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PREFACE 

These seven reports on preferential facilities for carpools and 
buses have been assembled and reprinted by the Federal Highway 
Administration. The reports provide information on several 
recent projects to increase the person-moving capacity of the 
highway system by designating facilities for preferential use 
by high-occupancy vehicles. 

The reduced traveltime and more favorable travel conditions on 
priority facilities provide an effective incentive to entice 
commuters into these more efficient modes. 

The reports presented here cover many different types of priority 
treatment. Some of the reports analyze and evaluate the 
effectiveness of particular projects. Other reports emphasize 
the project design and operational features; others simply 
describe the current operation of unique or unusual projects. 
Further information on the planning, design, implementation, 
and evaluation of priority projects for carpools and buses is 
available from the Federal Highway Administration. More detailed 
information on the specific projects described here is available 
in many cases from the responsible operating agencies. 

In general, any transportation corridor with recurrent traffic 
congestion could be a candidate for a priority treatment project 
regardless of metropolitan area size. Priority vehicles can often 
utilize marginal increments of highway capacity made available by 
operational changes or minor construction. The projects described 
in these reports demonstrate considerable ingenuity in designating 
preferential facilities through operational changes or incremental 
construction within existing rights- of-way. 

Fringe parking facilities often complement preferential highway 
treatments. Fringe lots serve as carpool staging areas as well 
as terminal areas for express bus service . Lots can be provided 
along major commuter routes to facilitate carpool formation and 
bus use even where opportunities for preferential highway lanes 
are not readily available. 

The cooperation of all persons and organizations who supplied 
papers and information for this publication is greatly appreciated. 
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EXPERIENCE WITH CAR POOL BYPASS LANES IN THE LOS ANGELES AREA 

Rober t G. B. Goodel l 
Freeway Ope r a tion Branch 

California Department of Transportation 

Abs tract 

Two and one half years ago the fir s t car pool bypass lane opened 
in the Los Angeles area . This specia l lane allowed cars with 
two or more occupants to bypass the queue at a ramp meter an~ 
enter the freeway wit hout the normal wai t. Today there a r e 13 
bypass r amps in operation. Thi s paper dea l s with the evaluation 
of the existing installations based on the ir ef fe c tivenes s in 
fo rming car pools, operatj onal problems, public react ion and 
enfo r cement required. 

1 . I NTRODUCTION 

In an effort t o inc rease the people 
c arry i ng capacity of our existing freeway 
systems many me thods ha ve been proposed 
through t he years. Some have rece ived 
limi t ed experimentation during the past 
several years. 

Thi s report deals with implementation and 
results of providing special lanes at 1 3 
metered on -ramps which allow multi-occu
pant veh i c l es to bypass the single oc cu 
pan t vehicles that are waiting in line at 
a metered signal and enter the freeway 
withou t delay. This is an extension of 
the bus (and emergency vehicle) bypass 
concept tha t has been in operation since 
the l a t e 1960s . 

Th e purpose of the experiment was to eval
uate the effectiveness of time sav ings as 
a positive incentive to form car pools . 
Also to eval uat e the operational prob l ems 
and public r eac tion tha t cou l d arise from 
such a departure from the tradition of 
"equal ri ghts fo r all veh icles regardl ess 
of space (occup ied), speed , paint job or 
country of national origin." 

This method is only one o( many that a re 

being tried in the hope of luring the sin 
gl e -occupant-vehicle driver from hi s vehi
cle and into a more econom i cal and less 
sys tem taxi ng , ene r gy wasting a nd pollu
t ion producing method of commuting . While 
being the f irst of this type, because of 
its low cost and case of imp lement ation, 
it is certainl y no t vi ewet as the onl y 
method or necessarily t he best me thod. 
Thi s method cou ld be· used alone or in con
junction wit h other me tho ts t o inc r ease 
the "person throughput" of ou r existing 
system . I t is felt that a combination of 
incentives and conven i ences s uch as park 
and ride facili t ies , computer matchi n g , 
preferent ial parking and preferential 
lanes on the ma inline freeway may be need 
ed t o ca use any significa~t increase of 
car pooling in thi s area . 

Using the word '' car pool" may seem rather 
ridicu lous to transportation planners in 
other a r eas of t he country or the worl d 
when app lied to a ve hic l e with 2 occupants 
bu t the creation of a peak pe riod average 
occupancy app r oaching l. S or 1. 6 persons 
per vehicle would be a major accomplish 
ment in the Los Angeles a r ea . Even during 
the gas shortage with J ong lines wai t ing 
for gas ( i f s t a tions were even open) and 
pri ces almost double, th i s area still 



Figure 1. Lakewood Boulevard at San Diego Freeway (I-40S) in 
Long Beach. This is the first car pool bypass lane 
and is now in its 28th month of operation. 

Figure 2 . Hawthorne Boulevard at San Diego Freeway (I-40S) 
in Lawndale. This is the only bypass lane now 
being metered. 
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maintained a 1.2 person per vehicle occu
pancy rate and 80 to 85% of the vehicles 
carried only t he driver during peak commu 
ter periods . For this reason, i t i s quite 
logical to consider a l arge number of 2 -
person car pools formed from single occu
pant vehicles as important as the forma
tion of a moderate number of 3 , 4 and Sor 
more person car pools . Th is does not, 
however, rule out future experiments wi th 
different qua l ificatiors for preferential 
lane usage. 

There are some that say we are figh t ing a 
losing battl e or struggling with an immov 
able object . One popular concept among 
those studying human behavior is probab l y 
s ummed up by Dr . Jean Rosenbaum in his 
book "Is Your Volks\\.'agen a Sex Symbol" 
when he says "Air pollt.:tion prob l ems may 
cause technical and mechanical modifica 
tions to be made in au t omobiles, and re
strictions may be placed on when and where 
they may be driven, but automobiles as a 
symbol of aggression and sexual power will 
only be chal lenged when our society itsel f 
and our social structure are changed." 

Are we in that period cf change now? Many 
other incentives that have and are 
becomin g fac tors in the choice of trans
portation mode have shewn up since our 
first special ramp was opened . As 1 men
tioned, the energy s hortage became a 
reality and the cost of f uel made a drama
tic jump . Recently, inflation is making 
u s take a good, hard look at the cost of 
commut ing. As we all know, highway 
building throughout the country (and espe
cially in Los Angeles) has come to a 
screeching halt. We can no longer look 
to "completing the system" as a short or 
lon g term solution to individual or area 
wide transportation problems . 

In a Time magazine article on the "Hidden 
Side of Inflation," sociologist David 
Ca plovitz is quoted as saying, "With resi
dent s forming car pools, enter t aining more 
at home and happ1ly exchangi ng useful junk 
at garage sa l es , keeping up wi t h the 
Joneses is gone, and a lifeboa t camara
derie has taken its place." How much 
socie t y has to change to overcome the 
deep-seated 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 conveyance of people in 
mass to and from their places of employ
ment a ll be served by rubber tired vehi
c l es 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 econ omic limitations and 
short-term goals . 

3 

While this report is not prima rily a study 
of the socia l and psyc ho l ogical f ac t ors 
involving modal cho i ce , we must keep them 
in mind when we ana l yze the car pool for 
mation aspects of this report. 

2 . PROJECT DESCRIPTION 

2 . J LOCATIONS 

At the beginning, ramps were not picked 
for their location primarily but f or the 
l ack of exis ting operational problems. 
This a l lowed us to evaluate the car poo l 
formations and enforcement prob l ems with 
out being side- tracked by operational 
problems . After the success of the first 
t wo locations, we tried to incorporate 
the concept into the genera l ramp metering 
program to test it " i n the market place" 
so to speak . The thirteen ramps are on 
three di f ferent freeways and ra nge from 
two miles to 20 miles from the Central 
Business District in res :.dent i al, commer
cial and industria l areas . 

2. 2 TYPES OF RAMPS 

Va rious types of ramps have bee n used for 
bypass l anes including c i overleaf s, long 
and short hook ramps and diamond ramps 
with and without left turns t o the ramp . 
Eight ramps have the bypasses on the l eft 
side of the ramp and five on the right. 
The geometrics of the ramp and c r oss 
street determine the cho i ce i n each case . 
Storage for metered traffic ranged from 
all on the ramp (Los Feliz) to almos t all 
on the city s t reet (Hawthorne) . Substan 
dard lane widths and merging areas on the 
ramps were requi red to e limi nate costly 
and time consuming construction to expe 
dite the initial projects . 

2 . 3 TIMES OF OPERATI0'-1 

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

2 . 4 DURATION AND BEGI\/NING OF OPERATIO\/ 

The l ength of operation ranges from 28 
months at Lakewood Boulevard t o five 
mon ths at Stadium Way . Four of the ramps 
wer e put into operation well over a year 
after the ramp metering system had been 
in opera ti on . Four (wes t bound Santa 
Mon ica) were put into operation a few 
months aft er the beginning of the meter 
sys tem and four (eastbound Santa Monica) 
were put i nto operation the same day as 
the metering. The remai~ing ramp 
(Western at l - 5) opened after four days 
of metering . 



OR IIORE PtRSOM$ 
PtR Vtllltll 

ONLY 

Figure 3. Los Feliz Boulevard at Golden State Freeway lI-S ) 
in Los Angeles. This bypass lane is used by twelve 
buses as well as S00 to 600 car pools daily between 
4:00 and 6:00 p.m. 

Figure 4. Los Feliz Boulevard at Golden State Freeway (1-5). 
This is the only bypass ramp that utilizes two 
metered lanes in addition to the bypass lane. 
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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 2-6. 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 RIIS 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 COSTS 

In most cases the installations cost an 
additional $3,000 to $6,000 per ramp 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 signql 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. Major 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 POOL 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 

s 

months after the ramp 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 th~ 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 pool 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 
survey~, 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 of commuting have on modal 
choice. We also found this out in our 
survey from those who were asked, "The 
most im1ortant reason for their forming 
car poo s" - time savings, cost of commu
ting and fuel savings ran neck and neck. 

3.2 OPERATIONAL EFFECTIVE~ESS 

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



Figure S. 

Figure 6, 

Manning Avenue at Santa Monica Freeway (1-10). 
This is one of the five right lane bypasses. The 
compliance rate on this ramp is the highest of all 
bypasses. 

Western Avenue at Golden State Freeway (I-5) in 
Glendale. This ramp was installed 1 primarily for 
the 13 scheduled buses in the AM peak period but 
the number of car pools using it doubled in 2 months . 
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opening days of operation kept problems t o 
a m1n1mum. Two minor problems did surface 
at these locations. The first was at 
Lakewood Boulevard where confusion 
occurred about whether car pools using the 
non-signalized car pool lane should stop 
at the signal in t he metered lane. At 
present , we are using signs on the bypass 
lane side of the ramp informing motorists 
that this lane need not s top. The second 
problem was the adjustment of the meter 
ra tes to keep the additional car pool 
traffic from congesting the freeway . 
Although adjusting the meter rates in some 
instances can maintain freeway flow there 
still exists the problem of how strictly 
we can meter the non-car pool 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 freeway-to - free
way connections will provide the degree of 
contro l we need for smooth bypass lane 
operation. 

Diamond type ramps with left turns allowed 
from the ci t y street cause the severest 
operational prob l ems. Most of the ramps 
of this type have inadequate storage on 
the ramp for vehicles waiting at the meter. 
Therefore, the queue usually extends onto 
the city street during a portion of the 
peak hours. This forces left turning 
vehicles to use the car pool lane ille
gally or block the intersection waiting 
for a break in the queue of right turners. 
I f th is problem occurs for an extended 
period of time each day and left turn 
prohibition cannot be obtained from the 
local agency, then (as at Vermont Avenue 
and westbound 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 ve ry 
short distance, has been orderly and has 
not caused any unusual fighting for posi
tion. While there is some switching of 
lanes by drivers realizing they should 
(or in the case of car poolers could) be 
in the other lane, no reckless lane 
changing has been observed . There are no 
accidents recorded to date that are attri
buted to the car pool lanes. 

3 . 3 VIOLATIONS 

Figure 7 shows the number and the percen
tage violations on all of the operating 
ramps . The l atest average compliance for 
all the ramps is 87.6%. 

The amount of enforcement needed is not 

208 -44? 0 - 76 - 2 

yet completely known. It seems to lie 
somewhere between the pessimistic predic
tion of most that compliance would require 
constant enforcement during all the hours 
of operation and the optimistic prediction 
of a few (the author not included) that it 
would be self enforcing. It seems that 
each location has its own enforcement char
acteristics. There are two things that 
seem to increase compliance in general . 
They are the immediate issuance of warnings 
upon the opening of a project and the issu
ing of citations jeginning within a few 
weeks of the open ing of the project and 
on a fair l y regular basis. 

If a figure has to be picked at this time 
to determine the feasibility of keeping a 
bypass open, I guess it would be an 85 -
90% compliance rate (10 - 15% of single 
occupants violating)wi th "reasonable" 
enforcement . Reasonable in this instance 
means the amount of enforcement normally 
employed on any high vo l ume freeway sec
tion , with a periodic intensive enforcemen t 
campaign. This means that we should keep 
the bypass open if it is possible to keep 
in the 85 - 90% compliance range with 
existing enforcement manpower. 

3.4 PUBLIC ACCFPTA~CE 

The only survey so far has been of the 
car poolers using the first two bypasses 
instal l ed. Understandably, they were very 
enthusiastic about 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 few non-verbal 
comments to myself or our data taking tea~ 
most seem to look straight ahead when they 
see us and appear a little gui l ty for not 
doing their part to r educe air pollution 
and conserve energy . 

On projects where bypasses have opened 
well after the metering project, we have 
received almost no telephone or written 
complaints. On those that opened at the 
same time as the meter system, the com
plaints were usually about an operational 
problem and not the concept it self . 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 1974, the existing laws authorizing this 
concept were modified by the State Legis
lature to make it easier to implement and 
enforce. No public or media comment about 
thi s action came t o my attention at that 
time. Apparently, the pub l ic is ready to 
accept this type of preferential treatment 
for others as long as we don't take away 
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Figure 8. Crenshaw Boulevard at the W/B Santa ~onica Freeway . 
Note the signal for the car pool lane has been 
turned and disconnected. 

-;,i.~ ' "' .,., . 
• - - • ,j 

, . 

Figure 9 . Lakewood Boulevard at San Diego rreeway (I-405). 
Oncoming bus is one of eight "bus pools" that use 
this ramp dai l y. Drivers and passengers are 
employed at nearby plant. 
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their right to drive (or wait) alone in 
their own vehicle. 

4. CONCLUSIONS 

The operation of the 13 bypass lanes i n 
the Los Ange les area has answered many 
questions about the fea sibility and the 
workability of thi s time- saving incentive 
to induce car pool format ions. We now 
know th a t people will accept o thers 
get ting special trea tment because of the 
occupan cy of the ir vehicle. Whil e many 
don 't seem to like the idea and don't 
think it will make much differenc e in the 
amount of energy used or the amount of 
pol l u t ion emitted, t hey s t ill seem to rea 
lize that they ar e doing nothing t o alle
via te the problem while ca r poolers are at 
least trying . The fac t tha t 13,500 motor
is ts witness thi s concept i n acti on each 
day with no public outcry about individual 
rights seems to indicat e that the public 
is aware of the problems facing our 
e xist ing sys tem. It al so seems t o ind i 
ca te an acceptance on the public's part 
tha t priv i leges may have to be extended to 
commuters who vo l untar ily use their vehi
cles more efficiently if we are to weather 
the trans po rtation, pollut ion and ene rgy 
c risi s in the nex t decade. 

We now know that i t is poss ible, in most 
cases , t o keep violations to a reasonable 
l eve l ( +1 0%) with some special enforcement 
on a periodic basis. But I feel an exami 
nation of enforcement t echniques and man
power requi rements is essential before the 
ful l impact of a systemwide implementation 
of thi s concept can be evaluated. 

And last bu t not leas t, r amp bypasses do 
form car pools . They also serve as a sub
s tantial time saver for the passengers of 
127 buses that use t he bypasses daily . 
While an estima t ed 575 car pools have now 
been formed on a limi t ed experimental 
basis , l e t's fir s t look at the potential 
of the bypasses alone and ignore other 
dramat ic future happenings that might tend 
to increase the effectiveness . There will 
be approximately 1000 metered ramp s in the 
Los Angeles area i n the next S t o 7 years. 
These me tered ramp s will serve approxi
ma tely one million vehicles daily during 
peak hour s ( the period of metered opera
tion) . Let's say that 20% or 20 0 , 000 
vehic l es are 2 or more person car pools . 
If the exis ting 13 ramps are any indica
tion of the effec tiveness of this concept, 
then 50 , 000 (25% of 200 , 000) new car pools 
could be formed by installing 2S0 bypasses 
at a cost of l ½ mill ion dollars. This 
means th a t at leas t 50 , 000 drivers leave 
their vehic les at home and ride with 
50,000 exis ting single occupants . 
Assuming the average f re eway commute trip 
is 20 miles r ound trip, then a reduction 

o f one million vehic le -miles per day could 
be r ealized. Now let' s look at the case of 
a dr amatic happening such as gas ration ing 
or the fuel shortage similar t o ea r ly 197~. 
If we look at the Lakewood Boulevard ramp 
(the only one in operat ion at that t i me) we 
can conservative ly say t hat a 100 1 increase 
in car pools could take p l ace because of 
the combination of incentives (or dis i ncen
tives) . Applying that to the previous 
figure s , a r educ tion of 4 mil li on vehicle
miles per day appea rs t o be wi t hin the 
realm of possibili ty. 

Because of t his theoretical potential , 
think we should remain open t o the possi
bility that changes in this range cou ld 
occur rathe r than take the pessimis tic 
attitude that people wil l never give up 
their freedom at any price. While T 
obviously look upon t his concep t as an 
important tool in our toolbox of incentive s 
t o build a modal shift, I a lso th i nk the 
other incent ives such as compu t er ma t ching, 
preferential parking, preferent ial lanes on 
freeways, and park and r ide fac ilities 
should be pur sued aggressively . For only 
when we make i t a distinc t advantage t o car 
poo l or ride the bus will tne a ccompanying 
modal shift take place . 
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Exclusive Bus Lane on Route 101 in Marin County 

North of San Francisco 

Introduction 

The Golden Gate Corridor is a beautiful, hilly, residential 
suburban area just north of San Francisco passing through 
Marin and Sonoma Counties . It has a major rush period flow 
o f traffic as many of its residents commute back and forth 
to San Francisco using the U. S . 101 freeway and the Golden 
Gate Bridge, the only continuous north- south land route into 
the city. 

Northbound p.m. 
contra- f low lane on 
Waldo Grade. Note 
the closed buffer 
lane o n the left. 
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Exclusive p.m . con cur
rent flow bus lane 
northbound . Note that 
southbound left lane 
has been closed before 
the contra-flow lane is 
encountered. 
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PLAN VIEW SKETCH OF BUS LANES 

FIGURE 1 

System Descr i ption 

The U. S . 101 freeway is the north-south arterial of the 
Golden Gat e Corridor and the central trun k line of the transit 
system. The freeway has four auto lanes operating in each 
direction (five at some points) . 

In its present l y developed stage , the bus priority system has 
a 3 .7-mile southbound bus lane used during t he morning rush 
period , a nd a 7 . 7- mile nort hbound bus l ane used during the 
evening rush period. Figure 1 i s a simplified sketch i ndicating 
the bas ic pattern of flow over the bus lane s. The design is 
best understood by following the patter n of bus movemen t and 
bus l a ne designations over the course of the d a y. 
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In the morning from 6:00 to 9:00 , the southbound inside lane 
from Greenbrae to the Richardson Bay Bridg e (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 point, the freeway operates in a conventional fashion 
(until the evening contra- flow operation begins) . At thi s 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 Richardson Bay Bridge to 
the Golden Gate Bridge have no reserved roadway for the buses. 

During the morning peak period, there are four southbound lanes 
a nd two northbound lanes on the Golden Ga t e Bridge. After 
9 a.m . , all traffic runs in normal f ashion on the Bridge, three 
lanes operating in each direction . 

Around 2:30 p. m., bridge personnel begin to redesignate the 
direction o f certai n 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 (1.5-foot 
high yellow, flexible poles) are inserted into holes in the 
southbound number three lane taking it out of traf fic use. 
This lane will act as a buff er , separating the two remaining 
southbound lanes of automob ile traffic from the inside contra
flow lane that will be f illed with northbound buses. The 
contra- flow lane operates from 4 t o _7 p.m., Monday through 
Friday. 

While the pylons are being set out, electronic s igns come on 
north of Richardson Bay Bridge telling the southbound t ra ff i c 
to move to the right, that the two inside lanes are ending 
and that there are "oncoming buses." 

Before c rossing the Richardson Bay Bridge, the evening north 
bound buses cross over the median strip moving from the contra
flow lane (in the southbound section of U. S . 101) and onto the 
inside, e xclusive concurrent flow bus lane (in the northbound 
section of U.S . 101). Signs indicate to the northbound auto
mobile 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 l a ne is separated from the auto lanes by a 
solid stripe; then the solid stripe changes to 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 f or signing. The 
initial cost of widening the freeway from six to eight lanes 
for 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 $6,700 per month which is anticipated to remain 
about the same. The State'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. 

Performance Evaluation 

Express buses save about six minutes in the morning and three 
minutes in the afternoon. 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 dropped slightly 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 inconc lusive at this 
time. A more complete accident analysis will be included in 
the final evaluation report 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 (440 to 170). Subsequent to opening, 
there have been only 34 letters 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 Carpool Lane on 
Route 280 in San Francisco 

System Description 

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

Buses and carpools (three or more 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 
mi l e 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 
11- 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 without the exclusive lane. Buses and 
carpools are able to save two 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 viol ators 
from about 80 percent of the traffic to about 16 percent. 
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Looking south at 
the Route 280 exclu
sive bus and carpoo l 
lane. Note why vio
lators have been 
greatly reduced. 

A rece~ - peak hour (4:40 to 5:40 p.m.) exclusive l ane traffic 
count s howed 189 carpools, 39 violators, and 14 buses for a flow 
rate or 242 vehicles per hour. 
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Westbound Bus and Carpool Lanes 
Through Toll Plaza Area of the 

San Francisco-Oakland Bay Bridge 

System Description 

Exclusive with-flow bus and carpool lanes are provided through 
the congested tol l plaza area of the San Francisco-Oakland Bay 
Bridge. A carpool is defined here as a vehicle with three or 
more occupants. 

There are six traffic lanes upstream of the toll plaza. In 
this area, one lane is set aside as the approach to the exclusive 
lanes. As the roadway 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. Conunute buses and carpools 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 carpool 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 been 550. Nineteen 
hundred carpools 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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Persons in priority vehicles l i ke the exclusive lanes, but 
persons in other vehicles frequently complained . Their main 
complaints concerned the supposed nonequity of virtually toll
free passage for carpools, and the number of v i olators. However , 
overall public reaction tended to be favorable. 

The exclusive lane has had only a negligible effect on bus 
patronage. However, it caused an immediate and dramatic 
doubling of the number of carpools. (A questionnaire survey 
indicated that less than 200 persons switched from buses to 
carpools.) 

This increase in carpooling was not accompanied by a decrease 
in the number of vehicles using the bridge each morning . The 
three-hour total remained approximately 23,000. However, the 
occupancy (exclusive of buses) increased from approximately 
1 . 33 persons per vehicle to 1 . 43. That is, the bridge carried 
more people during the peak period without any increase in the 
number of vehicles . 

Following installation of the exclusive lanes, normal congestion 
appeared to decrease slightly. Buses and carpools saved an 
average of five minutes . Journeys of drivers who were not in 
carpools were neither significantly expedited nor delayed by 
the exclusive lanes . 

Installation of the signal system resulted in improved operation, 
smoother vehicle flow, and a decrease in accidents. 

Revenues to the State decreased by $25,000 per month due to the 
reduced tolls for priority vehicles. The capacity of the bridge 
itself is 8,700 vehicles per hour westbound. 
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and carpool lanes 
just west of toll 
plaza . Other 

- traffic is regu
lated by the signal 
system while priority 
traffic is allowed 
to proceed nonstop . 



Express Busway on the San Bernardino 
Freeway, Route 10 in Los Angeles 

System Des cription 

The San Bernardino busway extends for 11 miles from the outskirts 
of the central Los Angeles business district east to El Monte , 
a suburb. 

The separated , exclusive bus use system cost $56 million . The 
seven easterly miles were completed in 1 973 and are located 
within the freeway median . The Southern Pac i fic Railroad tracks 
are located between the two busway lanes . Each bus lane measures 
17 feet across , and is separated from regular traffi c by a ten
foo t wide paved shoulder . Plastic f l exible barriers are placed 
between the busway lane and the common shoulder . 

Patronage has grown 
steadily from 1800 
total daily person 
trips to over 15 , 000 
in the 35 months of 
busway operation 

The remaining four-mile westerly section of the b usway consists 
of two 25-foot lanes which run along the north side of the 
freeway. The busway lanes in each direction are separated by 
a concrete barrier . 

There are currently 1000 parking spaces at the station in 
El Monte . Other stations without added parking are located 
at California S~ate College and at a major r egional hospital . 
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Performance Evaluation 

Approximately 62 percent of the busway passengers ride during 
the five and one-half hours designated as "peak" commute periods 
in the morning and evening--92 percent of these passengers are 
going to or from work . 

Commuters who switch from auto to busway commuting save up to 
$2 per one-way trip. Savings depend upon a number of factors. 
Average per trip saving is about $1 . 

For those who must travel from their residences or work places 
to the busway, its use does not provide any overall door- to-door 
time savings . 

Busway usage today is responsible for diverting an average 
5,550 one- way automobile trips from the freeway daily. It is 
estimated that the busway is responsible for a net savings of 
77,000 vehicle-miles of travel and 5,000 gallons of vehicular 
fuel per day . 

The busway has not significantly reduced peak hour traffic on 
the San Bernardino Freeway . 

The busway is very popular with its users. Complaints center 
around lack of restrooms, shelters and adequate parking at 
the three stations . 

In conclusion, the busway is an attractive alternative to the 
auto for commute trips . It makes possible a significant 
reduction in vehicle miles travelled which helps to improve 
~ir quality and conserve energy . 
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Preferential Lanes for Buses and Carpools 
on the Santa Monica Freeway, Route 10 in Los Angeles 

System Description 

This project is presently in the planning stage with opening 
anticipated in Spring 1976. The project involves allowing 
carpools and buses to travel in preferential lanes adjacent to 
normal traffic flow. The preferential lane project will, no 
doubt, be a crucial test of this concept as it runs along one 
of the busiest freeways in the world . Traffic volumes on this 
section of freeway reached nearly 250,000 vehicles per day . 

The project will use the freeway between Santa Monica , a suburb 
west of Los Angeles, and the central Los Angeles business 
district, a distance of 12.6 miles. It will reserve the 
existing east and westbound median (inside) lanes for bus and 
three-person carpool traffic at all times. 

To maintain an acceptable level of traffic service for general 
freeway traffic (i.e. , speeds of 35 to 50 mph) in nonpreferential 
freeway lanes, traffic volumes will be controlled by metering 
signals at on-ramps. Preferential by- passes for buses and 
carpools around the meters will be provided . 

The objectives of the project are to increase vehicle occupancy, 
improve air quality, conserve energy, reduce traffic congestion, 
and reduce vehicle miles traveled. 
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Artist's 
drawing of 
the proposed 
Santa Monica 
Freeway pre
ferential bus 
and carpool. lane. 
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Greatly improved bus service is being made availabl e in the 
freeway corridor and three park- and-ride lots are planned to gain 
maximum benefit from the preferential freeway l anes . 

Performance Evaluation 

The p r oject and other transportation facil i ties i n the freeway 
corridor will be closely monitored for eval uation of the project ' s 
i mpac t upon travel in the area . 

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

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

Due in part to the impl i cations of the project i n encouragi ng 
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 
directi ons 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 operat ion freeway traveltimes had generally returned to 
preproject levels. 

Results from the first several weeks of the "Diamond Lane" 
operation are summarized below: 

1. Average peak period bus ridership increased f r om 
6,300 to 15,900 persons per day after four weeks of 
operation . 

2 . Average peak period carpools increased from 2 , 040 to 
more than 3 , 900 carpools per day after four weeks of 
opera tion . 

3 . Af t er four weeks of operation , the freeway 
32 , 850 persons inbound in the morning peak 
(97 . 2 percent of the former per son volume) 
fewer vehicles . 

carries 
period 
in 3 , 000 

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

* Based on i nformation supplied by CALTRANS and the FHWA 
California Di vis i on. 
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OREGON DEPARTMENT OF TRANSPORTATION 

.H IGHWAY DIVISION 

BANFIELD FREEWAY HIGH-OCCUPANCY VEHICLE LANES 

JANUARY 1976 

ROBERT N I 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 daily 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 arlded east/west transportation capacity. 

Objectives 

A three-fold desire to: (1) increase capacity without resorting 
to additional paved surface, (2) improve the air quality, and (3) 
obtain 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 feasibility 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 objectives are to: 
1. Assist in implementing the State of Oregon Clean Air Act Implemen

tation 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 as a major revision can be accompli 
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Project Setting 

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 in 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 connnuter arterial to and from 
the central business district and the indus trial 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 the 
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 use<l 
as a natural, gentle-grade, transportation route from the Willamette 
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 for the 
western half of the project section, and a four-lane facility for 
the eastern portion . The overall project length is 4. 76 miles. 

Project Justification 

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 t o the 26,000 
vehicles a day in 1958 (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 wes t boun<l 
morning traffic dropping to 38 m.p.h. over the length of the project. 

Traffic growth trends over the past 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 additional traffic 
in the peak-hour periods. The peak hour has lengthened to a three
hour period in the p.m., and to a two-hour period in the a.rn. 

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. Dur i n g the 
afternoon peak, these arterials were already operating at unstable 
f low 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 v ehic l es 
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 extensive lane rutting of the asphaltic 
concrete pavement. This situation presented driving problems in wet 
weather when standing water created tire hydroplaning, and under both 
wet and dry conditions created vehicle control problems. Further, 
median and shoulder barriers were in a degraded condition. 

Project Description 

In the new roadway,travel lanes occupy all of the pavement between 
curbs, using the shoulder areas. The high-occupancy vehicle lane is 
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 t he 
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 86th 
Avenue. 

The westbound (inbound) HOV lane begins at Northeast 74th Avenue 
(M.P. 4.59), and is continued to its designated end at Northeast 21st 
Avenue (M.P. 1.36), with the actual lane ending at Northeast 14th 
Avenue (M.P. 0.98). There is no reduction in the number of lanes 
available to trucks and non-high-occupancy vehicles as a result 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 exception of transition sections, 
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 runs 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 nece~sary. 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 re f lec t ive 
light, plus a rumble strip if the motorist wanders from t h e lane . 

A louvered glare screen will be installed on the median r a il 
throughout the project section to minimize headlight glare. The 
screening will consist of 24 inch paddles placed a t interva l s v a rying 
from 30 to 40 inches, dependent on highway alignment. Gla re r e duction 
is expected to be 90 per cent. 

The transition into the HOV lane, eastbound and westbound, i s 
achieved through a tapered median which moves the alignment o f t he 
nonrestricted travel lanes the width of one lane to the right . The 
shoulder area is eliminated to gain the necessary width f or an addi
tional lane. At the completion of moving all traffic to the r i ght, 
the median taper is reversed, creating an additional lane reserve d for 
high-occupancy vehicles. No 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, unres trict
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 inte r
vals. An emergency call box, tied directly to the state police 
dispatch unit,is located at each bay. 

Signing for the HOV lanes consists of: 
1. "Restricted Lane Ahead", to provide advance notice of the HOV lane; 
2. "Buses and 3-Person Carpools Only", posted at the be8inning , a n d 

periodically throughout the HOV lane section (Figure 5); 
3. "Restricted Lane Ends " , posted at the 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 current l y 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. 

Public Relations and Marketing 

In view of the fact that the Banfield HOV lane project represented 
an unprecedented innovation to the Portland area, it was recognized 
that an extensive marketing program would be required. The resulting 
program included: 
1. News conferences; 
2. Periodic use of major local media to inform and educate t he public; 
3. Distribution of informational brochures to Banfield users to pro 

mote bus-use, carpooling, and operati onal safety (Figure 6); 
4. Distribution of posters for employee bulletin boards, public 

buildings, and markets; 
5. Encouragement of feature stories by local media; 
6. The erection of 22 informational billboards at strateg ic locations 

along the feeder streets; and 
7. Slide presentations and discussions to central business d i strict 

employers, designed to encourage commuter 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 . Additional l y, 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 regional transit agency, Tri-Met, provided 10 
express buses (Banfield Flyers), in addition to 19 normal runs, that 
operate on the Banfield during the morning and evening peak periods. 

Throughout the development of this project, public criticism 
generally focused on two main concerns: 
1. The increased driving hazard 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 lane may be used. 

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

Project Evaluation 

An extensive two- year monitoring program is underway to evaluate 
the operational effectiveness of the HOV lanes in meeting the proj e cl 
objectives. The program is functionally divided into two part s --a i r 
monitoring and traffic 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 siample r; (3) sampling oxides of nit rogen, 
using a cont inual chemiluminescent analyzer ; and (4) sampling wi nd 
speed and direction through the use of mechanical weather stations . 

The traffic monitoring program includes: 
1. Periodic traffic counts on al 1 -freeway ramps on the project; 
2. A continual traffic count of all traffic at the western terminus 

of the project, (CBD); 
3. Periodic traffi c counts on arterial streets paralleling the 

Banfield; 
4. Periodic lane and vehicle occupancy counts at two selected loca 

tions on the Banfield; and 
5. Periodic traffic speed monitoring, on both the freeway and arte rial 

streets, through the use of floater cars. 

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 based 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 

January 1975 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 
January 1976 

Freeway 

96,000 
97,000 

102,000 
102,000 
104,000 
108,000 
106,000 
106,000 
101,000 
102,000 

98,000 
100,000 

98,000 

Ad·acent Arterial Boulevards 
Sandy, Broa way, Burnside 

73,000 

69,000 
75,000 
72,000 

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

Average peak-hour speeds for 5-mile project 

Before (Six months~ 
After (One month) 

a.m. 38 m.p.h. 
a.m. 40 m.p.h. 

p.m. 
p.m. 

29 m.p.h. 
40 m.p.h. 

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

Occupancy rate for freeway a.m. L~. ;i,,erag~_ 

Before (3 months) 1. 215 1. 30L 1. 265 

After 1.239 1. 319 1. 287 

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

Before 80 18 2 73 23 4 76 21 3 

After 80 16 4 74 21 5 76 19 s 

% 1~2-3-oc~uEants/auto HOVL onli 

After 27 12 61 15 8 77 20 9 71 

The total utilization of the HOVL during the first month has 
been nominal . Average peak-hour usage in the a.m. is 23 buses 
and 121 vehicles. The p.m. usage has reached 32 buses and 199 vehicles. 

The"Banfield Flyers" are carrying 153 passengers in the a.m. and 
143 passengers in the p.m. peak hours. The total bus ridership in 
the a.m. is 447 and the p.m. peak hour is 571. 

HOVL vehicles are carrying 461 occupants in the a.m. and 661 
occupants in the p.m. peak hour. 

The HOVLs are carrying 808 person' in the a.m. and 1232 persons 
in the p.m. peak hour. The auto lanes are carrying 4333 persons in 
the a.m. and 4668 persons in the p.m. 1 ~ak hour. 

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

Addendum (April 1976) 

Initially, the Banfield Freeway HOV lanes were reserved for 
buses and carpools on a 24-hour basis. Beginning ~arch 28, 
1976 the lane restriction was changed to peak periods only. 
Buse~ and carpools now have exclusive use of the westbound 
HOV lane from 6-10 a . m. and the eastbound HOV lane from 
3-7 p.m., Monday through Friday. 
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INTERSTATE 95 EXCLUSIVE BUS/CARPOOL LANES 
DEMONSTRATION PROJECT* 

Bob Deuser, Project Engineer 
Florida Department of Transportation 

March 1976 

I. Project Overvi ew 

The I - 95 Exc l usive Bus/Carpool Lanes Demonstrati o n 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 
faci l ity; and (2) to demonstrate and 
evaluate the exclusive lane operation 
which provides priority treatment to 
high occupancy vehicles . 

There are several important elements 
included in this demonstrat i on project. 
Each element is designed to encourage 
the use of transit and/or the formation 
of carpools. These elements are: 
(See Figures 1 and 2). 

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. 

l '> " ~, 

2. The establishment of two commuter1~=-lc!!:-=l-(l!>H=F:...+:;;;:;:.t-"' 
park 'n' ride faci l ities (total 
capacity of 2200+ parking 
spaces) located within the 
Golden Glades Interchange i n 
north Dade County . 

3. The establishment of a f l yover 
ramp providing direct access 
between the Interstate 95 
exclusive lanes and the park'n ' 
ride lots within the Golden 
Glades Interchange. 

*Project sponsored by U.S. De partment 
of Transportation, Florida Department 
of Transportation, and Metropolitan 
Dade County. 
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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 travel 
between the park 'n'ride 
facilities and the 
employment areas which 
it serves - downtown 
Miami , the Civic Center 
and Miami International 
Airport complex. 

By reserving the exclusive 
lanes to buses and other high-
occupancy vehicles, these 
vehicles will be the recipient 
of substantially reduced travel-
time (as much as 15-20 minutes) 

PARK 'N RIDE 

FLYOVER RAMP ./ 

EXCLUSIVE LANES 

through congested Interstate 95. ~--------------------___) 
This inducement of reduced 
traveltime, as well as other 
benefits, should encourage the 
use of transit and the 

Figure 2 . Layout of Park and Ride 
Lots 

formation of carpools. The results 
mover" capacity for Interstate 95. 

will be an improved "people-

Certainly , exclusive lanes have been tried succ~ssfully in many 
other locations. However , the design of the I-95 Exclusive Bus/ 
Carpool Lanes is an unique one, since the exclusive lane is not 
physically separated from the general traffic lanes. Because of 
the significance of this design treatment, a detailed evaluation 
program is being undertaken for the demonstration project. This 
evaluation program is exploring such matters relating to 
Interstate 95 travel as traveltime, auto 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 Ml, Monday through Friday for vehicles 
carrying three or more persons. Likewise, the outbound (north
bound) median lane is reserved from 3 to 7 PM, Monday through 
Friday for vehicles carrying three or more persons . During the 
other 20 hours of the day, these lanes are available for general 
traf f ic. Overhead signing located throughout this section of 
Interstate 95 specifies the reserved nature of the two median 
lanes. ( See Figure 3) . 
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Figure 3. Operation of I-95 Exclusive Lane 

During the stated times of exclusive lane operation, a qualifying 
vehicle (three persons or more in the vehicle) needs only to enter 
and exit the exclusive lane at the locations the driver chooses . 
Only a painted solid white line separates the exclusive lane 
from the general lanes. The fact that the exclusive lanes are 
not physically separated from the general traffic lanes enables 
many more qualifying vehicles to have accessibility to the use 
of the exclusive lanes. 

In designing t he exclusive lane operation certain decisions had 
to be made regarding the occupancy requirement, the hours of 
operation and the violation activity for the exclusive lane . 

The purpose of establishing the occupancy requirement for the 
exclusive lane at a level of three is to ensure a free flowing 
exclusive lane and to encourage carpool formation . For each 
three-person carpool formed on Interstate 95, generally two 
cars will be removed from the roadway. The question of 
establishing the occupancy requirement at a level of two was 
previously studied . However , traffic counts on Interstate 95, 
a facility with three or four directional general traffic lanes, 
reveal that 26 to 29 percent of the vehicles have an occupancy 
of two or more persons . Such a large percentage means that the 
e xclusive lane could easily become congested under an occupancy 
requirement of two and certainly would have only slight potential 
for future growth. The same traffic counts reveal that at the 
time of the e xclusive lane opening only five to seven percent of 
the total Interstate 95 volume had an occupancy of three or more 
persons . 

The exclusive lanes are essentially for the peak- period of traffic 
on Interstate 95 when the general traffic lanes are congested . 
During the off- peak periods, traffic on Interstate 95 is free
flowing and the additional lane is not necessary for travel . The 
four hour time span (6- 10 AM for the inbound exclusive lane 
and 3-7 PM for the outbound exclusive lane) established for the 
exclusive lane operation ensures that the exclusive lane will be 
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in operation when it is needed - during the peak periods of traffic 
congestion , which are h i storica lly getting 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 considerations , a storage facility in 
the median area c ould not be provided . This design does 
assuredly put greater emphasis on enforcement . The Florida 
Highway Patrol can apprehend a violator of the exclusive lane 
restriction in two ways : (1) force the violator over 3 to 4 
lanes of generally heavily congested traffic to the right 
shoulder; or (2) follow the violator to a poi nt where a lef t 
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 . 

III. Project Performance 

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

. The first segment of the Interstate 95 Exclusive Bus/ 
Carpool Lanes (one- half of the complete length of the 
outbound lane ) became available in July 1975 . 

. The remain ing 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. Interst ate 95 is accessible from the 
present facility . 

The Orange Streaker express bus service , presently 
consisting of 30 peak- period trips , be gan using the 
Interstate 95 excl usive 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 
operational data is limited . However , since the fi r st opening 
of the exclusive lanes in July 1975 , periodical surveys of the 
PM exclusive lane operation have been undertaken. The results 
are shown in Figure 4 . 
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INTERSTATE 95 EXCLUSIVE LANE OPERATION 
OUTBOUND 4:30 - 5 : 30 PM 

-~ -~ , J:tem Total Vehicles Average Auto Violation 
Month -----.. .. in Lane Occu anc Rate 

July 315 2 . 28 56% 

August 300 2 .12 66% 

September 316 2.08 64% 

October 367 2.10 64% 

November 389 2 .15 64% 

December 437 2 .35 52% 

.January 468 2,52 48% 

February 693 2.39 53% 

March 2.63 40% 
Figure 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 operational. 

3. For the first several months (July - September 1975), it 
was publicly known that the Florida Highway Patrol was 
providing a grace period 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. 
Each month the exclusive lane operation experiences a greater 
utilization of the lane, a higher average occupancy level and a 
lower violation rate. In short, more vehicles are being attracted 
to the exclusive lane and these vehicles are overwhelmingly ones 
with three persons 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. 

If the Interstate 95 Exclusive Bus/Ca~pool 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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Abstract 

CONNECTICUT ' S CARPOOL PROGRAMS 

Nicholas A. Artimovich II, Highway Engineer 
Federal Highway Administration 

January 1976 

This report presents the history, current status , and estimated 
annual savings realized by commuters for all phases of Connecticut ' s 
carpool program (carpool lots, commuter buses , reduced tolls , and 
statewide and industry- wide promotion of pool i ng. The annual 
savings by commuters using the carpool p r ogram is estimated at 
just under $3 1/2 million. 

History 

The State of Connecticut ' s involvement in carpool 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 init ial 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. 

I n 1973, the energy crisis prompted the Governor of Connecticut 
to issue a three- point 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 capacit y of 
720 autos. 

During 1974 , 66 gravel parking facilities were constructed. The 
number of paved facilities increased from 11 to 21. As a result 
of this expansion, the overall number of parking spaces increased 
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 in the Central Business Distri ct 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 Connect icut Department of 
Transportation developed a computer program for carpool 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 sponsored programs in the spirit 
of conserving energy. With 80 to 90 percent of the employees 
participating, many through the use 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 several 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. Each route originates at one (or more) of the 
commuter parking lots and ends in the CBD. In addition to the 
New Haven routes, there is a special route called the "clamdigger" 
which follows the Connecticut Turnpike (I-95) from Old Saybrook 
to New Haven and stops at many of the carpool 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 were 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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Paved commuter bus lot with shelter . 

Typi cal trailblaze~ Commuter bus lot at shopping center. 
sign . 

Lot within interchange . 

Roadside lot . 

Sign used at larger lots . 

Gravel lot near I-86 . 
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Another program developed in support of carpooling activities is the 
reduced toll fees program on the Connecticut Turnpike. A carpool 
of three or more people may purchase a 42-ticket booklet for $1, 
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 is somewhat 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 around 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 some 
of the lots. Of 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 lots 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 people 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 locations. 
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. 

Cost 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 

48 



commuter. 
required. 

1. 

2. 

3. 

Also, operating costs for all automobiles would be 
To simplify this, the following assumptions were made: 

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

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 (l" = 3 1/2 miles) highway map. 

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 
November 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 classification at a lot 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 carpool 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 proposed . Connecticut has not yet 
reached the point of saturation for the demand of its carpool lots. 
More will be needed, even i n 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 
publ i c rel at i ons efforts, including radio 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 t o 
their commuting (or transportation) needs . 
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BOSTON I-93 CARPOOL LANE 

Peter P.atzi, Highway Engineer 
Federal Highway Administration 

April 1976 

On February 26, 1974, in Boston, Massachusetts, a carpool 
priority lane, 0.2 mile in length, was opened for Interstate 93 
southbound traffic. The intent of the preferential lane is to 
give head-of-the-line privileges to carpools headed for downtown 
Boston during the morning rush hours. In late August 1974, the 
lane was extended to more than 3/4 mile to further encourage the 
formation of carpools and the use of bus transit. 

Only recently have such 
traffic engineering 
strategies been 
implemented nationwide. 
These projects support 
the new concept of 
transportation system 
management, that is, 
using our present high
way system more 
efficiently by placing 
more emphasis on the 
people-moving capacity 
of existing highways 
rather than continually 
providing additional 
vehicle-moving capacity. 

The I -93 carpool lane 
is located on the lower 
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Diagram ot I-~3 priority lane. 

level (southbound roadway) of a two-level bridge in Charlestown, 
Massachusetts. The lane provides preferential treatment to buses 
and carpools on weekdays from 6:30-9:30 a.m. The left lane of the 
four-lane southbound roadway is rese rve d for high occupancy vehicles 
with three or more occupants. The carpool lane also serves as a 
left exit ramp for northbound traffic to Charlestown . The third 

Carpool entering priority lane. Bituminous curb in adjacent lane 
separates buses and carpools from the regular traffic lanes. 
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lane serves as a barrier lane separating the carpool lane from the 
two regular traffic lanes. A bituminous concrete curb in the third 
lane physically separates the carpool lane from the regular traffic 
lanes. Pavement markings and signs are also used to help direct 
the carpools to the priority lane and then back into the regular 
traffic lanes at a merge point just before the gore of I-93 and 
the northbound ramp to Charlestown. 

A State trooper enforces the three-occupant rule at the merge of 
the carpool and regular lanes. When he identifies a vehicle 
with fewer than three occupants, he does not allow it to merge 
with the regular traffic. Instead he directs its operator to 
take the northbound connector to Charlestown. If the vehicle 
operator is destined to the CBD, or a point further South, his 
traveltime is increased by 20 minutes. 

The preferential treatment for buses and carpools on I-93 has 
encouraged increased carpooling in the I-93 corridor, and has 
produced significant traveltime savings to commuters using the 
carpool lane. On a normal day the preferential lane saves 
commuters 4 1/2 minutes in traveltime, and up to 10 minutes 
depending on traffic conditions. In fact, during the morning 
rush hours, approximately 500 carpools and 32 buses use the lane; 
thus it moves an additional 2,620 commuters. The safety record 
of this lane has been excellent. There have been three reported 
accidents involving only minor property damage to date. 

Buses and carpools reenter the regular traffic lanes at the 
head of the queue. Violators are directed onto the exit ramp 
heading away from the CBD. 
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BUS AND CARPOOL LANES IN HONOLULU 

Stephen Baluch, Highway Engineer 
Federal Highway Administration 

April 1976 

In the Honolulu metropolitan area , two projects providing 
prefere ntial treatment for high occupancy vehicles are now in 
operation . One of these is a reserved lane along the 
Moanalua Freeway to the northwest of the CBD . The other 
project is a reserved arterial lane along the Kalanianaole 
Highway to the east of the downtown area . 

Moanalua Freewa y 

On October 1 , 1974 , the inbound median lane along the Moanalua 
Freeway was opened to vehicles with four or more occupants. 
Almost immediately , it became evident that the reserved lane 
could easily accommodate more vehicles and the occupancy 
requirement was reduced to three persons. 

Initially , the median lane was opened only to inbound buses 
and car pools during the morning peak period, 6-8 a . m. However , 
after all constuction work along the newly widened freeway 
had been completed, the median lane in each direction was 
reserved for vehicles with three or more persons on a 24-hour 
basis . The r e served median lane extends nearly 2 . 7 miles 
inbound and 1 . 4 miles in the outbound direction . 

The additional freeway lanes were originally constructed for 
general traffic use , but were designated as preferential 
lanes , on an experimental basis, when construction work was 
nearly completed . The intent of the preferential designation 
was to encourage the increased use of carpools and public 
transportation to a l leviate the growing congestion of inbound 
commuter traffic . The lane was never in fact opened for 
ordinary traffic. The initial success of the preferential 
lane operation led to permanent continuation of the special 
use on a 24 - hour basis . 

Reserved bus and carpool lane along the Moanalua Freeway 
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The cost of converting the lane to preferential use is 
estimated at $36,500 including signs , markings, and delineators. 
Only a dotted white line (similar to a guide line) separates 
t he preferen tial lane from the normal traffic lanes . High 
occupancy vehicles can enter or exit at any point throughout 
the length of the lane. 

Carpools and buses in the reserved lane can save as much as 
10 minutes in traveltime along the 2.7 - mile inbound section. 
Even though express bus service on the reserved lanes did not 
begin for at least a month after the lanes opened, carpool 
use of the lane grew rapidly. Initially, about 530 carpools 
of three or more persons were using the reserved lane daily 
during the morning peak period . By February 1975 that number 
had increased to over 1,300 carpools and 11 buses. 

The fact that the reserved lane had never been open to regular 
traffic is believed to have made public acceptance easier. 
During the first month of operation, compliance with the 
carpool lane restriction was voluntary . As the use of the 
carpool lane increased, enforcement became necessary. In 
fact, many of the complaints about the special lane concerned 
the need to enforce the restrictions. Enforcement of the three 
person occupancy restriction began in November 1974 . By 
January 1975, violators had been reduced to about 10 percent 
of the total vehicles in the special lane. 

Buses and carpools use the reserved lanes on a 24-hour basis. 

Kalanianaole Highway 

In conjunction with the development of new express bus service 
to the Hawaii Kai area, a rapidly- growing residential suburb 
of Honolulu , an exclusive bus lane was designated along a 
congested arterial highway. Kalanianaole Highway provides 
the only route connecting Hawaii Kai and the major activity 
centers in Honolulu. The peak hour congestion along this 
route prompted the Honolulu Traffic Department to propose the 
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Bus entering reversible bus/carpool lane on Kalanianaole Highway. 

express bus system including bus service to the University of 
Hawaii and the Honolulu CBD, and the exclusive bus lane through 
the congested portion of the corridor. 

The exclusive bus lane, 2.5 miles in length, was designed to 
allow buses to bypass the most congested area along the 
Kalanianaole Highway. The first segment of the exclusive lane, 
about 2 miles in length, is located along a 4-lane undivided 
section of roadway. During the morning peak period {from about 
6-8 a.m.) one of the two outbound lanes is reserved for inbound 
buses. This provides two lanes for regular inbound traffic, 
one lane for inbound buses, and one lane for outbound traffic 
in a three-one configuration. Cones are placed along the bus 
lane to separate the inbound buses from opposing outbound traffic. 
Beyond this section the roadway widens to a six-lane divided 
arterial. The recently completed third inbound lane, adjacent 
to the median, is reserved for buses for an additional 1/2 mile. 
Thereafter, the buses travel in mixed traffic to the final 
destinations. 

On September 15, 1975, the express bus lane was opened to 
carpools on an experimental basis. The experiment has been 
so successful that carpools and buses will share the reserved 
lane on a permanent basis. The exclusive lane will continue 
to operate only during the morning peak period. 

Priority lane for buses and carpools of three or more 
continues for another 1/2 mile in the median lane of 
this divided section. 
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