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EXPERIENCE WITH CAR POOL BYPASS LANES IN THE L0OS AKGLLT'S ARCA

Robert G.

Goodell

Freeway (peration Branch
California Department of Transportation

Aheotract

Two and one halt years ago the first car pool bypass lanec opencd

in the Leos Angeles area.

This special lane allowed cars with

two oT moTe occupants to bypass the queue at a ramp meter and

enter the frceway without the normal wait.
This paper deals with the evaluation

bypass Tamps in operation.

Today there are 13

of the existing installations hascd on their effectivencss in
forming car pools, operational problems, public reaction and

enforcement rtequired.

1. TNTRODUCTION

In an effort to increase the people
carrying capacity of our cxisting freeway
systems many methods have been proposed
through the vears. Some have received
limited experimentation duting the past
several vears.

This report deals with implementation and
Tesults of providing special lancs at 13
netered on-ramps which allow multi-occu-
pant vehicles to bypass the single occu-
pant vehicles that are waiting in line at
a metered signal and enter the freeway
without delay. This i1g an cxXtension of
the bus (and emergency vchicle] bypass
concept that has been in operation since
the late 1964s,

The purpose of the experiment was to eval-
uate the effectiveness of time savings as
a positive incentive to form car pools.
Alsc to evaluate the operational problems
and public reaction that could arise from
such a departure from the tradition of
"equal rights for all vehicles regardless
of space (occupied), speed, paint jobh or
countty of national origin."

This method is only one of many that are

being tried in the hope of luring the sin-
gle-occupant-vehicle driver from his vwehi-
cle and into a more economical and less
system taxing, energy wasting and pollu-
tiocn producing method of commuting. While
being the first of this type, hecause of
its low cost and case of implementation,
1t 1s certainly not viewed as the only
method or necessarilv the best method,
This method could be uvsed alone or in con-
junction with other methods to increasc
the "person throughput” of our existing
system., It is felt that a2 combination of
incentives and conveniences such as park
and ride facilities, computer nmatching,
preferential parking and prefevential
lanes on the mainline freewav may be need-
ed to cause any sipgnificart Increasc of
car pooling in this area,

Using the word "car pocl'™ mav seem tather
ridiculous to transportation planners in
other arcas of the country or the world
when applied to a vehicle with 2 occupants
hut the creation of a peak period average
ougupancy approaching 1.5 or 1.6 persons
per vehicle would be a major acceomplish-
ment in the Los Angeles artea. Even during
the gas shortage with long lines waiting
for gas {if stations were even open) and
prices almest double, this area still






maintained a 1.2 person per vehicle occu-
pancy rate and 80 to 8f% of the vehicles
carried only the driver during peak commu-
ter periods. Tor this reason, it is guite
logical to consider a large number of 2-
person car pools formed from single occu-
pant vehicles as important as the forma-
tion of a moderate numker of 3, 4 and 5 or
more person car pools, This does not,
however, tule out future experiments with
different qualificatiors for preferential
lanc usage.

There are somc that say we are fighting a
losing battle or struppling with an immov-
ablec object. One popular concept among
those studying human behavior is probably
summed up by Dr. Jean Eosenbaum in his
book "Is Your Volkswagen a Sex Symbol"
when he says "Air pellution problems may
cause technical and mechanical medifica-
tions to be made in automeobiles, and re-
strictions may be placcd on when and where
they may be driven, but automobiles as a
symbol of aggression and sexual power will
cnly be challenged when our society itselfl
and our social structure arte chanpged.”

ATe we 1in that period cf changc now? Many
other incentives that have and arc
becoming factors in the choice of trans-
portation mode have shown up since our
first specjal ramp was opened., As T men-
tioned, the energy shortage hecame a
reality and the cost of fuel made a drama-
tic jump. Recently, inflation is making
us take a good, hard lcok at the cost of
commuting. As we all know, highway
building throughout the country (and ecspe-
cially in Los Angeles} has come to a
screeching halt. We can no longer look

to 'completing the system" as a short or
long term solution to individual or arca
wide transportation problems.

In a Time magazine article on the '"Hidden
Side of Inflation," sociolopist David
Caplevitz is quoted as saving, "With resi-

dents forming car pools, entertaining more
at home and happtly exchanging uscful junk
at garage sales, keeping up with the
Joneses 1s gonec, and a Iifeboat camara-
derie has taken 1ts place.” How much
society has to change to overcome the
deep-scated need for independence or to
give up this fantastic convenience we have
created remains to be seen. And can the
random criss-cross trips that serve our
recreational, social and day-to-day needs,
along with the convevance of people in
mass to and from their placcs of employ-
ment all be served by rubber tired vehi-
cles of varying dimensions operating on
our existing system? Only if we remain
open to innovative uses of our existing
system can we hope to make progress with-
in our present economic limitatiens and
short-term goals.

While this report is not nrimarily a study
of the social and psvcho'egical Tactors
involving medal choice, we must keep them
in mind when we analyzce the car pool for-
mation aspccts of this report.

2. PROJECT DESCRIPTION
2.1 LOCATIONS

At the beginning, rvamps were not picked
for their location primatily but for the
lack of existing operational problems,
This allowed us to evaluate the car pool
formations and enforcement problems with-
cut heing side-tracked by operational
problems. After the success af the first
two locations, we tried to incorporate
the concept into the genceral ramp metering
pPTogram to test 1t "in the market place"
so to speak., The thirteen ramps are an
three differcnt freewavs and range fronm
two miles to 20 miles from the Central
Business District in residential, commer-
c1lal and industrial areas,

2.2 TYPES OF RAMPS

Various types of ramps have been used for
bypass lanes including <loverleafls, long
and short hook ramps and diamond ramps
with and without left turns to the tamp.
Eight ramps have the bypasses on the left
side of the ramp and five on the right,
The geometrics of the ramp and cross
strect determine the choice in each case.
Storage for metered trafflic ranged from
all on the tamp (Los Teliz) to almost all
on the city street [Hawthorne}. Substan-
dard lane widths and merging areas on the
Tamps werc required to eliminate costly
and time consuming construction to cxpe-
dite the initial projects.

2.5 TIMES OF OPERATION

Seven of the ramps operate in the after-
neon peak hours (3:30 to 6:00 p.m.) with
six operating in the morning reak hours
(6:00 to 9:00 a.m.).

2.4 NURATION AND BEGINNING OF OPERATION

The length of operation ranges from Z8
manths at Lakewood Boulevard to five
months at Stadium Way. Four of the ramps
were put into operation well over a vear
after the ramp metering system had been
in operation. Four (westbound Santa
Monica} were put into operation a few
months after the beginnirg of the meter
system and four {easthourd Santa Monica)
were put into operation the same dav as
the metering. The rtemairing ramp
(Western at T-5) opened after four davs
of metering.






2.5 SIGNING, STRIPING AND SIGNALIZATION

Signs and striping were designed and modi-
fied as we gained experience. The nation-
al standard of the ''diamond" became the
preferential lane symbol during the period
of experimentation. Future ramps will
have signing futher modified from that
seen in Figures 2-&. Six of the ramps
initially metered the car pool lane as
well as the single occupant vehicle lane.
While it did provide some control over car
pools, the car pool lane meter seemed to
somewhat defeat the purpose of the instal-
lation. Four of the bypass lane signals
{westbound Santa Monica) were removed and
one (Vermont) was converted to a regular
metered lane when the bypass lane was dis-
continued. Hawthorne at 405 is the only
one still operating with a signal. It
will be used in the future to experiment
with metering the car pool "lane and the
normal lane at different rates.

2.6 BRUS USAGE

Seven of the ramps serve a regular bus
line and one (Lakewood) serves eight char-
ter buses (bus pools] in the peak hours.
All the rest serve an occasional private
bus.

2.7 CO&TS

In most cases the installations cost an
additional $3,000 to $6,000 per Tamp over
the cost of the meter system. If major
ramp widening and major signal modifica-
tions are required, the cost can be signi-
ficantly higher. On the Los Feliz ramp,
the cost of widening, a new signal system
with a mast arm and "programmed (3M}
heads" cost $66,000. The Western Avenue
{on Route 5) widening cost $10,000.

2.8 PUBLICITY

We relied on three methods of publicity to
alert potential users and all seemed to be
equally effective. First, information
handouts on the ramps in the area a few
days before opening date; second, press
releases to area and local newspapers; and
third, the signs on the ramp. MWajor net-
work television news shows covered the
first two projects on opening day and all
other projects shortly after opening day.

3. RESULTS
3.1 CAR PQOOL INCREASES

Figure 7 gives the before, maximum and
latest daily figures for all the operating
bypass lanes. As shown on the chart, the
increases in car pools varied greatly from
ramp to ramp. The greatest increase was
277% on the Lakewood Boulevard ramp eight

months after the tamp had been operating
and in the middle of the fuel shortage.
The smallest increase, which was actually
a decrease of 22%, was at the Vermont ramp
to the Santa Monica Freeway before it was
discontinued. On the average. there are
approximately 50% more car pools using the
thirteen operating bypass ramps than there
were before the bypasses were installed.
The average vehicle occupancy of all the
ramps with bypasses has now risen from 1.24
to 1.33 and the percent of total traffic
that is car pooling from 19% to 26%.

All ramps where a reduction in car pools
took place were ramps where the bypass
lanes became operational at the same time
as the metering system or shortly after.
The simple explanation of the reduction is
that car pools using these ramps were
actually using ramps downstream of the ramp
they wanted to use (due to freeway conges-
tion at that point) and, after the bypass
opened, went back to the bypass ramps that
were closest to their desired freeway
entry point. Also, the time savings for
car poolers on the ramps with car pocl re-
ductions were very short and hardly an in-
centive to form car pools from existing
ramp traffic.

Only two ramps have been surveyed to deter-
mine how many of the additional car pools
had been formed since the installation of
the car pool bypasses. Based on these two
surveys, 50% of the additional car pools
(58% at Lakewood, 42% at Hawthorne) had
formed since the car pool lane, If we
assume that 50% of all car pool increases
are newly formed car pools (the remainder
shifting from other ramps or city streets)
we now have 575 new car pools in the Los
Angeles area due to this limited experi-
ment and may have had as many as 720 addi-
tional car poolers at one time since the
experiment began.

In general, it is noted that the greater
time saving, the greater the increase in
car pools. Although this is true in most
cases, the moderate increase in car pools
at Manning Avenue (a high income area)
points out the great effects that the
economics ol commuting have on modal
choice. We also found this out in our
survey from those who were asked, '"The
most important reason for their forming
car pools" - time savings, cost of commu-
ting and fuel savings ran neck and neck.

3.2 OPERATIONAL EFFECTIVENESS

The operation of most bypasses has been
fairly trouble-free from the very
beginning. Our initial experiments
{(Lakewood and Hawthorne) ccnsisted of
handpicked, trouble-free ramps. Extensive
publicity and police presence on the






opening days of operation kept problems to
a minimun, Two miner problems did surface
at thesc leocations. The first was at
Lakewood Boulevard where confusion
gccurred about whether car pools using the
non-signalized car pool lanc should stop
at the signal in the metered lane, At
present, we are using signs on the bypass
lane side of the Tamp informing motorists
that this lane necd not stop. The second
problem was the adjustment of the meter
rates to keep the additional car pool
traffic from congesting the freeway,
Although adjusting the meter rates in some
instances can maintain frceway flow there
5till exists the problem of how strictly
we Can meter the non-car poel traffic
without mass violations. And, of course,
the more successful we are with increasing
car pools at these critical locations, the
more serious the problem of metering non-
car pools becomes. Probably exploring
other methods of controlling freeway
traffic such as metering frecway-to-free-
way connections will provide the degree of
control we need for smooth bypass lane
operation.

Diamond type ramps with left turns allowed
from the city street cause the scverest
operational problems. Most of the ramps
of this type have inadequate storage omn

the ramp for vehicles waiting at the meter.

Therefore, the queue usuvally extends onto
the city street during a portien of the
peak hours. This forces left turning
vehicles to use the car pool lane ille-
gally or block the intersecction waiting
for a break in the queue of right turners.
If this problem occurs for an extended
period of time cach day and left turn
prohibition cannot be obtained from the
local agency, then (as at Vermont Avenuc
and westhound 1-10} we recommend con-
verting to a normal two-lane metering ramp
with no preferential lane.

The merging of car pools and metered
traffic into one lane before entering the
freeway, while sometimes done in a very
short distance, has been orderly and has
not caused any unusual {ighting for posi-
tion. While there is some switching of
lanes by drivers realizing they should
(ot in the case of car poolers cpuld) he
in the other lane, no reckless lane
changing has been observed. There are mno
accidents recorded to date that are attri-
buted to the car pocl lanes,

3.3 VIOLATIONS

Figurc 7 shows the number and the percen-
tage violations on all of the operating
ramps, The latest average compliance for
all the ramps is 87.6%.

The amount of enforcement needecd is not

EHEEE E S T -

yet completely known. It seems to lie
somewhere between the pessimistic predic-
tion of most that compliance would requirte
constant cnfercement during all the hours
of operation and the optimistic prediction
of a few (the author mnot included} that it
would be self enforcing., It seems that
each leocation has its own enforcement char-
acteristics. Therc are two things that
seem to increasc compliance in general,
They arc the immediate issuance of warnings
upan the cpening of a project and the issu-
ing of citations veginning within a few
weeks of the opening of the project and

on a fairly regular basis.

If a figure has to be picked at this time
to determinc the frasikility of keeping a
bypass open, I guess it would be an 85 -
40% compliance rate (10 - 15% of single
occupants violating)with "reasonable™
enforcement. Reascnable in this instance
means the amount of enforcement normally
cmploved on anv high volume frecway sec-
tionywith a periodic intensive enforcement
campaign. This means that we should keep
the hypass open if it is peossible to keep
in the 85 - 90% compliance range with
existing enforcement manpower.

3.4 PUBLIC ACCEPTANCE

The only survey so far has been of the

caTt poolers using the first two bypasses
installed. Understandably, they were very
enthusiastic ahout the concept and were
crying for more installations. Single
occupant vehicle drivers who use the
metered lanes next to the bypass lanes
have been surprisingly patient and under-
standing. Except for the fcw non-verhal
comments to myself or our data taking team
most scem te look straight ahead when they
see us and appear a little guilty for not
doing their part to reduce ait pollution
and conserve energy.

On projects where hypasses have opened
well after the metering project, we have
received almost no telephone or written
complaints. On those that opencd at the
samec time as the meter system, the com-
plaints were usually ahout an operational
problem and not the concept itself. To my
knowledge, there has been only one person
{not a user of an affected ramp) who has
aggressively protested this concept,
writing a series of letters to State offi-
cials,

In 1574, the cxisting laws authorizing this
concept were modified by the State Legis-
lature to make it casier to implement and
enforce, No public or media comment about
this acticn came to my attention at that
time. Apparently, the public is ready to
dccept this type of preferential treatment
for others as long as we don't take awav









their tight to drive (or wait) alone in
their own vehicle.

4. CONCLUSIONS

The operation of the 13 bypass lanes 1
the Los Angeles area has answered many
questions about the feasibility and t*=
workability of this time-saving incer ive
to induce car pool formations. We now
know that people will accept others

gett 1g special treatment because of e
occupancy of their vehicle. While mi vy
don't seem to like the idea and don't
think it will make much difference in the
amount of energy uscd or the amount of
pollution cmitted, they still seem to rea-
lize that they are doing nothing to alle-
viate the problem while car poolers are at
leas trying. The fact that 13,500 motor-
ists witness this concept in action each
day with no public outcry about individual
rights seems to indicate that the public
is aware of the problems facing our
existing system. It also seems to indi-
cate an acceptance on the public's part
that privileges may have to be extended to
commuters who voluntarily use their vehi-
cles more efficiently if we aTe to weather
the transportation, polliution and energy
crisis in the next decade.

We now know that 1t is possible, in most
cases, to keep violations to a reasonable
level (+10%) with some special enforcement
on a peTriodic basis. But I feel an exami-
nation of enforcement techniques and man-
poweT Tequirements is essential before the
full impact of a systemwide implementation
of this concept can be evaluated.

And last but not least, ramp bypasse= do
for car pools. They also serve as sub-
sta,n.ial time saver for the passengers of
127 buses that use the bypasses daily.
While an estimated 575 car pools hav~ now
been formed on a limited experimentsz
basis, let's first look at the potential
of the bypasses alone and ignore other
dramatic future happenings that migl tend
to increase the effectiveness. There will
be approximately 1000 metered ramps in the
Los Angeles area in the next 5 to 7 years.
These metered ramps will serve approxi-
mately one million vehicles daily during
peak hours (the period of metered opera-
tion). Let's say that 20% or 200,000
vehicles are 2 or more person Car pools,
If the existing 13 ramps are any indica-
tion of the effectiveness of this concept,
then 50,000 (25% of 200,000) new car pools
could be formed by installing 250 bypasses
at a cost of 1% million dollars. This
means that at least 50,000 drivers leave
theit vehicles at home and ride with

50 10 existing single occupants.

Assuming the average freeway commute trip
is 20 miles round trip, then a reduction

of one million vehicle-miles per day could
be realized, Now let's lock at the case of
a dramatic happening such as gas rationing
or the fuel shortage similar to early 1974,
If we look at the Lakewood Bounlevard ramp
(the only one in operation at that time] we
can conscrvatively say that a 100% increase
in car pools could take place hecause of
the combination of incentives {or disincen-
tives). Applying that to the previous
figures, a reduction of 4 million vehicle-
miles per day appears to be within the
realm of pessibility.

Because of this theoretical potential, 1T
think we should remain open to the possi-
bility that changes in this range could
occur rather than take the pessimistic
attitude that people will never give up
their freedom at any price. While I
obviously look upon this concept as an
important tool in our toelhox of incentives
to build a modal shift, I alse think the
other incentives such as computer matching,
preferential parking, preferential lanes on
freeways, and .rk and ride facilities
should be purs :d aggressively. For only
when we make it a distin¢t advantage to car
poo} or ride the bus will the accompanving
modal shift take place.
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FIGURE 1

System Description

The U.S. 101 freeway is the north-south arterial of the

Golden Gate Corridor and the central trunk line of the transit
system. The freeway has four auto lanes operating in each
direction (five at some points).

Tn its presently developed stage, the bus priority system has

a 3.7-mile southbound bus lane used during the morning rush
period, and a 7.7-mile northbound bus lane used during the
evening rush period. Figure 1 is a simplified sketch indicating
the basic pattern of flow cver the bus lanes. The design 1is
best understood by following the pattern of bus movement and

bus lane designaticns over the course of the day.
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In the morning from 6:00 to 9:00, the southbound inside lane

from Greenbrae to the Richardson Bay Bridae (See Figure 1) is
designated as a reserved bus lane indicated by fixed "Bus Only"
signs. After about four miles, a fixed sign reads "End Bus Lane."
Beyond this pcoint, the freeway operates in a conventional fashicn
(until the evening contra-flow operation begins). At this point,
buses must maneuver across lanes to get into the outside lane

to climb up Waldo Grade. This is a two-mile long six percent
grade that slows a loaded bus down to approximately 25 mph.

Thus, the last four miles, from the Richardscn Bay Bridge to

the Golden Gate Bridge have no reserved roadway for the buses.

During the morning peak period, there are four southbound lanes
and two northbound lanes on the Golden Gate Bridge. After

9 a.m., all traffic runs in normal fashion on the Bridge, three
lanes operating in each direction.

Around 2:30 p.m., bridge personnel begin to redesignate the
direction of certain of the bridge lanes increasing the number
of northbound lanes to four. They also begin setting up the
contra—-flow lane on which buses travel northward into Marin
County on the southbound side of U.S. 101. Pylons {l.5-foot
high yellow, flexible poles) are inserted into holes in the
southbound number three lane taking it out of traffic use.
This lane will act as a buffer, separating the two remaining
southbound lanes cf automobile traffic from the inside contra-
flow lane that will be filled with northbound buses. The
contra-flow lane operates from 4 tc 7 p.m., Monday through
Friday. '

While the pylons are being set out, electronic signs come on
north of Richardson Bay Bridge telling the southbound traffic
to move to the right, that the two inside lanes are ending
and that there are "oncoming buses."

Before cressing the Richardson Bay Bridge, the evening north-
bound buses cross over the median strip moving from the contra-
flow lane (in the scouthbound section of U.S. 101) and onto the
inside, exclusive concurrent flow bus lane (in the northbound
section of U.S. 101). Signs indicate to the northbound auto-
mebile traffic that buses are entering from the left and to
keep out of the "Bus Only" lane. The first 0.9 mile of con-
current flow lane is separated from the auto lanes by a

solid stripe; then the sclid stripe changes toc a broken line,
This northbound concurrent lane operates from 4 to 7 p.m.

The cost of converting the contra-flow lanes for bus use included
$180,000 to prepare the lanes and $25,000 for signing. The
initial cost of widening the freeway from six to eight lanes

fer the with-flow lanes was $3,200,000.
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The cost of setting up the contra-flow lanes daily is currently
running about $6,709 per month which is anticipated to remain
about the same. The St :e's share is about $2,500 per month.
The remainder is paid by Golden Gate Bridge, Highway and
Transportation District.

The cost of traffic enforcement is an additional $4,200 per month,
which is borne by the California Highway Patrol.

Per formance Evaluation

Express buses save about six minutes in the morning and three
minutes in the afternocon. Trip time reliability, which has
improved materially, is considered a significant benefit of
the project.

Auto volume and congestion conditions are essentially unchanged
by the bus lane. The average number of autos southbound across
the Golden Gate Bridge between 6 a.m. and 9 a.m. has dropped
from 16,000 to 15,500 or 3.1 percent. Auto occupants decreased
2.9 percent from 21,000 to 20,500. Whether the bus lane caused
the decrease in auto traffic is uncertain. The California
Highway Patrol has encountered no safety problems related to
the contra-flow lane.

In the first six months of with-flow bus lane operation beginning
December 1974, accident data for the northbound direction shows

a 70 percent increase in accidents. There were 30 accidents
before the bus lane and 51 after. Almost all the increase was
of the "rear end" type. Of the 51 accidents occurring after

the bus lane was opened, five occurred in the bus lane.

Southbound accidents have dreopped s ightly from before the bus
lanes.

A short-term increase in accidents occurred in 1972 when the
contra-flow bus lanes were established. Overall, the impact

of the bus lane on accidents and safety is inconclusive at this
time. A more complete accident analysis will be included in
the final evaluation re¢ ort due in 1976.

Violations of the exclusive bus lane by auto drivers is not a
serious problem. The violations rate has dropped and, coupled
with a reduced enforcement effort by the California Highway
Patrol, only 39 citations were issued in June 1975.

Prior to opening the preferential lane, letters were strongly
in support of the project f440 to 170). Subsequent to opening,
there have been only 34 let ers and phone calls. Twenty-eight
of these were against the preferential lane; six were for it.

Changes in the hours of operation and the addition of carpools
will be considered upon completion of the first year of operation.
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Exclusive Bus and Carpocl Lane on
Route 280 in San Francisco

Svstem Nescription

On Octcber 1, 1975, a two-mile long exclusive bus and carpool
lane was added to Interstate Route 280 in San Francisco.

Buses and carpocls (three or mecre per car) may use the special
southbound inside lane for 24 hours a day. This commuter lane
extends the two miles from the Sixth Street on-ramp to a half
mile south of Army Street where the four southbound lanes

narrow to three lanes. This will permit high-occupancy vehicles

to bypass congestion. Unauthorized use of the lane is a violation
of the Vehicle Code.

During the first year of operation, Caltrans will conduct studies
to examine the lane's safety, to evaluate any enforcement problems
and to determine if buses and carpools are shifting from Route 101
to Interstate 280.

The existing four-lane section at the north end of the project,
which originally dropped to three lanes near Army Street, was

lengthened one-half mile to the southwest by restriping to four
ll-foot lanes. These lanes then transition into three 12-foot
lanes at the west end of the project. Other work consisted of

signing, and marking the pavement with the diamond symbol.
(See photo.}

Cost of this project for signing, stripes and pavement markings
was $22,000.

Performance Evaluation

Capacity of the freeway has decreased slightly as a result of
the exclusive bus/carpool lane. The congestion has increased
in duration and length due to the reduced capacity.

Maximum delay to mixed flow traffic is now about three minutes
compared to two minutes withcout the exclusive lane. Buses and

carpools are able to save twe to three minutes compared to mixed
flow traffic.

During the first month of operation, enforcement of the exclusive
lane by the Highway Patrol was almost non-existent. However,
since November 1, enforcement has lowered the number of violators
from about 80 percent of the traffic to about 16 percent.
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Westbound Bus and Carpool T.Anes
Through Toll Plaza Area .. the
Sa. Francisco-Oakland Bay Bridge

System Description

Exclusive with—-flow bus and carpool lanes are provided through
the congested toll plaza area of the San Francisco~Qakland Bay
Bridge. A carpeel i1s defined here as a vehicle with three or
more occupants.

There are six traffic lanes upstream of the toll plaza. In

t’ "5 area, one lane is set aside as the apprecach to the exclusive
lanes. As the reoadway flares out approaching the toll plaza,

the exclusive lane begins. This widens to three exclusive lanes
and 14 non-exclusive lanes at the toll plaza itself. One of these
lanes is for buses and two are for carpools. Where the roadway
begins to narrow west of the toll plaza, a signal system controls
traffic flow. At this location, there are two exclusive lanes

and 13 non-exclusive lanes. West of here, the roadway narrows
down to five lanes at the bridge.

Peak period mixed traffic is regulated by the signal system, while
priority vehicles proceed non-stop through the signals.

The exclusive lanes are marked by solid white traffic stripes,
pavement markings, overhead signs, and removable plastic
stanchions. Stanchion spacing varies depending upon location,
and is 12.5 feet in critical areas.

These exclusive lanes are in operation during the morning peak
period from 6 a.m. to 9 a.m. and again during the afternoon
peak period from 2 to 6 p.m. Commute buses and carpcols are
allowed to pass through the toll gates free of charge and
through the signal system without stopping. This exclusive
lane installation enables priority vehicles to bypass almost
all of the congested area.

The initial cost of the exclusive lanes was $48,000, including
$3,000 for a carpocl matching program. Operating costs are
$2,000 per month. However, construction of the traffic signal
system later added another $350,000 to initial costs and $300
per month to operating costs. Financing was with State funds.

Performance Evaluation

Five hundred buses use the exclusive lanes each morning peak
period. Prior to the opening of BART's transbay tube in
September 1974, the number of buses had hbeen 550. WNineteen
hundred carpocls now use it each morning compared to 2,200
before BART opened.

The full range of public information techniques has been used

in conjunction with this facility, including newspaper articles,
television, radio, and distribution of handouts at the toll booths.
There have not been any significant safety problems.
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Greatly improved bus service i1s being made available in the
freeway corridor and three park-and-ride lots are planned to gain
maximum benefit from the preferential freeway lanes.

Performance Evaluatio

The project and other transportation facilities in the freeway
corridor will be closely monitored for evaluation of the project's
impact upon travel 1in the area.

The impact upon city streets, where possible increases in
congestion may be disruptive, will be of particular concern to
local agencies.

Close cooperation is required and 1s occurring among the bus
transit operators (of which there are two operating in their
exclusive areas), the law enforcement agencies, the several
local governments, and the State Department of Transportation.

Due in part to the implications of the project in encouraging
a change of travel "lifestyle" for many people in Los Angeles,
the project is viewed with anticipation by many and with
concern by others.

Addendum (April 1976%*)

Beginning on Monday, March 15, 1976, the median lane in both
directions along 12.6 miles of the Santa Monica Freeway was
reserved for the exclusive use of buses and carpools of three
or more between 6-10 a.m. and 3-7 p.m., Monday through Friday.
Although a series of accidents and operational problems on
opening day increased congestion and delay, by the second day
of operation freeway raveltimes had generally returned to
preproject levels,

Results from the fire several weeks of the "Diamond Lane"
cperation are summarized below:

1. Average peak period bus ridership increased from
6,300 to 15,900 persons per day after four weeks of
operaticn.

2. Average peak period carpoocls increased from 2,040 to
more than 3,900 carpcols per day after four weeks of
operation.

3. After four weeks of operation, the freeway carries
32,850 persons inbound in the morning peak period
(97.2 percer of 1 e former person volume) in 3,000
fewer vehicles.

4. First day violations accounted for 36 percent of the
vehicles using the Diamcnd Lane., By the end of the
first week this had been reduced to about 10 percent.

* Based on information supplied by CALTRANS and the FHWA
California Division.
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JANUARY 1976

ROBERT’N. BoTHMAN
ASSISTANT STATE HiGHWAY ENGINEER

Introduction

On December 15, 1975, the Oregon State Highway Division opened
high-occupancy vehicle (HOV) lanes on the Banfield Freeway in metro-
politan Portland. The opening commenced an experimental effort
designed to use preferential lanes to increase vehicle occupancy
and reduce congestion.

The project was initiated in January 1975, when the Oregon
State Highway Division proposed the project to the city and regional
transit agency to solve the severe congestion problems occurring on
the Banfield Freeway. The facility had experienced a growth in
average ' ily traffic volumes from 26,000 in 1958, to 100,000 in 1974
{(Figure 1). The Banfield was designed to carry 60,000 ADT. The growth
rate had stabilized, indicating that the facility was unable to accept
further increase in traffic volume. Adjacent, parallel arterials were
operating within 100 to 200 vehicles of capacity, and not able to
absorb additional traffic diverted -from the freeway. It became clearly
evident that the accommodation of projected growth needs was conditional
to added east/west transportation capacity.

Dbjectives

A three-fold desire to: (1) increase capacity without resorting
to additional paved surface, (2) improve the air quality, and (3)
obrain quick improvement, resulted in the proposal to implement high-
occupancy vehicle (HOV) lanes as a carpool and bus-use incentive.

The purpose of the project is to relieve traffic congestion in
the Banfield corridor, and develop a facility that provides for a
flexibility in operation that will aid in the development of a suitable
long-term solution,

The general objectives are to: (1) test the feasikility of using
exclusive bus and HOV lanes on an established freeway, and (2} lay the
foundation for continuing transportation innovation in the Portland
metropolitan area.

The specific objectlves are to:

1. Assist in implementing the State of Oregon Clean Air Act Implemen:
tacion Plan, Portland Transportation Control Strategy, by increas
ing the person per vehicle ratio on the Banfield;

2. Provide for carpooling and bus-use incentives in the corridor
through use of HOV lanes:

3. Reduce traffic congestion on the Banfield Freeway and adjacent
arterial streets,;

4. Provide a safe transportation facility by improving the roadway
surface;

5. Provide a time and fuel savings to the traveler; and

6. Provide an interim, low-cost improvement to the Banfield as an
expedient, until such time;ﬁf a major revision can be accompli
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The Banfield corridor is situated in the northeast quadrant of
metropolitan Portland, and passes through some of the most densely
developed residential, commercial, and industrial areas of this
sector. Additionally, the East Multnomah County area served by the
freeway is one of the faster growing residential sections in Portland,
with a projected population increase 1 excess of 100 per cent by 1990.
It is the only east/west freeway from the Portland central business
district, and serves as the primary commuter arterial to and from
the central business district and the industrial complex to the north.

The freeway is constructed in a natural drainage depression,
known as Sullivan's Gulch. The gulch, which begins at grade in cthe
easterly portion of the project area, gradually increases in relief
in a westerly direction, where it attains a 20 to 30 foot depth below
the adjacent terrain. This meandering depression has long been used
as a natural, gentle-grade, transportation route from the Willamctte
River, east to the Columbia River floodplain.

Prior to the start of project construction in July 1975, the
freeway's configuration consisted of a six-lane facility fer the
western half of the project section, and a four-lane facility for
the eastern portion. The overall project length is 4.76 miles.

Projec* ™-stific~*ion

For the past eight years, peak-hour volumes on the Banfield have
exceeded design capacity. Present lane volumes, under peak conditions,
vary from 1800 to 2000 vehicles a lane. Levels of service exceed the
desired optimum, varying from forced (F) to unstable (E) flow. For
the past five years, average weekday traffic has averaged between
95,000 and 100,000 vehicles a day. This is in contrast to the 26,000
vehicles a day in 19538 (Figure 1).

Speed of average peak period traffic indicated the congestion
existing immediately prior to project-construction (Figure 2). Average
speeds drop to 30 m.p.h. for eastbound evening traffic, with westbound
morning traffic dropping to 38 m.p.h. over the length of the projecct.

Traffic growth trends over the pas ten years indicated that the
peak-hour volumes reached a high in 1967. Since that time, the peak-
hour levels have stabilized near the maximum. The lack of any signifi-
cant increase in the past eight years illustrates that under present
conditions the Banfield is not capable of accepting additiconal traffic
in the peak-hour periods. The peak hour has lengthened to a three-
hour period in the p.m., and to a two- our period in the a.m.

The arterial street system in the vicinity of the Banfield has a
limited capacity to absorb additional traffic. During the morning
peak, under level service D conditions, major parallel arterials could
accommodate no more than 100 to 200 additional vehicles. During the
afternoon peak, these arterials were already operating at unstable
flow conditions.

A survey conducted in January 1975, indicated about 23.6 per cent
of the vehicles using the Banfield Freeway contained two or more
persons. The survey also revealed that 4.2 per cent of the vehicles
were carrying three or more persons. The average occupancy per vehicle
was 1.3 persons.
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In addition to the need to alleviate congestion, the existing
roadway was badly in need of repair. The extremely heavy use of the
Banfield Freeway had caused er ensive lane rutting of the asphaltic
concrete pavement. This situation presented driving problems in wet
weather when standing water created t re hydroplaning, and under both
wet and dry conditions created vehicle control problems. Further,
median and shoulder barriers were in a degraded condition.

Project Descrip*ion

In the new roadway,travel lanes occupy all of the pavement between
curbs, using the shoulder areas. The igh-occupancy vehicle lane 1is
next to the median barrier and provides exclusive use for buses and
other vehicles containing three or more people. There is no reduction
in the number of lanes available to normal truck and car usage. The
additional lane was derived by reducing the width of lanes by 1 foot
and using the existing shoulder area. Relative lane widths are 11.5
feet for the outside lane, 11 feet for the center lane, and 12 feet
for the inside lane (Figure 3).

Eastbound from the central business district, limitations in the
existing cross section prevented the development of an additional lane
from the Union Avenue structure (M.P. 0.46) to Northeast 39th Avenue
(M.P. 2.55), where the transition section begins (Figure 4). The
eastbound HOV lane is fully developed and commences at Northeast 44th
Avenue (M.P. 2.88).

The HOV lane designation is terminated at Northeast 74th Avenue
(M.P. 4.59), with the actual additional lane ending at Northeast B86th
Avenue.

The westbound (inbound) HOV lane begins at Northeast 74th Avenue
(M.P. 4.59), and is continued to its designated end at Northeast 2lst
Avenue (M.P. 1.36), with the actual lane ending at Northeast l&4th
Avenue (M.P. 0.98). There is no reduction in the number of lanes
available to trucks and non-high-occupancy vehicles as a vesult of
this project.

One requirement for the project was the replacement of the metal
guardrail with the New Jersey type of concrete median barrier. Pre-
cast members were used with the except on of transition secticns,
terminal sections, and one sawtooth section, where the barrier was cast
in place. Concrete shoulder barrier was placed for those structure
abutments and columns where the travel lanes were moved to the shoulder
area. Exceptions are where continual ins of metal guardrail existed.

A pavement overlay was included in the project. The surfacing
consisted of patching the rutted areas with asphaltic concrete and
overlaying the entire area with an open-graded asphaltic concrete.

Restriping of the entire section was necessary. Standard raised-
button striping was used in a pattern consisting of 4 opaque and 1
reflectorized buttons in a 15 foot strip, at 40 foot cycles, for the
nonrestricted travel lanes; and a continual button stripe containing
a reflectorized button every 40 feet for delineation of the HOV lane.
The existing illumination along the project section is limited. A
lighting improvement was cost prohibitive.
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Pavement buttons were a necessity due to dark sections, the glare
of oncoming headlights, a long rainy season, and 11 foot lanes.

These factors preclude painted stripes. The buttons provide reflective
light, plus a rumble strip if the motorist wanders from the lane.

A louvered glare screen will be installed on the median raitl
throughout the project section to minimize headlight glare. The
screening will consist of 24 inch paddles placed at intervals varying
from 30 to 40 inches, dependent on highway alignment. Glare reduction
is expected to be 90 per cent.

The transition into the HOV lane, eastbound and westbound, is
achieved through a tapered median which moves the alignment of the
nonrestricted travel lanes the width ¢ one lane to the right. The
shoulder area is eliminated to gain the necessary width for an addi-
tional lane. At the completion of mov ng all traffic to the right,
the median taper is reversed, creating an additional lane reserved for
high-occupancy vehicles. o lane changing is required for normal
traffic. Eligible vehicles choosing to use the HOV lane must move
left into the restricted lane. At the terminus of the HOV lanes,
the lane continues as a normal travel lane. The right-hand, unrestrict-
ed lane is eventually terminated.

Because of the use of the shoulder area, emergency parking bays
were constructed along the project section at about 2000 foot inter-
vals. An emergency call box, tied directly to the state police
dispatch unit,is located at each bay.

Signing for the HOV lemes consists of:

1 "Restricted Lane Aheac , to provide advance notice of the HOV lane;
2 "Buses and 3-Person Carpools Only", posted at the beginning, and

periodically throughout the HOV lane section ..igure 5);

3. "Restricted Lane Ends', posted at he terminus of the HOV lane; and
4. Large diamond symbols painted on the road surface every 1000 feet
throughout the restricted lane.

A speed limit of 45 m.p.h. is currently in effect, and will remain
so until it is determined that a speed change would be operationally
appropriate. The posted speed prior to the project was 55 m.p.h.

Dashl14 s Dalaard arme ﬂ“d Mﬂrketing

In view of the fact that the Ban™ eld HOV lane project represented
an unprecedented innovation to the P tland area, it was recognized
that an extensive marketing program would be required. The resulting
program included:

News conferences;

2. Periodic use of major local media to inform and educate the public;
3. Distribution of informational brochures to Banfield users to pro-
4

—

mote bus-use, carpooling, and ope ational safety (Figure 6);
Distribution of posters for emplc ee bulletin boards, public
buildings, and markets;

5. Encouragement of feature stories local media;

6. The erection of 22 info ational lboards at strategic locations
along the feeder streets; and

7. Slide presentations and discussions to central business district

employers, designed to encourage ommuter use of buses and carpools.
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A strong selling point of the project was that the HOV provided
a means for the receptive commuter to avoid congestion and shorten
travel time. Additionally, use of the HOV lane would correspondingly
decrease the volume of traffic in the normal travel lanes, thereby
reducing congestion.
To provide a further incentive, and to facilitate the success of
the HOV lane, the regiona transit agency, Tri-Met, provided 10
express buses (Banfield F yers), in addition to 19 normal runs, that
operate on the Banfield during the morning and evening peak periods.
Throughout the development of th s project, public criticism
generally focused on two ain concerns:
The increased driving haz d created by narrower lanes, potential
weaving, and lack of shoulders; and
2. Encroachment on the freedom of the individual taxpayer by placing
restrictions on what ane may be used.

Perceiving and attending to these concerns was a principal objec-
tive of the public relation effort and marketing program.

Prrinct Frgluation

An extensive two-year monitoring program is underway to evaluate
the operational effectiveness of the . }V lanes in meeting the project
objectives. The program is functionally divided into two parts--air
monitoring and traffie monitoring.

The air monitoring program includes: (1) sampling of carbon mon-
oxide, using a sequential bag sampling technique; (2) sampling lead,
using a hi-volume particulate sampler; (3) sampling oxides of nitropen,
using a continual chemiluminescent analyzer; and (4) sampling wind
speed and direction through the use of mechanical weather stations.

The traffiec monitoring program includes:

1. Periodic traffic counts on all freeway ramps on the project;

2. A continual traffie count of all traffic at the western terminus

of the project, (CBD);

Periodic traffic cour s on arterial streets paralleling the
Banfield;

Periodic lane and vehicle occupe cy counts at two selected loca-
tions on the Banfield; and

Periodic traffic speed monitoring, on both the freeway and arterial
streets, through the use of floater cars.

L T = B 4]

The program includes monitoring of bus ridership, bus travel time,
and traffic accidents on the freeway.
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Preliminary Evaluation Data

The following evaluation of the Banfield HOV lane is bascd upon
data taken during the first thirty days of operation:

The average weekday traffic volumes in the corridor indicate no
diversion of traffic from the freeway to adjacent boulevards. This
information is inconclusive to ascertain whether any traffic has
been diverted from the boulevards to the freeway.

Corridor Average Weekday Volumes

Freeway Adjacent Arterial Boulevards
{Sandy, Broadway, Burnside)

January 1975 96,000

February 97,000 - -
March 102,000 - -
April 102,000 - -
May 104,000 - -
June 108, 000 - -
July 106,000 - -
August 106,000 - -
September 101,000 73,000
October 102,000 - -
November 98,000 69,000
December 100,000 75,000
January 1976 98, 000 72,000

A substantial improvment in the speed in the peak hours over the
entire five-mile section has occurred since initiation of the ROV
lane project.

Average peak-hour speeds for 5-mile project

Before (Six months,

.m. 38 m.p.h. p.-m.
After (One month) .m.

a 2
a 40 m.p.h. p.m. 4

9 m.p.h.
0 m.p.h.

The peak-hour auto occupancy has increased 2 per cent since
initiation of the project, the percentage of carpool, or thrce-or-
more-occupant vehicles has increased from 3 per cent to 5 per cent
of the total number of wvehicles on the freeway. The occupancy rate
in the HOV lanes is 2.507. The violation rate is 30 per cent ol
those vehicles using the HOV lane. The percentage of viclation of
the total vehicles on the freeway is small.
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Peak-hour auto

Occupancy rate for freeway

Before (3 months)

After

% 1-2-3-occupants/auto for fwy.

Before

After

% 1-2-3-occupants/auto HOV only

After

The total utilization of he
been nominal. Average peak-hor
and 121 vehicles. The p.m. usage

The"Banfield Flyers" are car:
143 passengers in the p.m. peak h
the a.m. is 447 and the p.m. peak

HOVL vehicles are carrying 461 occupants in the a.m.

occupants in the p.m. peak hour.

The HOVLs are carryirt
in the p.m. peak hour.

808 person-
The auto ~

occupancy
a.m. p.m ~7erage
1.215 1.30% 1.265
1.239 1.319 1.287

l 2 3 1 2 3 1 2 3

80 18 2 7323 4 76 21 3
80 16 4 76 21 5 76 19 5
27 12 61 15 8 77 20 971

OVL during the first month has
usage in the a.m. is 23 buses
as reached 32 buses and 199 vehicles.

ing 153 passengers in the a.m. and
rs. The total bus ridership in
our is 571.

and 661

in the a.m. and 1232 persons
nes are carrying 4333 persons in

the a.m. and 4668 persons in the p.m. ; esak hour,

The HOVL 1s carrying 18 per cent of -he person trips.

Addendum (April 1976}
Initially, the Banfield Freeway !
buses and carpcols on a 24-hour
1976,

basis.
the lane restriction was changed to peak periocds only.

v lanes were reserved for
Beginning March 28,

Buses and carpcols now have exclusive use of the we stbhound

HOV lane from 6-10 a.m. and‘tk
3-7 p.m., Monday through Friday.
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INTERSTATE 35 EXCLUSIVE BUS/CARPCOL LANES
DEMONST ATION PROJECT*

Bob Deuser, Project Engineer
Florida Department of Transportation
March 1976

I. Project Overview

The I-85 Exclusive Bus/Carpool Lanes Demonstration Project is
perhaps the Florida Department of Transportation's most innovative
method of addressing the peak-period transportation problem facing
Dade County. This demonstration project has two primary objectives:
(1) to partially alleviate the daily peak-period traffic congestion
on Interstate 95 by increasing the "people-moving" capacity of this
facility; and (2) to demonstrate and
evaluate the exclusive lane operation
which provides priority treatment to
high occupancy vehicles,

T Ve Ny
PARK KRIDE Ll AN
== LOTO-AND -
. FLYOVER ' e
N I e : ) | R :
There are several important elements S et B LT = .
included in this demonstration project, ' %&
Lach element is designed to encourage
the use of transit and/or the formation
of carpools. These elements are:
{See Figures 1 and 2).

L
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L]

1. The establishment of two
exclusive lanes, one in each
direction, on Interstate 95 for
use in the peak-period, peak-
direction by high-occupancy
vehicles. These lanes are 7 1/2
miles in length located between
the Golden Glades Interchange
and Airport Expressway
Interchange,
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2. The establishment of two commuter P?%mftﬁ mwa{?%" a1 T aglsog
park 'n' ride facilities ({total b. g uoa R
capacity of 2200+ parking
spaces) located within the
Golden Glades Interchange 1in
north Dade County.

iuh
MidW)

I.l,._ ’
e S b

\ 4
CETuLLy Flus

W‘f‘mﬂ",“"'ﬁ t~,§r' Y
{-oiwvic e

W
N

. CENTER
=SR] i

BSCATNE  WL.D

[y O '
i SR

3. The establishment of a flyover

- e

ramp providing direct access

between the Interstate 95
exclusive lanes and the park'n’
ride lots within the Golden
Glades Interchange.

Vi et

*Project sponsored by U.S. Department et )
of Transpertation, Florida Department
cf Transportation, and Illetropolitan
Dade County,

Figure 1. Project Area
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4. The operation of a
commuter express bus
service, which is
marketed locally as the
Orange Streaker, that
provides non-stop *ravel Po K'NRIOE LOTS .
between the park'n ride N
facilities and the
employment areas which
it serves - downtown
Miami, the Civic Center
and Miami International
Alirport complex.

, , FLYOVER RAMP -~
By reserving the exclusive

lanes to buses and other high-
occupancy vehicles, these
vehicles will be the recipient EXCLUSIVE LANES
of substantially reduced travel-
time (as much as 15-20 minutes)
through congested Interstate 95.

F-QS

This inducement of reduced
traveltime, as well as other
benefits, should encourage the
use of transit and the
formation of carpocls. The results will be an improved "people-
mover" capacity for Interstate 95.

Figure 2. Layout of Park and Ride
Lots

Certainly, exclusive lanes have ] en tried succegssfully in many
other locations. However, the design of the I-95 FExclusive BRBus/
Carpool Lanes is an unigue one, since the exclusive lane is not
physically separated from the ger ral traffic lanes. Because of
the significance of this design treatment, a detailed evaluation
program 1s being undertaken for the demonstration project. This
evaluation program is exploring such matters relating to
Interstate 95 travel as traveltime, a :0 occupancy, modal split,
passenger-carrying capability, traffic operations, transit
operations and carpool formation.

II. Interstate 95 Exclusive Lanes Operation

The Interstate 95 Exclusive Lanes have been designed for a simple
operation. The exclusive lanes operate in a peak-period, peak-
direction manner. The inbound (southbound) median lane is
reserved from 6 to 10 AM, Monday through Friday for wvehicles
carrying three or more perscns. Likewise, the outbound (north-
bound) median lane is reserved from 3 to 7 PM, lMonday through
Friday for vehicles carrying three or more persons. During the
other 20 hours of the day, these lanes are available for general
traffic. Overhead signing located t roughout this section of
Interstate 95 specifies the reserved nature of the two median
lanes. (See Figure 3).
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in operation when it is needed - during the peak periods of traffic
congestion, which are histeorically get ing longer in length.

As stated earlier, the Interstate 95 exclusive lane design is
unique in that the exclusive lane is not physically separated from
the general traffic lanes. This design permits greater
accessibility to the exclusive lane by both eligible and non-
eligible vehicles. Unfortunately, because of limited available
right-of-way and design consideraticns, a storage facility in
the median area could not be provide . This design does
assuredly put greater emphasis on enforcement. The Florida
Highway Patrol can apprehend a vic ator of the exclusive lane
restriction in two ways: (1) force the viclator over 3 to 4
lanes of generally heavily congested traffic to the right
shoulder; or (2} fcllow the violator to a point where a left
shoulder or uncongested traffic occurs. The first enforcement
procedure is considered to be a less than safe manuever, while
the latter procedure entails extra attention that is time-
consuming.

ITI1I. Project Performance

The scheduling of the elements of the Interstate 95 Exclusive
Bus/Carpool TLanes Demonstration Project has occurred/or will
occur as follows:

The first segment of the =~ terstate 95 Exclusive Bus/
Carpool Lanes (cone-half of the complete length of the
ocutbound lane) became available in July 1975.

. The remaining segments of the exclusive lanes became
available on December 2, 1975.

. The flyover ramp will not be readied until June 1976.

One park'n'ride facility (capacity of 967 spaces) has
been in operation since April 1974, while the second
park'n'ride facility will not be readied until
September 1976. Interstate 95 is accessible from the
present facility.

. The Orange Streaker express bus service, presently
consisting of 30 peak-period trips, began using the
Interstate 95 exclusive lanes on March 15, 1976.

The main thrust of the evaluation program did not commence until
the exclusive lanes opened completely in December 1975 and thus
operaticnal data is limited. However, since the first opening
of the exclusive lanes in July 1975, periodical surveys of the
PM exclusive lane operation have en undertaken. The results
are shown in Figure 4,
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INTER

ATE 95 EXCLUSIVE LANE OPERATION

OUTBOUND 4:30 - 5:30 PM

- Item Total Vehicles Average Auto Violation
Month in Lane Qccupancy Rate
July 315 2.28 567
Aupgust 300 2.12 66%
September 316 2.08 64%
October 367 2,10 647%
Kovember 389 2.15 647
December 437 2.35 52%
Januarty 468 2,52 487
February 653 2.39 53%
March - 2,63 40%

Tigure 4

The exclusive lanes have commenced operations by achieving an
underutilization of the lane, a low average occupancy level and
a high violation rate. This performance was to some extent
expected for the following reasons:

1. Only five to seven percent of the total Interstate 95
traffic volume was eligible to initially use the
exclusive lanes.

2. Only since December 1975 have the exclusive lanes been
fully operatiocnal.

3. For the first several months (July - September 1975), it
was publicly known that the Florida Highway Patrol was
providing a grace periocd from ticket-writing for an
exclusive lane violation.

4, The visibility of buses in the exclusive lane was absent.

What is encouraging in this set of data is the evolving trends.
Fach month the exclusive lane operation experiences a greater
utilization of the lane, a higher average occupancy level and a
lower violatien rate. In short, more vehicles are being attracted
to the exclusive lane and these vehicles are overwhelmingly ones
with three perscns or more. The full impact of the exclusive lane
operation is certainly not expected to be visible immediately as
it takes time for travel habits to change.

Tf the Interstate 95 Exclusive Bus/Carpool Lanes Demonstration
Project provides for a successful operation, then undoubtedly

other urban areas will undertake similar designs for exclusive
lane operation in appropriate situations.
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CONNECTICUT'S CARPOOL PROGRAMS
Nicholas A. Artimovich II, Highway Engineer

Federal Highway Administration
January 1976

§§n+ract

This report presents the history, current status, and estimated
annual savings realized by commuters for all phases of Connecticut's
carpecol program (carpcool lots, commuter buses, reduced tolls, and
statewide and industry-wide promotion of pooling. The annual
savings by commuters using the carpocl program is estimated at

just under $3 1/2 million.

Historx

The State of Connecticut's inveolvement in carpocl parking lots
began in the summer of 1969 with an inventory of existing inter-
change parking. Approximately 900 autos were found parked at

69 interchanges along Connecticut's expressways. The parked
vehicles were left unoccupied while their drivers went to work

by carpool or bus., Based on this initial survey, three
recommendations were made: 1) that improvements be made to three
existing areas where commuter vehicles were parked; 2) that four
lots be constructed on new locations; and 3) that additional lots
be considered for future development.

In 1973, the energy crisis prompted the Governor of Connecticut

to issue a three-pcint program to alleviate the gasoline shortage.
This program involved commuter bus service, carpool parking lots,
and carpooling by industry employees. In that year, the number

of carpool lots was increased to 11, making a total capacity of
720 autos.

During 1974, 66 gravel parking facilities were constructed. The

number of paved facilities increased frem 11 to 21. As a result

of this <¢pansion, the cverall number of parking spaces ' .cr sed
to 3,800.

In observance of the first point of the Governor's program, express
commuter bus routes were established to serve the cities of
Hartford and New Haven. These routes originate at commuter lots
and end 1n the Central Business District of the city. By

September 1974, seven routes served Hartford and two operated to
and from New Haven.

Connecticut's efforts to promote carpooling through organizations
began in 1972. At that time, the Connecticut Department of
Transportation developed a computer program for carpocl matching.
It provides carpool matching services to any public or private
employer in the State who wishes to participate.
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Initially, over 7,000 employees from 45 State agencies in Hartford
submitted data forms for matching. As a result, over 1,000
employees ride in carpools, most parking in spaces reserved for

carpools with three or more occupants. In addition, about 100
companies from across the State s sored programs in the spirit
of conserving energy. With 80 tc percent of the employees
participating, many through the u of personnel records, 70,000

questionnaires were returned by the first 31 firms.
Present

Currently, Connecticut's carpooling program has been expanded to
encompass more than 100 carpool parking lots. Of these, 16 are
served by commuter bus runs. The lots have a capacity of 7,000
vehicles and are being used at a rate of 63 percent. A few of the
lots are not used at all while sever | are handling more than
their stated capacity. {Six of the lots which were consistently
unoccupied have been closed as commuter parking lots.) Some lots
show heavy use even at night and on weekends when they are used

by night shift workers and shoppers. Reasons for the different
occupancy rates are discussed later.

A most successful aspect of the energy conservation project has
been the commuter bus program. Presently, there are 15 routes
serving over 25,000 passengers weekly. Ten of these are express
runs (originating at one lot and proceeding directly to the CBD}.
There are 12 routes (10 express) in Hartford and three (all express)
in New Haven. FEach route originates at one {or mcre) of the
commuter parking lots and ends in the CBD. 1In addition to the

New Haven routes, there is a special route called the "clamdigger™
which follows the Connecticut Turnpike {I-95) from 0ld Saybrook

to New Haven and stops at many of the carpoocl lots along the way.
This route was instituted to replace a discontinued commuter rail
line which was not financially self-sufficient.

The number of bus trips per week varies from 45 trips per week for
the Simsbury parking lot, to 150 trips for the Manchester lot.

Increased pooling through organizations has been worthwhile.
During fiscal year 1975, 13 additional private employers with
approximately 9,600 employees ' :re matched for carpooling by the
Connecticut DOT bringing the total number of private employers
matched to 44 with approximately 78,400 employees.

The most recent innovation in Connecticut's carpooling program is
the policy of sending computer applications with automobile
registrations. Of 330,000 applications sent out since October,
3,500 applications were returned. When the applicants from this
program are successfully matched, they will probably be using the
existing carpool lots. So far, 1,900 matches have been prepared
by the State.
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Another program developed in support of carpooling activities is the
reduced toll fees program con the Connecticut Turnpike. A carpool

of three or more people may purchase a 42-ticket booklet for $51,

a savings of $2.50. Carpool ticket book sales were averaging
approximately 1,200 books a month by the fall of 1974.

In conjunction with the State's program, informational pamphlets
and maps are given to those requesting them.

Factors Affecting Usage

As previously stated, overall usage of Connecticut's carpool parking
lots is 63 percent of capacity. The usage i1s scmewhat higher for
the 27 paved (bituminous surface) facilities, these being, on the
average, three-quarters full, while the remaining gravel lots are
only half-full. When given a choice, a driver will almost always
prefer the paved lot: in six out of eight locations arocund the
State where a paved lot is close to a gravel lot, the paved

facility is utilized to a greater extent. The gravel lots are
officially termed "temporary" or "emergency" lots, but many are
being upgraded to permanent status.

The presence of a commuter bus stop is a big drawing card for scme
of the lots. 0©0f the eight lots across the State which show more
than 100 vehicles, six are served by commuter buses. Overall, the
lots which are on commuter bus routes show an occupancy rate of

81 percent.

An interesting conclusion can be drawn from observing data on some
of the lots served by commuter buses. Several lcts have been at

or over capacity for some time now, yet the bus ridership continues
to increase. This means that commuters are carpooling from their
homes to get to the bus lots. Apparently, this service is very
attractive and some pecple are really getting accustomed to ride-
sharing.

The vast majority of lots are well signed, with at least a one-post
sign at the lot, and usually one or more in advance locaticns.

The larger lots have the larger displays. In addition, the commuter
bus lots have large advance signs indicating express buses in
operation to either Hartford or New Haven. In at least two
instances, there are no signs at all indicating the availability

of commuter parking; not surprisingly, no cars were found using

the lots.

Cocst Savings

)

To determine precisely the money saved by users of carpool parking
lots, extensive survey and computer oprations would be necessary.
One would need to know the exact origin and destination of each
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commuter. Also, operating costs for all automobiles would be
required. To simplify this, the following assumptions were made:

1. All motorists whose autos are parked at a particular
lot have a common destination.

2. Eight major cities in Connecticut attract all trips:
Hartford (including East Hartford), New Haven, New London
(including Groton}, Norwalk, Norwich, Waterbury.
Distances from each lot to its respective attractor were
scaled using a (1" = 3 1/2 miles) highway map.

3. Operating costs for automobiles vary with vehicle size.
These costs were estimated using figures published by
the Highway Statistics Division of the Federal Highway
Administration.

About half of the carpool lots were inspected in October and
Necvember 1975. Vehicles present were counted and classified by
subcompact, compact, or standard. For the lots which were not
visited, the most recent weekly counts {August 1975) from the
Connecticut Department ¢of Transportation were used. To account
for the seasonal variation in usage between August and November,
the ConnDOT figures were adjusted. Both August and November
counts were available for half of the lots, and it was found that
the November figures were 20 percent higher. Therefore, the
August counts were increased by 20 percent to reflect the
variation,

The cost savings were determined by multiplying the number of
vehicles of each c¢lassification at a let by the distance to the
appropriate CBD. This was then multiplied by the cost per mile
per year for this class of vehicle. Results for all classes at
all lots were summed. This yielded a figure of slightly under
$3 1/2 million which Connecticut drivers save annually by using
these carpocl lots.

Conclusion

Commuter programs are continually being expanded. For example,
some commuter bus lines will increase daily trips, and new and
enlarged carpool lots are propeosed. Connecticut has not yet
reached the point of saturation for the demand of its carpool lots.
More will be needed, even in locations where the supply is
currently adequate, especially if economic and energy situations
continue to worsen.

To keep these programs as productive as possible, the current
public relations efforts, including radic and television, should
be continued. As drivers recognize the availability of these
services, and the adversity of economic affairs, they may realize
that carpooling or riding commuter buses is the easiest answer to
their ¢ommuting (cr transportation) needs.
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