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Systems-Level Approach to Sustainable

Urban Arterial Reuitaliza_tion

Case Study of San Pablo Avenue,
San Francisco Bay Area, California

Christopher R. Cherry, Elizabeth Deakin, Nathan Higgins, and S. Brian Huey

Many cities in the United States are fucing challenges associated with
antiquated urhan arterials, whose purpose has changed greatly since
their develnpment, Once considered the main streeis of the vity, with
thriving businesses and aitractive residential development, many have
deteriorated over the decudes for o number of reasons, including shift-
ing demand For housing and retail development and the construction of
paralicl high-speed urban expressways. Because of the complexity of the
problems associated with these arterials, » great chalienpe of trans-
portation and lund ose planners i to develop a systems-level approach
b revitalize snd reinvent these arterials in a manner that enconrages
puvirenmental, eoonoinic, and sncisl sustainability, Presented is 2 method -
olugy Lo revitalize multimedal urbon arterials that includes land vse
planning, traffic and tronsil operations management, street redesign,
and community participation to improve the condftions of such arteri-
als. Anelysis is carricd oul by osing these principles on San Pablo
Avenme, a major arterfal in the San Francisco Bay Aren in California,
By nsing these analysis lechnigues, land pse and transportation recom-
mendations arc made that will Facilitate sustainable development along
this corvidor,

Urban arterials serve a variety of purposes in cities throughout the
couniry. Some are high-capacity, high-speed thoroughfares whose
main purpose is to move vehicles a large distancs acmss an urban ares,
Cither mulimodal arterials serve neighborhood communites and act
a5 @ dlense retail and residential corridor through the orban acea, with
a secondary purpose of providing a high level of capacity for vehicle
muverment. Many tmes these arterials were developed around oan-
sit, before urbun expressways and high levels of motorizaton. Thus,
the dovelepment patterns do not caler o private antomobils use, and
there is often a confliel between providing a high level of service to
auto uzers snd providing neighborhood scale shopping and residen-
tial lanel uses. Often, there is 4 disconnect between city planning and
transportation sngineering, whose goals have a i2ndency to conflicl,

This paper provides a mullidisciplinary, sveiems-level framewark
through which 1o analyze o comples urhan arterial that musl serve
multiple purposas.
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SYSTEMS-LEVEL ANALYSIS

When developing o stategy to improve an arterial, it is importani to 2
consider all aspects that have a connection with the arserial, Transit -

investments can be much more effective if they are coupled with®
land nse improvements near transit stations. Conversely. transporla- &
tion investments van be rendered ineffective il contradictory fand -
st improvements are implemented. Both transporiation and Land -
usc improvements can be blocked i there is inadequate COMMUNET
nutreach and involvement,

Land Use

Land use along multimodal corridors is often infused with many -
types of uses, through either unplanned historic develupment patiemes -
or deliberate planning sirategies to develop commersial corriders,
Often the land use plans and woning ordinances for these corridars 1
are not developed specifically for the corridor, and unreasonabile =50
requircments {such as minimum parking requirements} are imposed -
on potential developers, As a result of organic development patierns,
many of the infill epportimities for development or redevelopren
along an urban corridor include small, irregularly shaped Tots thal 42
pot conducive (o the general ordinances set forth by planning agens
cies, As a result, development is difficult, and most developers chﬂl._h_il}
to develop more unrestraine! purcels on the urban fringe. i

Ta develop a transit-oriented cortidor, bus stop or station et
must be developed with easy conneclions o an assortment of (ng
attractions, including residential, retail, and service land vses, Thff- L
mixed-use development should be centered around major ansit s
tions or transier points but not necessarily along the entire corm
Land use control is a powerfol tool with which to influsnce the effee
liveness of oansportation investments. I transii-oriented dcﬁﬁlﬁ"'
mentis allowed near transit slations, large increases in ridership
be experienced. However, land use controls that allow ﬁuhu:’ﬂnﬂ-ﬂ_ﬁf}’i
develonment slong urban corridors can effectively negats the e &0
of any public transportation myestment. 1

Traffic Operations and Street Design
For a major arterial to be a vibrant place where peaple would HKS tf: 2
live and shap, traffic and transit must operate efficiently, Thers 1% k|
e , e 5 i y A )
be high levele of accessibility for hoth automobiles and tramsit; B
cver, many aspects of these twa modes conflict. Transit must opErts
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with high lovels of service, with rmaimem debay coused by taffic Hig-
nals or congestion. The pedestrian ENVITOMMmEnE must be condpcive (o
| walking and bicycling. Sidewalics and bus stops must have adeguoate
i HIRENeS 1 CnConrage connectivity betwesn [Ty generilors,
: Traftic muse flow smoothly, and hi git-speed traflic must be calmed
| to irmprose the pedestrian environment, Codgestion should be limiled
! wherever possible. or priority meatment should be S1¥EN [0 mansit to
i reduce the adverse effects of suto vangestion on mixed Qow trunsic
modes. Optimization of signal titning (o account for buses and sim-
| ulativn ol geametric changes 1o improve bug performance can be
pwertul tonls for evaluating prospective level of servics changes
! lrom dilTerent priority treatment strategies. Pedestrians should have
adequile crossing opportunities, and signals should allow adeuate
j censsing time. Finally, nonloeal raffic should be diverted, whensver
possihle, to limit the negative cxternalities of noise, pollution, and
congestion.
Community Cutreach
Ferhaps the most importan ispect of urban arterial revitalization is
eanmmunity oulreach, Logal interest greups have the power 1o make FIGURE 1 Map of San Pablo Avenye
ar break developrient or Tansportation improvement projects, and study araa,
their input must be considared from the beginning or before the con-
ceptualization ufl any project. Developers or Public agencies spend
farge surns of maney on the beginning provesses of prijects, only 1o
have them defeated by community membegs. Developers, public For mast of the length of Sun Pabla Avenue, the foad is two lunes
agencies, and community groups should haye 4 predictable chanmel In each direction with turning lunes ai major interseations, Sidewalks
through which v communicate, Foeus groups with interested par- line both sides of the street for its entire length. and on-stree! parking
ties, residential surveys, and merchant interviews are effective ways Is permitted in most locations, In Berkele ¥ & mee-Tined median
o determiine the nesds of interest grou ps hefore implementation of developed in the 19605 divides the theroughfare and limits cross tral-
3 transportation or land yse project, fic al many intersections. The city of Fl Cerrito has tecently installed
amedian as well, Other areys include o Pwo-way left-turn lane,
Average daily traffic (ADT) ranges from about 15,000 af the nerth-
CASE STUDY OF SAN PABLD =0 terminus of the stady area to 27,000 around its bwsiest intersertion
AVENLUE, CALIFORMNIA (43 Thirty-seven bus routes are Lperated on at least part of San Paklo
) Avenue by foor different transit propertes: AC Transi, WestCAT,
Background Vallejo Transil, and Golden Gage Transit. Many of these routes alun
vonncct o BART and AMTRAK stations. During peak periads, as
San Pablo Avenuc is an urban arerial near the enst shore of San many s 20 buses per hourtravel on key San Pabla Avenue blocks. The
Francisco Bay in California, The study area spans 8§ mi and runs most significant recent investment in transi; hias been the implemen:-
through five cities—Oakiund. Emervvilie, Borkeley, Albany, and Bl tion of the 72 Rapid bus service opetited by AC Transic This bus
Carmm—and two counties. Alameda and Cantra Costa (Figure 1, serves the length of the study corridor from Cakland 1o Richmond and
San Pablo Avenue is designated as CA-123 from Oakdand 1o Cutting provides high-spesd, high-gualiry, limi ted-stop service to the corridor,
Boutevard in BI Cerritn, The avenue lies parallel to and within 4 haif- The study area of San Pablo Avenue is acomplex comridor where
mile o1 lss of [-80), and before the Interstate was built it was the maig five cities, two counties, and the slate department of transportation
norti-senth thormurhfape through the five cities in the sty areq, all have anthority aver their particular juriadiction, AC Transii. the pre-
Land uses and urhan dasign vary substanijally along San Pabio dominant trapsit property for Alameda and Congra Costa Counties,
i ':S" v Avenue. Ao & the Oulcland stretches of the avenue are many four-lo has duthirity regarding bus stops, The Alsmeda County Congesrion
g'i.,a'g i Sid-atory apariment buildings intersspersed with one- 1o three-story Manugement Agency (ACCMA), created in 1995 1o coordinate maffi
s vOMmmeryial buildings with housing on upper floors, In Berkeley and mahagement and tanspariation mvestments for Alameda County,
e ritpy Albany, 1wo- to three-story buildings, again with firsi-Toor hus built a working agreement smong the involved jurjsqi:;unnﬁ
"eail and upper-stary housing, are inlerspersed with small-seale through which ACCMA adininisters San Pabio .fw;:n_ue |mr_ﬁc sig-
single-story retail, aum dealers, and auto repair shops. Bl Cerito’s nals Thmugbliw %astBay SMARI' cf.u_ﬁdﬂrs program (.}, which has
downtaven is along the avenue, with single-story retail and 4 sl produced a rich field of data with which 1o work.
Mall as the predominant lnd uses. Through these three cities, most of
the rerail it housing units an: oriented to the street with liitle setback Land Use on San Patlo Avenua
nd only oceasional off-street parking. Farther north along the avenue,
the oldey single-story retail iz interspersed with minimulls, [ast food Zoning
drive-ing and big-hox feliil, each with its own parking lot. Tn the just
Hevide or 5o, muktifamily hou sing developments have replaced nldar Zoning requiremanty along San Pablo Avenue are similar to zoning

- el and parking at locations scallered along the avenue, along many urban corridors troughout the United Stagec: however,
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because San Pablo Avenue runs through several cities, there are sub-
e differences that make development along the avenue quile hel-
crogencous, Much of the avenue is zoned for high-density residential,
retail, or mixed-use development, The muaximum Aoor area ratio
along the avenue varies from 3.0 to 7.0 in its densest areas (at the
southern porton near downtown Cakeland). One of the major issues
arising from high-density development along San Pablo Avenuc is
thelack ol integration of dense development fronting the avenue with
{he low-density single-family dwellings immediately behind those
high-density developments, Community opposition has stopped sev-
eral dense developments and has discouraged developers and plan-
ning agencies from allowing such development because of difficulty
integrating high-density development imo medinm- and low-density
neighborhooeds (2}, Figure 2 shows a mixed-use development thal
elicited such a response.

Form-Based Zoning

Much of the conlliet aboul new development is centered arcund the
huilding dimensions themselves and is less abowl use, An over-
whelming majority of residents along San Pablo Avenue recog-
nize g necd for more high-density housing in the area. Likewise,
they want more neighborhood-serving el development along the
avenue, Fowever, the soning ordinamees and land vse plans place
a large emphasis oo the land vse and institute generic building
cnvelopes that allow the scale and setbacks of buildings along the
avenue to be discentinuous and heterogenecus. Buildings that
are designed o conform @ the roning ordinances often do not
ake into consideration the needs of the immediate neighborhood,
Asaresult. developers risk defeat when their plans are approved by
the planning agency, hat the form of the building i nol consisient
with the needs of the neighborhood. Form-based woning ondinences
have been developed and successfully implemented in several
cilies in the United States; these focus on a standard building design
that 15 sgreed onin advance by all interested parties, These zoning
ordinances include standard setback requirements and building
lines o enstre continuogs street frontage, They also include stan-
dard herght and step-down requirements (o ensure that the building
fits into lower-density neighborhoods without consoocting large

FIGUARE 2 Example of mixed-use devalopment on San Pablo fwenue,

Transporsation Ressarch Record 19'?.?

blank walls or privacy-invading windows it néig}Llnnrg' vardi
The most powerful feature of form-based zoning is that onge g
imterested parties have agreed on a design, the approval procesy
development plans can he screamlined o expedile developmepy,
Figire 3 shows an example of a fomm-based zoning requiremegy in
Wirgimis.

Farking

Parking availability is one of the most powerful demand manags. T&l
mient fools available W & trmsportation planner. “Plentiful free pode
ing ean counteract the tolal benefits achieved by virmally all othey
wrip reduction tactics, frustrating efforts fo mitgale ransportation ;
prublems through such programs,” according to Shaw (7). However,
parking is a major contributor 1o economic development. Researchery
have found that workers generally will change modes when encoun-
tering stricter parking regulations, but shoppers will generally change |
their destination to shopping centers with better parking (4-6), )
Thus, the stratepy should be to provide adequate short-term park-
ing for shoppers and good tranait service for long-lerm shopperes o
COTITULEYS,

Parking requiremenls are one constrainl that makes it difficull to
develop vacant lots on San Pablo Avenuve, Planning agencies gen-
erally adopl purking generation rates based on the ITE parking gen-
eration manual (7)), which has een criticized foris presentation of
statisticadly imsigmificant parking generation rates (&) Most of the
parlcing generation rates are based on suburban land uses, in which
personal automobile use is much higher and all parking generation
rales are based on the nssumption of unlimited free parking. Multi-
medal urban arterials do oot exhibit the sarme level of personal autmo-
mebile vse, but developments sre reguired o provide the same
amount of parking. For instance, areas along the cormidor huve coo-
sus Iracts with 30% 1w 77% zero-vehicle households, but zoning
requirements still require new development 10 have one parking
gpace per residentiz] uml

Because of the widespread adoption of these parking generation
ratos, many urban development projects become fiscally fmpossi-
ble because a large portion of a small lot would have to be devoted
to parking, or small-scale developments would have Lo invest in
structured parking, Moreover, because a large number of vacant
iots on San Pablo Avenue are long and narrow, the only possible
wity 1o build » parking [ot 15 te build the building at the back of the
totand build the parking for in fron of the building, This exacer-
bates the problem of discontinuous butlding frontage, degrading the
prclestrian environment, A tvpical vacant loton San Pablo Avenue
i5 about 3011 wide and about 120 1 deep, Figore 4 ilustrates the
infeasibility of developing urban stmetures with suburban parking
requirementa, Jeiga

This figure illustrares the difficulty building high-density el i
commercial, or residential developrent, For this building to be fea- :
sible, the building footprint would have to be reduced to occopy
only half'the lot, or about 5,000 1 thus reducing the parking regnine-
ment while providing more space for parking cars. Additionally, if
there wad no hack entmumee, the purking ket wounld have to be davel-
aped in front of the boilding. This parking ordinance discounges
potential development.

Adequate parking proteets neighborhoods from parking spillover
and 1s directly related to the regional competitivens=ss of a relsil
district. Merchants along the corridor aite parking as ong of the
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FIGURE 3 Arfington, Virginia, form-besed zoning requirement (RBL = requirad

building linaJ.

major deficiencies of the avenue. so convenient and appropriate lev-
els of parking must be provided for emplovees and shoppers. Forcing
develogiments 1o devote hall of their already small logs to parking is
unreasonable, especially ona corridor with high levels of mised-use
development and ransil service.

Several strategies have been developed that hold large potential
for some of the diffivulties of providing parking on San Pablo Avenue,
These include the construction of shared pucking lots a ahupping
or commercial districts, in lieu parking fees for construction of pub-
lic purking lots, parking exemptions and reductions, and parking
musimmums {%, 700, These sorategies can reduce the demand assbwi-
ated with overnbundant parking, reduce parking supply by sharing
space and uiilizing parking more efficienty throughout all perods
of the day, and enable development of more pedestrian accessible

12010

environments by reducing the smount of land devoted o parking,
thus reducing parking demand even more

TRAFFIC, TRANSIT, AND
PEDESTRIAN IMPROVEMENTS

Sun Pablo Avenue is a California state highway and is under the joris-
diction of the Californin Depuartment of Transportation (Caltrans),
However, it runs through several cities, and the street design vares
slightly from city to city, On-street parking lines ail sections of the
avenue, fwo lones run in each direction, and major intersections
have designated lefi- and right-turn lanes, Sections of the smeet along
the study carridor have rwo-way Tefl-tnm lanes, whersas others have

F

e T
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8,000 sq ft/2-story o
commercial ) BOH E
bullding (-
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- Wast Barkeley Commearcial

Farking Requirements: 2 spaces1000 sq ft

16 spaces required for 8,000 sq fit bulilding
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-10 double-parked spaces |
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FIGURE 4

Example of parking requirements of typleal infil lot,
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raised medians. Al sections of the smdy ares have sidewalks of
varying widih and guality.

Pedestrian and Trensit Amenitios
Fadestrian

For & transit comidor to be successful, the pedestrian environment
must be accessible and pleasant. Most of the sidewslks along the
vorridar conform to the Americans with Disabilities Act (771, hav-
ing adequate sidewalk widths, ranmps, and limited obstroctions L2y,
Some areas of the corridor have very long CIOSS-SMEel CTOSRINgs,
particularly in southern parts of the cormidor, where cross streets injer-
scetsan Publo atacute angles. Adeguate crossing Gme must be given
at these signalized intersections or pedesirian refuges or bulb-outs
must be provided 1o ensure safe passape of pedestrians across and
along the comdor, Based on sidewalk width, lateral separation, on-
street parking utilization, and vehicle speed and volume counts. o
pedesian level-ol-service (LOE) analysis (J2) gives most major
nodes along the cortdar an average LOS of ©. This indicates that
the area is adequate for pedestrians but does not atract as Ty
pedesirian trips a4 possible. The major deficiency, per this analyvsis,
is the high volume of traffic a) busy interscotions,

Transit

The investment in the San Pablo Rupid Bus service has providesd high-
quahily bus shelters and transit information, including real-time arrival
mfermarion al many of the stops. Many sections of the AVENUE, PaT-
tieularly \he more recently developed arcas of Emeryyilie and Fl Cer-
tito, have adequate pedestrian scale lighting. The Rapid Bus servics
piovides appropriate lighting ot some of its stops but inadeguate light-
ing al several olher stops. A11 San Pablo Rapid atops should have (he
same amenilies unless ther: are physical constraints to providing
those amenilies, Several Rapid stops have been poorly placed and
ubstruct the sidewalk, creating a more hostile pedestrian environment.
Innovative sheler design showld be implemented to fic the shelter into
the exiting pedestrian environment and reduce ohstrucions,

Dptimizing Traffic Flow: Passive Transit Priority
Signal Optimization

Signal timing schemes often are developed to minimize vehicle
delay and vehicle stops. Vehicle delay is an appropriate proxy for
delay imposed (o g person in many urban areas where average
vihicle nccupancy s close to one. However, in lransit corridors,
such as San Pablo Avenue, one should weight buses more heavily
than wulemaobiles becanse of their high load factors. To achicve the
highest people-moving capacity of the arterial, which minimizes
delay to all people, TRANSYT-7F signal timing software was
used to develop and demonstrate a passive wansi| priotity signal
optimizing scheme (730,

Twa destinetly dilferent kinds of wansit prionity can be modeled
with TRANSYT-7F. Pasaive priodty relics on INEXPEns Ve geomelric
and signal Hming changes that can significantly decrease the delay
and sumber of stops for transit vehicles while minimizing negative
eftects on the noroal tmffic flow, Active priorily uses different detec-
Hon techniques to give extra yreen dme o the transit movement when
the transit vehicle comes at the end of is green phase.

PR T e o e 1 e L
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Active priority takes green dme from undersaturated crosg strost
However, many of the intersections on San Pablu Avenue are highty
saturiled on all approaches. This reduces the effectiveness of agtiyg
prionity because it imposes more delay on cross-street tmaifip ang
buses. Passive prioricy simply requires optimizing the aignal timing;
while properly weighting the transit movements to account fr the
tact that they carry many more people than do cars and trucks.

For this analysis, the congested morning peak period was choyey: ’
as the study perdod. For the moming peak, o fixed-time signal fims
ing plan wus developed, by making the assumplion that the north
and south thoroughlares already pet the maximum allotmen; o i
green dme. Assuming that the arterial is already allotied its mu;.
mum gresd time allows elimination of active priority strateyies sinpe
their elfectiveness is limited when the side streets are already receiy. .
ing their minimum green and there is no green time 1o spare, Addi-
tiomally, the assumption was made that all the eycle lengths will be
the same s as to create a corridor with good progression and Zond
passive iransit priority, The existing cycle length varies from o4 5 10
E20 5, and the oplimized signal timing plan will have a fixed cyche
length of 1005,

The base casc was modeled, the new cvele length was modeled
without bus weighting, then weighting was added to buses for a third
cuse, The improved signal liming plan doss not provide a large dis-
advantage (o the normal traffic flow while providing significant
benelit o the flow of buscs, ‘The optimized conditons with welghied
Puses reduce bus passenger delay by 33% from the existing condi-
tions, The total slops were reduced substantially, by 41%, and the
travel dime was reduced by 9%, These improved messures of effec-
tiveness come at the expense of cross-street and low-wieight vehicles
{single-occupant vehicles), but the rotal systemwide person-hour
delay, number of stops, and travel lime are reduced significantly
{Table 1).

Geometric Changes to Improve
Bus Parformance: Microsimulation

Microsimulation models give analysts the ability to investigate
the eflect of peometric changes oo matfic vperations, A Paramics
microsimulation modal was developed w simulate the MOMming peuk
traffic conditions along hoth San Pabio Avenue and the parallel [ree-
way, 1-80, by using data provided by Caltrans and ACCMA (4,
15}, Hourly affic counts, continuous speed, and travel imes were
provided for San Pablo Avenue and 1-80, By using these data, a net-
work was developed and calibrated that included San Pablo Avenue,
the 1-80) frecway, and all interchanges along the segment and those
pertions of major srterials that connect San Pablo Avenue with 1280,
The existing signal timing as well as (he aptimized signal Hming
schemas were modeled (7.3},

Onee the network was fully buill, an express bus route wis inserted
inte the network. This route follows the San Pablo Roprid bus route G
(72R) operated by AC Transit from Dewntown Cakland o Contra i
Coute County Communiry College in the city of San Pablo, The route -
and associated bus atops were entered into the mode] so that anprove-
ments could be measured in rovel tme improvements to the bus
service, m addition to the vehicle tavel time,

The model was calibrated by following procedures documenisd |
in the literalure (/6-7%), The calibraled network was nsed (o pro- s
duce hase case measures of effectiveness and then simulared soveral |
alternative infrastruciure and signal operation improvements for i
San Pablo Avenue
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TABLE 1 Comparison of Messuras of Effectivensas Amang Simulated Signal Timing &ltarnatives
Totad Travel Time {vhph) Totl Delay (vhphy Toral Srops Cvph

Performance Measire Buses Ciher Systam Tarnl Buses Cither Swvstem Total Buyey iher Syztem Total
Exisring; no bos weight e 1,503 1,528 & Tt | B34 91,970 U2 B34
Optimmized: oo bus weigh 22 1,307 1,329 5 356 il 578 6,521 65,0k
Optimized; bus weight 21 1.340 I.361 4 529 (33 514 649,278 (2,797

| Fercentuge differenes from existing conditions

| Crprimizad: no bus weight —1 -13 -13 17 <25 23 35 =30 =3

| Optimized; bus weight ) ~11 -11 —33 21 -2 —~4 -25 -25
Benefil of bus weight = -2 -2 17 - e T =4 -5

whiph = vehicle hours per hour, vph = vehicles per oo,

Alihough the travel time for the buses improves slightly under the
- new signal scheme, the passive priority dming alternative does nor
aive the express hus any advantage over cars because the bus still
pprerates in mixed How lanes, To give the express bus an advantage,
geomeliric alternatives were simuluted in which a quene jumper lune
was added at each intersection with long queves during the peak
perickl. These are the mtersections where the bus stands to aain the
greniest Increase in travel time.

Intersections with slow approaches and residunl gquenes were
itentified by nsing data trom previous studics ( {4, and those inter-
sections were improved by widening the approach and taking width
from the existing lanes. The rwo-through-lane, 24-it cross section
(121t per lane) was widened by 6 [t 1o make a three-through-lane,
30-ft cross sechion ¢ 10 [ per lane). In the nortbbound direction, four
quenc jumper lanes wers added st the most problematic intemses-
tions. [n the soulhbound direction, eight quese jumper lanes were
aclded af the problematic intersections, The queue jumper lanes wers
added oo the shoulder side of the roadway 1o fucilitute casy cntrance
tor the bus bay on the far side of the intersections. The additianal
space required for the queue jumper lanes can be taken exclusively
from the existing right-ol-way by restriping, limiting en-strect park-
ing. nurrowing the median, or widening the road (by narrowing the
sidewalk ), Many of the on-street parking spaces have very low ley-
els of wtilization, especially during the morning peak before retail
husinesses open (£2). Utilizing this space for queus jumper Tanes
could be a better use of this road space, at least for portions of the day.

The addition of queue jump tanes did not significantly improve
trived lime along the entive comider. because of contlicts with e
tnixed-flonw traftic and bus stop configuration, However, for one inter-
mediate irip, from the El Cerrito Del Morte BART station to Broad-
Wy and l4th Streer in Oakland, a seatistically signilicant (99%
ehnfidence level) 3.5-min ravel time decrease is found when quene
jumpers are adided, in addition to a smaller standard deviation
1153 versus 2,37). This time savings becomes more significant ziven
+ that the destinations are twe of the heaviest boarded and alighted
= Stopson the 72K ronte (26, 0 210 The smaller standard deviations
- thserved are also of considenible importance because they imply that
- Umival times are more consistent when queue Jumpers are added,
tiey result i less disparity between the bus schedule and actual
- bus arrivals, Previous studies looking ar the performance of the T2R
- Toute have pointed (o the on-time performance as an arca of diffi-
Culty (20%. Both on-time performance and travel time performance
=W highly serviced areas are of main concern to expreas bus operators
-i0d] their patrons. Although the travel time performance of the 72R

[ o e

MO A

may not be vastly improved by the addition of quene jumgpers in the
study, the Gme that is saved will benefit a large number of riders,

Traffic signal dming models and network simalation models can
be effective tools nol only in traffic operations and management bul
alsa for wansit planning and sireet design. By using data availabie
from state departments of transpormtion, Tocal govermments, und
stmple field observations, this study shows that alternative bus pri-
ority schemes and simple geometric improvements can be evaluuted
2asily, onee the models are calibrated. Such improvements can be a
low-cost, highly effective way 1w improve the performance of urban
arferials such as San Pablo Avenue,

COMMUNITY INVOLVEMENT

The end users of the system are the ones whom public agencies are
meant to serve. There are many stakeholders in transportation or
development decisions, and many times these stakebolders have the
pawer to stop or aller the outcome of apecific projects or plans. Thus,
it 15 in every party’s best interest 1o be involved in lhe decizion-
making process from the earliest phases of preject implementa-
tion. In the case of San Pablo Avenue, the revitalizadon process is
it long-term endeavor,

Developer Interviews

Developers can offer remendous insight into land nse markets as
well as some of the hurdles that muat be overcome to construct o
suceessful development. In the case of Sin Pablo Avenue, develop-
ers that specialize in infill development were interviewed regarding
some of the difficullics with developing in the Bay Area s well as
some ol the current market influences (27, Planning sgencivs encounr-
aye mixed-use residential desvelopment with Arse-foor rewsil, Devel-
opers cite the remendous housing demand and the low retail demand
ileng many sections al’ San Pablo Avenue as a major difficulty when
developing a parcel. Retail space is often vacant long after all the res-
igential units have sold. Forcing developers 1o incomporate a mix of
ugess in all large-scale developments increases the cost of the resi-
dentizl development in an already expensive housing market, Rather
than requiring mixed-use developmen! along all sections of San
Pablo Avenue, nodal activity centers should be designuted around
major transit stops aed transfer points, Mixed-use development
should be reguired only ai these activity centers, and high-density
residential development should be filled into the inlermediace areas,




Muost developers stated thee parking minmums were too high and
parking should be market doven. Some developments have a higher
market for parking space than others. Generally, the developers rec-
ognize thal parking is needed snd that their developments appeal 1o
different markets with varying parking necds. Restriciive parking
policy reduces the marketability of some develbpiments. Some plan-
ning agencies slong San Pahlo Avenue have been more lenient and
respansive than others along San Pablo Avenue, and this has led 1o
rapid development in some eities and slaw development in others.
Stresmlined permil approval processes and community involvement
processes coull significantly reduce the cost of development along
the avenue, thus reducing the cost to the residents and making the
venuc § more attractive place to live,

Merchant Interviews

Interviews were carried oul with merchants ai key activity centers on
San Pablo Avenue, Their impression of the avenue, key problems, and
reasons for locating on Sun Pablo Avenue were investipated. Most
merchants enjoy the amount of activity on the avenue, s icis one of
the: busiest nerth—south corridors in the East Bay. Although they dis-
like: the traffic and congestion. they appreciate the cxposure they
bring. Merchunis had mixed feslings about the bus investments.
Most il not think that it improved the hosiness in the area, and few
of their empliyess or customers use the service. Most thought that
parking inlrasoucture is inadequare {especially those without their
own [ots), and they would [ike more available parking, Cne of the
greates| benefits of interviewing merchants s that one can idenlily
dccurate tip penceration patterns {i.c., when and how many costoners
frecjuent thelr establishment). This could aid the planning process in
the funire when the impact of suih development is delermined.

Community Surveys

surveyingresidents of the immediate neighborhoods surrounding Sun
Publo Avenue can give asense of whitt types of services are demanded
end what services are used, Important demographic information can
be collected, and travel patterns can be identified. More than 500
residdents were surveyed in neighborhoods summounding San Pahlo
Avenue, sparning all demographic groups. Most people said they
chioese 0 live on San Pablo Avenoe becanse it is affordable and it
has converient transporiation aceess. Very fow people think that the
avenue has an atracrive design, Most people use the avenue a5 a trans-
portation corridor lo access the parailel freeway or to access shopping
e reslaurants, Che of the mast frequent responses to a question refated
I0 possible irmprovements is the desire for more restaurants or cafés
alang the avenne. The preatest problems associated with the avenue
are mostly related W appearance, as residents cite that many arcas are
dirty and rundown. Because of the mixed-use development and high
level of ransit service, more than 4% of residents choose (o SO
e to work by an allemative mode of transporation, Overall, com-
munity surveys can be an eifective ol with which to identify trave]
paltzns and residlentiol choices and desires of 2 communily,

Focus Groups

Toidently some of the more subtle interests of communities, focos
groups should be conducted, Respondents of the community survey
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were given an option o participate in neighborhood focus 2roups 'r# 1
discuss specific issues related to their communities, Some inlerege 0
ing insights camne from these mestings, Focus aroups reinforges § I
deaire for more neighborhood-serving retail and reseaurms, Oneg
the percedved problems along the avenue is a large amount of ay
uses {Earages, gas slalions, eic.); however, most residenis yae thiige L
services on a regular basts. Although city planners might FECOMmman] &
phasimg oul thess uses, residents rely on them and would preﬁaq-ﬂm;
they improve their fagades and operating procedures, m.'tnimi_-gj;fg !
noise ind other annoyances, There are successful examples of Bltrgp g
Hye auto uses near residential developments that are assets ig ihe
community, Inferestingly. in the survey many people mentioned fhy
their favorite places along the avenue are big-box shopping deval:
opmeents, but in the focus groups, they mention that they like the
shopping opportunities of such & development but they dislike the
design. Although focus groups can sometimes be biasad, depending ;
un who participates, these subtieties are dilfficult to capiure -.:.-'h];
other, less biased methods of attaining community attiludes,

COMNCLUSION

Redevelopment of an urban arterial whose original purpose iz obso-
letes iz a difficult 1ask, Many parties have a stake in ransportation
and land use improvements, and it is vieally important to look at the
revitalization process from a systems perspective. Transportation
improvements will have limited effect with inconsistent land yse
improvements. Expensive transit investments coupled with suburban
land use requirements result in marginal increases in transic riddership.
Conversely, land wse improvements without adequate iransporiation
infrastructure vield congestion and spillover effects that alarm neigh-
borhood organizations and other stakcholders. Stakehnlder input is
vitally important at all stages of the development process, particalirly
early m the process, so there is 1ittle g stake when the desires of
stakeholders are negotiated,

This paper identified several Tmportant wols related to land use
planning, transportation operations and desizn, and community
involvement and applied them to (he analysis of San Pablo Avenue.
Land use plans must be specific to a particular corridor. and within
that cormidor, areas of actvity or high transit access must have
incentives or mandates 1o develop in g transst-oriented marer, This
includes providing incentives lor high-density mixed-use develop:
ment with jower parking requirements that reflec) hizh levels of
transit access, Parking should be consolidated and shared hetween
uses, Different land uses have different parking requirsments at Jif-
ferent times of the day, so parking should be urilized as much as pos-
sible throushout the day, This consobidated parking can he funded
by using m lieu fees, and the reduction of scattered parking lots will
mike access by both auto end transit easier and more eMcient. The
permit process should be streamlined to encourage development
This can be done by using form-based zaning that the communicy
agrees on beforehand, Himiting the risk to developers and encourag-
ing conumunity participation 4 the heginning of the development
Process.

Streats should be designed 1o encourage pedesinan accessibility
Transil amenides should not be obtrusive and should be Buill into
the pedestrian environment. Simulation (0ols are a powerful resourcs
with which to 1251 and optimize traific signal operation and geo-
metric changes b the roadway. Fmprovements can be quantitatively
analyzed wilh o minimum smount of investnent, and their effect |
on transit, iralfic, and the pedesirian environment con be analyzed.
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Community involvement is of ntmost importance. Surveys and
inlerviews of stakeholders, including developers, residen|s. and
merchants, can give unparalleled insighe o (he market conditions
driving development and commerce as well 4 penples” modvations
for residence location and travel, This gives all perties 2 forum in
which i expreas their opinions and needs, As community members
are paining mare influence in the decision-maling process, their
Views arc becoming more critical during policy development.

San Pabla Avenoe Is an exceflent example of a cormridor that used
W serve a very different purpose thun it does today, There are tremen-
dous opportunities for infill development and densification, hut many
ot the opportanities are not economically feasible because of uncer-
tain plinning processes and unreasonable requirements. As a result,
the avenue is dotted with vacani or underutilized parcels that severaly
reduce the attractiveness of the streel, Dievelopers choose to [avest
in easier greenfield development on the urban fringe, perpetuating
unsustainahle growth and transportation patterns. Changes in irans-

portation engineering and city planning practices are required for
streets like San Pohlo Avenue to undergo true revitalization,

ACKNOWLEDGMENTS

This work was funded by the University of California Transportation
Center, Caltrans District 4, ind the Environmental Proeetion Agency.
The suthors thank the students of CF 218 and CF 114 fir their help
with data collection and analysis, Caltrans District 4 provided sup-
port in collecting and sharing the data and information nsed in this
study. The authors thank Becky Frank and Wingate Lew, The authors
also thank Cyrus Minoofar of ACCMA, who provided valishle
informatior.

REFERENCES

L. Bay Area Smart Corridors Program, W W SMAMLOCIgs. com. Accessod
Tune 1, 2004;

1. Bremneman, R. ZAB Approves San Pahlo Condos. Ferkeley Daily
FPloger, Dec. 14, 2004,

3. Shaw, I, G. Planning for Parking. Univessily of lows Puhlic Pulicy
Center, Ames, (0407,

4. Innes, [0, ML O Ircha, wnd D, &, Badoe, Factors Affecting Auroab e
shoppang Trip Descnations, Jowmel of Urban Ploming and Developmen,
Yal. 716, No. 3, 1990, pp, 106136,

298¢

3. Shiftam, ¥, and R, Bud-Eden. Mideling Respanze 1o Parking Foliey, In
rangmriation Resetrch Record: Jutirnnl ufthe Transportion Resaiieh
Bowrd, Mo, 1765, TRB, Nativnal Research Council, ‘A‘Hshjngmm Do,

2001, pp- 2734,

- Mildner. G5, C. 8., ). G. Steuthman, and M. §, Blanco, Parking Priliciey
end Coimmuting Behuvior, Transporration Cuarterly, Vol 51, No. 1
Wiriler 1997
7. Parking Gereration, 2nd ed. TTE, Wazhingren, D.C., 1987,

8, Fhoup, D The Trouble with Minimunm Paricing Requiremeney. Trang-
portatione Research Pare A, Vol 33, 1999 op. S40.574,

9. Shared Parking. Urban |and Institute, Wazhingron, DLt (983,

W, Smith, T. P. Flexible Parking Requirements. American Flanning
Association, Washiagton, D.C,, 1983,

L. ADA Srandards for Accesaibie Rezizn, wuw nsdig. goviertfadn/stdepdf,
him, Accessed Tuly 29, 2004,

12, Deakin, B Revitalizarion of San Pable Avense: Caklund Threough EJ
Cervito. University of Califoenin, Berkeley, Dec. 2004, worw.uete pey
sinpablo. Accessed Tuly 20, 2005,

13. Higgins, N., 8, B, Huey, C. Cherry, B. Dealdn, and A, Skubardonis.
Oplimizing Transit Priority on o High Yolume Urhan Aredal: A Case
Study of Sun Pahlo Avenos, Tn Regional Express Bus Plan. Caltrans
Drstrizt 4, Oakland, Calit,, 2004,

14. Fehr & Peers Associares, San Pablo Corridor ITS Proféce Technival Men-
oratdum Fiald Date Collection Bepors, Alamedy Counry Comgesricn
Managemnent Agency, Oaklund, Calil, 2003,

15 Fehr & Peers Associntes. Sar Pablo Corridor ITE Project Technical Mem-
craiidirn 82 Lxvisting Conditions and Mode! Validasions Repert, Alumeda
Eonnty Congestion Management Apengy, Cakland, Calif,, 20003

1. Dowling, R., A, Skaburdonis; I, Hulkias, G, MeHale, and €, Zamenit,
Cinidelines for Calibration of Microsimulation Models: Framework and
Applications, In Transportation Research Record: Soverral af the Trams-
peration Rerearch Board No. 1876, Transportation Resenrch Board of
the Mational Academies, Warhington, D.C, 2004, PR 1-5

1T, Dowling, B A, Skabardonis, and V. Alexiadis, Traffic Anadvsis Toothos
Vodlwme M1: Cuidelines jur Applving Traffie Microsimulurion Software.
PHWA-HRT-(M-040, FHW A, U5, Department of Transpoovatios, 2004,

14, Gardes, ¥, A D. May, Ir., 1 W, Dahlgren, and A, Skabardonis. Fres-
wiy Calibration and Application of the PARAMICS Mode!, Presented
at Blst Annual Meeting of the Transporation Research Board, Wash-
ington, DLC., 2002,

19, PARAMICE Vil Calibration Nate. Quadstans Lid., Bdinburgh, United
Kingdom, Jaly 2007,

20, Nelson/My guurd Consuiting Assuciates, Sun Pablo Caorrider Analvais:
Phese 2. AC Trinstt Agency. Cakland, Calif,, 2004,

21, Mejius, L., and E. Deakin, Redevelopment und Revitalizatinn Alumg
Urban Arterials: Case Sty of $an Pabio Avenue, Califemis, from the
Developer Perapective. In Trampertation Reseqich Revapd: Jowmal of
the Transpertasion Research Board, Ne., 1002, Transportation Research
Baard of the Naticnal Academiss, Washingeon, D.C,, 2005, pp, 26-34,

e o8

The Tranamortebin ang | and Dlzvelapmans Commities snonsaver pasicanan of
L= paper,



	1 008.tif
	1 009.tif
	1.tif
	1 001.tif
	1 002.tif
	1 003.tif
	1 004.tif
	1 005.tif
	1 006.tif
	1 007.tif



