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FOREWORD

As part of its ongoing commitment to the principle of technology-sharing, the U.S.
Department of Transportation has initiated a series of publications based on research
and development efforts sponsored by the Department. The series comprises technical
reports, state-of-the-art documents, newsletters and bulletins, manuals and handbooks,
bibliographies, and other special publications. All share a primary objective: to contri-
bute to a better base of knowledge and understanding throughout the transportation
community, and, thereby, to an improvement in the basis for decision-making within
the community.

This title in the series presents an overview of priority techniques for high occupancy
vehicles, an innovative approach that may help fill the need for flexibility in public
transportation. The report is designed to make more accessible the body of knowledge
that now constitutes the state-of-the-art in priority techniques for high occupancy
vehicles. A special feature is the inclusion of supplementary material to serve as a source-
book for further information.
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San Bernardino Freeway Busway in Los Angeles
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Reflecting the same shift in emphasis, another alternative is to make more efficient use
of existing vehicle and highway capacities by diverting a significant segment of auto users
to buses and increasing the occupancy levels of the remaining automobiles beyond the
national average occupancy of approximately 1.3 persons per vehicle during peak hours
(reference 74). A long-standing consensus exists within the transportation community on
the desirability of effecting such use-efficiency improvements. Generally, however, posi-
tive incentives are necessary to induce auto users to become users of high occupancy
vehicles—to become bus passengers, or to join carpools and vanpools.

To provide these incentives, various transportation organizations throughout the
nation have developed and implemented programs providing priority of movement to
high occupancy vehicles. These techniques appear feasible and meet the following trans-
portation objectives without heavy consumption of transportation resources:

® Better collection and distribution in suburbs. Priority techniques are not directly
applicable here, but the location of suburban terminal points on line-haul trips
allows for a rational system of feeder buses, park-n-ride and kiss-n-ride, as well
as pedestrian and bicycle access in suburban areas.

® Better line-haul systems. Bus and carpool/vanpool priority techniques have
great applicability in allowing fast and safe travel on highways and arterials,
while reducing automobile traffic congestion.

® Better internal circulation in high-density urban areas (e.g., the Central Business
District). Priority techniques have great applicability in enabling high occupancy
vehicles to move more quickly through heavy street traffic.

advantages

Among the advantages which can be realized by the institution of priority techniques
for high occupancy vehicles, in contrast to several of the other possible alternatives, are:
® The previously-noted increased efficiency in the use of existing vehicles and
highways.
® Relatively low capital investment requirements.
Short lead time in the planning and implementation of projects.
® Flexibility in adapting or terminating unsuccessful projects.

historical development

Providing priority treatment for high occupancy vehicles is not a new or revolutionary
concept. During earlier periods of transit growth, transit companies were frequently
allowed special operating privileges to compensate for the public service they provided
and the regulated fare constraints under which they were obliged to operate. For example,
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Figure 1. Chronology of Selected Priority Techniques in the United States

TYPE OF TECHNIQUE

YEAR OPEN* LOCATION"* FREEWAY ARTERIAL-CITY STREET
1939 N. Sheridan Rd., Chicago, IL Contra-flow bus lane
1948 East Side Tunnel, Providence, RI Exclusive bus tunnel
1956 Market St., Newark, NJ Curb bus lane
1958 Elm and Commerce Sts., Dallas, TX Curb bus lanes
Harvard Square, Cambridge, MA Exclusive bus tunnel
Market St., Harrisburg, PA Contra-flow bus lane
1963 New York, NY Curb bus lanes
1968 Nicollet Mall, Minneapolis, MN Exclusive bus street
Alamo Plaza, San Antonio, TX Contra-flow bus lane
1969 Shirley Highway, Washington, DC Exclusive right-of-way for buses
College Ave., Indianapolis, IN (carpools - 1973) Contra-flow bus lane
1970 1-5 Freeway Ramp, Seattle, WA Exclusive bus ramp
1-495/Lincoln Tunnel, New York, NY Contra-flow bus lane
San Francisco-Oakland Bay Bridge, Normal flow reserved bus lane at toll
San Francisco, CA plaza area (carpools - 1971)
1971 Kalakaua Ave., Honolulu, HI Contra-flow bus lane
Main St., Houston, TX Curb bus lane
Los Angeles, CA Bus and carpool bypass lanes at metered ramps
San Juen, PR Contra-flow bus lanes
Long Istand Expressway, New York, NY Contra-flow bus lane
1972 Louisville, KY Bus pre-emption of traffic signals
U.S. 101 (Marin County), Contra-flow and normal flow bus lane
San Francisco, CA
1973 San Bernardino Freeway Busway, Exclusive right-of-way for buses
Los Angeles, CA
1974 N.W. 7th Avenue, Miami, FL Median bus lane and traffic signal modifications

S. Dixie Highway, Miami, FL

Denver, CO
Moanalua Freeway, Honolulu, HI
1-35W Ramps, Minneapolis, MN

Normal flow reserved bus and carpool lane
Bus bypass lanes at metered ramps

Contra-flow bus lane and normal flow reserved
carpool lane

Curb bus lanes and carpool lanes

*Many projects were opened in stages, therefore the
year open is the first segment or project at the

selected site,

* *City designation is the metropolitan area most
often associated with the project.

Source: Appendices A and B
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In a recent study completed for the U.S. Department of Transportation {reference 73),
one notable conclusion is that the exclusive use of a highway lane by buses has the
potential of increasing the passenger-carrying capacity of a highway lane by '‘several
orders of magnitude.” As indicated in Figure 3, actual peak-hour passenger volumes as
high as 25,800 have been observed on a limited access highway lane with a bus terminal
as the trip end.

Figure 3. Relative Peak-Hour Volumes of Normal Highway and
Exclusive Busway Lanes

30—
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25— V\\
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Source: Adapted from Reference 73
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Figure 4. Coordination of Various Priority
Techniques in a Metropolitan Area
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Separation of Traffic: With the exception of some of the larger priority fa ies, most
techniques do not call for physical median barriers. Contra-flow projects such as those
found in New York, Boston, Miami, and Marin County, California achieve separation of
opposing flows by traffic posts, cones, signs, and signals. Separation on the Marin County
project is accomplished by placing traffic posts in the center of the lane adjacent to the

buses, thus creating a one-lane buffer.

COORDINATION CONSIDERATIONS. The fact that many of the freeway priority
techniques exist, or are planned where rail rapid transit operates and/or is under construc-
tion, is not coincidental. Many treatments are located in corridors where rail rapid transit
does not fully meet transportation requirements. This is particularly true of Boston and
New York City. Washington, D.C.’s Shirley Busway is planned to connect with that city’s
rapid rail system and effectively eliminate a two mile, 15-minute trip through downtown
streets. Priority proposals in Atlanta and Chicago are being designed for rail feeder and
crosstown lines, respectively.

Many existing freeway techniques are part of a larger system which combines various
techniques (see Figure 4). This larger, overall approach is in recognition of the benefits
to be obtained from a system-wide traffic planning procedure. As a result, the Shirley Bus-
way is complemented by peak-hour reserved lanes in downtown Washington, D.C. and by
special ramps to the reversible roadway in Virginia.

Other examples are contra-flow lane operation in the Lincoln Tunnel to complement
service on 1-495 and a special downtown circulation loop for Blue Streak buses in Seattle.
Complementary facilities such as terminals and outlying parking facilities discussed below
also add to the enhancement of the system’s performance.

OPERATIONAL EXPERIENCES. Operational experiences associated with existing
priority techniques have shown that exploiting the full potential of these facilities is very
important. The facility safety records have been excellent, despite the traffic engineering
problems characterized by weaving among traffic lanes and conflicts in traffic movement.

Operational experiences and problems associated with existing priority techniques fall
into three categories: 1) enforcement; 2) safety; and 3) traffic engineering.

Enforcement: Although the problems with enforcement of priority techniques have not,
in general, been insurmountable, experience in some states indicates that violations can be
a problem. Violators, those who are ineligible to use a priority facility, are either willfully
or honestly confused. Unless rigid enforcement is provided, a large number of violations
can counter the benefits expected from the priority technigues.

Experience in California reveals that there were 600 to 1500 violations during each
three-hour morning peak period during the early stages of the reserved lanes project at
the San Francisco-Oakland Bay Bridge. To combat this, both short-term intensive enforce-
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Los Angeles Area Carpool Bypass Lane

ment and routine enforcement campaigns were necessary. In addition, a metering system
was installed. As a result, the number of violations have decreased to about 150 in the
peak period. The California experience shows that preferential carpool facilities have more
violations than bus-only facilities. One possible reason is that violators may feel less
conspicuous when in the company of other automobiles. In addition, an effective use of
advertising campaigns in the media prior to the implementation of priority techniques
could have prevented driver confusion.

Safety. A review of the safety of priority facilities shows that the number and severity
of accidents has not increased to the point where safety is a problem. One example of
this is the Lincoln Tunnel and 1-495 in New York City. At this site, there has been no
increase in accident rates since the implementation of contra-flow lanes. This is significant
despite very high bus volumes and the use of minimum design. The same kind of favorable
accident experience has been reported for the Long Island Expressway in New York City
and Southeast Expressway in Boston.

Reports on contra-flow accidents state that although firm conclusions could not be
drawn due to the unavailability of desired data, a number of positive statements could be
made concerning contra-flow priority operations (reference 3). Among these are that
when comparing normal lanes to priority lanes, accident rates have not been excessive in
the latter facility. Therefore, priority techniques have not been viewed as hazardous by
transit operators who, in fact, are openly enthusiastic about them.

Traffic Engineering: Reports from existing priority facilities regarding delays and con-
{licts indicate only minor operational problems. The operating conditions at critical
locations of the freeway must be investigated in order to determine their effects on the
safety, capacity, and the levels of service concerning priority techniques. A determination
should also be made of these service levels as they relate to key points on each freeway
so that bottlenecks will be minimized and traffic operations will not break down. Critical
points on a freeway can be located where there are sudden increases in traffic demand,
where inter-vehicular conflicts are created within the traffic stream, or where both occur.

Traffic demand on a freeway can change only at entrance and exit ramps. These
demands create critical points upstream from an exit ramp or downstream of an entrance
ramp. Operational experience with priority techniques has revealed problems on the exit
ramps from the I-5 reversible lanes in Seattle. The exit ramps at this location are often so
congested that queues form where buses leave the freeway. Plans are underway to recon-
struct these ramps to correct this situation.

Another critical location associated with freeway priority techniques is the weaving
section. When large volume weaving movements occur during peak hours, there will be an
increase in traffic friction and a decrease in average vehicular speeds resulting in an
increased safety problem.
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Figure 6. Planning Criteria for Selected Freeway Priority Techniques

Length Costs ($)
Technique (miles) Implementation Operating Use Time Saved {min)
Exclusive mE:Q.oTE
Shirley Highway 11 Not Available 16,000/year 300 buses carrying 16,000 round-trip 10-15
passengers daily
San Bernardino 11 56,000,000 N.A. 7800 bus passengers in combined peak 10
Freeway Busway periods (5.5 hours)
Normal-Flow Reserved Lanes
1-93, Boston 1 Nominal Nominal 24 buses and 560 carpools in peak 2-4
period
S.F.-Oakland Bay Bridge 5 398,0002 30,000/year 500 buses and 1900 carpools in peak 5
period
Contra-Flow Reserved Lanes
Southeast Expressway 8.4 40,000 550/day 95 buses carrying 3000 passengers in 14
the peak period
1-495 Lincoln Tunnel 25 700,000 200,000/year 950 buses carrying 40,000 passengers 8-15
in the peak period
Long Island Expressway 2.0 44,000 150,000/year 200 buses carrying 10,000 passengers 15
in the peak period
Freeway Ramps
Lakewood Blvd./Route 405,] —— Nominal Nominal Increase in the number of carpools from 1-3
Los Angeles 125 to 425 in the peak period
1-35W, Minneapolis — 759,0000 Nominal Bus ridership increased from 1100 to Nominal
8800 peak period passenger per day
I-5 Ramp, Seattle — 15,000 Nominal 50 buses carrying 2500 passenger in the 5-10
peak hour

gincludes traffic signal metering system

Pincludes nine bus ramps

Source: Appendix A
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Reliability of operations is another extremely important benefit. Users of priority
techniques have experienced significantly smaller variations in their total trip time, there-
fore increasing the probability that they can meet their time schedules. |n addition,
there are indications that commuters really appreciate the benefits of priority techniques.
This is significant in a time when consideration is being given to absolute automobile
restrictions.

Minor benefits have been reported after the introduction of priority techniques (refer-
ence 73). A particular example is in vehicle (especially bus) maintenance. There has been
a reduction in vehicle wear and tear as manifested by fewer clutch and engine overhauls
and more miles between brake repairs. In addition, there has been an increase in driver
productivity due to the relative absence of congestion and delays.

summary of freeway priority techniques

Freeway bus service and automobile use provides the highest level of service on uncon-
gested roadways. Unfortunately, most radially-oriented freeways are routinely congested
during the peak hour. As a result, many cities have implemented, or are planning, freeway
priority techniques for buses and carpools. These techniques can be classified into four
maijor types: construction of exclusive rights-of-way; normal-flow reserved lanes; contra-
flow reserved lanes; and preferential treatment at freeway ramps. These techniques are
compared and contrasted in Figure 7, illustrating the results each change implies.

EXCLUSIVE RIGHTS-OF-WAY. The construction of exclusive rights-of-way for high
occupancy vehicles offers the highest type of service. These roadways can be constructed
on an existing freeway right-of-way or on its own right-of-way. In either case, these
facilities assure the positive segregation of vehicle classes. Where separate rights-of-way
are constructed, provision for intermediate stations and access ramps is facilitated and
design standards for vehicle size, speeds, and hours of use can be tailored to each applica-
tion. Abandoned rail lines may provide inexpensive rights-of-way and ready-made sub-
grades for these facilities. The construction of exclusive rights-of-way for high occupancy
vehicles may evoke public opposition similar to that encountered during construction of
new urban highways.

Preferential facilities which are located within an existing freeway right-of-way are
generally located in the freeway median or along one side of the freeway. These facilities
represent one stage in the development of a transportation corridor. California has plans
to reserve the medians of several new freeways for possible future conversion for transit
use (reference 31), a result of California Department of Transportation directives that
freeway routing studies be done in the form of transportation corridor studies. Freeway
priority facilities located in the median have a limiting influence on the number and size
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of intermediate stations. For locations where patrons are likely to arrive by car, inter-
mediate stations outside of medians are preferred.

NORMAL-FLOW RESERVED LANES. Establishment of normal-flow reserved lanes
for high occupancy vehicles involves the traffic operations and control techniques neces-

San Francisco-Oakland Bay Bridge Toll Plaza sary to allow only these designated vehicles to use these lanes. This procedure involves
a minimum of physical construction, but the possibilities for intermediate stations is
limited.

Implementation of normal-flow reserved lanes is complicated by the weaving problems
associated with merging points. In addition, reservation of lanes in the normal flow of
traffic can only be provided if there is a sufficient capacity reserve in the same direction
or where roadways have been widened in order to provide additional lanes. Providing
queue bypass lanes upstream from a traffic bottleneck involving high occupancy vehicles
could result in significant benefits if these vehicles are metered back into the general
traffic stream at the head of the queue. This technique has been used in California as well
as other states.

CONTRA-FLOW RESERVED LANES. Implementation of contra-flow reserved lanes
is an adaptation of the reversible-lane concept which has been applied for more than 30
years. These contra flow lanes use a portion of the roadway which serves under a rela-
tively light opposing traffic flow and, therefore, will not reduce highway capacity in the
peak direction. With this configuration, it is not possible to make provisions for inter-
mediate stations or interim access by designated vehicles. Application of this technique
is highly dependent on a large directional imbalance between opposing traffic movements.
These requirements have resulted in existing contra-flow reserved lanes which operate
only in the peak hours and only on freeways which are at least six lanes wide. In this way,
provision can be made for at least two lanes in the off-peak direction.

PREFERENTIAL TREATMENT AT FREEWAY RAMPS. At many freeway locations
it is possible to control vehicular volumes and thus decrease the amount of congestion. In
this way, automobiles and buses move at a relatively high speed and the freeway operates
..»_..Nm.w“m...wlm i at a higher level of service. This has been done at a number of locations by limiting the

J.,.wr.ﬂa.f. 5--’- -m :.mm<<m< o:ém:;.v «o_camm H.o Ema. <.<3_o: the freeway can absorb maooﬁr_x and m:__.oimﬂ a

- e high level of efficiency. This limiting of ramp volumes causes some vehicles to divert to

other routes or to wait a few minutes at the ramp. State-of-the-art experience has shown
that this method can significantly reduce overall delay in a transportation corridor.

Ty

In many locations where ramp metering is in effect, it is also possible to provide for
bypass lanes so that high occupancy vehicles can avoid the delay to other vehicles. In this
way, buses and carpools have convenient access to freeways which are operating at rela-
tively high speeds. This technique has been applied at a number of freeway on-ramps in
the Los Angeles area and on |-35W in Minneapolis.
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It is also possible to provide for bypass lanes for high occupancy vehicles without ramp
metering. This affords these vehicles easy access to freeways which is not open to other
vehicles. This technique has been applied on 1-5 in Seattle, the 1-495 approach to the
Lincoln Tunnel in New York City, and a number of other sites.

complementary techniques and facilities

Several recent studies (references 54, 72 and 74) have found that the effectiveness
and the attractiveness of priority techniques can be greatly enhanced by providing other
complementary techniques and facilities. In order to make high occupancy vehicles such
as buses and carpools an attractive alternative to the single occupant automobile, con-
venient access to these other modes is necessary. The proximity of these facilities to the
user’s origin and destination are essential.

Freeway priority techniques have benefited greatly from outlying transfer terminals
such as park-n-ride and kiss-n-ride facilities located at convenient locations. These outlying
transfer points serve as an interface between the neighborhood collection and line-haul
functions. In areas where population densities are too low to rely on walk-in patronage,
transfer facilities serve the auto and local bus distribution functions. Where local bus
service is uneconomical, the automobile serves an important secondary distribution task.
For this reason, parking at these outlying terminals is essential.

Most transfer facilities are simply designed and have free or low-cost parking for about
100 - 300 vehicles. The hours of operation are suited to a typical work trip. All-day service
is restricted to larger facilities such as the Lincoln Tunne!l (New York City) and Blue Streak
(Seattle) services. The use of designated parking areas in regional shopping centers has also
met with great success.

Establishment of these outlying transfer terminals, especially when supplemented by
parking provisions have produced important benefits. It should be noted that lost time,
due to transfer from low occupancy to high occupancy modes, must be made up by time
gained from the use of a priority technique for the higher occupancy mode; that is, there
must be a total trip time saving. In addition, the out-of-pocket costs must be competitive
with the costs for driving and parking in the CBD.

Recent reports (references 12, 66, and 89) cite a number of other techniques which
encourage the formation of carpools and vanpools. These incentives are offered by a wide
variety of agencies, employers, groups, and individuals. They can be devised for carpool
and vanpool riders, drivers, organizers, or combinations of all three.

State-of-the-art experience indicates that there are at least three major areas, other
than travel time savings and reliability of time schedules {usually associated with priority
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characteristics of existing arterial—city street priority techniques

Most priority techniques on arterials and city streets traditionally have been imple-
mented in heavily congested areas, typically in the CBD, in order to alleviate spot
traffic problems. These techniques are short in length, many not longer than a few blocks.
The most common priority technique in the United States is the reservation of the normal-
flow curb lane while European treatments are mostly contra-flow lanes on one-way
streets.

PHYSICAL FEATURES. The geometric relationship between reserved lanes and other
lanes of traffic have generally reflected the available street width. Most priority lanes are
approximately the same width as normal traffic lanes, that is, 10-12 feet wide. Very wide
streets are potential candidates for median bus lanes. Bus streets are commonly about 24
ft. wide in order to have the widest possible walkways for pedestrians. Designation of
more downtown streets as bus-only streets is generally hampered by vehicular access
requirements and previous traffic patterns assigned for a different point in time.

COORDINATION CONSIDERATIONS. Existing arterial and city street priority tech-
niques largely reflect combinations of treatments. Bus use on arterials and city streets is
frequently preceded by routing over freeways where similar priority techniques may have
been u ed.

Differences in coordination requirements have been found between arterial and city
street priority techniques. These have been primarily in the areas of traffic engineering and
enforcement.

® City street priority techniques generally consist of a greater number of in-
tersections than arterial techniques, thus resulting in more potential traffic
conflicts. Traffic engineering requirements may, therefore, be more com-
plex for city street applications.

® The problem of enforcement of city street priority techniques may also be
more difficult. This is due primarily to the greater number of individual
areas where violators may not feel conspicuous.

OPERATIONAL EXPERIENCES. State-of-the-art experience indicates that arterial
and city street priority techniques will achieve their purposes only if there is vigorous en-
forcement. Violations are generally infrequent on contra-flow lanes and bus streets.
However, normal-flow bus lanes are often violated by either the confused driver or the
willfu! violator. One of the most effective methods of controlling the errant driver is an
adequate program of signing and pavement marking.
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Denver, CO, Normal-Flow Reserved Curb Bus Lane
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Washington, DC Downtown Bus Terminal
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which are used for detection purposes at selected intersections. When a bus is detected,
the traffic control system makes a decision regarding a possible extension or advancement
of green time. This decision is based on:

® Ayrival time of the bus

® Vehicular queues in the vicinity

® Passenger volumes

The provision for bus priority is a part of the overall goal of the Washington, D.C.

project, which is to develop and evaluate a variety of traffic control strategies.

Traffic signal pre-emption is also being used in Louisville and Miami. Their systems
have been quite successful in reducing bus travel times. This technique has been used in
the past in a number of cities to provide pre-emption for fire and other emergency

vehicles.

complementary techniques and facilities

A variety of other techniques can also be used to provide priority for high occupancy
vehicles. These techniques will result in varying levels of effectiveness and some may

require vigorous enforcement.

One such technique involves restricting vehicular parking, standing, or stopping on
established transit routes in the CBD. These restrictions eliminate maneuvering by transit
vehicles around parked cars, vehicles loading or unloading passengers, or trucks making
deliveries. Peak hour restrictions are typically put into effect at least a half hour in
advance of the peak period so that enforcement can take place to clear these lanes. The
success of these lane restriction techniques is highly dependent on the enforcement and
control of these lanes.

A number of traffic and transit operational improvements can also be employed to
increase speeds of high occupancy vehicles. These can include the revision of bus stops to
shift near side stops to far side locations, lengthening bus stops so that buses can pull in
all the way, and making small changes in traffic signal timing to accommodate buses. The
utilization of special turn permits, allowing buses and carpools to make left turns where
other vehicles are not allowed in the CBD, can also minimize travel times.

Bus priority programs which expedite the movement of buses into the CBD must also
recognize the need to distribute the riders throughout the downtown area. This distribu-
tion need can be met in two ways: by routing the line-haul buses throughout the CBD
streets; or by directing the line-haul buses to a central terminal area, and accomplishing
the distribution from a terminal by a transfer to another mode.

It must be noted that total travel time for the transit rider includes the CBD distribu-
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Contra-Flow Bus Lane on 1-495 Approach to Lincoln Tunnel
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Figure 8. Hierarchy of Priority Techniques
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preferential treatment at on-ramps. The traffic volume criteria for implementing any one
of these techniques should not, in general, be the same for all of them. Existing criteria
should be altered to more accurately reflect the role of high occupancy vehicles in
meeting the peak-hour demand in transportation corridors. In addition, these criteria
should complement energy and environmental objectives to: reduce congestion, reduce
vehicle emissions, and reduce energy requirements.

A set of generalized applicability criteria, or warrants, for the implementation of
various priority techniques has recently been developed on the basis of a review of priority
techniques for high occupancy vehicles (reference 52). These criteria are presented only
as an illustration of the types of relationships to be further developed by a more compiete
study. These warrants, presented in Figure 9, are expressed in peak hour buses and pas-
sengers. In addition, a number of related planning and transportation factors are identified.
The authors suggest that a “bivariate’” approach be taken in the application of these
warrants. Transportation demands for a future design year as well as the base-year
conditions should be used as the bases for implementation decisions, in the following
manner:

® Warrants should apply to design year conditions.

® Seventy-five percent of the warrants should apply to the current, or base year,
conditions.

This procedure will safequard against unrealistic demand requirements while allowing for
a certain degree of flexibility in meeting future transportation needs.

RESTRICTIONS ON USE. Prior to the implementation of a priority technique,
decisions must be made on a project-by-project basis as to what constitutes a high
occupancy vehicle. Should the facility be restricted to only buses, or should carpools,
vanpools, and perhaps even taxicabs, be allowed to benefit from its use? !f carpools are
allowed, what is the minimum occupancy to qualify for this status?

It should be kept in mind that buses and carpools are two separate types of transporta-
tion. Travelers perceive each of these types to have different levels of comfort, conve-
nience, reliability, cost, speed, safety, and availability. The characteristics of each mode
will also affect the type of technique which can be offered. To some extent, buses and
carpools are competitive modes. Allowing carpools to use a priority facility may, as a
side effect, reduce the number of bus riders. Conversely, provisions for bus only priority
techniques may discourage the use of carpools.

Early thinking on this subject was to restrict preferential techniques to only buses.
However, it was soon realized that, except for cases where lane capacity was near satura-
tion from high traffic volumes of buses, bus-only techniques could be very inefficient and
could actually increase overall person-delay (reference 63). This realization led to the
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Figure 11. Priority Lane Options
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to encourage carpooling and vanpooling. Complementing the implementation of many of
the successful priority techniques has been a comprehensive marketing and public rela-
tions campaign. The primary purpose of these activities is to apprise the public about
the advantages which can be gained by using buses and forming carpools.

A host of techniques have been used in the publicity effort. Among these are flyers
mailed out or handed out at key locations, special displays at shopping areas, news cover-
age, public service announcements, and favorable radio and television editorials. In
addition, follow-up questionnaires have been distributed and analyzed to determine
public attitudes and future possibilities,

decision-making criteria

The decision-makiny pirocess to implement a priority technique is a complex process.
It includes the participation of a number of individuals and organizations, as illustrated
in Figure 12. ‘A number of professional disciplines are represented in these groups e.g.,
traffic engineers, transportation planners, environmentalists. It is the interplay between
these groups which will ultimately result in any implementation decision.

INSTITUTIONAL CONSIDERATIONS. A review of the background of a number of
priority techniques reveals the existence of several professional groups or agencies that
played key roles in the planning and implementation of these techniques.

The state or local organization that controls highway traffic operations, and is respon-
sible for traffic engineering on these roadways, generally plays the critical role in the
implementation of a priority technigue. Even though the cooperation of this agency is
essential, its support has sometimes been the most difficult to obtain. Cautious elements
will sometimes oppose the proponents of priority techniques, even if the original idea was
conceived by individuals within the agency. Resistance to implementation of these
techniques generally results from a natural reluctance to give preferential treatment to
any one class of vehicles over another (be it bus-only or buses and carpools). This reluc-
tance stems from the view that emphasis should be placed on the maximum movement of
vehicles, a goal which the aforementioned individuals believe sometimes conflicts with
maximizing total person-throughput {a goal generally associated with priority techniques).
In addition, there exists a genuine professional skepticism about the safety of operational
plans for some of these techniques, especially contra-flow techniques.

Another key agency involved in the implementation decision of priority technigues is
the one charged with law enforcement. This can be at the local, county or state level.
Too often traffic engineers and transportation planners design and subsequently present
to the public concepts such as priority techniques without the significant input which can
be obtained from law enforcement personnel. Once the traffic control techniques asso-
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ciated with priority techniques are in place, it is this agency’s responsibility to enforce a
control program to keep violators out of exclusive lanes. This responsibility will often
entail the movement of equipment and personnel, thus requiring a sufficient lead time for
the planning and budgeting of these moves. In addition, law enforcement personnel are
very concerned about the safety of priority techniques, It is felt that safety must be an
important consideration in the development of concepts for moving vehicles and people.
Therefore, many law enforcement agencies advocate that they be included from the very
beginning of the planning phase through the implementation and evaluation phases of
projects involving priority techniques (reference 80).

Another essential agency involved in the implementation of priority techniques is the
Metropolitan Planning Organization which is responsible for transportation planning
functions. This agency is responsible for coordinating the transportation planning
throughout affected metropolitan areas. It also plays an important role whenever state
and/or federal funding is involved. Under those circumstances, the function of the plan-
ning agency is to prepare the appropriate applications and to administer the related funds.

The fourth group which has been identified as important in an implementation deci-
sion are the transit operators. Operators are generally more than willing to use priority
techniques, since these techniques offer a significant advantage to theit operation. In
addition, the implementation of most priority techniques corresponded very well with
the natural routing and scheduling of buses. As has been mentioned previously, transit
operators report that utilization of priority techniques has given them at least two
additional benefits. These are in the form of improved driver and vehicle productivity and
reduced vehicle maintenance costs.

A review of the institutional background of various priority projects reveals another
interesting relationship. Whenever the planning and implementation of priority projects
requires the involvement of a number of agencies and authorities, especially in the case of
autonomous jurisdictions or between neighboring states, progress can be slow and the
ultimate implementation decisions may reflect political trade-offs and concessions. How-
ever, when a single authority is empowered to make decisions concerning traffic opera-
tions and there is a positive concensus, the implementation of priority techniques can take
place in less time with fewer political concessions.

A single authority and shared authority approach is illustrated in the case of the Long
Island Expressway and the 1-495 (Lincoln Tunnel) priority projects, respectively. These
projects are approximately the same length and both involve a contra-flow bus-only lane
in the morning peak period on major urban highways leading to tunnels in the New York
City metropolitan area. Despite their physical similarities, the institutional environment
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Three years passed and in early 1970 a new Commissioner of the New Jersey Depart-
ment of Transportation was named. He requested that a special study be done, entirely
within his agency, on the feasibility of the bus lane concept. This in-house report was
favorable to the priority technique and shortly thereafter the New Jersey Department of
Transportation gave its approval. Subsequent to this approval, Federal funding was
approved.

Two committees were responsible for the supervision of the project, the technical com-
mittee and the policy committee. The technical committee, composed of key technical
personnel from each of the agencies, was charged with establishing the operating proce-
dures and safety rules for the project. The work of the technical committee was reviewed
and supervised by a policy committee composed of top level agency representatives. The
function of the policy committee was to negotiate contracts, review material submitted
to Tri-State and the Federal Department of Transportation and review operating recom-
mendations submitted by the technical committee.

The responsibilities for planning and administration of the project were divided among
the four agencies listed above. The grant by the U.S. Department of Transportation for
the general administration of the project was made to Tri-State. Planning and day-to-day
operation of the project {including both the enforcement and maintenance) was delegated
by Tri-State to the Port Authority. The New Jersey Department of Transportation re-
imbursed the Port Authority for 2/3 of the operating costs. The New Jersey Turnpike
Authority was responsible for building the access road and maintaining the roadway
within its jurisdiction.

The complexity of the Lincoln Tunnel project demonstrates that to induce the needed
changes in modal preference to higher occupancy modes, a well thought-out plan and a
large amount of interagency cooperation is required. While the original idea and catalyst
for some techniques can sometimes be traced back to an individual or a small group,
implementation of many of the major projects requires the involvement of several public
agencies at all levels of government and the private bus operator. Unless the participants
in these various organizations understand the interactive nature of their roles, the chances
for a successful priority technique will be greatly diminished.

LEGAL CONSIDERATIONS. To date, only one court case has questioned the legality
of establishing priority techniques. The Wisconsin State Supreme Court ruled that without
specific state-enabling legislation, cities could not discriminate in the use of a public
street (reference 54). This case stemmed from a serious pedestrian accident which occurred
shortly after the establishment of a contra-flow bus lane in Madison, Wisconsin. As a
result, the city changed the designation of the facility from a “bus-only’’ lane to a
“limited-use’’ lane. Signs and markings now dictate that all vehicles using the lane must
enter it at the beginning and traverse its entire length to the terminus
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Federal Highway Administration (FHWA) Programs: Many types of projects related to
priority techniques and public transportation are supported by present legislation and by
the administrative regulations and guidelines of the FHWA (see reference 84).

Few restrictions exist when using Federal-Aid highway projects to develop urban high-
way public transportation since urban highway public transportation-related projects are
viewed as highway projects. Exclusive and/or preferential lanes for high occupancy
vehicles, highway traffic control systems, bus loading installations, and both fringe and

Fi e 14. Effect of Bus U Auto Traffic? corridor parking facilities all fall within the broad highway project definition.
gur o ecto us use on Auto lratiic
Urban Mass Transportation (UMTA) Programs: The major funded programs of the

Urban Mass Transportation Administration are all potential sources of support for priority

PM . g i .
roje ning an .
pe T Ny project planning and implementation efforts
. Outbound Accumu- — Technical Studies grants are made to provide funds for planning efforts related to
Condition Movementb lation€

bus priority projects and other public transportation efforts. These studies may include

engineering, management, economic, financial, and operational tasks.

1. Existing condition: — Capital Facilities grants are made to provide capital funds for the initiation or im-
People 54,000 65,000 provement of bus priority and other public transportation projects. Capital grant funds
w« M”:w: ww,mmm Mw‘mmw may be used for acquisition, construction, reconstruction, and/or improvement of
O (B ) 26,000 31,300 facilities, buses and other rolling stock, and other real and personal property.

— Service & Methods Demonstration grants are made to develop, demonstrate, and
evaluate innovative methods, using current generation equipment, to provide significant

2. 50 percent increase in transit use:

People 54,000 65,000 . . . . d di . inf . . h |
By transit 22,500 27.000 improvement in transit services and to disseminate information concerning the results.
By car 31,500 38,000 — Transit Management assistance is available from the Office of Transit Management,
Cars {1.5 persons/car) AU LY both through grants and contracts for management improvement studies as well as tech-
Percent change in cars —-19 -19 . .
nical assistance.

3. 50 percent decrease in transit use: — Operating Subsidy grants are available under the National Mass Transportation Act
ol ARG oD of 1974, under guidelines available from UMTA
By transit 7,500 9,000 ! :
By car 46,500 56,000
Cars 31,000 37.300 impacts
Percent change in cars +19 +19

HIGHWAY CAPACITY. In several locations where priority techniques have been im-
~ AArterial street _.mT:mw (500 cars per lane per hour): 50 percent  plemented, peak-hour bus and carpool ridership has increased without an accompanying
i Tim I e VT, S el amoam.mm U =10 increase in total vehicular travel. This is largely due to the fact that a saturation of
lanes. Parking space change; 50 percent increase in transit, +6,000 o ) i inal hicl 0
spaces; 50 percent decrease in transit, —6,000 spaces. existing road networks has discouraged use by additional m_:.m e-occupant vehicles. On
the other hand, bus ridership is rarely at capacity and there is generally ample reserve,
subject to the availability of buses. Implementation of priority techniques for high
occupancy vehicles is an effective means for achieving capacity reserves on urban high-

UIocq_< rate based on highest peak half hour.
€About noon.

Source: Reference 54
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existing research has been theoretical because actual data on usage was not
readily available.

Additional field testing and design studies should take place so as to determine
some optimal physical parameters; i.e., cross section, lane width, types of
separation barriers. Driver reaction and behavior on various types of facilities
should also be examined.

Development of guidelines for the selection of one type of priority technique
over another. If there are methods of selecting the optimal priority technique in
a given area, these should be developed and tested.

Cost analyses of various elements of priority techniques, e.g., enforcement,
maintenance, operation.

There is a need for developing evaluation guidelines before the implementation
of priority techniques. These guidelines should then be used to obtain data so
that conclusions can be drawn about the effectiveness of the project.
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APPENDIX A

SUMMARY OF SELECTED CHARACTERISTICS OF 17 FREEWAY-RELATED PRIORITY TECHNIQUES

BOSTON, MA

SOUTHEAST EXPRESSWAY

ROUTE 1-93

DALLAS, TX
NORTH CENTRAL EXPRESSWAY

Contra-flow bus lane on six-lane
divided freeway

Normal flow reserved lane for buses
and carpools (3 or more occupants)

Total of six special freeway ramp
entry gates and one bypass ramp for

TYPE OF at the junction of two freeways bus use only

TECHNIQUE

DATE STARTED May 1971 February 1974 Under construction
PROJECT o L .

LENGTH 8.4 miles 1 mile 12 miles

HOURS OF 6:30 - 9:30 A.M. 6:30 - 9:30 A.M. AM. and P.M. peak periods
OPERATION between April - October

MAJOR AGENCIES

Massachusetts Department of
Public Works

Massachusetts Department of
Public Works

Dallas Department of Traffic Control,
Dallas Transit System, Texas

lane prohibition marking, and signs

mark the special lane

INMOLMED Highway Department
$40,000 Nominal (Actual costs not deter- $135,000
IMPLEMENT ING mined at the time of this
report)
COSTS
$550 per day Nominal (Actual costs not deter- $16,000 per year (estimated)
OPERATING mined at the time of this
report)
95 buses carrying 3000 passengers 24 buses and 560 carpools in the Not available
USE in the peak period peak period
RESULTS
TIME 14 minutes 2-4 minutes Not available
SAVINGS
Used only in good weather for Increase in mean passengers per vehicle | Scheduled to be completed in late
COMMENTS safety considerations from 1.35 to 1.44. Portable barriers, 1975. Part of Urban Corridor

Demonstration Program.

A-1
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SUMMARY OF SELECTED CHARACTERISTICS OF 17 FREEWAY-RELATED PRIORITY TECHNIQUES (CONT.)

HONOLULU, HI
MOANALUA FREEWAY

LOS ANGELES, CA

FREEWAY RAMPS

SAN BERNARDINO
FREEWAY BUSWAY

Normal flow reserved lane for
buses and carpools (3 or more

Total of 10 ramp priority techniques
for buses and carpools (2 or more

Two-lane exclusive busway in center and
alongside of freeway, one lane in each

TYPE OF occupants), one lane in each persons) on five different freeways direction
TECHNIQUE direction

DATE STARTED October 1974 December 1971 January 1973
PROJECT Inbound - 2.7 miles Varies, longest is 7 miles 11 miles
LENGTH Outbound - 1.4 miles (5 ramps)

HOURS OF 24 hours ._.<“.umnm__< in A.M. and P.M. peak 24 hours
OPERATION periods

MAJOR AGENCIES

Hawaii Department of
Transportation, FHWA

California Department of Trans-
portation, Southern California RTD

California Department of Transportation,
Southern California RTD, Southern Pacific
Transportation Co., City and County of Los

INVOLVED Angeles, City of El Monte, Southern California
Association of Governments, FHWA, UM
Nominal (Actual costs not determined
IMPLEMENTING | $36,500 at the time of this report) $56,000,000
COSTS
Nominal {(Actual costs not deter- | Nominal (Actual costs not deter-
OPERATING mined at the time of mined at the time of this Not available
this report) report)
11 buses and 1500 carpools in Large increases in new carpools (some- | 7800 bus passengers in combined morning and|
USE the 2-hour morning peak period times doubling and tripling) and in evening (5.5 hours) peak periods. 18 months
vehicle occupancy of uninterrupted growth in bus patronage.
RESULTS
TIME 10 minutes for inbound portion | 1-3 minutes 10 minutes
SAVINGS
Some enforcement problems. Occasional enforcement necessary. Special bus ramps for access. Three stations,
COMMENTS Marked by signs and striping. Few operational problems. Projects including the park-n-ride terminal in

have been quite successful.

El Monte.
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SUMMARY OF SELECTED CHARACTERISTICS OF 17 FREEWAY-RELATED PRIORITY TECHNIQUES (CONT.)

MIAMI, FL
1-95

MINNEAPOLIS, MN
1-35W FREEWAY RAMPS

NEW YORK, NY

1-495 APPROACH TO
LINCOLN TUNNEL

Normal flow bus and carpool (3 or
more occupants) reserved lane, 1 lane

Bus bypass lanes at nine metered
freeway entry ramps

Contra-flow bus lane on six-lane
divided freeway

TYPE OF in each direction and one exclusive

TECHNIQUE access ramp

DATE STARTED Under construction April 1974 December 1970
PROJECT 7.5 miles Each ramp is several hundred feet long | 2.5 miles
LENGTH

HOURS OF 6-10AM mnwo m Oo _<_. 7:00 - 10:00 A.M.

MAJOR AGENCIES

Florida Department of Transporta-
tion, Metropolitan Dade County,
FHWA, UMTA

Minnesota Highway Department,
Metropolitan Transit Commission,
Metropolitan Council of Twin Cities,

Port Authority of New York and New

Jersey, Tri-State Regional Planning
Commission, New Jersey Department

corridor (See Appendix B)

surveillance and control on freeway.
No bus priority on freeway.

INVOLVED UMTA, FHWA of Transportation, New Jersey Turn-
pike Authority
IMPLEMENTING | $18,500,000 $759,000 $700,000
COSTS =
Nominal {Actual costs not deter-
OPERATING Not available mined at the time of this $200,000 per year
report)
Bus ridership increased from 1100 to 950 buses carrying 40,000 passengers
USE Not available 8800 peak period passengers per day in the peak period
RESULTS
TIME Not available Not available 8-15 minutes
SAVINGS
Priority lanes will be Phase !l of a One-half of new bus passengers are Exclusive entry ramp at New Jersey
COMMENTS project in the 1-95/N.W. 7th Ave. former auto users. Extenisve traffic Turnpike; direct entry to terminal in

New York City.
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SUMMARY OF SELECTED CHARACTERISTICS OF 17 FREEWAY-RELATED PRIORITY TECHNIQUES (CONT.)

NEW YORK, NY
LONG ISLAND EXPRESSWAY

PITTSBURGH, PA

PATWAYS

BRADDOCK AVE. - PARKWAY EAST

Contra-flow bus lane on six-lane
divided freeway

Two-lane exclusive busways

Exclusive bus ramp

TYPE OF

TECHNIQUE

DATE STARTED October 1971 Under construction 1971

PROJECT 2 miles East PATWAY - 8 miles 600 - 700 feet
LENGTH South PATWAY - 4 miles

HOURS OF 7:00 - 9:00 A.M. 24 hours A.M. peak period
OPERATION

MAJOR AGENCIES

New York City Transportation
Administration

Port Authority of Allegheny County,
Pennsylvania Department of Trans-
portation, County of Allegheny,

Port Authority of Allegheny County,
Pittsburgh Traffic Planning
Department

growing demand for the type of
service

INVOLVED UMTA
$44,000 Not available Nominal (Actual costs not determined
IMPLEMENTING at the time of this report)
COSTS . .
y Nominal {Actual costs not determined
OPERATING $150,000 per year Not available at the time of this report)
200 buses carrying 10,000 passengers Not available 10 buses in the peak hour
USE in the peak period
RESULTS
TIME 15 mi N ] St
SAVINGS minutes ot available 15 minutes
Project implemented in a short time South PATWAY will open late 1975. One-way ramp to inbound direction
COMMENTS period. Public response favorable with East PATWAY in final design stage. on Parkway East.
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SUMMARY OF SELECTED CHARACTERISTICS OF 17 FREEWAY-RELATED PRIORITY TECHNIQUES (CONT.)

SAN DIEGO, CA
ROUTE 163

SAN FRANCISCO, CA

U.S. 101 (MARIN COUNTY)

SAN FRANCISCO -
OAKLAND BAY BRIDGE

Normal flow bus lane and special
access ramp for buses and carpools,

Contra-flow (1 direction} and normal
flow (both directions) bus lanes, in

Normal flow reserved lanes for buses
and carpools {3 or more occupants)

TYPE OF partially in CBD two separate segments on eight-lane complemented by traffic signal system
TECHNIQUE divided freeway at the toll plaza area
Contra-flow - September 1972 Buses - April 1970

DATE STARTED Fall 1974 Normal flow - December 1974 Carpools - December 1971
PROJECT 0.5 miles on freeway Contra-flow - 5 miles 0.5 miles
LENGTH 0.4 miles on arterial Normal flow - 3.5 miles

.00 . A- Contra-flow - 4:30 - 6:15 P.M. 6:00 - 9:00 A.M.
ROURSOF S UOG OO, Normal flow - 6:00 - 9:00 A.M. 3:00 - 6:00 P.M.
OPERATION 4:00 - 7:00 P.M.

MAJOR AGENCIES

California Department of
Transportation

California Department of Transporta-
tion, Golden Gate Bridge, Highway,
and Transportation District, Marin

California Department of Transporta-
tion, Alameda-Contra Costa Transit
District

INVOLVED County
IMPLEMENTING | $1,800 $250,000 $398,000
COSTS -
Nominal (Actual costs not deter-
OPERATING mined at the time of this $5000 per month $2300 per month
report)
22 buses per peak period 150 buses carrying 6000 passengers Negligible effect on bus patronage. Sig-
USE in the evening peak period nificant increase in number of carpools
RESULTS to 1900 in the morning peak period
TIME 2-3 minutes Up to 10 minutes 5 minutes
SAVINGS
No significant problems have arisen in | Small increase in bus patronage due to | 1 bus and 2 carpool lanes move through
COMMENTS enforcement, safety, or operations. contra-flow lane. Buses limited to 40 | toll plaza with minimum delay. Occu-

M.P.H. Negligible violation and safety
problems.

pancy (exclusive of buses) increased

from 1.33 to 1.43 persons per vehicle, |
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SUMMARY OF SELECTED CHARACTERISTICS OF 17 FREEWAY-RELATED PRIORITY TECHNIQUES (CONT.)

SEATTLE, WA
I-6 FREEWAY RAMP

WASHINGTON, D.C.
SHIRLEY HIGHWAY

Exclusive reversible bus ramp leading
into special downtown circulation

Reversible two-lane exclusive right-
of-way for buses and carpools (4 or

TYPE OF loop more occupants)
TECHNIQUE
DATE STARTED September 1970 Buses - September 1969  Carpools - December 1973
PROJECT .
1
LENGTH Several hundred feet 1 miles
HOURS OF 6:00 - 9:00 A.M.
OPERATION All day 4:00 - 7:00 P.M.

MAJOR AGENCIES

Seattle Traffic Engineering Depart
ment, Washington State Highway
Commission, Metro Transit, FHWA,

Virginia Department of Highways and Transportation, Northern Virginia
Transportation Commission, Washington Metropolitan Area Transit Authority,
District of Columbia Department of Highways and Traffic, FHWA, UMTA

INVOLVED UMTA
IMPLEMENTING | $15,000 Not available
COSTS
Nominal (Actual costs not deter-
OPERATING mined at the time of this $300 per week
report)
50 buses carrying 2500 passengers in 300 buses carrying 16,000 round-trip
USE the peak hour passengers daily
RESULTS
JME 5-10 minutes 10-15 minutes
SAVINGS
Buses mix with regular traffic on the Implemented in stages from 1969-1975. Complemented by reserved peak
COMMENTS reversible express lanes of I-5. hour lanes on major arterials in Washington, D.C.
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APPENDIX B

SUMMARY OF SELECTED CHARACTERISTICS OF 37 ARTERIAL-CITY STREET PRIORITY TECHNIQUES

ARLINGTON, VA

BALTIMORE, MD

BIRMINGHAM, AL

TYPE OF
TECHNIQUE

Normal flow curb bus lanes on two
arterials (Wilson and Arlington Blvd.)

Normal flow curb bus lanes on 11
CBD streets and one radial arterial
(York Rd.)

Normal flow curb bus lane on one
street {19th St. North)

DATE STARTED

January 1974

May 1958

October 1973

a) Wilson - 3.5 miles

CBD streets - varies from 2-16 blocks,
total of 5 miles. Arterial - 6.5 miles,

5 blocks (2200 ft.)

RROJECT ) (AN il one lane in each direction

LENGTH

HOURS OF A.M. and P.M peak periods A.M. and P.M. peak periods .\moo - mmoo AM.
OPERATION 4:00 - 6:00 P.M.

MAJOR AGENCIES

a) Virginia Department of Highways
and Transportation

Baltimore Department of Transit and
Traffic, Maryland Mass Transit Admin-
istration, EPA

Birmingham Traffic Engineering De-
partment, Birminham-Jefferson
County Transit Authority

INVOLVED b} >1_:@.8: County
a) $135,000 ; Nominal (Actual costs not determined
IMPLEMENTING | b) $1,316,000 Not available at the time of this report)
COSTS
Nominal {(Actual costs not determined Nominal {Actual costs not determined
OPERATING at the time of this report} Not available at the time of this report}
40 buses per peak period for both Varies for CBD streets, 20 buses in 65 buses in afternoon peak
USE projects peak hour on arterial
RESULTS
TIME - 17% - 21% on CBD bus lanes, small Not available
5 minutes saving on arterial bus lanes
SAVINGS
Wilson Blvd. has signal pre-emption at Limited enforcement and roadway Right turns allowed from bus lane.
COMMENTS one site. Both sites have fixed message | width {especially on arterial) has dimin-| Marked by signs and striping.

signs. Right turns allowed from bus
lane.

ished effectiveness of bus lanes. Right
turns allowed from bus lane.
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SUMMARY OF SELECTED CHARACTERISTICS OF 37 ARTERIAL-CITY STREET PRIORITY TECHNIQUES (CONT.)

BUFFALO, NY

CAMBRIDGE, MA

CHICAGO, IL

Normal flow curb bus lane on one
arterial (Church St.) and one city

Two-level exclusive trackless trolley
and diesel bus tunnel

Two reserved bus streets (63rd and
Halsted) in Englewood Shopping

TYPE OF street {Main St.} Center
TECHNIQUE

Church St. - 1969 ;
DATE STARTED mw Main St - 1064 1958 Not available

a) 0.11 miles 63rd - 990 feet

HieriZey b) 4 blocks 0.5 mile Halsted - 1320 feet
LENGTH
HOURS OF a) 24 hours
OPERATION b) 4:00 - 6:00 P.M. 24 hours 24 hours

MAJOR AGENCIES

Buffalo Department of Transportation,
Niagara Frontier Transit Metro System,
New York Department of Transporta-

City of Cambridge, Massachusetts Bay
Transportation Authority

Chicago Department of Streets, Chicago
Department of Public Works, Chicago
Transit Authority

examples of a physically separated curb
bus lane in the United States.

INVOLVED e
IMPLEMENTING | Not available Not available Not available
COSTS
OPERATING Not available Not available Not available
100 buses in peak period on Main St. 207 diesel buses and 306 trackless 40 buses in peak hour
USE trolleys per day (total, both directions)
RESULTS
UME Not available Not available Not available
SAVINGS
Church St. bus lane is protected by Bus patrons have direct access to Bus streets are 22-feet wide to allow for
COMMENTS raised concrete curb, one of the few subway. maximum sidewalk width.
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SUMMARY OF SELECTED CHARACTERISTICS OF 37 ARTERIAL-CITY STREET PRIORITY TECHNIQUES (CONT.)

CHICAGO, IL

CLEVELAND, OH

DALLAS, TX

TYPE OF
TECHNIQUE

Norma! flow, contra-flow, and median
bus lanes

Contra-flow bus zone at major transfer
and terminal point (Public Square)

Normal flow curb bus lanes on one-way
couplet (ElIm-Commerce Sts).

DATE STARTED

1939

Not available

July 1958

PROJECT
LENGTH

Varies, up to 0.7 miles

0.5 mile

Each 0.55 miles

HOURS OF
OPERATION

Mostly 24 hours

24 hours

MAJOR AGENCIES

Chicago Department of Streets, Chicago
Department of Public Works, Chicago
Transit Authority

Cleveland Traffic Engineering Depart-
ment, Cleveland Transit System

Dallas Department of Traffic Control,
Dallas Transit System

Shore Drive, and N. Sheridan Rd., and
the State St. bus lanes.

INVOLVED
Nominal (Actual costs not determined | Nomina! {Actual costs not determined
IMPLEMENTING | Not available at the time of this report) at the time of this report)
COSTS - - - -
Nomina! (Actual costs not determined | Nominal (Actual costs not determined
OPERATING Not available at the time of this report} at the time of this report)
USE Varies, up to 110 buses in peak hour Not available 70-75 buses in peak
RESULTS
TIME Improvement in bus speed of over
Several minutes Not available 23%
SAVINGS
Includes Washington St. median lane, Used primarily as layover area for a Right turns allowed from bus lane.
COMMENTS contra-flow lanes on Canal St., Lake great number of buses. Signs mark the bus lane.
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SUMMARY OF SELECTED CHARACTERISTICS OF 37 ARTERIAL-CITY STREET PRIORITY TECHNIQUES (CONT.)

DALLAS, TX

DENVER, CO

HARRISBURG, PA

Bus signal pre-emption at 42 intersections in
urban corridor (North Central Expressway)

Normal flow curb bus lanes on two city
streets {(16th and 17th) and reserved

Contra-flow bus lane
(Market St.)

TYPE OF lanes for carpools (2 or more occupants)
TECHNIQUE on two other streets (Lawrence and

Larimer)
DATE STARTED Under construction December 1974 1958
PROJECT i . ) g
LENGTH 12 miles (corridor length) Varies, up to 24 blocks 0.3 miles
HOURS OF " .
OPERATION A.M. and P.M. peak periods Peak periods 24 hours

MAJOR AGENCIES

Dallas Department of Traffic Control,
Dallas Transit System, Texas Highway
Department

City and County of Denver, Regional

Transportation District, Denver Regional
Council of Governments, Colorado State
Highway Commission, Colorado Air Pol-
lution Contro! Commission, EPA, FHWA

City of Harrisburg, Capitol
Area Transportation
Authority

$563,000

Not available

Nominal (Actual costs not
determined at the
time of this report)

$50,000 per year (estimated)

Not available

Nominal (Actual costs not
determined at the
time of this report)

Not available

Approximately 110 buses in peak periods
on bus lanes

37 buses in peak hour

Not available

General improvement in bus travel
times, nominal effect on carpool times

Not available

INVOLVED
IMPLEMENTING
COSTS
OPERATING
USE
RESULTS
TIME
SAVINGS
COMMENTS

Part of Urban Corridor Demonstration Pro-
gram. Total of 70 intersections will be linked
with a central control computer to provide
overall traffic signal system coordination.

Nominal increase in bus ridership due to
bus lanes. Right turns permitted from bus
lanes. Carpool lanes are in left curb lane
of streets.

Violation rate is very low.
No turn prohibitions.
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SUMMARY OF SELECTED CHARACTERISTICS OF 37 ARTERIAL-CITY STREET PRIORITY TECHNIQUES (CONT.)

HONOLULU, HI

HOUSTON, TX

INDIANAPOLIS, IN

Contra-flow bus fanes on two streets
(Kalakaua and Kalanianaole)

Normal flow curb bus lane on down-
town street (Main St.)

Contra-flow bus lane on four-lane
arterial (College Ave.)

TYPE OF
TECHNIQUE

a) Kalakaua - June 1971
DATE STARTED b) Kalanianaole - August 1973 October 1971 1969
PROJECT a) 2 segments of 5 blocks and 4 blocks | 14 blocks 2.9 miles
HOURS OF a) A.M. peak period
OPERATION b) All day 7:00 A.M. - 6:00 P.M. 24 hours

MAJOR AGENCIES

City and County of Honolulu Depart-
ment of Transportation Services,
Hawaii Department of Transportation

Houston Department of Traffic and
Transportation, Houston Rapid
Transit Lines

Indianapolis Department of Transpor-
tation, Bureau of Traffic Engineering

higher bus speeds. Enforcement has
been good,

INVOLVED
) Nominal (Actual costs not determined | Nominal (Actual costs not determined
IMPLEMENTING | Not available at the time of this report) at the time of this report)
COSTS
Nominal {Actual costs not determined
OPERATING Not available at the time of this report) Not available
a) 30 buses in peak hour
USE b} 15-17 buses in peak hour 1270 daily bus trips 10 buses in peak hour
RESULTS
a) Not available
ullil b} 20 minutes Not available Not available
SAVINGS
Marked by signs and cones. Right and left turns prohibited, result- | Minimal enforcement although
COMMENTS Some enforcement problems. ing in decreased vehicular volumes and | violations are high. Signs and striping

mark bus lane.
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SUMMARY OF SELECTED CHARACTERISTICS OF 37ARTERIAL-CITY STREET PRIORITY TECHNIQUES (CONT.)

LOUISVILLE, KY

MADISON, WI

MIAMI, FL

TYPE OF
TECHNIQUE

Bus pre-emption of traffic signals at
8 intersections

Oo:.?m-zos\ limited use lane
(University Ave.)

Express bus operation on reversible
reserved median lane, with benefit of
bus signal pre-emption (N.W. 7th Ave.)

1970 (Began as bus-only lane in

DATE STARTED May 1972 October 1966) August 1974
PROJECT . . -
LENGTH 3 miles 0.9 miles 9.9 miles
HOURS OF

6:30 - 8:30 A.M. 6:00 - 9:30 A.M.
OPERATION 3'30- 5:30 P.M. 24 hours 3:00 - 6:30 P.M.

MAJOR AGENCIES

Louisville Traffic Engineering
Department, Louisville Transit,
FHWA

City of Madison Transportation
Department

Metropolitan Dade County, Florida
Department of Transportation,
UMTA, FHWA

pre-emption technigue.

traverse its entire length. Used by
many bicyclists.

INVOLVED
IMPLEMENTING $10,700 $50,000 $1,350,000
COSTS = > > -
Nominal {Actual costs not determined | Nominal (Actual costs not determined
OPERATING at the time of this report) at the time of this report) $2400 per month
) ; 42% increase in bus ridership to
USE Not available 23 buses in peak hour 1650 daily passengers on 52 buses
RESULTS
TIME 10%-20% decrease in bus travel time Up to 6 minutes 6 minutes
SAVINGS
Part of Urban Corridor Demonstration | Legal problems resulted in change of Phase | of [-95/N.W. 7th Ave. project.
COMMENTS Program. Two express bus routes use status. All vehicles using lane must Various traffic signal strategies are

being evaluated.
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SUMMARY OF SELECTED CHARACTERISTICS OF 37ARTERIAL-CITY STREET PRIORITY TECHNIQUES (CONT.)

MIAMI, FL

MINNEAPOLIS, MN

Contra-flow bus lane and reserved carpool
lane {2 or more occupants) on major arterial

Bus street through shopping area
{Nicollet Mall) in CBD

Contra-flow bus lanes on one-way
couplet. (Marquette - 2nd Aves.)

TYPE OF (South Dixie Highway)

TECHNIQUE

DATE STARTED July 1974 April 1968 September 1974
PROJECT 5.5 miles 8 blocks 13 blocks
LENGTH

HOURS OF 7:00 - 9:00 A.M.

OPERATION 4:00 - 6:00 P.M. 28 2 lious

MAJOR AGENCIES

Florida Department of Transportation,
Metropolitan Dade County

Minneapolis Traffic Engineering
Department, Twin Cities Area
Metropolitan Transit Commission

Minneapolis Traffic Engineering
Department, Twin Cities Area
Metropolitan Transit Commission

length.

INVOLVED
IMPLEMENTING | $500,000 Not available $30,000
COSTS
OPERATING $62,000 per month Not available $100 per month
54 buses carrying 1800 passengers in bus lane,} Total of 75 buses both ways in Marquette - 131 buses in 2-hour P.M.
USE and 3062 carpools carrying 6614 people in peak hour peak period. 2nd ><m. - 139 buses in
RESULTS carpool lane, in combined peak periods. 2-hour A.M peak period
TIME Buses - 8 - 9 minutes Not available Not available
SAVINGS Carpools - 6 minutes
Violations are very low. Excellent enforce - Cross streets open to all traffic. Contra-flow lanes are currently in
COMMENTS ment. No left turns along total project Taxis allowed. experimental stage.
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SUMMARY OF SELECTED CHARACTERISTICS OF 37 ARTERIAL-CITY STREET PRIORITY TECHNIQUES (CONT.)

NASHVILLE, TN

NEW ORLEANS, LA

NEW YORK, NY

Normal flow curb bus lane (4th Ave.)

Bus lane in median of major artery
{Canal St.}

Normal flow curb bus lanes and bus
zones at numerous locations

TYPE OF

TECHNIQUE

DATE STARTED 1956 1964 1963

PROJECT 0.36 miles 1.5 miles 15 miles on 11 streets

LENGTH

HOURS OF 7:00-9:00 A.M. Bus lanes - peak periods
OPERATION 4:00-6:00 P.M. 24 hours Bus zones - 7:00 A.M. to 7:00 P.M.

MAJOR AGENCIES

Nashville Traffic and Parking
Commission

New Orleans Public Service,
City of New Orleans

New York City Transportation
Administration, New York City
Transit Authority

INVOLVED
Nominal {Actual costs not determined ]
IMPLEMENT ING at the time of this report) $1,450,000 Not available
COSTS - 7
Nominal (Actual costs not determined
OPERATING at the time of this report) Not available Not available
USE Up to 60 buses per hour 350 bus round trips on weekdays Varies from 60-170 buses in peak hour
RESULTS
TIME Not available Not available Travel time reductions of 22-42%
SAVINGS
Right turns prohibited. Former streetcar line, repaved as a Success depends on strict enforcement.
COMMENTS Marked by signs and striping. 24-foot road for bus-use only. Most bus lanes are in midtown

Manhattan.
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SUMMARY OF SELECTED CHARACTERISTICS OF 37ARTERIAL-CITY STREET PRIORITY TECHNIQUES (CONT.)

NEWARK, NJ

PHILADELPHIA, PA

Normal flow curb bus lane (Market St.)

Normal flow curb and median bus
lane at major transit hub

Normal flow curb bus lane
(Benjamin Franklin Bridge}

TYPE OF {Market St.)

TECHNIQUE

DATE STARTED December 1956 1956 1971

PROJECT 0.3 miles 3500 feet 0.75 miles

LENGTH

HOURS OF i
OPERATION 4:00-6:00 P.M. 24 hours A.M. and P.M. peak periods

MAJOR AGENCIES

Public Service Coordinated Transit,
Transport of New Jersey,

City of Philadelphia, SEPTA, Trans-
port of New Jersey

Transport of New Jersey, Delaware
River Port Authority

INVOLVED City of Newark
Nominal (Actual costs not determined
IMPLEMENTING at the time of this report) Not available Not available
COSTS - - - -
Nominal {(Actual costs not determined | Nominal (Actual costs not determined
OPERATING at the time of this report) at the time of this report) Not available
200 buses carrying 10000 passengers 160 buses in peak hour 125 buses in peak hour
USE in peak period
RESULTS
TIME Not available 1.5 minutes Not available
SAVINGS
Primarily used as loading area. Median lane has 5-foot wide concrete Used primarily for channelization
COMMENTS Second lane for bypass. loading island. purpose. Trucks are allowed to use

lane.
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SUMMARY OF SELECTED CHARACTERISTICS OF 37 ARTERIAL-CITY STREET PRIORITY TECHNIQUES (CONT.)

PITTSBURGH, PA

PROVIDENCE, RI

Norma!l flow curb bus lanes, median
bus lane, contra-flow bus lanes and

Normal flow curb bus lanes on one-
way couplet.

Exclusive bus use of tunnel
(East Side tunnel)

TYPE OF bus street (Washington - Weybosset Sts.)
TECHNIQUE
DATE STARTED 1967 April 1964 1948
PROJECT Varies from 400 feet to 4100 feet 0.5 mile each 2160 feet
LENGTH

Washington - 8:00 A.M. - 6:00 P.M.
Aol )7 Most 24 hours Weybosset - 7:00 - 10:00 A.M. 24 hours
OPERATION 1:00 - 10:00 P.M.

MAJOR AGENCIES

Port Authority of Allegheny County,
City of Pittsburgh Traffic Planning
Department

Providence Traffic Engineering Depart-
ment, Rhode Island Public Transit
Authority

Rhode Island Public Transit
Authority, City of Providence

INVOLVED
Nominal (Actual costs not determined
IMPLEMENTING | Not available at the time of this report) Not available
COSTS
Nominal {(Actual costs not determined | Nominal (Actual costs not determined Nominal (Actual costs not determined
OPERATING at the time of this report) at the time of this report) at the time of this report)
USE Not available 60 buses in peak hour 18 buses in peak hour
RESULTS
VLI Not available Not available 2-3 minutes
SAVINGS
Inadequate enforcement has dimin- Tunnel is self ventilating, about
COMMENTS ished effectiveness of bus lane 25 feet wide, and 17.5 feet high
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SUMMARY OF SELECTED CHARACTERISTICS OF 37 ARTERIAL-CITY STREET PRIORITY TECHNIQUES (CONT.)

ROCHESTER, NY

SAN ANTONIO, TX

SAN FRANCISCO, CA

Normal flow curb bus lanes on two
streets (Main St. and Lake Ave.)

Contra-flow bus lane (Alamo Plaza)

Normat flow curb bus lanes on two
pairs of one-way streets (Geary -

TYPE OF O’Farrell and Sutter - Post Sts.)
TECHNIQUE _
|
= -
DATE STAR 1957 1968 November 1971 (Revised on _
ZED Sutter - Post in February 1975)
a) Main St. - 1.5 miles
HerEE b) Lake Ave. - 2.0 miles 0.25 miles 0.75 mile to 1 mile
LENGTH
HOURS OF a) 24 hours
OPERATION b) A.M. and P.M. peak periods 24 hours A.M. and P.M. peak periods

MAJOR AGENCIES

County of Monroe Bureau of Traffic
Engineering, Rochester Regional
Transit Authority

San Antonio Transit System, San
Antonio Traffic Department

San Francisco City Planning Depart-
ment, San Francisco Department of
Public Works, MUNI

while Geary - O'Farrell are 10-11 feet
wide.

INVOLVED
Nominal (Actual costs not determined | Nominal (Actual costs not determined | Nominal (Actual costs not determined
IMPLEMENTING at the time of this report) at the time of this report) at the time of this report)
COSTS : - = : : :
Nominal (Actual costs not determined | Nominal (Actual costs not determined | Nominal (Actual costs not determined
OPERATING at the time of this report) at the time of this report) at the time of this report)
a) 100-150 buses in peak hour p Up to 90 buses in the peak hour on Sut-
USE b} 8 buses in peak hour 30 buses in peak hour ter - Post Sts. 40 buses in peak hour on
G -0’ :
RESULTS eary - O’Farrell
TIME Not available 2 minutes Not available
SAVINGS
Right turns permitted from bus lane. Violations are low, excellent safety Right turns permitted from bus lanes.
COMMENTS Marked by signs. record. Sutter - Post lanes are 18 feet wide
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SUMMARY OF SELECTED CHARACTERISTICS OF 37 ARTERIAL-CITY STREET PRIORITY TECHNIQUES (CONT.)

SAN JUAN, PR

SEATTLE, WA

WASHINGTON, DC

Contra-flow bus lanes on one-way
arterial couplet. (Ponce De Leon

Contra-flow bus lane

Normal flow curb lanes for buses,
bicycles, motorcycles and taxis

.“..MM”_M_MCm and Fernandez Juncos) (at least two passengers)

DATE STARTED May 1971 September 1970 1962

PROJECT 11 miles 3 blocks 26 miles on 18 streets with 27 lanes
LENGTH

HOURS OF o i 24 hours on two streets, rest are in
OPERATION ours ours effect in A.M. and P.M. peak periods

MAJOR AGENCIES

Puerto Rice Planning Board, P.R.
Department of Public Works, P.R.
Highway Authority, San Juan Police

Seattle Traffic Engineering Depart-
ment, Metro Transit

Metropolitan Washington Counci! of
Governments, WMATA, D.C. Depart-
ment of Highways and Traffic

clusive bus ramp (see Appendix A).

INVOLVED Department
Nominal (Actual costs not determined
IMPLEMENTING | $100,000 at the time of this report) Not available
COSTS - .
Nominal {Actual costs not determined | Nominal {Actual costs not determined
OPERATING at the time of this report) at the time of this report) Not available
_ 50 buses carrying 2500 passengers 3812 bus trips carrying 191,000 pas-
USE 40-70 buses in peak hour in peak hour sengers during the entire period of oper
RESULTS ation of all bus lanes on all streets
TIME 20-30 minutes Not available Not available
SAVINGS
Excellent safety record. Bus lanes Part of downtown circulation loop Vehicles turning right and those
COMMENTS have cut transit time by 35%. for Blue Streak buses which use ex- stopping to pick up and discharge

passengers are allowed in lanes.
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SUMMARY OF SELECTED CHARACTERISTICS OF 37 ARTERIAL-CITY STREET PRIORITY TECHNIQUES (CONT.)

WASHINGTON, DC
Bus pre-emption of traffic signals
TYPE OF
TECHNIQUE
DATE STARTED November 1972
Network of 114 intersections, 31 with
PROJECT bus pre-emption capability
LENGTH
HOURS OF ;
OPERATION Not available
D.C. Department of Highways and
MAJOR AGENCIES Traffic, WMATA, FHWA
INVOLVED
IMPLEMENTING | Not available
COSTS
OPERATING Not available
USE 450 transmitter-equipped buses
RESULTS
TIME Bus travel times reduced at least 10%
SAVINGS
Part of Urban Traffic Control System.
COMMENTS Various traffic control strategies
are being evaluated.
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APPENDIX C

OVERSEAS CITIES HAVING PRIORITY ACTIVITIES

AUSTRALIA

BELGIUM

FRANCE

GREAT BRITIAN

IRELAND

ITALY

NETHERLANDS

REPUBLIC OF
SOUTH AFRICA

SPAIN

SWEDEN

SWITZERLAND

WEST GERMANY

Sydney

Brussels, Liege

Le Havre, Marseilles, Paris, Rouen, Strasbourg, Toulouse

Berkshire, Birmingham, Chatham, Carlisle, Derby, Dundee, Exeter, Gateshead,
Isle of Wight, Leeds, Leicester, Liverpool, London, Manchester, Newcastle-
upon-Tyne, Northampton, Oxford, Reading, Redditch, Runcorn, St. Peter Port,
Salford, Southampton, Stockton

Dublin

Bologna, Catania, Firenze, Genoa, Milan, Naples, Rome, Turin

Groningen, The Hague, Maastricht, Nijmagen, Rotterdam, Utrecht

Johannesburg

Barcelona, Madrid
Gothenburg, Stockholm
Basel, Bern, Geneva, Zurich

Aachen, Bremen, Hamburg, Hanover, Wiesbaden
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APPENDIX D (CONT.)

EXCLUSIVE BUS LANES ARE OPENED IN DENVER, Passenger Trans-
port, December 13, 1971, p.1.

EXPRESS BUS SPEEDS NEW YORKERS’ TRIPS, Passenger Transport,
November 19, 1971.

Feasibility Study on an Exclusive Bus Lane for Buses and Carpools on the
San Francisco-Qakland Bay Bridge, California Department of Public
Works, April 1971.

Ferrari, M.G., IMPROVING URBAN BUS OPERATIONS, ASCE Proc.
Paper 7465, Transportation Engineering Journal, August 1970, pp. 319-331.

Freeway Lanes for High Occupancy Vehicles (Third Annual Progress
Report), California Department of Transportation, Business and Transpor-
tation Agency, December 1973.

FREEWAY TRAFFIC CONTROL SYSTEM FOR IMPROVING BUS
RAPID TRANSIT, Directory of Research, Development and Demonstra-
tion Projects, Proj. TRD-14, U.S. Department of Transportation, Urban
Mass Transportation Administration, 1971.

Gallagher, Michael P., Carpools Using Busway During Strike, California
Department of Transportation - District 7, Freeway Operation Branch,
January 1975.

Gallagher, Richard, LOS ANGELES PIONEERS EXCLUSIVE BUSWAY,
Civil Engineering, January 1975. pp. 64-67.

o~ ,andS.B. Neison, Proposed Exclusive-Express Busway
in and Along the San Bernardino Freeway Between Los Angeles and E/
Monte, Paper Presented at the 39th Annual Meeting, Institute of Traffic
Engineers, August 1969.

Garcia, J.M., Exclusive Bus and Carpool Lanes Installed and Operated by
the State of California, Presented at the Technology Sharing Workshop on
Priority Techniques for High Occupancy Vehicles, San Francisco,
February 5, 1975.

Gatens, Daniel M., Locating and Operating Bus Rapid Transit Park-Ride
Lots: A Synthesis of Experience and Some Preliminary Planning Guide-
lines, Research Report 73-3 (UMTA-URT-3-73-3), University of Washington,
Seattle, August 1973.

Geissenheimer, Harold H., Summary of Exclusive Transit Lanes Presently
in Operation in Pittsburgh, Pennsylvania, Port Authority of Allegheny
County, November 12, 1974,

Gersten, M.C., Bus Rapid Transit in the Shirley Highway Corridor, ASCE
Metropolitan Section, February 9, 1971,

Goodell, Robert G.B., PREFERENT!AL ACCESS FOR MULTI-
OCCUPANT VEHICLES AT METERED ON-RAMPS, Traffic Engineering,
September 1974, pp. 11-13.

41.

42.

43.

45,

47.

48,

49.

50.

51.

52,

53.

Goodman, J.M., OPERATION OF A FREEWAY PRIORITY SYSTEM FOR
BUSES AND CARPOOLS, Traffic Engineering, April 1970, pp. 30-37.

—  _ ,etal, EVALUATION OF A BUS RAPID TRANSIT
SYSTEM IN A SELECTED URBAN AREA, Highway Research Record 314,
Highway Research Board, 1970, pp. 114-122.

Goodman, L., Bus Rapid Transit on Existing Highways, ASCE Metro-
politan Section, February 9, 1971.

GROUNDBREAKING OPENS L.A. BUSWAY: FIRST IN CALIFORNIA,
Passenger Transport, January 28, 1972.

Hall, Charles H., and Vasant H. Surti, A Feasibility Study of Exclusive Bus
Lanes: A Case Study of the Denver Cental Business District, (UMTA-CO-
11-0001-73-1), Center for Urban Transportation Studies, University of
Colorado, Denver, April 1973. PB-221 418.

Highway Functional Classification - Concepts, Criteria, and Procedures,
U.S. Department of Transportation, Federal Highway Administration,
July 1974,

Howard, Needles, Tammen and Bergendoff, Feasibility Study for Bus
Rapid Transit in the Shirley Highway Corridor, Washington Metropolitan
Council of Governments, March 1970.

Institute for Defense Analyses, Evaluation of Rail Rapid Transit and
Express Bus Service in the Urban Commuter Market, U.S. Department of
Transportation, Office of Transportation Planning Analysis, October 1973.
Report DOT P6520.1.

Kulash, Damian, A Supply Mode! for Reserved Bus Lanes, Working Paper
708-46, The Urban Institute, June 1971,

Levinson, Herbert S., State-of-the-Art Bus Priority Planning and Practice,
Presented at the Workshop on Priority Technigues for High Occupancy
Vehicles, U.S. Department of Transportation, San Francisco, February
4, 1975.

__ , State-of-the-Art Bus and Carpool Priorities, Presented
at the Workshop on Priority Techniques for High Occupancy Vehicles, U.S.
Department of Transportation, Miami, April 29, 1975.

and William F. Hoey, OPTIMIZING BUS USE OF

URBAN HIGHWAYS, ASCE Proc. Paper 10558, Transportation Eingineering

Journal, May 1974, pp. 443-459.

, and David B. Sanders, RESERVED BUS LANES
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, et al., Bus Use of Highways: State-of-the-Art,
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APPENDIX D (CONT.)

URBAN TRAFFIC CONTROL/BUS PRIORITY SYSTEM (UTCS/BPS),
A STATUS REPORT, Metropolitan, May/June 1975, pp. 20-22.

The Urban Traffic Control System in Washington, D.C., U.S. Department
of Transportation, September 1974.

Voorhees, {Alan M.), and Assoc. Blue Streak Phase | Report, Washington
State Highway Commission and Seattle Transit System, 1971.

, Incentives to Carpooling, U.S. Department
of Transportation, January 1974,

, Short-Range Transit Planning, U.S. Depart-
ment of Transportation, July 1973. PB-226482.

- , Status of the Urban Corridor Demon-
stration Program, U.S. Department of Transportation, Report DOT
P6500.2, July 1974.

, and Behavior Science Corporation, A
Study of Techniques to Increase Commuter Vehicle Occupancy on the
Hollywood Freeway, California Department of Transportation, November

5, 1973.

93.

94.

95.

97.

, et al. Feasibility and Evaluation Study of

Reserved Freeway Lanes for Buses and Carpools, U.S. Department of
Transportation, November 1970.

Vuchic, Vuchan, A CRITIQUE OF THE STUDY ‘EVALUATION OF RAIL
RAPID TRANSIT AND EXPRESS BUS SERVICE IN THE URBAN
COMMUTER MARKET’ BY THE INSTITUTE FOR DEFENSE ANALYSES,
in U.S. Congress, House Committee on Appropriations, Department of
Transportation and Related Agencies Appropriations for 1975, Part 1,
Department of Transportation, National Transportation Policy, Hearings
before a Subcommittee of the Committee on Appropriations, House of
Representatives, 93d Cong 2nd Sess, 1974, pp. 224-249.

Wolsfeld, Richard P., et al., MOVING PEOPLE ON THE |-35W
CORRIDOR, Traffic Engineering, August 1973, pp. 45-569.

Young, A.P., AGENERAL REVIEW OF BUS PRIORITIES IN GREAT
BRITIAN, Bus Priority Symposium, TRRL, England, February 1972.

Zell, Charles E., SAN FRANCISCO-OAKLAND BAY BRIDGE TRANS-
BAY BUS RIDERS SURVEY, Highway Research Record 114, Highway
Research Board, 1966, pp. 169-179.
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APPENDIX F

DIRECTORY OF REFERENCED TRANSIT AUTHORITIES, OPERATING AGENCIES, AND GOVERNMENTAL UNITS

Birminghan-Jefferson County Transit Authority

3105 Eighth Ave., North
Birmingham, AL 35202
(205) 322-7701

AC Transit

508 16th Street
Oakland, CA 94612
{415) 654-7878

Golden Gate Bridge

Highway & Transportation District
P.O. Box 9000

Presidio Station

San Francisco, CA 94129

(415) 346-5858

Marin County Transit District
Civic Center, Room 304-C
San Raphael, CA 94903
(415) 479-1100

San Bernardino Municipal Transit System
183 South G,

San Bernardino, CA 92410

(714) 884-4735

San Francisco Bay Area Rapid
Transit District (BARTD)

800 Madison Street,

Oakland, CA 94607

(415) 465-4100

San Francisco Municipal Railway
949 Presidio Ave.

San Francisco, CA 94115

(415) 649-6864

Southern California Rapid Transit
District (RTD)

1060 S. Broadway

Los Angeles, CA 90015

(213) 749-6977

Washington Metropolitan Area Transit
Authority (WMATA)

600 Fifth Street, N.W.

Washington, DC 20001

(202) 637-1234

Metropolitan Dade County Transit Authority
3300 NW 32nd Avenue

P.O Box 887

Miami, FL 33152

(305) 633-3381

Metropolitan Atlanta Rapid Transit Authority (MARTA)
100 Peachtree Street NW

Suite 1300

Atlanta, GA 30303

(404) 5224460

Chicago Transit Authority (CTA)
Merchandise Mart

Chicago, |L 60654

(312) 664-7200

Louisville Transit Corp.
318 W. Jefferson Street
Louisville, KY 40202
(502) 585-2301

New Orleans Public Service, Inc.
317 Baronne Street

New Orleans, LA 70160

{504) 529-4545

Mass Transit Administration of Maryland
1515 Washington Blvd

Baltimore, MD 21230

{301) 539-6281

Massachusetts Bay Transportation Authority (MBTA)
500 Arborway

Jamaica Plain, MA 02130

(617) 722-5000

Twin Cities Area Metropolitan Transit Commission
330 Metro Square Bidg

St. Paul, MN 55101

(612) 227-7343

Transport of New Jersey
180 Boyden Avenue
Maplewood, NJ 07040
(201) 622-7000



GSY9-6vC (809)

POLES IM ‘UosipeN
anuaay s)eQ Jie4 'S 99|
*d10) ad1Alag uosipepy

0015-¥82 (90¢)

61186 VM ‘3111eeg

188115 uosLueH ‘M OLY

aj11eag uelljodoslapy 30 Anjedidiunpy

€LEL-CCY (90C)

¥E£186 YM ‘3j11ess

18911 uJoqieaq 'S 08
‘di0D 11sues) ueljodonlapy

Z2EE-v2S (£0L)

10222 VA ‘uoibullsy

183418 Uiyl "N 6002

uOoISSIWWOY uolieliodsues ) BILIBIIA UIBLIION

LLEG-L2T (2LS)

G0Z8L XL ‘Oluoiuy ueg
Buip|ing ajin Jamo)
WIAISAG 1isugs] Oiuoluy ueg

LLLL-ECT (ELL)

200LL X1 ‘uoisnoy
183G Uy gLt

0lg wooy ‘Buip|ing uiey
saulT 1suel| pidey

00ve-L28 (¥ L2)
922SL XL 'seiied
18305 jead ‘N LOL
wia1sAg 1isuel ] sejjeq

00v6-18L (LOY)

10620 1Y '3duapino.d

139.11G 9S0JBIN G992

Aloyiny Hsuel) d1Gnd Puels| apoyy

£8€8-9L (vLL)

61600 Hd ‘Aey 01eH

6¢0Ll x08 'O'd

133415 BOYD(Q) 1§ SNUAAY BJIBAIY ZOUNP
Allioylny sng uelnjodosiap

00¢8-£29 (S12)

L0161 Vd ‘erydiape|iyd

18311S yiglL sl

(v.Ld3s) Ayloyiny

uolieliodsuel | elueajAsuuag Uid1seayinog

osvL-LLY (CLY)

0£2G1 Vd ‘ybingsiiig

1861 x08 ‘0O'd

199118 Yi/ 12l

‘0 Auayba||y J0 Alioyiny 1i0d

LG9G-EEC (LLL)
GOLLL Vd ‘Bingstitey
'1§ uosawe) ‘N L06
Jisuesy ealy |oide)

0015-18Z (9L2)

¥LLlyy HO ‘PUBRA3ID
18348 Yi6 3 vOvlL
LWA1SAG 1ISUBI] PUBIaAd|D

obeL-9YS (9LL)

vi9¥L AN ‘J81s3y20Y
13241G a1e1§ Z

Allsoyiny uoneyiodsues|
jeuoibay aasauac)-ia1sayooy

000.-99% (212)

8001 AN M0A MaN

181uU8) apesy PIOMA L

AasJaf Map 1§ MJOA MBN JO AlLloyiny 110d

0089-v88 (914)

€02l AN ‘Oleyng

189.15 UBI\ GG8

'JU| ‘WAISAG lisuel) Jalluos4 esebein

0005-258 (Z12)
LOZLL AN ‘UApjOOIg

18818 Aef 0LE

(VLOAN) Altouyiny disuel) AlD 30\ MaN

ovov-LSL (ZL2)

6L00L AN 4O\ MmN

Aempeo.g 00L1

Alsoyiny uolleliodsuesy uelijodoniap

(*LNOD) 4 X1aN3ddV



APPENDIX G
URBAN MASS TRANSPORTATION ADMINISTRATION

FEDERAL HIGHWAY ADMINISTRATION
REGIONAL OFFICES

REGION 1

FHWA Regional Administrator
O’Brien Federal Building
Albany, New York 12207
(518) 472-6476

REGION 3

FHWA Regional Administrator

Room 1633

George H. Fallon Federal Office Building
31 Hopkins Plaza

Baltimore, Maryland 21201

(301) 962-2361

REGION 4

FHWA Regional Administrator
Suite 200

1720 Peachtree Road, N.W.
Atlanta, Georgia 30309

(404) 526-5078

REGION 5

FHWA Regional Administrator
18209 Dixie Highway
Homewood, lllinois 60403
(312) 799-6300

REGION 6

FHWA Regional Administrator
819 Taylor Street

Fort Worth, Texas 76102

(817) 344-3232

G-1

REGION 7

FHWA Regional Administrator
P.O. Box 7186

Country Club Station

Kansas City, Missouri 64113

Street Address: 6301 Rockhill Road
Kansas City, Missouri 64131
(816) 961-7563

REGION 8

FHWA Regional Administrator
Box 25246, Room 230
Building 40, Denver Center
Denver, Colorarin 80225

(303) 224-4051

REGION 9

FHWA Regional Administrator
Two Embarcadero Center
Suite 530

San Francisco, California 94111
(415) 556-3951

REGION 10 i

FHWA Regional Administrator
Room 412, Mohawk Building
222 S.W. Morrison St.
Portiand, Oregon 97204

(503) 221-2065

FIELD OFFICES

REGION |
UMTA Representative

Transportation Systems Center
Room 277, Technology Building

55 Broadway
Cambridge, MA 02141
(617) 494-2055

REGION II

UMTA Representative
Suite 507

26 Federal Plaza

New York, NY 10007
(212) 264-8162

REGION Il

UMTA Representative
3535 Market Street
Philadelphia, PA 19104
(215) 597-1084

REGION IV
UMTA Representative
Suite 501

1720 Peachtree Road, N.W.

Atlanta, GA 30309
(404) 526-3948

REGION V

UMTA Representative
Suite 700

300 S. Wacker Drive
Chicago, |L 60606
(312) 353-6005

REGION VI

UMTA Representative
Suite 9E24, Federal Center
1100 Commerce Street
Dallas, TX 75202

(214) 749-7322

REGION VII

UMTA Representative
Suite 633

601 East 12th Street
Kansas City, MO 64106
(816) 374-5845

REGION VIII

UMTA Representative

Suite 1822, Prudential Plaza
1050 17th Street

Denver, CO 80202

(303) 837-3242

REGION IX

UMTA Representative
Suite 7061

450 Golden Gate Avenue
Box 36125

San Francisco, CA 94102
(415) 556-2884

REGION X

UMTA Representative
Suite 7004

909 First Avenue
Seattle, WA 98104
(206) 442-4210
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rail rapid transit

A passenger-carrying rail system on an
exclusive right-of-way and which
generally serves one contiguous urban
area.

reserved lane

A class of lanes on roadways to be used
exclusively by designated vehicles ranging
from lanes on freeways, to lanes on major
arterial streets, to lanes on local streets.

roadway design speed

A speed selected for purposes of design
and correlation of those physical features
of a roadway such as curvature, super-
elevation, sight distance, upon which the
safe operation of vehicles is dependent.

route (bus)

A designated, specified path over which a
bus or fleet of buses is assigned and which
indicates stops for serving passengers.

service volume

The maximum number of vehicles that
can pass a given point during a specified
time period and while maintaining a
desired level of service.

APPENDIX H (CONT.)

signal pre-emption

An electro-mechanical device usually

placed in or on a vehicle where the driver can
alter, within predetermined bounds, the
signal cycle and thereby increase the length
of areen time permitting that vehicle to

pass through without being subjected to
signal delay.

station

An enclosed or partially covered area whose
main function is to process large volumes of
transit passengers efficiently. Stations are
of two types: off-line and on-line. The
former is a station in which the roadway on
which the vehicle stops is not part of the
main line. The latter is a station in which
the vehicles stops along the main line.

transportation costs

That part of operating costs which includes
the cost of conducting transportation:
drivers’ wages, supervision, fuel, and
associated administrative costs directly
related to operation.

uninterrupted flow

A condition in which a vehicle while on a
right-of-way is not required to stop or slow
down due to signals, signs, or opposing
intersections.
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