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System Plan for California’s Bay Area
Regional Express Bus Service

Elizabeth Deakin, Manish Shirgackar, Cornelius Nuworsoo, Aaron Golub,
Jean Finney, Wingate Lew, Becky Frank, Chris Cherry, Nathan Higgins,
Elihu Rubin, Thomas Valentin, Kamala Parks, Willa Ng, and Deborah Wong

Fxpress huses pperating on freewsys aod arterials are an mpectant gacd
of many meirapolitan aren transit services. A regional express hns system
plan for the San Prancizeo, Californta, Bay Area is presented; network,
statinm and stop, operations, and vser soes are addressed, Previous wark
had focnsed on high-ocrupancy vehicles on freeways; the cnrrent work
expands the vision of the system to address the door-to-door teip and sev-
viee on arderials. Gays in the high-oceopuncy-vehicle network, privrity
tretment strategies, access modes and connections, station and stop
design, park-pnd-ride lots, and public and private access services were
unalveed, and other user and operator concerns were addressed. The plan
was developed through 8 purinership Ut included the state transports-
tion agency, the metropaliian planning organization, lecal oransportation
sles (o and cangestion managentent agencies, and (rangil operators,
with university researchers providing technies! support and facilitation
of meetings, On-hoard snrvevs and consumer focus groups were con-
ducted along with siakeholder interviews, fleld studies, design evalua-
tions, nnd simulation modeling. The plan not only prodoced valuable
information for futere improvemnents but alzo hefped develop a high level
af cooperation wmd consensus anong the partcipating agencies. Both
methods nged and lessons lesrned from the Bay Area experienee should
b wsefnl fo other metropolitan areas and framgit operators,

Fapress bus services are an imporant element in sirategies for
improving urban mokility. Express buses offer costomers a fast ride
by offcrong lmited-siop servics o ntermodal ransfer points, work
centers, and other major destinations and by making vse of pronicy
treatrients to speed mavel, including reserved lanes and ramps, signal
precmption, Tamp meter bypass, and fst Heketing opions.

in the San Francisco, California, Bay Area, numerous oxpress
buses aperats on the region’s reeways and arterials, and the Califor-
nia Department of Trensportation (Caltrans), the Metropolitan Trans-
[ortation Comnsission (MTC), mansportation tax agencies, and the
region s transit operators work together to deliver these services.
Callrans owns and operates high-occupancy-vehicle (HOW) lanes on
many of the region’s [reeways, us well as many of the park and ride
lots served by expross buses, Calmans also owns several of the major
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arterials in the region, MTC, the region’s ranspertation planning
apency, has planned and programmed additional HOV lanes and has
proposed a number of coordinated expreas bus services and slations
in key commuts cormidors, Several of the region's ransportation sales
Lax agencies have provided funding for express bus services and
facilitics, including freeway snd arerial priority (reatments. With
voter passage of Regional Measure 2 in 2004, addidonal funds are
hecoming available for new express bus services and for new HOW
lanes on the region's reeways and arterinls,

Although the existing and planned express bus facilides and
services have clear individual benefits, this study was designed to
put mgether a system plan—a plan addressing o1l lements of the
svatem—Tfor regional express service. Just as any svstem includes
network links and nodes, means of access, operating rules, and Dows
on the network, the Bay Ares oxpress bus systom plun addnesses not
only network links (routes, HOV lanes, prionity reatments) and
nodes (stations and stops; park and ride lots) but also the operat
ing rules (schedule frequency and hours of operation, fares) and
Mevwes (passenger demand, passenger preferences), The sysiem plan
presents strategies for providing seamless, mtegrated service that
respond o traveler needs and improve travel options, while helping
to manage congestion, improve envitonmental perfommance, and
SEppOIT EconoMic progress — regional objectives that are pan of the
justification for investments in express bus services.

Fasues identilied as part of the plannang process and addressed in
the plan includs

* Bugnsers’ concerns about the guality, relizbility, and freguency
of cxpress bus services;

® (iaps in the HOV lane network on freeways;

* Delavs on artersals;

# Crowded park and nde lots; and

e Feeder service needs and costs.

Thia study was funded by Caltrans and was carried ot in a partner-
shap with MTC, county-level transporiation W agencics and conges-
tion management agencies, and 12 of the reglon's transit operators.
Researchers at the University of Califomia provided t=chnical analy-
sis, [aclitated] meetings, end prepared repors reflecting the comsenzus
of the parmers,

In addition to producing a svstem plan that could guide fomre
detailed planning and design, programiming. and investments, the
atudy aimed i identify ways o increase the effectivensss and use
of eapress bus Mcilites and services by developing an integrated
regional plan—a system plan— for improvements, The study built on
previous work sponsored by MTC that focnged on freeway HOV lans
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e, but it went bevond the MTC study to consider srierial services,
fepder services, purk-and-ride. and other nser and operatur Concems.
The svsiem plan develops both spevific praject reeommendations |
reenmmendations for o process of ongeing cooperalive planning and
implementation among service providers,

HESEARCH APPROACH

The study presented here was conducted in three phases. I the fArst
phase. the research eam worked with (he study partners to develop
garesment on o Jetinitions and policy frumework, In addition, the
rescarch 2am

o Reviewed tansit operators’ current and proposid express hue.
services, as well as a major proposal For HOY lane extensions and
pew regional bus services developed by Lhe MTC and Caltrans in
earlier study (/3. As part of this review, team members also inter-
viewed operdlons to discuss their investment priorties and service
plans und mat with congestion managemen| agency and MTC stafl
to discuss linancing issues and opporfanities,

» [eviewsd 20020 foreeasts for expross bus ridership and analyzel
travel patterns and transit service quality elasticities to estimalte
dermand for an integrated. improved freeway and arcerial express bus
network.

s Purticipated in public meetings designed to solicil broad
commmunity input on express bos issues and nceds,

» Eapiored allernative ways that u regional express bus plan mi eht
frz implemented.

The second phase of the study involved data collecion and analy-
sis 1o fill gaps in knowledgs aboul user needs and concems and oper-
aliums wlterngtives, The research tasks, each docamented n & working
paper, inchuded

o (In-hoard surveys and rideeship counts (1)

s Park-and-ride surveys and ocenpancy counts (2);

s Foous groups with espress bus users and park-and-ride users
fwho travel Doth by bus and by carpaol) and with car dovers in transil
cenmislors 1)

® Study of sroess issues, including walk, bike, bus, anil liest and
last mile shottles ()

s (Casesundy simulation of signal timing options. queus jumpers,
anil s Torgh on arterials (35

* Case study simulation of adding shoulder and median HOWY
Lartes {1-380 cose studv) (61 amud

e Tdentification of needed capital and operational improverments
and first-cul cost catimules (7).

The study teamn worked closely with the sludy adyisory group m et
of these tasks, developing recommeneationg that had conscnsus
SUEPLET,

L the (hird phase, the research leam identified six additional
siudies and demonsteation projects thar would proceesd o implemenl
the regional express bus plan,

DEFINITIONS AND POLICY FRAMEWORK

1 this study, reginnal cxpress bus service is defined as any limited-
stop bus service that moves people quickly between Bay Agey cities
and communities, Stady participanis agreed thit the regionul express

but system should include freeway fdvers, bus wpid trangde; and
croms-town und Transbay limied-siop services (“lmileds™), Henge
express huses iy mavel an fraewais, on local arterials and sireets,
or on all three. Further, the purtners agrecd thay the dme requirdd
gel to the express bus service and the comtart and convehience af
aceesy, wait dme, and transfers wns all elements of e express buy
system and are criieal fctors affecing demand. Henee the express
bus system plan should address afl aspects of door-to-door service,
nest just express bus facilities and services themselves,

Th research tem and partners worked together o develop apal-
iov Framework rellecting this definition of the express bus system,
establishing standards and objectives for the key clements of the
regional sxpress bus system a5 follows;

» Express bus routes should serve all major centers and inter-
modal transer poines, including rail transil and interregional rail
glops and stations and airports.

* Frequency and hours of operation should be maiched to
demanid. In major corridors, headways of 13 min or less should he
the standard,

* hidday and evening express bus services should be provided
where worl trip patterns or transit dependence data indicate a
need for such services,

= Subscription services should be provided for specialized needs
and should he considered for niche markels.

s The HOW lane network should be seamless; sirategies o Ll
gaps in the HOV netwaork should be developed

s Buses should be given prionicy treatment wherever cangestion
would create delays, ul freeway on-ramps and (ol lanes, arownd
intermodal stations, and at stenalized intersections,

® Nujor stops (at transfer points or other major nodest should
bave tull servives, including comforeable wailing arcas with shelier,
seating, lighting, real-time information, food and beverage services.
news nutle, telephones, and toilets. Other stops should have, wmin
i, bus sheliers with adeguate seating and weather protection for
waiting passengers, covered passage ways for ansfers, information
kiosks, and lighting,

» [toute and schedule information should be posted at all stops
and he available over the Intermet. Real-time informartion should be
available al major stops.

» Maps and graphics should be provided to orient bus nders (o the
areen aeound the station and the services available within walling dis-
tnnc=, including local bus and shuttle connections, timed transfers (o
express bus services, and nearby facilities such s cafes and public
TCELIOOTIA.

s Point-to-point fare infermation should be provided, whether the
trep regpuires one vehicle and operator or mnulopls vehicles or operalors.

* Fares should be affordable and should he equitable considering
costs of providing ihe service received.

» Security services should be provided for all stops and stations,
including park-and-ride los.

= Passenger counl data from eapress bus services should be sup-
plemented periodically with rider surveys designed 1o document
arigin-destination patlerns, frequency of use, other travel choices
wvailable, and customer pecds and perspectives,

Op the basis af his framewark, the research eam assessed the sti-
wis of the current system and plans for improvement and idenlified
priocty ureas tor the planning effort.
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CURRENT AND PLANNED EXPRESS
BUS SYSTEM

Mearly 6.8 million people resided in the nine-gounty San Francisco
Bay Area in 2002, and nine eutlving counties with considerable eoo-
nonmic interaction with the Bay Area housed an additional 3 pillion
residents, Growth in the Bay Area has been substantial, with six of the
nine countes experiencing double-digit percentage increases in pop-
ulation in the last decade. Outlyving counties also have experienced
subslantisl growth, with all bat one of the nine adding population
faster than the state s 0 whole,

Muore than 3.5 million Bay Area residents were in the workforce
mn 20— 52% of the population. [n the nine outlving counties, there
were another 1.4 million workers. Although only about 70,000 of
these lafter winliers commute to Bay Area 2mployment, their nom-
hers are increpsing, especially for work trips 1o job centers at the
fringe or the Bay Area. Some two-thirds of the workers begin their
Journeys berween f:00 and 9:00 a.m. Another 15% o 20% will
leave o work between S:00 ame and 4:00 pom.

The region's large population and workforee, much of il commut-
ing during peak perisds, constiture a major market for public oans-
partation. The Bay Area is served by more (han 20 bus systems, four
riil systems. two light rail systems, and four ferry services, us well
i5 TUMErnUs paratransil services. According to federal and regional
data sources, in 20060, neatly 1.2 million trangil Idps were made in

the region, seoovnting for 5.6% of all trips made there. Almost half

the trensit trips were work trips, resulting in a 10.9% transit work trip
mode shars.

The lranzl agencies currently operaiz |41 cxpreas bue routes,
including freeway fiyers, rail feedsr services operating express to
BART and Caltrain siativns, and cross-town limited-stop routes.
Most express bus moutes operate primarily to serve commuters and
run ooy during the penk periods and in the peak direction. A smali
nurnber al express routes operate all day, ofien paralleling local bus
roules and providing a quicker oplion for long-distance travelers, In
2060, an estimated §38,000 trips were made each weskdsy on these
services—iahout 12% of the region’s fotal transil idps that vear.

MTC, in parmership with Caltrans and the region’s transi| oper-
ators, has proposed additional investments in regional express bus
services on nine fresway corridors that would operate in HOWV lanes
or with FIOW prionity treatments. Interregional express buses, serv-
ing very-lomg-distance trips {30 mi or more one way) to Bay Area
Jub centers and intermodal transfer points (rail, air) from outlying
countes, also would use HOV lanes in some corridors, Absent these
rdjor investments, prowth in express bus ridership s forecast 1o
increase by about 20,000 rips o day by 2020 with the investments
proposed, regionwide express bus ridership would incresse by abouw
3000 rides per average weekday, o 9% incroase over the 2020 buse
[cimeseust,

However, of the 141 express voutes currently operated, only 50
operate primarily on the freeway corridors that would be improved;
the rest run entirely en arterizls and local streets. Onboard surveya
amif ridership counts show thal these latter services, which include
heavily parronized cross-lown vrban services, carry substantially
mare tiders than the frecway fAvers, and they ane likely to continus
tu o s for the next 20 years, Indeed, beciuse of the popularity and
elfectivencss of these services, severnl transil operatons are consid-
enng additional erpss-town or cross-county limited-stop bus ser-
vices and skip-siop rapid services. Upgrades of these services to Bus
Rapid Transit {(BRT) standards are being implemented or are pro-
posed for key corridors in San Franciseo, Santa Clare County, San
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Mateo County, and in the East Bay, In addition, combined cirenia-
tor-express feeder services to rail stations and ferry erminals are
being expanded in some areas.

Express buses operating on arterials and local strests are impor-
tant hecause despite the vast size and scale of the region, approxi-
mately half of Bay Area commuters are projected 1o travel fewer
than 14 ma to work in 2020, just as they do foday, Three-quartars of
the commute rips will be less than 20 mi, and 90% will be less thyn
30 mi. Whereus median trip distances will grow region wide in the
next 20 years, services that focus primarily on long trips will remain
aimed at 4 srall part of the markel. Trip distance analysis shows 4
regional need for flexible express bus service that provides hatl
medium- and long-distance wavel oplions,

Demand Tor express bus services depends, like demand for trin-
sil in general, on a variety of factors, including the availability of
competing modes and (heir performance, express hus availability
and service levels, price. and individual and househeld factors—the
fit hetween fravel needs and the service offere]. Considering hath the
freeway and the arterial express bus services as targets for improve-
ment, the rescarch team estimated that the wotal reglonwide ridership
increase could be nearly double the currenily projected level, or
25% to 30% more than at present, For example, estimared elastici-
ties of transit demand with respect to changes in aceess [ime, wait
time, sned transfer time soggest that ridership gains of 200 o 25%
could be achieved, Additional increases could plawsibly come from
improvemments in passenger comion and convenience. In addilion,
new markets could be served with express buses,

Increases in ridership will be contingent on improved service lev-
efs on the: arterials as well as the freeways. Cross-town Lmited-stop
services are Imporian! aliernatives not only for work rips but also
tripe o schowl, shopping. and a varisty of olher activities. However,
busis cannot compete effectively with the auto if the buses ane stock
in the same taffic as curs snd face additional defays moving in and
aut of bus stops. Hence priority treatment 18 necessary for the huses
to be able to offer faster service. Just as HOV Limes, bypass signals
and lanes at ramps, and bus-only ramps are needed (o make free-
way flyer services operate competitively, wider stop spacing, sig-
nal preemption or signal prioticy treatment, bus-only lanes or queve
Jumper lanes ai intersections, and bus bulbs and other hoarding
ared design mmprovemenis are needed to speed bus operations on
arterials.

Access to the express services is also o major consideration, Buses
rarely can offer as direct a route as a personal vehicle, and access
time and wail can be & significant disincentive unless stops are com-
fortuble, convenient, and sale. Cross-lown limited routes, mapids,
and BRTS depend heavily on walk access (o their services. Many
express bus services depend on a combination of park-and-ride lots
and feeder bus services for a substantial portion of their dders, with
wall atul drop-off important access mxdes in some locations, 17 these
socess modes are inconvenient, uncomfortable, or unsafe, they can
deter express bus ndership regardless of how excellent the service
offered by the express bus line may be,

Well-designed bus shelters and stations, eguipped with real-time
informatian systems snd other smenities, alse cun cocourage rider-
ship by making the wait and transfer more pleasant for users. Tuned
transters to and from other transit services (hus, rail, fermy) can
reduce delsy dand uncertainty and make the journey more pHlemsamni.

All these improvements are needed if express buses are 1o oper
ate as an effective system, providing high-guality door-1o-door
SETVIC2S,
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INFRASTRUCTURE AMND
OPERATIONS IMPROVEMENTS

The Bay Area operares

= 30K} lane nules of HOV lanes on mainling freeways,

* 30 |ane miles of HOVY lanes on expressways,

= 13 lane miles of HOV or bus-only lanes on 16 arterials,

= Four brides 101 plazas with exclusive lanes for HOYS o pass
withoul payving tolls,

* Four HI®Y freewny-mo-freeway connectors,

= T HOYW -only freeway enfry ramps, and

o 6t HOV bypass lanes at metered lreeway entry rampa.

Revognising the successiul perionmance ol edpress buses and
their potential e helping Lo manage peak-period vehicle miles tray-
éled, the Bay Area has planned new infrastructure (o serve expriess
buses, including an expanded freewsy HOV lane system and new
express bus teeminals with parking and local bus connections. A
vuler-ppproved ballot measure, Regional Measure 2, provides lunds
for some of these new facilitizs as well as for additional express ser-
vices in cerain corridors. The improvements are being programmed
i two phases; a5 funds permit; the first phase adds 71 lane mi of naw
freeway HOW fanes, a new freeway-to-freeway HOV connection,
oo new and two expanded divect accass ramps, three major free-
wity expross bus stations, aod 12 minor express bus stadons. The
second phase will add an sddidonal 87 lune mi of HOWV lanes, live
freeway-to-freeway HOV connection, five direct-acoess ramps, and
six fresway express bus stations.

Considerabls work remaing 1o be done on some of these propos-
als, including locafing the bus stations and, in many cases, ollain-
ing lund for them. Further, despite these plimned investments, a
number of missmg links will remain m the region's HOW lane pet-
work: On state highways, the gaps include 109 freeway lane miles
on 13 sections that are not yet congested, mostly ot the frings of the
region: M line miof congested fresway on |4 sections and 39 lane
mi of non-reeway roules where dght-of-way limataiens and polen-
tizlly high construction costs have deterred HOV lane construction;
and 23 lane mi where a hottleneck upstream or downstream would
limii the effectivenass of an FIOWY lane. Some of these gaps are major
armrces of delay.

Transt aperators have identified a number of additional investments
that they belicve would substantially improve operations, These
mnctude improved signal timing along arterials, bus prioricy breatments
Al mjor intersections, bus priosity lanes and quens jumpers on
congested artenal scements, raveler informaton systems, bus shel-
ters, park-and-ride ot improvements, and sidewalk and pedestrian
croasing improvements, These projects are for the most part low cost
compared to HOV lane or wansit station consouction and can be
highly cost-effective. For moat of these improvements, it was found
(hal the annualized cost per vider per year was less than $2.

To explore ways to address the HOV gaps aned to examine the
cffectvencss of artersal improvements, the research team conducted
two simulations: ane of HOWV lane additions on a freeway segment
and another of express bus improvements on arterials.

Simulating Alternative HOV Lane Designs
on Freeway Segment

For the many freeways in the Bay Avea that lack right-of-way lor
the addicion of HOW lanes, alternative lane designs may offer a way

iorward, Three possibilities are wse of medians for the HOV Taney.
wis 0f shonlders Toe FOWY Tanes, snd wse of o nimmower lane design in
(1 exisling lames plus an HOY lane ino the existing Fjght-nf-u.-'a:,-_
Californis has vsed medians for HOW lanes and transil ways on some
freeways; shoulder lanes and lancs that are norrower than standard
have been implemented successfully in several states, inclading
Washington, Minnesosa, and Texas, -

Derenmining the feasibility of alterative HOV lane designs would
require site-by-site analysis, which was bevond the scope of s plan,
To demonstrate o methodology for such anaiyses, the research eam
used data from o section of the 1-380 reeway and used the Paramdes
simulation mode] 1o test altemative design and operation strategies
(shoulder lane, median lane). The analvsis showed the trade-offs
involved in median versus shoulder lane designs under different traf-
G partern scerarios and illustrated how simulations could be used
relatively mexpensively to explore alternative design strategies and
test alternative scenarios.

Two other srategies wers identified for further stody. One was w
consider whether ITS lechmologies could make namow lane opera-
ton safer. Another proposal was to reconsider whether rking a lane
for HOW use might be acceprable in some locations, such as freeway
sections within San Francisen.

Express Buses on Arterials

Some cxpress buses operate endrely on artenats and local streets, but
nearfy all express buses operate on arterials some of the time, i only
tr reach park-and-ride lots and lerminals, Consider that most HOW
fanes offer ttme savings of | o 2 min per mile: this Gme savings could
b wiped out by | 10 2 min unnscessary delay ol imlemsections along
an arienal, Elvient signal tming and other spot improvements such
as uets jurmpers al eritical intersections ane tvpically low-cist siranes-
gies (g, signal tming vsually costs no more than o few hundeed
dollurs per signal per vear) and are sound wiys o protect the bene-
fits of HOWV lanes (in the Bay Area, a $10 million per mile mvest-
ment), For buses that operate entirely on arterials and local sireets,
these intersection improvements can he critival o sucoess,

Thes ressezrch lesm wsid several imilic operations mndels to evalu-
ate allernatives for improving bus performance, by using data from o
major arterigl, San Pablo Avenue, as the test case, The signal tomng
solpware TRANSYT-TF was used to analvze the benefits of coondi-
nated signal tming and bus-weighted signal tming | passive priorty)
m comparison o individaally timed signals with transit priorice o
ofTser schedule delays, Longer padesivian crossing times were also
pested, The Puramics microscopio traffic simulalion modeling sofi-
wore was used to look at the effects of the alternatve timing plans on
the parallel freeway as well as on the arterizal itself and w0 test the
effects of bus queue jumpers created theough minor widening and
restriping for narrower lanes at congested intersections,

In this case, the research showed that simply coordinating signal
tming prodoces significant benetits o transic and to peneral traffic
commpared to individually imed signals (13% reduction ndelays) znd
Ihad bus-welghied signal Uming provides substantial gaing o ransi
vehicles (4% to 7% better performance than optimized drming alone)
and hence reduces person hours of delay with marginal deoriment
to overall raffic Aow, Quene jumpers were beneficial in some inter-
sections and ineffective in others, depending on the number of trn-
ing movements being made in the intersection. Although the results
of such an exercise are case specific, the methodolagy demonstrated
conld be used to test the elfects of the [ull set af signal timing and
inkersection improvemsents proposed by mansit operators i the region.
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INCREASING RIDERSHIP 1: EXPRESS BUS
USER SURVEYS

Muost transit operators in the region have not conducted sn-hoard
surveys for 4 number of vears, so they bad Little information abiou
their passengers, their door-lo-door irips, or thelr preferences. To
better understand the demand for express buses, this study surveyed
prssengers on 28 express bus routes aperated by six transit agencies
iny four cormidors, Freaway flyers, express bus to rail, and limited-
stop buses operating on arferiols were included in the route sample,
Approximately 2000 passengers were offered surveys, 5477 sur-
veys were accepled, and 3,354 survewvs were retirned, for o response
rate of just under 37,

Resalrs revealed significant differences between services and pas-
sengess o ditferen comidors and by dme of day. As might be
cxpected, peak-period express bus passengers made mostly work
teips, whereas midday users made trips for varions purposes and b
lower emplogyment rales and lower incomes. A less prediciable find-
g wins that the povrer passengers paid foll cash fames more often
and made muore Inmsfers than their wealthier counterparts. Forther,
although most of the bus routes serve park-and-fde lots. a swpris-
ing 50% of #ll dders walked from their homes to the bus in the
mming, with merning walk access mies as high as 68% for some
express bus lines. Most also walked from the express bus stop o
their (ing] destinations.

Users” Ky concerns, as reported in the survey [esponscs, were wait
limes, waiting conditiong, eransier times, schedule reliability, security,
and safety: from the respondents’ perspective. tn-vehicle fimes were
less in peed of improvernent. For many respondents, acoess peaded
improvement; those whe walked did not always have crosswalks oo
sidewalks, and those whe used fecder buses often complained that the
frequency and schedule of service was madequate. {ther mujor
coneemns were the lack ol sseurily al park-and-ride lots, the leck of
shelters and Hghting at many stops and lols, poar infermation abow
buy arrival times, missed wansfers, and delayy 51 major intersections
vaused by traffic, poor signal Hming, or no prorice to buses. In con-
Lrast o operatnr assumptions that bigher-amenity buoses and asier
onboard speeds wers wop prionlies, the survey respondents did not
rank thess a8 magor Esues,

INCREASING RIDERSHIP 2.
PARK-AND-RIDE SURVEYS

Cheoupancy counts mads it clear that many of the repion s park-and-
ride lots wers full to overflowing, but almost ne information was
available on who was using the fols or even whether those people
carpooied or took transit from the loms. The research team deaigned
ant carried out the region’s fiest farge-scale detailed study of park-
and-ride lacililies and vsers. Thirty-sight major park-and-ride lots
were gurveyed wilh @ form left on windshield with postage-paid
envelopes) three BART station (rail) parking lols were also given a
miodilied survey designed to assess why drivers chose not to use
feedler buses to reach the smarion. A towal of 1,289 surveys were
receivid from the freeway park-and-nide Jots (return rate of 3750
und 2619 survews wers received from the BART lots (329% raturn,)

The surveys showed that almest all the parking users ware com-
milers who nsed park-and-ride 4 or more days o week: at the free-
wary bols, kall were mansic users and the remainder organized and
casual enrpoolars, Most park-and-ride ugers lived within 13 min of
the park-anid-ride Job, drove there alone, and made yery long trips to
work, many more than 30 mi ane way.

Transporation Sezearch Aecord 1986

A freeway park-und-rides, aitmost all users park in the same o
each weeh. und il spaces are not available, they park m nearby
neighborhoods or drive. Freeway park-snd-ride users’ number-one
CONCorn wai inr more parking spaces, since most found it frusirat.
ing to nol find & space at their preferred ot Respondents from the
freeway lots also had concerns about the Tack of ot security and
lighting, poar cleanliness (licer, broken glass, pigeon droppings}
and the absence of nser amenities, such as shelters, tollecs, nEwspaper
boxes, and beverags oullels (vendors or machines), Muny con-
mented negatively abouot the lack of information on bus schedules
and routes und the absence of any way 1o find oot what was aoing o
if a bus were late.

Lo comtrast, BART riders, who do have secority, lighting, mains-
nanee, and user amenides available at the station or directly adjacent
tis it, had far fewer complainis; their main wish was for more parle-
ing. BART riders tend to use a different BART Lot it their primary
lot is full.

INCREASING RIDEASHIP 3: FINDINGS FROM
FOCUS GROUPS

To Turther explore the viewpeints of express bus users and to find
ool more hout those who choose todive or carpool instead of wke
the bus, 13 focus groups wers held with Bay Arca commuters, The
discussions were used (0 follow up on concerns raised in mestngs
with lransil operators and af public ontreach meetings. w0 suppie-
ment tranait and park-and-ride vser surveys, and to despen the
undersianding of the commuter attitades towsrd existing mans
postation ptions and possible improvements, Separate focus grouns
wenes held with ransit users (seven groups ), carpoolers (two groups),
and drive-alone commuters (Four proups) o different parts of the
Buy Arca. The 140 participants were recrited by using flyers handed
out on board and a1 park-and-fde lots and were recruiied from a
Faat'Frak (el tag ) database (tag holders who had agreed 6o be invited
ter parlicipate in meetings about ransporiation 1ssues ).

Focus group participants said that the most onerus aspects of
regional express bus service were walts and translers, Wadts could
be made mone sppealing by providing sheliers, lighting, and other
amenitics; schedule adherence would help make waits more tolera-
ble ind muke transfers work betier, However, many of the partic-
pants belleved that offering direct (one-bus) service o job cenlery
in Ban Francisco, Gakland, Berkeley, and the South Bay would be
even more appealing. Many participanls were doubtful that timed
ransfers could be improved significantly: they pointed oot that most
transfers are already dmed but are missed whenever & bus 13 delayad
becanae of an accident on the freeway or delays on sisnalized are-
rials, for example. Real-time mformation systems appesres] useful
to the participants, but many cautioned that this wouold oot overcome
infrequent service of missed iransfers,

Although fovus group participants were unenthusiastc abour
Iransfers (o and from other transie vehicles, » number of participanis
spoke fovorably aboul mixed services that collect passengers af sev-
eral neighborhood stops, then wavel express o job centers, Others
spoke favorably about emplover and commmily shutiles that served
the same function from key terminals,

Focus group members alse wanted 10 see key parking lots
expandad nnid revedled a willingness to pay §1 w53 & dey for a park-
Ing space in exchinge for inereased amenities, sush as security and
ehelter. Few, however, were willing 1o mave o one of the under.
tilized purk-and-ride lots, pointing out thal mos) of these 1o ae
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t Par away from thenr commure routes or dre on the wione side of
the freewny (inbound direction in the morming widh mmediate off
o o access 15 preferred). In addition very fow believed that & park-
ing structire would be more desirable pecessarly than surface park-
ing, and some were uncomifortable with parking garages. bMost would
not be interested in a parking structure 1 they bacd o pay the Tuil cost
of parking {probably 53 w 58 o duy, or more)

Dimive-aione commuters inchuled hose who were inditfecent oo
San Franciseo's high parking costs, those whe needed (heir cars diar-
ing the day for business trips, and those who would rather park in
San Francisco residential neighborhoods snd move their cars every
Few honrs o ovedd o tickes than o ke the bus services available
them-—usually those bus services thal require multiple transters.
Many of the drivers in all three calegories reportesd that their canait
optzons took severl limes longer than driving. The discussions also
explored the appeal of caswal carpooling, a slgaificant compentor to
iransil and dovirg in many parts of the Bay Area. Most casnal car
paalers have ired transil and found it wanting, especially when mul-
tiple mansfors sre needed o resch their destinations; many also enjoy
the spontancity and independence of the anony mows carponls that
form at many purk-and-ride o, However, & lange share of both driv-
ing and carpoolimg commrmuters would be willing Loty express bus
(ot tail) service should 11 provide a comfortable, one-seat ride o
empliyment cenlers [or o reasonable price.

GETTING TO THE EXPRESES:
BUS AND SHLITTLE ACCESS

The focus group partcipants drew the reseamch leam's aligntion w the
importancs of feeder services at both ends of the express buos trip.
However. outsile ceniral Business districts and a tew high-density
neighborhoods, tansitoperators typleally provide only limited feeder
bus service, The resenrch @am invesngated shurle programs that have
been established we address this gap.

Bay Area emplovers and local povernments have created more than
150 shutlle programs o provide or enhance feader services i “first
and Tost mils” markers. Theee models Tor shuttle organization have
been identilied; the singls-employer shuttle. the multiemplover
shopper—hotel shuitle or circulator, and the community shuttle. The
lirst twver types of shutthe largely started as traffic management reguire-
inents (developer exnctons) but have come to be seen as employes
benelits o business support stracegies. The commumity program
ullen has grown out of 2 multiemployer service, as the local gov-
ermment parinered Wy serve ity own employees of to handle other
community needs, sech as sendor ransport or after-schonl transport.

Shuttle services use s varely of vebicles matched v market, from
used buses ta vans, Costs generally run 530 (o 560 an hour-—about
the sume s the least expensive conventional bus provider in the
reqrion und less than half the higher-cost providers” rates, Drivers
nften are unionized, but work rules are flexible and services are
agile, responding 1o market shifts guickly, Relstdons with conven-
onal Iransit often are positive, with the shuttles scen as providing
vitluable feeder services and sapplementary services.

Major achievements include serving & collectve total of 8 million
ricers & year and the attraction of substantiol bosiness support and fund-
ing, Ongoing challenges include coordination with transit agencies
and ather transportation providers, finding a stable sowrce ol costs and
funding, espectally if shuttls services are to expand, and finding strate-
pies that wiork for the underserved first mile, Despite these challenges,
the shurttes deserve ongoing atienton as an importnt supplement aod
[asible alrernative to park-and-ride and feeder buses,

RECOMMENDATIONS
e planming effors hag led to aseries of recommendations:

= & broad definition of express bus services should be adeprad,
including cross-own limited and BRT services BpErEting on areri-
als and local streses ay well as freewny express buses; thess latter
services camy o large shure of current and future passengers.

* Planning aftenton snd funding must be given w door-to-daar
service, including access modes (walls, park-and-ride, feeder bus,
shurttedat both ends of the trip, travel conditions around studons and
plong arterials, and transters.

= Caps on the HOY network that will be hard to fll thengh con-
ventional widening that adds a lane might be addressed theough
restriping for narcower lanes or thoough use of shoulder lanes and
median lanes. Simuolation sofoware should be applied w test the per-
formance of alternative designs and explore the effects of differ
ent lraffic patterns, Gaps where there is no congestion should be
studied Tor ways W implement HOY lanes (2.g., right-of-way preser-
vaion or sdvance acquisitiom ) eventually, since mostsuch gaps are
in fast-growing areas.

@ Express bus perfurmance on artenals 15 critically important,
and significant improvements can be masde at relatively iow cost by
coomdinating traflic signuls, implemanting hus-weigheed {passive
prianly) signal tming, and adding quewe jumper lanes for hoses.
Strategies lor improving pedesirian crossing tmes also can he
implemnented, opnproving access, Trallic sipnal timing and simula-
Hon software should be used (0 1281 allemalive operations steategies
and identify the most cost-eflective onas, Tunds should e made
available for these Improvements,

* Limiied or inadeguate seeess (poor walking und biking comdi-
tioms; insfeguate and poorly roainiained pork-ond-ride Jots; infre-
el leeder services: lack of sheltes, lighting, and amenities o sops)
are a najon detament w expreess bus use and should be high prioaties
for expendimre. Many expreas bus users walk w their bus stops, and
improvements in pedestian Tacilities and waiting aress should be
considered to be ol least as important as park-and-nde facilities,

* Beter information gl stations, stops, and park-and-cide [ois is
desirable but will not compensate for poor sceess, Rather, infurima-
tion systems are an amenity that will be seful pritariiy for new or
auensiongl users (nof & big percentage of express bus wsers) and for
unusual events (the oceasional accident o breakdown that delays a
bus, for example),

* Most cxpress bus services focns on peak-period commuters,
but at least in some corridors there is 2 demonstrated market [ur
achool nips

= Park-and-ride loms shoold be expanded by redesigning fayouls
as a first, low-cost swategy. Maintenance and amenites should by
added, and nser fees should be evaluated as a way Lo pay for al least
part of the improvements,

¢ Planming and implemnentation elforts should be mindlul that most
mavelers prefor dircet services ond are skeptical about [Emed transfera.
Where the market would support direct service, such service should
he tested.

» Shuttles should be considered 28 an environmentally frisndiy
alternative to park-and-ride lots and may cost less per ride, Shul-
tles also might be considered as a substitute for marging] feeder
s services. A program to more formally enguge smployers, local
businesses, and cities in funding shuttles coold be pursoed,

Muny of the recommendations for action could he funded with
regional and state planning funds; state highway operations funds;



federal and state highway snd transit funds programmed by MTC
ar Caltrans (depending on the faciliy and project 1ypel; [ederal
stale, and regional tranzit funds; county Iransportation sales tax
dollars: public—private partnership funding; or user fees. The key
funding need iz fo include all elements of a high-quatity sysrem—
networks, nodles, means of access, operations, urer nesds—into
the lunding packape.

MNEXT STEFS

The resgarch enm recommended six projects thar woold help Calirans
and its purmers further refine and carry ool parlions of the regional
express bus system plon.

Froposed Project 1. Artarial Operations and
Context-Sensitive Design Improvemeants
Along Express Bus Corridors

Transit operakors in many parts of the region have identified delays
at signals as one of the major frusitadons in operating expreas buses,
Hven huses that operale primarily on freeways experience delays al
gigrals as they go to and from terminals and park-and-nde lots,
blany of the signal problems coald be reduced or eliminaled by bet-
ter signal tming, by adding a lefi-ium phase, or by providing a queue
jumper to aliow buses W bypass congeation.

Along & transit corddor, putting together a package of signal
upgrades, signal timing improvements, and minor capizal improve-
ment projects could greatly improve the on-time performance of
transil services, User-fnendly improvements to sidewalks, bus shel-
lers umd benches, landscaping, and pedestrian lighting may atteact
additiomal mders to express bus services, Conlexl-sensitive design
stratcgics could lead o new and more creative ways of managing
vehicle and pedestrian rraffic. Finally, cven more riders likely would
be atiracted i traffic operations and streetscepe improvements were
combined with efforts oo renovate and revitalize the land uses and
activites along the corridor, a5 part of & community plan,

Inthis project, Caltrans would request proposals for demaonsiration
projects and would work with suecessful applicants o develop a
degipn plan fur the demonstration corridor that would [wlfill the over
all vbjectives of the program: improved rransit speid and reliabilite,
improved pedesirian and runsit user facilivies, improved taftic oper-
ations, and street designs that respond to communily concerns and
support revitalization. Once a plan was developed and approved by
al} parties, the partnership members would apply for grants o develop
ame implement the comridor plan. Calirans would also supporn the
menitoring of both the planning process and & postimplementation
corfder performance evaluntion 1 6 3 years after implementaton,

Proposed Project 2, Use of Innovative
Lane Designs for HOV Dperations

Plans are unider way 10 add HOY lanes o close some of the gaps
i the Bay Area’s HOV lane nerwork, but many other gaps are
likely 1o persist. vsnally because right-of-way is nol available or
is prohibinvely costly.

Several states, Tncluding, Teins, Washington, and Minnesota,
have successiully udded freeway lanes under such circumstances by

Treneporladan Heseamh Secard 1986

nsing o narrower lane than standard to fit an addidonal lane into
available righe-of-way (Texas) or by allowing HOV lane operations
ot shoubders or medinns. These strategies require careful engineenng
analysis amdd operations testing and should be considensd case by case,
The waonk in the second phase of the study demonstrated some of the
pros and cons of alternative lane designs in g simulation study, but it
was ot possible w simulate all possible candidate sites for added
lanes, nor was the research leam able to investigate the engineering
feasibality of the alternatives.

Such detailed investigations could be carried out on other candi-
date locations and, T (hese Investigations show that the Fane addiions
wonld be feasible and acceprable, demonsteation projests counld tes
their vdlity, safety, comfiort, and convenience. (Design exceptions
muight be needed 1o proceed, ) Funding for the demonatration might
come from Calirans, MTC, or a county tax authoricy,

Proposed Project 3. Alternative Layouts and
Parking Space Standards for Park-and-Ride Lots

Surveys of park-and-ride lots in the Bay Area found that many lots
are 4l or ¢lose o official capacity, and many others are Likely to
reach capacity in the next 10 to 20 vears. Many of the most popular
park-and-ride lotz are holding more cars than there are marked
spaces, becanse drivers parl along doveways and in other unmarke:
areds of the Tows, Marking these spaces when they are safc would
give both drivers and the ot operators a better sense of where it is
acceptzhle to park and where 1t is not,

In many perk-mnd-fde lots, the size of 2ach space Mar exceeds the
space requirements of most parked vehicles, The Caltrans space and
aisle dimensions are larger then those recommended by many park-
ing experts, including the Urban Land Institute, and are signiticantly
larger than the space sizes required by a number of local agencies,
such sz Alameds County, Althongh large spaces are 4 convenicnce
when land 15 not scarce and parking s not running short, the current
stmation would suggest that parking dimensions be revized doswn-
warcl. A sroaller overall parking stall and aisle standard or g separa-
fron of large vehicles into a separate area are two possibilities. The
adoption of this strategy would be inexpensive and in some |ois
could substantially increass parking capacity, allowing more peopls
to use the express bus or a carpool from the los. In addition, al some
lats, bus pocess and epress are difficult; redesign of the lows could
imprirve this, reducing bus run time anid cosis,

Starting with lots that are al or very near capacity, in this project
planners and engineers reviewed lavouts and developed alternative
desizns cither by using a more modes) stall and aisle dimension over-
all or by creating a separate areg for large vehicles 15UV, frucks,
etc. b They then identified or developed alternative design standards,
by warking with a Caltrans—transit operacor—other stakeholder work-
ing group, New parking layouts would then be developed by using
the design standards tailored and applied s appropriate 1o the spe-
cific circumstances of gach of the lols needing redesign. For exam-
ple, the designs should facilitate bus access and egress, including
refocaton of driveways and aisles 25 needed, A demonstration peoj-
cot then would be carried out 1o 1e41 the effects of the alternarive pak-
ing standards and layous ieg., 1est if aoy accidents are atiributable (o
smaller spaces or if molorists voice complamts or praise the results),
An evaluation would be carried out on f-month and 1-year data, and
decisions on whether (o expand the vse of aligrmulive desizn standards
would be made on the basis of the findings
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Proposed Project 4. Land and Right-of-Way
Strategies for Park-and-Ride Lot and
HOV Lane Expansion

A number of park-and-ride lots might be expanded and HIYY gaps
filed If land for thelr conaouction were available. In some cases, 4
recanfiguration of the 1ot or laneg oo stats-owned land may be feasible
In wther cases, olher publicly owned lund (e.z., beid by o city or
county ) might be obrained, or privately beld land maght be parchased.
trther possibilides include land swops, long-term leases, shared park-
ing, and joint development. An addiional option sugzested by a tran-
sit operator wonld be o use off-freeway dghr-of - way or surface sweet
lanes paralleling freeway sections as bus priority lanes in sections
whete o freewny HOW lane cannot be accommuodated,

A project L invespate these strategies and 1o recommend stnite-
givs [ ablgining land for pack-imd-rde facilites (cxpansions or new
lotsy and for HOW lanes and ramps could examine the alternatives,
investigate the legal issues and institutional arrangements needed,
and revomanend steps o obtain the needed land or land rights,

Proposed Project 5. Charges for Park-and-Ride
Maintenance and Amenities

Park-and-ride survey respondents frequently compluined about the
proor upkesp and lack of amenities al most park-and-ride loks, These
facilitics have been provided free of charge, and state and local
funds for mainenance have been difficull to secure, Some transic
aperators in the region are beginning Lo charge for park-and-ride,
and 1m serveys und focus groups most park-and-ride users said they
would b willing to pay a modest daily fee for maintenance and
mmprovements (shelters. lighting, seating, toilets) at the lots. This
project would carry out further smdies of willingness to pay, iden-
tify candidate ols Tor pricing and improvements, and design, imple-
ment, menitor, snd evaluate one or more demonstration projects
testing the effects of pricing on consumer satisfaction with and vge
aof the logs,

Proposed Project 6. Alternative Institutional
Arrangements for Park-and-Hide
Facilities Management

Many different agencies and orgenizarions could effectively oper-
ate park-ard-ride Tacilites, Although the Bay Area’s park-and-rids:
lots wre predomizantly owned and operated by Caltrans, it may be
appropiate to consider alternative arrangements for managing these

Mneilities, Other operators could be transit agencies, ridesharing
agencies, congestlon masagement agencies, loval city or county
oubiic works departments, redevelopmen! authyrities, private ang.
tieg, or combinations of the above through public-private partmer-
ships, Moving o alternative arrangements conld be cost-effective
for all concerned and conld open new possiblites for improving the
efficiency and effectivenass of the lots, such as stacked parking,
shared pariing, structured parking coordinzt=d with adiacent lund
developrnent, aud Qesible pricing {e.z, with or without a transic Geket,
reserved space). This study would evaluate the legal, instinmtonad, and
operational issues involved in altemative institutional sranegemeris
for park-and-ride facilities (which miy vary by location ar lot, as
opportunitics differ).
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