covering: Provide shelter to protect patrons
from rain and direct sunshine.

4 Seating: A limited amount of seating should be
provided on the platform.

4 Transit Information: A provision in the station design
should be made for informational kiosks containing
maps and schedules of buslines.

2. Communications

Thefollowing communication requirements should be
included in the on-line bus station platform design:

4 Hook-ups to telecommunications and data sources for
security and data collection purposes.

4 Pay telephones.
4 A closed circuit television security system.
4 Adirect line to adispatcher for emergencies.

¢ Direct, on-linetransit information.

High-Occupancy Vehicle Guidelines, 2003 Edition CH-3¢ 15
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CHAPTER 4¢ HOV INGRESSAND EGRESS

Section 4.1 Beginning and Ter mination
Points

An entry into the HOV facility should require a conscious
movement. A design configuration, which requires
mixed-flow traffic to exit, could be susceptible to
violations.

A. Sart of Facility

Normally an HOV lane should begin on the left of the
number one mixed-flow lane asanew lane, at a 90-
degree angle (Details M-1 and M-2, Chapter 5) to full
width. For abuffer-separated facility, a minimum of
400m of dashed white line should be offered on the right
to provide consistency of appearance with ingress and
egressareas. See Figure 4.2. The beginning of any
buffer should begin no earlier than a distance equivalent
to 200m per lane change required entering the HOV lane
from the nearest on-ramp. Additional length of dashed
white lines may be desired if visibility of the striping is
compromised within the 400m distance; for example, at
locations where vertical and horizontal curvesare
present.

B. End of Facility

See Appendices A-4 and A-5: Caltrans, Traffic
Operations Memorandum, The Ending of High-
Occupancy Vehicle (HOV) Lanes, December 11, 1995.

... concerning the end treatment for HOV lanes, it “has
been determined that an HOV lane shall endina

continuing lane which enablesthe HOV traffic to
continue without amerge. When alane end has to occur
it shall become the standard to drop the outside mixed-
flow lane as shown on the attached drawing (Detail M-6,
Chapter 5).” If an exception is needed, document the
reasons and request an approving signature from the
appropriate Headquarters' Traffic Liaison and
Headquarters' Design Coordinator. “Frequently, the
ending of the HOV lane could be shifted up or
downstream to make aright merge more feasible.”

“Revisions of plans are required for projectsin the
planning or design stage.” For those HOV projects under
construction with the HOV lane merging, we request
review of these projects and request contract change
orders as needed.

If the HOV lane has to be merged back into the freeway
traffic, aminimum of 400m of dashed white line (920m
is desirable) should be provided before the end of the
HOV lane taper begins. Additional length may be
desired to achieve enhanced or improved visibility of
dashed striping at location where horizontal or vertical
alignment vary. No lessthan 200m per lane change
should be provided from the end of the buffer to the next
off-ramp or connector. See Figure 4.2. Where feasible,
greater length may be desired.

In addition, the outside mixed-flow lane may aso be
dropped at an off-ramp. Engineering analysisis essential
with this alternative to ensure congestion does not result
near the lane drop location. Typically, there should be a
high demand exiting the off-ramp where the lanedrop is
considered.
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Section 4.2 Ingress/Egress For
Barrier-Separated Facilities

The at-grade ingress and egress from the mixed-flow
lanes to a barrier-separated HOV facility can be
achieved with at-grade channelized openingsin the
physical barriers. A typical geometric configuration is
shown in Figure 4.1. The at-grade opening can be
accomplished with the use of aweave lane to assist the
merging of the HOV traffic with the mixed-flow traffic.
The preferable length of the weaving areafor ingress
and egress designs is 400m, minimum.

Other means of providing access to and from barrier-
separated facilitiesinclude, but are not limited to:

A. Median drop ramps from overcrossings or
undercrossings.
B. Freeway-to-freeway connection.

Section 4.3 Ingress/Egress For
Buffer-Separated Facilities

Access to and from the HOV lane should be provided
by any of the following four general types of ingress
and egressdesigns:

A. At-grade ingress and egress.

B. Median drop ramps from overcrossings or
undercrossings.

C. Freeway-to-freeway connection.

D. Beginning and termination points

(as described above).

At-grade accessis not intended to serve every on and
off-ramp. When it is operationally possible, ingress
and egress locations are based on the following criteria:

1 To serve every freeway-to-freeway
connection.

2. To serve high volume ramps.

3. Ramps with high number of carpools.

4. When adjacent to park and ride facilities.

5. When requested by transit districts.

6. To assist in the modification of local commute
patterns (may be at local request).

7. To help balance and optimize interchange

operational level of servicewithinalocal
jurisdiction, within acorridor, or within a
region.

8. To support and encourage ride sharing
programs (HOV demand/usage).

As applied to the buffer-separated facilities, ingress and
egress are relative to the origin and destination patterns
of HOVs. If the majority of HOV's originate upstream
and have destinations downstream of the facility, they
will all usethe lanefacility and there will belittle
impact related to intermediate access points. However,
intermediate access pointswill alow fuller use of the
facility.

The operation of weaving sections needs to be
considered. Itisimportant that ingress and egress
locations be of proper length and located to provide the
best possible access, especially to adjoining freeways.
There could be situations in which merging to and from
the HOV lane can create queueing in the HOV lane.
One example would be providing ingress and egress
near ramp locations on afreeway that has many closely
spaced rampsin a bottleneck section. This could create
conflictsin the flow of both the HOV and mainline
facilities. Design should include the consideration of an
additional lane between these rampsto allow ingress/
egressto the HOV facility without adversely impacting
either it or the mixed-flow lanes. Figure 4.2 indicates
recommended weaving distances for buffer-separated
facilities.

Provisionsfor traffic to enter and leave the HOV facility
should be provided at every freeway-to-freeway
interchange. Ingress and egressto State highways and
major arterials should be considered where demand
exists and where operation is not severely impacted.

Ingress and egress | ocations should be on atangent and
away from CHP enforcement areas whenever possible.
To ensureingress and egress locations are placed at
optimal locations, District Traffic Operations personnel
and the Headquarters' Traffic Liaison should be
consulted early in the design phase.

High-Occupancy Vehicle Guidelines, 2003 Edition CH-4¢ 2
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Section 4.4 Ingress and Egress For
Contiguous HOV Facilities

At-grade access for contiguous HOV fecilitiesis
unlimited since no buffer or barrier separates the HOV
lane from the mixed-flow traffic. See Detail M-3,
Chapter 5, aswell asthe Manual on Uniform Traffic
Control Devices (MUTCD) and California Supplement
to the MUTCD, which replaces Caltrans’ Traffic
Manual. When alane has to be discontinued, it is
preferable to drop the outside mixed-flow lane
approximately 0.8km after the end of the HOV facility.
See Detail M-6, Chapter 5 for more information.
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CHAPTER 4¢ HOV INGRESSAND EGRESS

FIGURE 4.1
INGRESS/EGRESS FOR
BARRIER-SEPARATED HOV FACILITIES

NOT TO SCALE
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NOTE: When necessary, any deviation from the HDM mandatory standards must be discussed with
the Headquarters' Design Coordinator and, if justified, will require approved design
exception fact sheets. For the mixed-flow lanes, widths for the outside shoulder and the
outside lane generally should not be altered. When sufficient justification exists, suggested
priority for reduction of the cross-sectional elements for the various geometric configurations
is outlined in Section 3.10. Any deviation from these recommendations should be discussed
with the FHWA Transportation Engineer, Traffic Operations personnel, from the District and
Headquarters, Traffic Operations Liaison and Design Coordinator.

etric

\

High-Occupancy Vehicle Guidelines, 2003 Edition CH-4¢ 4



CHAPTER 4¢ HOV INGRESSAND EGRESS

‘slojeuipioo) ubisaq ,siauenbpeay

pue suosie| oiyel] ,siapenbpesH ‘(siepenbpesH pue jouisig 8y} Yyiog wody) [puuosiad

suoneladQ oiyel] ‘{(sAemaaly ayeisiayul ‘bBunoedw Jo ‘je) Jesuibug uonelodsuel |
VMH4 84} yim passnosip a4 [[eys spJepue)s Alojepuew wodj uoleinap Auy 310N

3NV AOH AN3

CH-4¢ 5

High-Occupancy Vehicle Guidelines, 2003 Edition

wooz C—

wooz —

IIIIIIIIIIIIIIIIIIIIIIII wooe | _ _ _ —

w00z <> 2§ " e

T —
d344Ng AN3
—
ANV AOH NI©D3d msZm-zo

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII wooe _ | _ _ _ _ _ T _

e e e e e 00 __ = ——

w00z —

< 2 g ooz
NEFFREIVGECRE D Wooy >
SSIHONI
QS\V\
&?U\ a—
» ;
Vo N SSIUOI/SSTUONI anveNO
IIIIIIIIIII EISINLI|||IIIIIIIIIIIIIIIII!IEISMIIIIIIIIAIII
|||||||||||||| " wooz |_ _ __ _ _ ______ | Wooc ' _________=*—
wooe | _ _ _ [ Wo0Z —
= —
<> 2 8 3 w00z <> 2z § § <> <
d344dng Z_.Om_m_VA wooy >1< d344Ng AN3
SSIHDI/SSIHONI

37vOS Ol 1ON

S3ILITIOV4 AOH d31ViVvVd3S-d344ndg
1V 3ONV1SIad SAVIM
¢’y 3dNOI4




CHAPTER 5¢ HOV SIGNSAND MARKINGS

Section 5.1 General

These guidelines for mainline HOV signs and markings
follow the general principlesin the Manual on Uniform
Traffic Control Devices (MUTCD) and California
Supplement to the MUTCD, which replacesthe Caltrans
Traffic Manual. Should a particular situation occur
where neither the MUTCD, California Supplement to the
MUTCD nor these HOV guidelines are sufficient, the
District is advised to consult the Headquarters' Traffic
Liaisons or Headquarters Traffic Operations, HOV
Systems Branch personnel, for guidance.

The need for specific HOV sign and marking guidelines
arises from the fact that most HOV facilitiesare
retrofitted into existing mixed-flow facilitieswhere the
two types of facilities have very distinctive operating
characteristics. That one system is superimposed onto
another often means that space for signs and markingsis
very restrictive, which varies by different geometric
configurations and modes of operation among districts.
These include geometric variations for contiguous,
buffer-separated or barrier-separated HOV facilities and
differences such as varying operational hours and
occupancy requirements. Therefore, it is essentia that
the design and placement of HOV signs and markings
clearly indicate whether they areintended for motoristsin
the HOV or the mixed-flow lanes. They should convey a
message that HOV lanes are restricted to HOV's, provide
clear directions for ingress/egress areas, define vehicle
occupancy requirements, the hours of operation, and
violation fines. See the following Chapter 5, HOV Details
and Sign Specifications, as well as Chapter 5 Appendices
A and B, which include HOV Sign Policy Statements.

Much of HOV signs and markings relate to enhancing
safety for the motorists. Geometric standards may be
impacted due to the lack of right of way. Also,
operational characteristics such asthe differential speed
between the HOV lane and the adjacent mixed-flow
traffic, the lack of passing opportunitiesin the HOV lane,
and the necessity for frequent merging and weaving
actions, mean that messages must be clear and succinct
wherever possible. Special situations, such asinclement
weather and lower visibility conditions during hours of
darkness, also need to be considered since heavy HOV
lane usage may occur in early morning and late afternoon
periods. The signs and markings must not only consider
the typical commuter but also the occasional user of the
facility who may be unfamiliar with the HOV facility and
its operation.

Maintenance and update of the HOV signs and markings
after initial implementation are also essential. When
operational conditions change for aHOV facility, itis
important to revise the signs and markings to reflect that
change. For maintenance purposes, the geometric
impacts often mean narrow lanes, shoulders and buffers,
reduced access for maintenance vehicles and an
increased need to maintain stripes and markers,
particularly where thereis heavy bus usage.
Consideration should be given to replacing worn out
signs and markings in conformance with updated
guidelines.

Asused by Caltrans, the diamond symbol is used only to
designate HOV facilities. While the symbol is sometimes
used elsewhere in the nation for other applications, it is
the intent of Caltransto use this symbol only for HOV
purposes. For signs, whether regulatory, guide or

High-Occupancy Vehicle Guidelines, 2003 Edition
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warning in nature, it istypically awhite symbol on a
black background to convey the restrictive nature of the
HOV lane and to make it more readily recognizable.
The use of the symbol with all HOV signs aso informs
drivers, whether they arein the mixed-flow lane or
HOV lanes that the messages conveyed are only
intended for HOV's.

Where HOV corridors overlap district boundaries,
regional consistency in signs and markings must be
maintained to minimize motorist confusion. While
these guidelines contribute toward a statewide
consistency in HOV signs and markings, specific
situations may occur where the guidelines may not be
applicable. Inthose situations, the Districts are advised
to work with one another to ensure regional consistency
insignsand markings. Also, consult with Headquarters
Traffic Operations personnel if the matter has policy or
statewide implications. 1t may also be appropriate to
consult with outside agencies, such asthe California
Highway Patrol, as enforcement of HOV violations and
signs and markings are rel ated issues.

Section 5.2 HOV Signs

The signs and markings details, Details M-1 to M-11,
provide guidance for the most common HOV geometric
configurations used by Caltrans, such as the contiguous,
buffer-separated and barrier-separated HOV facilities,
and direct HOV connectorsto and from arterials.

Signsfor other types of HOV facilities, such asthose
used for reversible-flow and contra-flow operations,
direct HOV connectors between freeways and
temporary HOV lanes used during construction, should
be designed using the MUTCD and California
Supplement to the MUTCD, and by consultation with
the appropriate Headquarters and District Traffic
personnel.

In general, signsfor direct HOV connectors between
freewayswill need HOV guide signs, both advance and
action, in addition to the normal regulatory signs. Signs
for reversible-flow HOV facilities are done on a case-
by-case basis. However, it will typically require
overhead changeable message signs at both ends of the
facility and general HOV regulatory signs (R86-2,

R93-2), mounted back to back, between the entrance
and exit. When changeable message signs are used to
convey lane use restriction, other signsto convey the
same message are not mandatory but may be used as
supplemental controls.

Frequently, it is necessary to place ground-mounted
signs on top of median barriers. If so, it isessential that
no portion of the sign panel project beyond the barrier
base, particularly in narrow medians. For example, for a
900-mm wide panel and a barrier base 610 mm wide,
the maximum angle between the sign panel and the axis
of the barrier is 42 degrees. A 900-mm wide sign panel
isthe maximum width unless the median barrier has
been retrofitted to accommodate a wider sign panel.
Wider panel signs may be used where the medianis
wide enough to place ground mounted signs off the
barrier.

Regulatory signsfor HOV facilities follow the standard
regulatory signing principles; black legend with awhite
reflective background on arectangular panel. These
includethefollowing:

R82-1 CARPOOL LANEAHEAD, %2MILE

R82B _ AM-__AM,__ PM-__ PM,
MON - FRI

R84-1 END CARPOOL LANE

R84-2 CARPOOL LANEENDS, ¥2MILE

R86  LEFT LANE, CARPOOLSONLY,
___AM-_ _AMor__ PM-__ PM,
MON - FRI

R86-2 LEFT LANE, CARPOOLSONLY

R86-3 LEFT LANE, CARPOOLSONLY,
__AM-__AM,__PM-__ PM,
MON - FRI

R87-1 CARPOOLSONLY,  ORMORE
PERSONS PER VEHICLE

R87-2 CARPOOLSONLY, __ ORMORE
PERSONS PER VEHICLE
(for HOV Drop Ramps)

R91-2 NO TRUCKSOVERS5TONSOR
VEHICLESWITH TRAILERS

R93A VEHICLESWITH DMV CLEAN AIR
DECAL OK

R93-2 CARPOOL IS___ OR MORE PERSONS
PER VEHICLE
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SR50-1 CARPOOL VIOLATION$ __ MINIMUM
FINE (for heightened enforcement)

SR50-2 CARPOOL VIOLATION $___ MINIMUM
FINE

Note that the sign layout plans, DetailsM-1to M-11,
do not include instructions on using the overhead sign
SR50-1 (CARPOOL VIOLATION $ __ MINIMUM
FINE). However, the use of SR50-1 is beneficial where
high violation rates are experienced. The SR50-1
overhead can beinstalled on its own structure or
“piggybacked” onto an existing sign structure provided
the latter is structurally adequate. Keep in mind that
messages conveyed by the HOV signs, such as
violation fines and the beginning of aHOV lane
downstream, are not necessarily intended only for the
HOQV vehicle but also for single-occupant vehicles as
well.

Guide signsfor the HOV facilities are generally used at
intermediate ingress/egress locations to inform HOV
motorists of upcoming freeway exits and the
appropriate location to exit the HOV lane. For direct
HOV connectorsto and from arterials, guide signs are
used in afashion similar to the standard arterial
interchange signing practice. Guide signsfollow the
standard guide-signing format; white reflective legend
on green opaque background and rectangular shape.
The exception is the diamond where the white symbol
ison ablack background. For overhead signsthe
diamond is placed on the left side and is the full height
of the sign panel.

I1lumination for overhead signs shall follow the current
Caltrans policy for standard guide signs.

Section 5.3 HOV Markings

HOV markings, supplemental to signs, are used
primarily to differentiate the HOV lane from the
adjacent mixed-flow lane and to convey a message that
thelaneisrestricted to HOV's. Wesather and time-of -
day variations, particularly during the winter months,
are essential considerationsin the design of HOV signs
and markings since commute hours are the busiest
periods for the HOV facilities.

Details M-1 to M-11 provide placement schemes for
HOV markings for most HOV scenarios. These
schemes are based on applications from the MUTCD
and California Supplement to the MUTCD. In some
applications, variations are used to address special
situations or to enhance safety. In some retrofit
situations, which result in a narrow median, the closer
spacing of the reflective markers may be more

appropriate.

The most simple pavement markings are those
associated with the contiguous HOV facility. Because
the HOV lane may be reverted to mixed-flow use after
the HOV operation, the marking separating the HOV
lane and the mixed-flow lane isthe lane line pattern
used on the majority of freeways. For HOV facilities
separated by barriers, the pavement marking also tends
to coincide with details from the MUTCD and
California Supplement to the MUTCD.

The most complex in terms of markings are those for
buffered HOV facilities, mainly used for full-time HOV
operation. A combination of reflective markers and
solid yellow and white stripes are used to delineate the
HOV lane from the adjacent mixed-flow lane, the white
stripe is necessary because the California Vehicle Code,
Section 21655.8, prohibits driving to the left of double
paralel solid lines. To prevent the accidental crossing
into the HOV lanes, reflective pavement markers 7.5
meters apart are used to warn errant motorists. All of
these combined with the diamond symbol and “carpool
only” pavement markings, serveto prevent violations
and to inform and warn motorists that the HOV facility
isrestrictive in nature and should only be used by those
who qualify.
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TYPICAL HOV SIGNS AND PAVEMENT MARKINGS
TYPICAL HOV LANE PAVEMENT MARKING
FOR BUFFER-SEPARATED (INGRESS/EGRESS) HOV FACILITIES

ONLY

2.04m?2

POOL

2.14m?

CAR

1.58 m?2

1.02m?2

&

ONLY
POOL

CAR

16.8 m

< "‘

2.4m

r‘

7.8 m

3.66 m

N

>
> ‘

A

MIXED
FLOW
TRAFFIC

NOTE:

"CARPOOL ONLY" pavement
markings for full-time HOV facilities
only are to be used for initial
implementation and then allowed to
wear out. See current Caltrans
Standard Plans for pavement marking
details.

Ik«l

DETAIL M-7
NOT TO SCALE

High-Occupancy Vehicle Guidelines, 2003 Edition
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TYPICAL HOV SIGNS AND PAVEMENT MARKINGS
TYPICAL HOV LANE PAVEMENT MARKING

ONLY

2.04m?2

POOL

2.14m?2

CAR

1.58 m?2

1.02m?

&

ONLY

POOL

CAR

<

\
‘]‘ 24m
—

P <

29.8 m

Ao>4m

29.8 m

89.8 m

3.66 m

250 m

N

A

MIXED
FLOW
TRAFFIC

NOTE: "CARPOOL ONLY" pavement
markings for full-time HOV facilities
only are to be used for initial
implementation and then allowed to
wear out. See current Caltrans
Standard Plans for pavement marking

details.

I \i‘E ric

DETAIL M-8
NOT TO SCALE
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CHAPTER 5¢ HOV SIGNSAND MARKINGS
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CHAPTER 5¢ HOV SIGNSAND MARKINGS

STATE OF CALIFORNIA - DEPARTMENT OF TRANSPORTATION

MUTCD NUMBER

For Route Shield detalils,
see Sign Specifications
G26-1, G27-1 or G28-1,

[ ersTe |
p NORTH

CARPOOL
LANE

RIGHT LANE

A
>
v

C—» Hﬁ*ﬁ*‘ in Chapter 5, Appendix ;/ S

cope_G20-9

(nches) T Al lclolelrleclnulalk]liImInlrlr]S
108x70 | 108| 70 [1-1/2| 35 | 24 | 36 |1834 12| 3 | 8 |e6E|8E| 5 |10 |18 | &
108x72 |108| 72 |1-1/2 36 | 24 | 36 [183:4| 12| 3 | 8 |eE|8E| 5 | 11| 18 | 6
SIGN SIZE DIMENSIONS (Millimeters)

mm) T aleglc|plelrlelhlslklLImIn]P][rR]S
2743 x 1778 |2743|1778| 38 | 889 | 610|914 | 476 |305| 76 | 203 |150E[200E 127|254 | 457 |152
2743 x 1829 [2743|1829| 38 | 914|610 | 914 | 476|305 | 76 | 203|15052008 127 | 279 | 457 | 152

COLORS
BORDER, LEGEND & DIAMOND - WHITE (REFLECTIVE)
DIAMOND BACKGROUND - BLACK (NON-REFLECTIVE)
BACKGROUND - GREEN (REFLECTIVE)
- THE POLICY FOR INTENDED USAGE OF THIS SIGN IS SHOWN ON REVERSE SIDE -
e, e 8/1/02
CHIEF, OFFICE OFﬂGNS AN%EU NEAT|6N DATE REVISION REVISION
/
CH-5¢ 15
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CHAPTER 5¢ HOV SIGNSAND MARKINGS

STATE OF CALIFORNIA - DEPARTMENT OF TRANSPORTATION

CODE G8 3'3

mutconumBer NONe 9055

<—H+‘
B8 CARPOOLS ONLY |

A

EXIT W7 ONLY
ZW61D

Barranca Rd i
-+
4

\4

A
>

DIMENSIONS (Inches)

SIGN SIZE
(Inches) | A lglc|pl|lE|F|lG|H|J]|Kk]|L M N|P|R|S|T

36 (1834 12 | 3 [5-1/2 5 |13.3UC &10LC(8-1/2/10D| 16 |126

Cc

w
[{e]

Variablex70 |Var.| 70 | 2 [ 35| 24
Variable x 100 | Var.| 100 2 | 50 | 24 | 36 [18-3/4 12 | 3 | 13| 11 [13.3UC&10LC|14.3|10D| 20 |126| 3 | 12

DIMENSIONS (Millimeters)

SIGN SIZE
mm) talglclplelFle|H|la|Kk]|L M N|P|R|S|T]|U

Variable x 1778 Var. [1778| 51 | 889|610| 914 |476|305| 76 | 140|127 B30UC & 250LC| 216 {25003 406 [3200| 76 | 229

Variable x 2540| Var. |2540( 51 (1270|610 914 | 476|305| 76 | 330|279 B30UC & 250LC| 363 {25003 508 [3200| 76 | 305

COLORS
BORDER, LEGEND & DIAMOND - WHITE (REFLECTIVE)
LEGEND ON WHITE BACKGROUND - BLACK (NON-REFLECTIVE)
DIAMOND BACKGROUND - BLACK (NON-REFLECTIVE)
BACKGROUND - GREEN & WHITE (REFLECTIVE)

- THE POLICY FOR INTENDED USAGE OF THIS SIGN IS SHOWN ON REVERSE SIDE -

> 8/1/02

CHIEF, OFFICE OF}IGNS AN?ﬁELINEATION DATE REVISION

’ High-Occupancy Vehicle Guidelines, 2003 Edition CH-5¢ 16



CHAPTER 5¢ HOV SIGNSAND MARKINGS

STATE OF CALIFORNIA - DEPARTMENT OF TRANSPORTATION

mutco Numeer _NONeE

il it e

A !
et
D Y ¥V
F
| b ;
J
—
B K
v
J
Y
See Note
. 2
\ 4 A\ V/
< A >

cooe_G84-1

NOTE: For arrow size, see dimensions ‘L’ (Width), ‘M’ (Height),
and Standard Arrows for Directional Signs in Chapter 5, Appendix 1.

SIGN SIZE DIMENSIONS (Inches)

(nches) ' A g |c|D|E|F|G|H|I|K|L]|M]|N
36x54 |36 54| 1 |18 |912|7-12]3-34[1-1/8 5 | 8E [11-1/4[12-34] 3
SIGN SIZE DIMENSIONS (Millimeters)

mm  ale|c|p|E|F|lc|H|JI|K]|L|M]|N
914 x 1372 | 914 |1372| 25 |457|241|191| 95 | 29 | 127 |200E| 286 | 324 | 76

COLORS
BORDER, LEGEND & DIAMOND - WHITE (REFLECTIVE)
DIAMOND BACKGROUND - BLACK (NON-REFLECTIVE)
BACKGROUND - GREEN (REFLECTIVE)

- THE POLICY FOR INTENDED USAGE OF THIS SIGN IS SHOWN ON REVERSE SIDE -

M %,M 8/1/02

CHEEF, OFFICE OFAIGNS AND DELINEATION DATE REVISION

REVISION

/

High-Occupancy Vehicle Guidelines, 2003 Edition

CH-5¢ 17



CHAPTER 5¢ HOV SIGNSAND MARKINGS

STATE OF CALIFORNIA - DEPARTMENT OF TRANSPORTATION

wutco numser __None

cove_G85-7

p

B Alicia
Pkwy
N

Notes: A

1. Series C or D alphabets, abbreviations and hyphenations may be used
to maintain minimum sign widths. Smaller letter heights, 4’(100 mm)
minimum, may be used as a last option.

2. For arrow size and dimensions, see Standard Arrows for Directional Signs
in Chapter 5, Appendix 1.

v A\

SIGN SIZE DIMENSIONS (Inches)

(nches) | A |B|Cc|D|E|F|G|H]|J K L|{M|N
Variable x 60| Var.| 60 | 1 [ 18 [9-12]7-1/2[3-314] 1-1/8|7-112] 6UC&4-1/2LC | 6 [412] 3
Variable x 72| Var.| 72 [1-1/4] 18 [95/8[7-112[3-34[1-18] 10 | 8ucaeLC | 8 | 6 | 6
SIGN SIZE DIMENSIONS (Millmeters)

(mm) A|lB|C|D|E|F|G|H|J K L |{M|N

Variable x 1524 | Var. (1524| 25 | 457 (241|191 | 95 | 29 | 191 |150UC&113LC|152|114 | 76
Variable x 1829 | Var. (1829| 32 | 457 (2441191 | 95 | 29 | 254 |200UC&150LC|203 | 152|152

COLORS
BORDER, LEGEND & DIAMOND - WHITE (REFLECTIVE)
DIAMOND BACKGROUND - BLACK (NON-REFLECTIVE)
BACKGROUND - GREEN (REFLECTIVE)
- THE POLICY FOR INTENDED USAGE OF THIS SIGN IS SHOWN ON REVERSE SIDE -

/ém/ %/@« 8/1/02

CHIEF, OFFICE OF SIGNS ANP’ﬁELINEATION DATE REVISION REVISION

High-Occupancy Vehicle Guidelines, 2003 Edition CH-5¢ 18



CHAPTER 5¢ HOV SIGNSAND MARKINGS

STATE OF CALIFORNIA - DEPARTMENT OF TRANSPORTATION
mutco Nuveer __NONe cooeG85-8

‘4—

L
| Alicia [y
1. Series C or D alphabets,
L abbreviations and
hyphenations may be
P k w used to maintain minimum
sign widths. Smaller letter
M heights, 4"(100 mm)
minimum, may be used as
a last option.
2. For arrow size and
dimensions, see Standard
Arrows for Directional Signs

v \N V) in Chapter 5, Appendix 1.

< A >

SIGN SIZE DIMENSIONS (Inches)

(Inches) | A |B|C|D|E|F|G|H]|J K L|M|N
Variablex 72| Var. | 72 | 1 | 18 |9-1/2|7-1/2| 3-3/4|1-1/8| 8 | 6UC&4-1/2LC | 6 [4-1/2| 3
Variable x 84| Var. | 84 [1-1/4| 18 |9-5/8(7-1/2| 3-3/4|1-1/8| 10 8UC&6LC 8 6 6

SIGN SIZE DIMENSIONS (Millmeters)

(mm | A|B|C|D|E|F|G|H]|J K L|M|N

Variable x 1829 | Var. (1829( 25 | 457 241|191 | 95 | 29 | 203 |150UC&113LC|152 (114 | 76
Variable x 2134 | Var. [2134| 32 | 457 {244 |191| 95 | 29 | 254 |200UC&150LC| 203|152 (152

COLORS
BORDER, LEGEND & DIAMOND - WHITE (REFLECTIVE)
DIAMOND BACKGROUND - BLACK (NON-REFLECTIVE)
BACKGROUND - GREEN (REFLECTIVE)
- THE POLICY FOR INTENDED USAGE OF THIS SIGN IS SHOWN ON REVERSE SIDE -

/_&mﬂ/ %X«n 8/1/02

CHIEF, OFFICE OF/{IGNS AN?’ﬂELINEATION DATE REVISION REVISION

High-Occupancy Vehicle Guidelines, 2003 Edition CH-5¢ 19



CHAPTER 5¢ HOV SIGNSAND MARKINGS

STATE OF CALIFORNIA - DEPARTMENT OF TRANSPORTATION
CODE G85'9

CARPOOLS ONLY |

Barranca Rd

LS EXIT ONLY B
K

Z we61C

\ 4

< A

Note:
For arrow size and dimensions, see Standard Arrows for Directional Signs in Chapter 5, Appendix 1.

SIGN SIZE DIMENSIONS (Inches)

(Inches) | A gl c|D|E|F|G|H|J|K]|L M N|P|R|Is|T|u
Variable x70 |Vvar.| 70 | 2 | 35| 24 | 36 1834 12 | 3 |5-w4 5 [133uc&1oLcls-u210D| 16 [126] 3 | 9

Variable x 100 | Var.|100| 2 | 50 | 24 | 36 [18-3/4f 12 | 3 | 13| 11 |13.3UC&10LC|14.3(10D| 20 (126| 3 | 12

SIGN SIZE DIMENSIONS (Millimeters)

mm) talBslc|pl|le|Fle|H|la|K]|L M N|P|R|S|T|uU

Variable x 1778 Var.{1778| 51 |889(610(914|476|305| 76 | 140|127 B30UC & 250LC| 216 |25000 406 [3200| 76 | 229

Variable x 2540| Var. {2540| 51 |1270{610 (914|476 |305| 76 | 330|279 B30UC & 250LC| 363 |2500 508 [3200| 76 | 305

COLORS
BORDER, LEGEND & DIAMOND - WHITE (REFLECTIVE)
LEGEND ON WHITE BACKGROUND - BLACK (NON-REFLECTIVE)
DIAMOND BACKGROUND - BLACK (NON-REFLECTIVE)
BACKGROUND - GREEN & WHITE (REFLECTIVE)

- THE POLICY FOR INTENDED USAGE OF THIS SIGN IS SHOWN ON REVERSE SIDE -

. S 8/1/02

I
CHIEF, OFFICE OF}{GNS AN9'6ELINEATION DATE

/

REVISION REVISION

High-Occupancy Vehicle Guidelines, 2003 Edition CH-5¢ 20



CHAPTER 5¢ HOV SIGNSAND MARKINGS

STATE OF CALIFORNIA - DEPARTMENT OF TRANSPORTATION

cope_(586-8

mutco numeer __NONe

A
>
v

Note: Series C or D alphabets, abbreviations and hyphenations may be used
for the primary message to maintain minimum sign widths. Smaller letter
heights, 4”(100 mm) minimum, may be considered as a last option.

SIGN SIZE DIMENSIONS (Inches)

(Inches) |'A |B|C|D|E|F|G|H]|J K L{M|[N|P|R
Variable x 60| Var.| 60 | 1 | 18 |9-1/2[7-1/2]3-34] 1-1/8]6-1/2] 6UC&4-1/2LC | 6 [412[4E | 3 | 3
Variable x 78| Var.| 78 [1-1/4] 18 [958[7-112[3-314| 1-18|812] sucesLc | 8 | 7 [6E | 5 | 6

SIGN SIZE DIMENSIONS (Millmeters)

(mm) AlB|c|D|E|F|G|H]|J K Li{M|N|P|R

Variable x 1524 | Var. (1524 25 |457 (241|191 | 95 | 29 [165 |150UC&113LC| 152 | 114 [LOOE| 76 | 76

Variable x 1981 | Var. [1981( 32 (457|244 (191 | 95 | 29 | 216 |200UC&150LC| 203 [178 L50E|127 | 152

COLORS
BORDER, LEGEND & DIAMOND - WHITE (REFLECTIVE)
DIAMOND BACKGROUND - BLACK (NON-REFLECTIVE)
BACKGROUND - GREEN (REFLECTIVE)
- THE POLICY FOR INTENDED USAGE OF THIS SIGN IS SHOWN ON REVERSE SIDE -

/_&mﬂ/ %/f/b(l 8/1/02

CHIEF, OFFICE OF/{IGNS AN?’sELINEATION DATE REVISION REVISION

High-Occupancy Vehicle Guidelines, 2003 Edition CH-5¢ 21



CHAPTER 5¢ HOV SIGNSAND MARKINGS

STATE OF CALIFORNIA - DEPARTMENT OF TRANSPORTATION
mutco numeer __NONE cooe_G86-9

c> ‘4— R
A / \'/NOI.G: -
f T Series C or D alphabets, abbreviations
E F and hyphenations may be used for the
D primary message to maintain minimum

sign widths. Smaller letter heights,
4"(100 mm) minimum, may be used as
a last option.

—

North
B Alicia
Pkwy

NEXT
EXIT

| } o

v \ v/
< A >

SIGN SIZE DIMENSIONS (Inches)

(Inches) | A |B|Cc|D|E|F|G|H|J K LIM|N|P|R
Variable x 72|Var.| 72 | 1 | 18 |9-1/2|7-1/2|3-3/4|1-1/8|6-1/2 | 6UC&4-1/2LC | 6 |412| 4E | 3 | 3
Variable x 90| Var. | 90 [1-1/4| 18 |9-5/8|7-1/2|3-3/4|1-U8| 8 8UC&LC | 8 | 6 | 6E 6
SIGN SIZE DIMENSIONS (Millmeters)

(mm) A|B|C|D|E|F|G|H]|J K L{M|N]|P|R

Variable x 1829 | Var. (1829( 25 (457 (241|191 95 | 29 | 165 |150UC&113LC|152|114 1OOE| 76 | 76

Variable x 2286 | Var. [2286| 32 (457 |244|191| 95 | 29 | 203 |200UC&150LC|203 | 152 150E| 127|152

COLORS
BORDER, LEGEND & DIAMOND - WHITE (REFLECTIVE)
DIAMOND BACKGROUND - BLACK (NON-REFLECTIVE)
BACKGROUND - GREEN (REFLECTIVE)
- THE POLICY FOR INTENDED USAGE OF THIS SIGN IS SHOWN ON REVERSE SIDE -

/ém/ %M« 8/1/02

CHIEF, OFFICE OF/{IGNS ANyﬁELINEATION DATE REVISION REVISION

High-Occupancy Vehicle Guidelines, 2003 Edition CH-5¢ 22



CHAPTER 5¢ HOV SIGNSAND MARKINGS

STATE OF CALIFORNIA - DEPARTMENT OF TRANSPORTATION

muTco NumBer _NONe cooe G86-10

B CARPOOLS ONLY N
Barranca Rd [
LEFT EXIT -1/2 MILE 8

+

Variablex 70 |Var.| 70 | 2 | 35|24 |36 [18-34 12| 3 | 8 |10D| 8 [13.3UC&10LC| 11|16 (126] 3 | 9

Variable x 100 |Var.|100| 2 | 50 [ 24 | 36 [18-3/4 12 | 3 | 15 [10D| 14 |13.3UC & 10LC| 17 | 20 (126| 3 |12

SIGN SIZE DIMENSIONS (Millimeters)
(mm)

A|B|C|D|E|F|G|H|J|K|[L|M| N PIR|S|T|U

Variable x 1778| Var.|1778| 51 | 889 (610|914 | 476|305 76 | 203{250D| 203 B30UC & 250LC} 279|406 |3200 76 | 229

Variable x 2540| Var. [2540( 51 1270|610 (914 |476|305| 76 | 381[250D] 356 330UC & 250LC 432 508 3200 76 | 305

COLORS
BORDER, LEGEND & DIAMOND - WHITE (REFLECTIVE)
LEGEND ON WHITE BACKGROUND - BLACK (NON-REFLECTIVE)
DIAMOND BACKGROUND - BLACK (NON-REFLECTIVE)
BACKGROUND - GREEN & WHITE (REFLECTIVE)

- THE POLICY FOR INTENDED USAGE OF THIS SIGN IS SHOWN ON REVERSE SIDE -

. S 8/1/02

CHIEF, OFFICE OF/{GNS AN?ﬁELINEATION DATE REVISION REVISION

High-Occupancy Vehicle Guidelines, 2003 Edition CH-5¢ 23




CHAPTER 5¢ HOV SIGNSAND MARKINGS

STATE OF CALIFORNIA - DEPARTMENT OF TRANSPORTATION

muTconumeer __NONe copeG92-1
G
C ’4 G ’+ L
“ ? | \/
N
F
D X
F
v ¥
B J ¥
CARPOOL LANE [
J
ENTRANCE X
v \ v/
< A >
SIGN SIZE DIMENSIONS (Inches)
(nches) ' Aals|c|p|E|Fle|H|a|k]|L

36 x 36 36 | 36 |1/2| 18 |9-1/2|7-1/2 (3-3/4|11-1/8] 3 | 4C [1-1]2

48 x 42 48 | 42 | 3/4 | 18 |9-318|7-1/2(3-3/4|11-1/8] 4 | 5C [1-7/8
SIGN SIZE DIMENSIONS (Millimeters)

mm ' als|c|plelFle|Hu|slk]|L
914 x 914 914|914 13 |457|241|191| 95 | 29 | 76 100Q 38
1219 x 1067 |1219|1067| 19 [457(238|191| 95 | 29 | 102 [125C| 48

COLORS
BORDER, LEGEND & DIAMOND - WHITE (REFLECTIVE)
DIAMOND BACKGROUND - BLACK (NON-REFLECTIVE)
BACKGROUND - GREEN (REFLECTIVE)
- THE POLICY FOR INTENDED USAGE OF THIS SIGN IS SHOWN ON REVERSE SIDE -
CHEF, OFFICE O/ﬁGNSAND))E’L\NEATION DATE REVISION REVISION
7
CH-5¢ 24

High-

Occupancy Vehicle Guidelines, 2003 Edition



CHAPTER 5¢ HOV SIGNSAND MARKINGS

STATE OF CALIFORNIA -

DEPARTMENT OF TRANSPORTATION

mutco numBer __None CODE _RS_Z'}_
—>'<—D H
I
A y N\
e
=
l G
S 4
K
CARPOOL|
S 2
B M
LANE i
S 2
M
AHEAD | *
_ v
M
1/2 MILE | *
_ v
\ 7
< A
SIGN SIZE DIMENSIONS (Inches)

(nches) | A | B|c|D|E|F|G|H|JIJ|K|L]|MI|N
30x60 30| 60 | Y2 |34 | 18 |9-1/4|7-1/2|33/4|1-1/8] 5 5C | 312 | 1-7/8
36 x 66 3% | 66 | 58 | 7/8 18 |9-5/16| 7-1/2 | 3-3/4 | 1-1/8| 5 6C 4 | 21/4
48 x 84 48 | 84 | 3/4 |1-14| 18 |9-3/8|7-1/2|3-3/4|1-1/8| 7 8C 6 3
SIGN SIZE DIMENSIONS (Millimeters)

mm Al |lc|D]E]F|]c|nH]I]k]|[L[M]|N
762 x 1524 762 | 1524 | 13 19 | 450 | 235 | 191 | 9% 29 | 127 |125C| 89 48
914 x 1676 914 11676 | 16 22 | 450 [ 237 | 191 | 9% 29 | 127 |150C| 102 | 57
1219x 2134 (1219|2134 19 | 31 | 450 | 238 | 191 | %5 29 | 178 |200C| 152 | 76

COLORS

BORDER, LEGEND & DIAMOND BACKGROUND - BLACK (NON-REFLECTIVE)
DIAMOND & BACKGROUND - WHITE (REFLECTIVE)

- THE POLICY FOR INTENDED USAGE OF THIS SIGN IS SHOWN ON REVERSE SIDE -

sy e

8/1/02

CHIEF, OFFICE OF AIGNS ANP’sELINEATION

DATE

REVISION

REVISION

1

High-Occupancy Vehicle Guidelines, 2003 Edition

CH-5¢ 25




CHAPTER 5¢ HOV SIGNSAND MARKINGS

STATE OF CALIFORNIA - DEPARTMENT OF TRANSPORTATION
mutco numeer __None cooe R82B

-»>) '¢ D
»lleC J
| / i
( Y E v
AM-_ _AM|_* F
5 - - vV A (43
PM- PM Fy
— —— % G ¥
MON - FRI A ;I
N 7
< A >
NOTE: Specify times when ordering.
SIGN SIZE DIMENSIONS (Inches)
(Inches) A|lB|C|D|E|F|G|HI]]I
30x 24 30 | 24 | 12 | 3/4 4 4C | 2-1/2| 3C |1-78
36 x24 36 | 24 | 518 | 7/8 4 4D | 2-12| 3D | 2-1/4
48 x 36 48 36 | 34 |1-114] 5 6D 4 4D 3
SIGN SIZE DIMENSIONS (Millimeters)
(mm) AlB|lc|D|E|F|G|H]|J
762 x 610 762 | 610 | 13 | 19 | 102 |100C| 64 | 75C | 48
914 x 610 914 | 610 | 16 | 22 | 102 |100D| 64 | 75D | 57
1219x914 (1219 914 | 19 | 31 | 127 (150D | 102 (100D | 76
COLORS
BORDER & LEGEND - BLACK (NON-REFLECTIVE)
BACKGROUND - WHITE (REFLECTIVE)
- THE POLICY FOR INTENDED USAGE OF THIS SIGN IS SHOWN ON REVERSE SIDE -
s e 8/1/02
CHIEF, OFFICE OF AIGNS ANP’6ELINEATION DATE REVISION REVISION

I

High-Occupancy Vehicle Guidelines, 2003 Edition CH-5¢ 26



CHAPTER 5¢ HOV SIGNSAND MARKINGS

STATE OF CALIFORNIA - DEPARTMENT OF TRANSPORTATION

mutco Numeer __None CODE _B§4_‘1_
o s
e i
“ , I \/
I
v
E —+—
l G
_+_ R 2
K
A
L
B v
M
CARPOOL
N
\d
M
LANE
N
\d
v N 7
< A

SIGN SIZE DIMENSIONS (Inches)

(nches) | Al B|c|D|E|F|G|H|IJ|K|L|[M|N]|P
30x54 30 54 1/2 | 34 18 [9-1/4(7-1/2|3-3/4]|1-1U8| 5 6D 4 5C | 1-7/8
36 x 60 36 60 58 | 7/8 18 |9-5/16( 7-1/2 [ 3-3/4| 1-1/8| 5 8D 5 6C | 2-1/4
48X 72 48 | 72 | 34 [1-1/4| 18 |9-3/8|7-1/2|334|1-u8| 7 |10D| 6 | 8C | 3
SIGN SIZE DIMENSIONS (Millimeters)

m | A|lB|c|D|E|F|G|H|J|K|L|[M|N]|P
762x1372 | 762 |1372| 13 | 19 | 450 | 235 | 191 | 95 | 29 | 127 |150D| 102 | 125C| 48
914x1524 | 914 |1524| 16 | 22 | 450 | 237 | 191 | 95 | 29 | 127 |200D| 127 | 150C | 57
1219x 1829 (1219|1829 19 31 | 450 | 238 | 191 | 95 29 | 178 [250D| 152 [ 200C| 76

COLORS
BORDER, LEGEND & DIAMOND BACKGROUND - BLACK (NON-REFLECTIVE)
DIAMOND & BACKGROUND - WHITE (REFLECTIVE)

- THE POLICY FOR INTENDED USAGE OF THIS SIGN IS SHOWN ON REVERSE SIDE -

7 %M 8/1/02

CHIEF, OFFICE OF BIGNS ANP’SELINEATION DATE REVISION REVISION

/

Z
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CHAPTER 5¢ HOV SIGNSAND MARKINGS

STATE OF CALIFORNIA

- DEPARTMENT OF TRANSPORTATION

mutco NnumBer __None cooeR84-2
L
e "’ I
X 7 N
T 't G xJ
E }_Xi
l G
- '
K
CARPOOL|
_v
B M
LANE i
v
M
ENDS | ©
. 2
M
/2 MILE | &
v
N\ /
< A
SIGN SIZE DIMENSIONS (Inches)
(nches) | A { B | c|D|E|F|G|H|JIJ|K]|L]|M]|N
30X 60 30 | 60 | V2 | 34 | 18 |914|7-12|334 (18| 5 | 5C |312| 178
36 x 66 % | 66 | 58| 78 | 18 9516/ 7-12|334 |1-18] 5 | 6C | 4 |2ua
48 x 84 48 | 84 | 3/4 |1-w4| 18 |9-3B8[7-12|334]118] 7 [ sc | 6 | 3
SIGN SIZE DIMENSIONS (Millimeters)
mm T alBs|c|[pop|lE]F]c][H]|[I]k][L][M][N
762%x1524 | 762 (1524 | 13 | 19 | 450 | 235 | 191 | 95 | 29 | 127 |125C| 89 | 48
914x 1676 | 914 |1676| 16 | 22 | 450 | 237 | 101 | 95 | 29 | 127 [150C| 102 | 57
1219x 2134 12192134 ] 19 | 31 [ 450 [ 238 [ 191 | 95 | 29 [ 178 [200c]| 152 | 76
COLORS

BORDER, LEGEND & DIAMOND BACKGROUND - BLACK (NON-REFLECTIVE)
DIAMOND & BACKGROUND - WHITE (REFLECTIVE)

- THE POLICY FOR INTENDED USAGE OF THIS SIGN IS SHOWN ON REVERSE SIDE -

sy e

8/1/02

CHIEF, OFFICE OF AIGNS ANP’SELINEATION DATE REVISION REVISION

/

Z

High-Occupancy Vehicle Guidelines, 2003 Edition

CH-5¢ 28




CHAPTER 5¢ HOV SIGNSAND MARKINGS

STATE OF CALIFORNIA - DEPARTMENT OF TRANSPORTATION
MUTCD NUMBER CODE __R_SQ_
A
\
M
2
CARPOOLS e
N 2 A
B K
ONLY i
_ v
N
v
AM-_  AM|_r
K v
MON - FRI LS
7y
A
v S 4 NOTE:
Specify times and AM
< A or PM when ordering.

SIGN SIZE DIMENSIONS (Inches)

(nches) |'AlB|c|D|E|F|G|H|JIJ|K|[L|M|N|P|R|[S]|T
30x 60 30 | 60 | 12| 3/4 | 18 |91/4|7-1/2(3-3/4(1-1/8| 4 |4C | 3 | 5 | 5B | 4C | 3C | 178
36x60 | 36 | 60 | 58| 7/8 | 18 |95/16|7-1/2|3-3/4|1-1/8] 4 | 4D | 3 | 5 | 5C | 4D | 3D | 214
48x72 | 48 | 72 | 34 [1-v4| 18 |9-3/8|7-1/2|3-3/4|1-18] 5 [4D| 3 | 7 | 7c|D| 40| 3
SIGN SIZE DIMENSIONS (Millimeters)

mm) T alB|c|D|E|F|G|H|IJ|K|L|[M|[N]|P|R]|S]|T
762x1524 | 762 [1524| 13 | 19 | 450 | 235 | 191 | 95 | 29 | 102 [100C| 76 | 127 |125B|100C| 75C | 48
914x 1524 | 914 [1524| 16 | 22 | 450|237 [ 191 | 95 | 29 | 102 [100D| 76 | 127 |125¢C|100D| 75D | 57
1219x 1829 |1219|1820| 19 | 31 | 450 [ 238 [ 101 | 95 | 29 | 127 |100D| 76 | 178 |175C|125D|100D| 76

COLORS
BORDER, LEGEND & DIAMOND BACKGROUND - BLACK (NON-REFLECTIVE)
DIAMOND & BACKGROUND - WHITE (REFLECTIVE)
- THE POLICY FOR INTENDED USAGE OF THIS SIGN IS SHOWN ON REVERSE SIDE -
ey e, 8/1/02
CHIEF, OFFICE OF%GNS ANP’sELINEATlON DATE REVISION REVISION
/
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CHAPTER 5¢ HOV SIGNSAND MARKINGS

STATE OF CALIFORNIA - DEPARTMENT OF TRANSPORTATION
mutconumeer __None cooe R86-2

?Djhh

p

LEFT .
v
M
| LANE
L
v v
* K
Dj— Y—%
L) K
CARPOOLS N
. A
M
ONLY [
. A
A\ /
-« A
SIGN SIZE DIMENSIONS (Inches)
(nches) T Al B|c|D|E|F|lc|H|a|lKkK|L|[M|[N]|P
30 X 60 30 | 60 | 12| 34 | 18 |9-1a|7-12]334|118] 4 | 5D | 3 | 4ac |18
36 X 66 3 | 66 | 58 | 7/8 | 18 |95/16 7-12(3-314| 1-y8| 4 | 6D | 31| s5C |2-18
48 x 84 48 | 84 | 314 {114 18 |938| 712|334 (18| 6 [ 8D | 5 | 6Cc | 3
SIGN SIZE DIMENSIONS (Millimeters)
mm) T AalBlc]DplE]lF]G[H]I]K][L]I[M][NTP
762x1524 | 762 |1524| 13 | 19 | 450 | 235 | 191 | 95 | 29 | 102 [125¢C| 76 | 100C| 48
914 x1676 | 914 |1676| 16 | 22 | 450 | 237 | 191 | 95 | 29 | 102 [150C| 89 |125C| 57
1219x2134 |1219 [2134] 19 | 31 | 450 | 238 | 101 | 95 | 29 | 152 [200c| 127 [ 150c| 76

COLORS
BORDER, LEGEND & DIAMOND BACKGROUND - BLACK (NON-REFLECTIVE)
DIAMOND & BACKGROUND - WHITE (REFLECTIVE)

- THE POLICY FOR INTENDED USAGE OF THIS SIGN IS SHOWN ON REVERSE SIDE -

Do, %M 8/1/02

CHIEF, OFFICE OF/éGNS ANP’SELINEATION DATE REVISION REVISION

/
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CHAPTER 5¢ HOV SIGNSAND MARKINGS

STATE OF CALIFORNIA - DEPARTMENT OF TRANSPORTATION

MUTCD NUMBER

cooe_R86-3

CARPOOLS [, i
B ONLY | &

_AM-__AM|

_PM-__PM|[ =
v K

MON - FRI s 4
Y
\S /)
NOTE:
< A Specify times when ordering.
SIGN SIZE DIMENSIONS (Inches)

(nches) |'A|lB|c|D|E|F|G|H|[J|K|L|M|[N|P|R|S]|T
30x66 | 30 | 66 | U2 | 3/4 | 18 |9-1/4|7-1/2|3-3/4(1-1/8| 4 |4C | 3 | 5 | 5B | 4C | 3C | 178
36x66 | 36 | 66 | 5/8 | 7/8 | 18 |95/16|7-1/2(3-3/4(1-1/8| 4 |4D | 3 | 5 | 5C | 4D | 3D | 2-1/4
48x78 | 48 | 84 | 3/4 |1-14| 18 |9-3/8|7-112(3-3/4(1-1/8| 4 |4D| 3 | 6 | 7C|5D| 4D | 3
SIGN SIZE DIMENSIONS (Millimeters)

mm P alg|lc|p|E|lF|lc|H]I]k]L[M][N]P]R]S]T
762x1676 | 762 [1676 13 | 19 | 450 | 235 [ 101 | 95 | 29 | 102 {100c| 76 | 127 |1258|100c| 75C | 48
914x 1676 | 914 [1676| 16 | 22 | 450|237 | 191 | 95 | 29 | 102 [100D| 76 | 127 |125C|100D| 75D | 57
1219x 2134 |1219(2134| 19 | 31 [ 450 [ 238 [ 191 | 95 | 29 [ 102 [100D] 76 | 152 [175C]125D] 100D] 76

COLORS
BORDER, LEGEND & DIAMOND BACKGROUND - BLACK (NON-REFLECTIVE)
DIAMOND & BACKGROUND - WHITE (REFLECTIVE)

- THE POLICY FOR INTENDED USAGE OF THIS SIGN IS SHOWN ON REVERSE SIDE -

/.&//w/; %&m 8/1/02

CHIEF, OFFICE OF AIGNS ANP'SELINEATION DATE REVISION REVISION

/
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CHAPTER 5¢ HOV SIGNSAND MARKINGS

STATE OF CALIFORNIA - DEPARTMENT OF TRANSPORTATION
mutco numeer  NONne cooe_R87-1

CARPOOLS ONLY

m —»

F
5 v 2 OR MORE PERSONS
! PER VEHICLE
v
< A >
NOTES:

1. Specify number of persons per vehicle when ordering.
2. Forarrow dimensions, see Standard Arrows for Directional Signs in Chapter 5, Appendix 1.

DIMENSIONS (Inches)
K|{L|M|N|P|R|S]|]T]|U
3

3

SIGN SIZE
(nches) A Tg [ c|o|e]rle|n]a

168x70 | 168 | 70 | 1 |1-3/4] 35 | 24 | 36 |18-1/2| 12
192x100 | 192 (100 |1-1/2| 2 | 50 | 24 | 36 |18-3/4 12

9-1/2| 10D| 8 | 6E | 4 |16-1/2| 8E
16 | 12D| 12 | 8E | 8 |16-1/2| 10E | 12

DIMENSIONS (Millmeters)

mm alg|lc|D|leElFrlc][H]a]k]L[M][N][P][R]s|[T]U
4267 x 1778 | 4267|1778 | 25 | 44 | 889 | 610 914 | 470 | 305 | 76 | 241 | 2500| 203 |150E | 102 | 419 [200E | 229
4877 x 2540 | 4877|2540 | 38 | 51 [1270( 610 | 914 | 476 | 305 | 76 | 406 [ 300D| 305 |200€ | 203 | 419 |250€| 305

SIGN SIZE

COLORS
BORDER, LEGEND & DIAMOND BACKGROUND - BLACK (NON-REFLECTIVE)
DIAMOND & BACKGROUND - WHITE (REFLECTIVE)

- THE POLICY FOR INTENDED USAGE OF THIS SIGN IS SHOWN ON REVERSE SIDE -

/.&M/ %/@n 8/1/02

CHIEF, OFFICE OF/gGNS AN%ELINEATION DATE

High-Occupancy Vehicle Guidelines, 2003 Edition CH-5¢ 32



CHAPTER 5¢ HOV SIGNSAND MARKINGS

STATE OF CALIFORNIA - DEPARTMENT OF TRANSPORTATION

muTcD NuMeer __NONE cooe_R87-2
U
T _A_L_f
v
I E ? N M
F A v
v
. CARPOOLS ONLY|™%>
R
F 2 OR MORE PERSONS v ! v *
—+— PER VEHICLE I S
T N S_F
< A >

NOTES:
1. Specify number of persons per vehicle when ordering.
2. For Route Shield details, see Sign Specifications G26-1, G27-1 or G28-1,

in Chapter 5, Appendix 1.
3. For arrow size and dimensions, see Standard Arrows for Directional Signs

in Chapter 5, Appendix 1.

SIGN SIZE DIMENSIONS (Inches)

(nches) ATl clo]e|Fle|H|a]xk][L]mM[N]P][R]S]T]U
132x70 [132|70 | 1 [1-34] 35 [ 24 [ 36 8w 12| 3 [12 | 18| 6|0 9 |5E| 4 | 9o
132x72 |132|72 | 1 [134] 36 | 24 |36 [18w 12| 3 [13| 18] 6E|eD| 9| 5E] 4 | 9

SIGN SIZE DIMENSIONS (Millmeters)

mm T alelc|ole|Fr]c]h]a]lxk]L]mM[N][P]R]S][T]U
3353 x 1778 |3353[1778| 25 | 44 | 889 | 610|914 | 470 | 305 | 76 | 305 | 457 | 150E [2000| 229 | 125€] 102 | 229
3353 1829 [3353(1820| 25 | 44 [ 914 610 [ 914 | 470 | 305 | 76 | 330 | 457 |150E 200D | 229 | 125E | 102 | 229

COLORS
BORDER, LEGEND & DIAMOND BACKGROUND - BLACK (NON-REFLECTIVE)
DIAMOND & BACKGROUND - WHITE (REFLECTIVE)

- THE POLICY FOR INTENDED USAGE OF THIS SIGN IS SHOWN ON REVERSE SIDE -

i 8/1/02

CHIEF, OFFICEOF/gGNS AN?gELINEATION DATE REVISION REVISION

I
y
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CHAPTER 5¢ HOV SIGNSAND MARKINGS

STATE OF CALIFORNIA - DEPARTMENT OF TRANSPORTATION

mutco NumMeer __None cooeR91-2
D]
) W%
Cr|e R
f ?_/| il e
F G
G
_+— *

: TRUCKS 1
OVER 5 TONS |+
OR VEHICLES [ -

WITH TRAILERS|__+°
y N\ /)
< A
SIGN SIZE DIMENSIONS (Inches)
(Inches) AlB|C|D|E|F|G|H|I|K|L|[M|N]|P]|R

36 X 66 36 | 66 | 58| 7/8 | 18 |95/16|7-1/2|3-3/4(1-1/8|3-1/2| 6E |3-1/2| 5C | 5B |2-1/4

48 x 78 48 | 78 | 3/4 |1-U4| 18 |9-3/8|7-1/2|3-3/4|1-18| 5 | 8E | 4 | 6C | 6B | 3
SIGN SIZE DIMENSIONS (Millimeters)
(mm) AlB|C|D|E|F|G]|HI|]J K|{L|M|N|P]|R

914x 1676 | 914 (1676| 16 | 22 | 457 | 237 | 191 | 95 | 29 | 89 |150E| 89 |125C|125B | 57
1219x 1981 [1219|1981| 19 | 32 | 457 | 238 | 191 | 95 | 29 | 127 | 200E| 102 | 150C| 150B | 76
COLORS

BORDER, LEGEND & DIAMOND BACKGROUND - BLACK (NON-REFLECTIVE)
DIAMOND & BACKGROUND - WHITE (REFLECTIVE)

- THE POLICY FOR INTENDED USAGE OF THIS SIGN IS SHOWN ON REVERSE SIDE -

/&//W/; %/b\—o 8/1/02

CHIEF, OFFICE OF SIGNS ANP'SELINEATION DATE REVISION REVISION
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CHAPTER 5¢ HOV SIGNSAND MARKINGS

STATE OF CALIFORNIA -

MUTCD NUMBER NONE

DEPARTMENT OF TRANSPORTATION

CLEAN AIR DECAL

VEHICLES WITH DMV

0K

\4

DIMENSIONS (Inches)

SIGN SIZE
(Inches) A Bl clop E

F |G| H

30x 12 30 | 12 | 3/8 | 1/2 |2-3/4)2-

12C|1-12 | 1-1/2

36 x 15 36 | 15 | 3/8 | 5/8 |3-1/2

3B | 2 (214

DIMENSIONS (Millimeters)

SIGN SIZE
(mm) AlBlc|p|E|F|ac]|H
762x305 | 762 | 305| 10 | 13 | 70 |63c | 38 | 38

758 | 51 | 57

914 x 381 914 | 381 | 10 | 16 | 89

COLORS

BORDER & LEGEND - BLACK (NON-REFLECTIVE)
BACKGROUND - WHITE (REFLECTIVE)

- THE POLICY FOR INTENDED USAGE OF THIS SIGN IS SHOWN ON REVERSE SIDE -

Ao %M 8/1/02

REVISION

REVISION

DEPUTY CHIEF, DIy(SI ON OF/PﬁAFFIC OPERATIONS DATE

/

CH-5¢ 35
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CHAPTER 5¢ HOV SIGNSAND MARKINGS

STATE OF CALIFORNIA

- DEPARTMENT OF TRANSPORTATION

mutconumeer __None *‘ H!" N cooe R93-2
HHe \/
A T * _+_ /
NOTE:
E Specify number of persons
l per vehicle when ordering.
j— _v
K
CARPOOL|
v
K
L M
K
| OR MORE|
L
_ v
K
PERSONS|
K
PER i
v
K
VEHICLE |_+
D
C
\ 4 %X:\—j
< A
SIGN SIZE DIMENSIONS (Inches)

(nches) | A | B |C|D|E|F|G|H|JI|K]|L|MIN

30x72 30 72 | 12 | 34 | 18 |9-1/4|71/2|3-3/4|11/8|31/4| 5C | 6D | 1-7/8

36 x84 36 84 | 5/8 | 7/8 18 |9-5/16| 7-1/2 | 3-3/4 | 1-1/8 | 4 6C 8D | 2-1/4
SIGN SIZE DIMENSIONS (Millimeters)

(mm) A |B|C|D|E|F|G|H|JIJ]|K|L|M]I|N
762 x 1829 762 | 1829 | 13 19 | 457 | 235 | 191 | 95 29 83 |125C| 150D | 48
914 x 2134 914 | 2134 | 16 22 | 457 | 237 | 191 | 95 29 | 102 | 150C| 200D | 57

COLORS
BORDER, LEGEND & DIAMOND BACKGROUND - BLACK (NON-REFLECTIVE)
DIAMOND & BACKGROUND - WHITE (REFLECTIVE)
- THE POLICY FOR INTENDED USAGE OF THIS SIGN IS SHOWN ON REVERSE SIDE -

s e 8/1/02

CHIEF, OFFICE OF IGNSANP’SELINEATION DATE REVISION REVISION
High-Occupancy Vehicle Guidelines, 2003 Edition CH-5¢ 36




CHAPTER 5¢ HOV SIGNSAND MARKINGS

STATE OF CALIFORNIA - DEPARTMENT OF TRANSPORTATION
mutco numBer  NONeE CODE SRSQ‘}_

m —»

T

CARPOOL VIOLATION

$271
MINIMUM FINE

(o8]

A
>
v

NOTE: Specify fine amount when ordering.

SIGN SIZE DIMENSIONS (Inches)
(nches) 1 Al lc|olelrFlc|H|alk|lL]|M|[N][P|R]S
192x70 | 102| 70 | 1 |1-3/4| 35 | 24 | 36 1812l 12 | 3 | 10 | 10D | 9 | 12E | 10E

SIGN SIZE DIMENSIONS (Millimeters)
mm falB|lc|DlE|F|le|H]|a|k|lL|[M|N|P|R]|S
4877 x 1778 | 4877|1778 25 | 44 | 889 | 610 | 914 | 470 | 305 | 76 | 254 | 10D | 229 |300E | 250 | 220

COLORS
BORDER, LEGEND & DIAMOND BACKGROUND - BLACK (NON-REFLECTIVE)
DIAMOND & BACKGROUND - WHITE (REFLECTIVE)

- THE POLICY FOR INTENDED USAGE OF THIS SIGN IS SHOWN ON REVERSE SIDE -

L, fres 8/1/02

CHIEF, OFFICE OF, IGNSAN?’SELINEATION DATE REVISION REVISION

I
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CHAPTER 5¢ HOV SIGNSAND MARKINGS

STATE OF CALIFORNIA

- DEPARTMENT OF TRANSPORTATION

MUTCD NUMBER CODE _8&5&2_
=]
A T
. 2
K
CARPOOL| =
. A
M
; VIOLATION| &
. A
M
oy
M
MINIMUM| .
L
v
M
FINE ‘
L
v
\, J NOTE:
A = Specify fine amount,
when ordering.
< A

SIGN SIZE DIMENSIONS (Inches)

(nches) | Al B|c|D|E|JF|G|H]J[K][L]|IM[N]P
30 x 66 30 66 | 112 | 3/4 18 |9-1/4| 712 3-3/4|1-1/8| 5 5C 3 6D |1-7/8
36x78 36 | 78 | 5/8 | 7/8 18 |9-5/16 7-1/2|3-3/4 | 1-1/8| 6 6C 4 8D |2-1/4
48 x 96 48 | 96 | 3/4 |1-14| 18 |9-3/8| 7-1/2|3-3/4|1-1/8] 7 8C | 512 | 10D | 3
SIGN SIZE DIMENSIONS (Millimeters)

(mm | A|B|C|D|E|F|G|H[J]|K|]L|M[N]P
762 x 1676 762 | 1676 | 13 19 [ 450 [ 235 | 191 | 95 29 | 127 [125C| 76 | 150D | 48
914 x 1981 914 | 1981 | 16 22 | 450 | 237 | 191 | 95 29 | 152 |150C| 102 | 200D | 57
1219 x 2438 | 1219|2438 | 19 31 | 450 | 238 | 191 | 95 29 | 178 [200C| 140 | 250D | 76

COLORS
BORDER, LEGEND & DIAMOND BACKGROUND - BLACK (NON-REFLECTIVE)
DIAMOND & BACKGROUND - WHITE (REFLECTIVE)
- THE POLICY FOR INTENDED USAGE OF THIS SIGN IS SHOWN ON REVERSE SIDE -
/ém/; %/C’\—() 8/1/02
CHIEF, OFFICE OF IGNSANP’SELINEATION DATE REVISION REVISION
/
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CHAPTER 5¢ HOV SIGNSAND MARKINGS

STATE OF CALIFORNIA DEPARTMENT OF TRANSPORTATION

mutco NumBer __None cooe W11-1
+ Lt. or Rt.
*T » H ’+ /T
1 A —+—f N
E &_X;
G
v
|
K
x|
B : !
v
| A
i M
| ‘x
| L
| I 2
|
v \ ! /)
N o
R—>|
S |«
< A »
SIGN SIZE DIMENSIONS (Inches)

(nches) A B |cCc|D|E|F |G |H|I|K]|L]|M

30x60 | 30 | 60 | 1/2 |34 | 18 |9-1/4|7-1/2|33/4|1-1/8|7-1/2| 9 |[7-112 4-1/2 | 1-172 | 3-1/2 | 1-7/8

36x60 | 36 | 60 |58 | 7/8 | 18 [95/16|7-1/2|3-3/4|1-1/8 |7-1/2| 9 |7-12 412 | 112 | 3-12 | 2-1/4

Alw|lw|Z2

48x72 | 48 | 72 | 34 |L-14| 18 (9-38|7-1/2|33/4(1-1/8] 9 | 12 | 10 6 2 |4-34] 3

SIGN SIZE DIMENSIONS (Millimeters)
(mm) A | B C D E F G H J K L M N | P R[S T

762x 1524 | 762 |1524| 13 | 19 | 450 | 235|191 | 95 | 29 (191|229 | 191 | 76 | 114 | 38 | 89 | 48

914x 1524 | 914 |1524| 16 | 22 | 450|237 {191 | 95 | 29 | 191|229 | 191 | 76 | 114 | 38 | 89 | 57

1219x 1829|1219 (1829 19 | 31 | 450 | 238 | 191 | 95 | 29 | 229 305 | 254 | 102 | 152 | 51 | 121 | 76

COLORS
BORDER, LEGEND & DIAMOND BACKGROUND - BLACK (NON-REFLECTIVE)
DIAMOND - WHITE (REFLECTIVE)
BACKGROUND - YELLOW (REFLECTIVE)

- THE POLICY FOR INTENDED USAGE OF THIS SIGN IS SHOWN ON REVERSE SIDE -

7 %M 8/1/02

CHIEF, OFFICE OF%GNS ANP'6ELINEATION DATE REVISION REVISION

/

ya
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CHAPTER 5¢ HOV SIGNSAND MARKINGS

STATE OF CALIFORNIA

- DEPARTMENT OF TRANSPORTATION

mutco NumBer __None & cooe W59-1
+«D Hi< Lt. or Rt
A 3 7 \
F G Note:
For arrowhead dimensions,
E see Standard Arrowhead for
G Warning & Regulatory Sign
v in Chapter 5, Appendix 1
T 445 T
Deg.
B T L
\J
______ RON)_ 7 D I 2
' f
M
l K
v A\ l
SIGN SIZE DIMENSIONS (Inches)

(nches) falB|c|D|E|F|lG|H|a|lk|L|M|{N|P|R|S|T|U|V]|W

30x60 30|60 |1/2]|34 | 18 |9-1/4(7-1/2|13-3/4(1-1/8| 21 |15-3/4]13-1/4|5-1/4(3-5/8] 4 |9-5/8]15-5/8(33-5/16(335/8|1-7/8

36 x60 36 | 60 |5/8 | 7/8 | 18 |95/16(7-1/2|3-3/4(1-1/8| 21 |15-3/4{13-1/4|5-1/4|3-5/8| 4 |9-5/8(15-5/8]335/16|3358|2-1/4

48 x 72 48 | 72 | 3/4 (1-1/4| 18 (9-3/8|7-1/2|3-3/4|1-1/8| 27 (20-1/2|17-12] 7 |4-3/4|5-1/4(12-13/1620-3/4|443/8] 45 | 3
SIGN SIZE DIMENSIONS (Millimeters)

mm) falB|c|{D|E|F|lGc|H|I|K|L|IM|[N|[P|R|S|T|U|[V] W
762 x 1524 | 762 11524| 13 | 19 (450 | 235(191| 95 | 29 | 533|400 | 337 [ 133 | 92 | 102 | 244 | 397 | 846 | 854 | 48
914 x 1524 | 91411524| 16 | 22 | 450|237 1191 95 | 29 (533|400 (337 | 133 | 92 | 102 | 244 | 397 | 846 | 854 | 57
1219 x 1829(1219|1829] 19 | 31 {450 2381191 95 | 29 | 686 | 521 | 445 | 178 | 121 | 133 | 325 | 527 |1127|1143| 76

COLORS

BORDER, LEGEND & DIAMOND BACKGROUND - BLACK (NON-REFLECTIVE)
DIAMOND - WHITE (REFLECTIVE)
BACKGROUND - YELLOW (REFLECTIVE)

- THE POLICY FOR INTENDED USAGE OF THIS SIGN IS SHOWN ON REVERSE SIDE -

iy 2o

8/1/02

CHIEF, OFFICE OF%GNS ANP'SELINEATION

DATE

REVISION REVISION
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CHAPTER 5¢ HOV SIGNSAND MARKINGS

STATE OF CALIFORNIA - DEPARTMENT OF TRANSPORTATION

MUTCD NUMBER CODE _\LVEB_
/ )
A N
K
L
: —
My
——=L— D
v M
l
K
*P
\ Notes:
Speed Variable,
- A specify when ordering.
SIGN SIZE DIMENSIONS (Inches)

L M [ N P R
6E | 5-12| 12E | 5E | 3
8E |6-1/2| 16E | 6E |3-3/4
10E| 8 |20E| 8E [4-112

(nches) | ' A B[ Cc|D|E|F|[G|H]J
36x66 | 36 | 66 | 34 |1-1/4 | 18 |9516|7-12]3-3/4|1-18

48x78 | 48 | 78 | 7/8 |1-1/2| 18 | 938 |7-1/2|3-3/4|1-1/8
60x102 | 60 | 102 | 1 |1-34| 27 |131506 10 | 5 (1112

oo~ | R

SIGN SIZE DIMENSIONS (Millimeters)
(mm) A|lB|C|D|E|F|G|H|JI|K|L|IM|N|P]|R
914x 1676 | 914 |1676| 19 | 32 | 457 [ 237|191 | 95 | 29 | 102 |150E| 140 |300E | 125E| 76

1219x 1981 1219|1981 22 | 38 | 457 | 238 | 191 | 95 | 29 | 127 |200E| 165 [400E|150E| 95
1524 x 2591 1524|2591 | 25 | 44 | 686 | 354 | 254 | 127 | 38 | 152 |250E| 203 |500E | 200E | 114

COLORS
BORDER, LEGEND & DIAMOND BACKGROUND - BLACK (NON-REFLECTIVE)
DIAMOND - WHITE (REFLECTIVE)
BACKGROUND - YELLOW (REFLECTIVE)
- THE POLICY FOR INTENDED USAGE OF THIS SIGN IS SHOWN ON REVERSE SIDE -

Do, %M 8/1/02

CHIEF, OFFICE OF AIGNS ANP’ﬁELINEATION DATE

REVISION REVISION

/

Z
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CHAPTER 5¢ HOV SIGNSAND MARKINGS

STATE OF CALIFORNIA - DEPARTMENT OF TRANSPORTATION

mutconumeer __None %* cooe_W74-1
’*D H Lt. or Rt.
> ‘ C *!H M
' e
A * 7
I
G
LS
l G
v 4
K
THRU .
S A
B K
TRAFFIC L
S A
K
MERGE ft
v
K
RIGHT !
N &
v & A
Alternate Message,
Line 4: LEFT.
< A
SIGN SIZE DIMENSIONS (Inches)
(nches) A lB|c|D|E|F|G|H|JIJ|K|[L|M
30 x 60 30 | 60 | 1/2 | 3/4 | 18 [91/4|7-1/2|3-3/4|1-1/8| 4 | 5C |1-7/8
36 X 60 36 | 60 | 5/8 | 7/8 | 18 [9-5/16|7-1/2|3-3/4|1-1/8| 4 | 5D |2-1/4
48x72 48 72 | 3/4 [1-1/4] 18 |9-3/8|7-1/2|3-3/4(1-1/8| 6 7D 3

SIGN SIZE DIMENSIONS (Millimeters)

m {AlB|Cc|D|E|F|G|H|JIJ|K|L]|M
762x 1524 | 762 1524 | 13 | 19 |450 | 235 [ 191 | 95 | 29 | 102 [125C| 48
914x 1524 | 914 (1524 | 16 | 22 | 450 | 237 | 191 | 95 | 29 | 102 [125D| 57
1219x 1829(1219 [ 1829| 19 | 31 [450 [ 238 | 191 | 95 | 29 | 152 [175D| 76

COLORS
BORDER, LEGEND & DIAMOND BACKGROUND - BLACK (NON-REFLECTIVE)
DIAMOND - WHITE (REFLECTIVE)
BACKGROUND - YELLOW (REFLECTIVE)

- THE POLICY FOR INTENDED USAGE OF THIS SIGN IS SHOWN ON REVERSE SIDE -

/é//w/; %m 8/1/02

CHIEF, OFFICE OF SIGNS ANP'SELINEATION DATE REVISION REVISION

/

Z
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CHAPTER 5¢ HOV SIGNSAND MARKINGS

STATE OF CALIFORNIA - DEPARTMENT OF TRANSPORTATION

mutconumeer _None E cooe W75-1
}*D H ! Lt.or Rt
> | C > M
| e
A f g
v S 4
E —+—
l G
_+_ _*_
K
LANE L
S A
B K
ENDS :
. A
K
MERGE L
v
K
RIGHT !
L
\4 N A
Alternate Message,
Line 4;: LEFT.
< A
SIGN SIZE DIMENSIONS (Inches)

(nches) | Al B|c|D|E|F|G|H|JIJ|K]|LI[M
30 x 60 30 | 60 | 1/2 | 3/4 | 18 [9-1/4(7-1/2|3-3/4|1-1/8| 4 5C | 1-7/8
36 x 60 36 | 60 | 5/8 | 7/8 | 18 [9-5/16|7-1/2(3-3/4|1-1/8| 4 5D |2-1/4
48x 72 48 72 | 3/4 [1-1/4] 18 |9-3/8|7-1/2|3-3/4(1-1/8| 6 7D 3
SIGN SIZE DIMENSIONS (Millimeters)

m | alB|c|D|E|F|G|H|]I]|K]|LI|M
762 x 1524 762 (1524 13 [ 19 | 450 | 235|191 | 95 | 29 | 102 {125C| 48
914x1524 | 914 {1524 | 16 | 22 | 450 | 237 | 191 | 95 | 29 | 102 |125D| 57
1219x 1829|1219(1829| 19 | 31 | 450 | 238 [ 191 | 95 | 29 | 152 [175D| 76

COLORS
BORDER, LEGEND & DIAMOND BACKGROUND - BLACK (NON-REFLECTIVE)
DIAMOND - WHITE (REFLECTIVE)
BACKGROUND - YELLOW (REFLECTIVE)

- THE POLICY FOR INTENDED USAGE OF THIS SIGN IS SHOWN ON REVERSE SIDE -

/é//w/; %A\m 8/1/02

CHIEF, OFFICE OF AIGNS AN?’SELINEATION DATE REVISION REVISION

/

Z
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CHAPTER 5¢ HOV SIGNSAND MARKINGS

STATE OF CALIFORNIA - DEPARTMENT OF TRANSPORTATION

MUTCD NUMBER M1-4

COLORS :
BACKGROUND - WHITE (REFLECTIVE)
BORDER & LEGEND - BLACK
(NON-REFLECTIVE)

DIMENSIONS (MILLIMETERS)

U.S. SHIELDS ON GUIDE SIGNS cope (Metric)
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- THEPOLICY FOR INTENDED USAGE OF THIS SIGN IS SHOWN ON REVERSE SIDE -

8/1/02

CHIEF, OFFICE OF%IGNSAND ELINEATIBN

DATE

REVISION

REVISION

/

High-Occupancy Vehicle Guidelines, 2003 Edition
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CHAPTER 5¢ HOV SIGNSAND MARKINGS

G26-1
cooe (English)

STATE OF CALIFORNIA - DEPARTMENT OF TRANSPORTATION

U.S. SHIELDS ON GUIDE SIGNS

M1-4

MUTCD NUMBER

bil-L B/l L [} 8/. 81 v/e VI¢ 9L/6 91/6 8/¢ 8/¢ n
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- THE POLICY FOR INTENDED USAGE OF THIS SIGN IS SHOWN ON REVERSE SIDE -

8/1/02

REVISION

REVISION

DATE

CHIEF, OFFICE OF%IGNSAN%ELINEATION

CH-5¢ Appendix 5A-2

High-Occupancy Vehicle Guidelines, 2003 Edition



CHAPTER 5¢ HOV SIGNSAND MARKINGS

STATE OF CALIFORNIA - DEPARTMENT OF TRANSPORTATION 627_1
murconumeer _ M1=1 INTERSTATE SHIELDS cooe_(Metric)
USED ON GUIDE SIGNS
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COLORS: <|mjooufw|o|z|=(x|qa|=|2Z(a
BORDER & LEGEND - WHITE (REFLECTIVE)
INTERSTATE BACKCROUND - RED (REFLECTIVE)
NUMERAL BACKGROUND - BLUE (REFLECTIVE)
- THE POLICYFOR INTENDED USAGE OF THIS SIGN IS SHOWN ON REVERSE SIDE -
/ém/, %Mﬂ 8/1/02
CHIEF.OFFICEOF%IGNSAND ELINEATION DATE REVISION REVISION

/

High-Occupancy Vehicle Guidelines, 2003 Edition CH-5¢ Appendix 5A-3



CHAPTER 5¢ HOV SIGNSAND MARKINGS

G271
cooe (English)

STATE OF CALIFORNIA - DEPARTMENT OF TRANSPORTATION

INTERSTATE SHIELDS
USED ON GUIDE SIGNS

M1-1

MUTCD NUMBER
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COLORS :
BORDER & LEGEND - WHITE (REFLECTIVE)

INTERSTATE BACKCROUND - RED (REFLECTIVE)

NUMERAL BACKGROUND - BLUE (REFLECTIVE)

- THE POLICY FOR INTENDED USAGE OF THIS SIGN IS SHOWN ON REVERSE SIDE -

8/1/02

REVISION

REVISION

DATE

CHIEF, OFFICE OF/{IGNSAND/ﬂELINEATION

CH-5¢ Appendix 5A-4

High-Occupancy Vehicle Guidelines, 2003 Edition



CHAPTER 5¢ HOV SIGNSAND MARKINGS

STATE OF CALIFORNIA - DEPARTMENT OF TRANSPORTATION 628_1
murconumeer _ M1-5 STATE ROUTE SHIELDS cone_(Metric)
o [=] w
< Ll P P> ﬂﬂNF D ©
= -«
SR NP A R b AP R e
1 EQQFW$N W~ BN |2
Sle
=
IIEA NN ©
£ wavcgmrnw-mmw‘__
s|a|e|2|8|g|a| T 28| 3|~ | & 2w
< |~
vwlg
Tl = m] -
©
=] BRI A P P e A R P TP,
=) IRk NS |||
Em
< 4
ngv«;ﬁ ~|= = < hoo
EIDITITIRR|&|NTF|e| 3 =6 e«
2Qmmn'ﬂFFnIﬂm!—1—‘nﬂ'
<« ™
4|~
ﬁﬂm a ~
©l G mlo|Blw|, |w|w|<lofw
151215z |2|8|k|RIx 2o 22|88
mEDFwnm\— NLthNF‘_
x|5(»
wi=
[
3 Egéa&nonw wlu|o|=|<|
= 8 ° o 10| o
ol HEHEEEHEEEHERNEE
=|wN
2
|l 8 a
F A Y L N N N b B EA R I R S
HEEEREEEESEEREE
y %):m
wl=
Z|El2 LDEDN o|m|ew =
ol gl 2|= ) ~ R < |
HESENEEEENEEEEE
LY
%gonmﬂ ~|ov | <] 00|
= 2 S| - ™
1 BEEHEREREEEEE
< S| ™
4
g| £ a
= MR E RN R
8va£g‘°‘92222=§“
MY
Tﬁé =) ©|®
(=] p v ~|w| = ol|Elm
| & [B]|NQE|#| N 0|]| 2R |w|Q|
Elw
A
z
E%r\ =] < ©|n
= El2[B|~ 8|2 (3|32 |22 8|88
[ ] -
= | N
COLORS:
BORDER & LEGEND - WHITE (REFLECTIVE) L (n|o|lojlu|w|a|x|(- x| E(Z
BACKCROUND - GREEN (REFLECTIVE)

= THE POLICY FOR INTENDED USAGE OF THIS SIGN IS SHOWN ON REVERSE SIDE -

s Sorans 8/1/02

CHIEF, OFFICE OF%IGNSAN?/SELINEATION DATE REVISION

REVISION

/

High-Occupancy Vehicle Guidelines, 2003 Edition
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CHAPTER 5¢ HOV SIGNSAND MARKINGS

STATE OF CALIFORNIA - DEPARTMENT OF TRANSPORTATION

G28-1
cooe (English)

STATE ROUTE SHIELDS
USED ON GUIDE SIGNS

M1-5

MUTCD NUMBER
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COLORS:
BORDER & LEGEND - WHITE (REFLECTIVE)

BACKCROUND - GREEN (REFLECTIVE)

= THE POLICY FOR INTENDED USAGE OF THIS SIGN IS SHOWN ON REVERSE SIDE -

8/1/02

REVISION

REVISION

DATE

CHIEF, OFFICE OF/{IGNS AND/dELINEATIBN

CH-5¢ Appendix 5A-6

High-Occupancy Vehicle Guidelines, 2003 Edition




CHAPTER 5¢ HOV SIGNSAND MARKINGS

STATE OF CALIFORNIA - DEPARTMENT OF TRANSPORTATION

Standard Arrowhead for
Warning & Regulatory Signs

[}
@]
v

— > ———»

Arrowhead Dimensions

A = Width of Shaft
B =1.14A
C =2.01A
D =0.15A
E =0.18A

s, Lo /1/02

REVISION

CHIEF, OFFICE OF/ﬁGNS AN ELINEATI‘{)N DATE REVISION

/

Z
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CHAPTER 5¢ HOV SIGNSAND MARKINGS

STATE OF CALIFORNIA - DEPARTMENT OF TRANSPORTATION
Standard Arrows for Directional Signs

< A >
R
v
T N
R-> «R
B ’4 |‘C*| *‘ One Line
l 4 D F Horizontal, Vertical
E or Diagonal Arrow
-]
Letter Dimensions in Inches Letter Dimensions in Millimeters
Sizes [ A | B|Cc|[D]|E| F|R Sizes [ A | B|[C|[DJ|E]|F
4U.C.,ACap| 5-5/8 | 3-5/8 | 1-9/16 |1-15/16 7/16 | 6-3/8 | 5/16 | [100U.C.,100Cap| 143 92 40 49 un 162 8
5Cap 7-1/16|4-9/16|1-15/16| 2-7/16 | 9/16 |8-1/16{ 3/8 125Cap 179 | 116 49 62 14 205 10
6U.C. 8-7/16 | 5-7/16| 2-5/16 [2-15/16] 5/8 |9-9/16( 1/2 150U.C. 214 | 138 59 16 16 243 13
6Cap 11-104 | 7-1/4 | 3-1/8 | 3-7/8 | 7/8 [12-3/4| 5/8 150Cap 286 | 184 79 98 22 324 16
8U.C. 11-14 1 7-1/4 | 3-1/8 | 3-7/8 | 7/8 |12-3/4| 5/8 200U.C. 286 | 184 79 98 22 324 16
8Cap 14-1/419-13/1¢ 3-3/8 | 4-1/2 |1-5/16|17-1/4| 3/4 200Cap 362 249 86 114 33 438 19
10.67U.C. |14-1/4[9-13/14 3-3/8 | 4-1/2 |1-5/16]|17-1/4| 3/4 265U.C. 362 249 86 114 33 438 19
10Cap 17-1/2 | 11-3/4| 4-3/8 | 5-5/8 | 1-1/2 | 20-1/4| 7/8 250Cap 445 | 298 n1 [ 143 38 514 22
12Cap 17-1/2111-3/4| 4-3/8 | 5-5/8 | 1-1/2 | 20-1/4| 7/8 300Cap 445 | 298 11 | 143 38 514 22
13.3U.C. |17-1/2|11-3/4| 4-3/8 | 5-5/8 | 1-1/2 | 20-1/4| 7/8 330U.C. 445 | 298 n1 | 143 38 514 22
16U.C. |21-7/8|14-1/4] 5 6-3/4 | 1-314 | 25 1 400U.C. 55 | 362 | 127 | 171 44 635 25
|<— B —
_rR
D E A Two Line
¥ 4 Horizontal Arrow
<
R
/_ ¥R
*
F
Letter Dimensions in Inches Letter Dimensions in Millimeters
Sizes A B| C | D|E F R Sizes A B | C|D]|E F
4U.C.ACap| 7-1/8 | 4-1/8 | 1-9/16|1-15/16 7/16 | 6-3/8 | 5/16 | [100U.C.100Cap| 181 | 105 40 49 n 162 8
5Cap 9 |5-3/16]1-15/16| 2-7/16 | 9/16 |8-1/16( 3/8 125Cap 229 | 132 49 62 14 205 10
6U.C. 10-11/16| 6-3/16| 2-5/16 [2-15/16| 5/8 |[9-9/16( 1/2 150U.C. 271 | 157 59 75 16 243 13
6Cap 14-1/418-1/4 | 3-1/8 | 3-7/8 | 7/8 |12-3/4| 5/8 150Cap 362 | 210 79 98 22 324 16
8U.C. 14-1/4 | 8-1/4 | 3-1/8 | 3-7/8 | 7/8 |12-3/4| 5/8 200U.C. 362 | 210 79 98 22 324 16

8Cap 18-3/4|10-7/8( 3-3/4| 5 |[1-5/16|17-1/4| 11/16 200Cap 476 | 276 | 95 | 127 | 33 | 438 | 17

10.67U.C. |18-3/4[10-7/8] 33/4 | 5 |1-5A6|17-1/4| 11/16 265U.C. 476 | 276 | 95 | 127 | 33 | 438 | 17
10Cap  |2-1316[1313/16] 4-1/2 | 6 | 1-1/2 [20-U4] 3/4 250Cap 605 | 351 | 114 | 152 | 38 | 514 | 19
12Cap |2313/16(1313/16| 4-1/2 | 6 | 1-1/2 [20-1/4| 3/4 300Cap 605 | 351 | 114 | 152 | 38 | 514 | 19
13.3U.C. |2313/16(13-13/16| 4-1/2| 6 | 1-1/2 [20-1/4| 3/4 330U.C. 605 | 351 | 114 | 152 | 38 | 514 | 19
16U.C. [28-1/2]16-1/2| 53/8 | 7-1/8 | 1-3/4| 25 1 400U.C. 724 | 419 | 137 | 181 | 44 | 635 25
ey 27 B/1/02
CHIEF, OFFICEOF){GNSANg/ﬁELINEATION DATE REVISION REVISION

I
7
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CHAPTER 5¢ HOV SIGNSAND MARKINGS

STATE OF CALIFORNIA - DEPARTMENT OF TRANSPORTATION
Standard Arrows for Directional Signs

Letter Dimensions in Inches

Sizes Al B|C]|D|E]|F|G]|R
6U.C. 8-7/16|5-7/16| 2-5/8 | 9-3/4 | 518 |11-1/4| 3R 12
6Cap 11-V4| 7-1/4 [ 3-1/2 | 13 718 15 4R 5/8
G F 8U.C. [1-V4|7-1/4131/2| 13 | 7/8 | 15 | 4R | 58

Letter Dimensions in Millimeters
Sizes AlB|]c|D|E|F|G]|R
150U.C. 214 | 138 | 67 248 | 16 | 286 | 76R | 13

leC—>] 150Cap 286 184 89 330 22 381 |102R | 16
200U.C. 286 184 | 89 330 22 381 | 102R | 16
Advance Arrow ) -
A R
¥
| N
B R*'* C. l«R
_ _ i 4 NOTE:
TWO_ Line Vertical t ; E The angle for a diagonal
or Diagonal Arrow E arrow is measured from
the vertical.
o
Letter Dimensions in Inches Letter Dimensions in Millimeters
Sizes Al B|lc|D|E]| F|R Sizes A B|cCc|D|E|F
4U.C.,4Cap| 5-5/8 | 4-3/8 | 1-9/16 [1-15/16] 7/16 | 9-1/8 | 5/16 | |100U.C.,100Cap| 143 | 111 40 49 n 232 8
5Cap 7-1/16| 5-1/2 (1-15/16| 2-7/16 | 9/16 |11-1/2| 3/8 125Cap 179 | 140 49 62 14 292 10
6U.C. 8-7/166-9/16| 2-5/16 [2-15/16( 5/8 [13-11/14 1/2 150U.C. 214 | 167 59 16 16 348 13
6Cap 11-1/4 | 8-3/4 | 3-1/8 | 3-7/8 | 7/8 |18-1/4| 5/8 150Cap 286 | 222 79 98 22 464 16
8U.C. 11-1/4 | 8-3/4 | 3-1/8 | 3-7/8 | 7/8 |18-1/4| 5/8 200U.C. 286 | 222 79 98 22 464 16
8Cap 15-1/8 (11-9/14 3-3/4 5 |1-5/16|24-14]| 3/4 200Cap 384 | 294 95 127 33 616 19
10.67U.C. |15-1/8 (11-9/14 3-3/4 5 |1-5/16|24-14]| 3/4 265U.C. 384 | 294 95 127 33 616 19
10Cap |18-14| 14 | 41)2 6 1-1/2 | 29-1/4] 7/8 250Cap 464 | 356 | 114 | 152 38 743 22
12Cap |18-14| 14 | 4-1/2 6 1-12 |1 29-1/4] 7/8 300Cap 464 | 356 | 114 | 152 38 743 22
13.3U.C. (18-14| 14 | 41/2 6 1-1/2 |1 29-14] 7/8 330U.C. 464 | 356 | 114 | 152 38 743 22
16U.C. |22-1/4| 17 | 53/8 | 7-1/8 | 1-3/4 |35-5/18] 1 400U.C. 565 | 432 | 137 | 181 44 905 25
< Cof
: Vertical Down Arrow
& : ‘|‘ Dimensions in Inches Dimensions in Millimeters
E L _DF RJ AlB|]c|Db|E]R AlB|]c]D|lET]R
=R - B 24 | 12 5 2 |16-12| 34 610 | 305 | 127 | 51 | 419 [ 19
by l 32 16 | 6-1/2 3 22 1 813 | 406 | 165 76 559 25
A
sy Sz, 8/1/02
CHIEF, OFFICE OF%GNSANysELIN EATI\E)N DATE REVISION REVISION

/

Z
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CHAPTER 5¢ HOV SIGNSAND MARKINGS

POLICY: G20-9

The CARPOOL LANE DESIGNATION sign
(G20-9) should be used on a multilane cross street
approaching an HOV drop ramp to indicate the
proper lane to directly enter the HOV facility from
the cross street.

The sign should be placed far enough in advance of
the HOV drop ramp to permit a motorist to get into
the proper lane.

POLICY: G83-3

The CARPOOLS ONLY, EXIT ONLY sign (G83-3)
should be used at afreeway off-ramp or freeway to
freeway direct connector that can be accessed only
from an HOV lane where an auxiliary lanein
installed.

POLICY: G8&4-1

The HOV Lane EXIT sign (G84-1) should be used at
exit ramp gores on HOV drop rampsto identify the
exiting point for High-Occupancy Vehicles. The
arrow should be aligned to approximately the angle
of departure.

Asmuch as possible, the sign should be positioned to
avoid confusion that the exit may also serve mixed
flow traffic.

POLICY: G85-7

The HOV Lane ACTION sign (G85-7) shall be used
for exiting traffic for buffered and barriered HOV
facilitiesand is generally located near the beginning
of the egresslocations. The sign repeats the
destination shown on the Primary Directional sign
(G86) and is generally located downstream from it.

POLICY: G85-8

The HOV Lane ACTION sign (G85-8) shall be used
for exiting traffic for buffered and barriered HOV
facilitiesand is generally located near the beginning
of the egresslocations. The sign repeats the

destination shown on the Primary Directional sign
(G86) and is generally located downstream fromit.

POLICY: G85-9

The CARPOOLS ONLY, EXIT ONLY,ACTION
sign (G85-9) shall be used at afreeway off-ramp or
freeway to freeway direct connector that can be
accessed only from an HOV lane.

POLICY: G86-8

The HOV Lane PRIMARY DIRECTIONAL sign
(G86-8) should be used to give advance notice of
egress locations for buffered and barriered HOV
facilitiesand islocated upstream from the action
sign.

POLICY: G86-9

The HOV Lane PRIMARY DIRECTIONAL sign
(G86-9) should be used to give advance notice of
egress locations for buffered and barriered HOV
facilitiesand islocated upstream from the action
sign.

POLICY: G86-10

The CARPOOLS ONLY, LEFT EXIT Primary
Directional sign (G86-10) should be used in advance
of an HOV drop ramp tat can be accessed only from
an HOV lane.

POLICY: G92-1

The CARPOOL LANE ENTRANCE sign (G92-1)
shall be used at the entrance to an HOV drop ramp.

Thissignissimilar to the FREEWAY ENTRANCE
sign (G92) and shall beinstalled similarly.

POLICY: R82-1
The CARPOOL LANE AHEAD, %2 MILE sign

(R82-1) shall be used to indicate the distance to the
beginning of an HOV facility.

High-Occupancy Vehicle Guidelines, 2003 Edition
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CHAPTER 5¢ HOV SIGNSAND MARKINGS

POLICY: R82B

The_ AM-__AM,__ _PM-__PM,MON - FRI
sign (R82B) shall be used to designate the period of
HOQV operation for part time HOV facilities.

Itisgenerally used with the CARPOOL LANE
AHEAD, “2MILE sign (R82-1).

POLICY: R84-1

The END CARPOOL LANE sign (R84-1) shall be
used to designate the end of an HOV lane for
contiguous, buffered, or barriered HOV facilities.

It islocated at the end of the HOV Lane and
generally downstream from the CARPOOL LANE
ENDS, 2 MILE sign (R84-2).

POLICY: R84-2

The CARPOOL LANE ENDS, %2 MILE sign (R84-2)
shall be used to indicate the distance to the end of an
HOV lane.

It islocated in advance of the END CARPOOL
LANE sign (R84-1).

POLICY: R86

The LEFT LANE, CARPOOLSONLY, __ AM -
__AMor___PM-__PM, MON - FRI sign (R86)
shall be used when the left laneis designated as a
carpool only lane during specified times and reverts
to mixed flow operation.

Thesignisgenerally located at the beginning of the
HOV lane. Itisalso used in tandem with the
CARPOOL IS___ OR MORE PERSONS PER
VEHICLE sign (R93-2) and repeated as a package.

POLICY: R86-2
The LEFT LANE, CARPOOLS ONLY sign (R86-2)

shall be used when the left lane is designated for
carpool only on afull time basis.

Thesignisgenerally located at the beginning and at
ingress/egress points of the HOV facility. Itisalso
used in tandem withthe CARPOOL IS OR
MORE PERSONS PER VEHICLE sign (R93-2) and
repeated as a package. It may also be used by itself
as needed between long intervals without on-ramps
or ingress/egress locations.

POLICY: R86-3

The LEFT LANE, CARPOOLSONLY, ___ AM -
__AM,__ _PM-__ PM, MON - FRI sign (R86-3)
shall be used when the left laneis designated asa
carpool only lane during specified times and reverts
to mixed flow operation.

Thesignisgenerally located at the beginning of the
HOV lane. Itisalso used in tandem with the
CARPOOL IS__ OR MORE PERSONS PER
VEHICLE sign (R93-2) and repeated as a package.

POLICY: R87-1

The CARPOOLSONLY, _ OR MORE PERSONS
PER VEHICLE sign (R87-1) shall be used near the
beginning of the HOV facility and at ingress/egress
locationsto restrict the lane to High-Occupancy
Vehicles and to indicate occupancy requirements for
buffered or barriered HOV facilities. It may aso be
used at the beginning of contiguous HOV facilities.

POLICY: R87-2

The CARPOOLSONLY,  OR MORE PERSONS
PER VEHICLE sign (R87-2) shall be used to restrict
the HOV drop ramps for High-Occupancy Vehicles
only and to indicate the number of persons required
per vehicle.

POLICY: R91-2

The NO TRUCKS OVER 5 TONS OR VEHICLES
WITH TRAILERS sign (R91-2) may be placed
adjacent to the HOV lane, as needed, where inci-
dences of trucks or vehicleswith trailersin the HOV
lanes have commonly occurred and on surface streets
approaching HOV drop ramps.

High-Occupancy Vehicle Guidelines, 2003 Edition

CH-5¢ Appendix 5B-2



CHAPTER 5¢ HOV SIGNSAND MARKINGS

POLICY: R93A

The VEHICLESWITH DMV CLEAN AIR DECAL
OK sign (R93A) when used shall be placed below the
R91, R91-1, R91-3 or R93-2 sign.

See CVC 21655.9.

POLICY: R93-2

The CARPOOL IS OR MORE PERSONS PER
VEHICLE sign (R93-2) shall be placed near the
beginning of HOV facilities. Itisalsousedin
tandem with the LEFT LANE, CARPOOLSONLY
sign (R86-2) and repeated as a package.

POLICY: SR50-1

The CARPOOL VIOLATION $__ MINIMUM
FINE sign (SR50-1) may be used to supplement the
SR50-2 sign on HOV facilitieswhere violation rates
are particularly high. Itisnormally aretrofit
situation where the sign can be “ piggybacked” onto
an existing overhead sign where the support is
structurally adequate to support the additional sign.

POLICY: SR50-2

The CARPOOL VIOLATION $ __ MINIMUM
FINE sign (SR50-2) should be placed near the
beginning of all HOV facilities and may be placed at
ingress/egress locations for buffered or barriered
HOQV facilities. The sign may be repeated at 3.2 km
(2-mile) intervals or as needed at locations
experiencing high violation rates.

POLICY: W11-1

The HOV Lane Reduction Transition sign (W11-1)
should be used to warn of areduction in the number
of HOV lanes.

It is not to be used in advance of the end of an
acceleration lane.

POLICY: W59-1

The HOV Lane Merge symbol sign (W59-1) should
be used in advance of locations where HOV lanes
converge. Thisincludes HOV drop ramps where
high speeds and volumes prevail and merging or
weaving must be accomplished in arelatively short
distance.

Thissignissimilar to the Merge symbol sign (W59)
and should beinstalled similarly.

POLICY: W72B

The HOV ADVISORY EXIT (RAMP) SPEED sign
(W72B) when used, should be placed on the left of
an HOV drop ramp or freeway to freeway connector
to advise motorists of the speed at which the drop
ramp or freeway to freeway connector can be
comfortably negotiated.

POLICY: W74-1

The HOV Lane THRU TRAFFIC MERGE RIGHT
(LEFT) sign (W74-1) should be used to inform
motorists that the outside or inside lane of an HOV
facility with two or more directional HOV lanesis
being dropped at the next exit and through HOV
traffic must merge into the adjacent HOV lane.

This sign should not be used for alane reduction.
Seethe HOV LANE ENDS MERGE RIGHT (LEFT)
sign (W75-1).

POLICY: W75-1
The HOV LANE ENDS MERGE RIGHT (LEFT)

sign (W75-1) should be used on an HOV facility to
warn of the reduction in the number of HOV lanes.

High-Occupancy Vehicle Guidelines, 2003 Edition
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CHAPTER 5¢ HOV SIGNSAND MARKINGS

APPENDI X 5A

POLICY: G26-1

The US Route Shield sign (G26-1) should be used
when being placed on aguide sign.

POLICY: G27-1

The Interstate Route Shield sign (G27-1) should be
used when being placed on aguide sign.

POLICY: G28-1

The State Route Shield sign (G28-1) should be used
when being placed on aguide sign.

Sandard Arrowhead for Warning &
Regulatory Signs

Sandard Arrowsfor Directional Signs
(2 sheets)

High-Occupancy Vehicle Guidelines, 2003 Edition CH-5¢ Appendix 5B-4



CHAPTER 6¢ HOV ENFORCEMENT

Section 6.1 General

Adequate enforcement of HOV violationsis a necessary
element for a successful HOV system. The threat of
receiving acitation for an occupancy violation is a strong
deterrent to theillegal use of the HOV lanes and studies
have shown that violation ratesincrease when
enforcement levels arelow. Therefore, enforcement
considerations must be accounted for during the planning,
design, and operational phases of all HOV projects. The
CdliforniaHighway Patrol (CHP) involvement in all
phases of development is beneficial. The CHPisthe
responsible agency in HOV lane enforcement issues, and
they are an integral part of ensuring a successful HOV
facility.

Section 6.2 Role of Enforcement

Experience with HOV facilities has clearly demonstrated
that enforcement is required to develop an appropriate
public attitude toward these facilities. In fact, the
presence of a CHP officer has abeneficial impact. Such
benefits usually correlate directly to the level of the
officer’s presence and are related to the motorist’s
perception of the extent of enforcement. In addition, this
perception can be affected by the following factors:

¢ How frequently are enforcement units observed?
¢ Areenforcement units observed issuing citations?

¢ Arethefinessufficiently high to deter theillegal use
of the HOV facility?

¢ Istheenforcement unit moving with the flow of
traffic or isit parked?

A properly designed enforcement program is essential to
the success of HOV facilities. Therole of enforcement is
to ensure proper implementation and compliance of the
program. California Vehicle Code (CVC) Section 2400
places enforcement responsibility for State highways
constructed as freeways under the jurisdiction of the
CHP It follows that the enforcement of lawsrelative to
HOV facilitiesfalls under the jurisdiction of the CHP.
The Judicial Council of California (JCC) setsthe fines
and maintains the Uniform Bail and Penalty Schedule
(UBPS) for traffic violations. See AppendicesA-7
through A-10, California Vehicle Code Section 42001.11,
Traffic Penalty Schedule and the California Penal Code
for further explanation of minimum violation fines.

Section 6.3 Violation Rates

Thetask of keeping violation rates within reasonable
bounds implies an ability to determine an acceptable
violation rate. Based on California’sHOV operations, a
rate below ten percent (10%) is preferable. Establishing a
standard for acceptable violation rates on a particular
facility should include safety considerations, freeway
operations, public attitudes, and practicality.

A. Safety Considerations

Past studies suggest there is no consistent correlation
between accident rates and occupancy violation rates on
any of California sHOV facilities. However, the practice
of weaving in and out of aHQOV lane creates a safety
issue for the violator aswell asfor other traffic.

B. Freeway Operations
Many of California s HOV facilities are operating near
capacity. Astraffic flow approaches capacity, violations

High-Occupancy Vehicle Guidelines, 2003 Edition CH-6¢ 1



CHAPTER 6¢ HOV ENFORCEMENT

represent athreat to the timesavings and other benefits
of HOV fecilities.

C. PublicAttitudes

Even where there isintense public sentiment against the
HOV facility, drivers recognize violations as a problem.
Driverstend to over-estimate violation rates and are
likely to be critical if actual violation rates are above
10%.

D. Practicality

Experience suggests that routine enforcement combined
with moderate applications of heightened enforcement
can keep HOV violation rates within the 5% to 10%
range. Consistent heightened enforcement would be
necessary to drive violation rates below 5% and would
have little effect on freeway performance. Itis
recommended that atarget level below 10% be
considered for mainline HOV facilities.

Section 6.4 Enforcement Alter natives

Detection of occupancy violations by video technology
isnot yet sufficiently reliable to eliminate on-the-scene
verification by an officer. Therefore, every effort
should be made to provide enforcement areas for all
HOV facilities. The following enforcement area
configurations are listed in order of preference:

1. Continuous paved median 4.2m or wider in both
directionsfor the length of the HOV facility. If
spaceisavailable, additional enforcement areas
may be built in conjunction with the 4.2m median.

2. When 4.2m continuous paved median shoulders
are not possible, paved bi-directional enforcement
areas spaced 3.2km to 4.8km apart should be built.
A separation in the median barrier should be
provided for CHP motorcycle officersto patrol the
HOQOV facility in both directions of travel.

3.  Where median width islimited, some combination
of 1 and 2 should be included.

4. Paved directional enforcement areas spaced 3.2km
to 4.8km apart and staggered to accommodate both
directions when space limitations do not allow any
of the above outlined considerations.

5. Where spaceislimited, directional enforcement
areas |ocated wherever right of way isavailable.

New HOV facilities should be built to provide adequate
enforcement areas. Also, consideration should be given
to adding enforcement areasto existing facilities where
violation rates are consistently above 10%.

Figures 6.1, 6.2 and 6.3 represent typical enforcement
areasfor various median configurations mutually
agreeable to Caltrans and the CHP. The widths shown
for enforcement areas are 4.5m and 4.8m. However,
design variations due to restrictive right of way, may
indicate alesser width is necessary. In such cases, 4.2m
should be the minimum width for enforcement areas.
Thetypical length is400m although a minimum of
300m is acceptable. Any deviation from these typical
configurations could lead to a perception of unsafe
conditions by the CHP officer and result in non-use.
Therefore, district aternatives, which deviate from the
above options, should be resolved with the local CHP
command and the appropriate Headquarters
representatives. Itislikely that building any
enforcement areas will require an approved design
exception fact sheet.

Other considerations for the design and operation of
enforcement areas include the following:

A. For buffered HOV facilities, the buffer should be
carried full width adjacent to the enforcement area.

B. Audiblewarning markers spaced 1.8m apart should
be placed outside the lane striping, running parallel
with the enforcement area boundary. See Warning
Marker Detail, shown on Figures 6.1, 6.2 and 6.3,
and Chapter 5, HOV Signs and Markings.

C. Theright shoulder should not be sacrificed to
provide room for enforcement areas in the median
except for extreme circumstances and only with the
necessary approvals.

D. Maintenance of enforcement areas should be
routinely provided to avoid accumulation of debris.
Excessive debrisin enforcement areas may present
hazards to CHP units and motorists.

High-Occupancy Vehicle Guidelines, 2003 Edition CH-6¢ 2
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E. Ensure adequate drainage.

F. Glare screens should not be installed adjacent to
HOV enforcement areas. Thiswill improve
visibility and allow officers a possible escape route
if an errant vehicle enters the enforcement area.

G Enforcement areas should be avoided at ingress/
egress locations for buffer or barrier separated
HOV facilities.

H. Enforcement areas should be avoided at curves. If
possible, adequate sight distance should be
provided.

I.  To protect officers from thrown or falling objects,
enforcement areas should not be placed near
overcrossings.

J. Design features should ensure that enforcement
areas are not perceived astraffic lanes.

Section 6.5 Other Enforcement
Considerations

Enforcement techniques used on mainline HOV
facilitieswill vary according to the design of the
facility. While 4.2m paved median or enforcement
areas are preferred options for new HOV facilities, they
may not be possible for retrofit HOV facilitieson
existing freeways due to the lack of right of way.
Existing facilities have a number of different geometric
characteristics that impact enforcement strategies, as
follows:

A. Median Width

HOV facilities created by retrofitting within the median
frequently have no usable enforcement areasin the
center of the freeway. The absence of a center median
shoulder has an adverse impact on two important
aspects of enforcement on these facilities: safety and
visibility. Enforcement action on thisfacility requires
that the violator be taken across congested mixed-flow
lanes to the right shoulder. This maneuver is
potentially hazardous and reduces the beneficial impact
from visible enforcement.

B. Buffers
Three types of separations are currently in use on
CdliforniaHOV facilities:

1. Single barrier stripe (double yellow)
2. Painted barrier (two double yellow stripes)
3. Fixed barrier (concrete barrier)

Each type of separation presents special enforcement
considerations. The single barrier stripe provides
separation within existing, yet restricting, right of way.
Thistype of treatment may also limit enforcement
capabilities.

The painted barrier (buffer-separated) with two double
yellow stripes presents a different enforcement
challenge. If the buffer iswider than 1.2m, it createsthe
illusion that it may be a safe place to stop. Therefore,
buffers between 1.2m and 3.6m should not be used.

The HOV facilitiesthat are physically separated from
the mixed-flow lanes by afixed barrier (barrier-
separated) tend to have the least number of occupancy
violations. Any enforcement that takes place on these
facilities requires an officer dedicated to that lane. The
barrier may create an accessissue for emergency
vehicles.

The planning and design of enforcement areas must
consider the impact on safety and visibility. Any
deviation from the preferred geometrics requires a
documented engineering analysis and a design exception
approval. The optimum design is the availability of
adequate enforcement areas in the median. Where
existing facilities do not have these enforcement areas or
new facilities are not designed with them, it can be
expected that enforcement on the facility will be
challenging.

High-Occupancy Vehicle Guidelines, 2003 Edition CH-6¢ 3
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CHAPTER 6¢ HOV ENFORCEMENT
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APPENDIX A

HOV STATUTESAND POLICIES

Following isapartial listing of HOV related statutes and policies. Web addresses have been included
where possible although availability may be subject to change. Hard copies of selected documents are
indicated in Italics and included in this Appendix.

California Air Resources Board
¢ CdliforniaAir Resources Board: Buyer’s Guide to Cleaner Cars
http://www.arb.ca.gov/msprog/ccbg/ccbg.htm
¢ Transportation Performance Standards of the California Clean Air Act
Executive Summary - HOV Systems Plans as Air Quality Control Measures

California Department of Transportation
¢ (1989) Policy and Procedure Memorandum P89-01
¢ (1991) Delegation of Authority for HOV Occupancy Determination, James W. Van Loben Sels
¢ (1995) Deputy Directive DD-43, see Appendix A-3
http://admin.dot.ca.gov/bfams/deputydirectives/Internal/DD-43.pdf
¢ (1995) The Ending of High-Occupancy Vehicle (HOV) Lanes, see Appendix A-4 and A-5

California Penal Code
http://www.l eginfo.ca.gov/cgi-bin/cal awquery?codesecti on=pen& codebody=& hits=20

California Transportation Commission
¢ (1987) Bus and Carpool Lane Facilities Resolution G-87-8, see Appendix A-6
http://www.dot.ca.gov/hg/transprog/ctcliai son/Del egations/ GRes-1978-1997.pdf
¢ (1980) Palicy Statement on Bus and Carpool Lanes

2003 California Vehicle Code (CVC)
\isit the Department of Motor \Vehicles (DMV) website, see Appendix A-7 and A-8:
http://www.dmv.ca.gov/pubs/vctop/vc/vctoc.htm.
Most of the HOV related vehicle code sections are located in Division 11 of the CVC.

¢ Section 21460 Double Lines

¢ Section 21654 Slow-Moving Vehicles

¢ Section 21655 Designated Lanes for Certain Vehicles

¢ Section 21655.3 Permanent High-Occupancy Vehicle Lanes

¢ Section 21655.5 Exclusive- or Preferential- Use Lane for High-Occupancy Vehicles
¢ Section 21655.5(b) Mass Transit and Paratransit Vehicles may use HOV lanes

regardless of occupancy
Section 21655.6 Approval of Transportation Planning Agency or
County Transportation Commission

<>

¢ Section 21655.7 Use of Highway: Public Mass Transit Guideway

¢ Section 21655.8(a) Entering or Exiting Preferential- Use Lanes

¢ Section 21655.9 HOV Lanes: Use by Ultra-Low Emission Vehicles
¢ Section 21714 Three-Wheeled Vehicles: Operation in HOV Lanes

High-Occupancy Vehicle Guidelines, 2003 Edition AppendixeA- 1
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¢ Section 22364 Lane Speed Limits

¢ Section 22406 Maximum Speed for Designated Vehicles

¢ Section 42001.11 Violations of Provisions Governing HOV Lanes and $271 minimum
fine breakdown, see Appendix A-9 and A-10

Federal Highway Act

¢ Title 23, Chapter 1, Subchapter |, Sec. 101, Definitions and Declaration of Policy;
(A) Definitions, (2) Carpool Project
http://wwwA4.law.cornell.edu/uscode/23/101.html

¢ Title 23, Chapter 1, Subchapter |, Sec. 102, Program Efficiencies, see Appendix A-11
http://www4.law.cornell.edu/uscode/23/102.html

¢ Title 23, Chapter 1, Subchapter I, Sec. 146, Use of High Occupancy Lanes
http://www4.law.cornell.edu/uscode/23/146.notes.html

Federal Highway Administration
¢ (2001) Request for Hybrid Vehicles to Use High Occupancy Vehicle (HOV) Lanes
http://www.fhwa.dot.gov/legsregs/directives/policy/hybridmemo.htm
¢ (2001) Program Guidance on High Occupancy Vehicle Lanes
http://www.fhwa.dot.gov/legsregs/directives/policy/hovmemgd.htm
¢ (1988) Memorandum Deleting 3+ Occupancy Reguirement
¢ (1987) Procedure Memorandum D6103, see Appendix A-12 and A-13

Federal Register
¢ (2001) Volume 66, Number 88 [FHWA Docket FHWA-98-4300]
Transportation Equity Act for the 21st Century; Implementation for Participation in the
Value Pricing Pilot Program
http://www.fhwa.dot.gov/policy/frmay7.htm

Judicial Council of California
¢ Traffic Infraction Fixed Penalty Schedule (California Vehicle Code Sections)

Public Resources Code
¢ Chapter 5.8, Section 25485

Sreets and Highways Code
¢ Section 149 - The Carrell Act
Authority for Caltrans to Construct HOV Lanes
¢ Section 149.1San Diego Association of Governments transit program
¢ Section 30101.8 Reduced Rates for High-Occupancy Vehicles

Surface Transportation Assistance Act (1982)
¢ Section 167

United States Code
¢ Amended Section 102 of Title 23
Intermodal Surface Transportation Efficiency Act (ISTEA) of 1991

High-Occupancy Vehicle Guidelines, 2003 Edition AppendixeA- 2
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California Department of Transportation

DEPUTY DIRECTIVE Nunber: DD43
Refer to
Director’s Policy: 08-Freeway System
Management

Effective Date: 7-1-95
Supersedes: P&P 89-10

Title: High Occupancy Vehicle (HOV)
Systems

POLICY
Caltrans uses High Occupancy Vehicle (HOV) systems as an effective
traffic management strategy to promote carpooling and bus patronage,
improve reliability of travel time, improve air quality, and maximize the
efficiency of the freeway system by increasing its people-carrying capac-
ity while reducing congestion and delay.

DEFINITION/

BACKGROUND
The Federal Highway Act, Title 23, authorizes the United States Depart-
ment of Transportation to approve HOV facilities on Federal Aid Systems
to increase the capacity for the movement of persons. Section 21655.5 of
the California Vehicle Code and Section 149 of the Streets and Highways
Code authorize the California Department of Transportation to construct
preferential lanes for buses and other HOVs.

RESPONSIBILITIES A
The Traffic Operations Program Manager, develops, reviews and dissemi-
nates policies, guidelines and procedures for HOV systems.

The State and Local Project Development Program Manager develops
and reviews geometric design standards, pavement structural section

standards and drainage standards for HOV systems; and consults with
Traffic Operations prior to approving design exceptions related to HOV
systems.

The New Technology and Research Program Manager develops and
reviews new technology applications for HOV systems.

The Transportation Planning Program Manager provides statewide direc-
tion for long-range state highway system planning leading to the identifi-

cation of future highway improvements, including HOV system
improvements.

District Directors implement HOV policies and procedures and coordi-
nate with local agencies in establishing HOV systems.

APPLICABILITY
All Caltrans employees involved in HOV system activities.

oy

ANDREW POAT
Chief Deputy Director
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State of Calltornia Business, Transportation and Housing Agency

Memorandum

To: DISTRICT DIRECTORS Date: December 11, 1995
Districts 3, 4, 7, 8, 11 and 12
File No :

From: DEPARTMENT OF TRANSPORTATION
Traffic Operations

Subject: The Ending of High Occupancy Vehicle (HOV) Lanes

Questions have been raised recently, including some by the Federal
Highway Administration (FHWA), concerning the end treatment for HOV
lanes. To clarify the issue, Headquarters Traffic Operations has determined
that an HOV lane shall end in a continuing lane which enables the HOV traffic
to continue without a merge. When a lane end has to occur it shall become the
standard to drop the outside mixed flow lane as shown on the attached drawing.
This issue was thoroughly discussed by a statewide task force, which included
outside agencies such as FHWA, in the preparation of the HOV Guidelines.
Although the opinion was expressed that the Guidelines should include
instructions for both left and right side merges, the overwhelming belief was
that merging the HOV lane is such an exception that including it would mislead
the districts into believing that it is an equally desirable option. If an exception
is needed, document the reasons and request an approving signature from the
appropriate headquarters traffic reviewer.

Frequently, the ending of the HOV lane could be shifted up or
downstream to make a right merge more feasible.

Revisions of plans are required for projects in the planning or design
stage. For those HOV projects under construction with the HOV lane merging,
I request that you review these projects and request contract change orders as
needed.

If you have any questions, please call your headquarters traffic

reviewer.
JAMES B. BORDEN
gram Manager
‘Traffic Operations
*Attachment

* The original attachment isincluded on the subsequent page although superceded
by Chapter 5, Detail M-6 of this Guideline, 2003 Edition.
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CTC Resolution Index

California Transportation Commission

IG!

General Resolutions

Updated: October 13, 2000

Resolution Status Date Passed Title/Description
1978-1982
G-01 Replaced by April 21,1978  Authorization for Department of Transportation (Caltrans) to
G-23 submit a list of Proposed STIP projects at each April CTC
as Replaced by Meeting for the purpose of advertising certain projects prior
G-50 to the fiscal year in which funds are appropriated, with
contract award pending appropriation of funds by the
Legislature, and adoption of the STIP. See related
Resolutions G-09 and G-16.
Resolution G-01 Replaced by G-23 as Replaced by G-50
G-02 Amended by July 28,1978  Procedure for sale of excess lands / property.
G-95-07 Resolution G-02 Amended by Resolution G-95-07
G-96-26 Resolution G-02 Amended by Resolution G-96-26.
G-97-12 Resolution G-02 Amended by Resolution G-97-12.
G-98-22 Resolution G-2 Amended by Resolution G-98-22
G-03 Original July 28, 1978  Procedure for lease of excess lands / property for park
purposes to local agencies. See related Resolution G-91.
G-04 Original July 28, 1978  Procedures relating to Resolutions of Necessity to acquire
property by eminent domain.
G-05 Replaced by Aug 10, 1994  Procedure for leasing airspace to private entities.
G-94-13, G-96- Resolution G-05 Replaced by Resolutions G-94-13, G-96-27
27 and G-97-06.
and G-97-06
G-06 Original July 28, 1978  Procedure for leasing airspace to public agencies.
G-07 Not Used No Resolution On File.
G-08 Replaced by May 19, 1978  Procedure for recycling / rescinding adoption of freeway
G-15 locations.
Resolution G-08 Replaced by Resolution G-15.
G-09 Original April 21,1978  Affirmation of California Highway Commission approval of
FY 1978-79 construction projects (Partial List) - See Related
Resolutions G-01 and G-16.
G-10 Replaced by May 19, 1978  Adoption of toll rate schedule for the Antioch Toll Bridge.
G-88-21 Resolution G-10 Replaced by Resolution G-88-21.
G-11 Amended and Jun 23,1978  Authorization for Department of Transportation (Caltrans) to
Superseded by allocate funds for emergency projects.
G-94 and Resolution G-11 Amended and Superseded by G-94.
Amended by
G-00-11
G-12 Amended and Jul 28, 1978  Delegation of authority to Department of Transportation
Superseded by (Caltrans) to adjust project allocations and modify project
G-95-08 descriptions.
Resolution G-12 Amended by Resolutions G-83-06, G-85-
10, G-88-04, G-88-18, G-88-23, and G-90-24, which were
subsequently Replaced and Superseded by G-95-08.
G-13 Replaced by Jun 23, 1978  Delegation of authority to Department of Transportation
G-91-01 (Caltrans) to sub-allocate right of way funds.
Resolution G-13 Replaced by Resolution G-91-01.
G-14 Original Nov 17,1978  Procedure for adoption of freeway route locations.
G-15 Replaces Feb 29, 1980  Procedure for recycling / rescinding adopted freeway
G-08 locations and policy for conditional retention of adoptions.
Resolution G-15 Replaces Resolution G-08.
G-16 Original Aug 25, 1978  Affirmation of California Highway Commission approval of

FY 1978-79 construction projects (balance of projects)
See related Resolutions G-01 and G-09.

‘ Finance, Transportation Programming

[ ]

Page 1 Office of CTC Liaison
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ADDITIONAL HOV INFORMATION

California Vehicle Code sectionsrelating to HOV lanes:

To view the 2003 California Vehicle Code (CVC), visit the Department of Motor Vehicles (DMV) website:
http://www.dmv.ca.gov/pubs/vctop/ve/vctoc.htm. Most of the HOV related vehicle code sections summarized

below are located in Division 11 of the CVC. Section titlesin BOLD indicate official title names as shown in
the CVC. The section titlein regular font wasincluded for clarity in describing the HOV related issue.

Section 21460

Section 21654

Section 21655

Section 21655.3

Section 21655.5

Section 21655.5(h)

Section 21655.6

Section 21655.7

Section 21655.8(a)

DoubleLines

The purpose of the solid-white single line on the inside of the double yellow lines on
buffered HOV lanesisto permit vehiclesto legally drive to the | eft of the double yellow
lines as defined in the provisions of this section.

Slow-Moving Vehicles

This section requires vehicles, such as those with 3-or-more-axles or vehicleswith trailers as
defined in Section 22406, to use the farthest right freeway lanes. Therefore, these vehicles
cannot usethe HOV lanes.

Designated Lanesfor Certain Vehicles

Allows the Department of Transportation or local authorities to designate specific lanes for
vehicles required to drive at reduced speeds. Requires vehicles driving at reduced speeds to
use the farthest right lanes.

Permanent High-Occupancy Vehicle Lanes
After 1/1/87, but before 12/31/87 all permanently designated HOV lanes operating 24 hours
aday shall be separated from general use highway lanes by a minimum 4 foot wide buffer.

Exclusive- or Preferential- Use lanesfor High-Occupancy Vehicles

Allows the Department of Transportation and local authoritiesto designate specific lanesfor
HOV preferential use upon completion of competent engineering estimates made of the
effects of the lanes on safety, congestion, and highway capacity.

Mass Transit and Paratransit Vehicles
Enactment of SB 236 on January 1, 1998, permits mass transit vehiclesto use the HOV
lanes without meeting the occupancy requirement.

Enactment of AB 2582 on January 1, 2003, permits clearly marked paratransit vehiclesto
use the HOV lanes without meeting the occupancy requirement. This section also requires
that HOV lane-use comply with posted signs designating the minimum occupancy
requirement.

Approval of Transportation Planning Agency or County Transportation Commission
Requires the Department of Transportation to have approval of the county transportation
commission prior to establishing new HOV lanes.

Use of Highway: Public Mass Transit Guideway
Allows for any portion of a highway to be designated for exclusive public masstransit use.

Entering or Exiting Preferential-Use L anes
A citation for violation of the provisions of this section, commonly called a buffer violation,
carry aminimum fine of $271.

High-Occupancy Vehicle Guidelines, 2003 Edition AppendixeA— 7
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Section 21655.9

Section 21714

Section 22364

Section 22406

HOV Lanes. Use by Ultra—Low Emission Vehicles

Website for list of vehiclesthat meet federal requirements and qualify as ultra-low emission
vehicles (ULEV) and super ultralow-emission vehicles (SULEV) in Assembly Bill 71,
enacted July 1, 2000:

http://www.arb.ca.gov/msprog/carpool/carpool .htm

Three-Wheeled Vehicles: Operation in HOV Lanes
Prohibits three-wheeled vehicles from using the HOV lanes.

L ane Speed Limits
Allows the Department of Transportation to post the appropriate speed for designated lanes.

Maximum Speed for Designated Vehicles

By definition in this section, trucks with three or more axles, or vehicleswith trailers, are
not allowed to use the HOV lanes because they cannot drive the maximum legal speed limit
posted on HOV lanesin Cdifornia. Provisions of Section 21654 (above) then apply.

Definition of Two-Seat Vehicles (used in San Francisco Bay Area only):

Appliesto the Interstate 80 HOV lanes and the toll plaza HOV by-pass lanes in the Bay Arearequiring 3 or more
occupants. Two seat vehicles are exempt from the 3 or more person occupancy requirement where posted. However,
they must still have two people in them to use a 3 or more person facility.

State Assemblyman John Burton’s legislation, Assembly Bill 210, wasimplemented on October 1, 1995. The
legislation amended Section 30101.8 of the Streets and Highways Codeto read, “ .....grant the same toll-free passage
and reduced-rate passage to class | vehicles designed by the manufacturer to be occupied by no more than two
persons, including the driver, if these vehicles are occupied by two persons, including the driver.”

High-Occupancy Vehicle Guidelines, 2003 Edition Appendix+A- 8
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How the $271 Minimum Fineis Derived

The Judicial Council of California (JCC) sets the fines and maintains the Uniform Bail and Penalty Schedule
(UBPS) for traffic violations. In that schedule the fine is $270 for an occupancy violation per Section 21655.5(b)
or abuffer violation per Section 21655.8(a) of the CVC.

The $270 set by the JCC, aminimum, is comprised of:

(1) Section 1464 of the Penal Code setting $170 and

(2) Section 42001.11 of the CVC setting a$100 minimum to $150 maximum for first offense,
$150 minimum to 200 maximum for second offense within 1 year,
and $250 to $500 for third offense within 2 years.

The additional $1 assessment is under Section 42006 of the CV C for counties that have night court.

In addition, the counties can assess and additional $10 for administration, at the discretion of the county’s Board
of Supervisors, under Section 40508.6 of the CVC. Also, Section 1463.28 of the Penal Code provides for 30
counties to exceed fines scheduled in the UBPS. In the San Francisco Bay Area, the only county that can do this
is Contra Costa.

All of the counties that have HOV lanes also have night court, so thisis why the posted sign shows
$271 minimum.

Uniform Traffic Penalty Schedule

40310. The Judicia Council shall annually adopt a uniform traffic penalty schedule which shall be applicable
to all nonparking infractions specified in this code, unlessin a particular case before the court the judge or
authorized hearing officer specifies a different penalty. No penalty shall be established for any infraction in an
amount, exclusive of any additional penalty levied pursuant to Section 1464 of the Penal Code, in excess of
the amount of the maximum fine pursuant to Section 42001 or 42001.5, and penalties shall be set without
regard to residence. In case atraffic penalty is not paid within 20 days following mailing of a notice that the
penalty has been assessed, alate charge shall be due in the amount of 50 percent of total initial penalty. In
establishing auniform traffic penalty schedule, the Judicial Council shall classify the offensesinto four or
fewer penalty categories, according to the severity of offenses, so asto permit convenient notice and payment
of the scheduled penalty

Amended Ch. 696, Stats. 1992. Effective September 15, 1992.

JUDICIAL COUNCIL OF CALIFORNIA
TRAFFIC INFRACTION FIXED PENALTY SCHEDULE

(Vehicle Code Sections)
Base Added Total Bail Point
Section Offense Fine Penalty Bail Category Count
21655.5(b) Improper Use of Preferentia Lanes $100 + 170 = $270 4da 0
21655.8 Driving Over Double Lines $100 + 170 = $270 4da 1

of Preferential Lanes

High-Occupancy Vehicle Guidelines, 2003 Edition AppendixeA— 9
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2003 Vehicle Code General Provisions and Divisions

Exclusive or Preferential Use Lanes

42001.11. Every person convicted of an infraction for aviolation of Section 21655.5 or 21655.8
shall be punished asfollows:

(a) For afirst conviction, afine of not less than one hundred dollars ($100), nor more than one hundred fifty
dollars ($150).

(b) For a second conviction within a period of one year, afine of not less than one hundred fifty dollars
($150), nor more than two hundred dollars ($200).

(c) For athird or any subsequent conviction within aperiod of two years, afine of not less than two hundred
fifty dollars ($250), nor more than five hundred dollars ($500).

Added Ch. 1054, Stats. 1988. Effective January 1, 1989.

High-Occupancy Vehicle Guidelines, 2003 Edition AppendixeA- 10
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Title 23, United Sates Code (U.S.C.), Highways

Sec. 102. - Program efficiencies
(a) HOV Passenger Requirements. -

(2) In general. - A State transportation department shall establish the occupancy requirements of vehicles operating in
high occupancy vehicle lanes; except that no fewer than 2 occupants per vehicle may be required and, subject to
section 163 of the Surface Transportation Assistance Act of 1982, motorcycles and bicycles shall not be considered
single occupant vehicles.

(2) Exception for inherently low-emission vehicles. - Notwithstanding paragraph (1), before September 30, 2003, a
State may permit a vehicle with fewer than 2 occupants to operate in high occupancy vehicle lanesif the vehicleis
certified as an Inherently Low-Emission Vehicle pursuant to title 40, Code of Federal Regulations, and islabeled in
accordance with, section 88.312-93(c) of such title. Such permission may be revoked by the State should the State
determineit necessary.

(b) Access of Motorcycles. -

No State or political subdivision of a State may enact or enforce alaw that applies only to motorcycles and the
principal purpose of which isto restrict the access of motorcyclesto any highway or portion of a highway for which
Federal-aid highway funds have been utilized for planning, design, construction, or maintenance. Nothing in this
subsection shall affect the authority of a State or political subdivision of a State to regulate motorcycles for safety.

(c) Engineering Cost Reimbur sement. -

If on-site construction of, or acquisition of right-of-way for, a highway project is not commenced within 10 years (or
such longer period as the State requests and the Secretary determines to be reasonable) after the date on which Federal
funds are first made available, out of the Highway Trust Fund (other than Mass Transit Account), for preliminary
engineering of such project, the State shall pay an amount equal to the amount of Federal funds made available for such
engineering. The Secretary shall deposit in such Fund all amounts paid to the Secretary under this section.

High-Occupancy Vehicle Guidelines, 2003 Edition AppendixeA- 11



APPENDIX A

Attachment to P'gg-01, 3/16/89 -

FEDERAL HIGHWAY ADMINISTRATION
CALIFORNIA DIVISION OFFICE
PROCEDURE MEMORANDUM

SUBJECT:
- Urban Freeway Reconstruction D6103
and HOV Projects

Dec. 15, 1987

BACKGROUND

As our freeway systems mature, traffic increase has caused a continued -reduction in
the level of service. Professional transportation planners and engineers have
_found that there is no practical way to provide sufficient freeways to accommodate
demand. In most urbanized areas, no new freeway corridors are proposed or avail-
able, except at extremely high cost. The existing freeway system, therefore, must
be operated as efficiently as possible considering the collective publics. One
method of increasing existing freeway people-carrying capacity is to increase
vehicle occupancy rate. More people can be moved with less energy and less air
pollution while saving overall trip time. HOV lanes on urban freeways increase
occupancy rates, and can move the equivalent person-trips of at least 3 conven-
tional traffic lanes in peak hours thus often relieving overall congestion on the
freeway.

As freeways are reconstructed, opportunities often exist to cost effectively add
HOV lanes and thus substantially add people-carrying capacity to the reconstructed
freeways. These opportunities should be fully considered in the planning and pro-
Jject development processes.

POLICY

o Reaional Transportation Planning Agencies (RTPA) should develop in concert with
Caltrans and local agencies, route specific region-wide HOV system plans as a
part of the regional transportation plan in metropolitan areas. The RTPA shall
have the opportunity to comment on projects which deviate from the HOV system
plan.

0 An HOV lane shall be an essential alternative for evaluation in the project
development process when considering an additional lane by restriping and/or
reconstruction or widening on freeways with three or more lanes in one direc-
tion.

0o Support by the public is an essential factor for a successful HOV facility. It
is therefore desirable that a public relations program be incorporated into the
project development process for all HOV facilities. This public relations
program is necessary to create public awareness and acceptance of the positive
attributes of the HOV option in reducing congestion and air pollution.

o Freeway lanes, including HOV lanes, which are added by restriping and/or
reconstruction or widening, and all other adjacent lanes and shoulders, shall be
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constructed to full AASHTO geometric standards except as outlined below under
Desian Standards.

o There is a minimum vehicle occupancy criterion of 3 persons per vehicle for HOV
facilities. Exceptions to this criterion require FHWA approval.

DESIGN STANDARDS

The AASHTO publication "Guide for the Design of High Occupancy Vehicle and Public
Transfer Facilities" gives gquidance for design of HOV lanes. In general, lane
width should be 12 feet. A 10-foot inside shoulder is desirable. Additional width
within the median is encouraged at locations designated for enforcement.

Configurations which use less than full standard lane and shoulder widths require
design exceptions. HOV facilities requiring desian exceptions are considered
staged development and serve as an interim means to relieve existing traffic
corigestion. When demonstrated effective, plans should be made to provide a stan-
dard cross-section to enhance safety and operational characteristics.

When a lane is added, either by restriping and/or reconstruction or widening, to a
freeway with 3 or more lanes in one direction, exceptions to the AASHTO geometric
standards will be considered in, but not limited to, the following situations:

o The new lane proposed is an HOV lane.

o The regional transportation plan includes an HOV system element favorably
reviewed by Caltrans and FHWA and the proposed project is consistent with the
HOV system element.

0 The regional transportation plan does not yet include a region-wide HOV system;
the new lane could be a mixed-flow lane if five years after opening, at the
peak commute hour and operating as an HOV lane, the lane would carry fewer
person-trips than a mixed-flow lane.

Bﬂ- @ 0

L “!"'\
Bruce E. Cannon
Division Administrator
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HOV REPORT GUIDELINES

This report is designed specifically as a "stand alone" document to confirm with the
requirements of Section 149 of the Streets and Highways Code and Section 21655.5

of the Vehicle Code. It is an attachment to the project report to address the effects of the HOV
facility on safety, congestion and highway capacity.

. INTRODUCTION

Describe project area and attach location map. The map should show the HOV system (if any)
for the area, including existing HOV lanes, the proposed project and future HOV projects.

II.  EXISTING CONDITIONS

Discuss and quantify delay* from recurrent congestion. This information may be obtained from
the District's Statewide Highway Congestion Monitoring Program (HICOMP) report. Otherwise,
field observations would be necessary to determine vehicle hours of delay.

*Delay is defined as the difference in travel time between the congested speed and 35-mph.

Recurrent congestion occurs when speeds are at 35 mph or less on incident-free weekdays
during rush hours for a time duration of 15 minutes or longer.

lll. PROJECT ALTERNATIVES

Describe design and operational details of each alternative, including:

A. Existing Facility
1. Typical cross section

w
X
o
<

Typical cross section

Buffer type and width

Ingress/egress

Nonstandard features, if any

Enforcement areas

Will the facility operate one or both directions?
What are the operating times?

Minimum vehicle occupancy requirements?

NN =

C. Mixed Flow
1. Typical cross section
2. Nonstandard features, if any
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IV. COMPARISON OF ALTERNATIVES

Discuss the effect of each alternative on congestion, capacity and safety.
State assumptions and cite references as necessary. Traffic data may be available
on PMCS, TASAS, or may be obtained by field measurement.

A. Effect on Congestion/Capacity (In all cases, projected data shall be based
on the volumes anticipated 5 years after opening traffic)

1. Peak Period Volumes (Show hours used for peak period- AM/PM)

a. Do Nothing - Show existing and projected peak period volumes for the
existing facility.

b. HOV - Estimate projected peak period volumes based on
comparisons and existing similar HOV freeways statewide.

c. Mixed Flow - Use projected peak period volumes based on the
addition of an assumed mixed flow lane.

2. Persons Moved per Peak Period - Existing and Projected

a. Do Nothing - Estimate existing vehicle occupancy distribution and
multiply by present peak period volumes to equal total number of
persons presently moved during the peak period. Repeat using
projected peak period volumes for projected number of persons
moved per peak period.

b. HOV - Estimate vehicle occupancy distribution for both mixed flow
and HOV lanes by comparing with existing similar HOV freeways
statewide. Multiply each factor by projected peak volumes to estimate
total number of persons moved.

c. Mixed Flow - Use existing vehicle occupancy distribution and multiply
by projected peak period flows for mixed flow option.

3. Peak hour volumes (PHV) and Level of Service (LOS)
(Refer to PMCS and the Highway Capacity Manual)

a. Do Nothing - Calculated existing and projected LOS using the existing
and projected PHV.

b. HOV - Calculate a projected LOS for the HOV lane, and a projected
LOS for the remaining mixed flow lanes, using the projected PHV.

c. Mixed Flow - Calculate a projected LOS for a mixed flow freeway,
using the projected PHV.
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B. Effect on Safety
1. Accidents per Million Vehicle Miles (MVM)
List actual and/or expected accident rates for each alternative.

a. Do Nothing - Show actual rate for the 12 months prior to projected
opening and expected rates for 12 months after projected opening.

b. HOV - Show expected rate for 12 months after opening by comparing
with statewide average.

V. OTHER CONSIDERATIONS

A. Approval of Regional Planning Agencies
B. Approval of FHWA (if required)

C. Compliance with Air Quality Management District (AQMD) Regulations

VI. SUMMARY AND CONCLUSIONS

A. Discuss the preferred project based on conclusions drawn from data presented

B. Summary of Results
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