
REPORT OOT-ffi-10029 

FINAL REPORT - URBAN CORRIOOR IDKJNSTRATION PRCXJRPM EVALUATION 

TEXAS TRANSPORTATION INSTITUTE 
TEXAS A & M UNIVERSITY 
CoUEGE STATION I TEXAS 77?J.t3 

SEPTEMBER 1971 
FINAL DRAFT 

PREPARED FoR 

IIPARTI£NT OF TfWJSPORTATICT~ 
OFFICE OF THE SECRETARY 
AssISTANT SECRETARY FOR ENvIRONMENT & URBAN SYSTEMS 
WASHINGTON, D, (, 20590 



TABLE OF CONTENTS 

I NT'ROIJlJCT I ON • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 1 

PURPOSE AND SCOPE OF THIS STUDY 
QUALIFICATION OF RECOMMENDATIONS 

2 
3 

EXPERIMENTAL DESIGN CONSIDERATIONS························· 5 

THREATS TO INTERNAL VALIDITY 
THREATS TO EXTERNAL VALIDITY ............................... 5 

7 

Sl.JMv\A.RY DESCRIPTIONS OF INDIVIIJlJAL CORRIIX>R PROJECTS······ 10 

HYPOTHESES, RELATIONSHIPS, AND TECHNIQUES TO BE 
TESTED BY THE URBAN CORRIIDR DEMJNSTRATION 
PROGRArv1. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

MAIN EXPERIMENT 
LINE-HAUL SYSTEM IMPROVEMENTS ............................. 
LOW DENSITY COLLECTION-DISTRIBUTION SYSTEM 

IMPROVEMENTS 
CBD COLLECTION-DISTRIBUTION SYSTEM IMPROVEMENTS 
OTHER TYPES OF IMPROVEMENTS 

14 

15 
21 

31 
35 
37 

RECOMNDATI ONS · · · · · · · · · · · · · • · · · · · · • · · · · · · · • . · . . . . . . . . . . . . 44 

APPENDIX 

ATLANTA ••••••••••••••••••••••••••••••••••••••••••••••• 
CINCINNATI 
DALLAS 

.................................... ........................................ 
DAYTON •••••••• 
LOS ANGELES 
LOUISVILLE 
MINNEAPOLIS 
NEW HAVEN ....................... 
NEW YORK 
PHILADELPHIA 
WASHINGTON, D. C. 

.................................. 

46 
60 
73 
78 
92 

100 
117 
128 
135 
144 
160 



I N T R 0 D U C T I 0 N 

The main purpose of the Urban Corridor Demonstration 

Program (UCDP) is to test and demonstrate the concerted use of 

available techniques for relieving traffic congestion in radial 

corridors serving major urban centers. This program draws on 

the present programs of the Urban Mass Transportation Administra

tion and the Federal Highway Administration - including UMTA's 

grants for capital facilities and equipment, research, demonstra

tion, and technical studies; and FHWA's fringe parking, TOPICS, 

and other construction programs. Limited special funding is also 

provided for Urban Corridor Demonstration Program. 

The Urban Corridor Demonstration Program is, by 

definition, a demonstration program. It is concerned with 

identifying transportation innovations and improvements with 

potential nationwide application. Of vital interest to the pro

gram is the development of supportable findings and experience 

that can be extended to cities other than the demonstration city. 

Contracts have been awarded to agencies in eleven 

metropolitan areas throughout the country for the conduct of 

UCDP projects. These are: Minneapolis; Dayton; Cincinnati; 

Washington, D. C.; Los Angeles; New York; Louisville; 

Philadelphia; Atlanta; Dallas; and New Haven. Demonstration 

projects in these cities include a variety of transportation 

improvements, ranging from TOPICS-type improvements on major 

roadways serving the demonstration corridors to high-speed buses 

on exclusive rights-of-way. This diversity not only permits 

demonstration of different techniques, but examination of the 

impact of different urban conditions on the effectiveness of 

these techniques. 



PURPOSE AND SCOPE OF THIS STUDY 

The evaluation of findings from the Urban Corridor 

Demonstration Program must be directed at two levels. At the 

local level, the evaluation is concerned with measuring the 

effectiveness of the various techniques tested in each corridor. 

At the national level, the evaluation is aimed at identifying 

the urban and environmental conditions for which each type of 

improvement is appropriate, or conversely, determining the types 

of transportation improvements most effective for different 

urban conditions. 

Overall program evaluation requires measures of 

effectiveness developed from the local evaluations and other 

information describing the conditions under which the local 

demonstrations are conducted. This, in turn, requires that 

information from the local projects be reported in common terms 

so they are readily comparable. 

As a part of its planning study, each of the eleven 

metropolitan areas participating in the program is required to 

prepare a detailed process for the evaluation of its proposed 

demonstration. It was recognized that a wide variety of eval

uation process might result from this approach and that the 

separate evaluations might not satisfy the requirements for 

comparability. Therefore, this study was undertaken to 

coordinate the evaluations of the individual demonstration 

projects. 

This study addresses the evaluation of the demonstra

tions at both the local and the national levels. For the local 

level, the objective was to design a process for evaluation to 

elicit uniform quality information from the eleven individual 

demonstration projects. This process is documented separately 

in the Urban Corridor Demonstration Program Evaluation Manual 

that is intended to give guidance to each UCDP project. The 
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manual also provides a general framework for the design and 

evaluation of future demonstrations. It discusses basic con

cepts of experimental design and evaluation related to trans

portation demonstration projects, and suggests specific schemes 

for evaluation of several types of transportation improvements. 

In addition, the manual recommends data collection techniques 

and analysis procedures. 

For the national level, the objective was to develop 

an overall strategy for evaluation of the program. This 

strategy, the subject of this report, indicates different types 

of social and technical effects that could be examined in the 

test corridors of the current demonstration program. It also 

suggests a number of general considerations pertinent to the 

design of any demonstration project. 

The Appendix of this report contains descriptions of 

the demonstration projects planned for each corridor. These 

descriptions include the specific techniques and relationships 

to be tested in each corridor. Factors that may affect the 

validity of these demonstration projects are also identified 

and a study approach or evaluation scheme for each project is 

suggested. 

QUALIFICATION OF RECOfVYv1ENDATIONS 

The information in this report is based on a review 

of project documents (including grant applications, contracts, 

early implementation proposals, and periodic progress reports), 

on-site visits, and correspondence with project staffs. Avail

able time and resources limited the ability to become completely 

familiar with the pertinent details of each UCDP project. 

Furthermore, implementation plans for the individual projects 

are not yet finalized. Consequently, this information has some 

limitations. 
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Reconnnendations specific to individual projects, 

therefore, should be regarded as a model of a general evalu

ation framework. Where these recommendations are at variance 

with actual conditions, they should be updated as the details 

of each project become available. Details of project imple

mentation will be available from the implementation proposals; 

pertinent characteristics describing the corridors will be 

specified in the project evaluation reports. 

This report should not be construed as the final 

representation of what the individual UCDP projects can or 

hope to accomplish. It is intended only to suggest the general 

framework appropriate for the conduct and evaluation of a trans

portation demonstration program. 
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EXPERIMENTAL DESIGN 
C 0 N S I D E R A T I 0 N S 

For the Urban Corridor Demonstration Program, several 

common factors can jeopardize the ability of individual projects 

to demonstrate intended hypotheses, techniques, or relationships. 

Other factors may limit the application of these findings to 

other metropolitan areas and corridors. Campbell and Stanley(l) 

have identified these factors as "threats to internal validity" 

and "threats to external validity." 

An understanding of these threats, together with a 

clear recognition of the program goals, is essential for 

selecting improvements and priorities for their implementation 

which will provide the types of demonstrations intended. 

The descriptions for the individual demonstration 

projects, included in the Appendix of this report, identify 

many of these "threats." Several of these are included in the 

following discussion. 

11-IREATS TO INTERNAL VALIDITY 

To be internally valid, an experiment must be designed 

so the technique being tested produces an identifiable response. 

In transportation demonstrations, the following potential 

"threats to internal validity" are common. These potential 

problems should be carefully considered in planning both the 

implementation and the evaluation of the demonstration. 

1. Campbell, Donald T., and Stanley, Julian C., Experimental 
and Quasi-Experimental Designs for Research, Rand McNally 
and Co., Chicago, 1966. 
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1. Confounding of effects. 

Confounding refers to mixing two or 
more techniques, test conditions, or other 
factors so the effects of each cannot be 
measured separately. 

For several of the present UCDP 
projects, two or more techniques (such as 
parking price changes and transit system improve
ments) intended to encourage transit patronage 
will be implemented concurrently. If a net 
change in patronage is observed, it may be 
impossible to identify the influence of each 
improvement. In other cases, the effects of 
the UCDP improvements may be confounded with 
effects of other external factors (such as sub
way construction in the CBD or roadway con
struction in other corridors). 

2. Selection of measures of effectiveness. 

The characteristic (i.e., cost, 
travel time, accident rates, etc.) chosen for 
measuring the effectiveness of an improvement 
must be sensitive or responsive to that improve
ment. Similar types of improvements in different 
corridors may not produce measurable responses 
in the same characteristic; or the scale of these 
responses may differ (i.e., changes in travel 
time through a bottleneck versus changes in 
total trip time through the corridor). 

The measure of effectiveness for a 
particular improvement must also be selected 
in accordance with the project objectives. 

3. Stability of effects and length of time 
required for monitoring such effects. 

Staged implementation of projects 
must permit enough time between stages to monitor 
the effects of different combinations of improve
ments. Many of the UCDP projects will not last 
long enough to identify the long term effects, 
however, where significant long term changes 
are anticipated and it is desired to monitor 
these changes, the evaluation must be continued. 
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Long term response to the demonstra
tion project (in terms of land speculation or 
other actions requiring commitment of large 
sums of money) may be less significant than if 
the same project were implemented with a more 
permanent commitment to continued operation. 
Interpretation of the results should recognize 
this possibility. 

THREATS TO EXTERNAL VALIDITY 

Threats to external validity are those factors that 

restrict the application of demonstrated findings to other 

corridors and urban areas. In the context of a transportation 

demonstration program, potential threats to external validity 

include the following: 

1. Suitability of techniques being tested for other 
corridors and urban areas. 

Many of the demonstration corridors 
have conditions or problems that are unique. 
These include topographical constraints, com
binations of transportation modes and their 
terminals, and unusual characteristics of trans
portation demands. Results of improvements 
aimed at these local problems may have little 
value in helping other urban areas solve their 
transportation problems. 

2. Identification of factors that influence the 
effectiveness of the techniques being tested. 

Factors that influence the success 
of the demonstration techniques must be 
thoroughly documented in terms of character
istics that can be readily measured in other 
corridors. 

3. Range of test conditions. 

To develop comprehensive information 
relating the effectiveness of various improve
ments to corridor characteristics such as 
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population density, income levels, or 
initial congestion levels, the overall demon
stration program should provide for tests of 
each major technique or improvement for a 
broad range of urban and corridor conditions. 

Numerous types of experimental designs have been 

proposed to counteract or negate these various threats. While 

formalized in an extensive body of literature, (l,Z, 3 , 4) these 

designs generally apply to specialized sets of conditions. 

The Urban Corridor Demonstration Program includes a 

wide variety of conditions that affect the validity of the 

experiments; the evaluation of similar improvements in different 

corridors may require different techniques. Attempts to mean

ingfully categorize the experimental designs applicable to 

these individual demonstration projects are further discouraged 

by the unfamiliar and somewhat awkward terminology. Instead, 

the "Suggested Items for Evaluation" included for each project 

in the Appendix suggest general evaluation schemes that appear, 

on the basis of available information, appropriate for the 

individual demonstration projects. 

The design of a demonstration project must consider 

not only the scheme for evaluation, but also the selection and 

phasing of the improvements to be implemented in each corridor. 

1. Campbell, Donald T. and Stanley, Julian C., Experimental 
and Quasi-EXJ2erimental Designs for Research, Rand McNally 
and Company, Chicago, 1966. 

2. Fisher, R. A., The Design of EXJ2eriments, Oliver & Boyd, 
Edinburgh, 1935-1951. 

3. Snedecor, George W., Statistical Methods, The Iowa State 
University Press, Ames, Iowa, 1937. 

4. "Research Project Design and Program Development," Highway 
Research Record, Number 338, Highway Research Board, 
Washington, D. c. 1970. 
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No amowit of sophistication, competence, or detail in measuring 

the results of the demonstration can compensate for failure 

to design the total demonstration to yield meaningful and 

useful results. 
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SUMMARY 
I N D I V I D U A L 

D E S C R I P T I 0 N S 0 F 
CORRIDOR PROJECTS 

To determine how urban conditions influence the 

applicability of different techniques, these techniques must 

be tested for a variety of urban conditions. The eleven 

metropolitan areas included in the Urban Corridor Demonstra

tion Program provide these varied test bases. 

Most of the demonstration corridors test the net 

effectiveness of a combination of several techniques or trans

portation system improvements for relief of congestion. Most 

projects also provide the opportunity to examine, at least 

partially, the effectiveness of certain individual improvements 

that comprise the total project. 

Table 1 indicates the types of improvements proposed 

for each of the demonstration corridors. Table 2 provides a 

subjective description of the characteristics of each corridor 

that are likely to influence the outcome of the demonstration. 

Taken together, this information indicates very generally the 

inferences that can be drawn from the program regarding the 

influence of local urban conditions on the effectiveness of 

each technique. 

There are many limitations on the type of informa

tion that can be developed from each of the demonstration 

projects, particularly with regard to evaluation of the 

individual improvements. These are discussed in the subsequent 

sections and in the Appendix. 
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TJllllE 1 

SutV\R'( Cf I~PIOO'ENfS PIIBEED BY UC1P PRJJECTS 

TYPE OF lf1>ROVEl'ENT M, . ~11A~ i ~!;; I) .t ff, ~ # #/Ii ~;~f & // ~1 $, ~J) ~$. 
UJRRIOOR-WIDE SYSTEM OF lf1>ROVEMENTS x x x x x x x x x 

LI NE-HAul SYSTEM !f1>ROVEl'ENTS 

LINE-HALL FACILITY lf1>RJVEl'ENTS 

RAIL FACILITIES x 
EXCLUSIVE ROA™AYS OR RESERVED LANES x x x x x 
PRIORITY BUS TREAMNT IN MIXED x x x x TRAFFIC x 
RQl\LWAY lfi>ROVEl'ENTS WllHOUT PRIORITY x BUS TREAlMENT x 

LINE-HAUL TFW-ISIT SERVICE lf1>ROVEl'ENTS x x x x x x x x 

Lari Jl:NSITY CoLLECTION DISTRIBUTION SYSTEM 

lf1>ROVEl'ENTS 

PARK-Rm: l.oTs AND TERMINALS x x x x x x x x x x x 
SCHEDULED l.ocAL Bus x x x 
Jl:!.wID RESPONSIVE Bus x x 
PASSENGER SHELTERS x x 0 x x 

am CoLLEcr10N-D1smrnur10N SYsTEM 

!f1>ROVEl'ENTS 

SHUTTLE Bus 0 x x 
TFW-ISIT TERMINAL x 0 

OlrER TYPES OF !f1>ROVEMENTS 

PRIORITY SYSTEMS FOR BusES IN MIXED 

TRAFFIC 

PRIORITY ENTRY TO FREEWAY a x x x 
Al/TCM\TIC BUS II:l:NTIFIER OR LOCATOR x x 
SIGNAL PREEfi>TION x x x x 

STAGGERED WoflK lhJRs x 
PARKING PR1cE PoLlcY x 
r.AR POOLS x x 
f.ct.T.mER INFOWlllTION SERVICES AND 

1'1AAKETING f'RooRAMS x x x x x x x x 
--

X - l'Y'opos>:Jd unde11 llr•ban t:orridoP Demonstration Pf'OsJPa!Tl· 

0 - l'l'OJJOBt?d m• implemented under other projeets. 
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TABLE 2 

Q-IARACTERISTICS OF DEfv10NSTRATION CORRIIORS 

I0u<;TRATICJ< Ccl<R!ID< 
Soc10-Em011c CJ.wocrERISTlCS REi..ATJVE ~IENTATIOO OF 

Cl' UJRRl!D< TRAV1::L TO GD 

lru!SVIUE - f"E:D11..t1 IN0Ji£ IN WIER Nl£A (\.+!ITEL - SE\oERAt. /"A.JOO GeERATMS WITHIN 

-~~AI~i~ AAfA 

CCRRIDJR, 

- Ci:m:IIEP.ABL.E CROSS-CORrmx~ 
>llVEl'ENTS. 

- Commm Ell.li£WUES u:o.sav r:EFINED. 

li'!ttff.Pf'QIS 
- ~l~tfi~ MJST OF 

- S'rR:ff3 CIUENTATIOO TO ffiD, 
- SEVEPAL MAJJR GENERATORS WI1H1N 

- P,,P ID GR0011 RATE, CCRRID:F, 

- PoTENTIAL FOO ccmnt.ED 
IE'IEUlPf'ENT. 

~Ew HAVEN - H!Gt !NCI:>E IN l.HesH!RE />M) H.vaN -
llUTBl AREAS (..,!TE) , -~I~Lfo ~~~~~ 

-~~·-~Xfil'<BlACl<l. 
- Lil< IENSITY, SCAmRED IFIEl..CfloEllT 

IN '1'.:IST CF THE CORR!Im, 

- f'oTENTIAL Fal FU1U<E GRCWll<, 

'e;Y~ - HIGI !NCIJ£ THFlll.£HJUT CORRIOOR, - Snm; OOIENTAT!CJ< TO IJlll, 
- Exrner-e.Y l.MGE POPIAATICJ<, - LARGE CBD AND LIMITED RIVER (R)SSIMiS 

INF!..l.BKE TRAVEL PATIERNS WITHIN 
o:mrn:R. 

PM 1 LArELPH r A - H!GI JNCXH: IN OUTER Pff.A (w-iITE), - Snm; OOtENTATICJ< TO Olll. 
- ~ lNCXff" IN INNER Afe. (BLACK} I 

l\AsH!l'(;TCN - fhGH lr-m-E IN OUTER AREA (M-IITE). - Au. AREAS STRCmLY OOIENTED TO CED. 
- l..!M INCCl'"E IN INNER AREA (Bl.ACK) , - RELATIVELY U\RGE CBr AREA AFFECTS 

-=~L~~~b~. 
TI-IE TRA\IEL PAffiRJ,;s MD f'OrE 
REQUIREMENTS, 

EO.MJARY, - TRAFFIC DIVERTED FR0-1 r.-e: SHIRLEY 

- PoTENTIAL GRCWTH AREA FOR GOVE~-
HtGl-ft'4i\Y AFFECTS TPAVC:L IN rrns 

r-ENTAL FACILITIES, POPULATICN 
CORRIIXJR, 

MD OTI-ER IEVELOMNTS, 

PRESENT i:ooESTI "' l.evas PRESENT TRANS I T Ss<v1 CE li:ff>Alll S<>l ilrnEfN /liJro />MJ TRANSIT 

IN ~JOOR IN UlRRl!D< lMER f'Iu.osai llt'l<lVe£NTS 

- Ca«;esnoo IS SEVERE D..Rlrt3 PEAK - G::x:m CO\oEP.AGE - ESPECIAU..Y IN - Pl<EfERENTIAL BlS TIEAT>ENT TO 
PERIODS, L..OiER INCIJiEM9S, ~lIE TI1'E AINNIT!a FCR BUS, 

- ft:lAD FACILITIES AtID AL'ImllATIVES - TRANSIT CDf'.AM' PRESENTLY CffRATES - fa.ATIVE TU£ SAvtt«;S IS OOT ,\qE EXTR81:LY LIMITtD AT PROFIT, AL.'Tl-0.Gi PATFUW3E IS a.EAR fOI, Bl.IT WILL. VN« Mn.Gt-IEQ..INING, wr n£ a::euDJR, 

- FRfEwAy JS PRESENTLY ~TED - Eic!ENst'IE SERVICE TlfWKtlT PART - T 11'£ DIFFERENTIAL ~y VMY cm-
D.RirE n£ PEAK PERIOD, OF CORRIIDR, SlIEWll...Y l'.EPENDING 00 LOCATIOO 

- Jt.TERNATI\IE SLRFACE STREETS ~VE - TP.PHSIT SYST91 PPSENTLY HAS A 
WITHIN CORRIDJR, 

SI~lFlCANT EXCESS CNACI"N NID HlGi ~IT PA'TRJNPGE RATE, 
AFRlRD Gill) 'JRA\'13.. Tlf-ES, 

- UJisIIERABL.E a:tG.STIOO 00 EXISTirt3 - LIMITED SERVICE TO OOTER MEAS, - TIP'E E}(PECTED TO BE Sl~IFIC}Nl"LY 
FACILITIES, - l.oc.AL BUS PA~IZED BY ID'l""INCD-E t£SS FOO TRANSIT TtW1 FOO PRIVATE 

- l.Jm.E LIJ<ELil-D:ID OF cctiSTRUCTIOO GlnPS IN I~ /:ffA, "1Jl), 

OF l'£W FACILITIES, 

- l.lMITED ALTERNATIVE RClJTES, 

- Exrne£ CXJNGESTICJ< Cl' ALL - i>l<EA-wIIE CIJ'IERf<C, - DIFFERENTIN... BEllEEN AUTO Nm Bl.L5 
FACILITIES, 

- HIGI TfWISlT RHERSHlP, 
WILL [Ef'END CN LOCAT100 W11HIN 

- PARKH'3 IS SCARCE NlD EXPENSIVE, a:em::a~. 
- Cl.ID DJSTRIEtrrIOO IS f'CDR, 

- FunJ<E Cl' "1T(JoOOIL.l'S IN T\£ 03IJ 
JS LIMITED, 

- Exrne£. a:::N3ESTIOO OF ALL - fv<EA-;,11E aJ'IER.<l6E, - !i.mJ TPAVEL PRESENTLY ~ RES1RIC-
FACILITIES, - HIGi TRANSIT RIIERSHIP, 

TIVE ~ T!WiSIT ADI~ POINTS 

- PARKIM3 IS SCARCE AND EXPENSIVE, 
W11HIN ~I~. 

- GREAT VARIETY IN ~ OF PUBLIC - IT IS OOUBTFlL THAT UCIF lfffVVE-
- PARKIN.; POL.ICY ClfiRENTLY FAVOOS TRPJ'iSIT, ~ WILL SI~IFICPlffi.Y OW'G 

ALL-DW PARKING, TIE RELATIVE TRAVEL Tir-ES (}I A 
CORRlro:t-Wir:E PA.SIS, 

- EXTRE1'E OJG:STl 00 OF ALL - lt:a::RATE COVER."6E WI THW lliE - f>REFERarrIAL TREA'll-'ENT FOO Bl.SES 
FACILITIES, roRRJ~. W.,Y PROl/lr:E SCM Ttf'£ AfN/WTN:E., 

- PARKING IS SCARCE AND EXPENSIVE. - SERVES f'AINLY TtiE IJ)rINCCM: AAEA. - DIFFERENTIAL IS LIKELY TO I:EPEND 

- RIVER COOSSI~ PROVII:E EFFECTIVE - St.t&iAY SYSlCM I.MER a::r~S"TRU:::T!rn 
Cl~ AAEA OF ORIGIN WllHIN TI-IE 
CDRRIJXR, 

TRAFFIC BARRIERS, BJT NO RWTE Pl.NIED IN CORRIOOR, 
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TABLE 2 (CONTINUED) 

lBmsTRATICW ComIOOR 
Socio·£cnouc Ciww:TERISTics 

OF ComIOOR 

ArlAITTA - HIG< INCX1£ IN OUTER MEA (>t<m), 

- lJ>< INCX1£ IN Itffll MfA (W.cK), 

- RAPID "'™'" RAT!, 

- PcrromAL Rll FVTlllf lE'IEl.mENT. 

C!NCI/'fi6.TI - HIG< INOM IN OUTER MEA (>t<m), 

-~P=Al~~~/.P£A 
-~ IN !"OtEL cn:ES !ff.A 

AO.JAC':EhTTO~l~ 

NEAR ' 

DAu.As - HI<>< 10 l'EDI"1 INCXJ£ """' <>t<m). 
- RAPID GRCMTH RATE WllH FUTENTtAL 

lO cnITI NlE, 

I 
:!Avro. -~x~fM.nm.GiaJT 

- Gro<llt """· 

Les .fl;e.L.Es - fDRRIIXlR IS EXTReELY LARGE, 

- U:wrAINS VARIETY OF POPU..AT!OO 
CJ-IARACTERISTICS ~ L6lID USES, 

- HAS Hi\D RAPID PCPIJ..ATIGI GROn'TH 
PM> cnITINlES lO HAVE GRO'flH 
POl'Er.TIAL 

faATIVE C!<IENTATICW OF 

TRAVEL lO 031J 

-~~~~TAAVEL 
- CffiRn:m FACILITIES ALSO SEIM 

Oll£R ~GENERA~. 

- CcwsilERA!ll..E "i<E'IEI&" <XM1JTif(; 
Fffi lDESTICS Nm 8'fJt.DYEES Cf 
Hll.ETRY IN TI-£ ~II:a:!, 

-=-~I~TO~,OJTER 
-&..t..e-ca..t...AR\ICRl<ERS~Jl'f'ER 

AAf.A APE ~I ENTED TO an-ER 
~ (NOT PR!/'£ CJlnDIIY\TES 

lf'RM>El'TS)' 

- STID-G ~!ENTATI~ TO{][), 

- SEVEAAL MAJa< GB;~TORS 
Wl'THIN THE aJRRIJ:X::R, 

-~~~;.g~r~~TOOS ~~ 
OF ffiD. 

- SE>.£RAL MA.JC« WERATORS 
WllHIN 11£ CORRI~. 

- ST'Retll OR!Erl'TATIOO TO CK. 
- Si-mTAGE OF PARALL.E!.. ARTERIALS, 

PRESENT !iN;ESTI"' l£VELS PResENT TR.ti11SIT SERVra: UwARISCW E£11EEN ""'°AND TRANSIT 
IN ComIOOR IN G:mu~ lM:ER f'Ra>osED !"""°"""''TS 

- ExrreEl. Y SEVERE 00 AU. FAC l UTl ES - ExmlSIVE CIJVERA(E, - &.5 PM:/~ CAA POOLS TO BE GI\IEN 
SERVIOO T1£ CCRRlllJR, - l.rnG 1'PA\IEL Tl1'ES WHtt;; P£AK l-0..RS, ~ PREFERENTIAL TREAWENT Nm 00 

- PARKING IN CED OOES f()T liPPEAA A BE EXPECTED TO REWIRE LCN3ER ~ 

SERIOUS IElERRANT TO AUTO lRA\'EL. - lITilE EXPRESS SERVICE., ID-~ TRAVEL TIP'ES TH#I PRJl/AlE 

- lAAGE PATIDWiE BY "REVERSE" AUTO, 

CClflllERS ' 

- PRESENT FACILITIES USU<\LLY ~ - ea.iszIERABt.£ ~ ElJT RESTRICTED - ~SS SERI/IC: lU BE PROVI[E) 
FREELY BIJT ARE SUBJEcr 1tl FRf.QlENT IN CERTAIN ~ BY m:>ooRAP1iY, 1'4llH BUSES NW CARS IN SN£ 
NIDSE\IERE~, - REl.ATIVELY lJl'«; TRAYa Tlf'ES WITH 1'PNF IC STRE»I, 

- GeooP.AP!iICAL <DISTRAINTS PREVENT ~ RELIAB!L!"N. - LtoR-Tirro:>R Tit-ES uray TC BE 
EXPJWSICJ4 10 ACCIM1JDATE TP.A\IEL - UTllE EXPRfSS SER'IICE, lJH;ER FOR BUS lHNI Fffi PRIVATE 
GRO<lli. AUTO, 

- PARKING IN CBD IS ATIRACTIVE 10 
- LITTLE PATR:WG; BY "REVERSE° - PRINCIPAL EWHASIS FOR BUS IS 00 

AUTO CClflllERS, CClflllERS ' SO£IU.E RELIABILITY, 

- fREEwAy IS 1-EAVILY CI:N;ESlED - Bus SERVI CE is ProVI ren TJ-ro1..G0..1T - &Js TifoES CNl BE BETTER ll-tAN AUTO 
Il.RlNG 11£ PEAK f-0.Ri, TIE CIJRR!D'JR, Will-! n£ AID ~ PREFERENTIAL 

- l\.TERNATE ROJTES ARE AVAILABLE, 
7REA11'ENT 00 FREEWAY AND SIGNAL 
PR£e-f'TIOO 00 ARTERIALS, 

- STRCJE tEPEMtEtCE 00 PRIVATE 
Al.ffiMIBI lES, 

- AA'TEPIALS ARE ~LLY a::rlGESTED - VERY LIMITED CJJVfFJa., - Bus TP.A\'EL Tlr-E MNNrrP15E WI LL BE 
FOR CK.Y A REl..ATIVRY SI-ORT Tir-'E - FrrwK:rAL STATI.IS IS VERY WEAK, 

LESS TIWl 15 MIMJTES, 
Ill!I NG PEAK PERI OOS , - CAA POOL 00 Bl.ISWAY WILL OPERATE 

- INCREASE IN COOGESTIOO EXPECTED, AT 5.Cl'E SPEED /.S BUS, 

- PARKING IN CEJ IS ATIRACTIVE TO 
AUTO CGMJTERS , 

- SEVERE CO\'GEST!a~ IJ.JRING PEAK - frlVERAGE VARIES ThOOLGOJT CDRRIOOR, - IJus WILL i'{)VE. Cli FREEWAY WllH f"IXEO 
PERIODS, AIJTO TIWFIC, 

- BoTIL..BECK AAEAS AFFECT SYSTEM 
- ;~rruBE ~:~~=WILL PERfORIWICE, 

- S~ rEPENr.eNCE 00 PRIVATE 
BE ~ '1i-Wl AUTO IN M:lST CASES, 

AUTCJi:Bl LES, 



HYPOll-IESES, RELATICTIJSHIPS, AND TEG1NIQUES TO BE 
TESTED BY THE URBM ffiRRIOOR DEMONSTRATION PRffifW!l 

The objective of the Urban Corridor Demonstration 

Program is to "test and demonstrate the concerted use of avail

able tools" for relieving "traffic congestion during peak hours 

in corridors leading to and from central business districts."(l) 

This requires the evaluation of the aggregate effects of the 

total "package" of improvements in terms of corridor-wide 

changes in travel patterns, congestion levels, travel costs, etc. 

In addition to testing the aggregate effects of the 

main experiment (i.e., the total "package" of improvements), most 

corridor-wide demonstrations also have an opportunity to conduct 

several sub-experiments to measure separately the effectiveness 

of individual improvements. The scope of the information which 

can be derived from these sub-experiments depends on the charac

teristics of the corridor and the design of the demonstration, 

ranging from limited subjective evaluations to comprehensive 

detailed evaluations. 

Although major emphasis is on the main experiment, 

these sub-experiments provide complementary information that can 

significantly increase the value of the findings, frequently 

with little additional cost. For example, while the main experi

ment measures the effectiveness of the total set of improvements, 

more detailed evaluations of individual improvements may 

suggest how the overall project should be modified to suit 

prevailing conditions in other cities. 

The following discussion identifies the types of 

information of nationwide interest that the Urban Corridor 

1. Urban Corridor Demonstration Program - Information for 
Applicants, U. s. Department of Transportation, January 1970. 
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Demonstration Program might provide. It suggests specific 

hypotheses and, on the basis of information presently available, 

indicates which of the demonstration projects might be designed 

to test such hypotheses. This information is outlined in the 

Appendix in greater detail for each demonstration project. 

MAIN EXPERIMENT 

The main experiment refers to the aggregate set of 

improvements proposed for each demonstration project. In gen

eral, the main experiment will be evaluated on a corridor-wide 

basis. Specific hypotheses that may be tested by the main 

experiments of the individual demonstration projects are indi

cated in Table 3. 

Atlanta. The Atlanta demonstration proposes a series 

of improvements that includes staggered work hours in the CBD, 

continuation of an existing bus shuttle system, subscription 

bus service for low density collection and distribution, com

puterized techniques for promoting car pooling, and limited 

roadway improvements for improving line-haul traffic flow. 

Although the original proposals included consideration of 

freeway surveillance and control, this does not appear feasible 

under the current Program. Without major freeway improvements 

as the nucleus of a corridor-wide approach to relieving con

gestion, the Atlanta demonstration project seems a somewhat 

disjoint collection of individual improvements. 

Selection of specific improvements to implement in 

Atlanta and their phasing, will require very careful consider

ation, since many are very closely interrelated. For example, 

the staggered work hours program may have very significant 

effects on the portion of the demonstration involving computer

ized car pooling or subscription bus service. 
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Cincinnati. The Cincinnati project emphasizes 

outlying terminals, in conjunction with line-haul bus service, 

for promoting greater utilization of transit for travel to the 

central area; and, traffic engineering and operational control 

techniques for providing good service for line-haul transit 

vehicles operating in mixed traffic on arterial roadways. A 

CBD transit terminal is also proposed, but implementation is 

contingent on the success of the transit improvements in the 

corridor. Except for the proposed CBD terminal, these improve

ments are combined such that the emphasis of the evaluation 

should be placed on the Main Experiment rather than on the 

individual improvements. 

To the extent that the diversion of patronage from 

auto to bus reduces the vehicular demand for arterial streets, 

this project will test the effectiveness of improved bus 

service for relieving congestion. In this corridor, however, 

the diversion from auto to bus will not apparently affect the 

level of congestion in the inunediate future. 

Dallas. In Dallas, the UCDP project is combined with 

a current research project involving the implementation of 

traffic surveillance and control system (including ramp metering 

and centralized control of selected arterial intersections) is 

concerned with relieving congestion by improving vehicular flow. 

The UCDP project includes priority bus treatment in this system 

along with increased bus service (frequency and coverage) and 

park-ride facilities. 

This project tests the effectiveness of such service 

improvements in generating additional transit patronage. 

However, it does not appear to offer a significant test of the 

ability of transit to attract enough people to substantially 

reduce congestion, except possibly at certain localized areas. 
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TmLE 3 

HYPOTIESES TO BE lESlED BY WllN EXPERil'ENlS 

HYPOTHESES 

- EFFECTIVENESS OF TOTAL SET OF WPROVE-
r-ENTS IN RELIEVING CONGESTION ON A L • CORRI OOR-W Ill: BA.51 S • • • • • • • L • 

- EFFECTIVENESS IN INCREASING USE OF s • s • u • • • • s • PUBLIC TRANSIT 

- RELATIONSHIP BETWEEN BENEFITS AND CXJSTS 
L • • • L OF CORRIOOR-Wlll: TRANSPORTATION • • • • L • WPROVEr-ENTS 

- EFFECTIVENESS OF CORRIOOR APPROACH IN 
ll:ALING WITH IU.Tl-JURISDICTIONAL TRANS- • PORTA Tl ON PROBL.EMi • • • • • • • • • • 

- 11-f'ACT OF CORRIOOR TRANSPORTATION SYSTEM 
11-f'ROVEMENTS ON LAND ll:VEL.OPM:NT, 'El-f'LOY-
M:NT AND RECREATIONAL OPPORTLtHTIES, AND 

u L L • D u • • D L • 
OTHER W\JOR CHANGES IN SOC I O-ECONQ\11 C 
ACTIVITY WITHIN THE CORR.IOOR, 

- EFFECTIVENESS OF Ml\JOR TRANSPORTATION 
11-f'ROVEl'ENTS IN REDUCING VEHICLE EXHAUST 

D L L • • EMISSIONS AND NOISE LEVELS ON A CORRIDOR- L • • D D L 
Will: BA.SIS 

• Stated hypothesis can be teated (subject to Urm:tations cited in Appendix). 

L Limited inforoiat{on can be developed. 

s llypotheais tested by sub-exper>immts. 

u Tnauffi<1f.ent 1:nformation preaently ava,i'.lable to 'indic!ate whether a valid test can be made. 

D JJoubtful that hypoth.etJiB ean be meaninofully teuted. 
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Dayton. The key element of the Dayton system is an 

exclusive roadway (serving buses and car pools) on a little 

used railroad right-of-way. The total system includes facility 

construction, new express transit service, and new collection

distribution systems in the corridor and the CBD. This total 

set of improvements tests the effectiveness of a high-quality 

public transit system in attracting patronage from a strongly 

auto-oriented suburban area. These improvements generally must 

be evaluated as a total system, although it is also possible 

and desirable to examine certain of these improvements on an 

individual basis. 

With the comprehensive data bank available for the 

Dayton area and with the considerable commitment of resources 

to the operation of a fixed facility, evaluation of this demon

stration project should also provide significant information 

on the impact of such a system on land development and other 

socio-economic changes in the corridor. 

Los Angeles. Improvements proposed for Los Angeles 

focus on the roadway (ramp controls, additional lanes, etc.). 

Bus service improvements (including park-and-ride lots, express 

buses, and expanded coverage) are also proposed, but substantial 

transit improvements will be implemented only after significantly 

improved travel times in the corridor are demonstrated. Pending 

completion of the freeway improvements, little change or improve

ment will be made in the bus service. 

With this type of phasing, it will be possible to 

first measure the effectiveness of the roadway improvements in 

relieving congestion. The transit improvements, if implemented, 

then provide the means for testing separately the effectiveness 

of improved service in generating additional patronage. It is 

doubtful that this project will provide a significant test of 

the ability of transit service improvements to divert enough auto 

commuters to transit to provide measurable relief from congestion. 
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Louisville. This demonstration project tests two 

categories of improvements aimed at relief of peak-hour con

gestion. These are: roadway improvements to relieve bottle

necks, improve traffic flow, and provide for priority treatment 

of buses at certain locations; and bus improvements aimed at 

attracting auto commuters to buses, thereby reducing the number 

of vehicles using the corridor roadways. Measurement of the 

effects of these improvements on congestion and transit patronage 

will require evaluation of the combined set of improvements on 

a corridor-wide level, but certain additional information may 

also be developed for individual improvements included in the 

project. 

The bus system in the Louisville corridor will 

operate along existing arterial streets; however, through a 

portion of the corridor this operation will include exclusive 

bus lanes on a pair of one-way arterials. Signal preemption 

will provide additional priority treatment for buses. 

Minneapolis. The Minneapolis project tests the con

cept of an express bus on a metered freeway. This is a complete 

system that includes both line-haul and low density collection

distribution services and facilities. Major demonstration 

objectives of this project are: 

To test the feasibility of freeway metering with 
preferential bus treatment as a means of providing 
high-quality line-haul transit service. 

To test the impact of the system on level of 
service and travel patterns of private vehicles. 

To test the effectiveness of a high-quality bus 
service in diverting commuters from autos to buses. 

Evaluation of the main experiment will measure the 

aggregate effectiveness of the total system. The project will 
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be phased, however, so the transit system improvements are 

implemented before the freeway control system is functional. 

A carefully designed evaluation will therefore provide a 

valuable comparison of transit operations "with" and "without" 

preferential bus treatment on a metered freeway. 

New Haven. The Canal Line Transit System proposed 

for New Haven is a single corridor-wide improvement rather 

than a system of individual improvements. It is a bus transit 

system operating on an exclusive right-of-way (shared by a 

currently operating railroad). This demonstration should provide 

an opportunity to measure the effects of such a system on the 

socio-economic characteristics of the area, particularly: 

improved accessibility to employment opportunities, improved 

recreational opportunities, and land development. Since the 

paralleling arterial roadways are presently heavily congested, 

this project will demonstrate the ability of a new transit 

system to relieve congestion of such facilities. A detailed 

analysis of the benefits and costs for this particular project 

is an important element of the evaluation. 

New York. This demonstration includes an exclusive 

bus lane, freeway surveillance and control with preferential 

bus treatment, park-ride facilities, improved CBD bus service, 

an automatic bus identification system, and a transit information 

system. These improvements are aimed at relieving congestion 

by both improving the efficiency of the roadway system and by 

making transit more attractive to commuters who presently use 

automobiles. 

The demonstration improvements are interrelated and 

should be evaluated as a "package" with respect to their 

effectiveness in satisfying these objectives. However, the 

effectiveness of several of these individual improvements with 

respect to other objectives can be evaluated in detail. 
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Philadelphia. The Philadelphia project includes a 

variety of separate improvements for several modes. While the 

aggregate effects of the proposed individual improvements, if 

they are all implemented, may have a significant impact on 

travel throughout the entire corridor, few of these individual 

improvements are closely interrelated. Furthermore, extensive 

evaluation of the corridor-wide impact of these improvements 

seems to have limited usefulness for other metropolitan areas, 

since the combination of modes and the transportation problems 

in Philadelphia are relatively unique. Therefore, an improvement

by-improvement approach to the evaluation of the Philadelphia 

demonstration project should receive greater emphasis than a 

corridor-wide evaluation of the aggregate effects. Specific 

suggestions are discussed subsequently. 

Washington, D. c. The Washington demonstration project 

employs both roadway and transit improvements. This demonstra

tion includes an exclusive bus lane to serve line-haul buses. 

Since the area presently experiences very heavy congestion, this 

project provides an excellent opportunity to demonstrate the 

combined effectiveness of improved bus service, roadway improve

ments, and car pools for relieving congestion. 

LI NE HAUL SYSTEM IMPROVEMENTS 

Line-haul system improvements include bo~h improve

ments to roadways or other fixed facilities serving the line

haul portions of the trip (by any mode) and changes in the line

haul transit service offered (i.e., frequency of service, new 

express routes, increased coverage, etc.). The nature of the 

individual demonstration project determines whether these 

improvements must be evaluated separately, in combination with 

each other, or in combination with the total set of improvements 

included in the demonstration project. 
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LINE-HAUL FACILITY IMPROVEMENTS 

Line-haul facility improvements include separate 

busways or exclusive lanes, roadway improvements that provide 

priority treatment for buses in mixed flow (including freeways 

and arterial streets), and other roadway improvements. Table 4 

indicates the specific types of hypotheses relating to the 

line-haul facility improvements which might be tested by each 

demonstration project. 

Projects in New Haven, Dayton, Louisville, New York, 

and Washington are similar in that they all propose buses 

operating on exclusive lanes or roadways. While detailed 

comparisons between projects may not be very meaningful, this 

set of projects covers a broad spectrum of urban conditions. 

Careful analysis of the findings from this set of projects should 

provide useful indicators of what urban conditions (i.e., con

gestion levels, travel patterns, orientation of commuters to 

transit, other changes in the transportation system, etc.) warrant 

the dedication of an exclusive lane or facility for buses. 

Similar comparisons for Minneapolis, Dallas, and the Route 3 

improvements in New York will indicate how the effectiveness 

of preferential treatment for buses in mixed flow is influenced 

by different urban conditions. 

Exclusive Bus Roadways 

New Haven and Dayton. These projects both test total 

new transit systems on exclusive rights-of-way. The effectiveness 

of the facility improvements alone cannot be identified in terms 

of changes in congestion levels, transit patronage, or transpor

tation costs. Therefore, the evaluation must consider the 

combined effects of the new facilities, new transit services, and 

the collection-distribution systems. 
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TllJllf 4 

HYRlllfSES TO BE lESlED BY LIM:-HJl!JL FACILITY IMPOOv'EM:NTS 

Hvf'oTHESES 

IWLEMENTATICJll OF ExCLUS!VE TRANSIT 

- FEASIBILITY OF JOINT USE OF RIGHT-oF-WAY 
BY BUS AND TRAIN OR CAR POOL 

- 1£vELOPf'ENT OF DESIGN STANtl'IRDS FOR 
BUSWAYS 

- EFFECTIVENESS IN REDUCll'.G VEH!ClA..AR COO
GESTICJll OF ALTERNATE FACILITIES 

- EFFECTIVENESS IN !WROV!Ml TRANSIT 
SERVICE 

- EFFECTIVENESS IN REDUC!Ml RATE OF VEHICLE 
EXK'\UST EM! SS I Cl'lS 

- EFFECTIVENESS IN REDUCING PRIVATE AND 
PUBLIC COSTS OF TRAVEL AND SYSTEM 
OPERAT!Cl'l 

!WROVEMENTS TD FREEWAYS OR AATER!ALS WI TH 
l'RrORITY Bus TREAMNT IN MrXED Fu1fl · 

- EFFECTIVENESS IN RE!XJCil'.G OVERALL VEHIW
LAR QCl'lGESTI Cl'l 

- EFFECTIVENESS IN IWROV!NG TRANSIT 
TRAVEL Tlf'ES, RELIABILITY, ETC, 

- EFFECTIVENESS IN REDUCll'.G RATE OF 
VEHICLE EXK'\UST EMISS!Cl'lS 

- EFFECTIVENESS IN REDUCING PRIVATE AND 
PUBLIC COSTS OF TRAVEL AND SYSTEM 
OPERAT!Cl'l 

- EFFECTIVENESS IN !WROVING TRANSIT TRAVEL I 
Tlf'ES, RaIABILJTY, ETC, 

- EFFECTIVENESS IN REDUCING RATE OF VEHICLE I 
EllHAUST EMISS!Cl'lS 

- EFFECTIVENESS IN REDUCING PRIVATE AND 
PUBLIC COSTS OF TRAVEL AND SYSTEM I 
OPERATIC:tl 

I Htated hypotheofo arm be teoted (oub,i(!d tt• lt'.mitatiom1 oit-ed in Appendix). 

L Lirrrited information i:-an be rle1wloped, 

M Hypoth1wio !!an be t.not1.Jd only with l'f!fererwe f,o t.Jw aombined effeotlJ of t1evcrul imprmiemmtu. 

LJ lmH,ffil!ient inforrrr1ation pm11enlly rwrdlabl•: lo ·indit!af,e whetlwr a /Jahtl te1;t r,•<in lw rrKlde. 

D /Joubtj"ul that hyeotheiwtJ oan b1~ meaninoful l y teot,ed hy thiil proje<!t. 

(lJ PRESENT TRANSIT SERVICE IN THESE AREAS JS VERY LIMITED, 

D D 

• • 
• D 

• • 

(2) SIGNAL PREEMPT!Cl'l PLANNED FOR LOU!SV!LL..E, fll\YTON, AND WASHINGTON, D, c. rs INC!OCNTAL TO THE OVERALL 
OPERAT!Cl'l OF THE EXCLUSIVE LANES AND BUSWAYS AND IS DISCUSSED Ll'IDER Tronsit l'PioPity Sy•tems. 

(3) TRANSIT PRIORITY DISCUSSED IN TI-E CINCINNATI PROPOSAL REFERS TO GIVING EXPRESS BUSES PRIORITY OVER 
LOCAL BUSES AND TRUCKS, BUT NOT OVER PRIVATE AllTIMlll!LES, IN THE CONTEXT OF THIS D!SCUSS[Cl'l, THIS rs 
NOT CCl'lSIDERED AS PRIORITY BUS TREAMNT, 

(4) AVAILABLE !NFom<ITICl'l SLGGESTS THAT LOS ANGEL.ES WILL IMPLEMENT ROMJllAY IWROVEMENTS BEFORE CCl'lSIDERING 
PREFERENTIAL TREAMNT FOR BUSES, 

-23-

• 

u 



Exclusive Bus Lanes 

LouisviZZe. Exclusive bus lanes in Louisville operate 

in the reverse direction to normal flow on a pair of one-way 

arterial streets. Since present bus service has good coverage 

in this area, this project will test the effectiveness of such 

roadway improvements in improving bus service (i.e., travel 

times, travel time costs, reliability, etc.). The effects on 

overall congestion levels, bus patronage, and travel costs 

should be evaluated for the total project. 

These "wrong-way" lanes will be operated through a 

predominantly residential area, with numerous pedestrian crossings. 

Past experience with similar operations suggests a high potential 

for bus-pedestrian accidents. Therefore, this demonstration 

project should provide an informative test of the feasibility 

and public acceptability of "wrong way" bus lanes on arterial 

streets, especially with respect to this potential hazard. 

New York. The exclusive bus lane on the approach to 

the Lincoln Tunnel improves existing bus service. It tests 

the ability of such facilities to relieve localized congestion 

and improve transit travel times through a major bottleneck 

area. Except to the extent that other UCDP improvements 

influence modal choice on a corridor-wide basis, this improve

ment can be evaluated independent of other corridor improvements. 

Washington. The test of exclusive bus lanes in 

Washington is confined mainly to the bridge across the Anacostia 

River. This area is already strongly oriented to transit. 

This project should permit the separate evaluation of 

the effectiveness of the facility in improving transit travel 

times and reliability, reducing travel costs, and reducing 

overall congestion levels. An independent test of the bus lane, 

however, requires that other improvements which will significantly 
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affect patronage and travel patterns be implemented before 

the exclusive bus lane. 

Priority Bus Treatment in Mixed Traffic 

Dallas. Facility improvements for Dallas involve 

freeway ramp metering and coordinated control of arterial 

street intersections near the freeway. The surveillance and 

control system is being implemented under a separate project. 

Although priority treatment will be given to buses at freeway 

ramps and at certain nearby intersections, these improvements 

are aimed mainly at improving overall vehicular flow in the 

corridor. 

The benefits of the facility improvements can be 

estimated in terms of reduced congestion levels and travel 

costs (vehicle operation, travel time, etc.). Travel time 

savings and reliability for bus riders can also be separately 

identified and associated with the facility improvements; 

however, complete evaluation of the benefits to bus riders 

must consider the total set of bus improvements in the corridor 

(i.e., park-ride facilities, increased frequency and coverage, 

etc.). 

Minneapolis. In contrast to Dallas, where the 

principal thrust is on improving total vehicular flow, the 

UCDP project in Minneapolis will use freeway surveillance and 

control to operate the freeway much as a rapid transit facility, 

with the additional capacity allocated to private vehicles. 

If bus service improvements, (i.e., increased coverage, fre

quency, etc.) are implemented before the freeway control system 

is operational, this demonstration project will permit measure

ment of the incremental benefits of the freeway control system 

for improving bus service, reducing transportation costs, and 

increasing bus patronage. 
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New York. Improvements involving buses in mixed 

flow in New York include metering a limited number of ramps 

to Route 3 in the New Jersey corridor. The objective of 

metering in this area is to smooth the total traffic flow 

through particular bottleneck areas. Commuter benefits (in 

terms of reduced travel time costs, vehicle operating costs, 

etc.) can be evaluated on a localized basis (i.e., bottleneck

by-bottleneck), but not be significant on a corridor-wide basis. 

Los Angeles. The Los Angeles demonstration project 

is aimed at improving total traffic flow and reducing conges

tion with freeway surveillance and control. The discussion of 

the Main Experiment suggests an approach to the evaluation of 

these improvements. 

Roadway Improvements Without Priority Bus Treatment 

Cincinnati. The Cincinnati UCDP project incorporates 

a number of roadway improvements intended to serve both auto

mobiles and buses. These include the provision of additional 

lanes, bus turnouts, etc. These improvements are expected to 

provide bus travel times equal to but no better than travel 

times for automobiles for the line-haul portion of the trip. 

The major changes in congestion in this corridor will 

probably result from improvement of traffic flow through 

bottlenecks, reduction of the disruptive effects of bus stops, 

and redistribution of traffic between major arterials. Cost 

savings associated with these facility improvements may not be 

separately identifiable and will require corridor-wide evaluation. 

Philadelphia. Roadway improvements in Philadelphia 

are expected to provide better service for automobile traffic. 

Since buses use the same facilities, these improvements should 

also benefit certain bus routes; however, no preferential bus 
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treatment is intended. This portion of the demonstration prin

cipally tests the effectiveness of roadway improvements in 

relieving vehicular congestion on a localized, rather than a 

corridor-wide basis. Cost savings associated with reduced 

travel times, vehicle operating costs, etc. may be identified 

for specific improvements. 

The specific line-haul facility improvements proposed 

for the fixed rail systems in this corridor appear to have 

limited value as demonstration projects; however, their impli

cations toward improving quality of transit service may be 

applicable to other cities. 

LINE-HAUL TRANSIT SERVICE IMPROVEMENTS 

Line-haul transit service improvements refer to the 

direct changes in the transit system such as frequency of service, 

express service, and quality of equipment. Facility improvements 

are also reflected in the quality of transit service (in the 

form of travel times, reliability, etc.). Therefore, evalua

tion of line-haul transit service improvements for some corridors 

may include certain characteristics of the facility improvements. 

Table 5 indicates the hypotheses to be tested by the line-haul 

transit service improvements for each demonstration project. 

Cincinnati. Transit improvements in Cincinnati 

include a total package of improvements (i.e., more frequent 

and faster line-haul service, improved collection-distribution 

systems, and marketing program). These improvements will be 

implemented concurrently, therefore, the evaluation must consider 

the combined effects of all improvements. 

The principal market for the improved transit service 

in Cincinnati is the medium to high income areas in the outer 

portions of the corridor. The Cincinnati project will test 
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whether an improved transit service, which provides no time 

advantage over the private automobile, can successfully 

attract patronage from a relatively high-income area that is 

strongly automobile-oriented. 

Dallas. Line-haul transit service improvements 

include more frequent service to certain areas and preferential 

treatment for buses on the freeway and surface streets. 

Collection-distribution system improvements consistof park-ride 

facilities. All improvements will be implemented at about the 

same time, making it difficult to associate changes in patronage, 

travel costs, or congestion levels with any specific improvement. 

Dayton. Bus transit improvements in Dayton include 

both the line-haul and the collection-distribution systems. 

Because of the implementation phasing, the fraction of total 

patronage generated by each of these improvements cannot be 

identified. The aggregate effects should be evaluated as 

discussed for the Main Experiment. 

Los Angeles. Transit improvements contemplated for 

Los Angeles focus on improved line-haul service, using express 

buses on a metered freeway. More detailed definitions of the 

transit service improvements are required to determine the 

specific tests that will be provided by this project. 

Louisville. Bus system improvements in Louisville 

affect the line-haul and residential collection-distribution 

systems. These improvements will be implemented as a package, 

and their effectiveness generally must be evaluated in 

aggregate. 

The Louisville demonstration project provides an 

opportunity to measure the difference in response to improved 

transportation services for groups with significantly different 

socio-economic characteristics. Variations in income levels 

within the corridor, however, pose a problem in applying a 
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TABLE 5 

HYfUT1-ESES 1D BE TESTED BY LHE-+Wl. ~IT ~HI IlffiNEf>'ENTS 

llvPoTHESES 

- EFFECTIVEtESS IN ATIRACTING OM1flERS - M I M I M I U I M I I I I I M I L I M FRC1I PRIVA1E .6JJTCMBILES TO TRANSIT, 

- EFFECTIVENESS OF INCREASED PATRCNAGE lN 
REIU:ING OllGESTIOO OF OJRRI~ TRANS- - M I M I M I u I M I I I I I t I L I M 
~ATIOO FACILITIES, 

- EFFECTIVENESS OF TRANSIT SERVI CE 
Il1'RMl'ENTS IN REDUCING, TRANSPOOATIOO - • I • I • I u I t I I I I I I I I I M 
COSTS, ESPECIALLY FOR OJ-MITERS liiO 
SWITOi FRC1I Al.ITO TO TRANSIT, 

- FltwlCIAL FEASIBILITY OF TRANSIT SERVICE - I 
I~. 

I t I t I u I t I I I I l<D Im IM 

I Stated hypothesis ocm be tested (subjeot to lirrritaticms oited in Appendix). 

l Lirrrited information ocm be developed. 

M Hypothesis can be tested only with reference to the combined effects of severol improvements. 

U Insuffioient infomiaticm presently available to indicate whether a valid test ocm be made. 

Q) M.11.JOR QWlGES IN 11iE QUALITY OF LINE-1-WJL "TRANSIT-SERVICE IN NEW YORK AND PHILADELPHIA WILL RESULT FRO'I 
FACILITY IM"RCNEl'ENTS RATIER THAN 11-tE OFFERING OF SUBSTANTIALLY NEW SERVICES, 



uniform measure of effectiveness for the bus improvements. In 

the low-income areas, where a much higher percentage of the 

connnuters are captive riders, patronage will not be as sensitive 

to changes in transit service as in the higher-income area. 

The Louisville corridor presently experiences con

siderable congestion on certain facilities. This demonstration 

is expected to provide a valid test of whether enough commuters 

can be switched from automobile to bus to significantly alleviate 

congestion in these areas. 

Minneapolis. The bus transit system planned for 

Minneapolis includes freeway metering to maintain a high 

quality of traffic flow, and priority entry for buses. As indi

cated under the discussion of the Main Experiment, the phasing 

of project implementation will permit evaluation of the effec

tiveness of different levels of line-haul bus service, in terms 

of the patronage generated and the impact on congestion and 

private and public costs. 

New Haven. The Canal Line System proposed for New 

Haven is a single package of improvements, and detailed evalu

ations of the individual components are not appropriate. The 

main emphasis of this project, however, is on the line-haul 

service. 

New York. Changes in the line-haul transit service 

in New York will result mainly from the roadway improvements, 

not from the offering of substantial new service. 

Philadelphia. Line-haul transit service improvements 

for Philadelphia will also result mainly from facility improve

ments. Benefits from these improvements will be very localized 

and are not likely to be significant if considered only in a 

corridor-wide evaluation. 

Washington. Line-haul transit service improvements 

and fringe parking facilities will be implemented together and 
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cannot be readily separated for evaluation purposes. The 

evaluation must consider their joint effectiveness in attracting 

new transit patronage, in reducing congestion of the corridor 

transportation facilities, and in reducing transportation costs. 

La"/ DENSITY COLLECTION-DISTRIBUTION SYSTEM IMPROVEMENTS 

Low density collection-distribution systems include 

park-ride facilities, transit terminals, scheduled local bus 

service, demand responsive local bus service, and passenger 

shelters. Tests of these systems in each of the demonstration 

projects are indicated in Table 6. 

The ability to develop meaningful indicators of the 

costs, benefits, and financial feasibility of collection-distri

bution systems is influenced by methods of cost allocation, 

pricing, and fare or fee collection used by the operating 

agencies. The ability to separately measure the effectiveness 

of the collection-distribution system also depends on the design 

of each individual project. 

Atlanta. Atlanta's proposed park-ride facilities 

would test the ability of such facilities to encourage increased 

transit patronage without complementary improvements of the 

line-haul service. Details of the subscription bus service 

proposed for low density collection-distribution are not 

currently available. 

Cincinnati. Low density collection-distribution 

improvements in Cincinnati include major park-ride facilities 

and scheduled collection-distribution bus service. Because 

these improvements are included together with other major 

changes in the transit system, their effects on transit patronage 

and on transportation costs (public and private) cannot be 

identified separately. Refer to Main Experiment and Line-Haul 

Transit Service Improvements. 
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TABLE 6 

HYPOTHESES TO BE TESlED BY PRJPCSED L(}I OCNSllY ffiLLECTHJl-DISTRIBITTICJll SYSIDl IrflROOENTS 

HYPOllESES 

locAL Bus SERVICE 

EFFECTIVENESS IN INCREASING TRNlSIT • M M u PATR!X'IAGE 

IMPACT ON AND CCWAT!BllllY Willi NEIGH-
BORHOOD)ENVIROr+'ENT INCLUDING LOCAL • • • u 
STREETS 

il"l'ACT ON DEMAND FCR AND ECONa-11 C VIA-
u D u BILllY OF OlliER COLLECTION-D!STR!BlfTION 

SYSTEMS SERVI NG 11-lE SJll'E AREA 

PARK-RIDE LOTs AND Dll-lER SUBURBAN TERMINALS 

EFFECTIVENESS IN INCREASING TRANSIT u M M M u PATRONAGE 

il"l'ACT ON AND CCWATIBILrrr Willi • u NEIGHBORHXJD yNVIROtffNT INCLUDING u • • LOCAL STREETS 

il"l'ACT ON DEMAND FOR AND ECON0'1I C 
VIABILllY OF OlliER COLLECTION-DISTRI- u D D L u 
BlfTION SYSTEMS SERVING 11-lE SM AREA 

FINANCIAL FEASIBILllY OF lliE SERVICE u • • • u 
PASSENGER SHELTERS 

EFFECTIVENESS IN INCREASll'll TRANSIT 
PATR!X'IAGE 

PUBLIC ACCEPTABILllY 

I :;tated hypothes1:<> can be tested (subject to limitations cited in Appendix). 

L f,imi ted infomiatfon can be d£ve loped. 

M 

• 
• 

M • M 

• • • 
• • M 

• • M 

M llypotJuwia aan be tested onty with roferoence to the combined effects of several improvements. 

U fn:1ufficient information pr>eeently available to indicate r.Jhether- a valid test can be made. 

-32-

M M M 

• • • 
• D M 

• • M 

• M 

• M 



Curbside passenger shelters will also be provided in 

the Cincinnati corridor. However, because of the limited 

number and the proposed location of these shelters, they are 

not expected to provide a comprehensive demonstration of the 

effectiveness of such facilities to encourage transit patronage. 

Dallas. Park-ride facilities that serve the collection

distribution function for Dallas will be implemented at the 

same time as other transit improvements. This demonstration, 

therefore, does not provide for separate evaluation of the 

collection-distribution system. 

Dayton. The Dayton project compares several types of 

low-density collection-distribution systems, including park-ride 

facilities, scheduled local bus, and demand responsive bus 

collection-distribution systems. If these systems are properly 

distributed throughout the corridor so that different systems 

operate under similar conditions, useful comparisons can be 

derived in terms of relative usage, public acceptance, and 

financial feasibility. 

Los Angeles. Proposals for Los Angeles indicate that 

park-ride facilities will be included in the set of transit 

improvements. However, more definite plans are needed to indi

cate the types of demonstration results to expect from this 

project. 

Louisville. The Louisville demonstration project 

includes park-ride lots, scheduled local bus, and passenger 

shelters as components of the low density collection-distribution 

system. All of these improvements will be implemented together 

with line-haul service improvements. Therefore, measurement of 

additional patronage generated or cost savings attributable to 

any one of these improvements may not be possible. 

Bus passenger shelters for Louisville include several 

different designs. It may be possible, therefore, to obtain 
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information for developing design standards for passenger 

shelters. Designs appropriate for Louisville, however, 

may not be suitable for other cities. The acceptability of 

shelter design characteristics will be influenced by climatic 

conditions, crime rate, and many other local factors. 

Minneapolis. Incremental implementation of the 

Minneapolis demonstration project should permit separate evalu

ation of the park-ride facilities and the scheduled local bus 

service as low density collection-distribution systems. 

Passenger shelters are being implemented in conjunction with 

other projects. 

New Haven. Transit terminals in the low density areas 

of the corridor are an integral part of the total transit system 

and do not lend themselves to separate evaluation. 

New York. The park-ride facilities planned for New 

York are intended to intercept commuters at greater distances 

from the CBD. This is expected to effect an earlier change of 

mode and to reduce the number of vehicles using the corridor 

arterials. Measurement of the usage of these facilities should 

provide an indication of their effectiveness in reducing vehicular 

traffic downstream from the park-ride lots; however, the extent 

to which commuters switch from auto to transit in this corridor 

is also influenced by other demonstration improvements. 

Philadelphia. Parking facilities and terminals in 

Philadelphia are planned in conjunction with changes in rail 

service. It will not be possible, therefore, to isolate changes 

in the service from the availability of the parking facilities 

in identifying the impact on transit patronage. 

Present proposals also call for improvement of the 

passenger waiting shelters along the tramway. These paRsenger 

shelter improvements will not be accompanied by substantial 

changes in quality of service along this line. Therefore, there 

is an opportunity to measure increased patronage attributable 
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to the improvement of these shelters. It must be recognized, 

however, that even if such increases do not occur, there will 

be some positive benefit from these transit passenger shelter 

improvements. Such benefits may require evaluation through 

passenger attitude surveys or similar techniques. 

Washington. The low density collection-distribution 

system for the Washington demonstration is an integral part of 

the transit system improvements and does not warrant detailed 

separate evaluation. 

CBD COLLECTION-DISTRIBUTION SYSTEM IMPROVEMENTS 

This discussion is concerned with demonstration 

projects having separate CBD collection-distribution transit 

systems. Projects in which this function is served by a CBD 

"loop" of the line-haul system are not included. 

Atlanta. The CBD collection-distribution system 

proposed for the Atlanta demonstration project is a continuation 

of the existing Town Flyer shuttle service that operates between 

two parking lots near the CBD. This service has been operated 

under another UMTA demonstration project and reference should 

be made to that specific contract for details concerning the 

potential demonstration value of this improvement. 

Cincinnati. The proposal for Cincinnati includes 

long-range plans for a transportation terminal and a bus shuttle 

service in the CBD. Implementation of these improvements is 

contingent on the success of the other transit improvements in 

developing significant patronage from the corridor. Delayed 

implementation of this component of the demonstration project 

will permit a separate evaluation - particularly with respect 

to its financial feasibility and its ability to generate 

additional transit patronage. 
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bus locators, and traffic signal preemption devices. Priority 

entry on metered freeways is discussed under line-haul facility 

improvements. New Haven's exclusive right-of-way is not 

regarded as a priority system. Cincinnati's priority treatment 

will provide bus travel times equal to, but not better than, 

autos. In this discussion this is not regarded as a transit 

priority system. 

Automatic Bus Identifier or Locator 

New York. The automatic bus identifier system pro

posed for the New York demonstration will be used for automatic 

toll collection and will be a part of the management information 

system used to improve operation of the transit system. It 

can be evaluated in terms of benefits to commuters (i.e., 

reduced travel times and time costs and better reliability), 

benefits to transit operators, and reduction in toll collection 

costs. 

Dallas. Early proposals for Dallas suggest that an 

automatic identification device for transit vehicles might be 

integrated into the total corridor system. This would permit 

signal preemption with the centralized control system and 

also coordination of these priority movements with traffic 

movements at nearby intersections. The corridor-wide surveillance 

system will allow detailed evaluation of the effects of such a 

system on the overall traffic flow in the corridor. 

Signal Preemption 

Dayton, Louisville, and Washington. Signal preemption 

devices to be tested in these corridors operate on a localized 

basis. These projects test the feasibility in terms of oper

ational characteristics and public acceptability. The range 
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in levels of congestion for these urban areas should give an 

indication of the influence of urban conditions on the appli

cability and effectiveness of such systems. Benefits of these 

systems cannot generally be isolated and evaluated separately. 

STAGGERED WORK HOURS 

The following tests will be made by the UCDP 

staggered work hours project: 

1. Feasibility of implementing staggered work hours 

2. Effectiveness in relieving congestion 

3. Public acceptability 

Atlanta. The early implementation proposal for 

Atlanta includes a test of staggered work hours in the CBD. 

To truly measure the effectiveness of this improvement, the 

test should be conducted in relative isolation from other 

improvements that could affect the peak-hour demand for trans

portation services. Essentially, this requires that the 

staggered hours program be tested well in advance of other 

major transportation improvements, included either in the 

corridor demonstration program or other programs. It should 

also be recognized that prior implementation of staggered 

work hours may affect the ability to meaningfully measure the 

effectiveness of other improvements in the same corridor. 

CAR POOLS 

Tests of car pools should include: 

1. Effectiveness of various techniques to encourage 
car pooling 
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2. Effectiveness of car pools to reduce vehicular 
congestion 

3. Potential impact of car pools on transit patronage 
in the corridor 

4. Public acceptability 

Atlanta. The Atlanta project proposes testing a 

computerized matching technique, analogous to the computer 

dating game, for encouraging and facilitating car pooling. This 

technique relies on the willingness and desire of individuals 

to participate. If this test is conducted, it will provide an 

indication of whether such techniques, which do not otherwise 

improve the quality of the trip, can be effectively used to 

increase vehicle occupancies. 

Several potential problems may threaten the validity 

of such a demonstration in Atlanta. The implementation of the 

staggered work hours program may disrupt existing car pools. 

This might make it impossible to separate the effects of the 

computerized technique from the effects of the staggered work 

hours on car pooling. 

The application of the same technique is also pro

posed for scheduling buses in this corridor. By treating both 

buses and car pools within the same demonstration project, the 

potential effectiveness of each, in isolation from the other, 

cannot be determined. It is possible for areas where travel is 

strongly oriented to the private automobile, that attempts to 

apply too many competitive techniques at the same time may 

dilute the market so that no technique can be effectively 

implemented, continued, or demonstrated. 

Dayton. The Dayton project attempts to encourage 

car pooling by allowing high-occupancy vehicles to use the 

exclusive busway. This technique will give a time advantage 
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to car pools for the line-haul portion of the trip. Costs 

and benefits to connnuters using car pools can be evaluated. 

As. indicated in the earlier discussion of line-haul 

transit improvements; however, car pools in Dayton will compete 

with the transit system. Assuming that the bus service is 

implemented either before or at the same time as the car pools, 

this demonstration does not measure the potential effectiveness 

of car pooling in relieving congestion in corridors without 

public transportation alternatives. 

TRANSIT INFORMATION SERVICES AND MARKETING PROGRAMS 

The criteria by which marketing techniques and 

commuter information services should be evaluated depend on 

the objectives of the service or program and the market it serves. 

Marketing of a new system will have somewhat different objectives 

from systems that provide additional conveniences to existing 

transit riders. Similarly, the characteristics and criteria 

for information services that serve the daily connnuter will 

differ from systems or services aimed at non-connnuters (i.e., 

shopping trips, pleasure trips, medical trips, etc.). 

Typical tests that may be included in the demonstration 

projects are: 

1. Effectiveness of techniques in encouraging 
connnuters to use transit 

2. Effectiveness of techniques in providing higher 
quality service to riders of the transit system 

3. Comparison of effectiveness of alternative 
techniques and media for providing information 
to commuters 

Cincinnati, Minneapolis, and Philadelphia. Programs 

in these cities are aimed at marketing new transit systems or 
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service improvements. The nature of these programs limits 

the ability to separately identify the changes in transit 

patronage due to the advertising campaign from the changes due 

to the improvements being advertised. Detailed examination of 

the specific program planned for implementation in each corridor 

is necessary to assess the potential demonstration value of each. 

Dattas, Louisvitte, New York, and Washington. The 

objective of the commuter information services proposed for 

these cities is to improve the overall quality of transit 

service. For these types of services, the specific media used, 

methods of disseminating information, and other factors peculiar 

to the individual projects will influence the hypotheses that 

can be tested and the demonstration value of each. A recent 

study was conducted under UMI'A sponsorship dealing with various 

types of transit information services in the Washington Metro

politan Area. (l) 

1. "Transit Information Aids," Final Report, Mass Transportation 
Demonstration Project INT-MTD-10, prepared by Washington 
Metropolitan Area Transit Commission in conjunction with 
Sidney Hollader and Associates. 
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RECOMMENDATIONS 

The previous section has indicated the general types 

of information and tests that might be developed from each of 

the projects included in the Urban Corridor Demonstration Pro

gram. To accomplish these objectives in the most efficient 

manner possible requires further efforts. The following steps 

are necessary at the overall program level to develop findings 

with the maximum value that can be applied nationwide. 

1. Delineate the specific demonstration objectives 
or hypotheses to be tested by the program and 
assign priorities for testing each. 

Priorities for testing these various 
hypotheses or relationships should be established 
from the national - not the local - point of 
view. However, these priorities must recognize 
the local constraints and other factors that 
affect the ability of the local projects to 
successfully carry out the desired demonstration. 

This discussion has attempted to 
identify the hypotheses that can be meaningfully 
tested for each demonstration project, together 
with constraints that affect the ability to 
develop satisfactory results. These possibilities 
should be carefully examined, in light of the 
state-of-the-art and the need for new infor
mation. 

2. Select improvements and phasing for each demon
stration project. 

This selection must be made in accordance 
·with the objectives and priorities, and with a 
recognition of the ability of each project to 
provide valid and useful demonstration of these 
techniques. 
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3. Maintain close SUY'Veillance, from a demonstration 
vieUJpoint, of project execution and evaluati-on 
throughout its duration. 

The Urban Corridor Demonstration Program 
Evaluation Manual suggests a general framework for 
evaluation of transportation demonstrations. This 
manual, however, does not treat all objectives and 
problems which will be encountered in the execution 
of the program. These must be handled on an indiv
idual basis. 

4. Assemble, interpret, and disseminate findings from 
the individual demonstration projects. 

This stage is absolutely essential to 
fulfilling one objective of the program - applying 
the findings to other cities. In addition to 
addressing the present program, however, this 
should also include a survey of the state-of-the
art with special emphasis on relating the findings 
of this demonstration to the findings of other 
demonstration projects. 

Maximum benefit will be derived if this 
is a continuing process, serving not only the 
present program, but other projects and programs 
as well. This will also provide direction 
needed in establishing objectives and selecting 
test conditions for future transportation 
demonstrations. 
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A P P E N D I X 



ATLANTA 

Sl.JvTVlARY 

The UCDP project in Atlanta proposes testing the following 

types of improvements: 

l, Using freeway control and other roadway improvements 
for improving line-haul traffic flow; 

2. Encouraging car pooling and bus patronage as a means for 
reducing the number of automobiles using the corridor; 

3, Using a "staggered hours" plan and continuing the existing 
bus shuttle system to reduce congestion in the CBD. 

Major reconstruction of the freeway is innninent. While ramp 

controls could be implemented on isolated ramps not programmed for 

innnediate reconstruction, implementation of surveillance and control 

on a system-wide basis does not appear feasible in the near future. 

This also has very strong implications regarding the kinds of inferences 

that can be drawn from the Atlanta demonstration project. 

A reduction in the number of automobiles using the corridor 

depends upon the success of the computerized "car pool" program and 

increased transit usage due to the computerized "bus subscription" 

program and express bus service. Plans for improved public transit 

include express bus service combined with park-and-ride facilities at 

existing suburban shopping centers. The existing "Town Flyer" program 

forms the basis for an improved CBD distribution system and will be 

coordinated with other bus improvements. The "staggered hours" program 

is intended to mitigate congestion in the CBD by reducing the peak hour 

demand and extending the peak demand period. 

Suggested Scheme for Evaluation 

Since the improvements proposed for Atlanta interact with 

each other (i.e., staggered work hours may have an impact on the effec

tiveness of car pools, car pools compete with public transit, etc.), 

Atlanta 
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an improvement by improvement approach to evaluation will not give a 

complete picture of the combined effects of the total project on travel 

conditions within the corridor. Therefore, evaluation of the total 

"package" of improvements is necessary. Nevertheless, detailed examin

ation of the effectiveness of the individual improvements or combination 

of improvements is also valuable and should be included in the evaluation. 

Specific data required for the analysis of total project 

effectiveness are suggested below. Many of these data items are also 

required for evaluation of specific improvements as discussed subse

quently. The total project evaluation should be planned so that the 

affected characteristics are measured each time a significant improve

ment or change in the transportation system is made. This may require 

a series of "after" studies. 

A major factor which must be considered in the evaluation of 

the Atlanta UCDP project is the potential impact of the rapid-transit 

referendum. The passage of this referendum would lead to significant 

short-term changes in the existing transit. service and the travel 

patterns in the area. Such changes would complicate the evaluation of 

the UCDP project. 

TOTAL PROJECT 

Suggested Items for Evaluation 

1. Costs of improvements 

2. Description of improvements 

3, Corridor travel and congestion 

a. Changes in the number of persons and vehicles 
entering (and leaving) the CBD from routes in 
the demonstration corridor and from adjacent 
corridors 

(1) Volume measurements should be taken every 
15 minutes. 

(2) Volume counts should be cross-classified 
to give the number of persons entering the 
CBD by mode for each major route. 
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b. Changes in travel times along major routes in 
the corridor and the CBD 

4. Corridor travel costs 

a. Changes in the costs of travel should be identified 
for the following groups: 

(1) Commuters who use auto before and after transit 
improvements 

(2) Commuters who switch mode as a result of the 
improvements 

b. Cost items to be used in the evaluation should 
include: 

(1) Automobile operating cost (including capital 
costs) and/or bus fares 

(2) Yalue of passenger travel time (including 
time waiting for bus, transfer, etc.) 

(3) Accident costs 

(4) Parking costs (where applicable), whether or 
not paid for by user 

[Cost factors and recommendations for their 
application are described in greater .detail 
in the Evaluation Manual]. 

5. Community effects 

a. Significant changes in land use are not anticipated 
in the corridor or CBD because of the limited 
amount of time and type of improvements being made. 

b. Some improvements such as park-and-ride facilities 
may have localized effects and should be evaluated 
at that level. 

ROADtlAY AND OPERATIONAL IMPROVEMENTS 

Objectives 

Although detailed plans for roadway and operational improve

ments have not yet been spelled out, it is presumed that the indicated 

improvements are aimed primarily at relieving vehicular congestion at 

Atlanta 
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bottleneck locations along the arterials and freeway serving the corridor. 

With the exception of freeway control, which does not appear implementable 

at this time, these improvements do not provide significant priority 

treatment for buses. 

Factors Affecting the Outcome of the Demonstration and Its 
Applicdbility to Other Cities 

1. Freeway controls cannot be effectively implemented 
until after reconstruction of the freeway is completed. 

2. Reconstruction of the freeway will seriously affect 
traffic patterns throughout the corridor. 

3. Many improvements will be applied concurrently and it 
will not always be possible to identify the effects 
of each type of improvement. A thorough evaluation of 
the staggered hours program may require postponing the 
implementation of certain roadway improvements. 

4. Where certain types of improvements are used to improve 
flow through bottleneck areas, the opportunity may 
exist to provide evaluations of these types of 
improvements at critical locations. 

5. Preferential treatment for buses will be impossible 
until freeway controls are implemented. 

6. Time lag caused by construction may extend project 
beyond any useful evaluation possibilities under the 
present Urban Corridor Demonstration Program. 

7. Arterial route changes may be distorted by freeway 
construction problems. 

8. Roadway pattern forces arterials to serve both 
radial and circumferential movements. 

9. Implementation period will be long. 

10. Staggered hours program may distort measures of 
effectiveness. 

Suggested Items for Evaluation 

1. Overall corridor travel conditions 
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a. Distribution of traffic within the corridor and 
entering the CBD before and after any improvements 
or experiments have taken place. This is necessary 
to identify any diversionary effects the improve
ments may have and to identify new problem locations. 

b. Most of these effects will be evaluated by the 
total project evaluation discussed in the preceding 
section. 

c. Since it appears that freeway control will not be 
implemented in this corridor under the present 
program, no evaluation is suggested for this 
special type of improvement. 

2. Traffic flow conditions at critical locations 

a. Changes in quality of flow through bottleneck areas. 
Alternate methods of measuring may include: 

(1) Travel times 

(2) Frequency and severity of stoppages or "input
output" study 

(3) Acceleration noise 

b. Changes in accident experience at the critical 
areas. 

c. Changes in vehicular exhaust emissions and noise 
through the areas where traffic flow is improved. 

d. Where the effects of such improvements can be 
translated into time saved, reduced vehicle operating 
costs, and/or reduced accident rates, these benefits 
should be evaluated in a cost-effectiveness analysis. 

BUS SERVICE IMPROVEMENTS 

Objectives 

Improvements to the existing bus service are designed to reduce 

automobile traffic within the corridor by intercepting auto traffic at 

the perimeter of the CBD with the "Town Flyer" bus shuttle and.by 

diverting auto traffic in the suburbs to park-and-ride facilities and 

express bus service. These improvements applied to collection/distribution, 

line-haul, and CBD distribution services. 

Atlanta 
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Factors Affecting the Outcome of the Demonstration and Its 
Applicability to Other Cities 

1. No preferential treatment for buses will be available 
in the critical early phases before freeway controls 
and reconstruction are completed. 

2. Bus travel times will not equal private automobile 
travel times. 

3. Multiple demonstration improvements will be implemented 
within the corridor at the same time. Care must be 
exercised in the design and implementation of the 
demonstration to insure that changes attributable to 
individual projects can be separately identified where 
appropriate. 

4. CBD shuttle service is already operational and has 
been operated under an earlier UMTA grant. It is 
assumed that its evaluation will be continued under 
the existing program. 

5. Transit service in Atlanta serves significant reverse 
commuting patterns. 

Suggested Items for Evaluation 

To adequately evaluate the effectiveness of the bus improvements 

in attracting patronage, the documentation should include descriptions 

of both the changes in service and the measures of effectiveness. 

1. Descriptions of changes in bus service 

a. Travel times by bus to the CBD from selected points 
within the corridor 

b. Differential travel time between bus and auto (before 
and after the improved service) from selected points 
within the corridor 

c. Transit coverage (i.e., number of potential patrons 
with convenient access to park-and-ride or kiss-and
ride facilities) 

d. Schedule reliability 

e. Frequency of service and time required for transfers 
along principal routes 
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f. Perceived change in commutation cost associated with 
switching from auto to bus (i.e., fare and time cost 
for bus vs. vehicle operation, parking, and time costs 
for auto) 

2. Measures of effectiveness of improved bus servic~ 

a. Total patronage and the percentage of the candidate 
commuters (those who work in the CBD or other major 
generator and live within the area covered by bus 
service) who switch to bus. Data required would 
include: 

(1) Total corridor travel patterns (Urban Transportation 
Study data may be enough) 

(2) Bus patronage counts (this may require boarding 
and alighting surveys for major routes and boarding 
points) 

(3) Bus origin/destination survey (may be obtained in 
conjunction with on-board survey) 

b. Characteristics of bus patrons. In applying these 
results to other cities and corridors, a profile of the 
characteristics of the bus riders together with similar 
information for all residents of the corridor, will 
indicate more clearly the segment of the total market 
that improved transit service is likely to attract. 
On-board or similar direct surveys of bus passengers 
appear to be the most desirable method of collecting 
such information. The exact type of information which 
can be obtained depends very much upon local conditions; 
however, the following items are suggested for inclusion 
in such a survey where possible: 

(1) Trip purpose 

(2) Origin/Destination 

(3) Mode and travel time to/from bus at each end of 
trip 

(4) Was this trip regularly made before improved bus 
service was initiated 

(5) Mode previously used for this trip 

(6) Number of autos in family 

(7) Availability of auto for this trip 
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(8) Age group 

(9) Income class 

[These items are not intended to represent a complete 
survey questionnaire. Additional items may be necessary 
to evaluate other portions of the demonstration project.] 

c. Revenue/cost characteristics associated with the bus 
service 

(1) This may require monitoring over an extended time 
period and should be re-examined after any signifi
cant changes in service or marketing program. 

(2) Routes with different characteristics should be 
monitored individually. 

d. Public acceptance of improvements 

(1) Attitude survey regarding desirability of park-and
ride facilities 

(2) Attitude and patronage of bus terminals 

(3) Evaluation of the functional operation of park-and
ride designs 

(4) Audit, or depth of public awareness of bus improvements 
and marketing program 

COMPUTERIZED CAR POOL AND SUBSCRIPTION BUS SERVICE 

Objectives 

1. To develop and test the feasibility of a computerized 
method for establishing car pools and matching transit 
service to demand$. 

2. To test the effectiveness of this technique as a means for 
reducing congestion by encouraging higher auto occupancy 
and transit patronage. 

In the absence of freeway control, the Atlanta project also tests 

whether increased car pooling and transit patronage can be obtained 

without incentives such as preferential treatment. 

Atlanta 
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COMPUTERIZED CAR POOL PROGRAM 

Factors Affecting the Outcome of the Demonstration 

1. The car pool service and subscription bus service 
will be implemented simultaneously. Since both will 
compete for approximately the same market, this project 
will provide an indication only of the relative prefer
ence for the different types of services. This will 
not indicate how effective one system would be in the 
absence of the other. 

2. Public response to the computer matching program 
may be visualized as an "invasion of privacy." 

3. The staggered hours project could disrupt existing 
car pools. 

Factors Affecting the Applicdbility of Demonstration Results 
to Other Cities 

1. Population and income characteristics may affect the 
success of the program and will differ from other 
cities. 

2. The tradition and/or acceptability of car pools may 
differ between cities. 

3. The market for car pools may not be within the same 
employment groups. 

Suggested Items for Evaluation 

·.To adequately evaluate the effectiveness of the car pool 

program, it will be necessary to document and describe each stage of 

the project in great detail because of the unique nature of the research 

and implementation procedures. The primary evaluation should be con

cerned with how many car pools were created or aided by the project and 

the resultant change in vehicle occupancy and the number of vehicles. 

Description of project technique: 

1. Strategy 

2. Forms and sampling techniques required for processing 
the car pool requests 

3. Assignment techniques and modeling programs 
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4. Public information and marketing program 

5. Data problems 

Achievements of the project: 

1. Number of car pools formed 

2. Number of participating riders 

3. Reduction in automobile usage 

4. Changes in vehicle occupancy 

5. Cost of the actual project and of continuing the 
matching program 

Characteristics and evaluation of the service: 

1. Population profile of participating riders 

2. Relation of current riders to previous work trip mode 

3. Analysis of home location and employment area usage 
of car pools 

4. Types of employment centers where car pools are most 
successful 

5. Cost and feasibility using this matching program in 
another city 

6. Changes needed in data sources and information 

7. Attitude survey of service users 

8. Life expectancy of car pools 

9. Will any public agency be willing to accept responsibility 
for continuing the service? 

SUBSCRIPTION BUS SERVICE 

Factors Affecting the Outcome of the Demonstration and Its 
Applicability to Other Cities 

1. Buses will have to run on the same congested streets 
with everyone else and without preferential treatment. 

2. Growth potential of the corridor is very high. 
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3. This project will be competing directly with the 
car pool program and regular bus service. 

4. Reverse commuting occurs regularly in the Atlanta 
transit system and may confound subscription 
service. 

Suggested Items for Evaiuation 

The effectiveness of the subscription bus service will 

ultimately depend upon the patronage it attracts and the revenue/cost 

factors associated with providing the service. The unique nature of 

the project will require a detailed description and documentation of 

the technique and strategy utilized in planning and implementation. 

Description of project techniques: 

1. Strategy 

2. Methods and format of data collection 

3. Assignment techniques 

4. Public information and marketing program 

5. Changes and/or improvements in data requirements 

Project results: 

1. Patronage, by location and destination 

2. Number and location of bus routes 

3. Costs of providing the service 

4. Attitude survey of riders 

5. Changes in mode and submodes for trips 

6. Reduction in automobile usage 

7. Changes in vehicle occupancy 

8. Evaluation of vehicles used to provide the service 
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Characteristics and evaluation of the service: 

1. Population profile of riders 

2. How were previous trips made 

3. Operating characteristics of the services (speed, 
time, distance, delays, etc.) 

4. Application to other cities 

5. Should service be continued and by what means 

6. Characteristics of trip destination and origins 

STAGGERED HOURS PLAN 

Objectives 

1. To demonstrate the feasibility and acceptance of a 
staggered work hours program. 

2. To demonstrate the effectiveness of this program in 
reducing peak hour congestion. 

Factors Affecting the Outcome of the Demonstration 

1. Several other improvements will be implemented at the 
same time. 

2. Shuttle bus service may be eliminated or modified. 

3. Proportion of employment in the CBD participating 
in the demonstration. 

4. If significant changes are made to the street or 
signal system within the CBD during the demonstration 
period, these will influence the ability to evaluate 
the effects of staggered hours on CBD traffic flow. 

Factors Affecting the Applicability of Demonstration Results 
to Other Cities 

1. Concentration, classification, composition, and magni
tude of employment within the affected area may 
influence the acceptability of this technique. 

2. Climate and recreation opportunities may be a critical 
factor in public acceptance. 
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Suggested Items for Evaluation 

1. Description of program should include: 

a. Number of employees and firms affected 

b. Geographical limits of affected area 

c. Work schedule indicating the breakdown by type 
of business, number of employees, and geographical 
distribution for each shift 

2. Measures of effectiveness 

a. Changes in peak hour flows into and out of CBD 
by transit and by automobile 

(1) Should include vehicle counts and occupancies 
by time period for each route entering CBD 
(as discussed in CBD cordon count in Evaluation 
Manual). 

(2) Time interval necessary for reporting counts 
depends on staggered hours schedule but should 
be as small as possible (15 minutes-absolute 
minimum). 

b. Effects on traffic flows of arterials and freeways 
leading into CBD 

(1) Travel time measurements before and after. 

(2) This improvement should improve flow in all 
corridors, but observation of changes in the 
demonstration corridor may be sufficiently 
indicative of changes throughout the urban 
area. 

(3) Travel times should be measured for several 
points in time (i.e., 7:30, 7:45, 8:00, etc.). 

(4) Travel times may be limited only to the 
portions of these routes near the CBD which 
presently experience heavy congestion. 

c. Effects on traffic flow in CBD 

(1) Changes in travel times for major streets 
within CBD 

(2) Intersection delay at critical intersections 
within CBD 
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(3) Changes in time required to park automobile 

(a) Can be measured as the time from CBD 
cordon to the parking garage 

(b) Repeat for several points throughout 
the CBD 

d. Because this improvement influences travel 
conditions throughout the urban area, it may not 
be feasible to identify the cost and benefits of 
this improvement. 

e. Changes in exhaust emissions and noise levels in 
the CBD. 

(1) Noise may be reduced by lowering the con
centration of vehicles in the CBD. 

(2) Exhaust emissions may be reduced by reduction 
of delay (i.e., idling vehicles). 

(3) In the CBD, these factors can be evaluated by 
actual before-after measurement; it is doubtful 
that they can be meaningfully calculated in 
this situation. 

3. Subjective evaluation 

a. Employee and business reaction to the staggered 
hours program 

b. Problems in implementation and supervision 

c. Impact on CBD parking 

d. Disruption to existing car pools 

e. Firms and/or employees who elect to adopt the 
program on a continuing basis 

f. Suggested improvements to strategy for application 
to other cities 
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C I N C I N N A T I 

SUV1fv1ARY 

The UCDP project in Cincinnati has two major demonstration 

objectives: 

1. To test the effectiveness of outlying terminals in con
junction with lin~-haul (express) bus service to the 
central area, for promoting greater utilization of 
transit for travel oriented to the central area. 

2. To test the effectiveness of various traffic engineering 
and operational control techniques, for providing prefer
ential treatment for line-haul vehicles operating in mixed 
traffic on arterial roadways. 

To the extent that the diversion of patronage from auto to 

bus reduces the vehicular demand for the arterial streets, this project 

will test the effectiveness of improved bus service as a means for 

relieving congestion. However, in this corridor it does not appear that 

the diversion from auto to bus will significantly affect the level of 

congestion in the corridor in the innnediate future. 

Traffic engineering and operational control techniques 

included in this project refer to such items as lane usage restrictions, 

intersection improvements, bus turnouts, traffic signal and signing 

changes, etc. Except where these improvements are intended to alleviate 

bottlenecks, it will not generally be possible to isolate the effects 

of the individual improvements on the level of congestion. 

Bus improvements consist of adding express service through 

the corridor (on existing arterials), providing suburban collection

distribution systems in the form of park-ride facilities and local bus 

service, and providing a limited number of bus shelters. The roadway 

improvements will facilitate improved bus service so that bus travel 

times may be approximately equivalent to auto travel times. A marketing 

program will also be included in conjunction with these improvements. 
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In addition to the main experiment, the project lends itself 

to several sub-experiments which may provide useful, although not com

prehensive, information about certain components of the project. These 

include: a marketing program, bus passenger shelters, and a comparison 

of park-ride and local bus service as low-density collection-distribution 

systems. Long-range plans also include providing for a downtown bus 

terminal and an improved collection-distribution system in the CBD. 

Evaluation of the UCDP project should measure the effective

ness, costs, and benefits of the individual techniques or improvements 

being tested for relieving congestion or improving travel conditions. 

However, the overall effectiveness of the combined set of improvements 

should also be measured. 

Specific data required for the analysis of total project 

effectiveness are suggested below. Many of these data items (in the 

same or greater level of detail) are also required for evaluation of 

specific improvements as discussed subsequently. 

TOTAL PROJECT 

Suggested Items for Evaluation 

1. Costs of the improvements 

2. Corridor travel and congestion 

a. Changes in the number of persons and vehicles 
entering (and leaving) the CBD from routes in the 
demonstration corridor and from routes in adjacent 
corridors to/from which corridor traffic might be 
diverted 

b. Changes in accident rates associated with the 
improvement 

c. Changes in the travel times along major routes 
serving the corridor 

3. Corridor travel costs 
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a. Changes in the costs of travel should be identi
fied for the following groups: 

(1) Commuters who use auto before and after the 
improvement 

(2) Commuters who use bus before and after the 
improvement 

(3) Commuters who switch mode as a result of the 
improvement 

b. Cost items to be used in the evaluation should 
include: 

(1) Automobile operating cost and/or bus fares 
(including capital costs) 

(2) Value of passenger travel time (including 
time waiting for bus, transfers, etc.) 

(3) Accident costs 

(4) Parking costs (where applicable), whether 
or not paid for by user 

c. In estimating changes in travel costs, emphasis 
should be given to those routes which are 
affected by the improvements, either b'y physical 
changes or by diversion to/from other routes. 

d. Unit costs for this analysis are given in the 
Evaluation Manual. 

4. Community effects 

a. It is doubtful that the transportation improve
ments within the corridor will have significant 
corridor-wide impact on land use or other socio
economic characteristics because of the limited 
time period of the program and nature of the 
improvements. 

b. Individual improvements are likely to have some 
localized impact, but these effects should be 
considered during the evaluation of the individ
ual improvement. 

c. Changes in vehicle exhaust emissions arid noise 
can also be localized and associated directly 
with specific improvements. 

Cincinnati 

62 



RONMAY IMPROVEMENTS 

Objectives 

Roadway improvements are intended to provide for preferential 

treatment of line-haul vehicles along arterial roadways within the 

corridor and to relieve congestion through the alleviation of bottle

necks along these routes. 

Factors Affecting Outcome of the Demonstration 

1. Many of these improvements will be applied concurrently 
and it will not always be possible to identify the 
effects of each type of improvement on overall travel 
conditions within the corridor. 

2. Where certain types of improvements are used to 
improve flow through bottleneck areas, the opportunity 
may exist to provide evaluations of these types of 
improvements at critical locations. 

Factors Affecting Applicability of Demonstration Results to 
Other Cities 

1. Most of the techniques being applied to improve 
traffic flow along the corridor routes are not unique 
and their results are generally predictable. 

2. The particular set of improvements being applied, 
together with the characteristics of the transportation 
facilities and the topographic constraints which 
restrict the types of improvements which can be made, 
are not common in other cities. 

3. Changes in overall vehicular travel conditions in the 
corridor will provide a measure of effectiveness 
of the concerted application of roadway improvements. 

Suggested Items for Evaluation 

·Overall corridor travel conditions: 

1. Redistribution of traffic entering the CBD from 
Columbia Parkway and Eastern Avenue and any diversion 
to or from Madison Road and other alternate routes. 
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2. Most of these effects will be evaluated by the 
total project evaluation discussed in the preceeding 
section. 

Traffic Flow Conditions at Critical Locations: 

1. Changes in quality of flow through bottleneck areas. 

Alternative methods of measuring may include: 

(a) Travel times; 

(b) Frequency and severity of stoppages or "input
output" study; 

(c) Acceleration noise. 

2. Changes in accident experience at the critical areas. 

3. Changes in vehicular exhaust emissions and noise 
through the areas where the traffic flow is improved. 

4. Where the effects of such improvements can be trans
lated into time saved, reduced vehicle operating 
costs, and/or reduced accident rates, these benefits 
can be evaluated in a cost-effectiveness analysis. 

IMPROVED BUS SERVICE 

Objectives 

Bus service improvements are intended to increase transit 

patronage by improving bus schedule reliability, coverage, marketing, 

travel time, comfort, and convenience. These improvements will test 

the effectiveness of improved transit service in relieving congestion 

by the diversion of auto passengers to bus. 

Factors Affecting Outcome of the Demonstration 

1. Since most of the bus service improvements (including both 
the collection/distribution system and the line-haul 
service) and the marketing program will be tested 
concurrently, the fraction of the total patronage 
attributable to each component of the total system 
cannot be readily identified. The improved bus 
service must be regarded as a package and its 
aggregate characteristics identified accordingly. 
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2. In addition to diverted traffic, improved bus service 
may also generate new trips. This component of the 
patronage should be identified. 

Factors Affecting Applicability of Demonstration Results to 
Other Cities 

1. Bus preferential treatment for the express service 
is principally restricted to utilizing the center 
lane in the major direction of flow on Eastern 
Avenue for private autos and line-haul vehicles, 
requiring trucks and local buses to use the curb lane. 

2. Upgraded bus service will provide travel times 
comparable to, but no better than, private auto. 

3. The principal market at which the bus service is 
directed is a relatively high income, suburban area. 
However, there is an opportunity to develop limited 
reverse commuting from areas near the CBD. 

4. The ability of the bus improvements to attract patron
age from this corridor is likely to be adversely 
affected by the relatively attractive parking con
ditions (supply and price) presently existing in the 
CBD. 

Suggested Items for Evaluation 

To adequately evaluate the effectiveness of the bus improve

ments in attracting patronage, the documentation should include 

descriptions of both the changes in service (as perceived by the patron) 

and the measures of effectiveness. Much of this data will also be 

required for the total project evaluation. 

Descriptions of changes in bus service: 

1. Travel times by bus from selected points within the 
corridor 

2. Differential travel time between bus and auto (before 
and after the improved service) from selected poirits 
within the corridor 

3. Transit coverage 

number of candidate patrons within walking distance 
of a bus stop 
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- number of candidate patrons with convenient access 
to a "park-ride" or "kiss-ride" facility 

4. Schedule reliability 

5. Frequency and time required for transfers along the 
principal routeE 

6. Perceived commutation cost associated with switching 
from auto to bus (i.e., fare and time cost for bus vs. 
vehicle operation, parking, and time costs for auto) 

Measures of effectiveness of improved bus service: 

1. Total patronage and the percentage of the candidate 
commuters (those who work in the CBD or other major 
generator and live within the area covered by bus 
service) who switch from auto to bus. 

Data required include: 

a. Total corridor travel patterns (Urban trans
portation study may be adequate) 

b. Bus patronage counts (this may require boarding 
and alighting surveys for the major routes and 
boarding points) 

c. Bus origin-destination survey (May be obtained 
in conjunction with an on-board survey) 

2. Characteristics of bus patrons. In applying these 
results to other cities and corridors, a profile of 
the characteristics of the bus riders together with 
similar information for all residents of the corridor, 
will indicate more clearly the segment of the total 
market that improved transit service is likely to 
attract. On-board or similar direct surveys of bus 
passengers appear to be the most desirable method of 
collecting such information. The exact type of infor
mation which can be obtained depends very much on 
local conditions; however, the following items are 
suggested for inclusion in such a survey where possible: 

a. Trip purpose 

b. Origin/Destination 

c. Mode and travel time to/from bus at each end 
of trip 
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d. Was this trip regularly made before improved 
bus service 

e. Mode previously used for this trip 

f. Availability of automobile for this trip 

g. Age group 

h. Income class 

These items are not intended to represent a complete 
survey questionnaire. Additional items may be nec
essary to evaluate other portions of the demonstration 
project. ] 

3. Revenue/cost characteristics associated with the bus 
service. 

a. This may require monitoring over an extended 
time period and should be re-examined after 
any significant changes in service or market
ing program. Routes with different character
istics should be monitored individually. 

b. This provides a means for assessing the ~ost
effectiveness of the bus service improvements. 

4. Changes in work/residence location resulting from 
improved bus service. Although very significant 
changes of this nature are not likely during a 
relatively short time period, this should be monitored 
if feasible. 

a. Volumes of reverse commuters should indicate 
whether many central city residents find 
employment in the suburbs. 

b. Information relating to employees who might 
move into the corridor to take advantage of 
the bus service can be obtained as a part of 
an on-board survey. 

L<Jrl DENSITY COLLECTION-DISTRIBUTION SYSTEM 

The low-density collection-distribution system, including 

local bus service, bus terminals, and park-ride facilities, is an 

integral part of the total bus improvement. Much of the information 

req~ired for this portion of the evaluation will also be required for 
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evaluation of the total transit system, but since it may be possible 

to develop information specifically about the low density collection

dis tribution portion of the system, it is treated separately. 

Factors Affecting the Outcome of the Demonstration and Its 
AppZicahiZity to Other Cities 

1. Regardless of the effectiveness of the local collection
distribution system, its usage is directly dependent 
on the attractiveness of the line-haul service so 
that any comparisons which are made are strictly 
valid only where similar line-haul conditions exist. 

2. Because of topographic constraints, the local bus 
serving the collection-distribution function will 
not be able to operate in all areas. 

Suggested Items for Evaluation 

1. Where the collection-distribution function is served 
by both bus and park-ride facilities, comparison of 
volumes using each type of service may suggest the 
ordering of preferences for each. 

Specific data may include: 

a. Attitude surveys may be used to obtain 
such information as type of collection-distri
bution system preferred or whether the avail
ability of a particular type of system 
significantly affects transit ridership. 

b. Patronage classified by arrival mode (should 
be coordinated with on-board surveys). 

c. Subjective evaluation of interface between 
modes and vehicles. 

2. Connnunity Effects associated with the collection
distribution systems (especially terminals) should 
also be monitored. These effects may include: 

a. Noise and air pollution 

b. Land development adjacent to parking areas 

c. Effects on commercial activity, especially 
in the case of joint use of parking facilities 
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An evaluation based on interviews with businessmen 
or similar techniques may provide the best indicator 
of these effects. 

3. The effectiveness of this component of the system 
is highly interrelated with the line-haul service 
and other improvements. A benefit vs. cost type of 
analysis for the suburban collection-distribution 
system does not appear feasible. 

CBD BUS TE~INAL 

Objectives 

The proposed CBD bus terminal and shuttle service is intended 

to improve access to points within the CBD and to facilitate interchange 

between bus routes within the corridor and other routes. It will test 

the financial feasibility of such a system. 

Factors Affecting Outcome of the Demonstration and Its 
AppZicabiZity to Other Cities 

1. Institution of this terminal is contingent upon the 
development of substantial patronage on the line
haul system. 

2. This terminal will provide an interface and be 
coordinated with the area-wide transit system. 

3. Implementation of this facility must be coordinated 
with other developments in the CBD (i.e., second 
level walkway system, etc.). 

4. Since this terminal will not be developed until 
the conditions in the corridor have stabilized 
after the initial improvements, it may provide a 
measure of the incremental effects of such an 
improvement on transit patronage. 

Suggested Items for EvaZuation 

1. Changes in accessibility of various points within the 
CBD for bus commuters from the corridor. 

2. Changes in volume of passenger traffic on all bus 
routes resulting from improved interchange facility. 
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3. Subjective evaluation of the effects of the terminal 
on congestion in the CBD. 

a. Does it change the apparent level of con
gestion around the terminal? 

b. How far does this effect extend? 

4. Changes in noise levels and vehicle exhaust emissions 
in the vicinity of the terminal. 

5. Analysis of financial feasibility of such systems 
(including costs, benefits, and revenues). 

fvlARKETING PROGRAM 

Objectives 

The marketing program is a part of the total package of bus 

service improvements being implemented in the corridor. The demonstra

tion goal is to test the effectiveness of this technique as a means 

for providing public awareness of the service and stimulating bus 

patronage. 

Factors Affecting Outcome of the Demonstration and Its 
AppZicabitity to Other Cities · 

1. Since the marketing campaign will be conducted in 
conjunction with the improved bus service, it will 
not be possible to accurately measure the additional 
patronage generated by the marketing program. 

2. Interpretation of any findings relating patronage 
generated to the marketing effort must recognize 
that changes in patronage are very closely associated 
with the transportation alternatives available. With 
a different set of transportation alternatives, the 
marketing program may achieve very different results. 

Suggested Items for Evatuation 

1. Degree of public awareness of the transit service 
achieved by marketing program. 

Cincinnati 
70 



2. If marketing campaigns are repeated, it may be 
possible to obtain some indication of the influence 
of the program on patronage by monitoring ridership 
over the affected portions of the system before and 
after each such effort. 

3. Other methods of evaluation may be suggested by the 
agencies responsible for conducting the demonstration. 

CURBSIDE SHELTERS 

Objectives 

The principal objective of the passenger shelters is to 

improve the comfort and convenience of service to bus riders. This 

project does not provide a good basis for testing the effectiveness of 

shelters on patronage or for evaluating different types of shelter 

designs. 

The passenger shelter program is limited, but will include 

bus stops in a low-income area of the corridor. Although travel to 

and from this area of the corridor is not significant or strongly oriented 

to the CBD, the cooperation and support of these residents are essential 

to the overall success of the demonstration project. 

Suggested Items for Evaluation 

1. It is not likely that passenger shelters will stimu
late a significant increase in bus patronage; however, 
at locations where such improvements are made, the 
patronage should be monitored. To be able to associ
ate any increases with the improvements, similar 
locations without such improvements should also be 
monitored. 

2. It would appear that the most meaningful evaluation 
of such shelters is a subjective evaluation by bus 
patrons who use the facilities. This could be con
ducted in conjunction with an on-board survey. 

3. A cost-effectiveness analysis of passenger shelters 
does not appear feasible for this project. 
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MISCELLANEOUS 

In addition to the improvements discussed in the previous 

sections, the evaluation should also consider other items which may 

provide useful guidelines to other cities contemplating the use of 

similar techniques. A limited subjective evaluation will be adequate 

in most cases. Such items may include: 

Bus loading characteristics at new types of bus stations 

The effects of bus stations on traffic patterns of 
surrounding streets 

Enforcement problems associated with preferential bus 
treatment 

Design characteristics of bus turnouts, terminals, 
parking facilities, etc. 

Additional law enforcement requirements 
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DALLAS 

S~RY 

The principal emphasis of the improvements in the Dallas 

corridor is on the use of freeway surveillance and control for relief 

of vehicular congestion. The UCDP improvements in Dallas focus on the 

bus system. Improved bus service includes: preferential treatment for 

buses on both tle freeway and surface streets, more frequent service on 

certain branches, and the implementation of park-ride facilities. No 

improvements for the CBD are contemplated under the UCDP project. 

In addition to the main experiment, however, the Dallas UCDP 

project provides the opportunity to examine certain other relationships 

and techniques more closely. These include: 

1. The effectiveness of park-ride as a collection-distribution 
system 

2. The effectiveness of a bus locator system 

Factors Affecting the Outcome of the Demonstration and Its 
Application to Other Cities 

1. By providing different levels of bus service to similar 
areas within the same corridor, this project provides 
the opportunity to examine the effects of quality of 
service on patronage. 

2. The demonstration project must coordinate with the 
ongoing freeway surveillance and control project and 
the transit study. 

3. With an extensive surveillance system throughout the 
corridor, the Dallas project provides an opportunity to 
measure changes in traffic operations and flow character
istics with greater precision than is economically 
feasible in other cities. 
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Corridor Surveillance and Control System 

Since the surveillance and control system is being implemented 

,and evaluated under another project, suggestions concerning the measure

ment of traffic flow characteristics are not included here. 

Transit Service Improvements 

1. Descriptions of Service 

a. Comparison of travel times by alternate modes 
available. (To CBD from several selected points 
within the corridor) 

b. Transit coverage 

(1) Number and percentage of corridor residents 
within walking distance of bus service 

(2) Number and percentage of corridor residents 
with convenient access to a transit terminal 

(3) Separate measures should be provided for 
different regions within the corridor 

c. Schedule reliability 

d. Frequency and time required for transfers along 
principal routes 

e. Perceived changes in commutation cost associated 
with switching from auto to bus (i.e., fare and 
time cost for bus vs. vehicle operation, parking, 
and time costs for auto) 

2, Measures of Effectiveness 

a. Total patronage and the percentage of the candidate 
commuters (those who work in the CBD or other 
major generator and live within the area covered by 
bus service) who switch from auto to bus 

Data required include: 

(1) Total corridor travel patterns 

(2) Bus patronage counts 

[The possibility that some commuters may switch 
from bus to auto should also be considered where 
there is existing bus service.] 
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b. Characteristics of bus patrons 

In applying these results to other cities and 
corridors, a profile of the characteristics of 
the bus riders, together with similar information 
for all residents of the corridor, will indicate 
more clearly the segment of the total market that 
improved transit service is likely to attract. 
On-board or similar direct surveys of bus passengers 
appear to be the most desirable method of collecting 
such information. The exact type of information 
which can be obtained depends very much on local 
conditions; however, the following items are 
suggested for inclusion in such a survey where 
possible: 

(1) Trip purpose 

(2) Origin/Destination 

(3) Mode and travel time to/from bus at each end 
of trip 

(4) Was this trip regularly made before improved 
bus service 

(5) Mode previously used for this trip 

(6) Availability of automobile for this trip 

(7) Age group 

(8) Income class 

[These items are not intended to represent a 
complete survey questionnaire. Additional infor
mation from such a survey may be necessary to 
evaluate other portions of the demonstration 
project.] 

c. Revenue/cost characteristics associated with the 
bus service 

This may require monitoring over an extended time 
period and should be re-examined after any signifi
cant changes in service. Routes with different 
characteristics should be monitored individually. 
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PARK-RIDE LOTS 

Objectives 

To test the effectiveness of park-ride facilities as the 

collection-distribution system. 

Factors Affecting the Outcome of the Experiment and Application 
to Other Cities 

1. The ability to test the effectiveness of the park-ride 
facility in increasing patronage depends on the phasing 
of the project. If the park-ride facility is implemented 
at the same time as the other improvements, the patronage 
cannot be separated. 

2. The ability to compare the park-ride facility with 
other types of collection-distribution systems in this 
corridor would require comparison with similar areas 
within the corridor served by other types of collection
distribution systems. 

Suggested Items for Evaluation 

1. Usage 

a. Counts of persons boarding the line-haul vehicle 
at each terminal (should be classified to give 
mode of arrival at the terminal) 

b. User characteristics (should be coordinated with 
on-board surveys, where applicable, to reduce data 
costs and to permit cross classification of data 
from the two surveys) 

(1) Travel patterns of users 

(a) Previous mode(s) and/or route used for 
trip 

(b) Origin-Destination 

(3) Frequency of trip(by mode) 

(2) User profile in comparison to profile of 
corridor residents in general 

(a) To determine which segment of the 
corridor uses the service 
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(b) Typical data items 

(i) Income/occupation 

(ii) Car ownership and availability 

2. Community effects associated with the various collection
distribution systems should be monitored. Where signifi
cant changes are not expected, a subjective evaluation 
or simply the monitoring of complaints may be adequate. 
However, the evaluation design should provide the 
mechanism for such measurements. Effects which should 
be considered include: 

a. Commercial activity, land development, etc. in 
the surrounding area (i.e., retail sales at 
shopping centers used for park-ride facilities) 

b. Noise and air pollution 

c. Traffic flow on nearby streets 

3. Analysis of benefits and costs 

a. Detailed costs associated with the construction 
and operation of these facilities should be 
documented 

b. The ability to analyze the revenue/cost character
istics will depend on the pricing policy adopted 

c. It is doubtful that the benefits from such 
facilities can be quantified with sufficient 
accuracy for analysie 
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DAYTON 

SUMMARY 

The proposal for Dayton centers around the provision of transit 

service along a fixed facility for rubber-tired vehicles (i.e., a busway). 

This demonstration project tests two principal techniques: 

1. The effectiveness of a high-quality public transit system 
in attracting patronage from a relatively high-income 
suburban area that is strongly auto-oriented. 

2. The effectiveness of preferential treatment (reduced travel 
times on exclusive roadways) for automobiles with high 
occupancies in encouraging car pooling. 

In addition to the main experiment, this project provides an 

opportunity to test other relationships of nationwide interest. These 

include comparisons of effectiveness between several types of suburban 

collection-distribution systems, regularly scheduled local bus service, 

demand responsive bus service, and park-ride or kiss-ride operations 

at transit stations. This project also provides the opportunity to 

monitor community reaction to, or acceptance, of a public transit 

system in close proximity to residential developments and the impact 

of a major transportation system (which involves a separate, fixed 

facility) on land development and economic activity within the corridor. 

TOTAL PROJECT 

Objectives 

1. To test ability of new or significantly improved 
public transit service to generate patronage and to 
measure its economic viability. 

2. To test preferential treatment for hlgh-occupancy 
automobiles as a means for encouraging car pooling. 

3. To test the effectiveness of this combination of 
techniques in reducing congestion levels on roadways 
serving the corridor. 
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4. To test the interaction between car pools and public 
transit service. 

5. To demonstrate the impact of such an improved system 
on land development and other socio-economic activity 
within the corridor (Evaluation of this impact may be 
contingent on degree of public acceptance and performance 
of the transportation system). 

6. To test the effectiveness of the total system as a 
means for reducing vehicle exhaust emissions. (It 
may be necessary to restrict this portion of the eval
uation to the line-haul portion of the system). 

Factors Affecting the Outcome of the Demonstration 

1. Although the demonstration corridor is experiencing 
rapid growth and increased congestion of the trans
portation facilities is expected, present congestion 
levels are less acute than in many other urban areas. 

2. The supply and price of parking in the CBD area appear 
attractive to auto commuters and may influence the 
extent to which increased occupancies and transit 
patronage are achieved. 

3. The extent to which commuters divert to bus and/or 
car pools is dependent on the quality of service 
presently available by automobile. Evaluation of this 
project must recognize that even if the anticipated 
diversion does not occur, this type of system, in 
general, may still be successful in corridors with 
more severe congestion and where travel by auto is 
relatively less attractive. 

4. There is a potential for considerable land development 
and other socio-economic impacts within the corridor 
as a consequence of the transportation improvements. 
Such changes are likely to be long term, however, and 
are contingent on public acceptance of the system. 
Such changes may also require a more firm commitment 
to the system than a demonstration project provides. 

5. Inferences which can be drawn relative to the effec
tiveness of public transit versus car pools depend 
on the sequencing of their implementation. If public 
transit is provided first, the patronage generated or 
diverted from auto may be somewhat higher than if both 
alternatives are made available at the same time. 
Sequential implementation also requires sequential 
evaluation to first identify bus patronage and to later 
determine the effectiveness of car pools and their 
impact on bus patronage. 
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6. Serving car pools on the busway conflicts with the goal 
of increasing transit patronage. It is expected that 
some potential bus patrons would be diverted to the car 
pools. A reasonable test of this impact would be 
provided, however, by opening the facility to car pools 
only after the bus service has been in operation for 
several months. 

Factops Affecting Applicability of Findings to Othep Cities 

1. Since this project tests the system under a fairly 
limited set of conditions, similar improvements may 
have significantly different results in other corridors. 
Corridor characteristics influencing the extensibility 
of these findings should be documented in detail in 
the evaluation report. These generally include: 

a. Relatively high income and low residential density 

b. Strong orientation to automobile at present 

c. High level of congestion only during peak period 

2. The physical characteristics of the transportation 
system are somewhat unique to this corridor; however, 
in applying these results to other corridors, the 
demonstration project can be most appropriately 
described in terms of service characteristics rather 
physical characteristics. 

Suggested Items foP Evaluation 

The following evaluation items require "before" and "after" 

measurements. Assuming that bus service is instituted before car pools 

are permitted to use the facility, at least two "after" measurements 

will be required. If the bus improvements are implemented sequentially, 

additional "after" measurements and evaluations will be required for 

each significant change in quality of service. 

1. Corridor travel and congestion 

a. Changes in the number of' persons and vehicles entering 
(and leaving) the CBD from routes in the demonstration 
corridor and from routes in adjacent corridors to/from 
which corridor traffic might be diverted. 
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(1) To maintain comparability between projects, and 
to measure changes in peaking characteristics, 
these volume measurements should be obtained for 
intervals no greater than 15 minutes. 

(2) Volume counts should be cross classified to give 
the number of persons entering the CBD by mode 
for each major route. 

(3) Where possible, the portions of the traffic volume 
change attributable to normal growth, generated 
traffic, and diverted traffic should be identified. 

b. To the extent that the diversion of traffic to the 
busway improves the traffic flow characteristics on 
other major facilities serving the corridor, an improve
ment in accident rate might result and should be 
monitored. Accident experience on the busway would be 
of interest to other areas considering similar facilities. 

c. Changes in travel times along major routes serving the 
corridor. 

2. Analysis of project costs and commuter benefits (See 
Evaluation Manual for details) 

a. Costs of the improvements 

b. Corridor travel costs 

(1) Changes in the costs of travel should be identified 
for the following groups: 

(a) Commuters who use auto before and after the 
improvement ; 

(b) Commuters who use bus before and after the 
improvement; 

(c) Commuters who switch mode as a result of the 
improvement. 

(i) Private auto to car pool on busway 

(ii) Private auto to bus 

(iii) Transit to auto and/or car pool 

(2) Cost items to be used in the evaluation should 
include (See Evaluation Manual for cost factors 
to be used): 

(a) Automobile operating costs and/or bus fares; 
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(b) Value of passenger travel time (including 
time waiting for bus, transfers, etc.); 

(c) Accident costs; 

(d) Parking costs (where applicable), whether 
or not paid for by user. 

(3) In estimating changes in travel costs, emphasis 
should be given to those routes which are affected 
by the improvements either directly or by diversion 
to/from other routes. 

3. Community effects 

BUS SERVICE 

a. Enthusiastic public acceptance of the system accompanied 
by relatively high patronage may lead to increased 
socio-economic activity within the corridor, particu
larly in terms of land value and type and extent of 
development in the presently undeveloped areas of the 
corridor. If the service is continued beyond the 
demonstration period, development of the property in 
close proximity to the facility and terminals should 
be carefully monitored. This, together with information 
on development in similar "control" areas in the region, 
will provide an indication of the impact of the trans
portation system. 

b. Other effects such as noise, air pollution, etc. can 
be associated more directly with specific improvements 
and are discussed subsequently. 

Although the bus system is an integral part of the total project, 

detailed attention should be given to its evaluation. This evaluation 

requires descriptions of the services offered (as perceived by the patron) 

as well as measures of effectiveness such as patronage, revenue/cost 

characteristics, etc. 

Certain elements of data required for evaluation of the bus 

service may also be required for evaluation of other improvements. 

1. Descriptions of service 

a. Comparison of travel time by alternate modes available. 
(To CBD from several selected points within the corridor) 

(1) Bus on surface streets - "before" 
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(2) Auto on surface streets - "before" 

(3) Bus on busway - "after" 

(4) Car pool on busway - "after" 

(5) Auto on surface streets - "after" 

b. Transit coverage 

(1) Fraction of corridor residents within walking 
distance of bus service (stratified by type of 
service) 

(2) Fraction of corridor residents with convenient 
access to transit terminals 

c. Schedule reliability 

d. Frequency and time required for transfers along principal 
routes. 

e. Perceived changes in commutation cost associated with 
switching from auto to bus (i.e., fare and time cost 
for bus vs. vehicle operation, parking, and time costs 
for auto) 

2. Measure of Effectiveness 

a. Total patronage and the percentage of the candidate 
commuters (those who work in the CBD or other major 
generator and live within the areas covered by bus 
service) who switch from auto to bus 

Data required include: 

(1) Total corridor travel patterns (Urban transportation 
study may be adequate);, 

(2) Bus patronage counts (this may require boarding 
and alighting surveys for the major routes and 
boarding points)~ 

(3) Bus origin/destination survey (may be obtained in 
conjunction with an on-board survey). 

b. Characteristics of bus patrons 

In applying these results to other cities and 
corridors, a profile of the characteristics of the 
bus riders, together with similar information for all 
residents of the corridor, will indicate more clearly 
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the segment of the total market that improved transit 
service is likely to attract. On-board for similar 
direct surveys of bus passengers appear to be the most 
desirable method of collecting such information. The 
exact type of information which can be obtained depends 
very much on local conditions; however, the following 
items are suggested for inclusion in such a survey 
where possible: 

(1) Trip purpose 

(2) Origin/Destination 

(3) Mode and travel time to/from bus at each end of 
trip 

(4) Was this trip regularly made before improved bus 
service? 

(5) Mode previously used for this trip 

(6) Availability of automobile for this trip 

(7) Occupation 

(8) Age group 

(9) Income class 

[These items are not intended to represent a 
complete survey questionnaire. Additional items may 
be necessary to evaluate other portions of the demon
stration project.] 

c. Revenue/Cost characteristics associated with the bus 
service 

This may require monitoring over an extended time 
period and should be re-examined after any significant 
changes in service or marketing program. Routes with 
different characteristics should be monitored individually. 

d. Changes in work/residence location resulting from 
improved bus service 

Although very significant changes of this nature 
are not likely during a relatively short time period, 
this should be monitored if feasible. 

(1) Volumes of reverse commuters should indicate the 
extent to which central city residents find 
employment in the suburbs. 
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(2) Information relating to employees who might move 
into the corridor to take advantage of the bus 
service can be obtained as a part of an on-board 
survey. 

LOW DENSITY COLLECTION-DISTRIBUTION SYSTEMS 

Objectives 

1. To compare the effectiveness in terms of relative usage, 
public acceptan~e, and cost characteristics of various 
types of collection-distribution systems, including: 

a, Park-ride 

b. Scheduled local bus (existing CTC service where 
there is significant overlap) 

c. Demand responsive bus collection system 

d. Kiss-ride 

2. To test the operational characteristics of demand
responsive bus collection-distribution. 

3. To test the abili'ty of these various types of local 
systems to adequately interface with tightly scheduled 
line-haul service. 

4. To test the community effects of various types of 
collection-distribution systems. 

Factors Affecting Outcome of the Experiment and Its Applicability 
to Other Cities 

1. Line-haul and collection-distribution improvements will 
be implemented concurrently so that it will not be 
possible to separate the incremental effects of the 
collection-distribution system on patronage. 

2. Comparison between patronage of different types of 
collection-distribution systems serving the same area 
of the corridor (i.e., demand-responsive vs. kiss-ride) 
should provide an indication of the preferences for each. 

3. Phasing of implementation will affect the types of 
information that can be derived from the experiment. 
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4. The value of each type of system in terms of additional 
patronage generated is a function of the characteristics 
of the total system and its public acceptance. Inasmuch 
as Dayton provides the test for only a limited set of 
line-haul conditions, complete evaluation of these 
various types of systems require projects in other cities, 

Suggested Items for Evaluation 

1. Schedule reliability and delays at transit terminals 

2. Public acceptance 

a. Questions concerning the public's awareness of 
the services may be desirable. This would best 
be conducted for a sample of the corridor popu
lation and this should be coordinated with the 
evaluation of any marketing survey which may be 
conducted. 

b, Attitude or preference survey to obtain subjective 
indication of the type of system preferred. 

3. Revenue-cost characteristics 

a. Revenue-cost records for each route or service 
area should be maintained. 

b, Records should be stratified by type of service, 
time of day (peak vs. off-peak), and route or 
service area. 

4. Patronage 

a. Counts of persons boarding the line-haul vehicle 
at each terminal should be classified to give mode 
of arrival at the terminal. 

b. Such counts should also be coordinated with on-board 
surveys to permit cross-classification of data from 
the two surveys. 

5. Community effects associated with the various collection
distribution systems should be monitored, Where very 
significant changes are not expected, a subjective 
evaluation or simply the monitoring of complaints may 
be adequate. However, the evaluation design should 
provide the mechanism for such measurements. Effects 
which should be considered include: 
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CBD SHLITTLE 

a. For terminals and/or park-ride facilities: 

(1) Commercial activity, land development, etc. 
in the immediately surrounding area (i.e., 
retail sales at shopping centers used for 
park-ride facilities) 

(2) Noise and air pollution 

(3) Traffic flow on nearby streets 

b. For bus systems 

(1) Noise 

(2) Accident experience on local streets 

(3) Traffic flow on local streets 

Objective 

The implementation objective of this improvement is to provide 

better transit coverage of the CBD to the public and to, therefore, 

encourage higher patronage rates. The demonstration value of examining 

this component of the system apart from the total transit system improve

ment is limited. 

Factors Affecting the Outcome of the Demonstration 

1. A cost effectiveness analysis (i.e., examination of 
revenue/cost characteristics) is desirable, but may 
not be sufficiently indicative of the benefits to be 
derived from the system if, indeed, the CBD shuttle 
is responsible for increased patronage on the line
haul sys tern. 

2. If the shuttle service is implemented after other 
components of the corridor system are in operation and 
patronage has stabilized, the incremental patronage 
(which would also include some growth) would place 
an upper limit on the effectiveness of the shuttle 
in improving corridor patronage. (Assuming that 
patronage is increasing, not decreasing). 

3. Benefits to other users of the system are difficult to 
identify and quantify. 
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4. Because the shuttle serves passengers from all 
corridors, its effectiveness may be influenced by 
other developments within the urban areas. 

Suggested Items for Evaluation 

1. Service improvements 

a. Change in the number of potential destinations of 
CBD trips that are within a specified walking 
distance (such as one block) of a bus stop (This 
may be estimated on the basis of land use in the 
CBD rather than from detailed analysis of travel 
patterns) 

b. Change in travel time to selected points within 
the CBD (measured from the CBD cordon line) 

2. Patronage 

a. Identify shuttle patronage by corridor of origin 

b. Stratify patronage by time period (this should 
indicate whether the improvement serves commuters, 
shoppers, etc.) 

c. Patronage counts should include CTC trolley riders 
within the CBD - "before" and "after - and the 
riders on the Demonstration shuttle circulation 
system "after" (this will help identify the 
portion of the observed patronage that has been 
generated by the new system and the portion that 
has been diverted from the existing service) 

3. Revenue/cost characteristics 

a. The importance of this evaluation, in part, depends 
upon the philosophy used in establishing the fare 
for the shuttle. 

b. The impact of this service on the viability of 
existing transit routes in the CBD should be 
measured. 

BUSWAY (PHYSICAL FACILITIES) 

Objectives 

1. To test the feasibility of an exclusive roadway for 
public transit service and high occupancy vehicles. 
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2. To evaluate the environmental problems associated with 
placing a public transit facility through a residential 
area. 

3. To test the effectiveness of an exclusive transit 
right-of-way for providing service to emergency vehicles. 

Factors Affecting Outcome of the Demonstration and Its Appli
cation to Other Cities 

1. Cross section of the busway and volume and mix of 
vehicles will vary along the facility. The evaluation 
should reflect the impact of these varying conditions. 

2. The usefulness of the busway for service to emergency 
vehicles will depend partly on the access to cross 
streets and operational characteristics of the facility. 

Suggested Items for Evaluation 

1. Noise levels 

a. Varying cross sections may have a significant 
impact on the noise levels perceived by the 
surrounding neighbors. 

b. Sequential implementation of bus service followed 
by car pools will suggest sequential evaluation. 

2. Air pollution 

Measurement and/or calculation of the reduction 
in vehicle emissions may be significant for this 
project. 

3. Residents' attitudes 

4. Effectiveness for service to emergency vehicles 

a. Frequency of usage and approximate time saved for 
various types of emergencies and locations within 
the corridor. 

b. Problems associated with this type of operation. 

5. Accident record 

6. Enforcement and policing problems concerned with car 
pool occupancy requirements 

7. Development of design standards for busways 
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SIGNAL PREEMPTION DEVICES 

Objectives 

1. To test the effectiveness of this system in reducing 
travel times and improving flow for buses. 

2. To test the effect of signal preemption on traffic 
flow on opposing roadways. 

3. To test the reliability of the system in terms of 
operational characteristics and susceptibility to 
violation. 

Factors Affecting the Outcome of the Experiment and Its 
Applicability to Other Cities 

1. Signal preemption will be implemented at the same 
time as the other improvements. Measurement of 
reduction in bus travel time would require peak hour 
operation without use of this device in order to 
obtain "before" data. 

2. Since similar types of devices are under consideration 
in other urban areas, this type of device has con
siderable nationwide interest. 

3. Measurement of effectiveness of the device suggests 
balancing the physical costs of signal preemption 
plus the increased costs to other vehicular traffic 
against the savings to the bus riders. 

Relative values assigned to time costs for bus commuters 
and for auto commuters depend on the project objectives 
and may differ between the demonstration city and other 
cities considering this type improvement. For purposes 
of this analysis, the value of time factors given in 
the Evaluation Manual should be used for both auto and 
bus commuters. 

Suggested Items for Evaluation 

1. Improved traffic flow for buseE 

a. Comparisons should be made only along the portions 
of the route utilizing these devices (should consider 
only the delay at intersections). 
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b. Evaluation may be made by actual measurement (with and 
without signal preemption, or by calculation using 
probability theory and the characteristics of the 
signals). A combination of these two methods would 
probably be the most efficient. 

2. Effects on other vehicular traffic 

a. Should consider both the car pools with benefit from 
the bus equipment and the cross traffic which incurs 
additional delay. 

b. Critical intersection studies (Input-Output) as 
specified in the Manual provide a means of measuring 
this component of delay. 

c. Effects may not be confined only to the preempted 
intersections but to other downstream locations as well. 

3. Analysis of costs and benefits (including commuter travel 
time and vehicle operating costs) 

4. Reliability and other operational problems 
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LOS ANGELES 

The Santa Ana Freeway Corridor poses unique problems as a 

demonstration project because of its immense length, size, population 

characteristics, and growth potential. The demonstration project is 

primarily concerned with: 

1. Improving the traffic flow on the freeway during peak 
periods through signal and operational improvements, such 
as ramp controls and additional lanes in conjunction with 
improved local alternate routes; 

2. Improving bus service by taking advantage of the improved 
freeway operations and by providing "park-and-ride" lots, 
express buses and expanded coverage. 

Substantial transit improvements will be implemented only after 

significantly improved travel times in the corridor are demonstrated. 

A fringe parking lot in the Norwalk area is planned, however, past exper

iences with site acquisition attempts have revealed problems of adverse 

community reactions. Preferential treatment for buses will be feasible 

in conjunction with the freeway metering program and the possible con

struction of exclusive bus ramps. Since surveillance on the Santa Ana 

Freeway will not be implemented until the results of the Los Angeles 

Area Freeway Surveillance and Control Project have been analyzed in 

mid-1973, these are not near-term solutions. 

The project includes improved access to the east side of the 

CBD from the demonstration corridor. This will be accomplished by using 

one-way couplets, peak hour reverse lanes, street widenings and jog 

eliminations. Significant improvements to the circulation system in the 

CBD are intended to relieve some of the pressure on the freeway caused 

by congested distribution routes. 
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The major thrust of the demonstration project is the imple

mentation of roadway improvements. The effects of most such improvements 

will be largely localized and should be evaluated in detail at this level. 

However, the aggregate effects of these and all other improvements on 

corridor-wide congestion and travel patterns should also be evaluated, 

Since the project will be implemented in stages, this may require repeated 

"after" measurements following implementation of each major stage. 

TOTAL PROJECT 

Suggested Items for Evaluation 

1. Costs of improvements 

2. Description of improvements 

3. Corridor travel and congestion 

a. Changes in the number of persons and vehicles 
entering (and leaving) the CBD from routes in the 
demonstration corridor and from adjacent corridors 

(1) Volume measurements should be taken every 15 
minutes. 

(2) Volume counts should be cross classified to 
give the number of persons entering the CBD 
by mode for each major route. 

(3) Traffic volume changes attributable to normal 
growth, generated traffic, and diverted traffic 
should be identified. 

b. Changes in accident rates where applicable 

c. Changes in travel times along major routes in the 
corridor and the CBD 

4. Corridor travel costs 

a. Changes in the costs of travel should be identified 
for the following groups: 

(1) Commuters who use auto before and after roadway 
and transit improvements 

(2) Commuters who use bus before and after improvements 

(3) Commuters who switch mode as a result of the 
improvements 
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b. Cost items to be used in the evaluation should include: 

(1) Automobile operating cost and/or bus fares 

(2) Value of passenger travel time (including time 
waiting for bus, transfer, etc.) 

(3) Accident costs 

(4) Parking costs (where applicable) 

[Cost factors and recommendations for their 
application are described in greater detail 
in the Evaluation Manual]. 

5. Conununity effects 

a. Significant changes in land use are not anticipated 
in the corridor or CBD because of the limited 
amount of time and type of improvements being made. 
However, if the time period for implementation is 
stretched out beyond 1973-1974, then accurate land 
use and population changes will require measurement 
to evaluate growth of area and generated traffic. 

b. Some improvements such as park-and-ride facilities 
may have localized effects and should be evaluated 
at that level. 

c. Changes in noise levels and exhaust levels can be 
anticipated in some areas and should be measured 
in the evaluation of the specific improvement. 
Noise levels in the CBD should receive special 
attention. 

ROAfJ.tJAY AND OPERATIONAL IMPROVEMENTS 

Objectives 

Ramp controls and roadway improvements are intended to improve 

freeway speeds during peak periods. Other roadway and operational 

improvements are designed to eliminate bottlenecks along arterials and 

access streets serving the corridor. 
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Factors Affecting the Outcome of the Demonstration 

1. Tremendous size and length of the corridor and its 
population and growth characteristics 

2. Limited parallel streets and alternate routes to the 
freeway 

3. Degree of dependence upon the private automobile as a 
means of transportation 

4, Implementation schedule and rate of project completion 

Factors Affecting Applicability of Demonstration Results to 
Other Cities 

1. Unique size and growth of the corridor 

2. High traffic volumes involved in the corridor and 
freeway 

3. Relative dependence upon private automobiles 

4. Shortage of parallel roads to accommodate diverted 
traffic and provide alternate routes 

Suggested Items for Evaluation 

1. Overall corridor travel conditions 

a. Distribution of traffic within the corridor and 
entering the CBD before and after any improvements 
have been implemented. This is necessary 
to identify any diversionary effects the improve
ments may have and to identify new problem locations. 

b. Most of these effects will be evaluated by the 
total project evaluation discussed in the preceding 
section. 

2. Traffic flow conditions at critical locations 

a. Changes in quality of flow through bottleneck areas. 
Alternate methods of measuring may include: 

(1) Travel times 

(2) Frequency and severity of stoppages 

(3) Delay(as measured by the "input-output" or 
"demand-delay" techniques) 
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(4) Acceleration noise 

b. Changes in accident experience at the critical areas 

c. Changes in vehicular exhaust emissions and noise 
through the areas where traffic flow is improved 

d. Where the effects of such improvements can be 
translated into time saved, reduced vehicle oper
ating costs, and/or reduced accident rates, these 
benefits should be quantified. The Manual provides 
cost factors for such analyses. 

3. Public attitude toward freeway controls and preferential 
treatment for transit, where applicable 

BUS SERVICE IMPROVH£NTS 

Objectives 

Improvements to the existing bus system are intended to 

increase the coverage, convenience and quality of bus transit available 

in the demonstration corridor. These improvements test the ability of 

significantly increased coverage and quality of bus service to attract 

patronage from an area that is presently strongly oriented to the automobile. 

Factors Affecting the Outcome of the Demonstration and Its 
Applicability to Other Cities 

1. Express bus service will only be initiated after 
freeway improvements are completed and guaranteed 
traffic flow speeds are available. An extended time 
period may, therefore, be required for evaluation. 

2. Alternate and/or parallel facilities to the freeway 
are not available to serve as alternate routes or to 
carry diverted traffic. 

3. Expansion of service will be focused upon an industrial 
area with a large employment base. 

4. No previous experience with park-and-ride facilities in 
the corridor. 
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Suggested Items for Evaluation 

To adequately.evaluate the effectiveness of the bus improvements 

in providing better service and attracting patronage, the documentation 

should include descriptions of both the changes in service and the measures 

of effectiveness. 

1. Descriptions of changes in bus service 

a. Travel times by bus to the CBD and other points from 
selected points within the corridor 

b. Differential travel time between bus and auto (before 
and after the improved service) from selected points 
within the corridor 

c. Transit coveragE 

(1) Number of potential patrons within walking distance 
of a bus stop 

(2) Number of potential patrons with convenient 
access to park-and-ride or kiss-and-ride facilities 

d. Schedule reliability 

e. Frequency and time required for transfers along prin
cipal routes 

f. Perceived commutation cost associated with switching 
from auto to bus (i.e., fare and time cost for bus vs. 
vehicle operation, parking, and time costs for auto) 

2. Measures of effectiveness of improved bus service 

a. Total patronage and the percentage of the candidate 
commuters (those who work in the CBD or other major 
generators and live within the area covered by bus 
service) who switch to bus. Data required would include: 

(1) Total corridor travel patterns (Urban Transportation 
Study data may provide sufficient information) 

(2) Bus patronage counts (this may require boarding 
and alighting surveys for major routes and boarding 
points) 

(3) Bus origin/destination survey (may be obtained in 
conjunction with an on-board survey) 
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b. Characteristics of bus patrons. In applying these 
results to other cities and corridors, a profile of 
the characteristics of the bus riders together with 
similar information for all residents of the corridor, 
will indicate more clearly the segment of the total 
market that improved transit service is likely to 
attract. On-board or similar direct surveys of bus 
passengers appear to be the most desirable method of 
collecting such information. The exact type of 
information which can be obtained depends very much 
upon local conditions; however, the following items 
are suggested for inclusion in such a survey where 
possible: 

(1) Trip purpose 

(2) Origin/Destination 

(3) Mode and travel time to/from bus at each end of 
trip 

(4) Was this trip regularly made before improved 
bus service was initiated 

(5) Mode previously used for this trip 

(6) Number of autos in family 

(7) Availability of auto for this trip 

(8) Age group 

(9) Income class 

[These items are not intended to represent a complete 
survey questionnaire. Additional items may be 
necessary to evaluate other portions of the demon
stration project.] 

c. Revenue/cost characteristics associated with the bus 
service 

(1) This may require monitoring over an extended 
time period and should be re-examined after any 
significant changes in service. 

(2) Routes with different characteristics should be 
monitored individually. 

d. Changes in work/residence location resulting from 
improved bus service. It is doubtful that the scale 
of improvements in the Santa Ana Corridor will be great 
enough to cause identifiable changes in work/residence 
locations. 
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e. Public acceptance of improvements 

(1) Attitude survey regarding desirability of park
and-ride facilities 

(2) Attitude and patronage of bus terminals 

(3) Evaluation of the functional operation of 
park-and-ride designs 

(4) Audit, or depth of public awareness of bus 
improvements and marketing program 

f. Community effects associated with the bus system 
improvements 

(1) Noise and air pollution. 

(2) Land development, especially in areas adjacent to 
terminal facilities 

(3) Effects on commercial activity 
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L 0 U I S V I L L E 

SUMv1ARY 

TOTAL PROJECT 

On a corridor-wide basis, the Louisville UCDP project tests 

two types of improvements for the relief of peak hour congestion: 

1. Bus improvements 

a. To provide improved service to present patrons 

b. To attract auto commuters to bus, thus reducing the 
number of vehicles using the corridor roadways 

2. Roadway improvements to relieve bottlenecks, improve traffic 
flow, and provide for priority treatment of buses at 
certain locations 

Bus improvements, in the following discussion, refer to the 

entire package of service, operational, and information changes intended 

to make the service more attractive to commuters. Roadway improvements 

include a wide range of typical traffic engineering changes in addition 

to the "wrong way" bus lanes on the one-way streets and other treatments 

to give priority service to buses. 

In addition to total project evaluation, the configuration of 

.• ;:'!.:: 

the experiment will permit a partial evaluation of the effectiveness of 

certain individual improvements (i.e., passenger shelters, information 

systems, signal preemption devices, etc.). These are discussed subsequently. 

Factors Affecting the Outcome of the Demonstration 

1. In analyzing changes in patronage and public response 
to the improvements, it must be recognized that these 
effects are due to the aggregate set of bus system 
improvements and the alternative automobile commuting 
conditions. 

Louisville 

100 



2. Except to the degree that increases in bus patronage 
are successful in reducing the number of vehicles 
entering the CED, it is doubtful that the project 
improvements will significantly affect the congestion 
levels in the CED. 

3. It is unlikely that the improvements planned and pro
posed for the Louisville project will have significant 
impact on land use or land development within the 
corridor except in the immediate vicinity of park
ride facilities or other transit terminals. Extensive 
corridor-wide surveillance of changes in these factors, 
therefore, does not appear warranted. 

Factors Affecting Applicability of Findings to Other Cities 

1. Travel patterns are somewhat more diverse than for 
other corridors, with a significant amount of cross 
town traffic and an orientation to several other major 
areas beside the CBD. The evaluation should, therefore, 
consider the effects on non-CED traffic. 

2. The Louisville project affords the opportunity to test 
transit service improvements in an area of low to medium 
income and auto ownership. This is contrasted to other 
corridors included in the program where the primary 
market is of relatively high income. By providing 
similar quality service to two relatively distinct 
economic groups, the project also tests this relationship 
locally. 

This also has significant implications for evaluation -
namely, where patronage increase may be a good measure 
of effectiveness in areas of high income, other measures 
may be required in areas where the ridership is largely 
captive and relatively insensitive to quality of service. 

3. Because of the diversity of travel patterns, it is 
doubtful that reductions in commutation costs associated 
with these improvements can be evaluated as precisely 
as for other corridors with well-defined boundaries and 
highly concentrated travel. 

Suggested Items for Evaluation 

1. Corridor travel and congestion ("before" and "after" 
project implementation) 
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a. Changes in the number of persons and vehicles 
entering (and leaving) the CBD from routes in 
adjacent corridors to/from which corridor traffic 
might be diverted. 

(1) To maintain comparability between projects, 
and to measure changes in peaking character
istics, these volume measurements should be 
obtained for intervals no greater than 15 
minutes. 

(2) Volume counts should be cross classified to 
give the number of persons entering the CBD 
by mode for each major route. 

(3) Where possible, the portions of the traffic 
volume change attributable to normal growth, 
generated traffic, and diverted traffic 
should be identified. 

b. Changes in accident rates associated with the 
improvement. 

c. Changes in travel times along major routes serving 
the corridor. 

2. Analysis of project costs and commuter benefits 

a. Costs of the improvements 

b. Corridor travel costs 

(1) Changes in the costs of travel should be 
identified for the following groups: 

(a) Commuters who use auto before and after 
the improvement 

(b) Commuters who use bus before and after 
the improvement 

(c) Conimuters who switch mode as a result of 
the improvement 

(2) Cost items to be used in the evaluation should 
include: (see Evaluation Manual for cost 
factors to be used) 

(a) Automobile operating cost and/or bus fares 

(b) Value of passenger travel time (including 
time waiting for bus, transfers, etc.) 

(c) Accident costs 
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(d) Parking costs (where applicable), 
whether or not paid for by user 

(3) In estimating changes in travel costs, emphasis 
should be given to those routes which are 
affected by the improvements, either by 
diversion to/from other routes. 

3. Community effects 

a. It is doubtful that the improvements proposed for 
this project will be significant enough to have 
corridor-wide impact on land development. 

b. Pollution, noise, etc. can best be measured and 
evaluated on a localized basis. 

RO~AY IMPROVEMENTS 

Objectives 

Roadway improvements are typically "topics-type" improvements 

aimed at relieving localized congestion. However, the project does 

include two changes whose operational characteristics are of special 

demonstration value: 

1. Improvements to New Cut Road include one section with 
intersection modifications only and another section with 
intersection modifications and roadway widening. This 
provides an opportunity to examine the incremental bene
fits associated with the roadway widening. 

2. The "wrong way" bus lanes pose interesting questions 
concerning their operational efficiency, safety, and public 
acceptance. Findings of this study should provide useful 
guidelines for the application of similar techniques 
elsewhere. 

Factors Affecting the Outcome of the Demonstration 

1. Multiple improvements are being made for several 
sections of roadway so that separating the effective
ness of individual improvements will not always be 
possible. 

2. The validity of the comparison between the widened 
and unwidened section depends on the uniformity of 
traffic between the two sections. 
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3. The bus priority system may cause some diversion or 
realignment of traffic patterns within the corridor. 
Inferences concerning the effectiveness of individual 
improvements should recognize the possible confounding 
between such factors and the actual improvements. 

Factors Affecting Applicability of Findings to Other Cities 

1. Past experience with "wrong way" bus lanes suggests 
this type of operation may be conducive to a high 
accident rate. The Louisville demonstration will be 
most useful in testing the feasibility of such a system 
in other cities. 

2. Many of the traffic engineering improvements being 
proposed or planned for implementation in the Louisville 
corridor have predictable results. It appears that 
detailed evaluation at individual intersections, etc. 
will provide little useful information that cannot be 
obtained otherwise by careful analysis. Surveillance 
of the total set of improvements, however, is important 
to demonstrate the effectiveness of the overall 
combination of such improvements. 

3. While measurement of the effectiveness of individual 
roadway improvements is not a primary item for eval
uation, measurement of the travel conditions is very 
critical for evaluation of the bus system improvements. 

Suggested Items for Evaluation 

1. Overall CorrickrTravel Conditions (Discussed under 
evaluations for Total Project and Bus Improvements) 

2. Traffic Flow Conditions at Critical Locations 

a. Changes in quality of flow through bottleneck areas. 
Alternative methods of measuring may include 

(1) Travel times 

(2) Frequency and severity of stoppages 

(3) Input-output studies 

(4) Acceleration noise 
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b. Changes in accident experience at the critical areas, 
(especially "wrong way" bus lanes) 

c. Changes and vehicular exhaust emissions and noise 
through the areas where the traffic flow is improved, 

d. Where the effects of such improvements can be translated 
into time saved, reduced vehicle operating costs, and/or 
reduced accident rates, the analysis should compare 
these savings with the cost of the individual improvement(s) 

BUS IMPROVEMENTS 

Objectives 

To test the ability of improved bus service to better serve 

travel requirements of the corridor and to attract additional patronage. 

Factors Affecting the Outcome of the Demonstration 

1. Several of the bus system improvements (i.e., new 
express routes, park-ride facilities, passenger waiting 
shelters, etc.) are being tested concurrently so that 
it is not possible to identify the fraction of increased 
patronage attributable to each. The total set of bus 
system improvements must be treated and evaluated as a 
package. 

2. Variations in income level and car ownership rates 
within the corridor pose a problem in applying uniform 
measures of effectiveness for the bus improvements. In 
the southern part, where car ownership is comparatively 
high, it is expected that transit patronage will be 
relatively sensitive to changes in quality of service. 
Increased patronage would come from trips diverted from 
auto to transit. 

In the north end of the corridor, the auto ownership 
rate is lower and a much higher percentage of the 
commuters are captive bus riders. Patronage in this 
area is not likely to be as sensitive to changes in 
transit service as in other areas where more alternatives 
are available. Transit users in this area may, ·however, 
derive as much benefit from improvements in service as 
those in other areas of the corridor. 
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3. Assuming that service is initiated under the early 
implementation program and later upgraded, multiple 
"after" analyses will be required. If the period 
between service improvements is long enough to allow 
the patronage to stabilize, this method of incrementally 
improving service would provide an indication of the 
relationship between quality of service and patronage 
generated. 

Factors Affecting Applicability of Findings to Other Cities 

1. A policy decision has been made to provide additional 
bus service with the minimum disruption of existing 
routes and schedules. This may result in unprofitable 
duplication of service, which could adversely affect 
the revenue/cost characteristics of certain bus routes. 
Interpretation of this portion of the evaluation should 
recognize that under other circumstances, the revenue/ 
cost characteristics of the service could be improved. 

2. Contrasted to other UCDP projects which are aimed 
mainly at providing transit service for the high-income 
areas of the corridor, the Louisville project tests 
improved transit service for areas of low and medium 
income and car ownership. 

3. The provision of similar improved bus service to two 
different economic groups within the same corridor 
also provides the opportunity to examine the relation
ship between income and patronage under a relatively 
well controlled set of test conditions. 

4. Primary users of the service can be classified as a 
low income, Appalachia white resident population, thus, 
a rather unique transit market. 

5. Private bus companies provide the transit service and 
they are presently operating at a profit. 

Suggested Items for Evaluation 

Evaluation of the bus service improvements requires a 

description of the services offered (as perceived by the patron) as well 

as the measures of effectiveness. Much of this data will also be required 

for evaluation of other parts of the project. 
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Descriptions of Service 

1. Comparison of travel times by bus and auto 

a. To CBD from several selected points within the 
corridor 

b. "Before" and "after" project implementation 

2. Transit coverage - suggested measures 

a. Fraction and number of corridor residents within 
walking distance of bus service 

b. Fraction and number of corridor residents with 
convenient access by auto to transit terminaJ 

c. Separate data should be provided for different 
areas of the corridor 

3, Schedule reliability 

4, Frequency and time required for transfers along 
principal routes 

5. Perceived changes in commutation cost associated with 
switching from auto to bus (i.e., fare and time cost 
for bus vs. vehicle operation, parking and time costs 
for auto) 

Measures of Effectiveness 

1. Total patronage and the percentage of the candidate 
commuters (those who work in the CBD or other major 
generators and live within the area covered by bus 
service) who switch from auto to bus 

Data required include: 

a. Total corridor travel patterns (Urban Trans
portation Study may be adequate) 

b. Bus patronage counts (this may require boarding and 
alighting surveys for the major routes and boarding 
points) 

c. Bus origin/destination survey (may be obtained 
in conjunction with an on-board survey) 

d. Commuters who switch from bus to auto should also 
be identified 
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2. Since changes in patronage in areas with a high per
centage of captive riders may not be an adequate 
measure of the benefits of the improvements, additional 
measures of effectiveness, such as an attitude survey, 
may be necessary. 

3. Characteristics of bus patrons. In applying results of 
this demonstration to other cities and corridors, a 
profile of the characteristics of the bus riders 
together with similar information for all residents of 
the corridor, will indicate more clearly the segment 
of the total market that improved transit service is 
likely to attract. On-board or similar direct surveys 
of bus passengers appear to be the most desirable 
method of collecting such information. The exact type 
of information which can be obtained depends very much 
on local conditions; however, the following items are 
suggested for inclusion in such a survey where possible: 

a. Trip purpose 

b. Origin/Destination 

c. Mode and travel time to/from bus at each end of trip 

d. Was this trip regularly made before improve bus 
service? 

e. Mode previously used for this trip 

f. Availability of automobile for this trip 

g. Age group 

h. Income class 

[These items are not intended to represent a complete 
survey questionnaire. Additional items may be necessary 
to evaluate other portions of the demonstration project.] 

4. Revenue/cost characteristics associated with the bus 
service 

a. This may require monitoring over an extended time 
period and should be re-examined after any signif i
cant changes in service or marketing program. 
Routes with different characteristics should be 
monitored individually. 
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b. In Louisville, it appears desirable to retain the 
existing transit route structures and schedules 
through portions of the area where new service is 
to be provided. Since the new system may divert 
traffic from the existing routes, it is important 
to carefully analyze the impact of the new lines 
on existing service, in terms of both patronage and 
cost characteristics. 

5. Changes in work/residence location resulting from 
improved bus service. Although very significant changes 
of this nature are not likely during a relatively short 
time period, this should be monitored if feasible. 

a. Volumes of reverse commuters should indicate whether 
many central city residents find employment in the 
suburbs. 

b. Information relating to employees who might move 
into the corridor to take advantage of the bus 
service can be obtained as a part of an on-board 
survey. 

L<l'I DENSITY COLLECTION/DISTRIBUTION SYSTEM 

Objectives 

To test the relative effectiveness and/or commuter preferences 

for local bus service and park-ride facilities as collection/distribution 

systems. 

Factors Affecting the Outcome of the Demonstration and Its 
Applicability to Other Cities 

1. Although the project includes both park-ride and local 
bus for collection/distribution, the park-ride system 
serves the southern portions of the corridor with higher 
income and car ownership ratios and the local bus serves 
the low-income area nearer the CBD. Since preferences 
are expected to vary with auto ownership, this portion 
of the experiment alone does not provide for a thorough 
evaluation or comparison between these two types of 
systems. 
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2. An attitude survey could be used to provide a sub
jective evaluation of this preference; however, since 
the judgements would be made on the basis of hypothetical 
alternatives, such evaluations may be biased. 

3. The effectiveness of the collection/distribution systems 
is strongly influenced by the quality of service pro
vided by the total transit system and the street system. 

4. Benefits of the collection/distribution improvements will 
be reflected in patronage levels of the total transit 
system, but the additional patronage attributable to 
these improvements may not be identifiable. 

Suggested Items for Evaiuation 

1. Schedule reliability 

a. Punctuality of bus arrival at selected points along 
the route 

b. Delays at interchanges between line-haul and 
collection/distribution vehicles 

c. Breakdowns and accidents. 

2. Public acceptance 

a. Knowledge concerning the depth of the public's 
awareness of the transit services offered may be 
desirable. This should be conducted for a sample 
of the corridor population and coordinated with 
the evaluation of information services. 

b. Attitude or preference surveys may be used to 
obtain subjective indications of the type of system 
preferred. 

c. Previous work in planning the Louisville project 
provides a good basis for developing this type of 
information. 

3. Patronage 

a. Counts of persons boarding the line-haul vehicle 
at each terminal should be classified to give mode 
of arrival at the terminal and/or stop. 

b. Such counts should also be coordinated with on-board 
survey data so that the on-board data can be cross 
classified against arrival mode data. 
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4. Analysis of benefits and costs 

a. Bus system 

(1) Revenue and cost records for each route or 
service area should be maintained. 

(2) Records should be stratified by type of service, 
time of day (peak vs. off-peak), and route or 
service area. 

b. Parking and terminal facilities 

(1) Detailed costs of construction and operation 
should be maintained. 

(2) Analysis of revenues depends on pricing policy 
for parking and/or bus service. 

5. Community effects associated with the various collection/ 
distribution systems should be monitored. Where very 
significant changes are not expected, a subjective 
evaluation or simply the monitoring of complaints and 
changes may be adequate. However, the evaluation design 
should provide the mechanism for such measurements. 
Effects which should be considered include: 

a. For terminals and/or park-ride facilities. 

(1) Commercial activity, land development, etc. 
in the immediately surrounding area (i.e., 
retail sales at shopping centers used for 
park-ride facilities) 

(2) Noise and air pollution 

(3) Traffic flow on nearby streets 

b. For bus systems 

(1) Noise 

(2) Accident experience on local streets 

(3) Traffic flow on local streets 
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PASSENGER WAITING SHELTERS 

Objectives 

1. To test the effect of shelters on transit. patronage 
(generated or diverted from other non-sheltered boarding 
points). 

2. To test effectiveness of various shelter designs. 

Factors Affecting the Outcome of the Demonstration 

1. Shelters are planned mainly for the low-income portion 
of the corridor. The effectiveness of bus shelters 
as a means for increasing patronage is influenced by 
the possibility that all potential patrons may already 
be riding the bus. While these patrons benefit from 
the shelter, there may be no additional patronage. 

2. With the large number of shelters proposed in this 
corridor, this project provides an oppo~unity to 
investigate preferences for different types of shelter 
designs (i.e., types of amenities). Such an evaluation; 
however, requires that the different shelters be 
located so that the differences are not confounded with 
the variations in transit service or similar factors. 

Factors Affecting Applicability of Findings to Other 
Cities 

Shelter design requirements can be expected to vary considerably 

between urban areas. Factors affecting these requirements which should 

be documented include: 

a. Local climatic conditions; 

b. Frequency and reliability of bus service (i.e., typical 
waiting times); 

c. Crime rate; 

d. Income level. 
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Suggested Items for Evaluation 

1. Effects of shelters on patronage 

a. Change in boardings at each site 

b. Diversion from non-sheltered stops. Comparison of 
boarding and alighting (a.m. vs. p.m.) counts for 
sheltered vs. non-sheltered stops in same area 
may indicate the extent of diversion. 

c. Increase in patronage at sheltered stops 

2. Subjective evaluation of shelters 

a. To be obtained from attitude survey 

b. Population to be sampled 

(1) Can be included in on-board survey of bus 
riders - this will expedite data collection 
and permit cross classification with other 
data obtained from the survey. 

(2) Sample may be restricted only to those 
persons boarding at sheltered stops. 

c. Cost effectiveness analysis 

(1) This analysis should report average cost 
per patron served. 

(2) Data should be reported separately for 
shelters with different levels of amenities. 

TRANSIT INFORMATION SERVICES 

Objectives 

1. To encourage increased transit patronage through 
dissemination of information about routes and schedules. 

2. To improve convenience to transit patrons. 

3. To test the effectiveness of different types of 
techniques for providing public information. 
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Factors Affecting the Outcome of the Demonstration 

1. Transit information services and bus improvements 
will be implemented at the same time so that it will 
not be possible to identify the patronage increase 
due to this service simply by counting the increase 
in passengers. 

2. In the absence of the public information system, many 
potential patrons will discover the improvements anyway, 
but perhaps at a slower rate. 

3. Accurate measurement of the increase in patronage 
attributable to the information services requires 
comparison to a control area without such a system. 
Although other UCDP projects may appear to provide such 
control areas, it is doubtful that they are sufficiently 
alike in other aspects to serve as the basis for such 
comparisons. 

4. The segment of the market (i.e., work trips vs. 
shopping trips, etc.) for which the service is 
intended will influence types of evaluation required. 

Factors Affecting Application of Findings to Other Cities 

1. The type of information service or marketing program 
most appropriate for a particular city may vary 
significantly between cities, depending on such 
characteristics as the size of the transit system 
and the connnuting patterns of the area. 

2. Comparisons between various types of public infor
mation systems and marketing programs being tested by 
different UCDP projects provide a means for assessing 
the relative effectiveness of each on a nationwide 
scale. 

Suggested Items for Evaluation 

1. Degree to which public information system informs 
potential patrons (may require a sample of the tot.al 
corridor population). 

2. Public attitude toward the information system, including 
preferences for different media used. 
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SIGNAL PREEMPTION 

Objectives 

This improvement permits testing the following effects: 

1. Technical feasibility in terms of improved bus flow, 
reliability, violations, etc. 

2. Impact of signal preemption on flow of other traffic. 

Factors Affecting the Outcome of the Demonstration and Its 
Applicability to Other Cities 

Relative values assigned to times costs for bus commuters and 

for auto commuters depend on the project objectives and may differ 

between the demonstration city and other cities considering this type 

of improvement. For purposes of this analysis, the value of time 

factors given in the Evaluation Manual should be used for both auto 

and bus commuters. 

Suggested Items for Evaluation 

1. Improved traffic flow for bus routes 

a. Comparisons should be made only along the portions 
of the route utilizing these devices. 

b. Changes in frequency and duration of delay at 
intersections may be adequate measures. 

c. Evaluation may be made by actual measurement, 
(with and without signal preemption) or by 
calculation using probability theory and the 
characteristics of the signals. A combination of 
these two methods would probably be the most 
efficient. 
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MISCELLANEOUS 

2. Effects on other vehicular traffic 

a. Should consider the cross traffic which incurs 
additional delays. 

b. Critical intersection studies as discussed in the 
Evaluation Manual provide a means of measuring 
changes in delay at intersections. 

c. Effects may not be confined only to the preempted 
intersections but to other downstream locations 
as well. 

3. Analysis of benefits and costs 

Measurement of effectiveness of this device suggests 
balancing the physical costs plus the increased costs 
to other vehicular traffic against the savings to the 
bus riders. 

4. Reliability of devices 

In addition to the improvements discussed in the previous 

sections, the evaluation should also consider certain items that are 

somewhat incidental to the total project, but which may provide useful 

information to other cities contemplating the use of similar techniques. 

A limited subjective evaluation will be adequate in most cases. Such 

items may include: 

Enforcement problems concerned with controls permitting 
preferential bus treatment 

Design characteristics of terminals, parking facilities, etc. 

Additional law enforcement requirements 

The Louisville UCDP project staff appears to have achieved 

excellent local cooperation and participation in developing the UCDP 

project. Documentation of this experience should provide valuable 

guides for implementation of similar programs in other cities. 
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M I N N E A P 0 L I S 

SUf'IMC\RY 

The Minneapolis UCDP project tests the concept of an express 

bus on metered freeway as a device for relieving congestion of urban 

corridor transportation facilities. Major demonstration objectives of 

this project are: 

1. To test the feasibility of freeway metering with prefer
ential bus treatment as a means for providing high-quality 
line-haul transit service. 

2. To test the impact of the system on level of service and 
travel patterns of private vehicles. 

3. To test the effectiveness of a high-quality bus service 
in diverting commuters from autos to buses. 

Overall evaluation of the project must recognize that it is a 

system of improvements including both line-haul and low density collection

distribution services and facilities. Many characteristics are influenced 

by the total set of improvements, and cannot be evaluated on an improve

ment by improvement basis. Certain relationships, however can be 

examined with respect to individual components of the project. 

Factors Affecting the Outcome of the Demonstration 

1. Changes in parking fees and bus fares may be confounded 
with each other or with other components of the program 
if such changes are not carefully coordinated. 

2. Seasonal variations in commuting patterns may require 
relatively long periods between changes in transit 
service in order for patronage to stabilize. 
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3. Sequencing for implementation of improvements will be 
important to the design of the evaluation. It is 
assumed that express bus service will be implemented 
under the UCDP project prior to implementation of the 
freeway metering system. This will permit a subsequent 
evaluation of the effects of the freeway metering system 
on the transit patronage within the corridor. This 
type of sequencing should provide valuable information 
on the effectiveness of the freeway metering system as 
a device for improving transit service and thereby 
attracting additional patronage. 

4. Because of the possibility of other changes in the trans
portation system which may affect traffic conditions in 
the CBD, it is doubtful that the impact of the UCDP 
project on congestion in the CBD can be identified, 
except by monitoring changes in the volume of traffic 
entering the CBD from the demonstration corridor. No 
major changes in the CBD are planned under the UCDP 
project. 

5. Significant changes in the mix, volume, and speed of 
vehicles using the freeway may affect the noise and 
air pollution levels. Noise level measurements may be 
influenced by resurfacing required to repair damage to 
the pavement surface caused by studded tires. 

Factors Affecting the Applicability of Results to Other Cities 

1. This project focuses directly on the freeway. During 
the peak traffic periods, several alternate facilities 
are available and are relatively congestion-free. The 
operational success of the freeway metering system and 
the applicability of these findings to other corridors 
may be dependent on the availability of such facilities. 

2. The demonstration corridor is a relatively high income 
area. 

3. Bus routes operating within the corridor presently 
have a patronage large enough to support good bus 
transit service. 

Suggested Items for Evaluation 

Evaluation on a corridor-wide basis should consider at least 

three types of effects: 
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1. Changes in traffic operations characteristics attributable 
to the freeway control system. 

2. Effectiveness of improved transit service in terms of 
increased patronage, changes in commuting costs, etc. 

3. The aggregate effect of all improvements on congestion 
levels and travel patterns within the corridor. 

In some cases, the same data may be required for evaluating 

several types of effects. 

FREEWAY CONTROL SYSTEM 

Suggested Items for Evalua,tion 

1. Overall corridor travel conditions 

a. Redistribution of traffic between major roadways 
entering the CBD 

b. Changes in quality of traffic flow, etc. along 
major corridor routes (Most of these effects 
are discussed under total project evaluation.) 

2. Traffic flow conditions at critical locations 

a. Changes in quality of flow through bottleneck areas 
Alternative methods of measuring may include: 

(1) Travel times 

(2) Frequency and severity of stoppages 

(3) Acceleration noise 

(4) Delay as measured by "input-output" or 
similar studies 

3. Changes in accident experience at the critical areas 

4. Changes in vehicular exhaust emissions and noise through 
the areas where the traffic flow is improved 

5. Where the effects of such improvements can be translated 
into time saved, reduced vehicle operating costs, and 
reduced accident rates, these benefits can be evaluated 
in a cost-effectiveness analysis 
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BUS SERVICE IfvPROVEMENTS 

Suggested Items for Evaluatation 

To adequately evaluate the effectiveness of the bus improvements 

in attracting patronage, the documentation should include descriptions 

of both the changes in service (as perceived by the patron) and the 

measures of effectiveness. 

1. Descriptions of changes in bus service 

a. Travel times by bus from selected points within the 
corridor before and after initiation of service 

b. Differential travel time between bus and auto (before 
and after the improved service) from selected points 
within the corridor 

c. Transit coverage 

number of candidate patrons within walking distance 
of a bus stop 

number of candidate patrons with convenient access 
to a "park-ride" or "kiss-ride" facility 

d. Schedule reliability 

e. Frequency and time required for transfers along the 
principal routes 

f. Perceived changes in commutation costs associated with 
switching from auto to bus (i.e., fare and time cost 
for bus vs. vehicle operation, parking, and time costs 
for auto) 

2. Measures of effectiveness of improved bus service 

a. Total patronage and the percentage of the candidate 
commuters (those who work in the CBD or other major 
generator and live within the area covered by bus 
service) who switch from auto to bus 

Data required include: 

(1) Total corridor travel patterns (urban transportation 
study may be adequate) 
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(2) Bus patronage counts (this may require boarding 
and alighting surveys for the major routes and 
boarding points) 

3. Characteristics of bus patrons. In applying these results 
to other cities and corridors, a profile of the character
istics of the bus riders together with similar information 
for all residents of the corridor, will indicate more 
clearly the segment of the total market that improved 
transit service is likely to attract. On-board or similar 
direct surveys of bus passengers appear to be the most 
desirable method of collecting such information. The 
exact type of information which can be obtained depends 
very much on local conditions; however, the following items 
are suggested for inclusion in such a survey where possible: 

a. Trip purpose 

b. Origin/Destination 

c. Mode and travel time to/from bus at each end of trip 

d. Was this trip regularly made before improved bus service 

e. Mode previously used for this trip 

f. Availability of automobile for this trip 

g. Age group 

h. Income class 

[These items are not intended to represent a complete 
survey questionnaire. Additional items may be necessary 
to evaluate other portions of the demonstration project.] 

4. Revenue/cost characteristics associated with the bus service 

a. This may require monitoring over an extended time period 
and should be re-examined after any significant changes 
in service or marketing program. Routes, especially 
those with different characteristics, should be monitored 
individually. 

b. This provides a means for assessing the cost-effectiveness 
of the bus service improvements. 

5. Changes in work/residence location resulting from improved 
bus service. Although significant changes of this nature 
are not likely during a relatively short time period, this 
should be monitored if a long term (4 to 5 years) evaluation 
is possible. 
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TOTAL PROJECT 

a. vo~umes or reverse commuters should indicate whether 
many central city residents find employment in the 
suburbs. 

b, Information relating to employees who might move into 
the corridor to take advantage of the bus service 
can be obtained as a part of an on-board survey. 

Suggested Items for Evaluation 

1. Corridor travel and congestion 

a. Changes in the number of persons and vehicles 
entering (and leaving) the CBD from routes in the 
demonstration corridor and from routes in adjacent 
corridors to/from which corridor traffic might be 
diverted, 

(1) To maintain comparability between projects, 
and to measure changes in peaking character
istics, these volume measurements should be 
obtained for intervals no greater than 15 
minutes, 

(2) Volume counts should be obtained so as to 
give the number of persons entering the CBD 
by mode for each major route. 

(3) Where possible, the portions of the traffic 
volume change attributable to normal growth, 
generated traffic, and diverted traffic 
should be identified. 

b. Changes in accident rates associated with the 
improvements. 

c. Changes in travel times along major routes serving 
the corridor. 

2. Analysis of project costs and commuter benefits (see 
Evaluation Manual for details) 

a, Costs of the improvements 

b, Corridor travel costs 

(1) Changes in the costs of travel should be 
identified for the following groups: 

Minneapolis 

122 



(a) Commuters who use auto before and after 
the improvement 

(b) Commuters who use bus before and after 
the improvement 

(c) Commuters who switch mode as a result of 
the improvement 

(2) Cost items to be used in the evaluation should 
include: (see Evaluation Manual for cost 
factors to be used) 

(a) Automobile operating costs and/or bus 
fares 

(b) Value of passenger travel time (including 
time waiting for bus, transfers, etc.) 

(c) Accident costs 

~ 

(d) Parking costs (where applicable), whether 
or not paid for by user 

(3) In estimating changes in travel costs, emphasis 
should be given to those routes which are 
affected by the improvements, by diversion 
to/from other routes 

3. Community effects 

a. Enthusiastic public acceptance of the system 
accompanied by relatively high patronage may lead 
to increased socio-economic activity within the 
corridor, particularly in terms of land value and 
type and extent of development in the presently 
undeveloped areas of the corridor. If the service 
is continued over a demonstration period of several 
years, development of the property in close proximity 
to the facility and terminals should be carefully 
monitored. This, together with information on 
development in similar "control" areas in the region, 
might provide an indication of the impact of the 
transportation system. 

b. Some improvements such as park-and-ride facilities 
may have some localized effect and should be 
evaluated at that level. 
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LCJ.tV DENSITY COLLECTION-DISTRIBUTIOf\l SYSTEM 

Objectives 

1. To compare the effectiveness (in terms of usage) of 
local bus routes, park-ride lots, and suburban terminals 
as collection-distribution facilities. 

2. To test whether the addition of a park-ride facility in 
an area also served by local bus significantly increases 
transit patronage. 

3. To test the impact of a park-ride facility on the local 
bus service. 

Factors Affecting the Outcome of the Demonstration and the 
Applicability of Results to Other Cities 

1. The ability to measure the incremental patronage associ
ated with addition of a park-ride facility in an area 
already served by local bus depends on the sequencing 
of project implementation. 

2. Climatic conditions may influence the preference between 
park-ride and local bus differently in Minneapolis than 
in other cities with a more moderate climate. 

3. The effect of the collection-distribution system on 
transit patronage depends on the quality of line-haul 
service and other features of the total system. Under 
different corridor conditions, the effectiveness of 
the collection-distribution system may differ. 

4. The type of analysis appropriate for evaluating the 
cost-effectiveness of park-ride facilities will depend 
on the pricing scheme used. 

Suggested Items for Evaluation 

1. Schedule reliability. 

Delays at interchanges between line-haul and collection
dis tribution vehicles. 

2. Public acceptance 

a. Answers to questions concerning the public's 
awareness of the service may be desirable. This 
would best be conducted for a sample of the corridor 
population. This should be coordinated with the 
evaluation of any marketing survey which may be conducted. 
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b. Attitude or preference survey to obtain subjective 
indication of type system preferred. 

3. Revenue-cost characteristics 

a. Revenue-cost records for each route or service 
area should be maintained. 

b. Records should be stratified by type of service, 
time of day (peak vs. off-peak), and route or 
service area. 

c. Special attention should be given to monitoring 
the effects of the park-ride facilities on the 
local bus operations. 

4. Patronage 

a. Counts of persons boarding the line-haul vehicle at 
each terminal should be classified to give mode of 
arrival at the terminal. 

b. User characteristics (should also be coordinated 
with on-board surveys, where applicable, to reduce 
data costs and to permit cross-classification of 
data from the two surveys). 

(1) Travel patterns of users 

(a) Previous mode(s) and/or route used for 
trip 

(b) Origin/destination 

(c) Frequency of trip (by mode) 

(2) User profile in comparison to profile of 
corridor residents in general 

(a) To determine which segment of the 
corridor uses the service 

(b) Typical data items 

(i) Income/occupation 

(ii) Car ownership and availability 

5. Community effects associated with the various 
collection-distribution systems should be monitored. 
Where very significant changes are not expected, a 
subjective evaluation or simply the monitoring of 
complaints may be adequate. However, the evaluation 
design should provide the mechanism for such measure
ments. Effects which should be considered include: 
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fvlARKETING PROGRAM 

a. For terminals and/or park-ride facilities 

(1) Commercial activity, land development, etc. 
in the immediately surrounding area 

(2) Noise and air pollution 

(3) Traffic flow on nearby streets 

b. For bus systems 

(1) Noise 

(2) Accident experience on local streets 

(3) Traffic flow on local streets 

Objective 

To test the effectiveness of a marketing technique for intro

ducing an improved type of public transit service. 

Factors Affecting the Outcome of the Demonstration 

1. The marketing program and bus improvements will be 
implemented at the same time so that it will not be 
possible to identify the patronage increase due to 
this service simply by counting the increase in 
passengers. 

2. In the absence of the marketing program, many potential 
patrons will discover the improvements anyway, but 
perhaps at a slower rate. 

3. Accurate measurement of the increase in patronage 
attributable to the marketing program requires com
parison to a control area without such a system. 
Although other UCDP projects may appear to provide such 
control areas, it is doubtful that they are sufficiently 
alike in other respects to serve as the basis for strong 
inferences. 

4. Detailed plans for application of the marketing program 
will affect the method to be used in· evaluating its 
effectiveness. 
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Faetors Affeeting Application of Findings to Other Cities 

1. The type of information service or marketing program 
most appropriate for a particular city may vary 
significantly between cities, depending on such 
charact.eristics as the size of the transit system and 
the commuting patterns of the area. 

2. Comparisons between various types of public information 
systems and marketing programs being tested by different 
UCDP projects provide a means for assessing the relative 
effectiveness of each on a nationwide scale. 

Suggested Items for Evaluation 

Details of the scheme for evaluating the effectiveness of the 

marketing technique used are best determined on a local basis. However, 

the following general measures of effectiveness appear appropriate: 

1. Degree to which marketing program informs potential 
patrons (May require a sample of the total candidate 
population) 

2. Extent to which program influences commuters to switch 
from auto to transit (may require an additional sample 
from the population of bus riders) 

3. Public attitude toward the marketing program 
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NEW HAVEN 

The Canal Line transit system proposed for New Haven comprises 

a single improvement on a corridor-wide basis rather than a system of 

individual improvements. For purposes of evaluation, therefore, the 

system cannot be readily divided into a series of individual components 

as is appropriate for other UCDP projects. Rather, the evaluation 

should concentrate on the impacts of the total system. The effects 

of the system, however, may be both corridor-wide and localized. 

Implementation Objectives 

1. To improve accessibility of the CBD to workers by 
providing more capacity and better transportation 
service. 

2. To improve employment opportunities in suburbs and 
outlying industrial areas for residents of the 
central area (relatively low income and low auto 
ownership). 

3. To improve recreational and educational opportun
ities for New Haven residents, (especially city 
youths) by providing public transit service to 
recreational areas and a college located within the 
corridor. 

4. To reduce congestion in the CBD by reducing the 
number of vehicles required to serve commuters from 
the demonstration corridor. 

5. To reduce rate of air pollution per unit of trans
portation provided. 

Relationships to be Demonstrated by Project 

1. Effectiveness of a high-quality public transit 
system in diverting commuters from automobile to 
public transit. 

2. Effectiveness of the public transit system in reducing 
the concentration of vehicles in the CBD. 
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3. Effects of proposed system on environmental quality. 

4. Effectiveness of public transit system in improving 
employment and recreational opportunities. 

5. Feasibility of joint use of the same right-of-way 
by public transit and rail. 

6. In addition, the New Haven project tests the economic 
viability of a new, high-quality public transportation 
system in serving a corridor with much land develop
ment potential. 

Factors Affecting the Outcome of the Demonstration and Its 
AppUcability to Other Cities 

1. Because of the relatively long time period required 
for implementing and evaluating the system, patronage, 
travel patterns, levels of congestion, local develop
ments, etc. may be influenced by factors such as 
regional growth or economic fluctuations. Where 
possible, trends established on the basis of overall 
regional activity should be used as bench marks for 
comparison. It is important, however, that inferences 
drawn from this project recognize these external 
influences. 

2. Although the opportunity to develop a transit system 
with the same physical characteristics in other 
communities may be limited, other systems which differ 
physically but have similar service characteristics 
are likely candidates. In documenting the results 
of this demonstration, the principal emphasis should 
be given to relating effectiveness to service character
istics rather than to physical characteristics. 

Suggested Items for Evaluation 

1. Effectiveness of system in reducing overall conges
tion of transportation facilities. (Comparison 
required between before and after conditions). 

a. Corridor arterials 

(1) Travel times along each roadway 

(2) Delay, acceleration noise, frequency of 
stoppage, or similar measures for bottle
necks or critical intersections 
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b. CBD 

(1) Changes in the number of vehicles entering 
the CBD from this corridor will indicate 
the relative effect this system may have on 
vehicular concentration. 

(2) Monitoring traffic entering from all other 
corridors will be necessary to determine 
whether such reductions actually reduce con
gestion in the CBD or simply provide more 
space for vehicles entering from other 
corridors. 

(3) Measures such as the time required to park 
an automobile (before and after project 
implementation) may provide useful indicators 
of changes in congestion levels. 

(a) This time should include travel between 
the CBD cordon line and the parking 
garage or lot. 

(b) To be representative, times should be 
measured for several potential CBD 
destinations. 

2. Effectiveness of system in diverting commuters from 
auto to transit 

a. Descriptions of the alternative transportation 
services available are essential to under
standing why a particular choice was made and in 
providing a basis from which these results can 
be applied to other cities. These descriptions 
must include the alternatives available before 
and after project implementation. 

(1) ·Transit coverage 

(a) Number of candidate patrons within 
walking distance of a bus stop 

(b) Number of candidate patrons with con
venient access to a "park-ride" or 
"kiss-ride'' facility 

(2) Travel times - absolute and differential 
between auto and transit 

(a) Should be measured for several loca
tions throughout the corridor 
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(b) Should be measured for several times 
during the peak periodE 

(c) Since the system is intended to serve 
travel in both directions, evaluation 
of travel conditions should also apply 
to both directions 

(3) Reliability and frequency of transit service 

(4) Perceived change in commutation costs 
associated with switching from auto to 
transit (i.e., fare and time cost for bus vs. 
vehicle operation, parking, and time costs 
for auto) 

b. Measures of diversion 

(1) Total patronage and the percentage of the 
candidate commuters (those who work in the 
CBD or other major generator locations and 
live within the area covered by bus service) 
who switch from auto to bus 

Data required include: 

(a) Total corridor travel patterns (Urban 
Transportation Study may be adequate) 

(b) Bus patronage counts (This may require 
boarding and alighting surveys for 
the major routes and boarding points) 

(c) Bus origin-destination survey (may be 
obtained in conjunction with an on-board 
survey) 

(2) Diversion of patronage from existing bus 
service to new system 

(3) Characteristics of bus patrons. In applying 
these results to other cities and corridors, 
a profile of the characteristics of the bus 
ride·rs together with similar information for 
all residents of the corridor, will indicate 
more clearly the segment of the total market 
that improved transit service is likely to 
attract. On-board or similar direct surveys 
of bus passengers appear to be the most 
desirable method of collecting such infor
mation. The exact type of information which 
can be obtained depends very much on local 
conditions; however, the following items are 
suggested for inclusion in such a survey 
where possible: 
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(a) Trip purpose 

(b) Origin/Destination 

(c) Mode and travel time to/from bus 
at each end of trip 

(d) Was this trip regularly made before 
improved bus service 

(e) Mode previously used for this trip. 

(f) Availability of automobile for this 
trip 

(g) Age group 

(h) Income class 

[These items are not intended to represent 
a complete survey questionnaire. Additional 
items may be necessary to evaluate other 
portions of the demonstration project.] 

(4) Analysis of benefits and costs resulting 
from implementation of the system. This 
analysis should identify separately the 
project costs and the savings to commuters. 

(a) Project costs, including operation of 
the new service (see Evaluation Manual 
for details). 

(b) Corridor travel costs 

1. Changes in the costs of travel should 
be identified for the followi~g 
groups: 

a. Commuters who use auto before 
and after the improvement 

b. Commuters who use bus before 
and after the improvement 

c. Commuters who switch mode as a 
result of the improvement 

2. Cost items to be used in the evalu
ation should include: (Cost 
factors to be used are given in the 
Evaluation Manual) 
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a. Automobile operating cost and/or 
bus fares; 

b. Value of passenger travel time 
(including time waiting for 
bus, transfers, etc.); 

c. Accident costs (If changes in 
travel conditions are signifi
cant enough to affect accidents 
along paralleling roadways); 

d. Parking costs (where applicable), 
whether or not paid for by user. 

(c) A separate analysis should be conducted 
to determine the effects of the new 
system on the revenue-cost character
istics of existing transit routes which 
serve parts of the corridor. This 
requires consideration of patronage, 
boarding counts, schedules, mileage, etc. 

(5) Community effects 

(a) Changes in work/residence location 
resulting from improved bus service 

1. Volumes of reverse commuters should 
indicate whether many central city 
residents find employment in the 
suburbs. 

2. Information relating to employees 
who might move into the corridor 
to take advantage of the bus 
service can be obtained as a part 
of an on-board survey. 

3. Development of new employment 
opportunities within the corridor 
and their relationship to the 
transit system should be monitored. 

(b) Level of usage by central area resi
dents to travel to recreational areas 

(c) Public acceptance of the system 

Present coµflicts with the Newhallville 
community indicate potential problems 
relating to superimposing a new trans
portation facility through an existing 
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neighborhood. Documentation of the 
problems encountered in dealing with 
this community together with measures 
found most effective in responding to 
the questions raised will provide 
useful guidelines for other cities 
facing similar problems. 

(d) Land development and activity 

With the construction of a high-quality 
transit system through a relatively 
low density corridor which also includes 
the beginnings of a small industrial 
area, it would appear that the system 
may have significant impact on land use 
and development within the corridor. 

A comprehensive survey of land use in 
the area of influence of the corridor 
should be conducted or updated prior 
to project implementation. Particular 
emphasis should be given to undeveloped 
areas with high accessibility to the 
transit service (i.e., near the transit 
stations). 

Subsequent surveys should be made to 
detennine changes. Further investi
gation may be required to detennine the 
extent to which the transit system 
influenced such changes and whether or 
not these changes are compatible with 
the project objectives. 

(e) Air pollution (vehicle exhaust emissions) 

Substantial diversion of commuters from 
auto to public transit will signifi
cantly reduce the air pollution gener
ated per unit of transportation service 
provided. It is doubtful that this can 
be meaningfully measured throughout the 
corridor; however, based on exhaust 
emissions for a relatively small sample 
of vehicles in the corridor, it can be 
calculated. Since one of the project 
objectives is to minimize air pollution, 
such an analysis should be included in 
the project evaluation. 

(f) Documentation of problems relating to 
joint use of facility by buses and 
trains and development of design standards 
for busways 
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NEW Y 0 R K 

SlJvVVlARY 

The main experiment of the New York demonstration project 

includes two categories of improvements: (1) those which increase 

the efficiency of the road system in moving vehicles; and (2) those 

which seek to make public transit more attractive so that more motorists 

will find it the preferred way to commute. The aggregate effects of 

these improvements must be evaluated on a corridor-wide basis. This 

project also permits detailed evaluation of the effectiveness of several 

individual improvements included in the project. 

In applying the results of the New York demonstration project, 

it should be recognized that this area represents an upper limit of 

demand for all types of transportation services. The configuration of 

the New York corridor is also unique in both topographic and demographic 

characteristics. 

Suggested Items for Evaluation 

The corridor-wide evaluation should include relatively 

general indicators of: 

1. Changes in mode of travel for corridor commuters (including 
an estimate of the extent to which the UCDP improvements 
actually influenced this shift and how much this shift is 
affected by other external factors); 

2. Changes in quality of service (i.e., travel times) for 
transit users throughout ~he corridor; 

3. Analysis of benefits and costs of the total project 
including: 

a. Changes in travel costs for commuters (i.e., time 
cost, vehicle operation, transit fares, parking, 
etc.) 
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b. Other identifiable public and private costs 
not accounted for by changes in travel costs. 

EXCLUSIVE BUS LANE - LINCOLN TUNNEL APPROACH 

This project has been implemented, and resulting changes in 

traffic characteristics have been measured. 

These traffic data, together with the cost factors suggested 

in the Evaluation Manual, provide the basis for estimating the travel 

cost savings attributable to the project. Specific costs which should 

be included are: 

1. Vehicle operating costs (local bus data may be necessary 
since these vary considerably between cities); 

2. Value of commuter travel times; 

3. Accident costs. 

IMPROVEMENTS IN PORT AUTHORITY TERMINAL BUILDING 

Detailed proposals have not yet been presented describing the 

specific intent and demonstration value of this set of improvements. 

Since many of the types of problems associated with this terminal are 

unique to the New York area and to this terminal building, it appears 

that these improvements will be of limited usefulness in providing results 

that have nationwide applicability. 

FRINGE PARKING (INCLUDING INCREASED OR RESCHEDULED BUS SERVICE) 

Objectives 

1. To intercept transit riders farther from the CBD 
and encourage use of less congested feeder roadways. 

2. To demonstrate the effects of transit frequency, 
distance from CBD, and other factors on the demand 
for fringe parking. 

3. To demonstrate the effects of this expanded service 
on the revenue-cost characteristics of the bus 
companies providing the service. 
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Factors Affecting the Outcome of the Demonstration 

1. Neighborhood characteristics, the feeder street 
system, available highway interchanges, and similar 
factors may differ significantly between lots and 
influence the level of usage. This may affect the 
comparability between lots. 

2. The effects of the parking facility, if any, on land 
development or activity in the surrounding area will 
be influenced by the degree of permanence attached to 
the demonstration. 

3. Effects of expanded services on the revenue-cost 
characteristics of the bus companies may be difficult 
to evaluate because of the large number of bus companies 
affected. 

Factors Affecting Application of Demonstration Results to 
Other Ci ties 

1. Tests are being made in an urban area that is strongly 
oriented to transit. This bias should be recognized 
in applying relationships derived here to other areas. 

2. If the demand for this type of service exceeds the 
supply of parking provided, the demonstration does not 
measure the actual demand, but only measures a lower 
limit to this demand. 

Suggested Items for Evaluation 

1. Level of usage at each facility by time of day (vehicles 
parked and transit patrons) 

2. Characteristics of users (suggest using a survey in the 
parking lot) 

a. Travel patterns of users 

(1) Previous mode(s) and/or route used for trip 

(2) Origin-destination 

(3) Frequency of trip (by mode) 

b. User profile in comparison to profile of corridor 
in genera] 

(1) To determine which segment of the corridor 
uses the service 
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(2) Typical data items 

(a) Income-occupation. 

(b) Car ownership and availability 

(c) Residential density 

3. Effects of this service on vehicular volumes along 
affected routes 

4. Effects on local bus operations in the same area 
served by fringe parking 

5. Analysis of benefits and costs 

a. Costs of improvements 

b. Savings to commuters 

c. Revenue/cost characteristics of transit service 

6. Community effects 

a. Except in areas immediately adjacent to new 
permanent parking facilities, it is doubtful that 
the facility will significantly influence land use 
or development. If undeveloped areas do exist 
next to the proposed facilities, however, periodic 
surveillance is desirable to determine whether 
changes associated with the transportation improve
ment do occur. 

b. It is doubtful that the impact of this improvement 
on vehicle exhaust emissions will be measurable, 
except to the extent that passenger miles by bus 
are substituted for passenger miles by auto. 

c. Changes in noise levels associated with the parking 
facilities would be difficult to evaluate, however, 
frequency of complaints or similar measures may 
provide a basis for evaluation. Such evaluations 
should also consider the character of the area 
surrounding the facility. 

ROAfJt./AY IMPROVEMENTS (INCLUDING SURVEILLANCE AND CONTROL AND PREFERENTIAL 
BUS TREATMENT) 

Objectives 

1. To test the effectiveness of a package of improvements 
in reducing vehicular congestion. 
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2. To test the effectiveness of preferential bus treat
ment in improving transit travel times. 

3. To thereby reduce person travel time in the corridor. 

Suggested Items for Evaluation 

1. Traffic flow characteristics (to be measured before 
and after implementation of improvements) 

a. Corridor-wide (i.e., along the controlled facility 
and the nearby affected routes) 

(1) Travel times from various points in the corridor 

(a) Cross classified by mode 

(b) Cross classified by time of day 

(2) Accident rates 

b. Critical locations 

(1) Delays at ramps and major intersections 
(including those affected by diverted traffic) 

(2) Delays at bottlenecks along expressway and 
other routes within the area of influence 

(3) Accident experience at specific locations 

2. Measure of improvements in bus service 

a. Comparison of bus travel times with auto travel 
times for several points within the corridor 

(1) To test the effectiveness of preferential 
treatment, etc. 

I 

(2) Fringe parking areas may provide good base 
points from which such comparisons can be 
made 

b. Reduction in travel time for bus commuters over 
the affected section of the routP 

3. Analysis of costs and benefits 

a. Project costs 

b. Savings in travel costs over the improved sections 

(1) Commuter travel time 
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(2) Vehicle operating costs (i.e., total cost 
per passenger mile-before and after) 

(a) Automobile 

(b) Bus 

(c) Other 

c. Reduction in accident costs 

4. Effectiveness in detecting and minimizing delays due 
to incidents 

COl'1"1UTER INFORfv1ATION SERVICES 

Objectives 

This portion of the UCDP project provides an opportunity to 

compare the effectiveness of alternative types of systems for providing 

information to potential users of the transit system. 

Factors Affecting the Outcome of the Demonstration and Its 
Applicability to Other Cities 

1. These systems are expected to increase transit patron
age; however, such an increase will probably be 
masked by variations in patronage caused by many 
other external influences. 

2. Increases in patronage, even if they could be 
measured and the fraction associated with this program 
as opposed to other improvements, would not give a 
true assessment since there is some value in having 
knowledge of alternatives available, even though 
another mode is chosen. 

3. Usage of the system (such as telephone) does not 
necessarily provide a good indicator of its value 
(i.e., if a commuter makes a call and obtains the 
desired information, he may not call again). 

4. Measures of effectiveness most appropriate for the 
evaluation depend on the main objective of the system 
and the market it serves. 

a. Marketing of a new system vs. providing another 
convenience to users of the existing system. 
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b. Commuter vs. non-commuter (shopper, pleasure, 
medical, etc.). 

5. Specific solutions to the transit and public infor
mation problems in New York may have limited appli
cation to other cities. 

Suggested Items for Evaluation 

The following general measures of effectiveness are suggested: 

1. Complete description of the program 

2. Measure of public perception and reaction to the 
program 

3. Measure of the extent to which commuters use public 
transit as a result of the program 

4. Analysis of benefits and costs 

AUTOMATIC BUS IDENTIFICATION SYSTEM 

Objectives 

1. To test the effectiveness of the ABI for automatic 
toll collection. 

2. To test the effectiveness of the ABI as part of a 
management information system in improving the 
operation of the transit service. 

Suggested Items for Evaluation 

The specific design appropriate for the evaluation will depend 

on the ultimate design of the system, but the following general criteria 

for evaluation should be considered: 

1. Time and cost savings to commuters. 

2. Operating costs of the toll facilities 

3. Improvements in transit service reliability 

4. Changes in transit system operating costs 
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S. Impact on other vehicular traffic 

IMPROVEMENTS TO CROSS TOf/N BUS SERVICE 

Objectives 

Rerouting of buses to provide better and more direct service 

from the Port Authority Bus Terminal to Midtown Destinations. 

Detailed evaluation of this improvement may indicate the 

commuter's relative assessment of the importance of various factors 

which influence his choice of transportation alternatives. Such factors 

include: 

inconvenience or dislike for entering subway stations 

importance of time savings (whether actual or perceived) 

awareness of alternatives available and the consequences 
associated with each 

influence of weather 

Factors Affecting the Outcome of the Demonstration and Its 
Applicability to Other Cities 

1. This service tests the response of potential bus 
patrons to the change in service. It is not expected 
that this will measurably affect the congestion levels 
in the CBD. 

Suggested Items for Evaluation 

1. Description of service alternatives available before 
and after implementation of the schedule revisions. 

Should consider travel times and significant 
characteristics associated with the trip from the 
Port Authority Bus Terminal to several midtown des
tinations to be served by the new bus service. 

2. Changes in patronage of alternatives by midtown 
commuters. 

3. Revenue/cost characteristics of service (including 
costs associated with advertising). 
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4. Survey of connnuter attitudes to determine preferences 
for alternative services. 
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P H I L A D E L P H I A 

Sl.M1l\RY 

The wide variety of projects in the Philadelphia UCDP are not 

concentrated upon one mode of transportation or a single functional system 

within one of the transportation alternatives. This creates a situation 

where improvements within one mode may be competing against improvements 

within and without the same mode. This can be illustrated by reference 

to the "parking price" program in the CBD and the roadway improvements 

planned for arterials leading into the CBD. The objective of parking 

program is to adjust the structure and rates of the parking supply to 

encourage short time parking and to discourage all day parking. Thus, 

the parking policy favors increased transit usage and discourages auto 

trips to the CBD, while at the same time, roadway improve-

ments will make driving an automobile to the CBD more attractive. 

Rail improvements concentrate upon improving service and 

efficiency of existing lines and improving rider conveniences. This 

will be accomplished by extending service coverage to Elwyn, constructing 

a double track on portions of the Media Rapid Tramway, and installing a 

crossover at the Secane station. Improved conveniences for transit 

riders include various types of shelters, parking facilities for auto

mobiles, and transit identification and information program. 

A transit operating plan will be developed to determine basic 

service levels, operating costs and performance, and an implementation 

schedule. This plan will be based upon a modal split model, travel 

demand forecasts and transit demand estimates. 
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Suggested Scheme foP Evaluation 

It is expected that the aggregate effects of the total set 

of improvements proposed for Philadelphia will have significant region

wide impact - if all are implemented. The evaluation plan should, 

therefore, include a system-wide analysis of these aggregate effects. 

More emphasis should be placed, however, on evaluating the 

effectiveness of the individual improvements. This is conditioned by 

the fact that the improvements contemplated are largely independent and, 

at least initially, will have a relatively small effect on the overall 

transportation system, even though the results of individual improvements 

may be significant in themselves. 

Specific data required for the analysis of total project 

effectiveness are suggested below. Many of these data items are also 

required for evaluation of specific improvements as discussed subsequently. 

The total program should be phased so that the affected characteristics 

are measured each time a significant improvement or change in the trans

portation system is made. 

Suggested Items foP Evaluation 

1. Changes in the number of persons and vehicles entering 
(and leaving) the CBD from routes in the demonstration 
corridor and adjacent corridors. 

a. Volume measurements should permit detection of any 
changes in peaking characteristics (15-minute intervals 
are suggested). 

b. Volume counts should be cross classified to give the 
number of persons entering the CBD by mode for each 
major route. 

c. The component of traffic volume changes attributable to 
other factors such as normal. growth, generated traffic, 
etc. should be identified, where possible. 

2. Changes in travel times along major routes in the CBD 
(including transit and automobile). 
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3. It is doubtful that the net change in conunutation costs 
resulting from these improvements can be meaningfully 
measured on a corridor-wide basis. 

4. Conununity effects: 

a. Significant changes in land use are not anticipated 
in the corridor or CBD because of the limited amourit 
of time and type of improvements being made. 

b. Certain improvements, such as park-and-ride facilities 
will have some localized effects and should be evaluated 
at that level. 

c. Changes in noise levels and exhaust levels can be 
anticipated in some areas and should be measured in 
evaluating specific improvements. 

CBD PARKING RATE POLICY 

Objectives 

The adjustment of pricing schedules to encourage short-term 

parking over all-day parking is designed to decrease peak hour traffic 

congestion by encouraging a shift from the automobile to public transit. 

This program should test: 

1. Feasibility of implementing such a policy 

2. Effectiveness in encouraging conunuters to switch from auto 
to public transit 

3. Impact of pricing changes on usage, operating costs, and 
revenues of parking facilities 

Factors Affecting the Outcome of the Demonstration 

1. Since CBD parking serves auto traffic from the entire 
urban area, results of this demonstration may be 
influenced by changes in other corridors. 

2. Implementation of this program along with other 
improvements which may affect the conunuter's choice 
of mode (roadway improvements and/or transit improve
ments) may make it impossible to associate observed 
changes with their actual causes. The importance of 
this factor will depend on the phasing of implementation 
for various improvements. 
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3. Other improvements or conditions may not be compatible 
with this program (i.e., roadway improvements that 
facilitate the use of the auto or reduced commuter 
bridge tolls). 

4. Other local characteristics which can be expected to 
influence the results of the demonstration include: 

a. Number and proportion of parking spaces involved 
in the demonstration. 

b. The proportion and number of parking spaces 
operated by the public parking authority in 
relation to the total number of spaces available. 

c. Stability of employment in the CBD and their working 
hours. 

d. Reaction of non-participating parking operators. 

e. Parking supply and demand within study area. 

Factors Affecting the Applicability of Demonstration Results 
to Other Ci ties 

1. Relative dependence upon private automobile and public 
transit for CBD long term trips 

2. The number and proportion of public and private parking 
spaces. 

3. Level of parking rates 

4. Quality, variety and availability of public transit 
as an alternative means of transportation 

S. Relative size, location and composition of population, 
work force and employment centers 

6. Stability of work hours 

7. Climate 

8. Problems of personal security 

Suggested Items for Evaluation 

1. Detailed description of the parking pricing program 

a. Number, location and classification of all parking 
spaces in the CBD 
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b. Parking rates (before and after) 

c. Classification, occupancy and revenues of parking 
spaces involved in the demonstration 

2. Measures of effectiveness 

a. Changes in travel patterns (if such changes can 
be associated with the parking pricing program). 

(1) Changes in mode of travel for CBD commuters 

(2) Changes in peaking characteristics 

b. Impact on and response and cooperation of non
participating garages 

c. Changes in usage, operating costs, and revenues 
of participating garages 

d. Acceptance of policy 

(1) By auto users (may require an attitude survey) 

(2) By local authorities, businesses, etc. 

e. Guidelines for applying policy in other areas 

f. It is doubtful that the benefits in terms of time 
and cost savings to the users associated with such 
a program can be meaningfully measured 

ROAfJl/AY AND OPERATIONAL IMPROVEMENTS 

Objectives 

Roadway and operational improvements are intended to relieve 

congestion by improving traffic flow through the corridor to the CBD and 

eliminating bottlenecks along these routes. Improved traffic flow is 

locally envisioned as a major contribution to improved neighborhood 

quality and environment in this section of the corridor. 

Factors Affecting Outcome of the Demonstration 

1. Other roadway and operational improvements may influence 
the results of these experiments. 
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2. Transit improvements may affect results. 

3. Where certain types of improvements are used to improve 
flow through bottleneck areas, the opportunity may 
exist to provide evaluations of these types of improve
ments at critical locations. 

4. Variations in travel conditions caused by other 
factors throughout the corridor may mask the effects 
of these improvements when considered on a corridor-wide 
basis. 

5. CBD parking policy may influence the number of automo
biles using the corridor (i.e., if the parking program 
and the roadway improvements are implemented at the 
same time, it will not be possible to determine how 
each affects the level of congestion within the corridor). 

Factors Affecting Applicability of Demonstration Results to 
Other Cities 

1. Certain of the techniques being applied to improve 
traffic flow along the corridor routes are not unique 
and their results are generally predictable. 

2. Other improvements, such as treatment of the elevated 
railway structure, are unique to this corridor and 
have limited demonstration value to other cities. 

3. The concept of neighborhood quality varies within 
areas of the city as well as between different cities. 

4. Changes in overall vehicular travel conditions in the 
corridor will provide a measure of effectiveness of 
the concerted application of roadway improvements. 

Items Required for Evaluation 

1. Overall corridor travel conditions: 

a. Distribution of traffic within the corridor and 
entering the CBD before and after any improvements 
or experiments have taken place, 

b. Distribution of travel by mode should be determined 
before and after improvements have been completed. 

c. Changes in travel time to the CBD from selected 
points within the corridor. 
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2. Traffic flow conditions at critical locations: 

a. Changes in quality of flow through bottleneck 
areas. Alternate methods of measuring may include: 

(1) Travel times 

(2) Frequency and severity of stoppages 

(3) Delay as measured by the "Input-Output studies 

(4) Acceleration noise 

b. Changes in accident experience at the critical 
areas. 

c. Changes in vehicular exhaust emissions and noise 
through the areas where traffic flow is improved. 

d. Where the effects of such improvements can be 
translated into time saved, reduced vehicle operating 
costs, and/or reduced accident rates, the analysis 
should quantify these benefits. 

3. Community effects: 

a. Delineate areas for detailed analysis. 

b. Develop rating scale for neighborhood environmental 
quality suitable for the selected areas. 

c. Measure noise and exhaust emissions throughout the 
study area. 

d. Prepare detailed land use, population and economic 
data for the area. 

e. Prepare procedure for monitoring changes in 
neighborhood quality quantitatively, subjectively 
and through interview procedures. 

TRANSIT IMPROVEMENTS 

Objectives 

Functional and track improvements will be used to raise the 

level of transit service and efficiency on the Penn Central Railroad 

and the Sharon Hill Line of the Media Rapid Tramway. The cross-over 

at the Secane Station will provide a savings in the scheduling of an 
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additional train during peak hours and greater operating flexibility. 

Double tracking a portion of the Sharon Hill Line will increase capacity 

and safety and reduce running time and cost. 

Factors Affecting the Outcome of the Demonstration 

1. Roadway experiments may influence acceptance of transit 
improvements. 

2. Other transit improvements and experiments may mask 
the benefits of certain service improvements made under 
the UCDP project. 

3. Major labor problems or changes in management and 
policy of the Penn Central could influence the findings 
of the demonstration project. 

Factors Affecting Applicability of Demonstration Results to 
Other Cities 

1. The strong dependence on and historic acceptance of 
public transit is common to only a few cities. 

2. A similar variety of transit modes will not often be 
found in other cities. 

3. The results of certain of the proposed improvements 
(on an improvement by improvement basis) can be 
anticipated without the expense and effort required 
for a demonstration. 

4. Terrain and water barriers present topographical 
problems. 

5. Unique situation where peak demand on one line occurs 
at the suburban end rather than the CED end. 

Items Requir•ed for Evaluation 

To adequately evaluate the effectiveness of the rail and 

tramway improvements in attracting riders, the documentation should 

include descriptions of both the changes in service and the measures of 

effectiveness. 
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1. Descriptions of changes in transit service: 

a. Travel times 

b. Differential travel times between modes 

c. Transit coverage 

d. Schedule reliability 

e. Perceived change in commutation cost associated with 
the improvements 

2. Measures of effectiveness: 

a. Total corridor travel patterns 

b. Transit patronage by various modes 

c. Origin/Destination survey 

3. Characteristics of transit patrons: 

In applying these results to other cities and corridors, 
a profile of the characteristics of the transit riders, 
together with similar information for all residents of the 
area for which service is improved will indicate more clearly 
the segment of the total market that improved transit service 
is likely to attract. On-board or similar direct surveys 
of transit passengers appear to be the most desirable method 
of collecting such information. The exact type of infor
mation which can be obtained depends very much on local 
conditions; however, the following items are suggested for 
inclusion in such a survey where possible: 

a. Trip purpose 

b. Origin/Destination 

c. Mode and travel time to/from transit mode at each end 
of trip 

d. Was this trip regularly made before improved transit 
service 

e. Mode previously used for this trip 

f, Availability of automobile for this trip 

g. Age group 

h. Income class 
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[These items are not intended to represent a complete 
survey questionnaire. Additional items may be 
necessary to evaluate other portions of the demon
stration project. The applicability of this type of data 
to Philadelphia will depend in part on the extent to which 
the transit improvements are successful in attracting new 
patrons.] 

3. Revenue/cost characteristics associated with the transit 
service! 

This may require monitoring over an extended time period 
and should be re-examined after any significant changes in 
service or marketing program. Routes with different charac
teristics should be monitored individually. 

60rH STREET STATION 

Objectives 

Improvements to the elevated 60th Street Station are designed 

to test what effects a major renovation would have on ridership at a 

dilapidated station in a deteriorating, slum neighborhood that has a 

high potential for transfers from other areas, but suffers from continuing 

low performance. 

Factors Affecting the Outcome of the Demonstration 

1. Fear for personal safety of the potential transit 
rider 

2. Vandalism and poor maintenance 

3. Environmental conditions 

4. High costs of construction 

Factors Affecting Applicability of Demonstration Results to 
Other Cities 

1. Peculiar site and location characteristics 

a. Elevated structure. 

b. Multimodal nature of stations (rail, bus, major 
street) 

c. Environmental conditions. 
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2. Cost of construction 

3. Past neglect and current conditions 

4. Combination of multimodal improvements under construction 

Items Required for Evaluation 

1. Detailed description of design, materials and 
construction· 

2. Reasoning behind final design 

3. Cost and maintenance data 

4. Rider attitudes and changes in patronage 

5. Neighborhood compatibility and attitude toward 
station 

6. Origin and destination of station users 

7. Changes in loading counts and relation to other lines 
and transfers of passengers 

8. Recommended guidelines for station renovation 

STATION STOP SHELTERS 

Objectives 

Shelters for persons using various types of transit are 

popular with the public and by increasing their number and by rehabili

tating older stations, they seek to raise the image of transit and attract 

additional ridership. This is applicable to bus and rail transit riders 

alike. 

Factors Affecting the Outcome of the Demonstration 

1. The impact of transit shelter improvements on patronage 
may be masked by variations due to trends in patronage 
and other transportation improvements or changes in 
the corridor. Evaluation may require monitoring a 
set of unimproved "control shelters." 
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2. The extent to which the shelters serve captive vs. 
non-captive riders may affect their ability to attract 
additional patronage. 

3. Plans for testing bus passenger shelters are not 
sufficiently detailed at this time to suggest the types 
of effects which will be demonstrated or the criteria 
for evaluation. 

4. It is doubtful that the benefits from the program can 
be quantified, although they may be evaluated subjectively 
through a user attitude survey. 

Factors Affecting the Appl1'.caln'.l1'.ty of Demonstratfon Results 
to Other Citfos: 

1. Differences in climate between cities require different 
levels of amenities and protection. 

2. Crime rate and vandalism impose different requirements 
on design and construction. 

3. Value judgements of the public may differ between 
cities regarding compatibility, function and utility. 

4. Shelters of the type contemplated for renovation along 
the tramway are not common to other corridors. Eval
uation of their design characteristics, etc. may have 
little applicability to other cities, although their 
effectiveness in improving the image of public transit 
may have a significant and measurable effect. 

Items Hequired fm' Evaluation 

1. Description of improvements 

a. Detailed description, drawings, and photographs 
of the completed ~1elters and the strategy or 
criteria that determined the final product 

b. Cost and maintenance data 

c. Functional cl1aracteristics 

2. Measures of effectiveness 

a. Usage 

(1) Changes in volumes using improved shelters 
(including comparisons with unimproved control 
shelters) 
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(2) Characteristics of users 

b. Public acceptance 

(1) Compatibility with neighborhood environmental 
and resident attitudes 

(2) Rider attitudes 

3. Recommendations for shelter improvements 

TERMINALS AND PARKING FACILITIES 

Objectives 

1. To test the effectiveness of public transportation 
terminals in encouraging commuters to switch from auto 
to public transportation. 

2. To test the improvement of outlying stations as a 
means for relieving congestion of other terminals 
facilities. 

Factors Affecting the Outcome of the Demonstration 

1. For the commuter rail service, the frequency of service 
may be increased along with the construction or 
improvement of the terminal and parking facilities. 
Separation of the effects of these improvements, there
fore, may not be possible. 

2. Plans for the 69th Street terminal are not sufficiently 
defined at this time to indicate its value as a 
demonstration project. 

3. Present trends in transit patronage may mask changes 
attributable to the terminal improvements. 

4. Roadway improvements within the corridor may affect 
the ability of terminal improvements to generate 
additional patronage. 

Factors Affecting the Applicability of Demonstration Results 
to Other Ci ties 

1. Peculiar location and site characteristics 
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2. Historic trends, diversity and magnitude of the 
Philadelphia transit system 

3. Population and land use characteristics of the service 
area may differ 

4. Relatively high level of demand already exists 

Suggested Items for Evaluation 

1. Detailed description of improvements (including project 
costs~ 

2. Changes in patronage at each location 

a. Commuters who switched mode 

b. Commuters who diverted from other terminals 

3. Characteristics of users 

4. Attitudes of riders toward station 

5. Changes in level of congestion at other terminals 

6. Changes in traffic flow of all modes of transportation 
in the area 

7. Changes in land use, population, and development of 
the surrounding neighborhood 

8. Cost analysis 

a. It is doubtful that the benefits from the terminal 
and parking improvements can be meaningfully 
measured 

b. The analysis should consider the revenue/cost 
characteristics (where applicable) 

9. Recommendations for design and implementation of 
similar improvements in other corridors 
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COf1vllJrER INFORML\TION SYSTEMS AND fv'ARKETING PROGRAM 

Objectives 

An improved public image, recognition, and acceptance of 

public transit by corridor residents will be facilitated by the design 

and installation of directional signs and graphics along trail blazer 

routes and throughout the transit stations and shelters. Corridor maps 

and timetables will be prepared and provided in appropriate locations 

and coordinated with SEPTA's existing travel information system and 

telephone service. 

The marketing plan will be designed to inform the public of 

transit improvements and advantages in order to increase transit 

patronage. 

Factors Affecting the Outcome of the Demonstration and AppZi
cabi Zity of ResuZts to Other Cities 

1. These programs are intended to improve the total 
quality of service to the transit commuter and to 
stimulate patronage. However, increases in patronage 
attributable to these programs may be masked by 
variations in patronage caused by other factors such 
as transit system improvements. 

2. Measures of effectiveness most appropriate for the 
evaluation depend on the main objectives of the 
program and the market served. 

a. Marketing of a new system vs. improving convenience 
to users of existing system 

b. Work trip vs. non-work trip 

3. In the absence of a marketing program for new or 
improved service, many potential patrons will discover 
the improvements eventually, but possibly at a slower 
rate. 

4. The type of information service or marketing technique 
most appropriate for a particular city may vary 
significantly between cities, depending on such 
characteristics as the relative scale of the transit 
system and the commuting patterns of the area. 
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Suggested If;ems for• l!:vaZuat1'.on 

Detailed schemes for evaluating the marketing technique or 

information system depend on specific characteristics and objectives of 

these programs. In general, the evaluation should include the following: 

1. Complete description of the program 

2. Measure of public perception and reaction to program 

3. Measure of the extent to which commuters switched mode 
as a result of the program (may require a follow-up 
attitude survey) 

4. Analysis of costs 

a. Costs of program implementation 

b. It is doubtful that the benefits of the program can 
be meaningfully quantified, although a subjective 
evaluation may be appropriate 
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W A S H I N G T 0 N, D, C, 

SLfvfvV\RY 

The Washington, D. C. Urban Corridor Demonstration Project is 

designed to relieve congestion and improve travel conditions in the 

South Capitol Street-Indian Head Highway Corridor. This corridor ex-

tends from southern Prince George's County, Maryland to downtown Washington 

D. C. in a north-south direction. Major constraints to improved 

travel conditions are the Anacostia River near the CBD terminus and 

the limited number of crossings in that area. 

Demonstration objectives are to improve the peak period travel 

conditions in the corridor in the following manner: 

1. By increasing bus ridership through the provision of 
improved bus service and frequency, express buses and 
preferential treatment for line-haul buses, parking, 
and terminal facilities; and improved collection and 
distribution services 

2. By improving and/or maintaining existing service levels 
for vehicular flow 

3. By encouraging an increase in car pooling through the 
provision of parking facilities in suburban areas 

Traffic operations and roadway improvements will be critical 

factors in providing for better transit service. These improvements 

are designed to provide for "free flow" bus operations during the rush 

hour periods along the predominantly line-haul segment of the corridor, 

CBD distribution will be aided by a preemptive signal system that 

recognizes bus "platoons" and other preferential bus treatment measures. 

Other operational improvements such as alternate routes for reverse 

commuters and roadway improvements on the collection and distribution 

ends will be provided. 
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Implementation in the early stages will concentrate upon 

fringe parking lots, increased bus service, employment demand surveys 

and public information programs. Roadway and operational changes will 

follow as engineering studies are completed and funds are available. 

This will provide an opportunity for measuring individual system changes. 

External factors which may affect the inferences which can 

be drawn from this demonstration include: 

1. Major reconstruction of roadway facilities (i.e., Shirley 
Highway) which may cause significant diversion of out-of
corridor traffic through the South Capitol Street Corridor 

2. Subway construction in the CBD 

3. Possible changes in parking policies or prices 

4. Large vehicular demands from other corridors are likely to 
mask any improvements of congestion in the CBD attribu-
table to the demonstration project 

Suggested Scheme for Evaluation 

Evaluation of the UCDP project should focus on measuring the 

effectiveness of the individual techniques or improvements being tested 

for relieving congestion or improving travel conditions. However, the 

overall effectiveness of the combined set of improvements should also 

be measured. 

Specific data required for the analysis of total project 

effectiyeness are suggested below. Many of these data items (in the 

same or greater level of detail) are also required for evaluation of 

specific improvements as discussed subsequently. 

TOTAL PROJECT 

Suggested Items for Evaluation 

1. Cost of the improvements (see draft of Evaluation 
Manual for details). 

2. Corridor travel and congestion: 

Washington, D. C. 
161 



a. Changes in the number of persons and vehicles 
entering (and leaving) the CBD from routes in 
the demonstration corridor and from routes in 
adjacent corridors to/from which corridor traffic 
might be diverted. 

(1) To maintain comparability between projects, 
and to measure changes in peaking character
istics, these volume measurements should be 
obtained for intervals no greater than 15 
minutes. 

(2) Volume counts should be cross classified to 
give the number of persons entering the CBD 
by mode for each major route. 

(3) Where possible, the portions of the traffic 
volume change attributable to normal growth, 
generated traffic, and diverted traffic 
should be identified. 

b. Changes in accident rates associated with the 
improvement. 

c. Changes in travel times along major routes serving 
the corridor. 

3. Corridor travel costs: 

a. Changes in the costs of travel should be identi
fied for the following groups: 

(1) Commuters who use auto before and after the 
improvement. 

(2) Commuters who use bus before and after the 
improvement. 

(3) Commuters who switch mode as a result of the 
improvement, including car pooling. 

b. Cost items to be used in the evaluation should 
include: 

(1) Vehicle operating cost and/or bus fares. 

(2) Value of passenger travel ti.me (including 
time waiting for bus, transfers, etc.). 

(3) Accident costs. 

(4) Parking costs (where applicable). 
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c. In estimating changes in travel costs, emphasis 
should be given to those routes which are affected 
by the improvements, either by physical changes 
or by diversion to/from other routes. 

4. Conununity effects: 

a. It is doubtful that the transportation improvements 
within the corridor will have significant corridor
wide impact on land use or other socio-economic 
characteristics because of the limited time period 
of the program and nature of the improvements. 

b. Individual improvements are likely to have some 
localized impact, but these effects should be con
sidered during the evaluation of the individual 
improvement. 

IMPROVED BUS SERVICE 

Object-ives 

Bus service improvements are intended to increase transit 

patronage and to relieve traffic congestion through the following 

measures: 

1. Increased bus services in the Anacos tia area of the 
corridor. 

2. Adding and expanding express services to new and existing 
public parking lots; express service will also be ex
panded to a new transfer terminal. 

3. · Using parking lots of existing connnercial shopping areas 
for fringe parking. 

4. Public information program. 

5. Determination of demand for reverse commuting to improve 
bus routings. The demonstration is aimed at testing the 
effectiveness of this improved service in increasing 
transit patronage and in relieving vehicular congestion 
within the corridor. 
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Factor>s Affecting the Outcome of the Dernonstr>ation 

1. Changes in patronage patterns will be due to the com
bined set of improvements. It is doubtful that the 
effectiveness of individual elements can be separated 
in terms of increase in patronage. 

2. Disruption of traffic during the construction of the 
proposed subway and highways in other corridors may 
cause diversion of traffic into the study corridor 
and may also provide additional incentive to use bus 
service. 

3. Improvements in travel times are dependent upon one
way bridge operations and special signal systems. 
These will not be implemented initially. 

4. Incremental changes in transit service may provide a 
limited amount of information regarding the relation
ship between quality of transit service and the 
patronage generated. 

Factor>s Affecting Applicability of Demonstr>ation Results to 
Othe Y' Cities 

1. Constraints imposed by limited crossings of the river 
and other topographical considerations. 

2. Diversion of traffic to the subject corridor from other 
corridors due to subway and highway construction in 
these other corridors might cause inflation of patronage 
and thereby result in over estimates in regard to appli
cation in other cities. 

3. Population characteristics, income levels and racial com
position change dramatically at the boundaries of Washington, 
D. C. rather than having a more routine transition. 

4. Rapid growth of the corridor may mask many valid 
improvement results. 

S. Corridor presently has high transit patronage. 

6. Large areas of undeveloped land are owned by the federal 
government and their future use cannot be controlled or 
accurately anticipated by local governing bodies. 

Suggested Items for> Evaluation 

To adequately evaluate the effectiveness of the bus 

improvements in attracting patronage, the documentation should include 
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descriptions of both the changes in service and the measures of 

effectiveness. 

1. Descriptions of changes in bus service: 

a. Travel times by bus from selected points within the 
corridor to selected points in the CBD. 

b. Differential travel time between bus and auto (before 
and after the improved service) from selected points 
within the corridor, including transit stations and 
collection routes. 

c. Transit coverage: 

(1) Number of potential patrons within walking 
distance of a bus stop. 

(2) Number of potential patrons with convenient 
access to park-and-ride or kiss-and-ride 
facilities. 

d. Schedule reliability. 

e. Frequency and time required for transfers along prin
cipal routes. 

f. Perceived commutation cost associated with switching 
from auto to bus (ie.e., fare and time cost for bus 
vs. vehicle operation, parking, and time costs for 
auto). 

2. Measures of effectiveness of improved bus service: 

a. Total patronage and the percentage of the candidate 
commuters (those who work in the CBD or other major 
generator and live within the area covered by bus 
service) who switch to bus. Data required would 
include: 

(1) Total corridor travel patterns (Urban Trans
portation Study data may be adequate). 

(2) Bus patronage counts (this may require boarding 
and alighting surveys for major routes and 
boarding points). 

(3) Bus origin/destination survey (may be obtained 
in conjunction with on-board survey). 
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b. Characteristics of bus patrons. In applying these 
results to other cities and corridors, a profile of the 
characteristics of the bus riders together with similar 
information for all residents of the corridor, all 
indicate more clearly the segment of the total market 
that improved transit service is likely to attract. 
On-board or similar direct surveys of bus passengers 
appear to be the most desirable method of collecting 
such information. The exact type of information 
which can be obtained depends very much on local con
ditions; however, the following items are suggested 
for inclusion in such a survey where possible: 

(1) Trip purpose 

(2) Origin/Destination 

(3) Mode and travel time to/from bus at each end of 
trip 

(4) Was this trip regularly made before improved bus 
service 

(5) Mode previously used for this trip 

(6) Availability of automobile for this trip 

(7) Age group 

(8) Income class 

[ These items are not intended to represent a complete 
survey questionnaire. Additional items may be necessary 
to evaluate other portions of the demonstration project.] 

c. Revenue/cost characteristics associated with the bus 
service: 

(1) This may require monitoring over an extended time 
period and should be re-examined after any signif
icant changes in service or marketing program. 
Routes with different characteristics should be 
monitored individually. 

(2) This provides a means for assessing the cost
effectiveness of the bus service improvements. 

d. Changes in work-residence location resulting from · 
improved bus service. Although very significant 
changes of this nature are not likely during a 
relatively short time period, this should be monitored 
if feasible. 
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(1) Volumes of reverse commuters should indicate 
whether many central city residents find employ
ment in the suburbs. 

(2) Information relating to employees who might 
move into the corridor to take advantage of the 
bus service can be obtained as a part of an on
board survey. 

3. This UCDP project is particularly suited to conducting 
individual experiments within the overall framework of 
the program without jeopardizing the integrity of either. 
Implementation requires staging because of funding and 
design requirements; therefore, these experiments appear 
feasible in light of present planning: 

a. Increased local service on existing routes 

b. Express service to and from existing and new parking 
lots 

c. Measurement of car pooling tendencies at existing and 
proposed lots 

d. Changes in travel times and service resulting from 
operations and signal improvements on the one-way 
bridge projects 

e. Changes in travel times and service resulting from 
preferential treatment of buses on downtown streets 
through signal and operational improvements 

f. Use of taxis and "jitney services" as collection and 
distribution ~ystems in Washington 

g. Measurement of diversion from Virginia corridor due 
to highway construction 

h. Integration of temporary parking lot design and use 
into long-range plan for subway station 

i. Changes in accident patterns and rates 

j. Evaluation of public information program 

k. Evaluation of transit demand estimates obtained from 
employment study 
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ROATJtiAY IMPROVEMENTS 

Objectives 

Roadway and signalization improvements are intended to relieve 

congestion by giving preferential treatment to buses and utilization of 

one-way traffic over the South Capital Street bridge during the peak 

rush hours. These improvements are essential to providing improved 

bus service and travel times to downtown employment centers. 

Factops Affecting Outcome of the Demonstpation 

1. Many of these improvements may have to be applie4 
concurrently and it may not always be possible to 
identify the effects of each type of improvement on 
overall travel conditions within the corridor, 

2. Where certain types of improvements are used to improve 
flow through bottleneck areas, the opportunity may 
exist to provide evaluations of these types of 
improvements at critical locations. 

3. Subway construction in the CBD and in adjacent 
corridors may disrupt traffic flow to such an extent 
that measured results in such areas are not represen
tative of actual accomplishments. 

4. Traffic growth may appear to nullify some of the 
benefits gained from these improvements. 

Factops Affecting Applicability of Demonstpation Results to 
Othe p Cities 

1. The particular set of improvements being applied, 
together with the characteristics of the transportation 
facilities and the topographic constraints which 
restrict the types of improvements which can be made, 
are not common in other cities. 

2. Changes in overall vehicular travel conditions in 
the corridor will provide a measure of effectiveness 
of the concerted application of roadway improvements. 
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Suggested Items for Evaluation 

1. Overall Corridor Travel Conditions 

a. Diversion of traffic into the corridor from other 
areas 

b. Most of these effects will be evaluated by the 
total project evaluation discussed in the preceding 
sections 

2. Traffic Flow Conditions at Critical Locations 

a. Changes in quality of flow through bottleneck areas. 
Alternative methods of measuring may include 

(1) Travel times 

(2) Frequency and severity of stoppages 

(3) Delay as measured by the "input-output" or 
similar technique 

(4) Acceleration noise 

b. Changes in accident experience at the critical 
areas 

c. Changes in vehicular exhaust emissions and noise 
through the areas where the traffic flow is 
improved 

d. Where the effects of such improvements can be 
translated into time saved, reduced vehicle oper
ating costs, and/or reduced accident rates, these 
benefits should be estimated 

3. Evaluation of Preferential Bus Treatment Measures 

a. Travel times of buses vs. automobiles 

b. Functional and geometric problems 

c. Experience of using "bus platoons " 

d. Rider and non-rider attitudes toward giving buses 
preferential treatment 

e. Changes in accidents 

f. Enforcement problems of exclusive bus lanes, etc. 
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FRINGE PARKING LOTS AND PASSENGER SHELTERS 

Objective 

The provision of expanded and new fringe parking lots is 

intended to reduce traffic congestion through a reduction in the number 

of automobiles used by intercepting them outside of the CBD and encour

aging increased bus patronage and car pooling. These lots will be 

served by express buses and provided with bus shelters and light to 

improve the convenience and comfort of the bus riders. 

Factors Affecting the Outcome of the Demonstration and Its 
Applicability to Other Cities 

1. Diverted traffic may be difficult to count. 

2. Extent of car pooling may not be measurable on a 
"before" and "after" basis. 

3. The effectiveness of these facilities will also be 
influenced by other types of collection-distribution 
systems (demand responsive bus, taxi, etc.) con
templated for this corridor if they are implemented, 

4. Dependency upon bus transit is very strong in 
Anacostia area. 

Suggested Items for Evaluation 

1. Description of improvements 

2. User attitudes and preferences 

3. Patronage (much of this data can be obtained in con
junction with surveys of transit riders) 

a. Counts of passengers and vehicles 

b. Characteristics of users 

c. Origins/Destinations of persons using lot 

d, Area from which each lot draws its users 
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4. Extent to which car pools use lots 

5. Analysis of costs 

a. Detailed records of construction and operation 
should be maintained 

b. Analysis of revenues depends on pricing policy 
for parking and/or bus service 

6. Community effects 

a. Changes in commercial activity, land development, 
etc. in the immediately surrounding area (where 
applicable) 

b. Noise and air pollution attributable to the facility. 

c. Traffic flow on nearby streets 
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