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Abstract

IN WHAT SITUATIONS DO HIGH OCCUPANCY VEHICLE LANES
PERFORM BETTER THAN GENERAL PURPOSE LANES?

*}ﬁw;,

Ib 1S 7well known among HOV practitioners that the success of a high occupancy vehicle (HOV)
'Q‘Iane in motivating people to shift to HOVs depends on maintaining a travel tume differential
shetween it and the adjacent general purpose lanes. This differential exists only if there is
Qnumg delay on the general purpose lanes. The paradox mherent i this requirement--that
jlanes as a congestion reduction measure require the confinuance of congestion--is rarely
10 ed’ Because of this requirement for continuing congestxon 1t is not clear that construction
‘Poﬁgan ‘HOV lane will always reduce delay or vehicle emissions more than construction of a
a’?n%?neral purpose lane. The objective of this research was to determine the circumstances in
»«%Ch this would be the case. The hypothesis was that such circumstances would be quite
“{ggl‘lged and this proved to be the case.

R ‘\'«By

"? smodel was developed to calculate person-delay and emissions for four alternatives: add an
gg\’wlane add a general purpose lane, convert an existing lane to an HOV lane, and do
i g. The model required relatively few inputs: the beginmng and ending time of the

ggglnn

~ca§§ésted period. the time of the maximum delay, the length of the maximum delay, the number
otllanes and the capacity per lane, the proportion of HOVs, and the average occupancy of HOVs
and ‘non-HOVs (hereafter referred to as LOVs for low occupant vehicles) Application of the
ngpdel in typical situations showed that if the mmtial proportion of HOVs 15 .15 or greater, adding

L§;I;;K)‘\/' lane would eliminate or substantially reduce delay. However, in a wide range of such
i txons adding a general purpose lane would be even more effective. Only if the mitial delay
lls ong and the proportion of HOVs falls in a rather narrow range would an added HOV lane

_‘

‘beﬂ‘more effective. In these cases the proportion of HOVs must be such that 1t allows good

7, ot

ntylzatlon of the HOV lane while maintaining a sufficient travel time differential to motivate a

)

2y

<o

o

li‘i 55 t‘ »
‘Key words: High-occupancy vehicle lane, capacity, delay, planmng, emissions
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IN WHAT SITUATIONS DO HIGH OCCUPANCY VEHICLE LANES
PERFORM BETTER THAN GENERAL PURPOSE LANES?

ent federal and state policies promote construction of high occupancy vehicle (HOV) lanes
%A1 dlscourage construction of general purpose lanes These policies reflect a widely held belief
tQ,at ‘because HOV lanes encourage ridesharing and transit use, they will be more effective in
i rcducmg congestion and emissions than additional general purpose lanes But 1t 1s well known
(,,,bygi{OV lane practitioners that successful HOV lanes require the continuance of delay on the

Qiher Janes and that HOV lanes are not appropriate m every situation The purpose of this
miresearch was to determine those situations m which HOV lanes perform better than general

urpose lanes
e

@gnstmctmg an HOV lane reduces person-delay by.
D motivating people to shift to HOVs, thus reducing the number of vehicle trips,
2) giving priority to HOVs. letting them pass through the freeway bottleneck ahead
of the other vehicles, and
3} increasing capacity
.An HOV lane reduces emssions by reducing the number of vehicle trips and by reducing vehicle
c}ggay. Delay is reduced because trips are reduced and capacity 1s increased Constructing a
»?ggnéral purpose lane also reduces person-delay and emissions by mcreasing capacity.

K}gough the person-delay, emuissions, and fuel consumption benefits of HOV lanes derive trom
' arﬁductlons in vehicle delay and vehicle trips, most current planmng methods for HOV lanes use
sﬁatnc transportation planning models which can not provide such measures, providing nstead
only peak hour travel times and volumes The translation of peak hour travel imes and volumes
“*into total peak period delay and trips requires many assumptions that are highly uncertain, such
as’ the distribution of trips and effective capacity over time The model used in this research is
dynamm and allows direct calculation of vehicle delay and vehicle trips It 1s easy to use and
has limited data requirements, allowing resources for collecting and verifying data are
toncentrated on less data, thus tending to reduce data error.

The use of a model, rather than empirical research, was necessitated by the unintended effects
of adding a lane--shifts from other routes, departure time shifts, and induced trips--and the lack
Of data available for measuring these effects Without appropriate data, these effects can be
~n‘usmterpreted and erroneous conclusions drawn  Shifts from other routes and tumes can be
mterpreted as induced trips  Shufts of HOVs from other routes or times can be nterpreted as
mcreased HOV use. The model does not include these effects They can be dealt with by
«exammmg their effects on the model results Other effects that can be misinterpreted are the
effects of increased bus service, which is sometimes coincident with the opening of an HOV lane
agld ‘higher peak hour HOVs volumes resulting from the increased HOV capacity. The lack of
thzs data also frustrated attempts to test the model in real world situations However, the author
hopes to test the model with data on I-80 mn the San Francisco Bay Area befoie and after the
HQV lanes are implemented there
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e basic premise behind the model 1s that freeway delay is caused primarily by bottlenecks and
that a congested freeway can be thought of as a moving line of vehicles waiting 1n a queue to
pass through a bottleneck This assumption is consistent with recent research by Hall and Hall
(1), Banks (2), and Chin and May (3) It is assumed that during the first part of the congested
perlod from time O to T,,,, vehicles arrive at the queue at a steady rate that 1s greater than the
éapacﬁy of the bottleneck (Figure 1) and that during the second part, from T, to Tg, vehicles
atrive at a rate that 1s less than capacity untl the queue is dissipated Empirical data on travel
tnnes suggest that this is a reasonable approximation to actual arrival patterns The number of
vemcles in the queue and the delay for a vehicle entering the queue are both greatest at T,

he area between the bent line A(t), representing the cumulative vehicle arrivals at the queue
ia%d the straight line D(t), representing the cumulative number of vehicles passing through the
@tﬁeneck represents the total vehicle delay All that 1s needed to describe A(t) and D(t) are
tbe itimes when the delay begins and ends and 1s at 1ts maximum, the maxmmum delay, and the
capac1ty of the bottleneck, ¢, which 1s the slope of D(t).

When an HOV lane 1s constructed, A(t) is reduced by the number of current HOVs that shift
‘toithe HOV lane and by the number of single occupant vehicles whose drivers shift to HOVs to
:take advantage of the reduced travel time on the HOV lane The former depends on the number
\ 5Gf HOVs on the freeway before the HOV lane 1s constructed The latter depends on the travel

zvg}gne differential between the HOV lane and general purpose lanes after the HOV lane 1s
’constructed and the sensitivity of travelers’ mode choices to travel time, which in turn depends
-Qn ‘their opportunities for ridesharing and transit use and the extent to which these opportunsties
have been utilized, as well as their personal circumstances With the new demand, A’(t), on the
'g‘eneral purpose lanes, total vehicle delay is reduced from the original area between A(t) and
D(t) to the smaller area between A’(t) and D(t) The extent of the shift from single occupant
y‘ehlcle to HOV, which 1s one of the determinants of A’(t), depends on the travel time

ngferentlal which m turn depends on A’'(t)
Estimating the Shift to HOVs

~“The probability of making a trip via HOV 1s a function of the attributes of. 1) the HOV tuip,
+2)'the trip via low occupant vehicle (LOV), a single occupant vehicle m most cases, and 3) the
,"fgggrson making the trip. HOV attributes include waiting time, travel tume, tune and
inconvenience arranging the carpool, comfort and perceived safety in the waiting area, comfort
in the HOV, and cost Smgle occupant vehicle attnbutes mnclude wavel time, paiking
availability and cost, vehicle comfort, driving conditions, and vehicle operating cost Traveler
attrlbutes include such things as regularity and flexibility of working hours, work and home
iocatlon child care requirements, income, and availability of an automobile



;‘Egy; Dahlgren

Cumulative Vehicles

Figure 1

Vehicle Arrivals and Departures
At the Bottleneck
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“The probability that a particular individual will use an HOV can be represented by 2 logit model

e}: B, B 1 _ 1

Prov™ = = - D
ez BrHv+eE B.L, Z brL:—E B.H, 1+Te BAL~H)

l1+e

where the B, are the coefficients of the attributes and the H, and the L, are the traveler and modal
attributes related to the HOV and LOV trip, respectively When an HOV or general purpose
lane is added, the only attributes that change are travel tumes for the two modes, therefore, all
other attributes and thewr coefficients can be represented by a constant, I'  As a result, the
‘exponent of e 1s reduced to B(L-H,), the product of the freeway travel time coefficient and the
?(i ference in freeway travel time on the general purpose lanes and HOV lane The same
Coefficient for travel tume s assumed for both HOVs and LOVs

Each individual has different personal and modal attributes, and consequently different
probabilities of using each mode, represented by a different I' Some people cannot shift to an
BOV. They may have irregular or unpredictable trip starting times, they may have an unusual
tj‘ip origin or destination, they may need their vehicle at their destination, or they may need to
transport equipment, materials, or children The freeway travel time differential, L-H, = v,
between the HOV lane and general purpose lanes affects the mode choice of only those people
who can use HOVs Therefore, the likelihood of a shift depends on other factors as well as the
'tﬁavel time advantage resulting from the HOV lane. However, despite the differences 1n
people s probabilities of using an HOV, 1t 1s assumed, for simplicity, that all people have the
same probability of using an HOV It can be shown mathematically that this is the upper Limit
(m the number of people who will use HOVs Given the assumption of equal probabilities, the
expected proportion of people using HOVs 1s equal to the individual probability of using an

HOV

1
P, = 2
HOV o 2)

Because the travel ume differential, v, 1s mitially 0, I' can be calculated from the proportion of
people initially using HOVs Estimation of 8, 1s another matter HOV lane evaluations do not
include data that link mode sphit with the changing travel time differential or with shifts from
other times and routes, so it has not been possible to estimate travel time coefficients from
experience with real HOV lanes No published estimates of travel tme cocfficicnts based on
data that hnked mode choice to the changing travel time differential caused by an HOV lane
Were found, and therefore, a range of values based on the mode choice literature was used
:Small’s estimate of - 02 per munute of round trip travel time (4), McFadden and Talvitie’s
“estimates of -0 02, -0 03 , - 04, - 06 (5), Koppelman’s estimate of - 0082 (6), and Kollo’s
estimates of -.012 and - 016 (7). Using this wide range of values increases the likelihood that
*the true value is considercd and allows an exammation of the clfects of this coefficient on

resuits
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“Interaction of the Travel Time Differential and Mode Shift

e proportlon of people entering the freeway at a particular time who will use HOVs depends
) on ithe travel time differential at that particular time  But the travel time differential, i turn,

dgpends on the proportion of people who, up to that time, have used HOVs

. Under the assumption that all individuals making the trip have the same probability of using an
HOV, the expected proportion of travelers entermg the freeway at time t that will use HOVs 1s

t -________.

3)

‘where v(t) is the travel time differential between HOVs and LOVs entering the freeway at time

t. The initial proportion of people tn HOVs 18

HOV(O) - 'l“'f

.bgg;ause v{t)=0 at t=0

Delay for the LOVs entering the freeway at time t 18
A()-A (D)

w,(t)=max{ LCL _tCL,O} =max{£t£f_(t_)
and for the HOVs 1s
w0 :max{—%%@ ~(t-1,),0)
where: A(ty=cumulative person arrivals on the freeway

Ay(ty=cumulative person arrivals m HOVs
L =average occupancy of LOVs

¢, =capacity for LOVs

H=average occupancy of HOVs
cy=capacity for HOVs

ty=the ttime HOV delay begins

0=the time LOV delay begins

-1,0}

(4)

(5)

(6)
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xAﬁ(t) in turn depends on v(t) = wy()-wy(t), which equals L, - H, referred to in the previous
sectxon

] t _ t | ;
A= [ [a()P o ()] dx [ e )

where

a(x)=

For each hundredth of an hour, the values of Ay(t), v, and the delay for vehicles entering the
frecway is calculated for four cases 1) no change in the freeway, 2) an added HOV lane, 3) an
added general purpose lane, and 4) an existing lane converted to an HOV lane From the
,volumes and the delay at each point in time, total person-delay, total vehicle-delay, total person-
tgﬁps and total vehicle-trips can be calculated These measures form the basis for comparing
the benefits of HOV lanes and general purpose lanes

Effects of Model Assumptions

'Ehe model makes a number of assumptions, which are summarized in Table 1 The {irst group
of assumptlons make an HOV lane appear to have greater individual benefits relative to a general
apurpose lane than would actually be the case The second group would not change the ranking
of the alternatives in terms of individual benefits  The effects of the third group of assumptions

‘would depend upon the situation

Assumptions That Lead to an Overstatement of the Benefits of HOV Lanes Relative to a General
Purpose Lane

Because, as noted above, the model assumes that everyone has the same opportunity and
predisposition to use HOVs, and because this assumption overstates the propottion of people who
wﬂi use HOV lanes, the model makes the HOV lane appear to iteduce delay more than would

aptually be the case

The model assumes no inconventence to people shifting from single occupant vehicles to HOVs
In “fact, they lose flexibility and probably overall travel time Thus, a person who shifts to an
HOV does not obtain the full benefit of the saving 1n freeway travel time, but only the saving
beyond that needed to motivate hum or her to shift modes.

It assumes that all HOVs use the HHOV lane  This 15 not generally the case. Some velicles are
not on the freeway long enough to enter and exit the HOV lanes Furthermore, 1if the speed
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Table 1

EFFECTS OF MODEL ASSUMPTIONS

Assumptions That Lead to an Overstatement of the Benefits of an HOV Lane Relative to
a General Purpose Lane

Identical probabilities of using The mode shift with 1dentical probabilities 15 always greater
an HOV than with different probabilities

No reduction m convenience Only the tume saving beyond that necessary to mduce a

due to shift to HOV shift 1s a benefit

All HOVs use the HOV lane Benefits of HOV lane are less if lewer vehicles use it
People do not drive to meet the | Driving to meet the carpool or bus would increase

carpool or bus emissions substantially

Assumptions That De Not Change the Ranking of an Added HOV Lane Versus an Added
General Purpose Lane

No route shifts Benefits are farger with larger route shifts, and larger delay
reductions result 1n larger route shifts

No shifts i trip start ttme Larger delay reductions allow larger shifts mn trip start
times
No mmduced trips Benefits from new trips are greater and costs of these trips

are less with larger reductions 1n delay  Air quality
benefits of reduced delay are likely to be greater than air
quality costs of mduced trips

No vehicles entering and exiting | Benefits to these vehicles are greater with larger reductions
the queue before the bottleneck in delay

Assumptions Whose Effects Depend on the Situation

Only HOVs use the HOV lane Allowmng cheating increases utilization of the HOV lane but
reduces the incentive to use an HOV
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-differential between the HOV lane and other lanes 1s large, it may take some time for vehicles
to find a gap during which they can enter the HOV lane, and if the speed differential 1s small,
HOVs are not motivated to move to the HOV lane

P& @isﬁ‘assumed that people do not drive to the bus stop or to the carpool meeting place However,
R ¥: 0 ‘often do, and as a result, the vehicle trips are understated 1n the model Since a high
. g@pomon of total emissions occur when a cold engine is started and after a hot engine 1s
;stopped this results 1n an substantial understatement of emissions

Assumptions That Do Not Change the Ranking of an HOV Lane Relative to a General Purpose
Lane

’i;he model assumes no route shifts If people who were using alternate routes n order to avord
fr§eway congestion return to the now less congested freeway, delay on the freeway will be
reduced less than estimated in the model However, overall delay on both the alternate routes
and the freeway will be reduced more than estimated 1n the model because the people on the
altemate routes also benefit from the increased freeway capacity Overall benefits will be
grcater for whichever type of lane itrally reduces delay the most The type of lane that appears
superlor will be even more superior than 1t appears

L
a*}ﬁ} N

he model assumes no shifts 1 departure times. If capacity 1s increased at a freeway location
wherc there 1s a queue, more freeway users whose departure time 1s deternuned by the time they
w1sh to arrive at their destination will alter their starting time because they can now leave later
aﬂd;stlll arrive on time. However, in doing so, they may experience more delay than if they
, ﬁhﬁdﬁleft at their original departure time because trips will tend to bunch up near the most
e mmon work starting times As a result, delay may be reduced less than estimated m the

SERLET

Hmodel but there will be a greater benefit from the additional time travelers can spend at home

or at work.
.The model! does not account for induced trips  Whichever type of lane reduces delay the most

@ﬁi encourage the most new trips  This lane will have greater benefits because each new trip
g@presents a benefit to the trip maker and because the new trips will impose a fower cost on the

other travelers.
Assumpnions Whose Effects Depend on the Sttuation

The model assumes that only HOVs use the HOV lane  With a low level of enforcement, LOVs
wﬂl use the HOV lane This increases the utilization of the lane and therefore tends to reduce
delay However, it also undermines the incentive for people to shuft to HOVs, and theieby
elzmmates one of the sources of delay reduction
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' FINDINGS

Sensitivity to Initial Conditions and Assumptions
- Igéitg’al Proportion of HOVs

The initial proportion of HOVs, that 1s the proportion of freeway vehicles that were HOVs

f bﬁfore the HOV lane was constructed, was found to be the most critical factor in determining
ghe effectiveness of an HOV lane relative to a general purpose lane Figure 2 shows the effects
Of the initial proportion of HOVs with typical mitial conditions and behavioral responses

HOV lanes require 2 occupants per vehicle

o

0 the average HOV occupancy 1s 2 3 people

0 the congested period 1s 3 hours long

o the initial maximum delay 1s 20 munutes and occurs mudway through the
congested period

0 there are 3 lanes

o each lane has a capacity of 2000 vehicles per hour

o the travel time coefficient is assumed to be - 04

The initial proportion of HOVs 1s shown on the horizontal axis and the average person-delay on
the vertical axis  All eligible HOVs and no LOVs are assumed to use the HOV lane
, The curvature of the person-delay for the HOV lanes resulis from two opposing effects The
first effect is the diversion of HOVs from the general purpose lane, which reduces HOV delay
and increases capacity available for LOVs, thus also reducing delay for LOVs This effect 1s
greatest for high mitial proportions of HOVs The second effect 1s the shift from LOVs to
. BOVs, which reduces total person-delay by reducing LOV volumes The motvation for this
§h1ft is greatest when there is a low initial proportion of HOVs so that there 1s less delay
zxggductlon on the general purpose lanes However, low initial proportions of HOVs indicate a
hwer predisposition to use HOVs, which partially offsets the greater mcentive to shift to an
HOV. (Ths lower predisposition could be due to limited transit service or highly dispersed
orlgms and destinations } Note that if the proportion of HOVs 1s equal to or greater than the
proportion of capacity devoted to HOVs, the benefit of the HOV lane 1s lost and delay 1s the
same as with a general purpose lane--an added general purpose lane mn the case of an added
HOV lane, or an existing general purpose lane 1n the case of a general purpose lane converted
to .an HOV lane Note also that with conditions such that there was delay with an added genceral
. ptgrpose lane, the "Add HOV lane" curve would be U-shaped simular to the "Convert GP to

'HOVL" curve.
Initial Maximum Delay

~:{§h§5 is also a critical factor because it detcumunes the delay diffeiential, winch 1s the motivation
for the shift to HOVs Although a higher mnitial maximum delay resuits in a higher average
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Figure 2

Effect of the Initial Proportion of HOVs
On Average Person-Delay
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A “de}ay without a shift to HOVs, it also results 1 a higher travel time differential between the
_}§QV and general purpose lanes, which mnduces a greater shift to HOVs This accounts for ihe
“lesser slope of the "Add HOV lane" line compared to the "Add general purpose lane" 1n Figure

3f These opposing effects are even more pronounced 1n the "Convert existing lane to HOVL"
line. Figure 3 is based on the same mtial condstions and assumptions as Figure 2 except that
the ‘initial proportion of HOVs 1s fixed at 09 and the initial maximum delay varies There will
-be no delay with an added general purpose lane if the mitial rate of freeway arrivals ts less than
thc capacity with the additional lane--n this case when imtial maximum delay 1s less than 30

4 minutes

Travel Time Coefficient

Flgure 4 shows the effects of the travel time coefficient under the same conditions as 1n Figures
2:and 3. The stronger negative values of the coefficient appear on the left Under these
conditions, the travel time coefficient has relatively little effect with an added HOV lane because
the travel time differential between the HOV lane and general purpose lanes 1s small If the
initial maximum delay were greater or the mttial proportion of HOVs smaller. the coefficient
would have more effect Its effect on delay with the converted HOV lane is much greater

because of the greater travel tume differential

Effects of Other Initial Conditions

Requlrmg 3 occupants per HOV, rather than 2, lessens the relative effectiveness of HOV lanes
because there s a much lower initial proportion of HOVs and 1t 1s harder to foim carpools

Other things bewng equal, a higher average occupancy of HOVs such as with a high mal
proportlon of buses, imncreases the relative effectiveness of HOV lanes because more people

bcnefit from the HOV priority

A{.!djng an HOV lane to a 4-lane freeway 1s relatively more effective than adding it to a 3-lane
freeway because it is more highly utilized, since 1t represents a lower propoition of total

capacnty
Cﬂmpamson of the Performance of HOV Lanes versus General Purpose Lanes

For a wide range of typical circumstances and assuniptions, the model was used to calculate the

average person-delay with no change, construction of either an HOV lane or a general puipose

lane, and conversion of a general purpose lane to an HOV lane The mitial circumnstances

modeiled were.

20;' - imtial proportion of HOVs 05, 10, 15, and 20

0. initial maxmmum delay 15, 25, 35 and 45 mmutes

0 initial number of lanes 3 and 4

0 average HOV occupancy' 2.15 (a typical occupancy without segulat bus scivice) and 4
(a typical occupancy with good bus service)
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Figure 3

Effects of the Initial Maximum Delay
On Average Person-Delay
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Figure 4
Effects of the Travel Time Coefficient
On Average Person-Delay
30 - /
y Conversion /
/
20 1 /
R 7/
No Ch d
o Cha
. nge _ e
-
— o
T o e e — - = - HOV Lane
P e e e
GP Lane
H H t 1§ [ t 1] T 1
-0 09 007 -005 003 00

Trave! Time Coefficient



Joy Dahlgren 14
T'I(}gese are typical of circumstances n actual HOV lane applications

The travel time coefficients covered the range of values found in the hteratuie

o travel tume coefficients per mnute of round-trip in-vehicle time (indicating the sensitivity
of mode choice to the travel time differential). -.01, - 02, - 03, - 04, and - 05

«In all cases, the occupancy requirement was assumed to be 2 The model results are shown n
'Fzgures 5a, 5b, 5c, and 5d for the case when average bus occupancy 1s 2 15 The mmtial
proportion of HOVs is shown on the horizontal axis and the average person-delay on the vertical
axis. The straight horizontal Imme shows delay with an added general purpose lane; the two
curved Ines show the likely upper and lower Iimits for delay with an added HOV lane The
upper line shows delay if the travel time coefficient 1s - 01 per minute of round tup travel time,
.the lower line shows delay if the coefficient 1s - 05 Figures 5a, 5b, 5c, and 5d show the delays
for the two types of lanes when the maximum delay before the lane was added was 15, 25, 35
-and 45 minutes, respectively  As noted earher, the actual delay for both types of lanes 1s
f*somewhat understated because additional trips induced by the delay reduction will offset some
of«the delay reduction The delay for the HOV lanes will be undcrstated more than that for the

. general purpose lanes because of the assumptions noted earlier

In these typical situations, construction of a general purpose lane eluninates or reduces delay to
very low levels. Adding an HOV lane eliminates or reduces delay substantially when the mnitial
proportion of HOVs 1s 15 or greater The travel time coefficient is important when the mitial
pgop'ortion of HOVs 1s low but becomes less sigmificant as the proportion approaches the
pggiportion of capacity reserved for HOVs

Of these typlcal situations, only those 1n which the mitial delay 1s great and the mitial proportion
of HOVs is approaching but has not reached the HOV lane’s proportion of freeway capacity docs
an HOV lane outperform a general purpose lane If the initial proportion of HOVsi1s 05%, an
HOV lane 1s much less effective than a general purpose lane

Effects on Emissions

In general, because of the importance of delay-induced emissions of hydrocarbons and carbon
monoxide, whichever lane has the lowest delay will have the lowest emissions of these
pqliutants and this will likely be a general purpose lane This runs counter to the conventional
}Vygsdom that adding an HOV lane reduces emissions more than adding a general purpose lane

Ims; true that emissions of nitrogen oxides are reduced more with an HOV lane, but these are
aédsymall portion of the overall enussions reduction. Even the overall emissions reductions are
small relative to the reductions that are projected to occur as a result of cleaner new vehicles
replacing dirtier vehicles that are retired from the fleet.
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Figure 5

Average Person-Delay with an Added HOV Lane
Versus and Added General Purpose Lane
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TSUMMARY

gheapnmary effect of constructing an HOV lane 1s to reduce delay by increasing capacity This
ggect 1s greater the closer the imtial proportion of HOVs 1s to the HOV lane proportion of

reeway capacity There will be little incentive for travelers to shift from a single occupant
V@hlcle to an HOV, thus reducing vehicle trips and congestion, unless substantial delay remains
Qn ‘the general purpose lane after the HOV lane is constructed But even with a substantal
,ﬁ;ﬁeway travel time benefit, the number of people who will be motivated to shift will be imited
A @{

“HOV lanes are superior to general purpose lanes only if there 1s a substantial travel tume
dlfferentlal between the HOV lane and the general purpose lanes and if the HOV lane 1s well
uEzl;zed which requires both a high proportion of HOVs and high mtial delay mdicating a hugh
volume of traffic
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