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Designing Highways for Buses: The New Jersey Experience
STEVEN R. FITTANTE

ln th¡s paper a procedure and set of criteria for accommodating bus operat¡ons
through trans¡t.sens¡tive highway design are described. A set of bus operat¡onal
needs (including bus stopping, passenger wa¡t¡ng, and bus priority requirements)
are compared with the current arterial highway design standards and features
used by the New Jersey Department of Transportation. Bus needs that are not
accommodated by standard highway design are desc¡ibed, including bus tu¡n-
outs. pedestrian-actuated cross¡ng signals. and bus pr¡ority lanes. The trans¡t
¡mpact review process includes an evaluation of current and futuÌe bus needs,
a determ¡nation of whethei the proposed highway design w¡ll serue those needs,
and ¡dentif¡cation of those highway projects that require highway design
dranges to better accommodate bus needs. The approach taken stresses the
¡o¡nt effort of h¡ghway engineers and transit planners in o¡der to (a) evaluate
lhe transit impact of proposed highway ¡mprovement projests and (b) suggest
workable design modif ¡cat¡ons.

The provision of bus priority measures through high-
way design has received considerable attention in
transportation research literature during the past
decade. Denonstration projects that involve buspriority lanes, bus preferential ranp netering, anil
traffic signal pree¡nption are among the specialized
design ele¡nents through which highway design engi-
neers have shaped the transit system environ¡nent (l).

Despite the increased interest in strategies f-or
bus operating performance through highway design,
most highway designs that are sensitive to bus op-
erating needs involve specializeil addtitions or modi-
fications to the original highway eLements. In New
'Jersey the design of state highways has not specifi-
cally considerêcl the needs of existing or future
(potential) bus operations. Although the highway
project approval process traditionalLy called for an
evaluation of ínpacts on transit, this review ad-
rnittedly did not relate the needs of a bus operation
to the highway design standards as requirecl by the
state.

Criteria for establishing an approach to better
acconunodate bus operations are outlined in this
paper, andl a ¡nodlifieil highway project approval pro-
cess for determining situations where existing high-
way design standards can accor¡unodate bus operations
is described. The process further requires that
both the lead unit of the New Jersey Departnent of
Transportation (NJDOT) for the highway project and
transit planners fron the New Jersey Transit
Corporation (NJ TRANSIT) share the task of
identifying those projects that nay require special-
izecl highway design eLe¡nents in or¿ler to properly
acconmodate bus operating neeCls. Other states
should find this planning approach to transit-
sensitive highway design applicab).e to their respec-
tive transportation deparÈmenÈsr procedures.

BÀCKGROIJND

The motivation to develop a transit sensitívity
process cane fro¡n an arÈeriaÌ highway project that

affected a major conmuter bus corridor. Route 9 ís
a north-south arterial highway that runs the 1ength
of eastern New Jersey. The central portion, vrhich
traverses Middlesex, MonmouÈh, andl Ocean counties,
varies in paved width fro¡n a two-lane undivided
roadway to a six-lane arterial highway with a ¡nedian
barr ier.

The nost heavily traveled conûnuter bus corridor
in New Jersey operates on nearly 40 ¡niles of Route 9in central Nen Jersey. The various routes operating
on Route 9 serve daily passenger trips to and from
destinations in Newark, Jersey CÍty, and Nen york
City. Comnuter bus passengers represent rnore than
50 pereent of the total passenger volurne carried on
Route 9 during the peak period.

For these reasons, the impact of highway widening
projects on Route 9 became a concern of transit
planners at N,I TRANSIT. Because NJ TRÀNSIT is a nevr
agency, this concern developed after the highway
design process for widening Route 9 in Míddlesex
County had been completed. The particular project
replaced an existing grass median with a conerete
¡nedian barrier and createal an additional travel 1ane
by renoving the existing shoulder lanes. The con-pleted project had severat adverse impacts on bus
operations. The renoval of the shouldler lanes re-
sulted in the elimination of thro major connuter bus
stops and the discontinuance of a bus priority lane
on the shoulder during the morning peak period. The
concrete barrier¡ which was unbroken for a distance
of 1.5 niles¡ prevented bus passengers fro¡n safety
crossing the highway, which contributed to the elim-
ination of a southbound bus stop.

Because the project did not require additiona]
right-of-way acquisition, it was cLassífied as a
categorical exclusion project. As such, the project
¡+as excluded from the more iletailed environmental
reviews reguireil for major projects because of the
relatively ninor irnpacts on the cornmunity. Ilowever,
the waiving of standard highway design features such
as shoulder lanes and vehicle turnarounds (which
afford breaks in the median barrier) resulte¿l in
adverse impacts on existing bus operations.

To cope with the dislocation created by the high-
way irnprovenents, NJDO1I staff worked with NJ TRÀNSIT
staff to negotiate neeiled accommodations, which
included temporary bus loailing areas, a pernanent
bus turnout, and a conmuter priority Lane for
high-occupancy vehicles during the coÍùnuter peak
period. This cooperative effort led to the develop-
nent of evaluation criteria and a process for accom-
nodating bus operating neeils in the highway design
process.

TRÀNSIT NEEDS CRITERIA AND RBVIEW PROCESS

The criteria for evaluating the irçact of highway
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design on transit operations are classified ac-
cording Èo the following categories:

1. Bus oPerating needs: what are the physical
roaclway characteristics that a bus operation re-
guires to operate safely an¿l effectively?

2. Eighway design standards: what are the exist-
ing arterial highway design standards that also
accornmodate bus operating neeils?

3. Specially designeil features for transit: v¡hat
specialized ilesign features are requiredl to meet bus

operating neeils not servedl by the highway ilesign
sÈandards?

The joint review process cornPlements the existlng
NJDOT highway project review procedlures' These

existing guldelines, outlinect in the NJDOT Actlon
Plan' provide for the review of highway project
transit impacts so that ¡nodifications to standard
highway designs can be nade to meet Èhe bus operat-
ing requirernents at the partlcular projecÈ location
(2).

Bus oDeration Neeils

The physical highway features reguired by bus opera-
tion; ;iII vary r¡ith the type of bus route an¿l the
level of service provitleil at a particular location'
For example, the ability of a bus to easily exit antl

enter a highway is of greater importance to an ex-
press comnuter route that serves off-line park-andl-
ride faciliÈies than to a local arterial route' The

following highway design reguirements are critical
to most bus oPerations.

Basic to any arterial hlghway operation' areas
are needed, which are separated from the travel
lane, where passengers can be pickedl up and dlis-
charged by the buses. As an absolute minimun' a

40-ft co¡runuter bus requires 80 fÈ Èo pult off the
highway and merge back into the travel lane' Gener-
atly, a 96-in.-wide bus requires at least a g-ft
lane to be safely separated from highway traffic and

to alloet passenger boarding- (Note that these di-
nensions are intendeil not as standards but to lndi-
cate minimum acceptable values for a bus operation')

At locations where headlways are frequent (gener-
ally more than 10 buses/hr), it may be necessary to
have a stacking lane at major stops. This is par-
ticularly true at bus stops where express buses run
and at locations where passenger loading is
particularly heavy. At rnajor intersections that
irave heaw traffic volumesr this lane shoulil extentl
through the intersection to a1low buses to accele-
rate and merge fron an exclusive lane.

occasionallyr buses maY neecl to exít Èhe highway
to serve park-anil-riile facilities located several
hundred feet from the highway. This is easily ac-
corn¡nodate¿l by reverse loops or dia¡nonil interchanges'
which al-low a1I turns to be ma¿le fron the right
lane. On unilividecl highways where left turns are
permitted, channelization or Ieft-turn signals may

be needecl to acco¡nmodate the turning railius of
busesr ParticulartY where service headwaYs are
frequent.

Bus passengers neecl to be able to vraiÈ safely out
of traffic when boarding and disenbarking; theY rnust

also be able to safely cross a highway Èo reach cars
or residences. This is particularly important where

major park-and-ride facilities are locate¿l adljacent
to a ttivideit highway. Acconmodation for bus shel-
ters adljacent to the roadway shouldler lane is neeiledl

where Passenger waiting occurs.
Finally, sone forn of signalizationt such as

green-cycle timing, ¡nay be requirecl at intersections
near a bus garage so that buses ean easily depart
from the garage during peak tines. In certain cases
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a signal at the garage itsetf may be neeiled in ordler
to properly neter a heaw flow of buses onto a

highway.

Eidhwâv Desiqn Stan¿lards That serve Transit

The NJDoT Bureau of Deslgn uses a set of stan¿lardls
for highway design ele¡nents that can serve sone

basic bus operating needs. Sorne of these standardls
incl"utle narrants that specify the frequency or nini-
num conditions for using the particular tlesign
feature.

Generally, where available right-of-way exists'
state highways include 12-ft shoulder lanes. These

1anes, ostensibly designed for ernergency stopping,
can also serve as acceptabte bus stop areas' The

standlard width is more than sufficient to meet bus

needs.
A stanclard of 0.5 mile betereen vehicle turn-

arounds on dividetl highways is another standlard that
unintentionally benefits bus operations. Thls stan-
clard was used to eDsure convenient access to adja-
cenÈ land uses and allow for U-turns' particularly
for energency vehicles. The turnarounil or jughandle
provides a break in the meclían barrier and may have

å traffic signal, which can also serve pedlestrian
traffic, partlcularly bus passengers who cross a

highway. The transit inilustry standlard for rnaxlmum

t"fkittq dlistance between a bus stop and elther a

passenler's home or car is usually O.25 nile'
iherefore, the highway dlesign standardl roughly con-
forms vrith the stan¿lard of transit needs. A¿lherence

to such a standard can redluce the dlangerous
incidence of bus patrons clirnbing over a concrete
barrler to cross a four- or six-lane highway.

There are several other highway features for
which specifLc stanclards or warrants are unavall-
able. Grass rnedians, which are so¡netines traversed
by a concrete sidewalk, are a convenlent way of
preserving the ¡nedian for future widening andl at the
sa¡ne time benefiting bus passengers who rnusÈ cross a

dividedt highway. At locations wíth pedestrian-
actuated signals, the rnedian can serve as a safe
waiting area for pedestrians crossing the highway at
Èhe endt of the green cycle. Dia¡nond interchangest
which a1low a bus to exit off a ranp to reach an

lntersection bus stop and imnediately merge back
onto the highway, are excellent for bus operations'
They allow the bus the tirne to decelerate andl ac-
celerate when leaving and entering the highway and
provide a safe point at which to stop an¿l pick up or
discharge passengers.

Speciallv Desiqne¿l Features for Transit

In nost cases highway design standlards serve the
basic needs of bus operations. There are tines,
however, when these ele¡nents have either been waivedl

or a particular transit needl is present that cannot
be accon¡noilated by the standarcl dlesign.

rn areas where shouLder lanes are not present or
are of a substan¿lard width, a bus turnout may be

requiredl to allo\d buses to stop outsiile of the
travel lanes. The length of bus turnouts varies
fro¡n 130 to 180 ft, depending on whether the loca-
tion is ¡nidblock, near side, or far sicle of an in-
tersection. The width of the loacling area nay be

from 10 to 12 ft' and acceleration andl cleceleration
tapers should be at least 3:1 and 5:1r respectively
(3).

when a trailitional bus stoP is locatedl between
intersections on a divided highwayr some speciallzed
form of pedestrian access may be ilesirable. Two

available options are a peilestrian overpass and a
petlestrian-actuated signat. Peclestrian overpasses
suffer from high cost and the reluctance of pecles-



Lead Unit of NJD0T
Assigned Transit Review

project involve
roadwây operations or

trans i t
faciìities?

::'

'.:]
-:: 

J

ì

44

Figure 1. Proposed transit impact review process,

trLans to ctl¡nb steps or ramps ln order to reach the
overpass. AccessibiliÈy requirenents, rrhen inctineit
ranps are used lnstead of stairways, increase thie
distance and.rnay also elÍninate any Êafety incentive
for pedestrians to use the overpass.

Pedestrian-actuâted signals provide a relatively
lor{-cost ¡neans of affordling access across a dlvidedl
highway. Problems result fron the warrants (1r000
Passengers/hr), whfch are rarely attaineil on arte-
rial highways, and the dtangers to pedestrians frorn
autonobiles not heeding the infrequent red signal
when such Ìrarrants are noÈ met. Nevertheless, there
are examples of such pedestrian-actuated slgnals at
Iocations of less than lr0OO crossings/day where
such signals have been operated successfully. In
these casee nost of the crosslngs are concentrate¿l
in the peak perlod.

fn sone cases, such as the previously descrlbed
Route 9 corridor, frequent bus servlce accounts for
a najoríty of thê passenger volune durfng the peak
period. Undler these cÍrcumstances bus prlorlty may
be warranted through either a reversible (contra-
flow) lane or a dedicated right lane or shoulder.
Such neasures should be considered where a roadway
level-of-service E or F exÍsts and the bus passenger
volumes carried in a dedicated lane are greater than
the capacity of the mixed-use travel lanes (4).
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Eranslt Inpact Review process

The process outllnett in Figure 1 is deslgned to
involve both highnay project englneers and transltplanners in recognlzlng the need for epeclallzedl
highway deslgns to accomîodate transl.t needs. Un-
like the existing tran€lt lnpact revlew for hlghway
projects, this process idtentifles the aforenenÈioned
bus operation characterlstics that necessltate
special design treatnent. project planners also
evaluate highway projects wiÈh respect to their
capaciÈy for rneeting the needs of existing as qrel_l
as future translt operations.

The staff responsible for initiating the highway
project lnitlally determlnes hrhether a project in-
volvee elther a roadway operatlon or a transit
facilfty. Àny project that involves one of the
following types of actlons can affect roadrray opera-
tions or a translt facility (5):

1. Àpproval of utlllty installatlon along or
acrosfr å transportatlon facflityt

2. Reconstructlon or nodlfication of an exlstlng
brldge structure on essentlally the sarne allgnrnent
or locaÈioni

3. Modernizatíon of an exlsting hlghway by re-
surfacing, restoration, rehabllitatlon, wldenlng
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less Èhan a single lane width, adlillng auxilliary
lanes, or correcting subsLandard curbs anil inter-
sect ions i

4. Eighway safety or traffic oPeratlons inprove-
¡nent projects;

5. Corridor fringe Parkíng facilities; or
6. Installation of signs, Passenger and bus

sheltersr and traffie signs.

Once a project is deter¡ninedt to involve roadway
operations or transit facillties, the NJDoT lead
unlt responsible for managing the ProjeÇt reviews
the route naps provlded by the transit agency andl

deternines whether any bus operations currently
operate in the project area. The maPs for New

Jersey inclucle the routes operated by NJ TRÀNSIT,

subsidlzedl bus carriers, and private (unsubsidllzed)
bus carriers.

If no existing routes are identifiecl, the project
dlesign stan¿lards are reviewed to see if they neet
the translt needs criteria (bus stops, pedestrlan
accessr and so on). This step ensures that the
transit agency 1s anare of projects that lvou1d be

constructed at less-than-stanilard design levels andl

nlght not accom¡nodate future translt developnent.
À ilecision involving bus frequency is ilesigned Èo

identify express bus loading points that would re-
quire bus stacking areas anil possible bus priority
treatnents. Si¡nilar1y, the roadway level-of-service
guestion identifies those projects that might be

candidates for bus priority design irnprovements.
The lead unit reviews bus schedules anil Èraffic
volume data to rnake these determinations.

Às noted in Figure I, projects that neet the
criteria for speciatizeil ilesign accomnodations are
sent to the transit planning section for further
review. Bus operatíons personnel and transit plan-
ners then deter¡nine $¡hether such improvements woulil
be beneficial, and if so, they contact the Bureau of
Design at NiIDOT to negotiate v¡hat design improve-
ments could be made, given cost an¿l other con-
straints. Projects thaÈ v¡il1 be constructed at
less-than-usuaI design standar¿ls are also reviewed
by NJ TR¡NSIT.

It is exPected that rnost projects will not in-
volve adlverse irnpacts and that they will meet the
transit needs criteria. once the review is com-
pleted by the lead unit at NJDOT, a notice of review
is sent to NJ TRÀNSIT through the usual Leve1 of
Action process.

RECENT DEVEIOPMENTS

À task forse consisting of rePresentatives from
NiIDOT lead units and Planning and Bus oPerations
from NJ TRANSfT has been chargeil with the task of
nodifying and implementing the ProPose¿l criteria and
process. Currentlyr task force members have agreed
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to devetop additional criteria for local-aicl proj-
ects that involve seconclary roads and to sinplify
the notification proceilure for those projects that
are reviewed and have no inpact on existing or
future bus oPerations.

The task force intenils to conduct a series of
workshop sessions to explaín the review process to
NJÐOT project nanagers and engineering staff who

v¡ill perfor¡n the actual evaluation of Project
impacts.

CONCLUSTONS

Àlthough irnplernenÈation of the fornal process is not
yet complete, Èhe increasecl cooperation between
frigtrway engineers anil transit planners is already
evident. Transit planners can now anticipate high-
way design inpacts on heavily travele¿l corri¿lors by

reviewing the caPital progran¡ning docurnents for
highway projects. Highway engineers rnake greater
efforts to notify NJ TRANSIT of construction staging
that rnay Èemporarily affect bus operations' and they
cooperate to mini¡níze these impacts. The negotia-
tion between NJ TRÀNSfT and NJDOT design engi-
neering staff on aneliorating specific probJ-ems such
as pedestrían access is currently conducted ¡vith
both staffs being rnore aware of the respective con-
straints on highway design and bus operations.

Regardless of the final for¡n that the inplementa-
tion process takes, the nutual cooPeration fosteredl
to date should result in a highway clesign process in
which recognition of bus operating needs results in
a ¡nore effective highway operation.
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