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This paper describes a series of improvements planned and implemented
by the Florida Department of Transportation and Metropolitan Dade
County, Florida, to increase the peak-hour people moving capacity of an
8.8-km (5.5-miles) section of US-1 (South Dixie Highway) that links the
suburbs of South Dade County with the Miami central business district.
One of the improvements, the contraflow bus lane, improved travel times
for transit riders by 10 to 16 min and induced over 1700 more riders per
day to use transit. The car-pool lane, another part of the project, im-
proved travel times for the nearly 900 car poolers per day by 6 to 8 min.
These results and other effects of the project such as automobile occu-
pancy, traffic volume changes, enforcement, and safety are discussed.

A profile of the transit user is presented, and car-pool and general lane
riders compared.

Much attention has recently been given to the possibility
of increasing the use of public transportation by the de-
velopment of preferential lanes in and around urban ar-
eas. Similar attention has been given to the increased
efficiency of the automobile when preferential treatment
is given to the regular car pooler. A combination of
these two approaches, the South Dixie Highway Transpor-
tation Demonstration Project, has been in operation in
Dade County, Florida, since July 1974. The project was
sponsored jointly by the Florida Department of Transpor-
tation and Metropolitan Dade County for the first year,
after which the county assumed all financial and opera-
tional responsibilities.

The project was planned and executed by the Mass
Transit Division of the Florida Department of Transpor-
tation, the Metropolitan Dade County Office of Transpor-
tation Administration, the Dade County Metropolitan
Transit Agency, the Dade County Department of Traffic
and Transportation, the Dade County Public Works De-
partment, the police departments of Dade County, and the
municipalities of South Miami, Coral Gables, and Miami.
These agencies met for approximately 6 months and ne-
gotiated an interlocal agreement between the state and the
county. The funding formula called for a 50 percent con-
tribution by the state with the operating costs to be spent
on a sliding scale over the four quarters of the demon-
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Transportation Administration, Florida

stration. Thisadhoc committeecontinued to meet through-
out the life of the demonstration phase constantly review-
ing project data and operational problems.

DESCRIPTION OF THE PROJECT

The contraflow bus and car-pool lanes extend 8.8

km (5.5 miles) from Sunset Drive in South Miami to just
south of I-95 (Figure 1). The signalization improvements
extend farther to the south. The project is in effect from
Tto9 a.m, and 4 to 6 p.m. on weekdays, excluding holi-
days. Left turns are prohibited from the highway during
these hours; cross-highway movements are made possible
through a series of ground loops marked by signs,

The transit element of the project uscs the inside, off-
peak lane as a bus-only contraflow lane in the peak direc-
tion. During the morning peak, the median lane (inside
lane) in the outbound direction is separated from the nor-
mal flow by removable safety posts and used by Metro-
politan Transit Agency (MTA) buses proceeding in the in-
bound direction (Figure 2). The procedure is reversed
in the afternoon. Notice of these lane configuration
changes is provided by overhead variable message signs
displaying MTA BUS ONLY in the bus direction and LANE
CLOSED in the normal traffic direction.

At the beginning of the project, the MTA developed five
new routes and expanded an existing one to make a total
of 42 runs each in the morning and afternoon (5). This
was later reduced to 31 morning and 30 afternoon routes
as ridership patterns changed and the project hours were
shortened (the original project hours were 6 to 9 a.m. and
4 to 7 p.m.). The buses are known as Blue Dash and have
a logo designed specifically for them. A number of park-
and-ride locations, primarily in shopping center parking
lots, have been designated. One lot, located near Dade-
land (a regional shopping center) and convenient to nu-
merous suburban developments, was specifically con-
structed for the project. This lot is filled to its 200-car
capacity nearly every day. Amenities such as shelters
and schedule information are provided at all major loca-
tions and most walk-up bus stops along the Blue Dash
route. The one-way fare is 50 or 60 cents depending on
the loading point. An extensive feeder system provides
convenientlocalized pickup points in themarket area. From



this area the buses all pass through the Dadeland park-
and-ride lot before entering the contraflow lane.

The unsignalized median cuts along the corridor are
blocked by safety cones to prevent left turns and NO
LEFT TURN signs are placed in the left-turn storage
bays at signalized intersections. Left turns are per-
mitted onto the highway at signalized intersections, and
road striping is designed to keep motorists from entering
the buse lane inadvertently. In addition to these precau-
tions, six police officers patrol the project corridor
during the peak period. These officers use the blocked
left-turn bays to ticket violators and to remove disabled
vehicles from the roadway. The buses cross to the right
side of the median at S.W. Sixteenth Avenue, where a
special traffic signal holds traffic in the peak direction,
From there the buses proceed in mixed mode either
downtown to the Brickell Avenue office building area or
to the Civic Center. In the afternoon the process is re-
versed, except that the buses enter the contraflow lane
via a paved crossover about 0.8 km (0.5 mile) closer to
the CBD than Sixteenth Avenue. The entire bus trip re-
quires 9 min (versus about 20 min for single-occupant
vehicles).

The car-pool lane uses the inside peak-direction lane
for passenger vehicles having two or more occupants.

At the outset of the project this lane was separated by
yellow safety posts. However, the problems of vehicles
attempting to enter or exit the lane as well as mainte-
nance costs forced the elimination of this feature, leaving
the lane open but clearly marked by overhead signs. A
motorist (with at least one passenger) may enter or exit
the lane at any point. The violation rate of the car-pool
lane has averaged about 8 percent over the duration of the
project, with most of these infractions occurring after
dark. The enforcement effort has been focused on main-
taining the viability of the lane by apprehending and tick-
eting violators (4).

In order to further induce the formation of car pools,
a car-pool parking lot having a minimal daily charge was
established in the CBD. This lot, opened in January
1975, increased in use from 35 to 100 percent daily
within 2 months.

The signalization improvements were designed to im-
prove the traffic flow along a 29.8-km (18.5-mile) portion
of the highway. Three basic changes were made.

1. The off-set relationships were changed to refer-
ence each signal to the green rather than the yellow in-
dication. This improved the green time use by vehicle
platoons by providing progression for the beginning of
each platoon instead of the end.

2. The cycle length of the signal system was extended
from 90 to 114 s, giving extra time to traffic flow along
the corridor.

3. Certain multiphase signals were reduced to two
phases by eliminating or restricting left turns at some
intersections and providing ground loop patterns as alter-
natives.

These changes have resulted in more efficient movement
of highway traffic and had minimal effect on cross-street
traffic.

A final element of the project was to build a downtown
bus terminal that funnels not only Blue Dash buses but all
buses coming into downtown through one facility.

EVALUATION OF THE PROJECT

The evaluation program was based on a predetermined
set of criteria established as part of the overall goal of
the project. Dade County was responsible for the pro-
gram and developed the document outlining each task and
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its expected outputs (2). Numerous surveys were de-
signed to determine the effect of the project on all the
users of the highway. Travel times, vehicle counts, ac-
cident counts, delay studies, and enforcement studies
were made in an effort to measure any operational
changes that occurred on the highway as a result of the
project.

The six criteria used were project objectives, system
usage, service quality, local objectives, national objec-
tives, and operator cost. These criteria were also used
to measure, on a coarse level, a number of alternative
configurations to determine whether the project as it cur-
rently exists is the most efficient, safe, and equitable
method to increase the people-moving capacity of the
highway.

Effectiveness, in the context of the evaluation, was
defined as the degree to which the project increased the
people-moving capacity of the highway while providing in-
centives for the appropriate use of this increased capac-
ity in such a way as to improve the next service quality
level provided by the facility. Effectiveness also included
the degree to which other beneficial impacts relating to
predetermined local and national objectives were
achieved. The project's objectives, together with re-
lated impacts, were also weighed against cost to deter-
mine the cost-effectiveness of the project.

The evaluation continued over 1 year in which various
vehicle and occupancy counts were taken. The occupancy
counts of the Blue Dash buses were (and still are) con-
ducted on a daily basis. MTA personnel check eachbusat
the last loading point in the morning and the first loading
point in the afternoon. Vehicle and occupancy counts for
all other users of the highway were taken on a monthly
basis, for durations of 1 week, during 8 of the 12 months
of the demonstration. Comparison data had been col-
lected 6 months, 3 months, and 1 month prior to imple-
mentation of the project. Mail-back surveys, a telephone
survey, and a direct return survey were conducted during
the demonstration. Afull-scalehome interview survey was
not conducted because of time and cost limitations. The
telephone survey, given to a random sample of business
people on and around US-1, contained questions relating
to the effect of the project on their business volume. For
control purposes the survey was also administered to
businesses in other areas,

Only the pertinent data base will be discussed in this
report in order to describe the operational and attitudinal
performance of the project.

Project Evaluation Data

The initial 1-year evaluation of the project was based on
data gathered prior to and following the beginning of the
project in July 1974 (1). The post start-up information
presented in this paper applies mainly to the first 9
months of project operation.

Atthebeginning of the project the number of peak-period
bus trips in the corridor was increased from 10 to 84,
and because of the contraflow lane, transit travel times
decreased by 15 to 20 min. These improvements resulted
in acorridor transit ridershiplevel, now 2100 and steadily
increasing, over five times the level that existed prior to
the project. Survey results show that the great majority
of these new riders diverted from their automobiles and
not from adjacent routes. Service cutbacks in October
and February (Figure 3), which were necessary to keep
the average load factor at an acceptable level, had little
lasting impact on ridership.

The implementation of the car-pool priority lane re-
duced automobiletravel timesby 6 to 8 min for users. This
time saving, together with the advantage of the car-pool
parking lot in downtown Miami, was effective in increas-
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Figure 1. Project corridor,
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Figure 2. Lane configuration.
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Figure 3. Monthly total ridership.
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Figure 4. Cumulative lane use (persons), US-1-South
Dixie Highway demonstration project.
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ing the average automobile occupancy rate for all lanes
from 1.30 to 1.45 during the initial 6 months of project
operation. At that point, the car-pool lane was carrying
up to 40 percent (representing 9000 people/day) of the
peak-direction person-trips during project hours (Fig-
ure 4). Those persons using the general (center and
curb) lanes in the peak direction lost an average of 15
min because of the slight increase in volume, This sit-
uation, which was compounded by a greater number of
right turns from the curb lane, has since improved
slightly.

These increases in transit ridership and automobile
occupancy levels have improved the people-moving effi-
ciency of South Dixie Highway in the project area to the
extent that the highway now carries 2400 more persons
in 350 fewer vehicles/day.

The improved people-moving capacity of the highway
was reflected in substantial savings in user travel times
(approximately 1000 person-h/day). This figure was
based on slightly modified travel speeds and system use
valuesthat werenecessary toplace thebefore-and-after
data into similar reference framesasa result of the fact that
total peak-period person-trip demand on the highway in-
creased by about 10 percent during the project time.
These travel time savings accruedmainly tothose persons
who diverted from single-occupant vehicles in the slower
general lanes to car-pool vehicles in the faster car-pool
priority lane. In addition, users of the project realized
savings of more than $3600/day in direct out-of-pocket
costs because of the effects of shared travel expenses
associated with car pooling and, to a lesser extent, of
the relatively inexpensive bus travel.

The car-pool lane, which was the main factor in the
travel time and cost savings, is thus a very valuable
priority treatment in terms of cost-effectiveness. One
key element that ensured the success of the Dade County
car-pool lane was the enforcement procedure used. A
total of six police officers patrolledthe project area during
the peak periods creating the high level of enforcement
deemed necessary to enforce the left-turn prohibitions
and bus and car-pool lane restrictions, as well as con-
trol the other problems normally associated with a highly
congested arterial highway during peak hours.

One characteristic of the roadway that is extremely
important in allowing effective enforcement, particularly
of the car-pool lane, is the existence of a median separa-
tor with vacant left-turn storage bays during the peak
periods. This feature allows high visibility of police
officers and permits the use of direct apprehension tech-
niques. The advantage of this situation over that of ex-
pressways or arterials with no median separation is ob-
vious.

Oneaspect of bus and car-pool priority projects (espe-
cially those having contraflow bus lanes) that hasreceived
attention inrecentyearsisthe problem of safety. South
Dixie Highway, which contains 15 signalized intersections
andnumerous curb access points within the project corri-
dor, couldbeconsidered one of the most difficult challenges
inrespecttothe implementation of a safe contraflow bus
lane. Safety measuresusedinclude removable safety posts
separating the contraflow lane from the adjacent automobile
lane, elimination of left turns, and strict and highly visible
enforcement of these and all other traffic regulations.

Thenumber of accidents in the initial 9-month period of
project operation was 245 (comparedwith 148 in the same 9-
month periodin thepreceding year). Thisincrease was
shown tobe significant at the 95 percent confidencelevel by
theuse of nonparametric statistical techniques. Of the in-
creasedaccidents, many were rear-end collisions; much
oftheremainder were small increasesin left-turn acci-
dentsandaccidents that involved hitting fixed objects. The
rate ofbus-related accidentsinitially increased dramati-
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cally but thenleveled off at a rate of about 2 accidents/month.
Onbalance, theaccident rate hasincreased, but, inthe
opinion of local policy makers, not somuchasto offsetthe
significant benefits derived from the project.

Transit User Profile

The three user surveys conducted during the evaluation
period were the Blue Dash rider survey, the car-pool
survey, and the general lanes survey. The transit survey
cards were distributed by the bus operators and designed
to be either mailed back or returned to the operator. Of
the 960 morning riders on survey day, 77 percent re-
turned the cards.

The great majority (94 percent) of transit riders use
the service to go to and from work, This was expected
because of the nature of the service and the market area.
The modal shift to transit was surprisingly high for an
automobile-oriented area such as Dade County: Nearly
two-thirds of all patrons had driven to work by them-
selves before the project, and overall 77 percent had used
automobiles for their trips prior to the project.

Bus Bus
Previous Transit Riders Previous Transit Riders
Mode (%) Mode (%)
Automobile with Bus 17.1
single occupant  65.1 Bicycle 3.5
Car pool 12.5 Other 2.8

Most riders had changed to transit because of the conve-
nience of the service.

Bus Bus
Reason for Riders Reason for Riders
Change to Bus (%) Change to Bus (%)
Low cost 49.1 Convenience 77.4
Speed 47.4 Other 14.9

The total in the above and later tabulations is greater than
100 percent because of multiple-response counts. It is
obvious that speed, though important, is not the overrid-
ing factor in shifting to transit, but convenience may have
been perceived as a combination of speed, low cost, and
other considerations.

Park-and-ride is the most popular mode of access to
the transit system and convenient bus stops are second
most popular.

Bus Bus
Mode of Access Riders Mode of Access Riders
to Bus (%) to Bus (%)
Walk 36.5 Bus 1.6
Automobile 45.0 Bicycle 0.7
Automobile Other 0.5
passenger 15.8

The Dadeland park-and-ride lot is the most heavily used
facility with 16.3 percent of the riders boarding at that
location and some driving over 16 km to reach it.

Six of every 10 riders are female (compared to 7 out
of 10 for the MTA system as a whole). The age of the
average user is lower than that for the system as a whole
(39 percent fall in the 20 to 29 age group). Income ranges
are much higher than the county average for bus riders.
Nineteen percent reported a family income between
$10000 and $15000/year and 22 percent between $15000
and $20000 or more,

The car-pool and general lanes surveys were of the
mail-back variety and were distributed on one day during
the afternoon peak period. The general lanes in this con-
text are the two nonpriority lanes in the peak direction.
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Twenty percent of the cardsgiventocar poolersand41 per-
cent ofthosegiventothegeneral laneuserswere returned.
The CBD generates the largest number of car-pool

trips in the afternoon, whereas the South Miami area
generates the largest number of morning trips. This
origin and destination split also holds true for single-
occupant vehicles. The South Miami area is approxi-
mately 19 km (12 miles) from the CBD, but car-pool ac-
tivity also originates as far south as Homestead, 56 km
(35 miles) from the CBD. The great acceptance of the
car-pool lane makes it important to ascertain why people
arrange to double up.

Car Car
Reason for Poolers Reason for Poolers
Car Pooling (%) Car Pooling (%)
Time advantage 58.7 Companionship 37.4
Monetary reasons  14.2 Other 16.5
Fuel savings 62.6

The most commonly given reasons were fuel and time
savings. Thus, with increasing fuel prices, the use of
the car-pool lane will increase and it will gradually lose
the time advantage. Future study of this phenomenon will
take place as vehicle counts warrant it.

Fifty percent of general lane users do not use the
buses because they need their cars during the day, 30
percent complain of inconvenient routes, and 10 percent
complain of inconvenient schedules. The same basic
question was also asked of this group as to why they do
not car pool. Again, the most frequently mentioned
reason was need of the car during the day. The second
most frequently mentioned reason was inability to find
car poolers, Only 17 percent indicated that they would
want to help in forming car pools despite the fact that
this would remove nearly 200 vehicles from the highway
each day. Since all of the car pools were formed
through the users' own initiative, and only a small per-
centage of those not car pooling desire help, the county
has not planned to provide an organized car-pool match-
ing service.

In both the car-pool and general lanes, males out-
number females two to one. However, the income dis-
tribution of car poolers is not so broad as that of general
lanes users.

Car General
Income Poolers Lane
Distribution ($) (%) Users (%)
0 to 3000 2.2 2.4
3000 to 6000 5.0 2.4
6000 to 10 000 9.4 13.5
10000 to 15000 12.2 27.1
15000t0 20000 18.0 16.4
20 000 and over 3.2 38.2

CONCLUSION

The South Dixie Highway Project was designed to give
south Dade County commuters a choice of transit mode.
It introduced the public to alternatives to the one-person,
one-car philosophy prevalent in this country for many
years. For the Blue Dash bus riders, a fast inexpensive
alternative to the car was provided; for car poolers, the
car-pool lane provided shorter travel times and lower
coststhanthe single-occupant vehicle but maintained the
convenience of the private automobile. By the criteria es-
tablished, the project was successful in fulfilling its goal
of moving more people in fewer vehicles.
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