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THE ADMINISTRATOR 

DEPARTMENT OF TRANSPORTATION 
URBAN MASS TRANSPORTATION ADMINISTRATION 

WASHINGTON, O.C. 20590 

This is the sixth edition of the Urban Mass Transportation 
Abstracts--a compilation of abstracts of all reports published in 
1979 describing results of various research, development, and 
demonstration activities of the Urban Mass Transportation 
Administration (UMTA). 

This general reference document is intended to serve as an index 
to reports generated under contract to UMTA. All reports 
abstracted in this document can be obtained through the National 
Technical Information Service (NTIS) as described on page 167 of 
this publication. 

We have instituted a subject classification scheme for the 
grouping of abstracts. They have been organized according to 
seventeen subject areas listed on page iv of this edition. The 
subject classification should assist in the organization, 
indexing, and referencing of the materials and will provide for a 
faster retrieval of information as well as presenting a clearer 
view of the research activities within the various facets of 
urban mass transportation. 

Future editions of this publication will be expanded to include 
not only UMTA-sponsored research results, but also research 
abstracts and resumes of urban mass transportation activities 
regardless of source, including international results. A 
contract is being negotiated with the Transportation Research 
Board (TRB) which will create an Urban Mass Transportation 
Research Information Service (UMTRIS) as part of the 
Transportation Research Information Service (TRIS). The 
publication of cumulative UMTRIS abstracts and resumes as well as 
other informational brochures and publications will become the 
responsibility of 1RB upon contract award. 

Questions and comnents concerning this publication or the reports 
cited should be addressed to UMTA's Transit Research Information 
Center, Office of Transportation Management, 400 Seventh Street 
S. W., Washington, D. C. 20590 - telephone (202) 426-9157. 
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mBAN ~S 'IRANSRRrATICN AB5IRACl"S 
\aIM: N). 6 - IIDMBl 1979 

Caq,arative Analysis of Results fran Three Recent Non-Separated Omcurrent­
FlOII' High Occupancy Freeway Lane Projects: Boston, Santa Mmica, and Miani. 

Sidowitz, H.J. Transportation Systens Center. lMI'A-MA.-06-0049-78-Z, 
June 1978, 5Zp. 

In order to IIDVe IIDre people in fewer vehicles with 1 imi ted capital 
investment, priorities for High Occupancy Vehicles (HJV) have been 
developed and implemented over the past several years. This study 
focuses on one of the opt ions of KJV: non-separated concurrent-flow 
high occupancy lanes on freeways. Through a ccnparative analysis of 
results of the_ three m>st recent concurrent-£ low projects (Southeast 
Expressway in Boston, 1-95 in Miami, and Santa M>nica Freeway in Los 
Angeles), this paper atteu:pts to develop a better understanding of the 
issues that surround the reserved lane concept. The issues addressed 
herein are: changes in travel times on the freeways and in transit 
level of service; m::,dal shift to carpooling and transit; capital and 
operating costs; changes in accidents and incidents, violation rates, 
and enforcement; public attitude towards the reserved lane concept, the 
effect of advertising and media, and the role of politics; and the 
design and operating enviro:rment appropriate to the concept. The three 
projects met with differing degrees of success and failure; those in 
Boston and Los Angeles have been terminated. There were several 
weaknesses in the concept, which are discussed in this report. 

NTIS No. PB Z89-Z78 Price A04 

l-95/Nlf 7th Avenue Bus/Car Pool Systems Damnstration Project. 
Report 1-1: Evaluation of the NW' 7th Avenue Express Bus and Bus Priority 
Systems. Phase I. 

Wattleworth, J.A., et al. University of Florida. lMl'A-FL-06-0006-78-1, 
Septamer 1978, 1Z7p. (9 rpts). 

This report presents a smmary of the evaluation of Phase I of the 1-
95/NN 7th Avenue Bus/Carpool SystE!DS Dem:>nstrat ion Project in Miani, 
Florida. The twenty-six DDnth Phase I evaluates several techniques for 
providing express buses with a priority service on an urban arterial 
street. Four bus priority systems were iiq:>lemented and evaluated on 'NN 
7th Avenue in Miani. These sys tens were: buses with traffic signal 
preeu:ption capability in mixed m,de operation; buses in the exclusive 
lane with traffic signal progress ion; and buses with traffic signal 
preeu:ption capability in the exclusive lane with traffic signal 
progression. For the traffic pattern and geanetric configuration on 'NN 
7th Avenue, it was found that the travel times for both buses and autos 
were reduced under each of the priority treatments. Auto accident rates 
were unaffected, but the provision of the exclusive bus lane introduced 
sane prob lens with bus accidents. Buses IIDved up to Z9'/4 of the 
passengers and represented less than 2>lo of the vehicles in the traffic 
stream. The express bus system achieved a m,dal split of 8 .&/4 of the 
potential trips. Several inefficiencies in the transit system reduced 
the econanic viability of the transit service. The report presents 
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sumnaries of al 1 of the studies that were conducted and presents a 
caq,rehensive econanic viability analysis. 

NrIS No. PB-291-137 Price A07 

I-95/N117th Avenue Bus/Car Pool Systems Damnstration Project. 
Report I-2: Effects of NIJ 7th Avenue Bus Priority Systems on Bus Travel Time■ 
and Schedule Variability. Phase I. 

Wattleworth, J .A., et al. University of Florida. 'tMrA-06-0006-78-Z, 
Septeni>er 1978, 78p. (9 rpts). 

This report describes a new autcmated technique for data recording and 
analysis developed and applied to a demnstration project in Miami, 
Florida, in which two schemes were evaluated. The first involved 
prees:q,tion of thirty-five traffic signals along an arterial route. In 
the second, an exc 1 us i ve bus 1 ane was added to the sys telll, with the 
signal prees:q,tion features retained. The measures of effectiveness used 
to evaluate the two bus priority techniques include speed, delay, 
travel, time, fuel consu:q>t ion, and canfort measures such as speed 
noise, nu:d>er of stops, and speed changes. It was found that both 
priority techniques resulted in significant inprovement in all of the 
measures of effectiveness. The IIX>st dramatic in:provement occurred in 
the n1.1D>er of unscheduled stops, which were reduced by 87%. The 
relationships between the measures of effectiveness were also 
explored. It was observed that a strong correlation exists between 
several of the individual measures of effectiveness. The average speed 
of the bus was strongly correlated with all of the other measures. 
Other c<nparisons suggest that speed noise provides the IIX>St 
sat is factory indication of the degree of canfort. The measurement 
technique may be useful for general application. 

NrIS No. PB 291-138 Price: A04 

I-95/N117th Avenue Bus/Car Pool Systam Damnstration Project. 
Report 1-3: Oumges in Transit Operational Oiaracteristics on the NIJ 7th 
Avenue Eq,ress Bu■ Sys tan. Phase I. 

Wolfe, R.S., et al. University of Florida. tMI'A-FL-06-0006-78-3, 
Septeni>er 1978, 143p. (9 rpts). 

This report was written to present the evaluation of the operational 
characteristics of the Orange Streaker express bus system. The 
evaluation was conducted by collecting data needed to develop primary 
and secondary measures of system performance for determination of systE!lll 
operating, ridership, and revenue characteristics of the Orange Streaker 
system. The analysis showed that one-way peak period express service 
resulted in large portions of non-productive (deadhead) time and 
miles. Ridership generally increased, although sane routes experienced 
low levels of utilization. The fare structure provided revenue­
generating characteristics that were inadequate to support the quality 
of service provided. Service IIX>difications to in:prove the efficiency of 
operations and fare increases are necessary to reduce deficit 
operations. 

NrIS No. PB-291-139 Price K:/7 
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1-95/Nlf 7th Avenue Bus/Car Pool Systa:m Damnstration Project. 
Report I-4: M:xial Shift .Achieved on the NW 7th Avenue Express Bus Systan. 
Phase I. 

Wattleworth, J.A., et al. University of Florida. t.MIA-FL-06-0006-78-4, 
Septemer 1978, 71p. (9 rpts). 

The purpose of this report was to evaluate the modal split achieved by 
the Orange Streaker express bus system. Screenline studies and a bane 
interview were conducted to obtain the data necessary to establish a 
proportional relationship producing modal split of project trips. The 
project modal split increased with early ridership increases, but 
leveled off with a leveling trend in ridership. The significant 
increases in modal split achieved in the early months of the study 
period could not be directly attributed to the attractiveness of the 
Orange Streaker service due to the in:pact of other factors, such as the 
energy crisis. The fact that modal split did not decline at the end of 
the energy crisis indicates patron satisfaction and suggests that the 
service provided represented a viable alternative to the autambile to 
make project trips. 

NrIS No. PB 291-140 Price A04 

1-95/Nlf 7th AYenue Bus/Car Pool Systems Damnstration Project. 
Report 1-5: Effect of the Park'n'Ride Facility on Usage of the NW 7th Avenue 
Express Bus System. Phase I. 

Wattleworth, J.A., et al. University of Florida. lMI'A-FL-06-0006-78-5, 
Septemer 1978, 57p. (9 rpts). 

This report presents a description of the Golden Glades Park'n'Ride 
Facility and an assessment of the in:pact of the facility on usage of the 
1-95/NN 7th Avenue Express Bus/Carpool Systems Deoonstration Project 
during Phase I. The Golden Glades Faci 1 i ty is an intel'IIDdal transfer 
facility which provides parking for persons transferring frcm the auto 
mode to the express bus or carpool mode. The facility serves as a 
staging area for Orange Streaker buses and car pools with provisions for 
kiss'n'ride and local bus transfers, as well as the park'n'ride 
transfers. Covering 8 .1 acres and providing 967 parking spaces, the 
facility is located at the southern end of the project market area with 
access to the project corridor via NN 7th Avenue. This report 
represents an analysis of data fran daily MrA starter counts 
input/output studies, air photo studies, and system user and intermodal 
transfer studies, which were used to determine the type of use, growth, 
and distribution of vehicles as they arrived and left the facility. The 
analysis showed that the nurooer of /iM peak period bus passengers at the 
end of Phase I was about 800 per day, having grown at a rate of roughly 
10 passengers per month during Phase I. Amaximm of about 450 vehicles 
parked in the faci Ii ty each day at the end of Phase I, represented a 
growth of about 10 daily cars per m:mth. The num:>er of daily carpool 
formations in the facility averaged about 44, and was expected to 
increase when a flyover connection was opened between the park and ride 
facility and the freeway. 

NrIS No. PB 291-141 Price: A04 
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I-95/N117th Avenue Bus/Car Pool SystEIDS Damnstration Project. 
Report I-6: Effects of NV 7th Avenue Bus Priority Systems On NV 7th Avenue 
Traffic Stream Flow and Passenger M>vements. Phase I. 

Wattleworth, J .A., et al. University of Florida. tMI'A -FL-06-0006-78-6, 
Septeni)er 1978, 205p. (9 rpts). 

The purpose of this report was to doCl.Dllent the effects of several bus 
priority systems implemented on 'NN 7th Avenue in Miami, Florida, on 
traffic stream flow and passenger m>vement characteristics. Data were 
collected regarding traffic volume, vehicle occupancy, system delay (air 
photos), violations of the reserved lane, auto travel time, and 
accidents • .Analyses were conducted to determine the effects of each bus 
priority system on the operational characteristics of auta:oobile traffic 
and passenger m>vements on 'NN 7th Avenue. Sane of the general 
conclusions were that: none of the il:q)lemented bus priority systems 
produced an adverse effect on auto traffic and, in fact, the auto 
traffic was generally in:proved under all bus priority systems; the bus 
priority system consisting of a reversible, exclusive bus lane and 
traffic signal progression produced better operation for the auta:oobile 
traffic than did the systems which used the exclusive bus lane and 
traffic signal prees:q:,tion; the initiation of the exclusive lane was 
associated with a significant increase in bus accident rate before the 
initiation of the bus lane; and there was an indication that the 
violation rate decreased with time, as drivers learned of the reserved 
lane and left turn restrictions. 

NI'IS No. PB 291-142/AS Price AlO 

I-95/N117th Avenue Bus/Car Pool Systam Damnstration Project. 
Report I-7: Evaluation of the Cliaracteristics of Users and Non-Users of the 
NV 7th Avenue Express Bus/Car Pool System. Phase I. 

Reaves, D.P., et al. University of Florida. lMI'A-FI...-06-0006-78-7, 
Septeni>er 1978, 143p. (9 rpts). 

This report presents the findings of three surveys performed during 
Phase I of the 1-95/NN 7th Avenue Express Bus/Carpool Systems 
DE!mnstration Project. The surveys were administered to obtain data on 
the socioeconanic, travel, and attitudinal characteristics of two types 
of transit users, which were express bus passengers and Golden Glades 
carpool patrons, and similar data fran a representative sample of non­
users fran aox>ng the target market population. The user surveys were 
self-acministered questionnaires distributed to the respondents at the 
Golden Glades Terminal while the non-user survey consisted of telephone 
interviews conducted by a market research firm. An analysis of the data 
indicated that the users differed fran the non-users with respect to the 
distribution of several socioeconanic traits within each group. Users 
had a disproportionately larger percentage of females while the non­
users had a greater concentration of males. This difference carried 
over to other socioeconanic traits as well. In addition, it was evident 
that there were sane differences between the two groups with respect to 
travel characteristics, generaly indicating a tendency for transit users 
to be slightly m>re "captive" to the express bus service than the non­
users. The reaction of the users to the project was overwhelmingly 
positive. The non-users were aware of the facilities, but their reasons 
for non-use were indicative of a lack of familiarity with the actual 
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routing and scheduling and other aspects of the project. Though the 
analysis indicated there were differences between users and non-users, 
the differences were not extreme. Given sufficient DDt ivat ion, DDre 
ca:muters could be encouraged to becane patrons. 

NrIS No. PB Z91-143 Price A07 

l-95/Nlf 7th AYenue Bus/Car Pool Syatam Damnstration Project. 
Report 1-8: Effect of Bu.a Priority Sys tam Operation on Perfo11111Dce of 
Traffic Signal Control F.qulpnent on NI' 7th A.-enue. Phase I. 

Courage, K.G. University of Florida. Udl'A-FL-06-0006-78-8, Septmi>er 
1978, 65p. (9 rpts). 

This report deals with the effects of a bus preEIIl)tion system on the 
traffic control system operation on NN 7th Avenue in Miani, Florida. 
The quantities examined in detail were the operating para:neters of the 
signal system, i.e., cycle length, bus phase length, non-bus phase 
length, etc. Substantial variation in these parameters was found 
throughout the course of the project. However, DDst of the variation 
was attributable to misoperation of detectors and other signal equip:nent 
and to changes in the design parameters which were necessary throughout 
the course of the project. The bus preEIIl)tion system performed 
satisfactorily fran a reliability point of view. No difficulties were 
experienced either with the failure to recognize buses or with false 
alarms. PreEIIl)tion equipnent problems accounted for only three percent 
of the maintenance calls. The traffic control system presented a 
maintenance problem. The rate of maintenance calls for this system was 
approximately double the county-wide average. The introduction of the 
caq,uterized signal system on NN 7th Avenue caq>ounded the general 
IDlintenance problem. 

NrIS No. PB Z91-144 Price A04 

l-95/Nlf 7th AYeDUe Bus/Car Pool Systam Dmmlstratian Project. 
Report 1-9: Econcmic Viabi 11 ty of the NIJ 7th A.-enue Express Bus Operation. 
Phase I. 

Wallace, C.E., et al. University of Florida. 'tMI'A-FL-06-0006-78-9, 
Septmi>er 1978, Z7Zp. (9 rpts). 

This report describes econanic analyses that were conducted to determine 
the econanic viabi 1 i ty of the transl t service, the cost trade-off for 
express transit users, and the total system cost effectiveness. The 
transit service was of very high quality and as a result of low 
utilization of buses in terms of trips/bus and in terms of load factor, 
the operating deficit was quite high. All indications were that a 
higher fare was justified, as users realized substantial savings. Fran 
the total system perspective, three alternative systems were found to be 
cost effective: progression of signals to favor express buses in mixed 
DDde; preEIIl)tion of signals by express buses in mixed DDde; and 
progression of signals to favor buses operating in an exclusive, 
reversible lane. 

NrIS No. PB Z91-145 Price Al3 
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1-95/Nlf 7th AYenue Bua/Car Pool Systems Demmatration Project. 
Report 11-1: Evaluation of the 1-95 Eq,ress Bus and High Occupancy Vehicle 
Priority Systan. Phase II: SIDlllll'Y Report. 

Wattleworth, J.A., et al. University of Florida. l.MI'A-FL-06-0006-78-10, 
Septa:mer 1978, 140p. (4 rpts). 

This report presents a smma.ry of the evaluation of Phase II of the I-
95/NN 7th Avenue Bus/Carpool Sys tans De:mnstrat ion Project in Miani, 
Florida. Phase II consisted of the evaluation of the effects of the 
exclusive bus/carpool lanes on I-95, the Golden Glades Park'n'Ride 
Facility, and a direct flyover connector between the facility and the 
reserved lanes on I-95. The bus ridership at the end of Phase II was 
about 900 passengers per day in each direction. This ridership and the 
existing fare stucture was sufficient to generate enough revenue to 
cover about half of the cost of operation of the express bus system. A 
higher revenue, cutbacks in the feeder routes, elimination of the less 
profitable routes, and off-peak direction service were suggested as 
possible means to acc~lish a reduction in operating deficit. The 
addition of the reserved lanes on I-95 produced a reduction in all 
travel times on I-95. 

NI'IS No. PB 291-146 Price AD7 

I-95/Nlf 7th ATeDUe Bus/Car Pool Systems Demmatration Project. 
Report II-2: Evaluation of the Effects of the 1-95 :Ex:clusive Bus/Car Pool 
Lane Priority System on Vehicular and Pusenger Movement. 
Phase II. 

Wattleworth, J.A., et al. University of Florida. l.MI'A-FL-06-0006-78-11, 
SeptEID>er 1978, 74p. (4 rpts). 

This report presents the effects on vehicular and passenger m:>vements of 
Phase II of the I-95/NN 7th Avenue Bus/Carpool De:mnstration Project in 
Miani, Florida. In Phase II, bus and carpools were allowed to use 
reserved lanes which had been constructed for them on I-95. When the 
reserved lanes were opened on I-95, all travel times were reduced; when 
the minimm occupancy requirement for carpools in the reserved lanes was 
three persons, the reserved lanes were highly under-utilized; and when 
the minimm occupancy requirements in the reserved lanes was reduced to 
two persons, the reserved lanes carried about as many persons as the 
general lanes, but the reserved lanes had a 1D1ch lower volume to 
capacity ratio. The violation rate was 63"/4 when the minimm carpool 
occupancy in the reserved lane was three persons and dropped to about 
37% when the minim.In carpool occupancy was reduced to two persons. The 
addition of the lanes on I-95 significantly decreased the accident rate 
on I-95 on a daily basis. The peak period accident rate remained 
unchanged when the reserved lane was opened to buses and three-person 
carpools. When the minim.In occupancy requirement for carpools in the 
reserved lane was reduced to two persons, the peak period accident rate 
decreased significantly. 

NI'IS No. PB 291-147 Price AD4 
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1-95/Nlf 7th ATenue Bus/Car Pool Systems Demonstration Project. 
Report 11-3: Evaluation of the Effects of the 1-95 Exc'lusive Bus/Car Pool 
Priority System on the Express Bus Systan. Phase II. 

Wattleworth, J.A., et al. University of Florida. l.Ml'A-Fl.-06-0006-78-lZ, 
Septeni:>er 1978, 150p. (4 rpts). 

This report presents the evaluation of the effects of Phase II of the 1-
95/NN 7th Avenue Bus/Carpool Dem>nstration Project in Miami on the 
express bus and carpool operation. In addition, the ef feet of the 
Park.'n'Ride Facility and flyover ran:p on the utilization of the 1-95 
bus/carpool priority system is presented along with the effect of the 
mark.et ing program. The econanic viabi Ii ty of the 1-95/NN 7th Avenue 
bus/carpool priority system is also presented. Several factors 
detracting fran the solvent operation of the express bus system in Phase 
I continued to contribute to the operating deficit of the Orange 
Streaker System in Phase II. These factors included the high percentage 
of deadhead operation, routes with low ridership, and an inadequate fare 
structure. About 900 passengers each way used the Orange Streaker at 
the end of Phase II and about 550 autos were parked daily in the 
Park.'n'Ride Facility. In Miami, at least 7!1'/4 of the bus passengers used 
an auto to access the Orange Streak.er at the Park'n'Ride Facility. In 
Phase II, the average Orange Streaker passenger saved about $3 .44 per 
day by using the service. The provision of priority lanes on 1-95 for 
use by express buses and carpools with two or 1Dlre persons was the m>st 
cost effective alternative on 1-95. 

NTIS No. PB 291-148 Price A07 

l-95/Nlf 7th Avenue Bus/Car Pool Systems Demonstration Project. 
Report 11-4: Evaluation of Ciaracteristics of Users and Non-Users of the 1-95 
Express Bus/Car Pool Systan. Phase II. 

Long, G., et al. University of Florida. l.Ml'A-FL-06-0006-78-13, Septeni:>er 
1978, 147p. (4 rpts). 

This report presents the findings of three surveys performed during 
Phase II of the 1-95/NN 7th Avenue Express Bus/Car Pool Systems 
DE!lmnstration Project. The surveys obtained data on the socioeconanic, 
travel, and attitudinal characteristics of express bus passengers and 
non-users fran the target market population. User surveys were self­
a<kninistered questionnaires distributed to the respondents at the Golden 
Glades Terminal; the non-user survey consisted of telephone interviews 
conducted by a market research firm. An analysis of the data indicated 
that the users differed fran the non-users with respect to the 
distribution of several socioeconanic traits. Users had a 
disproportionately larger percentage of females; non-users had a greater 
concentration of males. This difference carried over to other 
socioeconcmic traits as well. There were differences between the two 
groups with respect to travel characteristics, generally indicating a 
tendency for transit users to be slightly 1Dlre "captive" to the express 
bus service than the non-users. The reaction of the users to the 
project was overwhelmingly positive. The non-users were aware of the 
facilities, but their reasons for non-use were indicative of a lack of 
familiarity with the actual routing and scheduling and other aspects of 
the project. Both users and non-users wanted the exclusive lanes to be 
retained on 1-95. Many respondents favored exclusive lanes on all urban 
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freeways. NI'IS No. PB 2.91-149 Price A07 

Preferential Bua Lanes on Urban Arterials: 
Selected Studies on 1beir Feasibility and Perfo11111Dce. 
Final Report. 

Crowell, W.H. Polytechnic Institute of New York. tMI'A-NY-11-0014-79-2., 
Decen:i>er 1978, 80p. 

This study seeks to identify possible iq,acts of priority techniques for 
buses on the different interest groups that may be affected. The 
discussion herein deals not only with those auto and transit users who 
directly use the road, but also with such groups as adjacent cannercial 
interests and other land uses which may be affected by High Occupancy 
Vehicle Lanes (HJVL). The use of preferential bus lanes within 
urbanized areas has expanded over the past ten years under the ca::mined 
focus of enviro:rmental concern, energy conservation, TIM requirements, 
and related transportation factors. To assist in the evaluation of such 
schemes and associated transit decisions, three separate studies 
(reported herein), each of which deals with either sane general aspect 
of HJVL operations or with the potential iiq,lementation of a 
preferential lane in a specific location, were performed: 1) a survey 
of North lmerican cities to determine methods used to assess the need 
for and the effectiveness and iq,acts of preferential bus lanes; Z) an 
analysis of a with-flow curb bus lane on Forty-Second Street in Midtown 
Manhattan; and 3) a study of the causes of traffic delays for express 
buses in Midtown Manhattan, and the effectiveness of various methods 
(including existing and proposed bus lanes) in alleviating these 
problems. The city survey highlights the lack of analyses performed, 
especially in econanic iq,act areas. The Manhattan Studies show how 
scme delays are unavoidable, but the camination of revised parking 
policies, bus lane identification systems, and related actions could 
iuprove the situation considerably. 

NI'IS No. PB Z94-673 Price AOS 

Priority Treatment for High Occupancy Vehicles in the United States: A ReYiew 
of Recent and Forthcaning Projects. 
Final Report. 

Fisher, R.J., and H.J. Simkowitz. Transportation Systems Center. 
UArA-MA.-06-0049-78-11, August 1978, 36p. 

The purposes of this report are to: 1) describe recent High Occupancy 
Vehicle (HJV) preferential projects in the United States; Z) s\DJDlrize 
the results of these projects and draw up iq,lications; and 3) outline 
projects which are to be iq,lemented over the next few years. The 
report describes each of the following approaches to preferential 
treatment: non-separated concurrent-flow freeway HJV lanes; contra-flow 
freeway lanes; metered-raq, bypass lanes and exclusive rao:ps; physically 
separated priority lanes; express bus service and park 'n' ride lots; 
lanes on arterials and Central Business District (03D) streets reserved 
for buses; bus priority signal systems on arterials and 03D streets; 
transit malls; and auto-restricted zones. Except for the non-separated 
concurrent-flow projects, other non-capital intensive priority 
treatments on freeways have fared wel I. Nearly every HJV priority 
treatment on freeways has involved the use of new or expanded express 

- 8 -



bus service and the opening of new park'n'ride lots. Arterial and CBD 
street bus lanes have been ~lemented in many cities, transit malls 
have grown in popularity, and four auto-restricted zones are to be built 
during the next few years. 

NrIS No PB Z94-511 Price .A03 

Transit Service Reliability. 
Final Report . 

.Abkowitz, M., and L. Englisher, et al. Transportation Systems Center, and 
Mlltisystems, Inc. u.fi'A-MA-06-0049-78-1, DecmDer 1978, 194p. 

This report presents a c~rehensive overview of the subject of transit 
service reliability and provides a framework for a progran of 
damnstrat ions and research studies. Maj or subject areas include the 
in:pact of service reliability frcm the operator's perspective, eq,irical 

measures of service reliability, causes of service reliability problems, 
techniques for in:proving service rel iabi 1 i ty, and recan:oendat ions for 
further research. Nunerous causes of rel iabi 1 i ty problems are 
identified, sane of which appear to be inherent in the concept of 
transit service, and others which are DX>re environmental in nature. A 
review of previous and current analyses reveals inconclusive findings in 
determining the relative in:portance and magnitude of each cause. 
Several strategies are considered to in:prove service rel iabi 1 i ty of 
fixed-route and demand-responsive transit systems. 

NrIS No. PB 292-152 Price .A09 

The Trolley C.Oach Developnent and State of the Art: Taalt I Report for the 
Electric Trolley Bus Feasibility Study. 
Final Report. 

Wilkins, J.D., A. Schwartz, and T.E. Parkinson. Chase, Rosen & Wallace, 
Inc., u.n:A-IT-06-0193-79-1, October 1979, 268p. 

Trolley coaches achieved their greatest level of use in the early 1950s 
when over 6500 vehicles were eq,loyed on 54 systems in North .hnerica. 
However, by 1975 only ten systems in North .hnerica still retained 
trolley coach ('IC) operations. In the U.S., these included Boston, 
Philadelphia, Dayton, Seattle, and San Francisco; in Canada, Toronto, 
Hamil ton, Edm:>nton, and Vancouver; and in Mexico, Mexico City. These 
systems are discussed herein, as well as the reasons for the 'IC 
demise. This report presents a brief history of 'IC operation in North 
.America and a description of currently operating 'IC systems. 'IC 
technology is described and illustrated, including vehicles, propulsion 
and control systems, and overhead wire and fittings. Operational 
characteristics of the 'IC are also described, including its suitability 
for application in various situations and requirements for 'IC system 
design. Enviroi:mental effects of 'IC operation are analyzed, as are user 
in:pacts. This report describes and contrasts trolley coaches and 'IC 
facilities nO\,V in use in North .America and Europe. The report concludes 
that al though the 'IC is a proven form of public transportation, there 
are several areas where research is needed for certain c~onents of a 
'IC system, namely: off-wire capability; current collection for high­
speed operation; power control systems; routing control; and passenger 
preferences. 

NrIS No. PB 80-104870 Price Al2 
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OZ. c»ll'ER. CI"lY/'IRAFFIC RES'lRAINl'S 

Auto-Use Disincentives. 
Final Report. 

Dunlay, W.J., and T.J. Soyk. University of Pennsylvania. 
lMI'A-PA-11-0016-79-2, October 1978, 174p. 

This study atte1q>ts to identify and provide guidelines for politically 
feasible measures termed auto-use disincentives. The objective of such 
measures is not to ban people fran using private cars but to persuade 
than to m>re efficient and less envirormental ly-detrimental forms of 
transport whenever possible. In this report, a select group of 
disincentive measures, which have either experienced the m>st success or 
shown great potential are analyzed. The group includes: exclusive 
lanes (transit, carpool); other preferential treatment (including rai:q> 
metering, toll treatment, and signal preanption); traffic redirection; 
auto-free zones and streets; and pricing incentives. In each area of 
disincentives, planning and design guidelines for the included measures 
are outlined and explained. Case study reviews for the five major 
topics are also presented herein. Applications of these auto-use 
disincentive measures are also presented, evaluated; their applicability 
to different conditions and coordination with other Transportation 
SystanManagement measures are also discussed. 

NrIS No. PB 299-597 Price A08 

Central Area Auto Restraint: A Boston Case Study. 
Fauth, G.R., et al. Harvard University. lM'A-MA-11-0007-79-1, 
Noveli>er 1978, 263p. 

Convenience, travel patterns, and transportation facilities of the 
Boston metropolitan area served to elect Boston as a case study for auto 
restraint schemes. This report analyzes the benefits and costs, and 
political and administrative feasibility of several measures designed to 
restrain auto use and reduce traffic congest ion in the central area. 
Specific restraint policies exanined herein include: increases in 
central area parking charges, special area licenses, and a small auto­
free zone. The highest net benefits were generated by parking 
surcharges and area license schemes, with estimated gains of $15 to $24 
million in 1975 and perhaps a doubling of annual benefits over 10 to 20 
years. Parking surcharge or license fee is in the range of $0.50 to 
$1.00 per vehicle, which reduces the nunber of autos entering Boston's 
central area by 15 to 35 percent. This report not only provides a 
smmary of the results of both the cost/benefit and travel in::pact 
analysis and the political analysis, but also presents reccmnendations 
for restraint measures that are both socially beneficial and easily 
in::plemented. The difficulty of developing a supportive constituency, 
the problem of securing agreement a:mng various policymakers and 
agencies, and the canplexity of in::plementation tasks are a:mng the m>st 
troublescme obstacles to the adoption and implementation of auto 
restraint measures. 

NrIS No. PB 290-913 Price Al2 
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02. Cl!NDR. CITYf)RAWIC RBSIRAINTS 

Streets for Pedestrians and Transit: An EYaluation of Three Transit Malls in 
the United States. Final Report. 

Ecminister, R., and D. Koffmm. Crain and .Associates. 
"CMrA~-06-0049-79-1, February, 1979, Z55p. 

This report represents the second phase of a two-phase project designed 
to acquaint the planning cmmmity with the concept of transit malls and 
to provide information about three of the DX>st important and interesting 
transit mall projects to a wider audience. The first phase of the study 
consisted of a site report (Streets for Pedestrians and Transit: 
Ex8J:1>les of Transit Malls in the United States, PB 278-487) which 
described the characteristics and histories of six transit malls. This 
second evaluation phase is m>re analytic in nature and quantifies the 
benefits and non-benefits of the three major transit malls in 
Philadelphia, Pennsylvania; in Minneapolis, Minnesota; and in Portland, 
Oregon. The transit malls in each of these cities were first reviewed 
in the site report IIEntioned above. This evaluation is concerned with 
the iiq:,act of three malls on pedestrians, on transit service, on 
excluded or restricted general traffic, and on econanic conditions, 
particularly on retail sales in the iumediate vicinity of the mall. 
This report contains the results of analysis on the following topics: 
maintenance and construct ion costs; transit service iiq:,rovement 
including bus speed, rel iabi 1 i ty, coverage, capacity, ridership, 
productivity, and system understanding; the level of service provided 
pedestrians and wa.i ting transit patrons; envirounental itq,acts; 
pedestrian and bicyclist safety; traffic diversion; parking; goods 
delivery; and econanic itq,acts. This report also doctments fifteen 
major conclusions regarding the transit malls. 

NI'IS No. PB 295-728 Price A12 

Bus Maintenance Facility Envirmmental Analysis. 
Final Report. 

Rice Center. tMrA-TX-09-0089-79-1, NovEDDer 1978, 294p. 
This report docm:ients work conducted for the City of Houston, Texas, 
under the Houston-Galveston Area Council's 1977-1978 Unified Work 
Programs. The objective of these studies was to IIEet the need for 
enviro:rmental analysis of sites selected for the developnent of 
additional bus maintenance facilities. The analysis task included 
cursory exa:ninations of potential sites and detailed analysis of those 
sites selected for developnent. The sites chosen for detailed analysis 
are included in this voh.me. Where appropriate, environnental concerns 
were m>deled to estimate m>re precisely the consequences of locating a 
bus facility on the subject site. This document contains three reports 
with appendixes concerning three sites: The Polk Street Bus Facility, 
the South Main Street Bus Facility, and the Market Street Bus Facility. 

NI'IS No. PB 299-837 Price A13 
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03. ENIHiY' .ANJ ENVIRBerr 

A C,aq,uter Program (IUl<BJ) for Po.er Requirements of Mass Transit Vehicles. 
Final Report. 

Spenny, C.H., and J.M. Clarke. Transportation Systems Center. 
t.MI'A-MA-06-0044-77-Z, .August 1977, lllp. 

This project was conducted by the Power and Propulsion Branch of the 
Transport at ion Systems Center under the sponsor sip of the Off ice of 
Technology Developnent and Deployment of tMrA. The objective was to 
develop a ccn:puter program suitable for use in systema.t ic analyses 
requiring estimates of the energy requirements of mass transit vehicles 
as a function of driving schedules and vehicle size, shape, and gross 
weight. The Power Requirements (~) Sinulat ion M>del is a ccmputer 
program that similates the energy requirements of a transit vehicle 
during its execution of a given driving schedule, and was designed to 
operate on the TSC DEC-10 Operating System either in batch IJX>de or in 
time-sharing IJX>de via remte terminals. The IUJIREQ program was 
programned in Fortran IV ccmpiler language. The user is provided the 
capability of analyzing the effects of various types of driving 
schedules and road profiles on energy require:nents. A CAI..C:Q&> plotting 
routine is provided so that the user can request graphs depicting the 
time variation of parameters. A logic flow diagram and typical ccmnands 
using the time-sharing IJX>de are illustrated in this report. 

NI'IS No. PB 301-083 Price A04 

Path Energy Conservation Study. 
Final Report. 

The Port Authority of New York and New Jersey. t.MI'A-IT-09-0069-79-Z, 
Novemer 1978, 169p. 

The national pol icy on conservation of energy and related resources 
brought about by the energy crisis of 1973 prcmpted the Port Authority 
Trans-Hudson Corporation (PATII) to develop an energy conservation 
program. In order to evaluate such a program and determine that all 
possible factors were investigated, a study was proposed to determine 
long range plans. In the acccn:pl i shnent of the technical study, PA1H 
was to review and evaluate current energy conservation practices 
instituted on the PA1H system and to perform extensive operational 
planning and ccmparative analysis required for the implementation of 
additional potential energy savings measures. The factors considered 
when P.Anl established its energy conservation program were programs to 
increase ridership, especially those which drew riders fran the less 
efficient autambile. Other factors considered were those that reduce 
train service and affect passenger traffic and thus, in the long run, 
would be counter productive. This final report discusses in detail the 
five tasks that were used in carrying out the work required in the 
project: 1) investigation of current practices; Z) potential service 
llX)difications; 3) rail car power investigation; 4) potential long-range 
improvements; and 5) preparation of final report describing the work 
acccmplished during the project. 

NI'IS No. PB 299-143 Price A08 
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adierat, Massachusetts Fare-Free Bos Research and De,nnn11tratian Project. 
Final Report. 

Goss, W.P., et al. University of Massachusetts. 'CMI'A-MA-06-0006-79-1, 
April 1978, 312 p. 

This final report on the ./mnerst project reviews the background and 
scope, details the conduct and data collection and analysis, presents 
findings and conclusions, and discusses the transferability of these 
findings and conclusions to other urban areas. The major objective of 
the project was to determine to what extent that providing a fare-free 
bus service, and later, increasing restrictions on intra-caq,us 
autan:>bile use, would have in a shift away fran caDJJ.1ting by autambile 
to camuting by bus. There was also concern as to how changes in 
transportation services would affect camuni ty attitudes toward public 
transportation. Significant findings were that: 1) introducing high 
frequency, fare-free transit services attracts high levels of ridership 
of low incane groups, while only slightly reducing autambile usage and 
traffic congestion; 2) increased parking fees are not as effective a 
deterrent to autambi le use as are reduced parking avai labi 1 i ty and 
strict parking regulations enforcement; 3) increases in parking fees 
that are perceived as relatively large, will be met with strong 
opposition fran lower incane workers for whan the autambile is the only 
available 11Dde; and 4) fare-free transit will have a significantly 
positive impact on the demand for m1lti-family housing and sales vol\.lDes 
of retail establ isJ:ments, depending upon their relative proximity to 
transit bus stops. 

NI'IS No. PB 295-097 Price: A14 

'1be Omsequences of Short-Range Transit Inpro•ements: An Orerview of a 
Research Program. Final Report. 

Kenp, M.A. The Urban Institute. 'CMI'A-OC-52-0002-78-1, May 1978, 140 p. 
Because of Congressional interest evidenced in 1974 legislation, special 
enphasis is placed on the evaluation of fare-free transit services. 
This paper presents an overview of a research program designed to 
in:prove understanding of the costs and consequences of various transit 
fares and service level policies, and focuses particularly on objectives 
and methods. The principal questions for research concern the existence 
and ma.gni tude of various possible outcanes fran short range 
in:provements. Broadly categorized, these outccmes relate to: 1) the 
demand for transit service; 2) the quality of service experienced by the 
user; 3) operating costs; 4) the transit industry; 5) broader urban 
transportation; 6) the incidence of in:pacts; and 7) other longer-term 
considerations. Forty-seven different types of potential consequences 
are discussed, and priorities are suggested for their investigation. 
The paper explores the appropriateness of four different general 
research activities in appraising the 11Dst in:portant of the potential 
outccmes. These four activities are the analysis of existing transit 
operating experience, with and without the collection of new data, and 
the 11Dunting of social experiments, either in a "real world" operating 
envirorment, or in a sim1lated setting. In each of the general 
categories, research studies are suggested, and their advantages and 
disadvantages are discussed. 

NI'IS No. PB 294-438 Price A07 
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Denwer Off-Peak Free Fare Public Tranai t Experiment. 
Interim Report. 

Swan, S., and R. McKnight. DeLeuw, Cather & Caxpany. 
tMI'A-<D-06-0010-79-1, May 1979, 59p. 

This report presents an initial evaluation of the Denver, Colorado, 
systemvide off-peak free-fare transit dE!D:>nstration project. The 
dE!D:>nstrat ion began in February 1978 with "Transit .Awareness M>nth," 
sponsored by the Denver, Colorado, Regional Transportation District 
(RID). In March 1978, tMI'A provided assistance to continue the program 
for an additional eleven months. The Denver project investigates the 
effects of the elimination of off-peak fares on transit operations and 
costs, ridership, public attitudes, and regional travel patterns. This 
study relies solely on data available frcm RID, which includes 
operations managenent reports, two on-board surveys done in February and 
July by the RID, and various routine systemvide ridership counts. The 
Denver experiment indicates that a systemvide free-fare program can be 
bq>lemented with fairly minimal disruption and attract new riders during 
low-productivity hours. The report states that if further study in 
Denver supports early indications, teuporary free-fare programs may be 
more successful in increasing the permanent ridership base than any 
other strategy atteupted. The limited scope and quality of these data 
make possible only the most general findings. A major l.MrA/TSC 
evaluation now in progress will include the developnent of more caq,lete 
and reliable data, and may produce results which differ significantly 
£rem these early observations. (see also NJ-SZ-0001-79-1). 

NI'IS No. PB 2.98-793 Price A04 

DeYelopnent of a Tbne-C.librated, Self~celling Ticket Initial Feasibility 
Detemdnat Ian. Final Report. 

Tratnyek, J.P., J.D. Birkett, and M.R. Schlemn. Arthur D. Little, Inc. 
tMI'A-IT-06-0lZS-77-1, July 1977, 9Zp. 

The concept of a time-calibrated, self-cancelling ticket is proposed as 
a means of reducing vehicular traffic congestion in urban areas. This 
ticket, purchased by the driver and affixed to a vehicle, would provide 
a time-limited identification system to control road and highway use, as 
well as on-street and off-street parking. In effect, it would provide a 
means of bq,lenenting road-pricing strategies designed to in:prove 
transit efficiency by reducing urban travel congestion. The objective 
of this study was to develop a practical, reliable, safe, easily 
produced ticket for the intended purpose. The ticket would be required 
to operate over a teuperature range of 0 to 150 F for periods of Z, 4, 
or 10 hours. Several chemical mechanism for timekeeping are 
investigated; euphasis is on developnent of a preferred electrochemical 
approach. (This study addresses functional parts of the ticket, 
criteria, proposed routes of developnent, chemical and electrochemical 
deve 1 opnen t , and suggestions for future deve 1 opnen t. ) Although the 
ticket is in the experimental stage, it meets most of the objectives set 
forth in this program. The study reccmnends that relaxed criteria for 
ticket operation would si~lify and accelerate this developnent. 

NI'IS No. PB 2.89-133 Price AOS 
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CM:. FARBS/PRICDG AR> SIR.VICE DHJ'IATl(H; 

Finding■ of Preliminary Analy■e■ of the Trenton, New Jersey Off-Peak Fare-Free 
Trmit Jlermn•traticm. Interim Report. 

Connor, D.L. DeLeuw, Cather & Caq:,any. l.MI'A-NJ-52-0001-79-1, 
January 1979, 58p. 

The Mercer County Fare-Free Transit Damnstrat ion is one of two tests of 
the effects of eluninating systea:r.vide off-peak fares. (The other 
demmstration was run concurrently in Denver, Colorado, CD-06-0010-79-
1). The damnstration is being conducted on the Mercer Metro bus system 
in Mercer County, New Jersey. This report was prepared as an interun 
infol'IJll.tion s\DIDary of the progress of the damnstration, and presents 
findings of interun analyses regarding ridership iq,acts, passenger 
profiles and trip characteristics, and transport at ion supply and cost 
iq,acts. Given the limitation of this report, it can be useful as an 
interun infonna.tional Slnllllry pending caq,letion of the full evaluation 
and preparation of the final report. 

NI'IS No. PB Z98-893 Price: .A04 

Trenton Free-Fare Jlmnn•tratioa Project: EYaluation Plan. 
Knight, R. DeLeuw, Cather & Caq:,any. tMI'A-NJ-52-0001-78-1, 
Deceai>er 1978, l00p. 

The Trenton Free-Fare Damnstration is the first large-scale test of 
free transit in the U.S. The New Jersey Department of Transportation, 
in cooperation with tMrA, Mercer County, and Mercer County In:provement 
Authority, is acministering an Off-Peak Free-Fare Damnstration Project 
on the Mercer Metro bus system. The dsmnstration involves the 
iq,lementation of a fare-free service on all intra-county routes fran 10 
an to Z pn and after 6 pn M:>nday through Saturday, and all day on 
Sundays and holidays. The free-fare operation is planned for one year 
beginning March 1978. The demmstration is intended as a model for 
possible use elsewhere across the country as well as for further policy 
and progran developnent in Mercer County. This document presents a plan 
for evaluating the iq,acts of a free-fare off-peak transit da:nonstration 
in Mercer County, New Jersey. The plan describes the demonstration 
setting, the details of the project, the evaluation issues (travel 
behavior, transportation supply and costs, secondary effects, and 
ilq>lementation process), the evaluation strategy, the data collection 
plan, and the techniques to be used in analyzing the results. The 
central concern is ridership iq,act. 

NI'IS No. PB 291-455 Price AOS 
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Fare Policy and Structure. 
Final Report. 

OS. FINAICnG 

Habib, P., et al. Polytechnic Institute of New York. 
lMI'A-NY-11-0014-78-1, September 1978, 70p. 

The overall objective of this research effort is to relate transit fare 
policies and fare structures to passenger demand characteristics as well 
as to operating expenses and to determine appropriate methods of 
addressing fare in transit financing. This report presents the findings 
of a three-year research effort and includes the findings of a nation­
wide 1 i terature survey presented in three sect ions: Fare Structures; 
Effect of Fares on Ridership; and Alternate Transit Financing Schemes. 
The search was conducted with the aid of the Transportation Research 
Information Service {'IRIS), and the National Technical Information 
Service {NI'IS). The /merican Public Transit Association {APrA) has 
produced stmna.ry reports that were used in this literature survey. In 
addition, this report presents the findings of a nation-wide survey of 
transit properties and deals with fares, ridership, financing, and 
policy-nmking. The report puts forth arguments for the study of time­
varied fares as the m:,st beneficial policy for reducing the financial 
problems of transit properties while still increasing ridership and also 
shows that using fare pol icy structures to reduce peak vehicles can 
result in operating cost savings. There are tables herein that show the 
1975-76 fare structure for ZS selected transit properties, rail rapid 
transit and bus operating costs, data collection systems, and a list of 
survey-responding properties. 

NI'IS No. PB Z89-194 Price A04 

The Feasibility of State-LeTel Mllti-M>da.l Transportation Trust Funds. 
Final Report. 

Crowell, W. Polytechnic Institute of New York. l:MI'A-NY-11-0014-79-1, 
November 1978, 34p. 

This study analyzes the question of nulti-m:,dal trust funds in sane 
detai 1. It presents and discusses the methodology and results of a 
survey of State Departments of Transportation regarding their present 
financial posit ion and policy stances on both the concept of a nult i­
m:,dal trust fund and a variety of other State and Federal proposals for 
revising transportation financing and planning methods. Based on the 
thirty-six responses, the concept of such a trust fund was viewed 
favorably, but the problems that it might raise and the political 
battles that such a plan would face made its enactment in m:,st ~tates 
highly unlikely. The respondents' views expressed strong support for 
the continuation of the Highway Trust Fund, but also that (1) a rapid 
ccmpletion of the Interstate Highway Syste:n was not a high priority in 
many states; {Z) greater flexibility in the use of federal 
transportation assistance was needed; and (3) a stable, dependable 
source of federal mass transit assistance received a strong mandate. 

NI'IS No. PB 292-396 Price A03 
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OS. FIIWCDG 

:f:al,act• of Trmit Sab■idie■ aa lblal Efficiency. 
Pinal Report. 

Lee, D.B., Jr. 'Ihe University of Iowa. tMrA-IA-11-0001-79-1, 
October 1978, lOSp. 

This research examines the effects of Federal Transportation program on 
amal l urban areas. The research analyzed the ilq,acts of financing 
procedures and constraints on the transportation systems of mall urban 
areas, exanined the effectiveness of public transportation planning, and 
developed an allocation procedure for state transit assistance 
program. A case study methodology was eq,loyed. Three cities (SDB11-
to"'1Dedhm sized areas) in the state of Iowa were selected: nanely, 
Cedar Rapids, Davenport, and Iowa City. The author concludes that 
elimination of transit subsidies would have a large percentage bq,act on 
transit ridership but small inpact on total travel; further increases in 
transit subsidy are 1 ikely to have only miniscule uq,acts on aggregate 
travel patterns and m:>dal balance; and elimination of the highway 
subsidy "WOuld result in very large percentage increases in transit usage 
as well as significant reductions in vehicle miles of auto travel. See 
also IA-11-0001-79-Z and IA-11-0001-79-3. 

Nl'IS K>. PB 300-416 Price Nl6 

1be I:aplicatiou of Tr .... it lnft■tllBlt ca Urban Dffelop1m11t, Soatheutem 
Michigan. Final Report. 

Grefe, R. Richard Grefe Associates. lMrA-Ml-09-0030-79-1, 
February 1979, 133p. 

This study of the hq,lications of transit-induced patterns was intended 
to synthesize available infomation on the proposed transit alternatives 
for Southeastern Michigan. An investment in additional transit capacity 
"WOuld accaq,lish a nua:i>er of regional objectives: na:nely, stimllate the 
econ<my of the region; iq,rove accessibility; reduce traffic congestion; 
maintain air quality; provide for energy conservation; and slow urban 
sprawl. A major issue in public discussion has been the magnitude of 
the developnent which "WOuld be stimllated within the region's urban core 
as a result of an investment in transit. 'Ibis report discusses and 
analyzes the need for transit inprovements, land use and urban 
develop:nent in:pacts, public service inplications, financial and fiscal 
in:pacts, and equity considerations. 

Nl'IS No. PB 300-307 Price AD7 
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06. UH> USE 

An Analysis of Joint De•elopnent Projects: 
Final Report on First Year Tasks. 

Paaswell, R.E., and J. Bereclman, et al. State University of New York at 
Buffalo. lMI'A-NY'-11-00Z0-79-1, May 1979, 140p. 

This report presents the results of the first year of study into a 
numer of characteristics of an urban area in which joint developnent is 
taking place. The objectives are: to investigate the econanic and 
population trends influencing econanic/location decisions within the 
region; to investigate ways in which transit serves as a catalyst for 
developnent; to determine the attractiveness of downtown as a retai 1 
attractor vis-a-vis suburbia; and to investigate analytic techniques 
that delineate the success of particular joint developnent projects. 
Results of tasks accai:plished during the first year of analysis are 
discussed herein and brief sllJJDilries of discussions with local planners 
are presented. 

NflS No. PB 300-414 Price: A07 

The Effect of the Washington Metro on Urban Property Values. 
Final Report. 

Lennan, S.R., et al. Massachusetts Institute of Technology. 
Udl'A-MA.-11-0004-79-1, July 1978, 135p. 

This report describes a series of econanetric IIDdels of real estate 
values estimated for parcels in Washington, D.C., over the period of the 
Metro system's developnent. Separate 1IX>dels are est inlated for single 
family dwellings, IDllti-fanily structures and retail stores. Access to 
the transit system and the llJl>lementat ion schedule of Metro are both 
found to be significant determinants of parcel transaction prices. 
Studies of five separate transit stations are described herein. For 
each case study, base case results and forecasts of property value 
changes under different conditions are given. Chapter I of this report 
provides a general overview and SllJJDilry of conclusions and can be read 
independently of the remainder of the report. Appendix A is a self­
contained review of the state-of-the-art in understanding the effect of 
transportation investments on property values. 

NI'IS No. PB 293-730 Price: A07 

Feasibility Analysis of Joint DeYelopnent for Transit Stations in the Detroit 
Area. Final Report. 

Khasnabis, S., K.S. Opiela, and R.G. Arbogast. Wayne State University. 
Udl'A-MI-11-0003-79-1, Novemer 1978, 266 p. 

The concept of Joint Developnent (JD) emodies various forms of 
public/private sector coordination relative to physical, f i seal, and 
institutional aspects of transit station developnent. The objective of 
this study is to analyze the feasibility of JD in conjunction with 
transit station area planning in the Detroit area where the planning of 
a high-level transit system is underway. This report is organized in 
three parts: 1) Basic JD concepts are presented with a brief state-of­
the-art review and a discussion of opportunities, incentives, and 
constraints; Z) Feasibility of JD in the Detroit area is examined as 
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well as an analytic technique for prioritizing station locations; and 3) 
Conclusions, recaimendations, and guidelines for planning JD are 
provided. The report concludes that it is feasible to in:plemmt JD 
projects at transit station areas in Detroit area. 

NI'IS No. PB 295-347 Price: AlZ 

07. KN-tRBAN RO UJ1I Il!NSl1Y AREA 'IRANSRRrATICM 

Analyzing Transit Options for ~11 Urban Omorni ties. 
Volune I: Transl t SerTice a,jectives and Options. 

James, D.H. Peat, Marwick, Mitchell and. Caq,any. l.MI'A-IT-06-9020-78-1, 
January 197 8 , 109p. ( 3 vols) • 

The information and analytical techniques contained in this manual are 
presented in three vol1.1Des. The IIBI1ual is designed to assist in the 
planning of new or iiq>roved transit services in small urban camunities, 
and it is intended for use by planners and decision-makers in 
ccmmnities with less than 200,000 residents. The manual presents 
planning techniques for both conventional bus transit and paratransi t 
alternatives, and for estimating the demand, cost, and revenue 
in:plications of various transit service alternatives. Opportunities for 
Federal and State financial assistance are stnmarized and Federal 
requirements are described. This report, Volune Cbe, contains Cllapters 
1-4 of the manual, and it presents a generalized process for planning 
conventional transit and paratransit options in small urban camnnities. 

NI'IS No. PB 291-450 Price A06 
SET (3) PB 291-449 Price ElO 

Analyzing Transl t Options for ~11 Urban Omorni ties. 
Volune II: .Analysis Methods. 

James, D.H. Peat, Marwick, Mitchell and Ccmpany. lMrA-IT-06-9020-78-Z, 
January 1978, 181p. (3 vols). 

The information and analytical techniques contained in this manual are 
presented in three volunes. This report, Volume 'Iwo, contains Oiapter 5 
of the manual. An evaluation approach is described and detailed 
techniques are presented with which one can estimate the patronage, 
cost, and revenue ilq>lications of a transit service operation, which are 
the key elements in evaluating transit service alternatives. References 
are also contained herein. 

NI'IS No. PB 291-451 Price A09 

.Analysing Transit Options for ~11 Urban Omorni ties. 
Volune III: Smaary of ManagaDl!Dt and Operations Eq,erience. 

James, D.H. Peat, Marwick, Mitchell and Cco:pany. tMI'A-IT-06-9020-78-3, 
January 1978, 14Zp. (3 vols). 

The· information and analytical techniques contained in this manual are 
presented in three volunes. This report, Volume Three, contains the 
last chapters of the manual, namely, six and seven. Volune Three 
describes the activities of a transit operation, explores the 
relationships between these activities, identifies argunents for and 
against local control of transit organizations, provides est ima.tes of 
staff requirements of various-sized transit systems, and describes the 
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desired characteristics of a transit mmager. Nttnerous data and 
statistics are given on the financial and operating perfo:rmmce of 
existing conventional transit and paratransit services in Sl!llll urban 
canmnities. References are provided herein. 

NrIS No. PB 291-452 Price A07 

Peninsula Transit Study: Sinplifiecl Transit System Planning and Aa•e•mm1t 
Processing for Lair Density, Small to Medidll Sized Ci tie•. 

Hall, J., III, and D. Aichbha\Dlik. Hanpton Institute. 
tMrA-VA-11-0007-79-1, October 1978, 197p. 

The objectives of this research project are to develop sin:plified 
processes for relating land use and transit operations, and develop 
sin:plified processes for assessing the transportation needs of transit­
dependent cons\Ulers for low density, small to medi~sized cities of 
50,000 to 300,000 population. This project was conducted in four 
phases: (1) Background data collect ion and napping; (2) Bus ridership 
and household surveys; (3) .Application of alternative planning and 
assessment processes; and (4) Use of siiq,lified processes and procedures 
for producing an effective public transit systan for low density, small 
to medh.m-sized cities. The study restricts itself to the exanination 
of particular local problems faced by Peninsula Transportation District 
Cmmi ssion (Penntran) and its service area (cities of Hm:pton and 
Newport News, Virginia). The report states that within the Penntran 
service area, transit ridership depends upon density variation of 
residential land use; zero and one car households; and low inccme 
populations. 

NrIS No. PB Z91-879 Price A09 

Public Transportation Needs of Rural and a.au Urban Areas. 
Final Report. 

Millikin, N.H. California Department of Transportation. 
lMI'A-cA-09-8001-79-3, October 1978, 87p. 

This study describes the develop:oent of a m>del to predict potential 
patronage for transit in rural and small urban areas of less than 
50,000. Patronage was developed through a heme interview survey. 
Information was related to their socioeconcmic characteristics and 
desire to make trips. A procedure was then developed to match the 
representative sites to similar areas (known as a site-pairing 
technique). The methodology developed a uniform approach to transit 
needs and to public transportation for effectively utilizing 
resources. The study concludes that the site-pairing technique has 
potential to save a considerable amunt of effort when analyzing n:any 
locations. 

NrIS No. PB Z95-093 Price ADS 
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Puhl ic Transportation Planning Effecth·eness: Case Studies. 
Final Report. 

Dueker, K.J., J.C. Barbaresso, and J.W. Stoner. The University of Iowa. 
tMI'A-IA-11-0001-79-3, Deceni>er 1978, 15Zp. 

This research examined the effectiveness of federal transportation 
planning requirements and program on smal 1 urban areas. It analyzed 
the impacts of financing procedures and constraints on the 
transportation systems of small urban areas, examined the effectiveness 
of public transportation planning, and developed an allocation procedure 
for state transit assistance program. Three cities in the State of 
Iowa were selected: Cedar Rapids, Davenport, and Iowa City. The report 
concludes that lMI'A technical study grants have resulted in realistic 
short-range transit plans in all three case study cities and that tMI'A 
capital and operating assistance has led to the in:plementation of many 
i~rovements recaimended in the short-range plans. 

NI'IS No. PB 300-418 Price A08 

Transit Prob lam in a.an Ci ties and Nan-Urbanized Areas: 
Inventory of Transportation Services in Places Less than Ten Thousand 
Population Outside of Urbanized Areas. 

Jackson, A.F., and D.J. M:::Kelvey. North Carolina .A&T State University. 
tMI'A-:tC-11-0004-79-1, April 1978, 99p. 

This report sunnarizes the type and level of transportation services 
(taxi, specialized transportation services, intracity and intercity 
buses) available in places between Z,500 and 10,000 population outside 
of urbanized areas in 48 contiguous states and the n\lJJber of such 
services serving these c<mmmities. It also includes a section 
smmarizing information on places under Z,500 population. In places 
between Z,500-10,000, the inventory highlights the following unexpected 
results: Taxi - 7!J'l'o of taxi cm:panies served 3 or 4 places, lW/4 had 
contracts with agencies, and State is second m:,st camx>n regulator and 
City government is the least camx>n; Specialized Transportation Services 
- 13'/o of all vehicles were equipped for non-ani>ulatory, 9>lo of the places 
had nnre than one specialized service, S<Wo provided dESJBnd-responsive 
service, and local governments operated Z3'/o of the systems; Intercity 
Bus Service - service was provided to only 4~ of places sa:q,led, and 7% 
had contracts or received a subsidy; Intracity Bus Service - !J'l'o of the 
systems were large metropolitan systems, 5~ were privately owned, and 
only Z1% were countywide. Of the Z91 smq,le places with population 
between 100 and Z,500, Z7 saa:q,le places were served by 40 taxi systems; 
47 were served by 54 specialized transportation systems; and 3Z had 
intercity bus service. Four of the 31 systems (l:J>l:>) stated that they 
had passenger service contracts or subsidies frcm state or local 
governments. 

NI'IS No. PB Z91-40Z Price AOS 
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Transit Service and Organizational Alternath·es for a Low Density Suburban­
Rural Area: A Study of Public Transit Options for Albanarle Qnmty, 
Virginia. Final Report. 

Hoel, L.A., et al. University of Virginia. "CMI'A-VA-11-0006-79-1, 
May 1979, 18Zp. 

The intent of this study is to provide planning options for public 
transportation in Albemarle County and the City of Cllarlottesvil le, 
Virginia. The results are intended to provide a range of planning 
options for camunity service, but not a caq;,rehensive plan for 
implementation. The options are intended for review in a future study 
by citizens and officials of the Charlottesville-Albemarle area to be 
refined according to local opinion as an aid to developing a plan for 
iuplenentat ion. This study approaches the basic problem of 
transportation in low density areas fran the institutional perspective 
of an operating organization. This approach is reflected in the study 
objectives: to define the public transportation needs and demands in the 
Charlottesville-Albemarle area; to design alternative transit and 
paratransit services for the Charlottesville-Albemarle area; and to 
define and evaluate alternatives to coordinate transit services. The 
findings of the study are based on local transit and desmgraphic data, 
state-of-the-art transit and paratransit information, and Canmnwealth 
of Virginia laws and regulations. The report provides conclusions and 
suggestions for camunity action. 

NI'IS ID. PB 299-475 Price A09 

The Xenia, Olio, M>del Transit Service Demmstration Project: Transit and 
Paratransit SerTices for a &nail Urban Area. 
Final Report. 

Laube, M.M., and G.A. Kocur. Cani>ridge Systematics, Inc. 
l.Ml'A-OI-06-00ZZ-79-1, April 1979, Z65p. 

Xenia is a city of approximately ZS,600 people located 13 miles east of 
Dayton, Ohio. The Xenia M>del Transit Service Dmx>nstrat ion began 
regular operations in July 1974, ass1.ming the operation of an energency 
fixed-route transit system instituted with funding frcm the Federal 
Disaster Assistance Administration in April 1974, after Xenia was struck 
by a tornado. Overall, the system evolved in stages frcm che original 
relief measure of a free-fare fixed-route bus system, to a flat-fare 
fixed-route system, a jitney system, and dial-a-ride service; and 
culminated in a mix of differentially-priced paratransit services 
operated with taxi vehicles. The system was operated by a public agency 
(Phase One) and later by a private contractor (Phase 'Iwo). The 
desmnstration served as a test of several alternative transit services 
operated in a small city setting. Several fare structure alternatives 
were also iuplenented. Additional issues considered in the evaluation 
are the ~act of transit services on the pattern and the rate of city 
redevelopnent, the effect on cc:i:q,eting private taxi services, and the 
relative merits of private and public operation of transit services. 
The data herein indicates that in terms of total travel time, 
reliability, and schedule flexibility, the two services were roughly 
caq;,arable in quality. 

NI'IS No. PB 300-385 Price AlZ 
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C.Olonial Taxi Qnpany of Bethel Park, Pennsylvania: Private Enterprise in 
Paratransit. Paratransi t Case Studies. 

The University of Oklahana.. "CMI'A-(J{-11-0001-79-3, June 1978, 60p. 
(6 case studies). 

The purpose of this paratransit agency case study was to develop basic 
instructional materials to support university classroan and professional 
short course training in local paratransit planning. This curriculun 
material consists of 6 separate docummts--a guide and 5 paratransi t 
case studies. Colonial Taxi is a family owned taxi and paratransi t 
caq,any in the Pittsburgh, Pennsylvania, area providing exclusive and 
shared-ride service to local governments, school districts and human 
service agencies. Colonial is a nationally recognized leader in 
dem:>nstrat ing taxi opportunities in paratransi t. In 1978 it operated 
185 vehicles and ea:ployed 220 persons. This report includes a 
background of this taxi industry, a description of Colonial's services 
and their evolution, caq>any organization, operations and recordkeeping, 
and a discussion of recent conflict between the canpany and governmental 
regulatory agencies and transportation developrent programs. 

NrIS No. PB 80-103252 Price A04 

C.cDl)arison of Organizational and Operational Aspects of Four Vanpool 
DemmRtration Projects. Final Report. 

Heaton, C., J. Jacobson, and J. Poage. Transportation Systems Center. 
l.MI'A-MA.-06-0049-79-6, April 1979, 114p. 

The purpose of this report is to describe in detail the organizational 
and operational aspects of four projects involving vanpool ing. The 
projects are located in San Francisco, California; Minneapolis, 
Minnesota; Knoxvi I le, Tennessee; and Norfolk, Virginia; al 1 involve 
third party providers and milt iple ea:ployment locations. This report 
caq>ares the projects with respect to: management and ach:ninistrat ion; 
target group focus; marketing procedures; driver and rider application 
and selection procedures; van acquisition and provision arrangements; 
and financial aspects such as cost structures, driver lease fees, 
passenger fares, and project funding. By highlighting the similarities 
and differences am:>ng project designs, the authors state that the 
information contained within the report is relevant not only to the 
ongoing evaluations of these projects, but also to organizers of similar 
vanpool ing in other locales. Appendix A contains a table sunna.rizing 
the project characteristics; and Appendices B and C contain driver, 
passenger, and other types of agreements used in the four 
dem:>nstrations. 

NrIS No. PB 299-720 Price AD6 

The Dial-A-Bat Paratransi t Service of Brockton, Massachusetts, Area Transit: 
Public Transit in C.Oordinated lb:mn Services Transportation. Paratransit Case 
Studies. 

Cook, A.R. The University of Otlahcma. •. l.MI'A-0<.-11-0001-79-5, June 1978, 
53p. (6 case studies). 

The purpose of this paratransit agency case study was to develop basic 
instructional materials to support university classroan and professional 
short course training in local paratransit planning. This curriculun 
material consists of 6 separate docunents--a guide and 5 paratransit 
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case studies. Brockton Area Transit (BA.T) was one of the first public 
transit properties in the United States to tackle the problen of 
coordinating the transportation services of local hman service 
agencies. Dial-A-Bat, paratransit element of BAT, is a demand­
responsive service for agency clients and the elderly and handicapped 
public. Operations began in 1977; by 1978 it was transporting over 
10,000 patrons per m>nth. This report provides background infomation 
on Brockton and BAT; reviews Dial-A-Bat operations in 1978; docUDents' 
planning and i~lementation of the service; reviews current mmagement 
and operating practices; and concludes with a ccmnentary on the local 
and national significance of Dial-A-Bat. (See also CK-11-0001-79-1 
through 79-6.) 

NrIS No. PB 80-103278 Price A04 

Fare Elasticities for &elusive-Ride Taxi Services. 
Final Report. 

Fravel, F.D., and G. Gilbert. University of North Carolina. 
"CMI'A-l'C-11-0006-79-1, October 1978, 70p. 

The awareness of taxicabs as an in:portant public transportation imde has 
increased the need to know how taxi usage changes in response to fare 
increases. In this research, a unique data set was asseni>led to test 
eight hypotheses regarding variations in taxi fare elasticities. 
Operating data were collected frcm 24 taxi operators in different cities 
across the United States. Data were also collected in the 
socioeconanic, damgraphic, and transit service characteristics of these 
cities. The hypothesis tests showed that demand for taxi service is 
primarily inelastic with respect to fare increases, and that higher fare 
levels produce imre elastic responses to fare increases. The data did 
not support the hypothesis that demand is m>re sensitive to drop charges 
changes than to changes in mileage rates. Nor did the data support the 
hypothesis that time of the year influences the effect of a fare 
increase. The authors concluded that taxi demand is inelastic with 
respect to fare changes, and that fare changes are not very in:portant in 
explaining ridership changes. 

NrIS No. PB 296-201 Price A04 

Golden Gate Vanpool Demnu1tration Project. 
Interim Report. 

Dorosin, E., P. Fitzgerald, and B. Richard. Crain & Associates. 
"CMI'A-c.A.-06-0095-79-1, July 1979, 310p. 

This interim report evaluates the Golden Gate Vanpool Dem:>nstrat ion 
Project begun in October 1977. The project was designed to test the 
feasibility of a public sector agency's (Golden Gate) prC1IX>tion of the 
fomat ion of vanpool groups which would be operated and acblini stered 
after a six-m>nth introductory period on a private basis. The objective 
of the damnstrat ion was to successfully prCIIX>te camuter ridesharing 
through vanpools. This report describes operating characteristics and 
docUDents planning i~lementation stages. Analyses of service levels, 
demand, productivity, marketing strategies, and vanpooler dE!lX>graphics 
are also presented. The point ma.de herein is that the Golden Gate 
Project clearly dE!IX>nstrates that a public transit authority can 
facilitate vanpool fomation and that issues once viewed as constraints, 
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namely, 13 (c) agreE'!mnts and reasonable insurance coverage, can be 
negotiated. 

NI'IS No. PB 300-685 Price Al4 

l!q,acts of Regulations on the Use of Taxicabs 
for Paratransit Service. Final Report. 

Sen, L., and J. Benjamin. North Carolina J>&.T State University. 
tMI'A-l'C-11-0007-79-1, June 1978, 131p. 

The objectives of this study are: to document the nature and extents of 
the regulations affecting paratrans it services (ei:q,hasi s on taxi and 
taxi-transit systems at both state and local levels); to exanine a 
ScllJl)le of innovative paratransi t services provided by taxicabs and to 
review the local regulations affecting their services; to select, out of 
this ScllJl)le, an example of each of four major types of taxi-transit; and 
to develop a list of service requirE'!mnts for each of the categories of 
service and a set of guidelines for IlX>dification of existing 
regulations. Fran information gathered fran taxi operators, planners, 
and state and local regulatory agencies, this report presents an 
overview of current state and local ordinances and regulations 
pertaining to taxicabs. The service characteristics of Z3 taxicab 
systems and the taxicab regulations of the cities in the sa:q,le are 
tabulated. Case studies of four systems, representing shared-ride 
service to the elderly and handicapped (Dade County, Florida) and to the 
general public (Raleigh, N.C.), feeder service (St. Bernard Parish, 
Louisiana), and transit replacE'!mnt service (Chapel Hi 11, N.C.), are 
presented. The authors conclude that existing regulations need not 
in:pede the provision of taxi-transit services. Rec<DDl:!ndat ions for 
public policy encouraging taxi-transit are included herein. 

NI'IS No. PB 300-510 Price A07 

l!q,lanenting the Rochester O:nmrn; ty Transit Service Dmlmstration. 
Interim Report. 

Holoszyc, M., and D.A. Newnan. SYST.AN, Inc. tMI'A-NY'-06-0048-79-1, 
May 1979, 140p. 

This report describes the implementation process and the early in:pacts 
of the Rochester Camunity Transit Service deannstration in four suburbs 
of Rochester, New York. The features described herein are the 
culmination of a five-year evolutionary search for the IIDSt effective 
way to supply demand-responsive transit services. The dE!IDnstration is 
an outgrowth of an earlier deannstration that ended in October 1977. In 
the first denxmstration, a variety of demand-responsive services were 
operated in two Rochester suburbs--Greece and Irondequoit. In the new 
dE!IDnstration, the door-to-door dial-a-ride service was expanded to two 
additional suburbs--Brighton and Henrietta. In addition, all four dial­
a-ride service areas will eventually have ccmputerized scheduling and 
dispatching • The new deannstrat ion is largely concerned with two 
institutional innovations developed by the Rochester-Genesee Regional 
Transportation Authority, to deal with the problems of high operating 
costs and the insufficient local funding availability. These 
innovations are the use of a ccmpetitively selected private operator and 
the shifting of the funding responsibility to the suburban towns served 
by dial-a-ride. This report describes the events leading to these 
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innovations, their iu.,lemmtation, and their results and iu.,lications 
thus far. 

NrIS No. PB 2.98-979 Price A07 

Integrated Para-Transit Transportation Planning 
for Off-Peak Low Density Travel. 
Report 1: Off-Peak Trip Ciaracteri ■tics. 

Cardoso, A., et al. University of Illinois at Chicago Circle. 
tMtA-IL-11-002.3-79-1, Septec:i>er 1978, 65p. (3 rpts). 

This three-volt.me report provides guidelines for planning paratransi t 
for off-peak and/or non-work travel. As a smma.ry of off-peak trip 
characteristics, this report provides the background for Reports 2. and 
3. M>st of the data in this report are based on the Chicago area. 
Report 1 presents the characteristics of each of the principal types of 
non-work trips (shopping, social/recreational, and evening trips). 
Information is provided on user, origin, and destination 
characteristics; ten:poral and spatial distribution of trips; and user 
attitudes toward paratransit llDdes for these trips. A survey of m>dal 
preference is also presented. 

NrIS No. PB 2.95-464 
SET (3) PB 2.95-463 

Price 
Price 

Integrated Para-Transit Transportation Planning for 
Off-Peak Low Density Travel. 
Report Z: Elderly and Handicapped Transportation. 

A04 
EOS 

McKnight, C., et al. University of Illinois at Chicago Circle. 
'lMtA-IL-11-002.3-79-Z, Septec:i>er 1978, 114p. (3 rpts). 

This three-volt.me report provides guidelines for planning para transit 
for off-peak and/or non-work travel. This volt.me is concerned with 
information and discussion on transportation planning for the elderly 
and handicapped. This report is designed as a caq,rehensive pre­
implementat ion planning manual to aid planners in: 1) identifying the 
transportation needs of the local elderly and handicapped population; 2.) 
estimating denand and system costs and benefits; 3) identifying sources 
of funding; and 4) identifying and evaluating various service 
camination options. Sane of the areas covered herein are: Federal 
legislation; sources for funding; issues affecting transportation 
planning; travel behavior; major transportation alternatives; the 
coordination of existing transportation services provided by social 
service agencies; the accessibi Ii ty of existing bus or rai 1 systems; 
separate fixed-route bus system; demand responsive transit; ridesharing; 
and solutions to problems presented. 

NrIS No. PB 2.95-465 Price A06 

Integrated Para-Transit Transportation Planning for 
Off-Peak Low Density Travel. 
Report 3: Planning Methodology. 

Baker, D., et al. University of Illinois at Chicago Circle. 
o.fi'A-IL-11-002.3-79-3, Septec:i>er 1978, 78p. (3 rpts). 

This three-volt.me report provides guidelines for planning paratransi t 
for off-peak and/or non-work travel. Vo lune 3 considers the cost­
effectiveness of inplementing separate demand responsive systems and 
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using a traditional fixed-route systan for serving off-peak trips. It 
also presents a series of DDdels for estimating user and supplier costs 
of various types of midday fixed-route bus and Dial-A-Ride service. The 
DDdels are then applied under a set of assu:q,t ions (which the planner 
may vary to suit his or her local conditions) to delineate the 
circtmStances, i.e., demand density, service area size, level of 
service, etc., under which either Dial-A-Ride or fixed route service 
would be IIDre cost-effective in providing off-peak transportation. 

NrIS No. PB Z95-466 Price A05 

Interim Evaluation of the Minneapolis 
Ridesharing Onmtt:er Services Demonstration. 
Interim Report. 

Sherman, L. Caoi>ridge Systematics, Inc. l.MrA~-06-0008-79-1, 
March 1979, 153p. 

This report presents an interim evaluation of the int>acts of ridesharing 
brokerage project at three ID.llti-e:q>loyer work sites in the Minneapolis 
metropolitan area. In this dem:>nstration, the Metropolitan Transit 
Cannission is coordinating a variety of brokerage functions that are 
designed to encourage increased ridership in high occupancy vehicles to 
non-<ID work sites. The IIDdes prCDX>ted are carpooling, vanpool ing, 
subscription and regular bus. This interim evaluation focuses on an 
analysis of pre-dem>nstrat ion survey data. Site characteristics and 
work conditions are described in detail, including parking availability, 
observed variance in start-end times, worker overtime requirements and 
business need for a car. It is shown that these work conditions and the 
short camute distances to the dEIIX>nstration site inpose major barriers 
to successful results. A series of market penetration measures are 
presented to evaluate the effectiveness of the broker's marketing 
efforts. The results show that formal e:q>loyee presentations are IIDre 
effective than passive marketing tools in attracting camuter interest 
in ridesharing. This evaluation is based on project events up to 
Septem.:>er 1, 1978. As such, conclusions drawn herein are strictly 
pre 1 iminary. 

NrIS No. PB Z95-189 Price A08 

Knozville Ccnranter Pool: Annual Report 1977-1978. 
Beeson, J.D. Knoxville Camuter Pool. u.fi'A-1N-06-0006-78-2, 
November 1978, 80p. 

The Brokerage Bureau, Knoxville Camuter Pool (:KCP), came into being on 
October 23, 1975, through a formal agreement between the Urban Mass 
Transportation Administration and the City of Knoxville. Currently the 
KCP is a part of the city government; however, its services actually 
extend over a region caq,arable to the East Tennessee Developnent 
District. RCP has acted to integrate vanpools into the general 
ridesharing system which includes carpools, buses, and privately 
operated express buses. One of the Imst significant accaq,lislments of 
the Io> was the establ islment of credibi 1 i ty and awareness am:mg the 
local business camunity and the general public concerning 
ridesharing. This annual report presents a concise description of the 
background, objectives, organization, and accaq>lislments of the 
Knoxville Transportation Brokerage Project. Special attention is given 
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to details of employer/e:q>loyee participation, concentrated progran 
efforts in the CID, and a telephone information and brokerage service. 
The vanpool progran is described in detail, including maintenance, the 
transition of vans to private ownership, and the formation of an 
association of private vanpool owner/operators. 

NI'IS No. PB Z95-046 Price AOS 

K:noJCYil le, Temieaaee Omn1ter Pool: Matching Mark.eta to Modes with 
Paratranait Brokering. Paratranai t Case Studies. 

Cook, A.R., andC.E. Barb, Jr. The University of Ok.lahana.. 
tMrA-cK-11-0001-79-6, Deceni>er 1978, 55p. (6 case studies). 

The purpose of this paratransit agency case study was to develop basic I 
instructional materials to support university classroan and professional 
short course training in local paratransi t planning. The curricuhm 
consists of 6 separate doctments--a guide and 5 paratransit case studies 
(See CK-11-0001-79-1 through 79-6). The Knoxville 0:mmter Pool was a 
significant national experiment in ccmmni ty-wide transport at ion 
brokerage, particularly in its broad scale in:plementation of an 
owner/operator vanpool program (47 vanpools at the end of 1978), its 
aggressive pramtion of all forms of ridesharing amng e:q>loyers and 
e:q>loyees in the area, and in the resolution of barriers (notably state 
regulations and insurance) to ridesharing brokerage. The Knoxville Pool 
engaged in limited amunts of human service agency transportation 
brokerage through 1977. Caq>arisons are made with the local Tennessee 
Valley .Authority ridesharing program, which is a successful IDJdel of an 
e:q>loyer-based camuter work trip brokerage. 

NI'IS No. PB 80-103Z86 Price A04 

The KnozTille Transportation Brokerage Project. 
Volane I: Philosophy and Institutional Issues. 

Davis, F.W., J.D. Beeson, and F.J. Wegmann. The University of Tennessee. 
'CMIA-'IN-06-0006-78-3, Noveni>er 1978, 115p. 

This report is designed to describe the theoretical concepts behind the 
Brokerage Project and to describe the institutional problem; involved in 
in:plementing the concepts. This report discusses the evolution of the 
brokerage concept, pre-project experience, project activities, planned 
activities, the availability of alternative suppliers, the 
transportation markets, institutional barriers, and an overview of the 
acccnplishnents and conclusions reached during the first 19 tmnths of 
the project. 

NI'IS No. PB Z9Z-59Z Price A06 

The KnmtYille Transportation Brokerage Project. 
Volane III: An Eighteen MJnth En.luation. 

Wegmann, F.J., et al. The University of Tennessee. u.fi'A-'IN-06-0006-78-1, 
Noveai>er 1978, 144p. 

The transportation brokerage approach has as its basic objective to 
identify and match transportation demmd/supply on an individual 
basis. The objective of this report is to doc\lDent the results of the 
Knoxville Transportation Brokerage Service (KIBS) Project while operated 
by the University of Tennessee Transportation Center (January 1976-June 
1977). This evaluation is restricted to an analysis of KIB's cClD!l.lter 
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arm--the Knoxville Camuter Pool (RCP), and the major focus of the RCP 
effort revolves about vans rather than carpool formations. Higlighted 
herein is the fact that this demnstration introduced a new m>de of 
ccmmter transportation--vanpooling. Currently, 47 RCP vans are 
operating daily serving over 450 cC1DD.1ters working at 12 different 
firms. With 36 percent of the vanpoolers having formerly driven alone, 
the broker has served to eliminate 10,056 daily miles of travel. The 
demnstration's contribution extended beyond the successful deployment 
of seed vans and the remval of institutional barriers restricting the 
legal operation of ccmmter vans in Tennessee. The project demnstrated 
the ability to survey camuter needs and to match them to the available 
supply of transportation on a camllllity-wide basis. Over the 18 m>nth 
project, 234 firms were surveyed and over 18,000 match lists 
distributed. The project achieved an increased level of rideshare 
awareness in the CCIDD.lni ty with 67 percent of the general population 
recognizing the name of the project and 41 percent knowing how to 
contact RCP. 

NrIS No. PB 292-593 Price A07 

The Minneapolis Ridesharing Ommter Services Damnstration: 
En.luation Plan. 

Sherman, L. Camridge Systematics, Inc. lMtA~-06-0008-78-1, 
May 1978, 139p. 

In April 1977, the Metropolitan Transit Carmission initiated a two-year 
ridesharing brokerage demnstration project designed to increase work 
trip-vehicle occupancy at three large srployment EiJ tes located outside 
the Minneapolis/St. Paul Central Business District: namely, South 
Central Minneapolis, Pentagon Park/Normandale, and Central 
Bloanington. Key elements differentiating this demnstration fran other 
ridesharing programs are the reliance of a regional transit agency to 
serve as a broker in marketing, coordinating, and m>nitoring the 
program; pramt ion of a wide range of rideshar ing services; and the 
choice of nult i-srployer sites. The ridesharing program, Ccmmter 
Service, is a caq,rehensive program offering four different m>des 
(carpooling, vanpooling, subscription bus, and regular bus service) to 
persons ccmmting to and fran the three sites. A major objective of 
this evaluation project is to provide a detailed chronological process 
description of the brokerage service. .Another major objective is to 
provide a statistically sound assessment of the results of the 
dem,nstration. While all dem>nstration elements cited herein should 
serve to stinulate ridesharing activity, they should be viewed against 
several off-setting factors discussed in this report. 

NrlS No. PB 289-798 Price AD7 

Paratransit Resource Guide. 
Paratransit Case Studies. 

Cook, A.R. The University of Oklahana.. t.MrA-<K-11-0001-79-1, 
June 1978, 114p. (6 case studies). 

The purpose of this paratransit agency case study was to develop basic 
instructional materials to support university classroan and professional 
short course training in local paratransit planning. This curricuhm 
material consists of 6 docunents--a guide and 5 paratransit case 
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studies. (See (J{-11-0001-79-2 through 79-6.) This Guide is structured 
to provide the reader with sources of information, including personal 
contacts, on paratransit developrent at the federal, state, and local 
levels, with eJ¥>hasis on federal and national information sources. The 
Guide includes definitions of paratransit, pertinent federal policies, 
annotated introductory overview literature, information sources such as 
'IR.ISNE;I' and NfIS, u.fi'A and FHNA regional officers, professional 
organizations, consulting firms, foreign sources of information, and a 
paratransit educator resource list. 

NflS No. PB 80-103237 Price AD6 

The Paratransi t Services of the Choanoke Area (North Carolina) Developmmt 
.Association: Rural Transit in Coordinated Hman Service Transportation. 
Paratransit Case Studies. 

Cook, A.R. The University of Oklahana. lMrA.-(J{-11-0001-79-4, June 1978, 
48p. (6 case studies). 

This report is one of the paratransit case studies reports (See citation 
above, (J{-11-0001-79-1). This case study gives background information 
on the Choanoke Area Developnent Association (C.ADA.} and area, and 
reviews C.ADA.s paratransi t operations in 1978. Over 7,000 patrons use 
the service each 1DJnth at a total cost to C.ADA. of $0 .60 per vehicle 
mile, including capital and administrative overhead. The study 
docunents the planning and ~lementat ion of new services, reviews 
current management and operating practices, and concludes with 
ccnmentary on the local and national significance of the service. C.ADA. 
has significantly increased the JIDbility of low incane and elderly and 
handicapped residents of the Choanoke area, and local human service 
agencies have benefited fran the availability of the C.ADA. transportation 
service. The rural fixed-route bus services with feeder vans have been 
and should continue to be a nx>del for rural public transportation 
program.. 

NflS No. PB 80-103260 Price AD3 

' The Rochester New York Integrated Transit Demmstration. 
Volune I: Executive SlDIDilry. 

Lave, R.E., and M.A. Holoszyc. SYST.AN, Inc. u.fi'A-NY-06-0048-78-1, 
March 1979, 84p. (3 vols). 

The Rochester Integrated Transit Der:oonstration (Rl'ID) study consists of 
three separate volUIEs, and it was designed to assess the roles of 
demand-responsive transit services in a regionwide transit system that 
includes an extensive fixed-route bus network. The demnstration 
extended transit service into suburban areas by using integrated mixes 
of fixed-route and paratransit services. Four types of innovations were 
deaxmstrated: service; system integration; equipnent; and fares, 
marketing, and pramtion. This report describes the conduct of and the 
impacts resulting frmi the i~lementation of a family of demand-
responsive transit services and several related innovations in Greece 
and Irondequoit, New York (two suburbs of Rochester). The report covers 
the t iire period beginning with the i~lementat ion of PERT (Personal 
Transit) services in August 1973 through July 1977. The initial Greece 
project did not becane a Federally-funded demnstration until after many 
of the innovations had begun. Nevertheless, this pre-dem>nstration 
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period has been evaluated to the extent that data were available. The 
report contains a description of the implementation process and the 
inpact of individual services and innovations on the level of service 
provided, transit demand, and transit productivity. The inplications of 
the Rochester, New York, experience are smmarized for the benefit of 
other localities considering the implementation of similar services. 

NrIS No. PB 296-875 Price AD9 
SET (3) PB 296-874 Price El2 

The Rochester New York Integrated Transit Demmstration. 
Volm1e II: Evaluation Report. 

Lave, R.E., and M.A. Holoszyc. SYST.AN, Inc. lMI'A-NY-06-0048-78-2, 
March 1979, 388p. (3 vols). 

This volt.me is one of three volu:nes of the Rochester Integrated Transit 
DE!mnstration (RI'ID). This report describes the conduct of and the 
impacts resulting frcm the implementation of a family of demand­
responsive transit services and several related innovations in Greece 
and Irondequoit, New York. The report covers the time period beginning 
with the inplementat ion of PERT (Personal Transit) services in August 
1973 through July 1977. The initial Greece project did not becane a 
Federally-funded demnstration until after many of the innovations had 
begun. Neveretheless, this pre-dE!IDnstration period has been evaluated 
to the extent that data were available. The report contains a 
description of the inplementation process and the inpacts of individual 
services and innovation productivity. The implications of the 
Rochester, New York, experience are sm:ma.rized for the benefit of other 
localities considering the inplemntation of similar services. 

NrIS No. PB 296-876 Price: Al7 

The Rochester New York Integrated Transit Demmstration. 
Volm1e III: Appendices. 

Lave, R.E., and M.A. Holoszyc. SYST.AN, Inc. lMI'A-NY-06-0048-78-3, 
March 1979, 234p. (3 vols). 

This report is the third and final volt.me of the Rochester Integrated 
Transit Dem::mstrat ion (RI'ID) study. It contains twenty appendices, 
including a glossary, copies of measurement instru:nents, and tabulations 
of survey results. (See also NY-06-0048-78-1 and 78-2). 

NrIS No. PB 296-877 Price ADS 

The Seattle/King County Ommter Pool Program 
Paratransi t and Rush Bour Congestion. Paratransi t Case Studies. 

Barb, C.E. The University of Oklahcma. l.Ml'A-<K-11-0001-79-2, 
June 1978, 75p. (6 case studies). 

The Seattle/King County Camuter Pool program evolved £ran a 1973 energy 
crisis carpool program into a ca:q,rehensive metropolitan paratransit 
developnent organization; it focuses upon alleviating ccmD.1ter peak hour 
traffic congestion. This program involves 22 activities including 
operating a ca:q,uter ride-match system/buspool program; developnent of 
paratransi t incentives including preferent ia.1 parking, lane access and 
tools, planning and eo:ployer consulting; flexible work hour pramtion; 
and media pramt ion and educational progran developrent. The program 
has been praIX>ted by the Seattle Traffic Engineer and is administered 
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through his office. Progran funding has cane fran the region's Federal 
Aid Urban SystE!IIII funds with local match being claimed in public service 
announcements. 

NI'IS No. PB 80-103245 Price: A04 

Annual Listing of Research Studies and Reports frcm the Texas CooperatiTe 
Transportation Research Program. Index. 

Texas State Department of Highways and Public Transportation. 
lMrA-1X-09-8003-79-1, January 1979, 140p. 

This listing serves to docu:nent all research and technical studies 
performed under the Cooperative Research Program of the Texas State 
Department of Highways and Public Transportation since 1954. The index 
report is organized accordingly: Part I lists the Highway Planning and 
Research {HFR) studies; Part II lists studies of the Federal Coordinated 
~lementation Program {FCIP), or Demnstration Program of the Federal 
Highway .Administration; Part III lists Technical Studies sponsored by 
the Urban Mass Transportation Administration; Part IV lists Special 
Studies; Part V lists experimental projects; and Parts VI-VII lists HFR 
projects. 

NI'IS No. PB 291-885 Price A07 

Bu.a Service En.luation Procedares: A ReTiew. 
Interim Report No. 1. 

Attanucci, J.P., L. Jaeger, and J. Becker. Massachusetts Bay 
Transportation .Authority, and Tidewater Transportation District 
Ccmnission. lMrA.~-09-7001-79-1, March 1979, 227p. 

This report reflects the strong interests of transit authorities in 
updating and it.q>roving bus service evaluation programs. Such programs 
include a joint review of the state-of-the-art in bus service evaluation 
techniques across the country. This report presents the results of a 
literature review and survey of 71 transit properties in the United 
States and Canada regarding current evaluation procedures. Three types 
of evaluation indicators were identified: service design measures, 
operating performance measures, and productivity measures. Results are 
presented separately for transit properties owning less than 400 
buses/tmre than 400 buses. Appendixes provide operators and regional 
transit planners with a caq,endi\Dl of performance measures, a listing of 
contact persons, and detailed information on available literature. 

NI'IS No. PB 296-314 Price Al 1 

O:laracteristics of Urban Transportation :n,,,..nch Appendix. 
Levinson, H.S. Wilbur finith and Associates. t.MI'A-IT-06-0049-79-2 
{cross reference to l.MrA-IT-06-0049-78-2), January 1979, Zl3p. 

To assist the urban transportation planner, the Urban Mass 
Transportation Administration's Planning :Methods and Support Program 
researches, develops, and distributes planning tools, including the 
doct1Dentation of novel planning studies, new design and forecasting 
techniques, and germane research results. This report is an exmple. 
Its contents clearly present usable planning concepts and constitute a 
valuable addition to the growing set of caq>uterized and manual 
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techniques ccnprising the 'lMI'A/FHNA Urban Transportation Planning System 
(UIFS). The report is an appendix to OJID handbook. It offers detailed 
data on individual cities, roads, routes, stations, etc. These are not 
in a form that is ccnparable frcm place-to-place, but may be of interest 
frcm an historical perspective for the urban areas concerned. 

NrIS No. PB 294-989 Price AlO 

Ciaracteristics of Urban Transportation Demmd: 
A Handbook for Transportation Planners. 

Levinson, H.S. Wilbur &ni th and Associates. lMI'A-IT-06-0049-79-1, 
April 1978, 1Z9p. 

This handbook is intended to guide transportation planners, engineers, 
and decision-makers in: assessing demmds for urban, highway, and 
transit systems; applying and validating conventional transportation 
planning techniques; and establishing sound transportation planning 
decisions. It contains characteristics of urban bus, rail, and highway 
systems, and urban trip-making. The handbook may be used to ccnpare 
travel parameters for a given ccnmmity with those in other cities, 
thereby providing a basis for cross-checking and refinement. As part of 
the Urban Transportation Planning System (UIPS) of tMrA. and FHNA, it 
provides basic inputs to the urban transportation planning process as 
well as ways of checking the results for reasonableness and relevance. 
This handbook is being distributed to State OOI's, ?&Us, and 
transportation libraries and will be distributed on the Ul'PS tape in the 
future. The Appendix (IT-06-0049-78-Z) offers detailed data on 
individual cities, roads, routes, stations, etc. 

NI'IS No. PB 293-ZZO Price A07 

CJaracteristics of Urban Transportation Systam: 
A Handbook for Transportation Planners. 

Sanders, D.B., and T.A. Reynen. DeLeuw, Cather 8t Ccnpany. Assistance 
afforded by K. Bhatt, FHNA/tMI'A staff, and The Urban Institute. 
UdrA.-IT-06-0049-79-3, June 1979, 194p. 

This report consists of a handbook to be used by transportation planners 
and urban specialists for estimating system parameters for conventional 
transportation technology. Three m>des were evaluated: rai 1 transit, 
local bus and bus rapid transit, and highway systems. Each m>de 
contains an assessment of the fol lowing seven selected supply 
parameters: speed, capacity, operating cost, energy cons'LIJt)tion, 
pollutant emissions, capital costs, and accident frequency. Each m>de 
has an analogous appendix section whereby these parameters are evaluated 
in further detail and for particular geographic areas. 'Iwo additional 
appendix sections contain all references used in the tables/figures and 
a general bibliography for further information. This report supersedes 
earlier editions of the sa:ne title (IT-06-0049-74-1, and IT-06-0049-75-
1). 

NI'IS No. PB 301-319 Price A09 

The De•elopnent of an :En.luation Franework for Transportation System 
ManagF.!IDE!llt Strategies. Final Report. 

Lima, P.M., P. T. McCoy, and S.R. Jepsen. University of Nebraska. 
UdrA.-NE-11-0001-79-1, .August 1978, 177p. 
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The overall purpose of this project was to develop a framework for the 
evaluation of Transport at ion System Management ('19.1} strategies. The 
research intent was to develop a practical framework that could be 
easily integrated into the current urban transportation planning process 
and that could also be adapted to previously established institutional 
arrangements with meditm-sized metropolitan areas. For this, a systems 
analytic approach was used to build the specific caq>onents of the 
framework. Based on this approach, six tasks were undertaken to 
construct such a framework. To test this framework, a case study of 19.1 
evaluation within the Onaha-COuncil Bluffs Metropolitan Area was 
undertaken. Based on the review of other TIM elements and this case 
study, an iiq>lementation program for the framework was proposed. This 
program includes the identification of the evaluation tasks; 
i dent if i cat ion of the speci fi c ro 1 es for each iiq> 1 emen t i ng agency and 
Metropolitan Planning Organization; and a reccnmended TIM information 
system that encatpassed data generation, data retention and retrieval, 
and data transmission. 

NrIS No. PB Z95-0Z3 Price A09 

Existing Services J:q,act Study - Ma.in Report. 
Vol1me I: Appendix C - Workshop 1, and 
Appendix D - Workshop z. 

McBrayer, D.B., and M.W. Boyd, et al. Dal ton-Dal ton-Litt le-Newport, and 
Urban Behavioral Research Associates. Udl'A-IT-09-0067-79-1, 
Septeni>er 1978, 190p. (3 vols). 

This three-volume study resulted fran questions raised about the 
quantity of Bi-State Developnent Agency transit services provided to the 
transit-dependent and minority population of the St. Louis Metropolitan 
Area. The project objectives were to evaluate existing service and 
determine whether or not it provided adequate and equitable service to 
the transit-dependent and minority population, and to identify any 
needed corrective steps. The study process, findings, conclusions, and 
reccnmendations are discussed. This project included: developnent of 
definitions for terms used; identification of criteria for examining 
adequacy and equity; data gathering (on-board survey of bus riders}; 
analysis of service adequacy and equity; analysis of service standards; 
and developnent of a progran to remedy deficiencies. The study found 
that services were generally adequate and equitable. Deficiencies 
regarding adequacy were found in fianancial assistance, frequency of 
service, trip speed, and on-time performance. :Equity deficiencies were 
found in the areas of bus loading and bus cleanliness. 

NrIS No. PB Z95-487 Price A09 
SET (3} PB 295-486 Price Ell 

Existing Services J:q,act Study. 
Volm1e II: Appendix A - SeTenteen Criteria, Analyses and Results. 

McBrayer, D.B., and M.W. Boyd, et al. Dalton-Dalton-Little-Newport, and 
Urban Behavorial Research Associates. tMI'A-IT-09-0067-79-Z, April 1978, 
Zl3p. (3 vols}. 

See abstract cited earlier, IT-09-0067-79-1. 
NrIS No. PB Z95-488 Price AlO 

- 34 -



Ed■ting Services llq,act Study. 
Vohae III: Appendiz B - Qi-Board Ridership Survey. 

McBrayer, D.B., and M.W. Boyd, et al. Dalton-Dalton-Little-Newport, and 
Urban Behavorial Research Associates. l.MrA-IT-09-0067-79-3, April 1978, 
116p. (3 vols). 

See abstract cited earlier, IT-09-0067-79-1. 
NrIS No. PB 295-489 Price AD6 

Ezperiments to Clarify Priori ties in Urban Travel Forecasting Research and 
Development. Final Report. 

Ben-Akiva, M., et al. Massachusetts Institute of Technology. 
Udl'A-UFM-02-79-3, 1977, 144p. 

This final report sllJDJa.l'izes the results of a research project to 
develop inproved urban travel forecasting procedures. The objectives 
herein are: to investigate recent develop:oents in travel forecasting; to 
conduct theoretical and en:pirical cel1')arisons of alternative procedures; 
and to develop recannendations for further research and developnent. In 
this report, the results of a case study that CCl1')ares alternative 
forecasting JD>dels are presented. The case study indicates BqJirically 
significant differences between forecasts fran fully specified, 
consistent travel demand nx>dels and forecasts fran sinpl if ied travel 
dEDJalld JD>dels. The sinplified travel demand m:>dels were structured so 
as to represent conventional forecasting m,del s. Further case study 
experiments with market se~ntat ion and equilibration demmstrate the 
empirical importance of these procedures in terms of forecasting 
accuracy. Based on these results, a progran is suggested which ccni>ines 
inmediate implementation of dem:>nstrated inprovements with further 
research on potential new areas of research. 

NrIS No. PB 295-051 Price AD7 

Market Street West Transportation Study. 
Final Report. 

Sinpson 8t Curtin, Transportation Consulting Division of Booz, Allen, and 
Hani l ton, Inc. /prepared with Urban Engineers, Inc., and Wallace, McHarg, 
Roberts 8t Todd for the City of Philadelphia, Department of Public 
Property. Udl'A-IT-09-0050-79-1, March 1978, 15Zp. 

The objectives of this study were to define the transit deficiencies of 
the Market Street West Area, and to thoroughly analyze alternative 
transit inprovement options for solving the existing transit 
deficiencies. The study's investigations into current transit service 
and usage patterns revealed the need for inproved transit access west of 
18th Street. Several alternative transit inprovement proposals were 
developed to meet this need. After a two-stage analysis of the various 
transit proposals, the study concluded that a new rapid transit station 
should be built to serve Market Street West on the Market/Frankford Line 
between the existing stations at 15th and 30th Streets. Various 
improvements to the subway-surface system, which is the only rail line 
that now penetrates the portion of the study area west of 18th Street, 
were also recannended. 

NI'IS No. :PB 298-751 Price ADS 
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Mass Transit Program for the Saint Louis Metropolitan Area. 
Mass Transit Progran. Final Report. 

Daniel, Mann, Johnson and Mendenhal 1. 'lMI'A-IT-09-0067-79-7, 
October 1978, 143p. 

After ten years of serious consideration of sane type of steelwheel­
steelrai 1 public transit in:provements, the conclusion was reached that 
for the forseeable future, buses operating on existing streets and 
highways with certain m>difications are the m>st cost-effective means to 
meet this region's transit needs. This report is Phase I of the 
Alternatives .Analysis Program for the St. Louis Metropolitan Area, and 
it defines a 1985 Mass Transit Program for the area. The program 
consists of an expanded all-bus systan with the addition of Freeway Bus 
Service and Park-Ride facilities in eight corridors. The major 
activities included surveys of camunity leaders, transit dependents, 
and areawide surveys. An analysis of transit needs of the region with 
special eq>hasis on the transit-dependent was performed. Physical 
opportunities for transit in:provements were identified. Three 
alternative regional systems were prepared and analyzed for patronage, 
costs, benefits, and in:pact. Four refined (c~osi te) systems were 
prepared and analyzed. Initially, light rail transit was considered 
worthy of Phase II alternatives analysis, but the final decision was to 
proceed with an all-bus on local streets systE!ll. This study consists of 
5 separate reports (See also IT-09-0067-79-4 through 79-8). 

NrIS No. PB 295-120 Price A07 

Measuring the Achievanent of National Urban Transportation Goals and 
Objectives: The Role of Metropolitan Planning Organizations. 
Final Report. 

Lookingbill, D., and K.J. Dueker. The University of Iowa. 
'lMI'A-IA-11-0001-79-2, Novm:ber 1978, 38p. 

The U.S. Department of Transportation has issued a data reporting 
requirement for Metropolitan Planning Organizations ('ME:O) to collect 
general transportation-related data to assess transportation goal 
achievement in a broad context. This report focuses on the 
institutionalization of the MR) data reporting requirement. The purpose 
herein is to assess the extent to which the ~ data reporting 
requirements can serve both local and national needs for quality data 
without burdening the MR). This study analyzed the in:pacts of financing 
procedures and constraints on the transportation systems in small urban 
areas, examined the effectiveness of public transportation planning, and 
developed an allocation procedure for state transit assistance 
prograns. A case study methodology was aq,loyed. Three cities in the 
state of Iowa were selected: Cedar Rapids, Davenport, and Iowa City. 
The lack of support for the MR) data reporting program at either the 
Federal or local level may be attributed to the data itself, which 
resulted frcm a caq,rcmise between Federal data requirements for 
national policies and programs, and local requirements for m>re 
location-specific data. The success of the program is dependent on~ 
acceptance of the not ion that data items are useful for their own 
planning process. 

NrIS No. PB 300-417 Price AD3 
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Metrorail Alternatives .Analysis. 
Final Report. 

Peat, Marwick, Mitchell and ~any. 'tMTA-IT-09-0077-78-Z, 
August 1978, Z07p. 

The Metrorail Alternatives Analysis (MAA) project has been Call)leted 
with the selection of a preferred regional system by the Joint Policy 
Steering Cmmittee (JPSC) charged with that responsibility in the 
Washington Metropolitan area. This report reflects the efforts of local 
officials to conduct a MAA. of various alternatives to ca:q,let ing the 
full 100-mile Metrorail system. The overall goal throughout the study 
was to insure that the region be served by an efficient, operational 
mass transit systmi while minimizing adverse inpacts for local 
neighborhoods. The MAA. study consisted of the evaluation of a full 
range of rail and non-rail alternatives to the CaJl>letion of Metrorail 
in four specific corridors: the "E" Route to Greenbelt; the "F" Route 
to Branch Avenue; the "J" Route to Franconia; and the "K" Route to 
Vienna. This report smmarizes the issues addressed during the project, 
and focuses on the final regional alternatives that were developed. 
Several sections in this report outline the major steps in the process 
fran the original call for MAA. in Septe:Ii:>er 1976, through action by JPSC 
in recannending a preferred regional system in May 1978. The remaining 
sections deal with analysis of the selected regional alternatives and 
catparisons a:mng them on a variety of financial and service measures. 
These sections also document a major sensitivity examination of the 
financial and other inplications of a Z0 percent reduction in 
patronage. 

NI'IS No. PB Z88-580 Price Al0 

Ml!trorail Al terna.tives .Analysis: Final Report of the Joint Policy Steering 
Omni ttee. Final Report. 

Metropolitan Washington Council of Governments, Joint Policy Steering 
Cannittee. 'CMI'A-IT-09-0077-78-1, June 1978, 37p. 

Since 1968 cost estimates for Call)let ing the 100-mi le Metrorail system 
within the Washington Metropolitan Area have escalated, and concern has 
been expressed about financing the full system and whether the full 100-
mile system provided the best solution to the transportation problEmS of 
the area. This report reflects the efforts of local officials to 
conduct a Metrorail Alternatives Analysis (MAA) to ccnpleting the full 
system. The study reviewed a full range of rail/non-rail alternatives 
for the "E" Route to Greenbelt, the "F" Route to Branch Avenue, the "J" 
Route to Franconia, and the "K" Route to Vienna. The study was designed 
to analyze the relative costs and effectiveness of each alternative. Of 
the 1700 possible regional canbinations, 7Z were analyzed in detail; 5 
regional candidates were chosen for final study. After 18 m>nths of 
study, the JPSC reaffirmed a ccnplete system for the area. Sane basic 
findings were: any major truncations would create lower levels of 
patronage and adverse inpacts on neighborhoods; intermediate cutbacks 
will mandate expensive station redesign, limit vehicular access to 
stations, and provide inadequate levels of parking to support the 
systems; and curtailment of the Metrorai 1 system marks a retrenchnent 
fran regional transportation, land use, and environmental goals. 

NI'IS No. PB Z88-579 Price A03 
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New Mexico Public Transportation Directory. 
New Mexico State Highway Department. tMI'A-:t-M-09-8004-79-1, 
October 1978, 59p. 

Public transportation providers in New Mexico are caq,osed mainly of 
three groups: private caq:,anies, non-profit organizations, and 
publicly-owned systems. The purpose of this directory is to acquaint 
the general public with the accessibility of transportation by bus, van, 
taxi, and train. This directory is a caq:,rehensive guide to the 
transportation services available throughout the state, and it 
represents an effort to provide social service and governmental agencies 
with a source of reference to aid in determining future needs, 
developing programs, and to encourage coordination of existing 
services. The directory includes urban transit caq:,anies, .lmtrak 
intercity rai 1 passenger service, taxi caq,anies, major intercity bus 
depots, rural and special services, and charter caq:,anies. Data 
presented in this directory has been gathered frcm individual state and 
local agencies and is the Jil)St accurate information available as of June 
1, 1978. Data is arranged according to the State Planning Office 
Regional Planning Districts; Regional Planning .Agencies for each of the 
seven districts are also listed. Included herein are maps of Regional 
Planning Districts, of lmtrak and Intercity Bus Routes, and of Taxicab 
Caq>anies. 

NI'IS No. PB 291-875 Price A04 

Qi-Board Transit Origin-Destination Survey Data: Eq,anding their Use via Qi­
Line Data Access and Analysis. Final Report. 

Shawcroft, R.G., and C.D. Gehner. University of Washington. 
tMI'A-WA-11-0005-79-1, Septeni>er 1978, 118p. 

The purpose of this research was to explore the potential for enhancing 
the use of on-board transit origin-destination (0-D} surveys as a means 
of satisfying sane of the evolving needs of transit planning. The study 
was designed to reveal the iiq>ortance of detailed ridership data by 
denDnstrating the potential uses of 0-D survey data, by both the transit 
operator and mmicipal agencies. This research tested three 
interrelated hypotheses: l} transit on-board 0-D surveys that produce 
data bases useful in short-range transit planning; 2} unused information 
contained in disaggregate 0-D data that can be extracted and used in 
short-range planning via on-line interactive analysis and display 
systems; and 3} a better understanding of the utility and limitations of 
data collected in an on-board survey. Toe report presents a set of 
conclusions and recanrendations regarding the future use of 0-D studies, 
the types of data access and analysis tools that might be useful, and 
the problems related to the effective use of this type of data. 

NI'IS No. PB 294-967 Price A06 

Parking Policy as a Transportation Systmi Managanent Measure. 
Final Report. 

Vuchic, V.R., and M.S. Hessami. University of Pennsylvania. 
tMI'A-PA-11-0016-79-1, August 1978, 75p. 

The main purposes of this study are: to show that parking policy 
represents a potentially effective tool for regulation of urban 
transportation under the Transpgrtation SystemManagenent (TIM} program; 

- 38 -



to define the relationship between the parking pol icy with other TIM 
measures; to present and evaluate various aspects of a parking pol icy 
and to illustrate these by applications in different cities; and to 
recaimend parking policies that cities can apply as TIMmeasures. This 
study presents different types of parking restraints in the forms of 
regulatory measures, limits on parking supply, and pricing • 
.Applicability and effectiveness of each measure is discussed. Groups 
affected by such measures are identified. Experiments W1dertaken in 
several cities with various parking regulations and pr1c1ng are 
described. The report recannends that parking be included in analyses 
and planning of urban transportation systems and be used as a tool for 
traffic regulation, m:,dal split change, and in:provements of both urban 
travel conditions and urban environnent in general. 

NI'IS No. PB 299-515 Price A04 

Proceeding■ of the Third tMrA. RID Priori ties Conference, 
Cad>ridge, Massachusetts, Novmi>er 1978. 
Volm1e IX: Urban Transportation Planning "Wl:>rkshop • 

.lmerican Public Transit Association. tMI'A-OC-06-0157-79-9, 
Novem:,er 1978, 29p. (9 vols). 

This is a caq,ilation of material that was presented at the Third tMI'A 
R&D Priorities Conference Workshop on Urban Transportation Planning. It 
includes discussions of the needs and problems of the transit operating 
industry in planning for urban transportation and research in 
transportation planning methods. This volu:oe also contains three 
resource papers which can be foWld smma.rized in Volume I of this report 
along with smmaries of other workshop sessions. Volune I also includes 
the proceedings of the general sessions and a 1 is ting of conference 
participants. These proceedings (OC-06-0157-79-1 through 79-9) consist 
of nine separate volt.mes/workshops. 

NI'IS No. PB 300-994 Price A03 

Publ le Acceptance Plan. 
Mass Tram.sit Program. 

Daniel, Mann, Johnson & Mendenhall. tMI'A-IT-09-0067-79-8, 
October 1978, l0p. 

Public transportation in the St. Louis area will be buses on the local 
streets and highways for the next 10-15 years. The in:provements 
suggested in this Mass Transit Program are m:,dest and designed to 
strengthen the existing bus service. This report reflects the view that 
the need for a public acceptance plan is not to try to pramte and sell 

major transit in:provement to the public, but to praIDte and sell public 
mass transportation and to gain support for the necessary financing. 
The report identifies and describes five basic themes that caq,rise the 
public acceptance effort, namely: public transportation as a public 
service; efficient operation; in:provements in service; enviro:rmental 
in:provements; and equity of service. This program consists of 5 
separate reports (See IT-09-0067-79-4 through 79-8). 

NI'IS No. PB 295-116 Price A02 
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ReTiew of Po■■ible Effect■ of Sane Selected Federal Action■ on New 
Tran■it Product Introduction. Final Report. 

Olin, D.K. The Onyx Corporation. 'CMI'A~-06-0032-79-1, July 1979, lllp. 
The main concern of this study is to evaluate the feasibility and 
effectiveness of new concepts and m:>dification of existing concepts by 
which the Federal govermnent can encourage the deployment of the m:>st 
appropriate innovation in urban mass transit. The nine mem:>ers of the 
transit industry interviewed, identified Federal design and performance 
guidelines as the single major barrier to new product introduction. Six 
selected concepts are analyzed herein: standard set of performance 
guidelines; lowest life-cycle cost procurements; Federal grants; 
coordination of transit product orders by t.MrA; use of Federal capital 
incentives to influence local authorities to adopt regulations 
encouraging transit use; and formation of a transit operators and 
suppliers cCJlJDittee to facilitate greater cooperation in the developnent 
cycle. Exaq,les of tMrA programs incorporating reccmnended concepts are 
also discussed. 

NI'IS No. PB 300-965 A06 

San Franchco IOU Transportation Planning Operation■ and Marketing Study. 
SmnaryReport. 

Wilbur hith and Associates, Inc. t.MrA-cA-09-00Z5-78-1, March 1978, 35p. 
The main objective of the MNI Transportation Planning Operations and 
Marketing (R:M) Study was to develop a five-year transit iq>rovement 
progran for M.NI based upon an analysis of existing transit demmds and 
service capability. .Additionally, the study was undertaken to provide 
information needed to plan m:>re detailed investigations relating to 
transit priority street programs, maintenance facilities, and the street 
railway syste:n. This docllnent is a smmary of a report by Wilbur fmi th 
and Associates on a detailed two-year study of MIU transit service 
iq>rovement needs. The reccmnendat ions described reflect both the 
results of an in-depth technical assessment of the existing MlNI system 
and citizen ccmnents and suggestions provided through a public 
participation process. This report provides an overview of inventories 
and evaluation of M.NI services and main features of a reccmnended 
short-term iq>rovement plan and program. The main thrust of the 
reccmnendations is ain:ed at m:>re efficient use of existing public 
transportation resources. The work described herein represents only the 
first of several phases of a cm:plete planning, operations, and 
marketing program. Technical materials prepared as part of MlNI FCM 
study, together with all letters and other cam:unications received fran 
public agencies, private organizations, and individuals, are available 
for review at the MNI Library (415/558-5441). 

NfIS No. PB 288-582 Price A03 

Siq)l if iecl Aids for Transportation Analysis: 
Annotated Bibliography. 

Peat, Marwick, Mitchell and Co. tMrA-IT-06-9020-79-1, 
January 1979, llZp. (6 rpts). 

This study, Sh:q>lified Aids for Transportation Analysis, consists of a 
series of six separate reports (one annotated bibliography and five 
analytical aids) describing siiq>lified aids to iq>rove transportation 
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decisions without resorting to caq,uters or extensive data collection. 
This bibliography report contains the annotated s\lDDary of each of the 
analytical aids sulmitted for review and consideration. In each case, 
it identifies the person or agency that suhni tted the aid, provides a 
description of the aid, and provides a reference docu:nent that describes 
the technique or application of the technique. These descriptions are 
intended to assist the analyst in determining which of these analytical 
aids might be useful in a particular local application, and they also 
provide a source of reference for obtaining additional information 
concerning the technique. 

NI'IS No. PB Z99-980 
SEI' (6) PB Z99-979 

Smplifled Aida for Transportation Ana.1-yals: 
Batlaating Parking .Accmulation. 

Price 
Price 

A06 
Ell 

Peat, Marwick, Mitchell and Co. lMl'A-IT-06-90Z0-79-5, 
January 1979, 47p. (6 rpts). 

Th.is is one of a series of six reports describing sin:plified aids to 
in:prove transportation decisions. The analytical aid described herein 
provides a method for est ima.t ing the acc'lDl.llat ion of parked vehicles 
within a study area over the course of a typical weekday. The primary 
use of the parking acC'lnlllation estimation method is to analyze the 
adequacy of available parking supply in re lat ion to expected parking 
danand. The method may also be used to m>ni tor/suggest revisions to 
autCID)bile travel in:pedance values used in transportation planning 
models. 

NTIS No. PB Z99-984 Price A03 

Smpllfied Aida for Transportation Analysis: 
Batiaatlng Rlder■hip and O>at. 

Peat, Marwick, Mitchell and Co. lMl'A-IT-06-90Z0-79-3, 
January 1979, Z9p. (6 rpts). 

This is one of a series of six reports describing sin:pl if ied aids to 
in:prove transportation decisions. The analytical aid presented herein 
provides a sin:ple method for estimating the annual ridership and 
operating expenses of fixed-route bus systan alternatives in urban areas 
with population of less than 300,000. The method is based on regression 
equations generated principally fran 1974 operating data for 55 U.S. 
fixed-route bus systems. These equations can be used to develop 
preliminary estimates of the annual ridership and public financial 
operating assistance required for such systems in small urban areas. 
The equations can be solved using a hand calculator and readily 
available data inputs. 

NrIS No. PB Z99-98Z Price A03 

Smplified Aida for TransportatiOD Analysis: Forecasting .Auto AYailability 
and TraYel. 

Peat, Marwick, Mitchell and Co. t.MrA-IT-06-90Z0-79-Z, 
January 1979, 35p. (6 rpts). 

This is one of a series of six reports describing sin:pl ified aids to 
inprove transportation decisions without resorting to caq,uters or 
extensive data collection. This report describes auto availability per 
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household as a function of the product of the two variables--the average 
market price of hemes and the percentage of heme ownership. Estimates 
of auto availability derived fran this function can be applied to trip 
generation and DDdal split analysis in transit system studies, route 
patronage estimation, and sketch planning in urban areas of any size. 
Exa::q>les of trip generation and DDdal split applications of the variable 
are also presented. 

NI'IS No. PB 299-981 Price A03 

Smplified Aids for Transportation Analysis: 
Fringe Parking Site Requiranents. 

Peat, Marwick, Mitchell and Co. tMI'A-IT-06-9020-79-6, 
January 1979, 64p. (6 rpts). 

This is one of a series of six reports describing simplified aids to 
improve transportation decisions. The analytical aid described herein 
provides a method to: identify candidate sites for change-of~de 
fringe parking facilities; estimate specific parking facility 
requirements at these candidate sites; and estimate highway access 
requirements for the sites. Modifications, amell islments, and 
improvements to the suggested procedures and DDdels are encouraged 
should local data or previous analyses suggest a DDre appropriate 
method. 

NrIS No. PB 299-985 Price A04 

Smplified Aids for Transportation Analysis: 
Transit Route Evaluation. 

Peat, Marwick, Mitchell and Co. 'tMl'A-IT-06-9020-79-4, 
January 1979, 35p. (6 rpts). 

This is one of a series of six reports describing simplified aids to 
improve transportation decisions. The analytical aid presented herein 
provides one method for evaluating individual transit routes for a 
fixed-route, fixed-schedule urban transit system. Individual transit 
system routes are evaluated semiannually, based on a ccnparison of nine 
performance factors with established route standards set for each 
factor. Input data used are recorded on a semiannual basis, and scores 
are ccnputed for each of the nine performance factors for each route 
according to an evaluation score algoritlm. Scores are then added for 
each route, and routes are ranked by their total evaluation score. The 
results of the evaluation are used as the basis for route 
refinement/DDdification decisions. The report states that the 
evaluation procedure is best applied in systems whose overall ridership 
is growing. 

NI'IS No. PB 299-983 Price A03 

A Study of Transit Rider Cllaracteristics. 
Final Report. 

Gilroy, J., et al. Polytechnic Institute of New York. 
tMI'A-NY-11-0014-79-3, Novamer 1978, 157p. 

This report presents the results of a set of transit rider surveys 
conducted in a wel I-served, intense transit envirorment. The bus 
surveys conducted used an on-board, mailback questionnaire consisting of 
the following information: basic trip data; alternatives; damgraphics; 

- 42 -



and other characteristics. The surveys covered four fixed-route bus 
routes (two in ().teens and two in Brooklyn), and one rail rapid transit 
line on Staten Island. Origin-destination information was obtained fran 
forms distributed at individual stations. The intent of the bus surveys 
was to relate the ridership observed to both the source population and 
the ridership of other services, and to deduce differences which might 
be specific to the m>de or might be useful in planning services. The 
survey of the rail rapid transit line was generally caq,arable. Results 
fran other studies were integrated to provide a systematic view of the 
range of transport alternatives available to the individual in the 
environments studied. The ridership studies were caq,lemented by an 
extensive or igin-dest inat ion study on rail rapid transit service. The 
results are reported herein. This report also discusses basic ridership 
characteristics, frequency and time, and articulation with other m>des. 

NI'IS No. PB 295-107 Price A08 

Transit Corridor Analysis: A Manual Sketch Planning Technique. 
Final Report. 

Carter, M.M., and R.H. Watkins, et al. CCMSIS Corporation; DeLeuw, Cather 
&: Caq:,any; Alan M. Voorhees and Associates, Inc; and R.H. Pratt Associates, 
Inc. tMD\.~06-0046-79-1, April 1979, 207p. 

The developnent of the manual sketch planning technique was undertaken 
for tMD\. as part of its Software Systems Developnent Program (SSDP). 
This handbook is a revised version of the May 1976 draft final report. 
Modifications have been made to the transit in:pedance of namgraphs 
based on experience gained through testing of the procedures. This 
manual is organized into four sections. The introduction describes the 
purposes and uses of the technique. Section two, an overview, discusses 
general parameters and asstmptions and identifies those situations in 
which the technique can be applied. Section three describes the method 
and caq,utat ion procedures and gives exao:ples of each step of the 
procedures as applied to a sao:ple problem. The appendixes contain 
nCEX>graphs and blank work sheets that can, at user's discretion, be used 
to make sane of the calculations. 

NI'IS No. PB 301-378 Pr ice AlO 

Transit Needs Analysis. 
Volune I: Transit Needs Assessment. 
Mass Transit Progran. 

W.V. Rouse&: Co., A Division of Barton-Asclman Associates, Inc. 
lMI'A-IT-09-0067-79-4, November 1977, 66p. (5 rpts). 

The St. Louis Mass Transit Program was undertaken to determine if an 
i11'>roved regional transit system was needed; it was directed at the 
m>bil i ty requirements of the total population. Special e:q>hasis was 
given to travel characteristics and needs of transit-dependent 
persons. Public transportation, as stated herein, in the St. Louis area 
will be buses on local streets and highways for the next 10-15 years. 
Volt.me I, this report, consists of three major sections: an analysis of 
regional transit service needs; an analysis of transit-dependent service 
needs; and a description of methods to evaluate alternative regional 
transit systems. In addition, seven appendices to Volune I are included 
as a separate report (IT-09-0067-79-5); It provides a detailed 
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description of the methodology aq:,loyed in the analysis. Volt.me II: 
Procedure Manual (IT-09-0067-79-6), consists of procedures used in: 1) 
analysis of existing data sources; 2) ·transit-dependent surveys; and 3) 
key person camunity surveys. Other reports in this program are: Mass 
Transit Progran for the Saint Louis Metropolitan Area (IT-09-0067-79-7), 
which defines a 1985 Mass Transit Program for the St. Louis area and 
consists of an expanded all-bus system with the addition of freeway bus 
service and park-ride facilities in eight corridors; and Public 
Acceptance Plan (IT-09-0067-79-8), which basically describes the need to 
prcm:>te and sell public transportation with tIDdest iiq>rovements and to 
gain support for the necessary financing. 

NI'IS No. PB 295-117 Price: A04 

Tran■i t Needs Analysis. 
Vola:11! I: Transit Needs Assesall!Dt - Appendices. 
Mus Transit Program. 

W. V. Rouse & Co. UdrA-IT-09-0067-79-5, NovE!Jlber 1977, 133p. (5 rpts). 
'Ibis report, Volt.me I, provides a detailed description of the 
methodology aq,loyed in the analysis. The Appendices are as follows: 
Appendix A - Definition of Terms; Appendix B - Review of Nationwide 
Research on Latent Demand and Transit-Dependency; Appendix C - Detailed 
Analysis of Existing St. Louis Travel Data with Regard to Identifying 
Regional Transit Service Needs; Appendix D - Key Person Oraumi ty Survey 
Results; Appendix E - Results of Transit-Dependent Survey; Appendix F -
Estimates of Persons in Auto less Households for 1985 and Supplemental 
Tables; and Appendix G - Smnary of Literature Review of Annotated 
Bibliography. 

NI'IS No. PB 295-119 Price: A07 

Transit Needs Anal ysi •. 
Vol IDie II: Procedure Manual. 
Mass Transl t Progran. 

W. V. Rouse & Co. tMI'A-IT-09-0067-79-6, Deceni>er 1976, 96p. (5 rpts). 
After ten years of serious consideration of acne type of steelwheel­
steelrail public transit iiq,rovements, the conclusion was reached that 
for the forseeable future, buses operating on existing streets and 
highways, with certain tIDdifications, are the IIDst cost-effective means 
to meet the St. Louis region's transit needs. Attention is focused 
herein on financing and iiq,roving existing transit service. 'Ibis volllDI!! 
provides a description and methodology utilized in the analysis, and 
provides guidelines for other urban areas. This volllDI!! consists of 
procedures aq,loyed in the transit dependent survey, in transit analysis 
of existing data sources, and in the key person camuni ty survey. In 
addition, it includes four appendices. The first two appendices present 
the survey instrunents used in both the transit-dependent and the key 
person camunity surveys. Appendix C details the survey manual used to 
train interviewers, and Appendix D describes the camunity participation 
progran. 

NI'IS No. PB 295-118 Price A05 
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The Transportation Corridor in Northwest Indiana. 
Final Report. 

Shlay, D., H. Gil, and C.J. Mill ins. Indiana University. 
"CMI'A-IT-09-0062-79-1, July 1978, 232p. 

This report describes a study of passenger transportation service in 
Northwestern Indiana South Bend to Chicago. The objective of the study 
was to determine the appropriate transportation service that would meet 
the travel needs of the residents of Northwestern Indiana including St. 
Joseph, La Porte, Porter, and Lake counties. The transportation 
corridor is defined by existing public transportation and highway 
facilities in the area fran South Bend, Indiana, to Chicago, Illinois. 
A sl.mlla.ry of the history of ccmmter transportation in the corridor is 
presented. Est ima.tes of the mmber of railroad and other trips that 
would be ma.de in the corridor in 1980, 1990, and 2000 are made. Nine 
options for providing catm.1ter transportation in the corridor are 
presented and evaluated in terms of enviroIJJEntal criteria, quality of 
service, econanic and financial factors, and special factors. The study 
reccnmends that the Chicago, South Shore, and South Bend passenger 
service be continued. 

NrIS No. PB 295-994 Price All 

Transportation SystED111 Management: .An Assessment of Inpacts. 
Interim Report. 

Wagner, F.A., and K. Gilbert. Alan M. Voorhees, Inc., prepared for tMI'A, 
FHNA, in cooperation with the F.nviroIJJEntal Protection Agency. 
tMrA-VA-06-0047-79-1, Noven:ber 1978, 118p. 

This report Sl.mlla.rizes interim results of research designed to quantify 
the impacts that Transportation Systems Management (TIM) actions have on 
the transportation system. The research methodology divided al 1 TIM 
actions into four classes: Class A - Demand Reduced; Class B - Supply 
Increased; Class C - Demand Reduced and Supply Reduced; and Class D -
Demand Reduced and Supply Increased. For each class, c~utations were 
performed to determine how a ma.j or milt i-year progran applying these 
actions would affect the area's vehicle miles traveled and vehicle hours 
traveled. Results may serve to help local areas in developing 
appropriate transportation measures for use in local TIM plans as 
required by oor regulations and State In:plementation Plans, as mandated 
by EPA pursuant to the Clean Air Act. Working papers herein describe 
experience with and inpacts of TIM actions, such as ridesharing, 
routes/scheduling, park-and-ride and express bus, work rescheduling, and 
auto restricted zones. 

NrlS No. PB 294-986 Price A09 

Transportation System Management Element. 
Final Report. 

Sterman, L., S. Schold, and B. Ferr is. East-West Gateway Coordinating 
Council. "CMI'A-W-09-0014-79-1, March 1979, 112p. 

Transportation Systems Management (TIM) denotes not only fiscal econany, 
but also the steps to be taken toward attaining broader local and 
national goals such as: energy conservation; environmental in:provement; 
equity for transit-dependents; and urban preservation. This report 
docunents the TSM planning process in the St. Louis, Missouri, region 
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and includes TIM goals and objectives, planning programs, projects and 
concepts, and project m:mitoring. A section of this report sets the 
stage and direction for future TIM planning for this area. 

NI'IS No. PB 295-349 Price AD6 

An Asseslllll!Dt of Ins ti tutianal Barriers which Prohibit Participation and the 
Projected Cost Assistance Necessary to Pro•ide Equal Opportunity to 
Caq,etitiTe and Negotiated. Qmtracts in tMrAFederally-Aaaisted. Projects. 
Final Report. 

'IRAVFN:'.A Developnent Corporation. 'tMrA-OC-06-0Z18-79-l, March 1979, 103p. 
This report provides an assessment of and recannendations for the 
rEDX>val of barriers to Minority Business Enterprise (MBE) participation 
in transit construct ion. Institutional barriers to M3E participation 
were reviewed in seven cities/sites (Houston, Albequerque, Cleveland, 
Chicago, Detroit, Los Angeles, and Pueblo Test Center), and assistance 
mechanisms were identified and assessed in terms of their effectiveness 
in providing 'Mm access to transit construction projects. In addition, 
the report outlines a goal setting process that l.MrA can apply to 
construction oriented projects. Access to the heavy construction 
industry was perceived as the m:>st crucial barrier by M3Es, majority 
contractors, assistance mechanisms, and financial institutions. The 
author reccmnends the establislment of a Da:mnstration MBE Construction 
Unit as an tMl'A-funded assistance mechanism that wi 11 have the 
responsibility of fully utilizing all of the administrative and 
progrmmatic tools available within tMl'A, to achieve a goal of twelve 
percent of the transit construction award dollars on an annual basis. 

NI'IS No. PB 300-354 Price A06 

Tl'ends in California Transit Labor Contract Settlanents. 
Final Report. 

Rae, J .w., and M.A. Grob. California Department of Transportation. tMI'A­
C.A-09-8001-79-Z, February 1978, 5Zp. 

This report reviews trends in transit labor contract settlements 
nationwide and docunents transit operator wage rate increases in 
California between 1970-1976 vis-a-vis consuners price index (CPI) 
increases. It concludes that operator wage rates in California follow 
national trends and are increasing faster than CPI. It doC\IDents the 
findings resulting frail a Ii terature review pertaining to the transit 
labor contract settlement process, trends in transit wage rates, and 
possible government roles in the process. Details of these findings and 
references to the author's publications are included in the annotated 
bibliography (Appendix D). The report recannends that al 1 involved 
parties should note the serious upward trend in transit wage rate 
increases in relation to the CPI and the implication this has on future 
public financial assistance. It further recannends that the California 
Department of Transportation should continue its present limited 
m:>nitoring role 1.mtil there is a clearer legislative mandate for active 
labor contract settlement process. 

NI'IS No. PB 2.94-956 Price AD4 
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Aasesm1e11t of Oirrent U.S. Department of Transportation 
Fire Safety Efforts. Final Report. 

Hathaway, W.T., and I. Litant. Transportation Systems Center. t.MrA-MA.-
06-0051-79-4, July 1979, 144p. 

The Urban Mass Transportation Administration (t.MrA) has undertaken the 
task of assessing the entire area of fire research to determine how to 
provide means to reduce the fire threat in transit systems, and thus, to 
provide a safer means of transportation for the traveling and ccmmting 
public. This report presents the results of that assessment by the 
Transportation Systems Center (TSC). The study identifies and 
reccnmends suitable remedial actions and reflects the present state of 
transportation fire safety efforts. Ehphasis has been placed on Federal 
Govermnent efforts, namely, those of the Department of Transportation. 
Al though the task is directed at fire safety in transit sys tans, the 
assessment encaq,asses all transportation-related fire safety. The 
intent has been to a:q,hasize the similarities existing am>ng the 
problems and programs of the IIDdes. In conducting this assessment, TSC 
has reviewed and incorporated into this report the pertinent information 
resulting frcm the following efforts: 1) a search and review of 
public/private sector prograns; Z) identification and review of existing 
data banks (materials and accident statistics); and 3) identification 
and review of existing regulations, standards, specifications, and 
guidelines. 

NrIS No. PB 299-110 Price A07 

Electrical Insulation Fire Cllaracteristics. 
VollDII! I: Flamability Testa. 

Meyer, L.E., A.M. Taylor, and J .A. York. Boeing Qxonercial Airplane 
Caq,any. tMI'A-MA.-06-0025-79-1, Decamer 1978, 247p. (2 vols). 

This report discusses the need to adopt test standards and guidelines 
for wire and cable used in rapid transit vehicles in a systEm that is 
organized and well-coordinated. As a result of this need, standard 
flamnability, sm>ke Emission, and circuit integrity tests were developed 
for electrical wire/cable insulating materials used in rapid transit 
vehicles and wayside/track installations. The objective of the program 
was to determine if currently used materials can provide a fire-safe 
environnent in temJS of low flame propagation, sm>ke Emission, and gas 
evolution, and to determine whether any of these can meet criteria that 
will be established by taking into account the fire hazards inherent in 
transit systems. O.lrrently used wire and cable insulating materials and 
new polymetric materials were requested frcmmanufacturers, and sm:ples 
were tested and ranked with respect to their performance during the 
tests. The study concludes that the objectives of the progran have been 
achieved. 

NrIS No. PB 294-840 Price All 

Electrical Insulation Fire Cllaracteristics. 
VollDII! II: Tozici ty. 

Crane, C.R., et al. FAA Civil Aercmedical Institute. 
tMI'A-MA-06-0025-79-Z, DecE!llber 1978, 102p. (2 vols). 

The research purpose was to determine the relative inhalation toxicity 
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of thermal degradation products or gaseous pyrolysis of selected types 
of electrical wiring insulations. Materials to be evaluated were 
supplied by the Boeing Ccumercial Airplane Caq,any. The toxicities of 
the camustion products of 14 electrical wiring insulations were 
evaluated using animal incapacitation as a measure of toxicity. One 
gram insulation smq,les were pyrolyzed in a quartz caii>ust ion tube 
connected in-line with a lZ.6-L-exposure chamer by an air re­
circulation assen:i>ly to form a closed exposure system. Each material was 
pyrolyzed under three thermal degradation conditions and the time-to­
incapaci tation for the shortest time condition was used to rank the 
materials in order of their potential toxicity. A rank order for all 14 
materials is presented. Techniques are suggested for converting 
measured toxicity of an insulation on wire of one size to the equivalent 
toxicity of the same insulation on wire of a different size. This 
report presents cautions and limitations on the discipline of caii>ustion 
toxicology and presents suggestions for future research. 

NfIS No. PB Z94-841 Price A06 

Proceedings of the "l'hird lMrA HliD Priori ties Omference, 
Cad>ridge, Massachusetts, Novmi>er 1978. 
Volme V: tMrA. Special Teclmology Program '\1Ubrksbops. 

/mer ican Pubic Transit Association. tMI'A-OC-06-0157-79-5, 
Noven:i>er 1978, 75p. (9 vols). 

This is a ccn:pilation of material that was presented at the Third tMI'A 
R&D Priorities Conference Workshops on t.MI'A Special Technology 
Programs. Part I of this volt.me deals with safety, qualification, and 
life-cycle costing, and includes discussions of rail transit safety and 
product qualification. Part II of this volt.me includes discussions of 
consuner need for information on transit availability, the National 
Cooperative Transit R&D Program, the Technology Sharing Program, and 
transit marketing. This volll!E contains 6 resource papers that can be 
found stmnarized in Volt.me I (general sessions and sunnarized reports). 

NI'IS No. PB 300-990 Price A04 

Safety and System Assurance Study. 
Final Report. 

Booz, Allen and Hanilton, Inc., under contract to Chicago Transit 
Authority. t.MI'A-IL-09-0033-79-1, Septmi>er 1978, 7Zp. 

This report contains the results of a study of safety and systems 
assurance-related technical management practices and processes of the 
Chicago Transit .Authority (crA). It involved an evaluation of technical 
management practices associated with system safety, equipnent 
reliability/maintainability, system availability/dependability, and 
quality assurance. Special studies of hman factors and train 
protection were performed. The primary objective of this study was to 
develop and reccmnend i~rovements in safety and systems assurance 
technical management process and practices. Speci fie reccumendat ions 
are also provided in this study to i~rove technical management 
practices and processes in all areas presented. 

NI'IS No. PB Z95-5Z3 Price A04 
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Safety Diring Special Transportation Service Trips. 
Vol'lDII! I: Transportation in Vehicles Designed for Handicapped. 

Aldman, B., S.O. Brattgard, and S. Hansson. California Deparbmnt of 
Transportation. tMI'A-Q\.-06-0098-78-Z, October 1974, lZZp. (Z vols). 

In Sweden, special transportation is provided for those who have 
di ff icul ty in using regular public transportation systems. Vehicles 
used for such services are generally small buses; all are equipped with 
a rao::p or a sna.11 elevator. Inside the vehicle, seats have been rem>ved 
and special fastening equipnent for wheelchairs has been installed. The 
University of Goteborg conducted studies on the safety aspect of loading 
and securing wheelchairs in this type of service. This report covers 
the wheelchair-securing portion of the study. This report discusses the 
six different types of chairs tested. The report concludes that 
satisfactory securement can be provided for forward and rearward-facing 
wheelchair users on the special transportation vehicles. However, side­
facing is not advisable because of the low tolerance of the hu:nan body 
to side stresses. 

NI'IS No. PB 294-969 Price A06 

Safety Dlring Special Transportation Service Trips. 
Vol'lDII! II: M>vement In and Oit of Special Transportation Service Vehicles. 

Aldman, B., S.O. Brattgard, and S. Hansson. California Deparbmnt of 
Transportation. tMI'A-Q\.-06-0098-78-1, October 1974, 83p. (2 vols). 

Special Transport at ion Services (STS) is a form of transportation in 
Sweden which provides for persons who cannot use existing public 
transportation. Special Service Vehicles (SSV) are designed to 
accamxxiate wheelchairs, and are driven by personnel who pick up 
handicapped persons at heme or work. This report deals with the safety 
factors during IIDvement into and out of SSV. Its intent is to lay a 
foundation for increased safety fran personal lnJury. Attention is 
placed upon the caq,arative risks of rao::ps and hydraulic lifts for users 
of wheelchairs. Manual lifting of passenger/wheelchair is not analyzed 
in this study. This report also relates to a study conducted by the 
Universiy of Goteborg regarding this subject area. 

NI'IS No. PB 289-132 Price AOS 

System Safety Progr1111 Plan for the Ciicago Transit .Authority. 
Program Plan. 

Booz, Allen and Hamilton, Inc., under contract to Oticago Transit 
.Authority. tMI'A-IL-09-0033-79-2, August 1978, 63p. (This report is 
Appendix A to IL-09-0033-79-1.) 

This report contains a recaimended System Safety Program Plan for the 
Oticago Transit .Authority (CTA) rail system. It contains a reccmnended 
policy statement; reccmmendations for specific actions to ilq>rove CTA 
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system safety managemmt practices and processes; and reccmnendations 
for a process of updating and re-evaluating the program plan. 
Suggestions herein build upon the substantial foundation established 
earlier by crA. The plan is divided into four sections: Safety Policy 
Statanent; Current CTA Safety Activities; Reccmnendations to strengthen 
current CTA Safety Management Practices and Processes; and 
Reccmnendations for re-evaluation and IIDdification of the System Safety 
Program. These reccmnendat ions are tailored mainly to the specific 
facilities, personnel, and philosophy of the organization of crA; hence, 
they are not intended to be a set of general guidelines for rail. 

NFIS No. PB 294-788 Price A04 
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Analysia of Life-Cycle Coat■ and Market Application of 
Flywheel Energy-Storage Transit Vehicles. 
Final Report. 

Goeddel, D.L., and G. Ploetz. Transportation Systems Center. 
UdrA-MA.-06-0044-78-2, July 1979, 180p. 

Flywheel energy storage systems are being proposed as a means of 
reducing the energy requiranents of fixed-route, milti-stop, urban 
transit vehicles. UdrA has recently coo:pleted the Phase I activities of 
its Flywheel Energy Storage Progran involving an analysis of the 
operational requirements and the conceptual design of flywheel energy 
storage vehicles for transit service. Phase I studies have paved the 
way for the succeeding program phase which includes the design, 
fabrication, test, and evaluation of prototype flywheel vehicle systems 
for denDnstrat ions in transit service. This report docunents the 
results of assessments made of. the life-cycle costs and the potential 
market applications. It presents a description of the structure, 
approach, and assu:q,tions of the analysis; defines the design 
characteristics, system capital costs, and the annual recurring 
operations/maintenance costs associated with diesel bus, trolley bus, 
and the three flywheel-powered vehicle systems considered herein; 
describes the results of the life-cycle analysis and the sensitivity of 
these results; and discusses the potential demand and the market 
applications of flywheel energy storage vehicles within transit service 
operations. 

NI'IS No. PB 300-289 Price A04 

- 50 -



12. &:X:ICKIHMICS 

Bal t inmre' s Holl ins Park Neighborhood: 
A Transportation Case Study. Final Report. 

University of Maryland. 'lMI'A--M)-11-0003-79-4, 
Septen:ber 1978, 46p. (4 rpts). 

The revitalization of central cities has been recognized by both Federal 
and State gover:iments as an in:portant national objective. Earlier 
programs that centered on central business districts are now being 
joined by progra:ns that reflect the gover:iment's increasing concern with 
various subareas of the central city. This study is a small but 
c~rehensive analysis of the transportation facilities that serve the 
Hollins Park neighborhood and identifies the transportation problems 
that residents face. Information herein was obtained frcm various city 
agencies, and frcm visits to the neighborhood to collect data on parking 
regulations, location of vacant lots and parking lots, and other 
information (.Appendix A). A bane survey was conducted and 151 families 
were interviewed. An analysis of streets, public transit, and 
alternative transportation services was al so undertaken. Information 
obtained concerned the residents' travel patterns, autCJJX>bile ownership 
and usage, bus and taxi usage, as well as other information concerning 
the quality of life. Transportation problems identified herein are: 
parking; bus scheduling; transportation for elderly and handicapped; and 
noise on Lamard Street. It is suggested that City gover:iment work with 
neighborhood organizations in order to solve these problems. 

NI'IS No. PB 290-592 Price A04 

The De..-elopnent of Measures of Service Availability.· 
Volmae I: Smmary Report. 

Leis, R.D. Battelle Colunbus Laboratories. u.fi'A-MA-06-0048-78-2, 
June 1978, 18p. (3 vols). 

This three-voltme set collectively constitutes the final report of a 
project conducted as part of 'lMI'A's Autamted Guideway Transit 
Technology (.AGIT) program. The project objective was to develop 
passenger-oriented measures of service availability that could be used 
to control the failure characteristics of .AGI' systems throughout their 
life-cycle. This volume contains a sl.llIIlary of the research, results, 
and reccmnendations. This report points out that the transit industry 
views various forms of passenger delay potential to be the appropriate 
parameters of service availability, and that system-induced delays is a 
c~lex function of R/M and operational characteristics. A methodology 
is presented herein to c~ute these relationships for sin:ple loop 
and/or shuttle systems. 

NI'IS No. PB 294-804 Price AOZ 
SET (3) PB 294-803 Price E08 

The DeYelopnent of Measures of Service AYailabil i ty. 
Volmae II: Task Technical Reports. 

Leis, R.D. Battelle ColUDbus Laboratories. "C.MI'A-MA.-06-0048-78-3, 
June 1978, 190p. (3 vols). 

The objective of this project was to develop passenger-oriented measures 
of service avai labi 1 i ty that could be used to control the failure 
characteristics of Autamted Guideway Transit (.AG!') systems. 

- 51 -



12. &X:ICJUHMICS 

Equally iu.,ortant was the need to develop a methodology for utilizing 
these measures during this control process. This volt.me is a 
CCJll)ilation of all interim reports sul:mitted during the project. It 
contains details of the research. 

NrIS No. PB 294-805 Price A09 

The ne.e lopD!Dt of Measures of SerYice Availabi Ii ty. 
VollDle III: Application Guideline Manual. 

Leis, R.D. Battelle Colu:xi>us Laboratories. UAI'A-MA.-06-0048-78-4, 
June 1978, 87p. (3 vols). 

This three-volt.me set collectively constitutes the final report of a 
project conducted as part of "lMI'A's .Autcmated Guideway Transit 
Technology (.AGIT) progra:n. This volt.me presents guidelines for the 
establisl:ment and control of service availability during the planning, 
procurement, and operational phases of an N:If system. 

NrIS No. PB 294-806 Price AOS 

Future Directions for Public Transportation: A Basis for Decision. 
Final Report. 

Wiener, A.J., et al. Polytechnic Institute of New York. 
l.MrA-NY-11-0017-79-1, Deceni:>er 1978, 87p 

This report is a long-range planning study aimed to assist l.MrA in its 
planning to meet the IIX)bility needs of the .American population in the 
caning decades. The authors have identified a nm:iber of societal forces 
and considered reasonable scenarios based upon those forces, with 
particular attention to the uq,licat ions for the DX>bi Ii ty of people in 
the public sector. Based upon considerations of population growth and 
4ispersion, energy costs and availabi Ii ty, technological advances, and 
econanic conditions, the report concludes that urban decentralization is 
likely to continue through the year 2000. Therefore, l.MrA mist accept 
and support innovative uses of the autambile and paratransit IIX)des as 
the IIDSt efficient IIX)de for IIX)St urban area trips. At the same time, 
existing conventional transit systems in dense areas mist continue to be 
supported. However, a n::ajor opportunity exists for "lMI'A to support a 
total efficient transportation syste:n in a low-density enviromnent. 
This report provides conclusions and reccmnendations for future l.MrA 
policy decisions as well as a list of references. 

NrIS No. PB 292-781 Price AOS 

Guide I ines for Design and En.luat ion of 'flDBn Factors Aspects of Autamted 
Guideway Transit Systems. Final Report. 

Wichansky, A.M., and E.D. Sussman. Transportation Systems Center. 
UAI'A-MA.-06-0081-79-1, March 1979, 197p. 

This doctment has been CCJll)i led to provide guidance in the planning, 
design, fabrication, and evaluation of h\lDall factors aspects of 
Autcmated Guideway Transit (.AGI') systems, including Downtown People 
Mover (DIM) systems. It is based on the present state of knowledge in 
the areas covered and as such it draws on: 1) past and ongoing 
research; 2) applicable national and international codes and standards; 
and 3) current practice in transportation construction, law enforcement, 
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fire safety, and military operations. Design concepts such as passenger 
safety, security, canfort, and convenience are discussed in relation to 
various J,Gf subsystems, including the vehicle, the guideway, the canmnd 
and control center, and the terminal. Potential interact ions between 
J,Gf systEmS and the surrounding ccnm.mity are discussed. The guidelines 
also address such issues as accan:oodation of the elderly and handicapped 
passengers, design for emergency evacuation, determination of levels of 
ride quality, and the optimal assignnent of cannand and control tasks to 
h1.Elalls and ma.chines. The appendix SllDIBrizes the major guidelines in a 
convenient checklist format; it is intended for use in planning and 
evaluation of existing and proposed J,Gf systems. The bibl iograhy 
provides references. 

NI'IS No. PB Z94-817 Price A09 

Guidel Ines for Undertaking a Neighborhood Transportation 
Needs Asseslmlellt. Final Report. 

'Milinazzi, T.E., J.A. &Biles, and R.L. Bish. University of Maryland. 
'tMI'A-W-11-0003-79-1, NovE1mer 1978, 1Z4p. (4 rpts). 

The purpose of this 'Manual is to present guidelines by which a 
neighborhood organization or individual citizens can analyze their 
transportation needs and present their problems to the proper agency so 
that they will get that agency's attention and a serious. evaluation of 
their problem. The 'Manual provides instructions, information, sources, 
and guidelines which may be used by neighborhood organizations to 
undertake analysis of transportation problems in their area. The ma.in 
body of this report consists of three major areas: transit projects, 
parking projects, and traffic projects. Typical problems and a 
suggested format to solve the problems are contained in each of these 
sections. Based on a literature review, results frcm a national 
questionnaire, and two case studies (Baltiimre and Pittsburgh), the 
report concludes that the problems discussed herein appear to be the 
major transportation problems now affecting the neighborhoods in the 
U.S. 

NI'IS No. PB Z90-589 Price A06 

Life Cycle Costa and Application .Analysis for New Systam. 
Conference Paper. 

Lenard, M. The MI'IRE Corporation, Metrek Division. 
'tMI'A-VA-06-0041-78-Z, May 1978, Z8p. 

This paper was presented at the Conference on Autanated Guideway Transit 
(.AGI') Technology Develo:pnent, sponsored by lMI'A, in Boston, 

Massachusetts, February ZS-March z, 1978. It reflects the view that 
both the accelerating walkway (AW) and the autanated mixed traffic 
vehicle (.AMIV) system can provide service for short urban trips. In 
this paper, estimated life-cycle costs of two premising feeder and local 
circulation systEmS (JlH and .AMIV) are examined. Cost functions for the 
JWf and the .AMIV are described; their sensitivity to design, operating 
and cost parameters are examined. The two systems are placed in the 
context of hypothetical applications to identify typical user costs. 
The AW system costs, as stated herein, are dcminated by the cost of 
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building the system. Econcmic success, therefore, is dependent on a 
large and continuing flow of users between two particular locations. 
The JMI.V system cost characteristics are dcminated by the vehicle 
capital and operating costs. For short trips in busy areas, where the 
use of the autambile is not practical or even possible, the advantage 
of JMI.V over autambiles is obvious. 

NI'IS No. PB 299-586 Price A03 

Pi ttsbargh' s Qmtral Northside Neighborhood: 
A Transportation Case Study. Final Report. 

'M>llerstrcm, W.W., J.A. &miles, and C.F. Weichert. University of 
Maryland. tMrA-M>-11-0003-79-3, Septeni>er 1978, 34p. (4 rpts). 

Pittsburgh's Central Northside neighborhood is typical of inner-city 
neighborhoods with established neighborhood stabilization and 
preservation programs. This study provides an analysis of the 
transportation system and transportation problems in the neighborhood. 
The results are useful for understanding transportation problems in the 
Central Northside neighborhood as well as contributing to a larger study 
of the relationship between neighborhood preservation and transportation 
underway at the University of 'Maryland. This report concludes that the 
residents of the Central Northside neighborhood do not seem to face any 
severe problems even though parking is a definite problem in the Mexican 
War Streets areas. Most survey respondents felt satisfied with the 
neighborhood and only a few felt that" transportation problems 
contributed significantly to their dissatisfaction with the 
neighborhood's living conditions. 

NI'IS No. PB 290-591 Price A03 

ReTiar of Local Alternatives Analyses lnTOlTing Autmated. 
Guideway Transit (Kn). Final Report. 

Lee, R.B., et al. Urbitran Associates, Inc. 't.MrA-NY-06-0057-78-1, 
February 1978, lOOp. 

The tMIA Office of Technology Developnent and Deplo}'!Dent is studying the 
attributes of .Autcmated Guideway Transit (.AGI') vis-a-vis conventional 
urban transportation alternatives in order to determine whether a need 
for .AGI' systems exists within U.S. urban areas. The objectives herein 
are to define the locally perceived role of .AGI', to determine the 
iupediments to its adopt ion, and to identify needed inprovanents to 
current and future generations of J,Gf systems. This research involved a 
review of 12 existing case studies; inquiries of 99 local officials (46 
cities); and interviews with 27 officials and others. Smmaries and 
analyses of the responses are presented herein. Findings herein state 
that m>st of the critical issues in the decision-making process are not 
J,Gf-specific, but they include costs, overhead structures, federal and 
local funding, technical risks, and public/political support. 

NI'IS No. PB 291-334 Price AOl 
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Saq,le Design for Discrete Cloice Analysis of TraYel BehaTior. 
Final Report. 

Lerman, S.R., and C.F. Manski. Carbridge Systematics, Inc. 
Udl'A-MA.-06-0049-78-8, July 1978, 70p. 

Discrete choice nx>dels represent the choices of individuals am:>ng 
alternatives such as m:,des of travel, auto, auto types · and 
destinations. This paper presents a review of the state-of-the-art in 
designing sao:ples for discrete choice analysis of traveler behavior. 
The objective is to provide a general framework for analyzing existing 
data and designing new sao:ples. This paper focuses on discrete choice 
analysis of travelers' decisions. It incorporates recent 
published/unpublished theoretical findings as well as sane new 
results. In addition, it addresses the practical concerns that arise in 
designing and using data sao:ples in travel demmd analysis. Stratified 
sao:pling, i.e., the analyst partitions the population and then selects 
the fraction of observations taken within each stratun and the toal 
saq,le size, is also discussed. Two related problems - namely, 
determining the distribution of attributes in the population, and 
estimating the choice probabi Ii ties conditional on the attributes, are 
explored. Future research is reccnmended regarding the attribute 
distribution, the choice m>del estimation, and the field of 
experimentation. 

NI'IS No. PB Z95-049 Price A04 

Smmuy of Ca.pi tal and Operations and Maintenance C.Ost Eq,erience of Autamted 
Qdd.ewa.y Transit Systam. Smmuy C.Ost Report. 

Cooke, F.A.F., et al. N.D. Lea & Associates, Inc. "lMI'A-IT-06-0157-78-Z, 
June 1978, 76p. 

This report presents the cost data developed frcm recent assessments of 
ten Autcmated Guideway Transit (.AGI') systems. The .AGI' systems discussed 
are: 1) M:>rgantown People M>ver, M:>rgantown, West Virginia; Z) AIRIRANS, 
Dallas-Fort Worth Airport, Texas; 3) JE'IRAIL, Love Field, Dallas, Texas; 
4) Cabinlift, Ziegenhain Hospital, West Germany; 5) Passenger Shuttle, 
Taq>a Airport, Florida; 6) Satellite Transit, Seattle-Tacam Airport, 
Washington; 7) Tunnel Train, Houston Airport, Texas; 8) JCT, Fairlane 
Town Center, Dearborn, Michigan; 9) 'Wmvay People M:>ver, Disney World, 
Florida; and 10) tMI Tourister, King's Daninion, Ashland, Virginia. 
Both capital and operations and maintenance costs are exanined in each 
system. Descriptive information on each system together with a smma.ry 
of performance measures is also included. The report presents unit cost 
data and cost trends, and discusses the initial phase of an ongoing 
progran to provide useful information to cities and other interested 
parties. The report also cczq>ares cost data for .AGI' systems with cost 
data for conventional transit ID>des. 

NI'IS No. PB Z94-306 Price A05 
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Thinking am.11: Transportation's Role in Neighborhood ReYitalization. 
Conference Proceedings. 

Myers, P., and G. Binder. Conservation Foundation. tMI'A-0:::-06-0188-79-l, 
May 1979, 166p. Cross reference Udl'A-UPP-78-7. 

A relatively new concept for transportation planning for citizens, and 
professionals alike is "Thinking &Dall." This docunent is based on a 
national conference on transportation's role in neighborhood 
revi tal izat ion sponsored by OOA in order to seek advice frcm citizen 
leaders and state and local officials. The report presents proceedings 
of a conference held in Baltim>re, Maryland, in February 1978 to discuss 
small-scale transportation solutions as a means of revitalizing urban 
neighborhoods. The report is organized into two sections. Section 1 
discusses major issues involved in planning for these b:q,rovements, 
including citizen involvement, the role of local goverunents, and the 

many forms of pedestrian, paratransit, parking, and street-in:provement 
strategies available to the transportation planner. Section 2 consists 
of three case studies discussed at the conference. Successful projects 
involving different techniques--in Boston, St. Louis, and Seattle--are 
described in detail. The appendixes contain a list of participants and 
a bibliography related to citizen participation and transportation 
planning. 

NrIS No. PB 296-979 Price A08 

Urban Transportation and.Neighborhood Preservation. 
Final Report. 

Bish, R.L. University of Maryland. Udl'A-M>-11-0003-79-2, 
SeptE!Ii)er 1978, 26p. (4 rpts). 

The purpose of this report/analysis is to increase the understanding of 
the relationship between transportation and neighborhood preservation. 
The materials upon which this study is based include general literature 
on transportation, the history of cities, and three specific studies 
undertaken as part of this project. 1wo of the studies are detailed 
transportation studies of neighborhoods in Bal tim:>re and Pittsburgh-­
neighborhoods typical of those with stabilization and preservation 
prograns. The third study is a national survey of neighborhood-oriented 
organizations, regarding transportation related problems and their 
identification and resolution. Major problems identified herein are: 
streets in poor repair, insufficient parking; excessive through traffic; 
and a lack of transportation for the elderly and autoless. 
Qiestionnaire returns of 104 leaders of neighborhood organizations 
revealed that the m>st cCllllDn problems encountered included: streets not 
repaired (4Wo); not enough off-street parking (4Wo); traffic passing 
through neighborhood (41%); streets not cleaned (41%); parking for 
residents (4Wo); and transportation for elderly (3Wo). 

NrIS No. PB 290-590 Price A03 
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Cmpariaon of Fuel F.concmy and Bnissions for 
Diesel and Gasoline Powered Tuicabs. 
Final Report. 

Hergenrother, K.M. Transportation Systems Center. 
tMI'A-'MA.-06-0066-79-1, July 1979, 30p. 

The objective of this study was to assess potential ~rovements in fuel 
econcmy and exhaust emissions by dieselization of the taxi fleet in a 
large urban area. Sixty-six diesel powered taxicabs and an equal nmi>er 
of gasoline powered cabs were operated for 120,000 miles each in three 
taxicab fleets in New York City. Identical cabs were powered with 
either 198 CID diesel engines or 225 CID gasoline engines. Test results 
frcm all cabs were used to determine fuel econany and exhaust 
emissions. On the road, the diesel cabs had 50 percent better fuel 
econany than the gasoline cabs. The diesel exhaust emissions (IC, CD, 
:t-Ox) were lower than the gasoline exhaust emissions over the life of the 
test. Emission fran the diesels did not appreciably degrade with 
vehicle age; and emission fran the gasoline cabs increased appreciably. 

NI'IS No. PB 298-609 Price A03 

Diesel Bus Performance Smulation Program. 
Final Report. 

Larson, G., and H. Zuckerberg. Transportation Systems Center. 
tMI'A-'MA.-06-0044-79-1, April 1979, 204p. 

This report presents the technical basis of a diesel bus ccm:puter 
si1D1lation progran that provides information on acceleration, velocity, 
horsepower, distance traveled, and fuel consuq,tion as a function of 
time fran the originating station. The progran was written for diesel 
engine operation although heat engines other than diesel may be 
substituted. Fuel econcmy calculations, using the progran, agree well 
with measurements on urban buses and may be considered as representative 
of a baseline urban bus. Ccm:ponent sul:lmdels and vehicle coefficients 
used in the program have been carefully structured to represent current 
urban buses. Basically, this report is divided into two sect ions: 
Section 2 presents a description of the ccm:puter si1D1lation m:,del; and 
Section 3 gives the information necessary to operate the progran. This 
report includes a general description of the silDllation program and the 
type of input data required, along with the results obtained by 
si1D1lating a typical transit bus. 

NI'IS No. PB 295-524 Price AIO 

Flywheel/Diesel Hybrid Power Drive: Urban Bus Vehicle Smulation. 
Final Report. 

Larson, G.S., and H. Zuckerberg. Transportation Systems Center. 
tMI'A-MA.-06-0044-78-1, May 1978, 224p. 

This report describes the results of an investigation of the 
practicality of a flywheel/diesel hybrid power drive for urban 
transit bus propulsion. The program is based on a systems approach to 
develop propulsion design concepts consistent with enviro:mnental, 
safety, operational, and econanic objectives. A si1D1lation m:,del, 
developed in the progran, was the major tool used in the investigation 
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and is described in detai 1 herein. This Imdel should be useful in 
further studies of flywheel/heat engine analyses for vehicle propulsion 
application over various drive cycles. The study recannends that a 
systems design of a flywheel/diesel power drive should be conducted 
encoo:passing all the systen elemmts in order to optimize the power 
transfer fran power source to drive wheels with respect to minimizing 
fuel consuq,tion within the constraints of safety, envirounental 
effects, and acceptable drivability. 

NI'IS No. PB 294-778 Price AlO 

Jnpact of Fare C.01 lect ion OD Bos Design. 
Final Report. 

Holcanbe, H., W. Magro, and J. Mateyka. Booz, Allen & Hamilton, Inc. 
Udl'A-IT-06-013Z-79-l, April 1979, 54p. (Z rpts). 

The primary objectives of this study are: to investigate and evaluate 
the nature of new bus designs if on-board, driver DDnitored, fare 
collect ion were rem:>ved; to postulate and assess new off-board fare 
collection methods that ccmplanent such bus designs; and to assess the 
potential synergistic effects of new buses/new fare collection systems 
that serve to iJll)rove transit efficiency and productivity, and overall 
service to the riding public. The design concept effort focused on the 
standard 40-foot transit bus. This report exa:nines the potential iupact 
on transit bus design of freeing the bus designer fran the constraint 
that fares m1st be collected and Imni tored on-board the bus by the 
drivers. Conceptual bus designs are developed, and current U.S. fare 
collection costs and total bus operating costs are assessed and coo:pared 
to those possible with new buses and coo:patible off-board fare 
collect ion sys tens. The report contains considerable information on 
both bus design and fare collection system trends in the U.S. and 
Western Europe. Al though this study focused on the standard 40-foot 
transit bus, results herein indicate that operational benefits of off­
board fare collect ion beccme greater on high capacity vehicles rather 
than on 40-foot transit buses. 

NI'IS No. PB 300-663 Price A04 

lnpact of Fare C.Ollection OD Bos Design: .Appendices A through G. 
Final Report. 

Magro, W., J. Mateyka, and S. Mmdle. Booz, Allen & Hamilton, Inc. 
Udl'A-IT-06-0132-79-Z, April 1979, 359p. (Z rpts). 

The appendixes in this report contain detailed information on transit 
bus fare collection systems operations and costs in the United States. 
Also included is an ~}~aminat ion of Swiss experience with total off-board 
fare collection systemc;. European transit bus design trends and fare 
collection systems are surveyed. Drawings of a ntmber of new bus design 
concepts coo:pat ible with off-board fare collect ion sys tens are 
presented. A discussion of technical, design, and operating cost issues 
related to bus design and off-board fare collect ion is presented. An 
extensive bibliography on fare collection and transit bus design trends 
is included in this report. 

NI'IS No. PB 300-664 Price A16 
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lnnon.tion in Public Transportation: A Directory of Research, DeYelopnent and 
Dmna■tration Projects. Annual Report, FY 1977. 

Technology Sharing Program Office of the Transportation Systems Center. 
lMrA-TSC-79-1, FY 1977, 17Zp. 

This annual publication contains descriptions of current Research, 
Developnent, and Damnstration (Rll!D) projects sponsored by the Urban 
Mass Transportation Administration (lMrA) of the U.S. Department of 
Transportation. The purpose of u.rrA's RI:&D program is to provide 
information about a wide spectrun of possible in:provements to urban mass 
transportation systems that camuni ties can use in selecting the best 
way to deal with their particular transportation requirements. For 
other annual supplements that ca:q,rise lMI'A's Rll!d) projects, see NI'IS 
n'llli>ers: PB Z13-ZZ8, 197Z; PB Z85-4Z7, 1973; PB Z85-Z44, 1974; PB Z85-
Z45, 1975; and PB Z85-Z46, 1976. 

NI'IS No. PB 295-536 Price A08 

Low Life C,Cle O>st Design Study for Paratransi t Vehicles. 
Final Report. 

Bartol, J.A., and J.G. Bishop. ASL Engineering, Inc. 
lMI'A-MA-06-005Z-78-6, July 1978, Z04p. 

The Low Life Cycle Cost (u.a:;) paratransi t vehicle program was 
structured to provide a design of a vehicle suitable for taxi 
paratransit usage and optimized for I.I.CC to the end user. This report 
includes cost estimates that were prepared for the major elements of 
1 ife cycle costing including manufacturing, maintenance, and repair 
costs. The objectives of the I.I.CC design study were: to review the 
current designs; to identify features that inpact the life cycle cost 
for taxi applications; to design a ridesharing paratransit vehicle for 
taxi application; to consider vol\lDe production; and to consider 
maintainability, reliability, safety, and other inportant features to 
assure wide acceptance in paratransit and related use. It was concluded 
that a paratransi t vehicle could be acquired and utilized over its 
extended service life at a net cost to the operator that would be less 
than that of a conventional taxicab. (See also MA-06-0052-78-7). 

NI'IS No. PB 295-080 Pr ice AlO 

lblification and En.luation of a Sma.11 Station Wagon Designed for 
Transportation of the Handicapped. 
Translation. 

Forest, J., and C.A. Versailles. Minibus Forest Inc., prepared for Centre 
de Recherche et de Developpement. Udl'A-MA-06-00Z5-79-1Z, June 1978, 
40p. (Translated fran French to English language under the Technology 
Sharing Program of U.S. Department of Transportation.) 

This Minibus report discusses the IJDdification and evaluation of a small 
stationwagon designed for transportation of the handicapped. On October 
1, 1976, the Research and Develop:nent Center-Ganada Transportation (CIJI') 
awarded a $23,500 contract to Minibus Forest, Inc. for the IJDdification 
and evaluation of a l!IDa.11 stat ionwagon designed for the transportation 
of the handicapped in a door-to-door service with a 1. 7 passenger 
occupancy rate per trip. The project ma.de it possible to determine 
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specific data (stm:Darized therein) in terms of future m:>difications. 
The report concludes that: 1) a small m:>dified stationwagon can 
transport handicapped people and provide a useful and viable service; 2) 
the prototype evaluated has the required size, capacity, canfort, and 
versatility; and 3) the cost of DDdif icat ion, weight, and gas 
consu:q>tion could be reduced if these vehicles were m:>dified en masse, 
because that would justify using a fiberglass body rather than steel. 

NI'IS No. PB 295-106 Price A03 

Paratransi t Vehicle Test and En.luation. 
VollDIE! I: Ride Ccmfort and C)Jali ty Tests. 

Wesson, L., C. Culley, and R.L. .Anderson. Dynanic Science, Inc., a 
subsidiary of Talley Industries. 'tMI'A-MA-06-0052-78-1, 
June 1978, 216p. (5 vols). 

This study presents an independent series of tests and evaluations of 
two prototype paratransit vehicles manufactured separately by ASL 
Engineering and Dutcher Industries. The intent of the progran was to 
provide performance data on the prototypes cc:npared to a baseline 
vehicle that wi 11 be used to upgrade future redesigns. The project 
consisted of 5 separate test series; the results of the progran are 
documented in a five-vohme technical report, and each vohme 
corresponds to one of the individual test series. This volume presents 
the test procedures and results of the ride canfort and quality test 
series. The tests measured the ride characteristics of the two 
prototype vehicles and a baseline passenger car as they were driven at 
controlled speeds over a specially constructed ride course. Vibratory 
m:>tions in:pacted to the driver/passengers were evaluated vis-a-vis 
International Standard ISO 2631 for driver fatigue and passenger 
canfort. 

NI'IS No. PB 295-475 Price Al0 
SET (5) PB 295-474 Price E19 

Paratransi t Vehicle Test and Evaluation. 
VollDIE! II: Acceleration and Interior Measurmll!Dt Tests. 

Wesson, L., C. Culley, and R.L. .Anderson. Dynamic Science, Inc., a 
subsidiary of Talley Industries. 'tMI'A-MA-06-0052-78-2, June 1978, 
189p. (5 vols). 

This report, Volune II, presents the test procedures and results of the 
acceleration and interior measurement test series. The tests determined 
the acceleration characteristics of the vehicles, the effects of vehicle 
acceleration/deceleration on vehicle passengers, the effectiveness of 
wheelchair restraint systems, and the available interior space for the 
driver and passengers. Performance data of the two prototypes are 
ccmpared with those of two baseline test vehicles. 

NI'IS No. PB 295-476 Price A09 
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Paratramait Vehicle Teat and EYaluation. 
Vol1111e Ill: Handling Testa. 

Wesson, L., C. Culley, and R.L • .Anderson. Dynamic Science, Inc., 
subsidiary of Talley Industries. u.rrA-MA-06-0052-78-3, 
June 1978, 94p. (5 vols). 

Volu:ne III presents the test procedures and results of the handling test 
series. The test determined the steering and handling characteristics 
of the two paratransi t prototypes and a product ion baseline vehicle. 
The tests assessed each vehicle's understeer/oversteer characteristics 
during cornering, turning, lateral accelerations, maneuvering near its 
lateral traction limits, and during rapid control reversals. 

NI'IS No. PB 295-477 Price A05 

Paratransit Vehicle Teat and Evaluation. 
Volm:ae IV: Fuel F.concmy Teats. 

Wesson, L., C. Culley, and R.L. .Anderson. Dynamic Science, Inc., a 
subsidiary of Talley Industries. u.fi'A- MA-06-0052-78-4, 
June 1978, Slp. (5 vols). 

Volu:ne IV presents the test procedures and results of the fuel econcmy 
tests conducted on the two paratransit prototypes and the baseline test 
vehicle. The test series determined the fuel econcmy of the vehicles as 
they were driven through si1D.1lated urban and suburban driving cycles. 
The relationship between fuel cons1.1q>tion and vehicle speeds was 
determined and maxim.m fuel econcmies were established. 

NI'IS No. PB 295-478 Price A04 

Paratransit Vehicle Test and EYaluation. 
Vol1111e V: Noise Tests. 

Wesson, L., C. Culley, and R.L • .Anderson. Dynanic Science, Inc., 
a subsidiary of Talley Industries. u.rrA-MA-06-0052-78-5, 
June 1978, 57p. (5 vols). 

Volu:ne V presents the test procedures and results of the noise tests 
conducted on the two paratransi t prototype vehicles and the baseline 
test vehicle. The test series measured external vehicle noise during 
acceleration, constant speed, and stationary/idle conditions. Interior 
noise at each of the passenger locations and in the driver's caq,artment 
was also measured. 

NI'IS No. PB 295-479 Price A04 
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ProceecUngs of the Third UMTA R&D Priorities Conference, 
Cambridge, ltfanacbmetta, November 1978. 
Volume D: Bua and Para.transit Technology Worbhopa. 

American Public Transit Association. UMTA-DC-06-0157-79-Z, 
November 1978, 67p. (9 vols). 

This is a compilation of material that was presented at the Third UMT A R&D 
Priorities Conference Workshops on Bus and Paratransit Technology. Part I of this 
volume deals with paratransit integration and includes discussion of operational 
technologies, experiences of the City of Cincinnati with their Urban 
Transportation Laboratory Program, the Logan Airport (Boston) Share-A-Cab 
Program, and the Rochester Dial-A-Ride Program. Part Il of this voulume, 
namely, Bus Technology, Paratransit Vehicle Development, and Flywheel Energy 
Storage Systems, contains discussions of the vehicles themselves and the Flywheel 
Energy Storage Program. This volume contains six resource papers which can be 
found summarized in Volume I of this report along with summaries of other 
workshop sessions. Volume I (DC-06-0157-79-1) includes the proceedings of the 
general sessions and a listing of conference participants. 

NTIS No. PB 300-987 Price A04 

Prototype Paratransit Vehicle as Designed 
by Steam Power Systems, Inc. Final Report. 

Schneider, P.H., and D.D. Norton. Steam Power Systems, Inc. 
UMTA-CA-06-0079-78-1, August 1976, 9Zp. 

This report discusses a prototype low pollution paratransit vehicle (PTV) designed 
and constructed for evaluation by the U.S. Department of Transportation. Special 
features of this PTV include: a large comfortable interior which would 
accommodate five passengers, an automated door and ramp system that would 
provide convenient ingress/egress for a wheelchair passenger, and a low pollution 
Ranking cycle (steam) engine. This type of vehicle aims to provide transportation 
for the infirm, handicapped, and elderly in either a Dial-A-Ride, jitney, or taxicab 
service. The PTV was completed, acceptance tested, and delivered to the U.S. 
Department of Transportation in June 1976. The report concludes that the steam 
engine propulsion system has the potential for low exhaust emissions, but needs 
considerable improvement in both efficiency and reliability before it is ready for 
installation in motor vehicles, and the PTV vehicle concept should be further 
pursued. 

NTIS No. PB 291-277 Price A0S 

Simulation of an Urban Battery Bua Vehicle. 
Final Report. 

Stickler, J. Transportation Systems Center. UMTA-MA-06-0093-79-1, 
Julyl 979, 89p. 

This report describes the computer simulation of a battery-powered bus as it 
traverses an arbitrary mission profile of specified acceleration, roadway grade, 
and headwind. The battery-bus system components consist of a DC shunt motor, 
solid-state power conditioning unit with regeneration capability, and a battery 
source consisting of a multi-unit lead acid battery. The computer model 
determines vehicle tractive effort and power consumption and computes actual 
vehicle speed for a given mission profile. The program output data is tabulated in 
a form that allows easy recognition of the operational modes and power-limited 
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regimes. The computer model uses a "modularization" format that facilitates the 
simulation of alternate propulsion systems. The model is applied to simulate the 
propulsion characteristics of a typical bus operating over a specified drive cycle. 
The results of this study demonstrate the applicability of the battery bus model 
for predicting bus propulsion characteristics under simulated drive conditions. 
This report provides charts depicting the plotting program, input data required by 
the Battery Bus Performance Program, Fortran, source listings and data files, as 
well as a Glossary of Program Constants and Variables. 

NTIS No. PB 300-306 Price A0S 

13B. BUS AND PARTRANSIT OPERATIONAL TECHNOLOGY 

Evaluation of the Cincinnati Transit lnformatian System ('TIS). 
Final Report. 

Bevilacqua, O., J. Schmidt, and W. Wade, et al. DeLeuw, Cather & Company, SAGE 
Management Consultants, Inc., and Transportation Systems Center. 
UMTA-MA-06-0060-79-1, August 1979, 12.3p. 

This document describes an evaluation of an automated transit information system 
(TIS), a variant of the automatic vehicle monitoring (AVM) concept. With TIS, bus 
transit patron boardings and exits are recorded and transmitted by radio, along 
with information on time and bus location, to a central mini-computer for storage 
and later off-line use in service evaluation and planning. This TIS evaluation is 
based on a General Motors prototype in operation in Cincinnati on selected Queen 
City Metro routes. It covers the prototype system's operations to date as well as 
a potential updating and expansion of such a system to all routes. Although the 
General Motors prototype provides the data used in this evaluation, findings are 
applicable to similar TIS systems which might be offered by other suppliers. This 
evaluation emphasizes the economic feasibility of the TIS concept through a cost­
benefit approach. Technological feasibility and institutional considerations are 
discussed. 

NTIS No. PB 300-355 Price A06 

EYaluation of Pueeng.-r Counter System for an A VM Experiment. 
Volume I: Technical Report. 

Balaram, A., G. Gruver, and H. Thomas. Gould Information Identification Inc. 
UMTA-MA-06-0041-79-1, February 1979, 168p. (2. vols). 

Passenger count information is needed by transportation planners and transit 
management to determine total transportation requirements based on projected 
passenger movement throughout the transit network. The sole objective herein is 
the evaluation of a Multi-User Automatic Vehicle Monitoring (A VM) system for 
transit and para transit users. An A VM system will be deployed on six test routes 
and ZOO buses of the Southern California Rapid Transit District and evaluated over 
a one-year period. This report contains the results of three commercial transit­
line passenger counter systems for use in transit buses, namely: Dynamic 
Controls, Inc.; Dyniman, Inc.; and International Pro-data Corporation. (One 
counter used treadle mats at each door step, and two counters used infrared 
beams located across each doorway.) The evaluation results indicated that the 
passenger counter system manufactured by Dynamic Controls, Inc. (treadle mats) 
exhibited slightly superior counting performance und~r all test conditions. 

NTIS No. PB 2.94-199 Price A0S 
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Evaluation of PaMengP.r Counter System for an A VM Experiment. 
Volume D: Test Data. 

Balaram, A., G. Gruver, and H. Thomas. Gould Information Identification, Inc. 
UMTA-MA-06-0041-79-2, February 1979, 168p. (2 vols). 

This evaluation involved environmental and laboratory testing, as well as field 
testing on a City transit (CITRAN) bus of Fort Worth, Texas. This report contains 
the test data of the evaluation of passenger counter sensors (PCS) used in transit 
buses. It also contains laboratory/field test data sheets that describe each 
specific test conducted, the number of samples involved, and the conditions 
related to test performance. Evaluation results indicated that the passenger 
counter system manufactured by Dynamic Controls, Inc., exhibited slightly 
superior counting performance under test conditions. 

NTIS No. PB 294-200 Price A08 

Field Testing of a Pulse Trilateration Automatic Vehicle 
Monitoring System in Philadelphia. 
Volume I: Executive Summary. 

O'Connor, J.F., and A.H. Riccio. Hazeltine Corporation. UMTA-MA-06-0041-77-4, 
August 1978, 29p. (4 vols). 

Automatic Vehicle Monitoring (AVM) is an important part of an overall command 
and control system for vehicle fleet management as it automatically provides the 
system operator/dispatcher with timely information on the location and status of 
all vehicles to be controlled. This report describes the Pulse Trilateration A VM 
System developed by Hazeltine Corporation and presents results of Phase I test 
program in Philadelphia. Volume I is an executive summary of the Philadelphia 
test results. The system covers fixed-route, random route, and special-case 
situations in both low and high regions and provides time-of-departure data for 
fixed-route bus. Data acquisition is automatic. Evaluation of the system's 
performance is provided by off-line simulation. 

NTIS No. PB 295-610 Price A03 

Field Testing of a Pulse Trilateration Automatic Vehicle 
Monitoring System in Philadelphia. 
Volume D: Test Results and Data. 

O'Connor, J.F., and A.H. Riccio. Hazeltine Corporation. UMTA-MA-06-0041-77-5, 
August 1978, 266p. (4 vols). 

Volume II of the Pulse Trilateration Automatic Vehicle Monitoring (AVM) System 
presents the test results and data. It describes the Hazeltine A VM system .,;nd the 
test configuration in detail, explains the data analysis and reduction tech,.1iques 
used, and proposes changes. 

NTIS No. PB 295-611 Price A12 

Field Testing of a Pulse Trilateration Automatic Vehicle 
Monitoring System in Philadelphia. 
Volume DI: Test Histograms. 

O'Connor, J.F., and A.H. Riccio. Hazeltine Corporation. UMTA-MA-06-0041-77-6, 
August 1978. (Vol. m is not available at NTIS. Limited copies available from 
UMTA/Transit Research Information Center. 4 vols). 

Volume m contains time point and location accuracy histograms for the fixed­
route, random route, and special case tests that are discussed in Volume II. 

- 64 -



13. TECHNOLOGY DEVELOPMENT AND DEPLOYMENT 

13B. BUS AND PARATRANSIT OPERA11ONAL TECHNOLOGY. 

Field Testing of a Pulse Trilateration Automatic Vehicle 
Monitoring Syatem in Philadelphia.. 
Volume IV: Teat Log Sheets. 

O'Connor, J.F., and A.H. Riccio. Hazeltine Corporation. UMTA-MA-06-0041-77-7, 
August 1978. (Vol IV is not available at NTIS. Limited copies available from 
UMTA/Transit Research Information Center. 4 vols). 

Volume IV presents the aborted and excluded tests and reproduces vehicle log 
sheets for all tests. (See also MA-06-0041-77-Z). 

800 MHz Communication Suney of the Loa Angeles Area. 
Final Report. 

Balaram, A., R. Hajovsky, and F. Heathcock. Gould Information Identification Inc. 
UMTA-MA-06-0041-79-5, March 1979, 108p. 

During 1978, as part of the Multi-User Automatic Vehicle Monitoring (AVM) 
Program, a survey was conducted to determine the suitability of utilizing the 800-
900 MHz band as the primary carrier of digital communication data pertaining to 
the Multi-User A VM Program. Testing was conducted on six routes of the 
Southern California Rapid Transit District (SCRTD) and specified area segments 
in the city of Los Angeles. The field testing involved usage of a test vehicle, 
communication equipment, and data acquisition equipment. Results were obtained 
on the area coverage, large and small scale signal variations, message error 
mechanisms, antenna polarizations, usage of different base station sites, usage of 
different band rates, and comparison with model prediction. The study also 
involved taking field measurements of such parameters as the noise level, signal 
level, signal/noise ration, throughput, and message errors. Results of the survey 
indicate that: 1) multiple base stations will be required to provide the coverage of 
the six selected SCR TD bus routes; 2.) the use of a circular polarized antenna 
system does not reduce the effects of fast fades compared to a vertical polarized 
antenna system; and 3) baud rates between 1000 and 1800 BPS can be used 
effectively for the transmission of digital data using commercial 800 MHz mobile 
radios. 

NTIS No. PB 295-043 Price A06 

The Shared-Ride Tm System Requirements Study. 
Final Report. 

Fielding, G.J., et al. DAVE Systems, Inc. UMTA-MA-06-0054-79-4, May 1979, 167 p. 
Shared-ride taxi (SRT) is different from the exclusive-ride taxi (ERT) in that the 
taxi may be shared by unrelated passengers with different origins/destinations. By 
simultaneously serving more than one passenger, SR T may improve vehicle 
productivity, permit fare reductions, and increase taxicab ridership. SRT may 
serve as an integrated-transit feeder to conventional transit in suburban 
communities. The major objective herein is to develop the system requirements 
and perform a functional design of the computer control system (CCS) for an 
automated shared-ride taxi system. Another objective is to identify the 
environmental and system context in which these requirements are applicable. 
This study provides substantial evidence that the SRT-CCS concept is technically 
feasible and within the present state-of-the-art, and economically attractive for 
SR T fleets of 50 vehicles or more. It is recommended that a developmental 
experiment, followed by several exemplary experiments, should be implemented. 

NTIS No. PB 299-2.31 Price A0S 
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Vibration Tests on Transit Buses. 
Final Report. 

Anderson, J., and H. Thomas. Gould Information Identification, Inc. 
UMTA-MA-06-0041-79-6, March 1979, 56p. 

The objective of this vibration measurement program was to quantify the 
vibration environment which would be experienced by Automatic Vehicle 
Monitoring (A VM) equipment when installed on buses during regular city route 
service operations. Two buses were utilized: 1) a General Motors Corporation 
Model 3100 provided by the Southern California Rapid Transit District, and Z) a 
Flxible Corporation Model Z07 provided by the City Transit of Fort Worth, 
Texas. The approach involved instrumenting the buses and electronic hardware on 
the buses with calibrated accelerometers and recording the output of these 
accelerometers while driving the buses over test routes at specified speeds. In 
general, the tests provided a definition of the vibration environment typical of 
transit buses used in city route service. Vibration amplitudes of the levels 
measured in the program do not pose a threat to the satisfactory operation of 
equipment produced according to industrial equipment design practice and 
fabrication methods. (See also MA-06-0041-79-1/79-Z.) 

NnS No. PB Z95-091 Price A04 

13C. NEW SYSTEMS AND AUTOMATION 

Accelerating Moving Walltway Systems: 
Ezecutive Summary. 

Fruin, J., and R. Marshall. Port Authority of New York & New Jersey. 
UMTA-IT-06-0126-78-1, November 1978, 31p. 

Accelerating Moving Walkway (AMW) Systems permit passengers to travel at 
higher speeds than conventional walkways. This report summarizes the results of 
a series of feasibility studies (6) conducted as the first phase of a program leading 
to the public demonstration of AMW systems. The general conclusion of the 
studies is that there are currently 5 AMW systems developed sufficiently to be 
considered as candidates for a public demonstration of the technology. Evaluation 
of safety indicates that these systems would be capable of operating at levebs of 
safety acceptable to the general population. Potential applications for the 
technology include a wide variety of prospective uses as a pedestrian assist system 
for airports and urban activity centers. Additionally, the systems offer a lower 
life-cycle cost and reduced energy alternative to vehicular systems under certain 
conditions. The systems are shown to be cost effective in high volume pedestrian 
corridors. (See IT-06-01Z6-78-2/78-7 .) 

NTIS No. PB 290-682 Price A03 

AGT Guideway and Station Technology. 
Volume 1: Executive Summary. 

Stevens, R.D. De Leuw, Cather & Company, and ABAM Engineers, Inc. 
UMTA-IT-06-0152-79-8, August 1979, 141p. (8 vols). 

This· summary report is one volume of an eight-volume final report associated with 
the Automated Guideway Transit (AGT) Guideway and Station Technology 
Program. The main objective of the program is to develop guideway, station, and 
weather protection concepts that will reduce the cost and implementation time 
associated with AGT systems. The outputs are intended to aid planners, designers, 
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administrators, and others considering the application of AGT systems. AGT 
describes a class of transportation systems in which unmanned vehicles are 
operated on fixed guideways in exclusive rights-of-way. This volume presents a 
summary of the work accomplished under this program. This summary reflects 
the work reported in the other seven volumes and includes the following topics: 
weather protection review; guideway and station review; design guidelines; 
evaluation models; dynamic model; guideway and station concepts; and weather 
protection concepts. This volume includes a brief introduction and a statement of 
the overall results of the project. Potential savings of up to 20 percent over costs 
associated with existing AGT systems are identified. The summary also provides a 
description of the state-of-the-art as evidenced by existing guideways, stations, 
and weather protection methods; models and guidelines to assist planners and 
designers of AGT systems; and approaches that will reduce the cost of guideways, 
stations, and weather protection. 

NTIS No. PB 299-553 Price A07 

AGT Guideway and Station Technology. 
Volume -'= Design Guidelines. 

Stevens, R.D., et al. De Leuw, Cather & Company, and ABAM Engineers, Inc. 
UMTA-IT-06-0152-79-3, March 1979, 330p. (8 vols). 

This report addresses only the design guidelines portion of the guideway and 
station work. The purpose herein is to provide guidelines for AGT planners and 
designers that will assist them in providing safe and reliable guideways and 
stations at the lowest possible life-cycle costs. Guidelines are also provided for 
AGT system sponsors to indicate the type of information that should be provided 
to the designers prior to preliminary engineering activities. Guidelines were 
prepared following a review of the guideways and stations associated with 30 AGT 
and related systems. The guidelines, which represent the current state-of-the-art 
in the design of AGT guideways and stations, focus on AGT systems with bottom­
supported, rubber-tired vehicles at-grade or above-grade guideway and station 
placement. They cover guideway and design integration and the guideway/vehicle 
interface, in addition to guideway and station design. 

NTIS No. PB 295-613 Price A15 

AGT Guideway and Station Technology. 
Volume 5: Evaluation Models. 

Stevens, R.D., et al. De Leuw, Cather & Company, and ABAM Engineers, Inc. 
UMTA-IT-06-0152-79-4, June 1979, 269p. (8 vols). 

Evaluation models are presented in this study which set forth methodologies for 
the development and evaluation of guideways and stations for AGT systems. The 
models include concept development/evaluation methodologies for both guideways 
and stations, a cost model and an implementation time model. The concept 
development methodology outlines a step-by-step procedure and describes the 
work involved in developing guideway and station concepts. The evaluation 
methodology includes the establishment of evaluation measures and goals 
including cost and time, and a procedure for evaluating concepts in both the 
schematic design stage and the preliminary design stage. A computerized life­
cycle cost model is included. The implementation time model is presented in the 
form of bar graphs and network diagrams. 

NTIS No. PB 299-034 Price A12 
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AGT Guideway and Station Technology. 
Volume 6: Dynamic ModeL 

Stevens, R.D., and J.G. Silletto, et al. De Leuw Cather & Company, and ABAM 
Engineers, Inc. UMTA-IT-06-0152-79-5, July 1979, 97p. (8 vols). 

This volume complements Volume 4; it focuses upon guideway dynamics and 
includes consideration of vehicle/guideway interactions in terms of vehicle ride 
quality and guideway surface profiles at the Fairlane system in Dearborn, 
Michigan, and the Morgantown system in Morgantown, West Virginia. Data 
reviewed for all AGT systems and measured directly on these two systems include 
vertical, lateral, and longitudinal motions as well as limited data on roll, pitch, 
and yaw. The measured ride quality data are compared with results for the 
AIR.TRANS system at Dallas-Fort Worth Airport and with results for other modes 
including automobiles, buses, and trains. The report concludes that the model ride 
quality predictions agree reasonably well with the data measured at Morgantown 
and Dearborn. 

NTIS No. PB 299-153 Price A0S 

AGT Guideway and Station Technology. 
Volume 7: Guideway and Station Concepta. 

Stevens, R.D., et al. De Leuw, Cather & Company, and ABAM Engineers 
Incorporated. UMTA-IT-06-0152-79-6, July 1979, 418p. (8 vols). 

The guideway concepts work in this study includes a discussion of various 
materials and construction techniques and assesses their applicability to AGT. 
Selected existing AGT guideway designs are examined and modified to reduce 
costs. New guideway concepts are developed based on the use of both 
conventional and innovative materials and construction techniques. Four baseline 
station concepts are developed, costed, and examined. A selected number of the 
developed guideway and station concepts are evaluated and illustrated through 
photomontages and models. 

NTIS No. PB 299-411 Price A18 

AGT Guideway and Station Technology. 
Volume 8: Weather Protection Concepta. 

Stevens, R.D., et al. De Leuw, Cather & Company, and ABAM Engineers Inc. 
UMTA-IT-06-0152-79-7, August 1979, 249p. (8 vols). 

In this volume, weather protection concepts are presented for guideways 
associated with AGT systems; emphasis is on minimizing costs and energy 
consumption and max1m1zmg system operability/reliability during winter 
weather. Concepts include a comparison of embedded pipe and electric heating 
systems. The report discusses: the effect of insulation on energy consumption 
and overall system costs; the efficiency of internally/externally placed insulation; 
the feasibility of reducing electric heating energy costs by utilizing residual 
guideway heat; the costs of beam modification to minimize snow accumulation on 
guideway; and the effect of system operating and physical characteristics upon 
heating energy costs for pavement and rail heating. AGT physical characteristics 
are analyzed to indicate the overall sensitivity of different AGT configurations to 
winter weather and the resulting countermeasures warranted. 

NTIS No. PB 299-746 Price All 
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AIR.TR.ANS Urban Technology Program. 
Phase I: Final Design Report. 

Albach, W.C., et al. Vought Corporation. UMTA-TX-06-00Z0-78-1, 
January 1978, Z89p. 

AIR.TRANS is an Automated Guideway Transit (AGT) system that provides inter­
terminal transit service for passengers at the Dallas/Ft. Worth Airport. The 
successful deployment of this system prompted the investigation of the extension 
of AGT technology into the urban areas to relieve congestion and pollution caused 
by auto and bus traffic. Phase I of the AIRTRANS Urban Technology Program 
(AUTP) covers the activities of the Vought Corporation, which tested the system 
for urban application. Independent assessments were made by the Transportation 
Systems Center. Recommendations made were: higher operating speeds; better 
passenger acceptance; reduced capital and operating costs; increased reliability; 
better all-weather capability; and increased energy efficiency. The overall 
conclusion reached in Phase I of the AUTP was that the existing AIR.TRANS AGT 
system can be improved for urban deployments. 

NTIS No. PB Z91-1Z8 Price Al3 

AIR.TRANS Urban Teclmology Program. 
Phase D: Inspect, Repair as Necessary (IR.AN) 
Program on the AIR.TRANS AGT Vehicle. 

Hawkes, D.L. Vought Corporation. UMTA-TX-06-00Z0-79-1, August 1978, 64p. 
The main objective of this research was to critically evaluate the condition of an 
Automated Guideway Transit (AGT) vehicle after Z68,000 miles and five years of 
operation, and to provide a guide for the establishment of IRAN plans for future 
AGT systems as they are deployed in an urban environment. A program plan was 
developed to systematically inspect the structural and other subsystems of the 
vehicle in operation at the Dallas/Ft. Worth Airport. The approach included non­
destructive tests (NDT) procedures, including radiograph, and dye penetration. A 
high-powered magnifying lens with bright lighting conditions was also employed in 
the inspection. The detailed inspection revealed a sound frame and chassis 
construction with no evidence of cracking in the welded structure. The other 
subsystems inspected, such as the suspension and drivetrain, displayed normal 
wear pattems. Repairs were made on acrylic/fiberglass exterior body panels. 
Subsequent followup revealed these repairs generally failed. The result of the 
project indicates that the maintenance procedures developed for this system are 
excellent. With the exception of the exterior body panels, the vehicle appears 
capable of attaining the ZO-year service life. A five-year IRAN program is 
recommended to assure continued high performance. 

NTIS No. PB Z94-784 Price A04 

.Assessment of the Tunnel Train System at 
Houston Intercontinental Airport. Final Report. 

Yen, A.M., et al. SRI International. UMTA- IT-06-0135-77-3, 
December 1977, 106p. (6 rpts). 

SRI is under contract to assess the systems at Seattle-Tacoma International 
Airport, Fairlane Town Center, Tampa Intemational Airport, Walt Disney World, 
and King's Dominion Amusement Park. The purpose is to provide a uniformly 
documented presentation of Automated Guideway Transit (AGT) installations for 
UMT A's AGT program, and to establish the state-of-the-art for AGT systems for 
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ultimate use in planning, evaluating, and deploying future systems. This report 
describes and assesses the Tunnel Train System at Houston Intercontinental Airport, 
which was installed in 197Z as a replacement of an earlier battery-powered tug 
system. Information and data were collected through surveys of technical literature; 
formal site visits; interviews with operators, management, and engineering personnel; 
and a visit to the system manufacturer. In the proposed extension of the terminal, 
the airport will have to decide whether to upgrade or extend the tunnel train or to 
install a new system. In terms of current demand, the system serves its purpose 
adequately. 

NTIS No. PB Z86-641 Price A0S 

Automated Guideway Transit Technical Data. 
Compendium. 

Chambliss, A., et al. The MITRE Corporation. 
UMTA-VA-06-0041-79-4, April 1979, 1Z4p. 

The intent of this compendium is to provide background data for general 
management-level discussions of Automated Guideway Transit (AGT) programs, 
systems, and other urban transportation modes. Data are presented on generals 
sytem characteristics, cost, energy, and environmental issues for AGT, rapid rail, 
light rail, and transit bus systems. In addition, a summary of 19 Downtown People 
Mover (DPM) proposals is provided. Raw data and assumptions are supplied in the 
appendix to provide a base for additional study. Data are divided into four main 
sections: 1) AGT Overview; Z) Transportation System Economics; 3) Energy and 
Environmental Issues; and 4) Downtown People Mover Summary. The information 
includes city estimates of DPM capital cost, operating and maintenance costs, 
ridership, and operating hours. 

NTIS No. PB Z95-095 Price A06 

Entrainment and Platooning Analysis and Design. 
Appenm B: TRAINSIM Simulation Program User's Guide. 

Lorenz, D., C. Lindgren, and J. Mahaffy. Otis Elevator Company. 
UMTA-IT-06-0148-79-6, February 1979, 184p. 

This document describes TRAINSIM, a Fortran simulation program developed to 
support the Vehicle Longitudinal Control and Reliability (VLCR) Entrainment 
studies. The program is capable of simulating the operation of a single "master" 
vehicle, a low-speed collision of the master vehicle into a stopped "slave" vehicle 
to effect coupling, and the operation of a coupled two-vehicle train. Longitudinal 
control is provided on the master vehicle only. This volume documents the study 
work done on entrainment and platooning analysis and design as related to vehicle 
longitudinal control. Entrainment concept analysis, entrainment control studies, 
automatic coupler alignment and hardware concepts, entrainment cost analysis, 
and platooning studies are also included. With over 400 simulations logged, 
TRAINSIM has been well exercised. A good deal of this exercise has been directed 
toward testing and validating, with the result that the authors consider the 
current version of the program operational. 

NTIS No. PB Z97-1Z9 Price A09 
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Morgantown People Mover Inductive Communications 
System Design Summary. Final Report. 

Johnstone, T.N. Boeing Aerospace Company. UMTA-MA-06-0048-78-6, 
September 1978, 187p. 

This report documents the experience obtained during the design and development 
of the Inductive Communication System (ICS) used on the Morgantown People 
Mover (MPM). The ICS system design evolution, problems encountered and the 
rationale for their solution, supporting analytical modeling, and recommendations 
are presented herein so that future system designers can benefit from this 
experience. The Morgantown project, which began in 1969, is an UMTA 
demonstration program that provides a personal rapid transit system between the 
CBD in Morgantown, West Virginia, and the widely separated campuses of West 
Virginia University. The MPM system is an automated, two-mode transit system 
that consists of a fleet of electrically powered, rubber-tired, passenger-carrying 
vehicles, operating on a dedicated guideway network under computer control. The 
scope of the ICS is that set of wayside and vehicle electronics for uplink and 
downlink signaling that implements collision avoidance, vehicle longitudinal 
control, vehicle door control, and status reporting throughout this report. The 
system that operated through June 1978 (Phase I) is being used as the system 
baseline, and the Morgantown expanded system (Phase Il)- under contract at the 
time this report was written-will be presented as changes from this baseline. 

NTIS No. PB 295-750 Price A09 

Operation of Automated Guideway Transit Vehicles in Dynamically 
Reconfigured Trains and Platoons: Extended Summary. Final Report. 

Shladover, S. Massachusetts Institute of Technology. 
UMTA-MA-06-0085-79-1, April 1979, llZp. 

This project grew out of a conviction that an automated guideway transit (AGT) 
system had the flexibility of operating either with individual vehicles or with 
functional multi-vehicle trains, and with the capability of forming (entraining) 
trains during trips, could off er significant advantages over either single vehicles 
or fixed train systems for some urban applications. The study serves as a broad­
based preliminary evaluation of the potential advantages/disadvantages of 
entrained AGT. It includes an investigation of the applications for which 
entrained AGT is well suited, and an assessment of how much capacity 
improvement it can offer. The study shows that passenger capacity of AGT 
systems may be increased by operating vehicles in dynamically-reconfigured trains 
or platoons. 

NTIS No. PB 300-513 Price A06 

Proceedings of the Third UMTA R&D Priorities Conference, 
Cambridge, Massachusetts, November 1978. 
Volume ID: AGT and AdYaDced Systems Workshops. 

American Public Transit Association. UMTA-DC-06-0157-79-3, 
November 1978, 89p (9 vols). 

Part I of Volume m deals with AGT socioeconomic research and AGT applications 
and includes discussions of the AGT Socio-Economic Research Program, the 
Morgantown and AIR TRANS People Movers, and the Downtown People Mover 
Program. Part II of this report contains discussions of the AGT R&D Program, the 
Advanced Group Rapid Transit Program, and the Automated Guideway Transit 
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Technology Program. This volume contains seven resource papers which can be 
found summarized in Volume I of this report along with summaries of other 
workshop sessions. 

NTIS No. PB 300-988 Price A0S 

PRT Impact Study: The Phase I PRT Impact an Morgantown 
Tra,rel Traffic and Aaaociated Activities. Final Report. 

Elias, S.E.G., and R.E. Ward. West Virginia University. 
UMTA-MA-06-0026-79-1, July 1979, 88p. (3 vols). 

A new and revolutionary public transportation system, the Morgantown Personal 
Rapid Transit (PRT) System began regular passenger service operation in 
Morgantown, West Virginia, in October 1975. This is a study of the impact of 
Phase I Morgantown PRT, the first fully automated transportation system 
operational in a city environment. The study was designed to record the effect of 
the system operation on traffic and associated activities in the areas adjacent to 
the PRT. The intent of the study was to provide information useful to other areas 
contemplating the Automated Guideway Transit (AGT) type installations. The 
PR T system served approximately 38% of the Morgantown residents. During the 
course of the study, it was concluded that the system was a major force in 
influencing travel habits, and that residents of the service area used autos for 
their trips less often than they did prior to the PRT. Compared to the bus system, 
which it replaced, the PR T is carrying more than the previous share of the total 
trips of the bus. Basically, this report contains an analysis and a comparison of 
the travel, traffic, and associated activities in Morgantown before and after the 
PR T became operational. 

NTIS No. PB 300-341 
SET (3) PB 300-340 

PRT Impact Study Operational Phase. 
Volume I: Tra,rel Analysis. Final Report. 

Price A0S 
Price E08 

Elias, S.E.G., et al. West Virginia University. 
UMTA-MA-06-0026-79-Z, July 1979, 98p. (3 vols). 

This volume focuses on the analysis of transportation related conditions which 
existed in the PR T service area in the spring of 1977. 

NTIS No. PB 300-342 Price A0S 

PRT Impact Study Operational Phase. 
Volume D: Data Collection Procedure and Coding Manual. 
Final Report. 

West Virginia University. UMTA-MA-06-0026-79-3, July 1979, 119p. (3 vols). 
This volume documents the procedures used in collecting data which describes 
transportation related conditions following the commencement of passenger 
service. 

NTIS No. PB 300-343 Price A06 

- 7Z -



13. TECHNOLOGY DEVELOPMENT AND DEPLOYMENT 

13C. NEW SYSTEMS AND AUTOMATION 

A Quantitative Emuation of Service-J;)ependability Modeling 
Approaches for Automated Guideway Transit. 

Roesler, W.J., S. Haberman, and H.Y. Chiu. The Johns Hopkins University. 
UMTA-MD-06-002.5-79-1, May 1979, 117p. 

Automated Guideway Transit (AGT) systems, intended to operate without vehicle 
and station personnel, are controlled remotely from a central operations area. 
The purpose of this study is to provide a quantitative assessment of several 
different types of models to identify their applicability , data requirements, and 
computational cost. Three modeling approaches are examined: an analytic 
network model; a Monte Carlo sample trip model; and a stratified probabilistic 
failure-sampling model using a detailed operational simulation. A set of 
evaluation criteria was formulated, and a case study approach was used to apply 
each model to the same scenario. The modeling approaches were programmed in 
the PL/I language, and were operated as executable load modules on the IBM 
360/91 to obtain cost estimates. 

NTIS No. PB 2.99-584 Price A06 

ReTiew of Dual Mode Case Studies. 
Final Report. 

Lenard, M. The MITRE Corporation, 
UMTA-VA-06-0041-79-5, April 1979, 40p. 

This report presents a summary and comparison of three dual mode case studies, 
namely: 1) Milwaukee Case Study, 1970; 2.) Milwaukee Planning Case Study, 1970; 
and 3) Orange County Planning Case Study, 1976. These studies investigated bus­
sized dual mode transit vehicles, in the context of comprehensive transportation 
plans for selected metropolitan areas. A description of technologies, operations, 
and implementation plans form the basis of each of the three dual mode case 
studies. In this report, the relationship between the three studies is described; the 
respective methodologies, assumptions and conclusions are summarized and 
compared to provide a perspective on the present status of dual mode 
technology. A concluding remark stated herein is that Orange County seems less 
well suited for a successful application of dual mode technology than Milwaukee. 
This appears to be due more to Orange County being less well suited to any fixed 
guideway transit service, than to nature of dual mode technology. 

NTIS No. PB 2.95-442. Price A03 

Study on Hydrostatic Drives for Small AGT Vehicles. 
Final Report. 

Adams, G.J., and L. Hoover. Mobility Systems and Equipment Company. 
UMTA-CA-06-0089-78-1, October 1978, 12.lp. 

This report presents an analysis of hydrostatic drives applicable as propelling units 
for Automated Guideway Transit (AGT) small vehicles. The study includes a 
comprehensive state-of-the-art survey of hydrostatic drive units; the 
development, design, and performance requirements for a 15 HP hydrostatic drive 
propulsion system for an AGT system; and a series of testing on a 15 HP unitized 
hydrostatic unit to evaluate performance characteristics and acoustic noise. This 
report indicates that acoustical noise in the unitized hydrostatic drive unit can be 
reduced by acoustical isolation and insulation levels low enough so as not to 
interfere with conversation outside of the vehicle. 

NTIS No. PB 298-805 Price A06 
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Vehicle Lcmgit11diual Control and Reliability Project: 
Lcmgitudinal and Lateral Control Cost and Weight ModeL 
Final Report. 

Graver, C.A., and W.C. Womack. Otis Elevator Company. 
UMTA-IT-06-0148-79-11, June 1979, 150p. 

This document describes an automated cost and weight model for Vehicle 
Longitudinal and Lateral Control (VLC) systems. The model focuses on system 
components that vary with lateral control option. The model is used to evaluate 
the cost and weight of VLC designs for four classes of AGT (GR T) large and small, 
and Personal Rapid Transit (PRT). The report is organized in three technical 
sections: 1) Methodology and model description; 2) Model use; and 3) Model growth 
potential. Conclusions are provided in the last section with model code 
reproduced in the appendix. The authors state that a usable life-cycle cost and 
weight model is available for immediate application to AGT nominal designs and 
control alternatives. 

NTIS No. PB 299-526 Price A07 

Vehicle Lcmgitudinal Control and Reliability Project: 
A Re'riew of Entrainment Technology. Final Report. 

Schumacher, P., editor. Otis Elevator Company. UMTA-IT-06-0148-79-1, 
February 1979, 92p. 

This report documents the results of a survey of entrainment technology 
conducted for the Vehicle Longitudinal Control and Reliability (VLCR) project. 
The technology review evaluates the state-of-the-art in train formation and 
identifies those areas requiring special attention for automated guideway transit 
(AGT) systems. The information summarized herein was derived from: a 
literature search and review; discussions with coupler manufacturers; a 
questionnaire to rapid transit operators; and a study of transit authority coupler 
specifications. The methods and results obtained are described herein. 
Discussions with coupler manufacturers led to the formation of a list of existing 
coupling equipment applicable to systems and the assessment of potential 
difficulties in the adaptation of coupling equipment to AGT vehicles. Areas 
requiring further development are identified. This report concludes that the lack 
of information in the area of automatic vehicle longitudinal control means that 
the formulation of appropriate concepts in this area will require more basic 
work. This report also presents a number of preliminary conclusions. 

NTIS No. PB 300-372 Price AOS 

Vehicle Lcmgitudiual Control and Reliability Project. 
Volume 2: Part C -A Review of AGT Propulsion Conditioning, 
Braking and Power Distribution Technology. Final Report. 

Schumacher, P., editor. Otis Elevator Company. UMTA-IT-06-0148-79-2, 
June 1979, 78p. (4 rpts. in Vol. 2). 

This report is part of an overall review of AGT longitudinal control technology 
performed as part of the Vehicle Longitudinal Control and Reliability (VLCR) 
project. Volume 2 consists of 4 separate parts/reports. The purpose of each of 
these reviews is to assess the current state-of-the-art in the particular technology 
and to judge the applicability to automated guideway transit (AGT) systems. This 
document presents a review of AGT propulsion, power conditioning, braking, and 
power distribution technology. The review was performed to obtain top level 
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information that can be used by system designers, specification writers, and 
regional planners as baseline considerations. The appendix contains an annotated 
bibliography. 

NTIS No. PB 300-373 Price A05 

Vehicle Longitudinal Control and Reliability Project. 
Volume 3: Longitudinal Control Analysis and Design, 
Part A - SLT and GRT Systems. Final Report. 

Petrino, E., et al. Otis Elevator Company. UMTA-IT-06-0148-79-7, 
May 1979, 836p. (2 rpts in Vol 3). 

This report documents the analytic design and simulation work performed for 
shuttle-loop transit (SL T) and group rapid transit (GR T) longitudinal control 
systems. It describes the activities performed in developing single-thread 
longitudinal control system designs that permit short-headway operation. This 
study relates to current systems that operate at headways greater than 20 seconds 
using fixed-block protection as well as systems that operate at headways in the 5-
second regime, using moving-block protection. 

NTIS No. PB 298-766 Price $24.00 

Vehicle Longitudinal Control and Reliability Project. 
Volume 3: Longitudinal Control Analysis and Design, 
Part B - PRT Systems. Final Report. 

Schumacher, P., editor. Otis Elevator Company. UMTA-IT-06-0148-79-8, 
May 1979, 178p. (Z rpts in Vol 3). 

This report documents the analytic design and simulation work performed for the 
personal rapid transit (PR T) longitudinal control system. Objective stated herein 
was to develop and evaluate candidate longitudinal control systems for very-short­
headway operation of small transit vehicles. This study included a general view of 
the state-of-the-art in PRT systems, a detailed evaluation of applicable operating 
policies, an evaluation of control design techniques, and an assessment of key 
hardware implementation issues. The author concluded that PRT systems with 
time headways as low as 0.5 seconds appear to be feasible. This study found that 
conventional operating policies are not appropriate for such systems, but that 
alternate policies can be defined which assure safe and efficient system 
operation. This study also addresses the "safe approach" policy, develops a 
controller, and analyzes and tests the controller via simulation. 

NTIS No. PB 298-767 Price A09 

\ 7ehicle Longitudinal Control and Reliability Project. 
Volume -i: Reliability Enhancement Analysis and Design 
Test Report. Final Report. 

Womack, W., et al. Otis Elevator Company. UMTA-IT-06-0148-79-9, 
May 1979, 321p. 

The Vehicle Longitudinal Control and Reliability (VLCR) Program is a part of the 
Automated Guideway Transit (AGT) Technology Program that provides for 
reliability improvement as a separate task. This document is the final report of 
the Reliability Enhancement Studies for the VLCR project. It contains the results 
of a literature search, the development of reliability enhancement techniques, 
AGT component enhancement, the use of redundancy, enhanced AGT design, and a 
detailed implementation of selected VLC systems. The objective of this 
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reliability enhancement task is to develop techniques to enhance the reliability of 
VLC systems, and it includes an extensive survey of reliability enhancement 
techniques previously employed by U.S. Government and industry programs. 

NTIS No. PB 2.99-52.5 Price A14 

Vehicle Longitudinal Control and Reliability Project. 
Volume 5: VLCR Entrainment and Platooning Analysis and Design -
Parts A and B. Fmal Report. 

Lorenz, D., et al. Otis Elevator Company. UMTA-IT-06-0148-79-5, 
February 1979, 534p. 

The Automated Guideway Transit Technology Program (AGTP) is directed towards 
the development of critical technologies that provide the foundation for the 
successful deployment of AGT systems. This report addresses longitudinal control 
aspects of automatic entrainment and platooning concepts. The project objectives 
were: to develop functional/performance specifications for longitudinal control 
systems; to perform an analytical and experimental evaluation of an automatic 
coupling/decoupling system suitable for trained vehicle operation and failed 
vehicle pulling and pushing; to establish design concepts and specifications for 
automatic coupling systems; and to perform an assessment of the platooning 
concept and establish platooned vehicle operation. The report includes review of 
status of existing technology, specification of design goals and requirements, 
detailed mathematical modeling, analysis and simulation, development and 
specification of design concepts and their mechanizations, and some experimental 
validation of the design. 

NTIS No. PB 2.99-798 Price AZ3 

13D. RAPID RAIL VEHICLES AND SYSTEMS. 

Energy Storage Propulsion System for Rapid Transit Can: 
Test Results and System EYaluatian. Final Report. 

Raskin, D. Metropolitan Transportation Authority. UMTA-NY-06-0006-78-1, 
October 1978, 140p. 

The objectives of this test program were to evaluate the ability of the energy 
storage (ES) system to: reduce propulsion energy usage; reduce propulsion power 
demands; and reduce tunnel heating caused by propulsion energy use. This report 
describes the test and evaluation of the ES system for rapid transit cars. 
Characteristics of the system were investigated by installing novel equipment 
under two New York City (NYC) subway cars and operating the cars both under 
test track conditions and in revenue service on several lines of the NYC transit 
system. Tunnel heating effects, power reduction, gyroscopic forces, and other 
elements were also investigated. Overall propulsion energy reductions of 14-16%, 
vis-a-vis conventional equipment, were measured in revenue service operations. 
The author states that the equipment tested under the two R-32. cars 
demonstrated that on-board flywheel energy storage is an impressive means for 
achieving major savings in transit car propulsion energy. 

NTIS No. PB 300-918 Price A07 
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Laboratory EYaluation of Concrete Ties and Fastenings 
for Transit Use. Final Report. 

Hanna, A.N. Construction Technology Laboratory. UMTA-MA-06-0100-79-8, 
March 1979, 79p. 

This report was prepared as part of an ongoing research effort by UMT A to 
develop standard concrete ties for rapid transit use. The overall objective was to 
fabricate and evaluate, by laboratory tests, standard ties of different designs 
intended for transit use. Two tie designs, a pretensioned monoblock and a post­
tensioned two-block, together with preliminary specifications for tie manufacture 
were developed in an earlier study by the Transit Development Corporation. To 
evaluate the adequacy of these tie designs and specifications, this laboratory 
investigation was sponsored by. UMTA. Objectives of the investigation were to 
evaluate the adequacy of: 1) each of 3 fastening systems; 2.) each of the tie 
designs; and 3) the assembled track components with ties supported on ballast and 
subjected to simulated rapid transit loading. This report describes laboratory 
methods for tie fabrication and present results of tests on ties and fastenings. As 
a result of the laboratory testing program, preliminary specifications prepared 
under the earlier contract were modified and presented in a separate report. 

NTIS No. PB 2.97-533 Price A0S 

Measurement Program for E•aluation of Concrete Ties and 
Fastenings in Transit Track. Final Report. 

Hanna, A.N. Construction Technology Laboratories. UMTA-MA-06-0100-79-2., 
March 1979, 42.p. 

This report was prepared as part of an ongoing research effort by UMT A to 
develop standard concrete ties for rapid transit use. The report outlines a 
measurement program to obtain data on the performance of standard tie designs 
and fastening systems under field service co11-ditions. In addition, the program 
identifies limited data to be obtained from a wood tie track for comparison. 
Recommendations are presented for a measurement program for monitoring the 
performance of different cross-tie track systems under typical transit 
conditions. The following topics are discussed herein: type of data to be 
collected; type of instrumentation to be installed; type of equipment required for 
data acquisition; test schedule; and criteria for evaluating test data. The 
recommendations presented herein are applicable to wood and concrete cross-tie 
track systems. 

NTIS No. PB 2.97-570 Price A03 

Noise Abatement in Rail Rapid Transit: Effect of Some Variations. 
F:inal Report. 

McShane, W.R., and S. Slutsky. Polytechnic Institute of New York. 
UMTA-NY-11-0002.-79-1, December 1978, 163p. 

In this report the noise abatement methodology (accomplished in earlier works) is 
refined and a number of case studies conducted. This report focuses on changes in 
the system-wide treatment plan, the program cost, and the net impact due to such 
factors as: variations in discount rate; changes in abatement target level; 
introduction of new cars; prohibition of certain treatments such as resilient 
wheels and steel el barriers; and specification of certain treatments on a 
categoric basis. A program costing in the order of $5.0 million annual cost for in­
train abatement was found to have the greatest abatement per unit cost. 
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Additional studies on in-community abatement are reported herein. 
NTIS No. PB Z9Z-03Z Price A08 

Noise Degradation over Time in Rail Rapid Transit Cars. 
Final Report. 

Slutsky, S., W.R. McShane, and J.J. Starace. Polytechnic Institue of New York. 
UMTA-NY-11-000Z-79-Z, December 1978, 69p. 

The purpose of this effort was to study the degradation of noise quality of 
selected cars over time, and to relate this degradation to treatment events if 
possible. Three car types were studied: IRT cars comparable to the R17; IRT cars 
(Rl 7) with a special design feature-the traction fault detector; and R46 cars. 
Because of the measurement problems encountered, the project has in fact two 
sets of major results: 1) those relating to the novel data collection and analysis 
methods employed; and Z) those relating to wheel-rail interaction and 
degradation. This program was carried out with the active cooperation of the 
New York City Transit Authority to determine the length of time after wheel 
truing operations during which the treatment remains effective from a subway 
noise suppression point of view. The complicating effects of impact noise due to 
rail joints were studied and the effect of replacement of three bolted rail 
connections by welds was studied from the viewpoints of changed noise emission 
character and system quieting. Deductions from the above measurements, 
together with a printout of car maintenance records, resulted in estimates of car 
interior noise degradation of 5dB during the second three months. It was further 
estimated that the replacement of bolted joints by welded connections would 
result in a 5 to lOdB system noise decrease. 

NTIS No. PB Z9Z-03 l Price A04 

Noise Rating Criteria for Elen.tecl Rapid Transit Structures. 
Interim Report. 

Schultz, T.J. Bolt Beranek and Newman, Inc. UMTA-MA-06-0099-79-3, 
May 1979, 146p. 

This report presents the results of the first task of a five-task program dealing 
with the reduction of noise from elevated structures in use in U.S. rail rapid 
transit systems. The purpose herein is to recommend criteria for rating the noise 
radiated from elevated rapid transit structures during train passages, so that 
different types of structures can be inter-compared with respect to their noise 
impact on the immediate neighborhood, or alternatively, so that noise abatement 
programs for elevated structures may be developed on a rational basis. This 
report reviews studies that have been made to determine the impact of rail 
transportation noise on the community; compares subjective response to rail noise 
with that due to road traffic and aircraft noise; and finds these responses to be 
nearly the same. The report delineates and illustrates application of the 
Fractional Impact Method to assessment of the community impact of elevated 
structure noise, based on the results of numerous social surveys on noise, and 
widely used by Environmental Protection Agencies for environment impact 
statements. 

NTIS No. PB Z97-419 Price A07 
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PJ:eclicticm and Control of Noise and Vibration 
in Rall Tnmsit Systems. Final Report. 

Kurzweil, L.G., and R. Lotz. Transportation Systems Center. 
UMTA-MA-06-002.5-78-8, September 1978, 12.4p. 

This report presents a unified and organized compilation of the techniques, 
procedures, and data currently available for the assessment and control of urban 
rail noise and vibration. It is intended to serve as a reference source for transit 
property personnel and their consultants. The noise environments treated include 
community noise and vibration near rail lines, vehicle interior noise of urban and 
intercity passenger trains, locomotive cab noise, and noise in stations and 
tunnels. 

NTIS No. PB Z94-968 Price A06 

Preliminary Specificaticma for Standud Concrete Ties 
and Fastenings for Transit Track. Final Report. 

Hanna, A.N. Construction Technology Laboratories. 
UMTA-MA-06-0100-79-3, March 1979, 50p. 

This report was prepared as part of an ongoing research effort to develop standard 
concrete ties for rapid transit use. The overall objective was to fabricate and 
evaluate, by laboratory tests, standard ties of different designs intended for 
transit use. The tie designs, a pretensioned mono-block, a post-tensioned two­
block, and preliminary specifications for tie manufacture were developed earlier 
by the Transit Development Corporation. The revised specifications herein cover 
requirements for component materials, manufacturing procedures, and handling of 
mono-block and two-block concrete cross ties, pads, and insulators for rapid 
transit use. It also includes requirements for rail fastenings for securing running 
rails, and the inserts for anchoring both the rail fastenings and the traction power 
contact rail support bracket. These specifications are preliminary and will be 
modified, as necessary, on the basis of in-track tests. 

NTIS No. PB 2.97-850 Price A03 

Proceedinp of the Thud UMTA R&D Priorities Conference, 
Cambridge, Maaachuaetts, November 1978. 
Volume VJ: Rail and Construction Teclm.ology Workshops. 

American Public Transit Association. UMTA-DC-06-0157-79-6, 
November 1978, 57p. (9 vols). 

Part I of this volume deals with railcars and equipment and includes discussions of 
the Rail Technology R&.D Program, the rail system studies of the Congressional 
Office of Technology Assessment, and the problems connected with technology 
deployment. Part II of this report includes discussions of construction 
technologies in this area. This volume contains five resource papers that can be 
found summarized in Volume I of this report. 

NTIS No. PB 300-991 Price A04 
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Self-Syncluon.OW1 P.ropulaion System for Rapid Transit Railcan -
Advanced Subsystem Development Program. 
Volume I: Program Synopsis. 

Delco Electronics. UMTA-IT-06-0026-79-1, February 1978, 82p. (3 vols). 
Development of the Self-Synchronous Propulsion System was conducted under the 
Advanced Subsystem Development Program (ASDP), which is part of the Urban 
Rapid Rail Vehicle and System Program sponsored by UMTA. This system was one 
of the advanced subsystems that had been identified during the Advanced Concept 
Train (ACT) proposal evaluation as showing outstanding merit, and was planned to 
be developed for evaluation by the transit authorities. The overall objective of 
the ASDP was to develop advanced subsystems suitable for application in existing 
or future transit cars. This report summarizes the content of Volume II and 
essentially follows the same outline. 

NTIS No. PB 298-770 
SET (3) PB 298-769 

Price A05 
Price E12 

Self-SyncbrcmowJ P.ropulaion System for Rapid Transit Railcan -
Advanced Subsystem Development Program. 
Volume D: Detailed Teclmical Diacmaicm. 

Delco Electronics. UMTA-IT-06-0026-79-2, February 1978, 82p. (3 vols). 
This report discusses program technical effort, program scope, objectives, and 
background; summarizes the design and testing efforts and problem areas; 
contains conclusions and recommendations; discusses system functional 
characteristics; train performance characteristics, major component design, 
interfaces, and product assurance; covers developmental, major component and 
system level testing; contains a description of the changes made during system 
testing; discusses the status of the final configuration; and addresses unresolved 
problems. 

NTIS No. PB 298-771 Price Al8 

Self-Syncbron.oua P.ropulaion System for Rapid Transit Railcan -
AdTanced Subsystem Development Program. 
Volume DI: Appendices. 

Delco Electronics. UMTA-IT-06-0026-79-3, 
February 1978, 129p. (3 vols). 

This report contains appendix material that was considered either too bulky or too 
detailed to incorporate into Volume II. Appendixes A through G of this volume 
are: Train Control Electronics Flow Diagrams; Train Performance Analysis 
Computer Program; List of Drawings and Specifications; Diagnostics Unit RAM 
Memory Code Identification; Diagnostics Unit Subroutine Flow Diagrams; Motor 
Power Supply System; and Mapham Inverter and Analytic Model Description, 
respectively. 

NTIS No. PB 298-772 Price A07 
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The Status of AdTanced Propulsion Systems for 
Urban Rail Vehicles. Final Report. 

Nene, V.D. The MITRE Corporation. UMTA-VA-06-0053-79-1, May 1979, 229p. 
Rheostatic control of de traction motors has been in use for several decades. 
With the advent of power electronics, however, more efficient alternate 
propulsion systems have been developed, namely: chopper controls, ac 
drive/induction motors, systems with on-board energy storage, and ac 
drive/tubular axle motors. This report is a technology review of advanced 
traction systems. It is based on information and data gathered from propulsion 
equipment suppliers in Europe, Japan, and the U.S. The report describes in detail 
the status of all of these propulsion systems. The performance characteristics, 
the advantages/disadvantages, and the deployment of the hardware in revenue 
service for all these systems are discussed. The report concludes with a general 
description of alternate traction motors and power converters. 

NTIS No. PB 297-980 Price Al 1 

Transit Car Performance Compariaon State-of-the Art Car vs 
PATCO Transit Car, NYCTA R-46, MBTA Silverblrda. 
Final Report. 

McNeal, C. Boeing Vertol Company. UMTA-MA-06-0025-78-5, February 1978, 112p. 
The Rail Programs Branch of UMTA has been conducting programs to improve 
urban rail transportation-Urban Rapid Rail Vehicle and Systems Program. The 
first phase of the program authorized the design, development, and demonstration 
of two State-of-the-Art Cars (SOAC). The objective of the SOAC train was to 
demonstrate the then-available technology in rail rapid transit car design. This 
document reports on the gathering of comparative test data on existing in-service 
transit cars. Three transit cars tested were the PATCO, NYCTA R-46, and MBTA 
Silverbird transit car. Cars were instrumented and run in simulated revenue 
service while data was gathered. Results of these tests are reported herein in a 
comparative format with the SOAC data recorded at each of the properties. 
SOAC was found to be superior to all three cars in the area of noise reduction. 
SOAC ride quality was better than the R-46 and the Silverbird, but not as good as 
the PATCO. The SOAC propulsion system was inefficient while operating on the 
New York and Boston route structures, and only marginally better than the 
PATCO transit car in Philadelphia. 

NTIS No. PB 294-985 Price A06 

Urban Rapid Rail Vehicle and Systems Program: 
Ann11al Report, October 1977. 

Boeing Vertol Company. UMTA-IT-06-0026-78-1, October 1977, 112p. 
This sixth Annual Report reviews the sixth year's efforts of UMTA's Urban Rapid 
Rail Vehicle and Systems Program. It describes the work accomplished and 
summarizes pertinent technical and design data. The objective of the program is 
to enhance the attractiveness of rail rapid transit to the urban traveler by 
providing transit vehicles· that are comfortable, reliable, safe, and economical. 
Three major hardware tasks were active during this reporting period, namely: 
State-of-the-Art Cars (SOAC), Advanced Concept Train (ACT-1), and Advanced 
Subsystem Development Program (ASDP). Accomplishments for the year ending 
September 1977 included the following: 1) delivery of the first ACT-1 car to the 
DOT Transportation Test Center; and 2) fabrication and developmental testing of 
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the components for ASDP including the self-synchronous propulsion system, the 
monomotor truck, and the synchronous brake system. 

NTIS No. PB 295-124 Price A06 

Urban Rapid Rail Vehicle and Systems Program: 
Am,nal Report, October 1978. 

Boeing Vertol Company. UMTA-IT-06-0026-79-4, October 1978, 98p. 
This seventh Annual report reviews the efforts of UMTA's Urban Rail Vehicle and 
Systems Program, describes the work accomplished, and summarizes pertinent 
technical and design data. Three major hardware tasks were active during this 
period, namely: SOAC, ACT-1, and ASDP. Accomplishments for the year ending 
September 1978 included the following: 1) SOAC vehicles were placed in storage 
awaiting instructions from DOT regarding their possible use for the ASDP 
unpowered truck test; ACT-1 vehicles were delivered to the Transportation Test 
Center, and the engineering and acceptance testing were completed; vehicles 
were accepted for UMTA by DOT on-site representatives on December 16, 1978; 
the ASDP program was partially terminated on December 2.2, 1977; the Budd 
Company monomotor truck development was redirected to accomplish fatigue and 
lab performance tests, complete the fabrication of one carset of installation 
trucks and prepare final reports; and WABCO was redirected to accomplish the 
remaining lab tests, complete fabrication, and prepare final reports. 

NTIS No. PB 301-168 Price A0S 

WMATA Rapid Tnmdt Vehicle Engineering Tests. 
Final Report. 

Simmonds, K.J., and F.H. Henderson. Transportation Test Center. 
UMTA-MA-06-0025-79-14, May 1979, 122p. 

This report presents the results of a series of engineering tests carried out on the 
Washington Metropolitan Area Transit Authority (WMATA) rapid transit cars from 
September 1976 to August 1977, at the DOT Transportation Test Center (TTC), 
Pueblo, Colorado. The Transportation Systems Center (TSC) acted as program 
directors. TSC has been instrumental in preparing standardized test procedures 
for evaluation of rail transit vehicles, using the TTC 9.1 mile transit test track, 
with the objective of providing a common baseline for the comparative evaluation 
of rapid transit vehicles and vehicle systems. The test program reported herein 
was carried out by the TTC to the guidelines of these test procedures. The test 
program data gave a comprehensive evaluation of the WMATA rapid transit car in 
the categories of performance, power consumption, spin/slide protection, noise, 
ride roughness, power system interactions, and simulated revenue service. 

NTIS No. PB 298-978 A06 
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Proceedings: Seminar on the Use of Composite Third Rail in Electrified Transit and 
Commuter Rail Systems, Cambridge, MaasacJnJPtts, September 14-1S, 1977. 

Decker, H.D., editor. Ahmed Associates/Pacific Consultants. 
UMTA-MA-06-0025-78-13, November 1978, Z17p. 

This seminar was held at the Transportation Systems Center in Cambridge, 
Massachusetts, on September 14-15, 1977. It originated at the request of UMTA 
so as to disseminate accurate information on, and experience with, composite 
(aluminum and steel) third, or contact rail, in wayside distribution systems of 
electrified urban rail properties. The seminar provided the opportunity for the 
exchange of information among the suppliers, using properties, consultants and 
designers, potential users, and government agencies. This document contains the 
transcripts of the presentations made to the participants, as well as question-and­
answer sessions which followed each presentation and the round table discussion of 
Thursday, September 15, 1977. Information pertinent to the seminar, but not 
available in detail at the time of the conference, is presented in a series of four 
appendices, namely: A-Third Rail - Deicing; B-Welding Composite Rail on BART; 
C-Maintenance of Rails on BART; and D-Relative Costs of Composite and Steel 
Third Rail Installations. This document also provides a list of all participants and 
their addresses as of September 14, 1977, as well as a list of Electrified Transit 
Properties. 

NTIS No. PB 293-317 Price Al0 

A Study to Accommodate the Elderly and Handicapped 
on Emting Commuter Rail Coaches. Final Report. 

Louis T. Klauder and Associates. UMTA-UTD-30-79-1, December 1977, 76p. 
This report examines the feasibility of making the existing Detroit-Pontiac 
commuter rail service more readily accessible by the elderly and handicapped. It 
examines three types of railroad coaches (1500, 4800, and 9600 series cars) 
currently owned by the Southeastern Michigan Transportation Authority (SEMTA) 
as well as existing rail stations in the overall analysis to provide rail service for 
the elderly and handicapped. The report is definitive toward the methods required 
to modify the interiors of these cars to accommodate the onboard handicapped 
passenger (including bathroom facilities), and the report presents innovative 
concepts to the problem of boarding/unloading the handicapped. The guidelines 
used as reference material for this study were the Michigan "General Rules" of 
the Construction Code Commissions Barrier Free Design Graphics. 

NTIS No. PB Z9Z-765 Price A05 
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Coat Sa'rings Potential of Modifications to the 
Standard Light Rail Vehicle Specification. 
Final Report. 

McGean, T.J., et al. N.D. Lea & Associates, Inc. UMTA-MA-06-002.5-79-11, 
February 1979, 173p. 

This report describes an assessment of the Standard Light Rail Vehicle (SLRV) 
specification to determine whether the relaxation or modification of some 
requirements could result in a significant reduction in vehicle costs. A technique 
of assessment by structured interviewing was applied to industry regarding 
modifications to the specifications that would be acceptable and reduce car 
costs. A five-stage filtering process was used to select 2.0 cost reducing 
modifications from a list of 640 candidate specification modifications. The final 
set of 2.0 areas was analyzed quantitatively to estimate cost savings. SLRV cost 
savings of 16 percent are shown to result by implementing the 15 specification 
modifications that have acceptable impact upon mission performance. The 
remaining five modifications have major impact upon mission performance. Cost 
savings of ZS percent are shown to result from specifying a bi-directional, non­
articulated car with simplified friction brakes and no compressed air and which 
also incorporates the 15 specification modifications with acceptable impact on 
mission performance. 

NTIS No. PB Z95-070 Price A0S 

Light Rail Transit. 
TRB Special Report 161. 

Transportation Research Board of the National Academy of Sciences. 
UMTA-UTD-30, June 1975, 183p. 

Late in 1974, UMTA requested that the Transportation Research Board (TRB) plan 
a major national conference on light rail transit (LR T). It was felt that a special 
effort was needed to expose decision-makers, planners, engineers, operators, and 
others to the advantages of the LR T mode. The papers contained in the special 
report were delivered at the first National Conference on LRT held in 
Philadelphia, Pennsylvania, June 2.3-ZS, 197 5, and sponsored by UMT A. The TRB 
Light Rail Committee was responsible for structuring the conference content. 
The proceedings herein cover a wide range of subjects related to LRT. Included 
are a description of system concepts, such as performance characteristics of LRT; 
comparison with other modes; and applications. The technology and operational 
aspects of LRT are treated in a set of papers that address permanent way 
requirements, electrification and control systems, and U.S. and foreign vehicle 
developments. Economic considerations are highlighted. Many papers contained 
in this Special Report 161 discuss the various costs of construction operation, and 
maintenance as well as social costs and benefits. 

NTIS No. PB 2.49-150 Price $7.50 
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Light Rail Trnsit: Planning and Technology. 
TRB Special Report 182. 

Transportation Research Board of the National Academy of Sciences. 
UMTA-UTD-30, July 1977, 183p. 

A second National Conference on Light Rail Transit (LRT) was organized by 
UMT A and the TRB Committee on Light Rail Transit, and held in Boston, 
Massachusetts, July 1977. The purpose of the conference was a need to focus on 
specific aspects that have been recognized as critical steps in the successful 
implementation of LRT. The basic issue was how to introduce LRT into a 
community. The opening session began on a high note by relating LRT success 
stories from numerous cities. Subsequent papers explored problems and issues 
that have frustrated significant LRT development in this country. A series of 
case studies showed where and how real progress has been achieved. The basic 
dichotomy between socioeconomic and technological issues in the implementation 
of LRT was reflected in papers on such topics as network planning, joint 
development opportunities, and the formulation of functional specifications and on 
fare collection, traffic engineering, and power supply. The final session drew on 
the past to make a candid examination of the future. A theme running through 
the papers emphasized the overriding need to inform decision-makers at all levels 
about the characteristics of LRT. 

NTIS No. PB 288-949 Price $11.Z0 

SLRV Engineering Testa at Department of Transportation, 
Transportation Test Center. 
Volume I: Introduction. 

The Boeing Vertol Company. UMTA-MA-06-0025-79-3, 
February 1979, 74p. (4 vols). 

In May 1973, the Boeing Vertol Company was awarded a contract to build light rail 
transit (LRT) vehicles to a specification sponsored by UMTA; it identified a 
standard light rail vehicle (SLRV-a 71-foot vehicle, negotiates curves down to 3Z­
foot radius, and operates at speeds up to 50 mph). The objective of the test 
program was to establish a data baseline for the SLRV obtained in accordance 
with the General Vehicle Test Plans and to provide further experience in the use 
of the test plans in testing urban rail vehicles. This study/final report consists of 
four separate volumes. Volume I contains a description of the SLRV Test Program 
and the vehicle as well as a summary of test results. This report, together with 
the additional available data stored in the Transportation Systems Center (TSC) 
magnetic tape records, provides a baseline of data for LRT vehicles against which 
later modifications to these vehicles or other new vehicles may be compared. 
Upon completion of testing, the data tapes and records were forwarded to Boeing 
Vertol Company where data was reduced, analyzed, and plotted in the GSP-064 
format for inclusion in this 4-volume test report. 

NTIS No. PB 301-146 Price A04 
SET (4) PB 301-145 Price El0 
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SLRV Engineering Tests at Department of Transportation, 
Transportation Test Center. 
Volume D: Performance and Power CODSUJDption Tests. 

The Boeing Vertol Company. UMTA-MA-06-0025-79-4, 
February 1979, 66p. (4 vols). 

Volume n contains detailed descriptions and discussion of the engineering tests 
performed on samples of the SLRV. This report, together with the additional data 
in the TSC magnetic tape records, provides a baseline of data for LRT vehicles 
against which later modifications may be compared. 

NTIS No. PB 301-147 Price A04 

SLRV Engineering Tests at Department of Transportation, 
Transportation Test Center. 
Volume Ill: Ride Quality, Noise, and Radio Frequency Interference Tests. 

The Boeing Vertol Company. UMTA-MA-06-0025-79-5, February 1979, 178p. 
(4 vols). 

Volume m contains detailed descriptions and discussion of the engineering tests 
performed on samples of SLRV. This report, together with additional data in the 
TSC magnetic tape records, provides a baseline of data for LR T vehicles against 
which later modifications may be compared. 

NTIS No. PB 301-148 Price A09 

SLRV Engineering Tests at Department of Transportation, 
Transportation Test Center. 
Volume IV: Data Logs. 

The Boeing Vertol Company. UMTA-MA-06-0025-79-6, 
February 1979, 67p. (4 vols). 

Volume IV presents the results of the tests conducted. This report, together with 
the additional data available in the TSC magnetic tape records, provides a 
baseline for data for LRT vehicles against which later modifications to these 
vehicles may be compared. 

NTIS No. PB 301-149 Price A04 

13G. CONSTRUC11ON/TUNNELING TECHNOLOGY 

Alle'riation of Pressure Pulse Effects for Trams entering Tunnels. 
Final Report. 

Dayman, B., Jr., et al. California Institute of Technology. 
UMTA-MA-06-0100-79-10, June 1979, Z35p. 

This study was carried out in order to determine to what degree it is possible to 
attenuate the effects of pressure pulses on the passengers in trains entering 
tunnels. Although reasonable modifications to the tunnel entrance portal may not 
decrease the magnitude of the pressure rise, they are very effective in reducing 
the discomfort to the human ear by decreasing the rate of pressure rise to what 
the normal ear can accommodate. A brief qualitative comparison was made of 
this portal modification approach with other approaches: decreasing the train 
speed during the tunnel entry and sealing the cars. The optimum approach, which 
is dependent upon the conditions and requirements of each particular rail system, 
is likely to be the portal modification one for the subway transit system. 

NTIS No. PB 299-155 Price All 
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Analysis of Ground-Liner Interaction for Tunnels. 
Final Report. 

Ranken, R.E., J. Ghaboussi, and A.J. Hendron, Jr. University of Illinois at Urbana­
Champaign. UMTA-IL-06-0043-78-3, October 1978, 444p. 

This report documents the results of a study of ground-liner interaction for 
tunnels. Main factors considered are the material properties of the ground and 
liner, tunnel depth, interaction of two parallel tunnels, position of liner 
installation relative to tunnel face, and the type of loading to which the liner is 
subjected. Both analytical and numerical solution techniques are used to 
investigate ground-liner interaction for loading conditions and construction 
sequences. The relationship between ground and liner material properties and the 
distributions of liner forces, stresses, and displacement resulting from interaction 
is illustrated for a circular liner inserted in situ ground mass. The finite element 
method is used: to analyze tunnels located at shallow depths; to simulate the 
advancement of a tunnel through a ground mass; to examine the ground-liner 
interaction. The problem of two adjacent and parallel tunnels is also considered, 
as well as pillar width and construction sequence. 

NTIS No. PB 294-818 Price Al9 

The Atlanta Research Chamber Applied Research Monographs. 
Interim Report/Tunneling Monographs. 

Rose, D.C., et al. Metropolitan Atlanta Rapid Transit Authority. 
UMTA-GA-06-0007-79-1, June 1979, 36lp. 

This interim report describes the construction of the Atlanta Research Chamber 
(Atlanta, Georgia) and the research performed in it from October 1977 - June 
1979. In addition, twenty-four monographs on the state-of-the-art of modern 
tunnel practices are included. The Atlanta Research Chamber was conceived as a 
team effort of 18 individuals from 1Z engineering firms in the United States, 
Canada, and Austria to study various aspects of tunnel support systems in hard 
rock. Later, as the team expanded, team members wrote monographs on modern 
tunnel practices. Finally, to balance the technical monograph emphasis, new team 
members were recruited to write monographs representing owners, contractors, 
labor, legal, insurance, overseas practice, and additional technical ideas. The 
Atlanta Research Chamber is sponsored by UMTA through a Research and 
Development Grant. 

NTIS No. PB 297-574 Price A16 

Case Studies of Building Beha'rior in Response to Adjacent Excavations. 
Final Report. 

Boscardin, M.D., E.J. Cording, and T.D. O'Rourke. University of Illinois at Urbana­
Champaign. UMTA-IL-06-0043-78-2, October 1978, 141p. 

This report summarizes one year of field observations and data collection of the 
ground movement and resultant building distortion and change in response to 
underground construction. It documents case histories of the distortion and 
damage to structures adjacent to tunnels and excavations. Measurements of 
ground movements and building response were made to two test sites in 
Washington, D.C., namely: 1) a nine-story building adjacent to a 60-foot-deep open 
cut, and Z) a pair of two-story brick-bearing wall structures near two 21-foot­
diameter tunnels. The structures at the test sites were instrumented to measure 
settlement and tilt of the bearing walls and foundations. Additional data were 
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gathered at other sites in Washington, D.C., and in Chicago, Illinois, through 
construction records and field inspections. The ground surface settlement data, 
building response data, and the progress of the excavation are compared and 
related. 

NTIS No. PB 2.95-757 Price A07 

DeYelopment of Design Proceclmes for Stabilized Soil 
Support Syatems for Soft Ground 'Tunneling. 
Volume IV: Cue History Studies, Washington 
lletropolit- Area Transit Authority System. 

Clough, G.W., et al. Stanford University. UMTA-MA-06-002.5-78-9, 
October 1978, 170p. (4 vols). 

The practice of injecting chemical grouts into permeable soils in order to stabilize 
them for tunnel construction is a common practice in Great Britain, Europe, and 
Japan. It is only within the last five-years that this technology has been used in 
the U.S., namely, in the work for the Washington Metropolitan Area Transit 
Authority (WMATA) subway construction. This report documents five WMATA 
case histories where chemical grouting was used; information is provided as to the 
soil conditions, method for treatment, reason for treatment, and tunnel 
performance. The document is the fourth in a series directed towards the subject 
of use of chemical injection technology to stabilize sand soils for ground 
movement control during tunneling. The chemical grouting was used as an 
economic alternative to conventional underpinning. Ground movement data show 
that the settlements in the grouted areas were generally small (less than 50mm) 
and that no cases of serious ground runs occurred. The best ground control was 
achieved where the soils in the upper half of the tunnel cross-section and above 
the crown were uniformly groutable, and good. (See also Vol. I, PB 2.72.-771, 
and Vol. Il, PB 2.73-064). 

NTIS No. PB 2.95-02.2. Price A08 

Economic Facton in Tunnel CODSt:ruction. 
Final Report. 

Foster, E.L., and I. Toporoff, et al. Underground Technology 
Development Corporation, and Singstad, Kehart, November & Hurka. 
UMTA-MA-06-002.5-79-10, February 1979, 310p. 

The objective of this study is to develop versatile and accurate techniques for the 
estimation of tunneling costs, and to draft guidelines for system analyses of tunnel 
designs based on those techniques. This report describes a new cost estimating 
system for tunneling. The system is designed to aid planners, engineers, and 
designers in evaluating the cost impact of decisions they may make during the 
sequential stages of planning and design of urban transportation tunnels. The 
techniques herein are based upon an extensive review of cost estimating systems 
and take account of both construction and non-c:onstruction factors. Cost 
projections are accurate to the level of detail required in each subsequent stage of 
design. A detailed estimating technique is used in which units of effort are 
converted to obtain a base cost for a "standard" tunnel constructed in 1976 in 
Washington, D.C. This report discusses the data base, program verification, and 
draft guidelines for operation of the TSC model. This report also provides 
recommendations for future action as well as a list of references. 

NTIS No. PB 2.94-72.6 Price A14 
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Bzperimental Verification of a Pneumatic Transport 
System for the Rapid EzcaYation of Tunnels. 
Part I: Imtallation of the Teat Facility. 

Martin, J.W., and R.R. Faddick. Colorado School of Mines. 
UMTA-MA-06-0025-78-15, March 1976, 112p. (2 rpts). 

This report deals with the selection of a test site, the design of a test installation, 
equipment selection, the installation and start-up of a pneumatic pipeline system 
for the transportation of tunnel muck. A review of prior pneumatic applications 
(Appendix A) provided knowledge on the state-of-the-art and a basic background 
for the design of the test equipment and development of a tentative test 
program. A suitable site was found 4 miles from the campus, and the site was 
prepared, equipment ordered, installed, and checked-out. The test unit is a full 
scale 100 ton per hour pneumatic transport system in a configuration suitable for 
application in a tunnel and capable of being extended under load to simulate 
service requirements. The test system developed has the capability to transport 
100 tons/per hour of rock through a 10" pipeline approximately 550 feet long with 
vertical lift of 160 ft. 

NTIS No. PB 295-456 Price A06 

Bzperimental Verification of a Pneumatic Transport 
System for the Rapid Excavation of Tunnels. 
Part D: Teat Program. 

Martin, J.W., and R.R. Faddick. Colorado School of Mines. 
UMTA-MA-06-0025-78-14, December 1978, 157p. (Z rpts). 

This study is the final phase of a muck pipeline program begun in 1973. The 
objective of the study was to evaluate a pneumatic pipeline system for muck 
haulage from a tunnel excavated by a tunnel boring machine. The system was 
comprised of a muck preparation unit, solids feeder and air blower, telescoping 
pipes and 500 ft. of 10-inch diameter pipe. The system transported up to l00tph 
of simulated tunnel muck with maximum sizes ranging from 1/Z inch to more than 
3 inches. The system components were tested for reliability and flexibility, wear 
and maintenance requirements, capacity, noise and dust levels, effect of moisture 
content, extensibility, and power requirements. The system was found to be low 
in capital cost, easy to operate, and readily extensible. 

NTIS No. PB 295-032 Price A08 

Materiala BawJJlng (or Urban Tunneling in Rock. 
Final Report. 

Duncan, J.M., et al. Holmes & Harver, Inc. UMTA-MA-06-0100-79-9, 
May 1979, 349p. 

An examination of prior forecasts of tunnel construction provides an estimate of 
Z.4 million feet of rock tunnel to be constructed during the 1976-2000 period. 
Tunnel projects for the near term (1980+) and far term (1990+) periods are defined 
for study. The flow and characteristics of materials handled are defined for the 
tunnel projects. The state-of-the-art and status of R&D programs for materials 
handling are reviewed. Based on extensive interviews with representatives of 
tunnel contractors, equipment manufacturers, government agencies, and 
consultants, the application of various methods of materials handling to tunneling 
is discussed, including conventional rail haulage, crane and hoist lifting, and 
horizontal transport and lifting by hydraulic and pneumatic pipeline and by 
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conveyor. A comparison of results indicates that major cost savings through 
substitution of alternative material handling modes should not be anticipated. 

NTIS No. PB Z99-117 Price AlS 

Pneumatic-Hydraulic Material Transport System for 
Rapid EzcaTation of Tunnels. Final Report. 

Faddick, R.R., and J.W. Martin. Colorado School of Mines. 
UMTA-MA-06-00ZS-79-13, August 1974, 15lp. 

The objective of this study is to advance the technology of tunnel excavation by 
analyzing the application of pneumatic and slurry pipelines for increasing the rate 
of muck removal from the tunnel face. A computer simulation was used to 
analyze the cost-performance of the pipeline transportation system. This report 
discusses the results of a two-phase study on rapid excavation. The first phase 
aims to model the performance of the proposed transport system so that 
parametric analyses can be performed to determine the applicability of the 
system, and the second phase aims to model the cost-performance of the same 
transport system. The pneumatic pipeline provides the necessary extensibility by 
telescoping pipe to convey the muck from the advancing tunneling machine to the 
stationary high capacity slurry pipeline for rapid long distance transportation. 
The system concept is based entirely on commercially available equipment with 
minimum modifications necessary to adapt it to tunnel geometry. Unit 
transportation costs for several system designs are also discussed herein. 

NTIS No. PB 295-619 Price A08 

A Quantitative Method for Analyzing the Allocation 
of Risks in Transportation Construction. Final Report. 

Levitt, R.E., et al. Massachusetts Institute of Technology. 
UMTA-MA-06-0100-79-1, April 1979, 156p. 

This report presents a conceptual model of risk that was developed to analyze the 
impact on owner's cost of alternate allocations of risk among owner and 
contractor in mass transit construction. A model/analysis procedure is developed, 
based on decision analysis but extending the standard methodology to include: 1) 
explicit consideration of risk as an incentive to perform, and Z) the interaction 
between two decision-makers (owner and contractor) trading risk for price. The 
model is pilot tested on the decision of how to purchase insurance for a mass 
transit project. Analysis of this problem, using the owner/contractor on the 
Baltimore subway system as subjects, reveals an alternative to the usual "wrap­
up" insurance arrangement that produces $8 million in expected savings to the 
owner. Directions for future development of this work are suggested herein. 
Although the example risk category, discussed herein, involved insurance, the 
authors state that the technique is broadly applicable to all categories of 
construction risk. 

NTIS No. PB Z95-099 Price A08 
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Settlements around 'l\umels in Soil: TJuee Cue Histories. 
Final Report. 

MacPherson, H.H., et al. University of Illinois at Urbana-Champaign. 
UMTA-ll..-06-0043-78-1, March 1978, 144p. 

This report presents the results of three case histories of field observations of 
settlements around tunnels in soil. Two of the cases are twin, 20 ft (6 m) 
diameter, single-track twmels for the Washington, D.C. Metro System: 1) Section 
FZa, F Route, is a steel segment lined tunnel in interbedded sands and gravels and 
clays, typical of downtown Washington; and 2) Section Gl, with an expanded rib 
and lagging lining, is in transition from these deposits to a hard, fissured clay. 
The third case is a 9 ft (3 m) diameter sewer tunnel with an expanded rib and 
lagging lining driven in dewatered, dense sands at Rockford, Illinois. Ground 
surface settlement data are reported for several cross-sections on each tunnel 
and for points along the tunnel centerlines. The volume of surface settlement was 
less than the volume of ground loss because the disturbance of tunneling caused a 
net volume expansion in the dense granular materials. The relationship between 
ground loss and surface settlement volume, as shown by sand bin model test data 
is also reported. A procedure for estimating ground loss and surf ace settlement in 
advance of tunneling is suggested. 

NTIS No. PB 290-856 Price A07 

Tmmeling fOI' Urban Tnmsportaticm: A Reriew of 
Buropean Camtruction Practice. Final Report. 

O'Rourke, T.D. University of Illinois at Urbana-Champaign. UMTA-IL-06-0041-78-1, 
August 1978, 225p. 

This report deals with technical, financial, and managerial aspects of urban 
underground construction in Western Europe. An evaluation of the inherent 
weaknesses and strengths associated with each method is made. The methods 
under review include grouting in soil, grouting in rock, ground freezing, cast in 
situ walls, pre-fabricated walls, secant piles, slurry shield tunneling, and the New 
Austrian Tunneling Method as applied to soft ground conditions. The objectives 
herein are: to review specific underground technologies-several construction 
methods are summarized with reference to recent European applications; to study 
the economics of underground construction- tunneling costs of 6 European metro 
systems are summarized; and to examine the operation and organization of several 
European metro authorities-tunneling practice in the United Kingdom is studied 
and used as a focal point for examining such issues as the apportionment of risk 
under contract and the resolution of contract disagreements. Comparisons are 
made herein between urban tunneling costs for rapid transit in the U.S. and 
Europe. Recommendations for improving tunneling practices are also provided. 

NTIS No. PB 296-462 Price Al0 
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A•eament of the lllclined Blnator amt Ita Use ba Stockholm. 
Final Report. 

Hansen, T.B., J.King, and T. O'Brien, et al. DeLeuw, Cather & Company, General 
Services Administration, and Massachusetts Bay Transportation Authority. 
UMTA-IT-06-0172-79-1, September 1978, 73p. 

This is a study of the inclined elevators installed in the Stockholm mass transit 
system. The Stockholm experienced, reported herein, with operation of inclined 
elevators in subway stations is intended to serve as a basis for judgment of the 
feasibility of inclined elevator applications in the United States mass transit 
systems. During a two-week inspection of the Stockholm subway system, five 
specialists studied the inclined elevator and its setting, including planning and 
architectural aspects, design, construction, maintenance, costs, and actual use. 
An onsite investigation was conducted by a multidisciplinary team through direct 
observation of equipment; interviews of personnel concerned with development, 
operation, and use of the elevators; and review of source material. Inclined 
elevators are a possible alternative to vertical elevators in U.S. subway systems 
for new stations where escalator rise is greater than 40 feet, or greater than 25 
feet and accompanied by a lateral displacement. 

N11S No. PB 294-854 Price A04 

The Call-A-Bua Demcmatration Plvject: Specialised Traaponation 
for the Elderly and Handicapped in Syracuse, New York. 
Final Report. 

Przeoiora, J ., and M. Holoszyc, et al. Central New York Regional Transportation 
Authority, and Systan, Inc. UMTA- NY-06-0041-77-1, June 1977, 165p. 

This report describes, analyzes, and evaluates the results of the Call-A-Bus 
Demonstration Project that was conducted to improve transit services for the 
elderly and handicapped (E&H) in Onondaga County in Syracuse, New York. 
Objectives of the project include: the determination of latent demand of E&H; 
the acquisition of experience by Central New York Regional Transportation 
Authority (CNYRTA) in operating special services for E&H; and the coordination 
of services for the transit-dependent. This demonstration provided reduced fares, 
demand-responsive services for persons over age 55 and for all handicapped 
persons, and dally transportation to and from day care centers for disadvantaged 
children, as well as special transit services that included regular or advance­
reservation door-to-door, group trip for organizations, subscription, and summer 
camp services. The system demonstrated the ability of a transit operator to 
successfully implement a special service for transit-dependent individuals. The 
CYNRTA expects to continue to expand and improve transit services for the 
E&H. 

N11S No. PB 290-857 Price A08 

Elderly w1 Bamdica:ppecl Trampo.rtatiam 
Local GoTemment Appl'OaChea. 

Public Technology, Inc. UMTA-DC-06-0122-79-1, March 1979, 63p. 
The purpose of this publication was to foster improvements in transportation for 
the elderly and handicapped (E&:H) persons through the sharing of local 
experiences. This report describes how a number of localities have dealt with the 
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problem of providing transportation to E&H citizens. Some of the systems 
described herein are Federally funded, and some have developed from local 
initiatives. Some represent modifications to conventional public transit services 
and some are a special purpose system designed specifically for a special user 
group. Other Public Technology , Inc. (PTI) efforts to assist local governments in 
this field are underway. Case studies, a coordination manual, and a chief 
executive summary are being developed with the assistance of the Technology 
Sharing Office of the Office of the Secretary and the UMT A Service and Methods 
Demonstration Office. 

NTIS No. PB 297-289 Price A04 

Elderly and Handicapped Transportation Operations Study. 
Final Report. 

Multisystems, Inc. UMTA-IT-09-0069-79-1, July 1978, 134p. 
This study focuses on the coordination and consolidation of transportation services 
for the elderly and handicapped (E&H) in the New Haven, Connecticut, area. The 
report discusses areas such as vehicle control, financial control, and system 
evaluation. The proposed near-term system intends to provide a plan for the 
integration of services, i.e., services currently offered/planned by 3 local 
agencies: the City of New Haven Office of Human Services; the Easter Seal 
Rehabilitation Center; and the Greater New Haven Transit District. A purchase 
of service agreement based on payment per passenger is also proposed. The 
vehicles (10 to lZ passenger vans) for the service are to come from a combination 
of public and private sources. An automated computer-aided scheduling/financial 
control system is also proposed to improve the management of the system. 

NTIS No. PB 295-071 Price A07 

Guidelines for the Identification of the Transportation Needs 
of the Elderly and Handicapped. 

Hackett, L.W ., Jr. California Department of Transportation. 
UMTA-CA-09-8002-79-1, November 1978, 337p. 

This report aims to provide assistance to planners, decision-makers, and other 
interested persons responsible for including the needs of the elderly and 
handicapped (E&H) in the planning process. The intent of the guidelines is to 
promote efficiency and effectiveness in supplemental specialized transportation 
through the application of procedures to identify unmet needs of the E&H 
population. The procedures herein include: defining the terms "elderly" and 
"handicapped"; locating/identifying the local populations of E&H; determining 
mobility styles; examining existing Federal and State laws, rules, regulations, and 
policies of the E&H; identifying local providers of specialized transportation; and 
implementing a plan designed to provide for the needs of the E&H and to 
encourage the coordination of services for maximum use of existing manpower and 
facilities, as well as maximization of benefits to the E&H population. 

NTIS No. PB 291-926 Price AlS 

The Lift: Special Needs Transportation in Portland, Oregon. 
Interim Report. 

Cooper, T., P. Bloomfield, and S. Flynn. Crain and Associates. 
UMTA-OR-06-0004-78-2, June 1978, 2.2.4p. 
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This report presents the first year operation of the Portland, Oregon, Special 
Needs Transportation (SNT) Project-the Lift. The purposes of this demonstration 
were to: 1) test a transit operator's ability to provide specialized service to the 
elderly and handicapped (E8tH); Z) test the cost-effectiveness and value to social 
service agencies and users of the automated fare collection equipment; 3) 
determine the demonstration's impact on the target group; and 4) assess the 
service's impact on the social service agencies that contract with the Tri-County 
Metropolitan Transportation District of Oregon (Tri-Met). Experience with the 
lift so far suggests that the major issue of the second year of this demonstration is 
whether or not it is cost-effective for a transit operator to provide transportation 
to the E8tH. 

NTIS No. PB Z94-711 Price Al0 

Human Service Agency Transportation Coordination. 
Final Report. 

Hunter, J.P. California Department of Transportation. 
UMTA-CA-09-8001-79-4, June 1979, l0lp. 

The objectives of this study were to compare the costs of independent special 
purpose transportation services with the costs of combined transportation services 
and to study the transportation needs of human service agencies in various sized 
communities. This report contains the California Department of Transportation 
(Caltrans) study of the feasibility of coordinating human service agency 
transportation in three areas (District 04, population of Z4,000); Fairfield-Suisun 
City-Vacaville areas (District 10, population of 85,000); and the National City­
Chula Vista areas (District 11, population of 156,700). Cost and ridership data 
were collected from these agencies through inventories, interviews, and 
questionnaires. The principal finding common to each of the three study areas 
was that cost and ridership data of these independent special purpose 
transportation services were difficult, if not virtually impossible to obtain. Cost 
data gathered were sketchy and unreliable. However, the cost data indicated that 
combined transportation costs are approximately equal to the average of the costs 
of independent special purpose transportation. Therefore, combined 
transportation service may be feasible and desirable even though the resulting 
service may not appear to be economic at first. 

NTIS No. PB 300-891 Price A06 

Proceedings of the Third UMTA RltD Priorities Conference, 
Cambridge, Massachusetts, NOYember 1978. 
Volume VllI: Acceea for Elderly and Handicapped Penona Workshops. 

American Public Transit Association. UMTA-DC-06-0157-79-8, 
November 1978, 50p. (9 vols). 

This is a compilation of material that was presented at the Third UMTA R&D 
Priorities Conference Workshops on access for the elderly and handicapped (E8tH) 
persons. Part I of this volume deals with planning and regulation and includes 
discussions of transportation problems of E&H and transportation policies and 
practices as they affect E8tH people. Part n of this report includes discussions of 
concepts under development in the area of transportation for the E8tH hardware 
research and development to improve transit for E8tH travelers, and a critique of 
research concerning transportation for the E&H. This volume contains 5 resource 
papers that can be found in Volume I of this report. 

NTIS No. PB 300-993 Price A03 
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Statewide Study of the Feasibility of Coordinating or 
Comolidating Specialised Transportation Senices. 
Final Report. 

The Institute for Public Transportation. UMTA-NY-09-8001-79-1, 
October 1978, 113p. 

The objectives of this study are to identify current and latent demands for 
specialized transportation in New York State; current state and Federal programs 
applicable to specialized transportation; a methodology to measure the 
effectiveness of coordination/consolidation in demographic areas; as well as to 
develop modifications to existing state and Federal legislation and regulations to 
assist coordination/consolidation efforts. This report outlines a procedure to plan, 
develop, and implement coordination/consolidation options. The study developed 
consolidation scenarios for typical locations within an Ul'ban (Poughkeepsie, 
Dutchess County), suburban (Hempstead), and small urban/rural (Tompkins County) 
setting. This report summarizes the study's findings, conclusions, and 
recommendations; it states that the conclusions herein should be broadly 
applicable to all governmental levels in a variety of locations. 

NTIS No. PB 291-705 Price A06 

Summary Report of the National SurTey 
of Tramportatian Handicapped People. 

Grey Advertising, Inc. UMTA-NY-06-0054-78-Z, June 1978, 96p. 
This document represents one portion of a major effort undertaken by UMTA in 
response to Congressional interest in and legislation for the planning and design of 
mass transportation facilities to meet special needs of the elderly and 
handicapped (E&H). It involves a number of parallel and interdependent areas of 
activity ranging from a national survey to a national perspective of the state-of­
the-art concerning transportation of the transportation handicapped population 
(THP). The purpose of this summary report is to present an overview of the major 
findings from the national survey in order to provide information for decision­
makers at all levels. The areas of data and information herein are presented in 5 
sections: Composition of the THP; Travel behavior of THP; Transportation 
barriers of THP; Latent travel demand of THP; and Transportation solutions for 
the THP. The survey obtained information on 4 alternatives to solving THP 
problems. Two of these are transit based, evaluated in mass transit areas only: 1) 
accessible fixed-route systems, including improvements in vehicles and quality of 
service; and Z) accessible fixed-route systems with shelters and feeder service. 
The other two approaches are separate and apart from fixed-route systems, 
evaluated in mass transit and non-mass transit areas: 3) a separate door-to-door 
service; and 4) individual subsidies for THP to use as they please for better 
transportation. (See also NY-06-0054-77-l and 78-1). 

NTIS No. PB 291-765 Price A05 

Technical Report of the National Survey 
of Transportation Handicapped People. 

Grey Advertising, Inc. UMTA-NY-06-0054-78-1, September 1978, 3Zlp. 
The purpose of this technical report is to present complete findings on all 
information areas covered in the national survey in order to provide specific 
information for decision-makers at all levels. This national survey is a 
comprehensive national study using probability techniques and procedures to 
provide quantified information on the THP in urban areas of the U.S. The 
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information includes the number of THP {7,440,000), their characteristics, 
transportation behavior, perceived barriers, and an assessment of solution 
alternatives designed to improve transportation for the THP. Forty-one in-depth 
interviews and ten focus group sessions were conducted with leaders and members 
of groups representing the handicapped. Some of the highlights herein are: 1) of 
the 7,440,000 THP, 98% {7,276,000) travel-19% {1,405,000) cannot use public 
transportation at all, 30% (2,175,000) use public transportation with difficulty, and 
51 % {3,860,000) use public transportation with a little more difficulty; and the 
average number of bus barriers is 6.9, subway barriers is 6.0, and taxi barriers is 
3.7. 

NTIS No. PB 290-161 Price Al4 

Tnnsportation for the Elderly and Handicapped. 
Volume I: lnYentory and Analysis. 

Strains, S.R. Northwestern Indiana Regional Planning Commission. 
UMTA-IT-09-0072-79-1, March 1978, 88p. (2 vols) 

In August 1976, the Northwestern Indiana Regional Planning Commission {MPO) 
began a process to develop a plan which would meet the transportation needs of 
the mobility-limited in Lake and Porter Counties. The first phase of the planning 
process was an inventory of needs {Volume ll). This report describes the first 
phase of the planning process, namely, the transportation situation of the elderly 
and handicapped (E&H) people in Northwest Indiana; it also documents the first 
planning phase-data gathering and analysis, committee organization, alternative 
evaluation, and initial recommendation. The results of a survey of users of the 
services reveal that half (32,500) of the 65,000 E&H in the two counties need 
better transportation or have none at all. Problems include having to rely on 
other drivers, the cost of transportation, and the lack of public transportation. 

NTIS No. PB 290-685 Price A0S 

Tramportation for the Elderly and Handicapped. 
Volume D: User Survey Results. 

Strains, S.R. Northwestern Indiana Regional Planning Commission. 
UMTA-IT-09-0072-79-2, March 1978, 161p. (2 vols) 

This report, Volume II, contains the tables of numbers documenting in detail the 
results of a survey distributed to 3,117 people of which 1,000 were returned. 
Results are presented in two ways: some tables simply describe questionnaire 
results, and others present cross-tabulations to many questions. Information is 
displayed in numerical and literary terms. Survey results show that transportation 
is too expensive for 32.6 percent of the sample, or 21,196 E&H in the two 
counties. Over half of the respondents state that they either have need of better 
transportation or have none at all. Problems stated include having to rely on 
other drivers and lack of public transportation. Barriers mentioned include having 
to stand and wait for a ride, and having to walk a few blocks to the bus/train 
station. About a third of the respondents find curbs hard to climb and buses/trains 
difficult to board. 

NTIS No. PB 290-686 Price A08 
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User-Side Subsidies for Shared Ride Tm Service in 
DanTille, Dlinois: Phase L EYaluation Report. 

Fitzgerald, P.G. Crain & Associates. UMTA-ll.-06-0034-77-1, June 1977, 231p. 
Phase I of the Danville, Illinois, Service and Methods Demonstration Project has 
been a successful demonstration of the user-side subsidy concept. The purpose of 
the demonstration was to test the use of user-side subsidy on a shared-ride taxi 
service for elderly and handicapped (E&H) persons. This evaluation report 
presents time series and survey data analysis on the workability, cost­
effectiveness and impacts of the project during Phase I. It is based on analysis of 
data collected by the City of Danville's Department of Planning and three taxicab 
companies involved in the project. In addition to the data, the observations and 
opinions of individuals in these and other local organizations have been 
incorporated herein. The user-side subsidy implied that the user was directly 
subsidized. Consequently, the operator was required to seek out and serve the 
needs of the user in order to receive the subsidy. Project levels of service were 
very good, including the fact that service was available 24 hours a day, seven days 
a week at an average user discounted payment of $0.31 per trip. UMT A and the 
project staff are planning an expansion of the demonstration to include a user-side 
subsidy for all persons on privately operated regularly scheduled fixed-route 
service. 

NTIS No. PB 292-805 Price All 
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Buie Market Research Teclmiques for Transit Systems. 
Final Report. 

Hatfield, N.J., and P. K. Guseman. Texas A&M University. 
UMTA-TX-09-8003-79-Z, June 1978, 93p. 

The material presented in this report is designed to facilitate in-house transit 
market research activities by providing transit personnel with some basic 
methodological guidelines and considerations. Three general approaches are 
discussed herein: sample surveys, field observation, and secondary data analysis. 
This report also provides guidelines on designing and administering questionnaires, 
sampling techniques to be used with public surveys, attitudinal scaling devices, 
field observation techniques, and the use of secondary data analysis. Discussions 
herein are general in nature to facilitate understanding for persons with no 
previous experience in the area. 

NTIS No. PB 295-079 Price A05 

Buman Resource DeYelopment Study of the Southeastern 
Pennsylff.Dia Transportation Authority. Final Report. 

University of Pennsylvania. UMTA- IT-09-0073-79-Z, May 1979, 128p. . 
The transfer of public transportation systems from private to public ownership 
brought about some fundamental changes in that industry. The most important 
change is that the basic goal of these agencies changed from predominantly 
financial to service-oriented. In this 1 Z-month study, an interdisciplinary research 
team of the Human Resources Center, comprehensively investigated the existing 
and projected human resource development needs of the Southeastern 
Pennsylvania Transportation Authority. The recommendations of the study are 
discussed and analyzed in this report. (See also IT-09-0073-79-1). 

NTIS No. PB 298-405 Price A07 
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An Introduction to Transit Marketing. 
Urban Mass Transportation Administration. UMTA-UPM-40-79-1, May 1975, 16p. 

This report presents a general overview of the marketing process as applied to 
transit, to the value of marketing, and to the marketing plan and its components. 
It also presents some cautionary remarks about transit marketing. The report 
contains a selected bibliography of marketing publications as well as a list of 
marketing assistance sources for transit operators. 

NTIS No. PB Z94-954 Price A0Z 

A Management Analyaia of the City of Andencm Transit System. 
Final Report. 

Demos, E.M. Anderson City Planning Department. UMTA-IN-09-0018-79-1, 
June 1978, ll0p. 

The basic purpose of this report is to evaluate the previous management structure 
of the City of Anderson Transportation System (CATS), and to identify and 
evaluate any changes that have occurred. The focus is on the status of CATS' past 
and present management structures. Management problems identified herein 
are: 1) unclear lines of responsibility and communication; Z) unpredictable 
service; 3) lack of organizational direction; 4) inefficient utilization of personnel; 
and 5) lack of input in policy development. CA TS' weak management structure 
plus inefficient policies and procedures in the areas of personnel, maintenance, 
and inventory control prompted the City of Anderson to hire a professional transit 
manager. This study analyzes CATS' management reorganization and presents 
future objectives, recommendations, and conclusions. 

NTIS No. PB Z95-035 Price A06 

Metropolitan ETaDnille Transit System: 
Management Performance Audit. 

Dodge, S.A., and D.R. Leffers, et al. Indiana University. 
UMTA-IN-09-8004-79-Z, February 1979, 119p. 

This document is the management performance audit of the Metropolitan 
Evansville Transit System (METS), and it evaluates the transit system in the 
context of its goals and objectives and its resources and constraints. The scope of 
this performance evaluation report includes: 1) the resources and constraints of 
METS internal/external environment; Z) the organization's governing body-the 
Public Transit Department Board; and 3) the functional areas that define METS 
activities. This study employs the use of statistical indicators, random samples, 
and interviews with key personnel to identify areas for detailed analysis. 
Resulting recommendations aim to assist METS management to improve the 
effectiveness and efficiency of the system. 

NTIS No. PB Z94-958 Price A06 

Natiaaal Transit Marketing Canference: 
Proceedinga, June 9-11, 1975. 

Urban Mass Transportation Administration in cooperation with The American Public 
Transit Association. UMTA-UPM-40-79-Z, September 1975, Z07p. 

Increasingly marketing is being recognized as a key element in revitalizing urban 
public transportation, and is clearly a significant transit management tool. In 
recognition of this, the First National Transit Marketing Conference was 
sponsored by UMTA in cooperation with the American Public Transit Association 
(APTA). The singular objective of the conference was to promote the transit 
industry's awareness, acceptance, understanding, and successful application of 
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marketing techniques. There were more than 250 participants; they included 
chief executive officers, board chairmen, senior marketing personnel, and transit 
executives from Alaska, Hawaii, Puerto Rico, Mexico, and Canada. During the 
three-day conference, technical sessions centered on an in-depth examination of 
marketing's tools and components as they apply to transit. Case histories and 
workshops were among the approaches used to familiarize participants with the 
marketing concept. This report offers a good resource for those interested in 
transit marketing. It symbolizes the transit industry's commitment to improving 
transit management since many transit decision-makers helped develop and 
actually participated in the presentations. 

NTIS No. PB 296-191 Price Al0 

Paratnnsit Reporting System: A System for Collecting and Reporting Uniform 
Paratransit Financial and Operating Statistics. 
Final Report. 

International Taxicab Association, Wells Research Co., and Control Data 
Corporation. UMTA-IL-06-0035-78-1, July 1977, 183p. 

In July 1976, UMTA contracted to develop and test the implementation of a 
computerized system for collecting and reporting paratransit financial and 
operating statistics. The project objectives are: 1) to expand/modify the 
computerized uniform system of accounts and records developed in project 
TAXISTATS so that it could be applicable to all paratransit operations; 2) to 
ensure its compatibility with the FARE system; 3) to satisfy Section 15(a) 
requirements; and; 4) to test and implement this system in several paratransit 
operations to provide information for large-scale implementation of the system. 
This report provides the documentation of the system. 

NTIS No. PB 298-155 Price A09 

Proceedings of the Third UMTA R&D Priorities Conference, 
Cambridge, Massachusetts, November 1978. 
Volume VD: Transit Management Workshops. 

American Public Transit Association. UMTA-DC-06-0157-79-7, 
November 1978, 122p. (9 vols). 

Part I of this volume deals with management systems development and includes 
discussions of transit operations and maintenance management support, automated 
scheduling of transit services, and development of skills and techniques required 
by the transit operating industry. Part Il of this report includes discussions of 
human resources development programs, the national study for the validation of a 
selection test battery for bus operators, and a report by the AFL-CIO Appalachian 
Council on their transit employee training project. This volume contains six 
resource papers that can be found summarized in Volume I. 

NTIS No. PB 300-992 Price A06 

Service and Methods Demonstration Program: 
Annual Report, July 1978. 

Kendall, D., et al. Transportation Systems Center. UMTA-MA-06-0049-78-6, 
July 1978, 343p. 

UMT A's Service and Methods Demonstration (SMD) Program addresses the 
national need to improve the quality, quantity, and efficiency of public 
transportation services of innovative transit operating techniques and services 
that utilize existing technology. This report contains a description of the SMD 
_program for Fiscal Year 1977. Program activities and accomplishments are 
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reviewed, including current and future demonstration project descriptions, project 
findings, and other support activities. Project findings are organized into four 
program areas: Conventional Transit, Pricing and Service Innovations, 
Paratransit, and Special User Groups. In this report, results of demonstration 
projects and studies leading to or in support of demonstrations are summarized. 

NTIS No. PB 292-008 Price A15 

Service and Methocla Demonstration Program: 
4DDU•J Report, August 1979. 

Spear, B.D., et al. Transportation Systems Center. UMT A-MA-06-0049-79-8, 
August 1979, 314p. 

UMTA's Service and Methods Demonstration (SMD) Program was established in 
1974 to provide a consistent and comprehensive framework within which 
innovative transportation management techniques and transit services could be 
developed, demonstrated and evaluated, and the resultant findings disseminated in 
a timely manner to transportation planners, policymakers, and transit operators. 
This report documents the SMD program for Fiscal Year 1978. Program activities 
and accomplishments are reviewed for each of the following areas: conventional 
transit service improvements; pricing and service innovation; paratransit; services 
for special user groups; evaluation methodology; and information dissemination. 
Results of current demonstration projects and special studies of innovative service 
concepts are summarized. Future projects are also described. 

NTIS No. PB 80-110281 Price A14 

Service and Methods Demanstration Program: Anm,,al Report, 
Executive Summary, August 1979. 

Kendall, D., et al. Transportation Systems Center. UMT A-MA-06-0049-79-7, 
August 1979, 43p. 

This report contains a summary of the contents of the Annual Report for Fiscal 
Year 1978. Program activities and accomplishments are discussed and reviewed, 
including findings and insights from current demonstration projects, descriptions 
of future projects, and support activities in the areas of evaluation methodology 
and information dissemination. 

NTIS No. PB 80-106222 Price A03 

Staggered. Work Hours Study-Design and Implementation of 
Staggered Work Hours in Manhattan. 
Volume I: Executive Summary. 

The Port Authority of New York and New Jersey, in cooperation with the Tri-State 
Regional Planning Commission. UMT A-IT-09-0023-79-1, August 1977, 73p. (3 vols). 

This three-volume report is the product of a $200,000 grant from the U.S. 
Department of Transportation to document and further implement staggered work 
hour programs in Manhattan. Experience has shown that the staggered work hours 
program in Manhattan has not only reduced congestion on transportation systems, 
but has improved efficiency in business operations by reducing lobby congestion 
and improved employee attendance, punctuality and morale. The objective of this 
study was not only to further the program in the New York-New Jersey region, but 
also to determine means and methods to assist other communities in establishing 
their own staggered work hours program. Volume I provides a concise description 
of the work conducted during the study and includes the principle findings, a 
comparison of staggered work hours, flexible work hours, four-day work week, and 
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state-of-the-art programs in the United States and abroad, based on a 
comprehensive survey of more than ZOO cities throughout the world. 

NTIS No. PB 298-937 Price A04 
SET (3) PB 298-936 Price ElO 

Staggered Work Hours Study - Design and Implementation of 
Staggered Work Houn in Manhattan. 
Volume D: Technical Report. 

The Port Authority of New York and New Jersey, in cooperation with the Tri-State 
Regional Planning Commission. UMTA-IT-09-00Z3-79-Z, August 1977, 41 Sp. (3 vols). 

This report, Volume II, consists of ten chapters that discuss broad categories such 
as the state-of-the-art survey, criteria for staggered work hours, work schedule 
surveys, design and implementation procedures, transportation surveys and 
analysis, attitude surveys, and an evaluation of three different work schedule 
concepts: staggered work hours, flexible work hours, and the four-day work week. 

NTIS No. PB 298-938 Price Al8 

Staggered Work Homs Study - Design and Implementation of 
Staggered Work Homs in Manhattan. 
Volume DI: Staggered Work Hours Man11a]. 

The Port Authority of New York and New Jersey, in cooperation with the Tri-State 
Regional Planning Commission. UMTA-IT-09-00Z3-79-3, August 1977, 34p. (3 vols). 

This volume is intended to present an overall methodology for designing, 
implementing, and evaluating a staggered work hours program in an urban area. It 
is organized to cover the most important considerations involved in setting up a 
program in order to provide decision-makers with the guidelines and tools 
necessary to identify the need for a program as well as the procedures to 
implement and evaluate it. 

NTIS No. PB 298-939 Price A03 

Urban Maas Transportation Abstracts. 
Volume Number 5. 

Urban Mass Transportation Administration. UMTA-TRIC-78-1, 
December 1978, ZZOp. 

This volume is a reference document prepared by UMTA and serves as a guide to 
168 reports generated under contract to UMTA. This document reflects UMTA's 
continuing commitment to the dissemination of technical report information to 
government, state, and local transportation planning bodies, private industry, and 
the general public. The types of documents abstracted in this volume are, by 
section: 1) Research, Development, and Demonstration Project Reports; Z) 
Technical Studies; and 3) University Research and Training Reports. Section 4 
contains indexes to the reports by report title, personal author, corporate author, 
geographic location, and keywords. Volume I, II, m, and IV of the Urban Mass 
Transportation Abstracts are also available at NTIS. 

NTIS No. PB 297-355 Price AlO 
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User'• Guide for the Interactive Scheclaling Program: 
Preliminary Calendar Veni011e Operational Band.book. 

Downey, P.J. Transportation Systems Center. UMTA-MA-06-0074-78-1, 
August 1978, 30p. 

UMTA's Office of Transportation Management in conjunction with the 
Transportation Systems Center designed and developed the Interactive Scheduling 
Program (ISP) to assist rail-transit operators in the scheduling of preventive 
maintenance. ISP was first applied to the scheduling of warranty inspections for 
the new Light Rail vehicles (LRV) acquired by the Massachusetts Bay 
Transportation Authority (MBTA). While the ISP is designed for LRVs, its scope 
could aid any property with equipment whose maintenance is conducted on a 
calendar basis. This report describes the user's guide for the preliminary calendar 
version of an ISP. A computerized scheduling system is described that is designed 
to operate on a real-time or online basis. A scheduling algorithm was developed 
for this program which incorporates a variable work window whose purpose is to 
minimize fluctuations in the daily workload. The program operates on a five 
consecutive year span for the years between 1976-2000. 

NTIS No. PB 295-0Zl Price A03 

4th U.S.-German Urban Transportation Workshop 
(4. Deutsch Amerikanisches Seminar Stadtverkehr), 
Loll Angeles, San Franciaco, Chicago, Cambridge, April 17-25, 1978. 

Transportation Systems Center, Technology Sharing Office. 
UMTA-MA-06-0086-78-1, September 1978, 34Zp. 

The Fourth U.S.-German Workshop on urban transportation was held in the United 
States on April 17-ZS, 1978. These workshops are held in alternate years in the 
Federal Republic of Germany and the United States on the basis of international 
agreements between the Federal Ministry of Transportation, the Federal Ministry 
of Research and Technology, and the U.S. Department of Transportation. The 
purpose of the workshops is to share experience and research findings relative to 
policy, finance, planning, management, operations, and technologies in the field of 
urban transportation. The visiting group generally represents the Federal 
government, local government, and transportation industry. This report contains 
conference papers presented at the Transportation Systems Center, Cambridge, 
Massachusetts, April 24-ZS. The conference sessions were preceded by briefings, 
discussions, and site inspections in Los Angeles, San Francisco, and Chicago (April 
17-21). Papers are provided in both English and German in this proceedings 
report. 

NTIS No. PB Z94-97Z Price AlS 

- 1oz -



16. TRANSPORTATION PRODUC'l1VITY AND EFFICIENCY 

A Comprehensiye Analysis of Urban Bus Transit Efficiency 
and Prodacti'rity: Ezecu.tiYe Summary. 

Sinha, K.C., et al. Purdue University. UMTA-IN-11-0003-79-1, 
December 1978, Z6p. (4 rpts). 

This document presents the executive summary of research conducted on urban 
transit bus performance. The study consists of this report and three separate 
reports. A review was first made of the concepts and definitions of efficiency, 
effectiveness, and productivity in the public transportation sector, and a 
framework for the development of a set of performance indicators was 
presented. Several potential uses of performance concepts as policy tools, 
management tools, and planning tools were examined. Next, driver productivity 
and operating cost were examined. This was done by examining a group of labor 
contracts and analyzing available bus transit operation data. Finally, the 
development and validation of two methodologies to analyze various policies to 
improve urban transit performance were discussed. The study analyzed options 
for improving transit performance with particular emphasis upon bus transit 
systems in small to medium-sized urban areas.· 

NTIS No. PB Z95-ZZ0 Price A03 
SET (4) PB Z95-Zl 9 Price El Z 

A Comp:N"hensiye Analysis of Urban Bus Transit 
Efficiency and Productivity. 
Part I: Definitian and Measurement of Urban Transit Performance. 

Sinha, K.C., and D.P. Jukins. Purdue University. UMTA-IN-11-0003-79-Z, 
December 1978, 170p. (4 rpts). 

This document presents a review of the concepts and definitions of efficiency, 
effectiveness, and productivity in the public transportation sector. It also 
discusses the development of appropriate performance indicators. The trend of 
bus transit performance indicators is examined separately for various classes of 
transit systems. In addition, a scheme of stratification is presented on the 
premise that many environmental and policy factors outside the control of the 
transit operator impose constraints on the performance of transit systems. The 
transit systems considered herein include the entire set of bus systems reporting 
to the American Public Transit Association (APTA) in 1975. The potential uses of 
productivity concepts are also presented. Although these concepts are presently 
being used to allocate fwids in some states, there are other uses such as the 
establishment of clearly defined and measurable goals and objectives for urban 
transit. This report contains a list of references and a listing of urban bus transit 
systems as well as numerous tables charting the input/output variables used in 
trend analyses for 197Z (appendix). 

NTIS No. PB Z95-ZZ1 Price A08 

A Comprehensive Analysis of Urban Bus Transit 
Efficiency and Productivity. 
Part D: Labor Aspects of Urban Bus Transit Prodacti'rity. 

Sinha, K.C., and D.B. Dobry, Jr. Purdue University. UMTA-IN-11-0003-79-3, 
December 1978, llZp. (4 rpts). 

This document is the second report of a three-report study regarding urban bus 
transit performance. It provides an examination of the driver productivity issues 
and attempts to identify the factors that may have a critical influence on system 
productivity and operating cost. A set of labor contracts are reviewed in detail, 
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and stipulations bearing on driver productivity are analyzed. Three specific 
productivity measures are considered: vehicle-miles per driver-hour, vehicle­
hours per driver, and vehicle-hours per driver hours. Possible actions to improve 
each of these measures is reviewed. A statistical analysis is performed to 
examine the financial aspects of driver productivity. This report recommends 
that a new approach in labor-management relationships be pursued providing 
increased responsibility for labor, in addition to the concerted efforts for 
recognizing and rewarding individual and collective performance. 

NTIS No. PB Z95-ZZZ Price A06 

A Comprehensive Analysis of Urban Bus Transit 
Efficiency and Productivity. 
Part III: Analysis of Options to Improve Urban ~amdt Performance. 

Sinha, K.C., and A.S. Bhandari. Purdue University. UMTA-IN-11-0003-79-4, 
December 1978, l 95p. (4 rpts). 

This study was undertaken to analyze options for improving transit performance 
with particular emphasis upon bus transit systems in small to medium-sized urban 
areas. A methodology is developed to evaluate the impact of small changes in 
three operational policy variables, namely: frequency, number of bus stops, and 
fare along a fixed bus route. Analytical expressions are derived that trace the 
impact of each variable upon various other system variables leading to an 
assessment of changes in selected measures of efficiency and effectiveness. The 
application of the methodology is demonstrated with a case study of a selected 
bus route in a medium-sized Indiana city. The results indicate that significant 
improvements can be achieved in most of the efficiency and effectiveness 
measures considered. Finally, the reliability and maintenance aspects of a bus 
transit system are investigated using repair data from the City of Anderson 
transportation system, Indiana. This data is used in a simulation model using 
GASP IV to investigate the effect of increasing the number of mechanics and the 
number of spare buses upon the overall dependability of the transit system. 

NTIS No. PB Z95-ZZ3 Price A09 

The Effect of Organization Size and Structure on 
Transit Performance and Employee Satisfaction. 
Final Report. 

Fielding, G.J., et al. University of California. UMTA-CA-11-0016-79-1, December 
1978, 18Z P• 

This report summarizes the objectives and results of research designed to assess 
the relationships between structural, attitudinal, and performance variables in 16 
selected California public mass transit systems representing various sizes and 
organization types. Data was collected from organizational archives, personal 
interviews, management surveys, and on-site observation. Statistical tests 
determined the existing relationship between key structural attitudinal and 
performance variables. The results were interpreted in the context of 
organizational behavior and management. Implications for the design of transit 
organizations are also discussed. The highlight of this analysis is that the impacts 
of structural variables upon employee attitudes and organizational performance 
need to be assessed in an interactive framework. 

NTIS No. PB Z96-6Z9 Price A09 
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Performance Measures for Public Transit Serrice. 
Final Report. 

Fuller, E. California Department of Transportation. UMTA-CA-09-8001-79-1, 
December 1978, 115p. 

The objective of this study is to evaluate existing and proposed transit systems. 
The report identifies definitional, institutional, and technical difficulties 
associated with developing transit performance measures (TPM) for use in 
evaluating public transit service. A survey is made of contemporary evaluation 
processes and is evaluated in terms of their purpose. The procedures used by the 
California Department of Transportation in developing its list of TPMs is 
described herein, as well as suggested methods for developing performance 
standards. The linking of TPMs to funding strategies is also discussed. This report 
recommends further refinement and verification of the research methodology. 

NTIS No. PB 294-955 Price A06 

Proceedings of the First National Conference on Transit Performance, 
Norfolk, Virginia, September 18-21, 1977. 

Public Technology, Inc. UMTA-DC-06-0184-78-1, January 1978, 167p. 
The first National Conference on Transit Performance was held in Norfolk, 
Virginia, September 18-21, 1977. This conference reflects a major effort aimed at 
clarifying the issues related to transit performance and developing 
recommendations for actions which could be taken to improve transit 
performance. Two hundred persons broadly representative of local government, 
transit management and labor, city and regional planning organizations, 
educational institutions, transportation consulting firms, and State and Federal 
agencies met in Norfolk to exchange ideas on transit performance. This document 
contains the proceedings of the conference, namely: the addresses, the issue and 
resource papers, and summaries of the problems and recommendations developed 
in workshop sessions. Subject papers include: Trends in transit performance; 
Concepts and indicators, Revenue policy and pricing; Service characteristics; 
Labor-management relations; Internal management; Transit performance 
indicators; Case studies of New York City, Southern California Rapid Transit 
District, and Seattle Metro; and Effects of fare changes. This report also contains 
an annotated bibliography and lists of conferees, members of the planning group, 
and technical advisors. 

NTIS No. PB 291-032 Price A08 

The Productivity and Efficiency of Inputs in the Provision of Transportation 
SerTices of the Southeastern Pennsylvania Transportation Authority. 
Final Report. 

Allen, W.B. University of Pennsylvania. UMTA-IT-09-0073-79-1, May 1979, Slp. 
This project was developed as part of a larger program of research, namely, a 
study of human resource development in the Southeastern Pennsylvania 
Transportation Authority (SEPT A). The objective is to provide an elementary 
theory about productivity, efficiency, and performance standards so that the case 
study of SEPTA has a basis in accepted theory. This paper empirically examines 
the performance of SEPTA vis-a-vis other transit operations in the U.S. and 
Canada on the basis of a number of performance measures deemed 
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most suitable. A comparison is also made with the measures utilized by the 
recent Booz, Allen & Hamilton study (1977). Overall, the results stated in this 
report tend to support the initial impression given by the simple, uncontrolled 
productivity and cost measures; it is costing more than it has to in order to 
produce the vehicle miles and vehicle hours of service of SEPT A. (See also IT-09-
0073-79-Z). 

NTIS No. PB Z98-161 Price A04 

Transit Productivity: Improvement through Management Training =md DeYelopment 
Final Report. 

Goldberg, J., et al. City University of New York. UMTA-NY-11-0019-79-1, 
June 1979, ZZ9 p. 

The Center for Productive Public Management undertook this project in response 
to an increased concern for mass transit productivity. This report analyzes transit 
productivity and discusses the transit management/productivity relationship in 
detail. It delineates specific transit management problems and discusses the value 
and validity of management training and development programs as solutions to 
these problems. Specifically, the report serves as a handbook for the 
implementation and evaluation of transit management/productivity training 
programs for both large and small properties. This report is based on independent 
research and input from managers of transit properties across the country, as well 
as on input from transit academics, transit users, elected officials, and attendance 
at transit performance conferences and seminars. 

NTIS No. PB Z99-369 Price All 
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Goods Transportation in Urban Areas - GTUA Ill: Proceedings of the Third Engineering 
Foundation Conference, Sea Island, Georgia, December 4-9, 1977. 

Fisher, G.P., editor. Engineering Foundation Conference. UMTA-FHWA-PL-78-0lZ, 
June 1978, 8Z4 p. 

A five-day conference to explore contemporary issues in urban goods movement 
(UGM) was organized by representatives of the Transportation Research Board, 
American Society of Civil Engineers, Institute of Transportation Engineers, and 
the Federal Highway Administration. The Third Conference on Goods 
Transportation in Urban Areas was held at the Cloister, Sea Island, Georgia, 
December 4-9, 1977, under the auspices of the Engineering Foundation. Five 
specific topis were probed and reported upon by workteams: traffic engineering 
and design to facilitate UGM; impact of local government regulations; interface 
between Federal regulations and UGM; UGM in regional system planning; and 
locating and servicing major urban freight generators. In addition to probe group 
reports and recommendations, there are presented 40 keynote, summary and 
resource papers covering such topics as data requirements, time value of cargo, 
service trucks, terminal design and location, transportation system management, 
planning methodology and case studies, intermodal transfer, freight regulation and 
economics. Two previous conferences having the same title are reported in report 
FHWA-3Z-01-Z3, February 1974, and DOT-OS-60099, May 1976-both reports were 
published by the U.S. Department of Transportation. 

NTIS No. PB Z86-105 Price $Zl.50 
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Methodology for Determining Urban Goods Ccmaolidatian Terminal Jnyestment and 
Location Decisions: EzecatiYe Summary. 

Clark, G.M., and W.B. Ashton. The Ohio State University. UMTA-OH-11-0001-78-4, 
December 1977, Z8p. 

This report constitutes one of the final reports for a study to develop an urban 
terminal investment model {UTIM) for use by planners in designing and evaluating 
a system of urban goods consolidation terminals for small shipments to reduce the 
cost of picking up and delivering these shipments in the Central Business District 
{CBD). It is a summary of two related reports: 1) A Methodology for Determining 
Characteristics of Small Shipments {PB 279-649), and Z) The Location and Sizing 
of Urban Freight Terminals with Multiple Planning Periods: The Urban Terminal 
Investment Model {UTIM) {PB 286-490). The study describes a planning 
methodology for designing the system which is applied in two phases: 1) the data 
collection phase that involves interviews with shippers and receivers; a simulation 
of estimate truck travel times; and a sampling study to estimate vehicle loading 
and queuing time; and 2) the investment phase which involves the application of a 
UTIM to determine least-cost terminal investment, location, and operation 
decisions. Results herein indicate that significant savings in pickup and delivery 
costs could be realized through the use of a consolidation terminal. 

NTIS No. PB 288-760 Price A03 
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SUBJECT/TITLE INDEX 

CX>IVEN"rIONAL 'IRANSPCm.TATION SERVICES 

Comparative Analysis of Results from Three Recent Non­
Separated Concurrent-Flow High Occupancy Freeway Lane 
Projects: Boston, Santa Monica, and Miami, 1 

1-95/NW 7th Avenue Bus/Car Pool Systems Demonstration 
Project. Report 1-1: Evaluation of the NW 7th Avenue 
Express Bus and Bus Priority Systems. Phase I. (9 rpts), 1 

1-95/NW 7th Avenue Bus/Car Pool Systems Demonstration 
Project. Report 1-2: Effects of NW 7th Avenue Bus 
Priority Systems on Bus Travel Times and Schedule 
Variability. Phase I. (9 rpts), 2 

1-95/NW 7th Avenue Bus/Car Pool Systems Demonstration 
Project. Report 1-3: Changes in Transit Operational 
Characteristics on the NW 7th Avenue Express Bus System. 
Phase I. (9 rpts), 2 

I-95/NW 7th Avenue Bus/Car Pool Systems Demonstration 
Project. Report 1-4: Modal Shift Achieved on the NW 7th 
Avenue Express Bus System. Phase I. (9 rpts), 3 

I-95/NW 7th Avenue Bus/Car Pool Systems Demonstration 
Project. Report I-5: Effect of the Park'N'Ride Facility on 
Usage of the NW 7th Avenue Express Bus System. Phase I. (9 
rpts), 3 

1-95/1:f,N 7th Avenue Bus/Car Pool Systems Demonstration 
Project. Report 1-6: Effects of NW 7th Avenue Bus Priority 
Systems on NW 7th Avenue Traffic Stream Flow and Passenger 
Mo v eme n t s • Ph as e I • ( 9 r p t s ) , 4 

1-95/NW 7th Avenue Bus/Car Pool Systems Demonstration 
Project. Report 1-7: Evaluation of the Characteristics of 
Users and Non-Users of the NW 7th Avenue Express Bus/Car 
Pool System. Phase I. (9 rpts), 4-5 

1-95/NW 7th Avenue Bus/Car Pool Systems Demonstration 
Project. Report 1-8: Effect of the Bus Priority Systems 
Operation on Performance of Traffic Signal Control Equipment 
on ?:f,N 7 t h Avenue • Ph as e I. ( 9 r p t s ) , 5 

1-95/NW 7th Avenue Bus/Car Pool Systems Demonstration 
Project. Report 1-9: Economic Viability of the NW 7th 
Avenue Express Bus Operation. Phase I. (9 rpts), 5 

1-95/NW 7th Avenue Bus/Car Pool Systems Demonstration 
Project. Report 11-1: Evaluation of the 1-95 Express Bus 
and High Occupancy Vehicle Priority Systems. Phase II. (4 
rpts), 6 

I-95/NW 7th Avenue Bus/Car Pool Systems Demonstration 
Project. Report 11-2: Evaluation of the Effects of the 1-95 
Exclusive Bus/Car Pool Lane Priority System on Vehicular and 
Passenger Movements. Phase II. (4 rpts), 6 

1-95/'NW 7th Avenue Bus/Car Pool Systems Demonstration 
Project. Report 11-3: Evaluation of the Effects of the 1-95 
Exclusive Bus/Car Pool Priority System on the Express Bus 
System. Phase II. (4 rpts), 7 
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02. 

03. 

04. 

SUBJECT/TITI.E INDEX 

COWENTIONAL TRANSPORTATl<»f SERVICES 

1-95/NW 7th Avenue Bus/Car Pool Systems Demonstration 
Project. Report II-4: Evaluation of Characteristics of 
Users and Non-Users of the I-95 Bus/Car Pool System. Phase 
II. (4 rpts), 7-8 

Preferential Bus Lanes on Urban Arterials: Selected 
Studies on Their Feasibility and Performance, 8 

Priority Treatment for High Occupancy Vehicles in the United 
States: A Review of Recent and Forthcoming Projects, 8-9 

Transit Service Reliability, 9 
The Trolley Coach Development and State of the Art: Task I 

Report for the Electric Trolley Bus Feasibility Study, 9 

CENTER Cl1Y/TRAFFIC RESTRAINTS 

Auto-Use Disincentives, 10 
Central Area Auto Restraint: A Boston Case Study, 10 
Streets for Pedestrians and Transit: An Evaluation of Three 

Transit Malls in the United States, 11 

ENERGY AND ENVIRQIMENl' 
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SUBJECT/KEYWCmn INDEX 

01. cx.vENTIOIAL TRANSPalTATiait SERVICES 

AIRPORT 
AUTO (See also OZ) 
BICYCLES 
BUS SERVICE 

• Articulated 
• Beltway 
. Conmuter 
• Double-Deck 
• Electric Bus/Trolley 

PASSENGER M::>VEMENTS (See also 12) 
PARKING (See also OZ) 
PEDESTRIAN WVEMENTS (See also OZ) 
RAIL (See 13D-13G) 
ROUTES (See also 15) 

• Routes 
• Route Restructuring 

• Feeder 
• Fixed-Route 
• School Bus (See 03) 
• Trolley (See electric bus) 
• Zoned Bus 

TRANSIT SERVICE RELIABILITY (See also 16) 
TRANSPORTATION SYSTEMS MANAGEMENT (TSM. See also 09) 

. Traffic Control and Operations 
• Traffic Engineering Techniques 
• Traffic Fares (See also 04) 
• Traffic Restraints (See also OZ) 
• Traffic Signal Priority Techniques 

. Lanes 
• Arterial-Local Streets 
• Exclusive Busways 
• Express 
• Freeway 

VEHICLES (See also 13A) 
WATERBORNE MASS TRANSIT 

• Ferry Service 
• Recreational Service 

02. CENTER CI1Y/1'RAFFIC RESTRAINTS 

AUTO-RESTRAINTS 
AUTO-RES'm.ICTED ZONES 

• Mal 1 s 
Pedestrian Ways 
Plazas 

AUTO-USE DISINCENTIVES/INCENTIVES 
CBD TRAFFIC RESTRAINTS 
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• Highways 
Priority Systems/High 

Occupancy Vehicles 
• Reserved Lane 



SUBJECT/~ INDEX 

03 • ENERGY AND ENVIRatNENT 

AESTHETICS (See also lZ) 
AIR QUALI'IY 
CONSERVATION STRATEGIES 
CONTINGENCY PLANNING 

School Bus 

• ENVIRONMENTAL IMPACT 
• NOISE 
• POLLUTION 

04. FARES/PRICI:t«; AND SERVICE INNOVATIOIS 

COLLECTION TECHNIQUES 
CONGESTION PRICING 
COSTING 
CREDIT CARDS 
FARES 
FARE BOX 
FARE-ELASTICITIES 
FARE-FREE 
FARE-PREPAYMENT 

05. FINANCING 

BUDGET 
CONVENTIONAL/INNOVATIVE FINANCING 

METIIODS 
COST-BENEFIT 
EXPENDITURES 
FINANCING METHODS 
FUND ALLOCATIONS 
IMPACTS 
INVESTMENTS 

• GRADUATED FARES 
. INTERM:>DAL FARES 
• PARKING PRICE STRATEGIES 
. ROAD PRICING S'IRA.TEGIES 
. SELF-SERVICE COLLECTION 
. SYSTEM-WIDE OFF-PEAK FARE 
• TICKETS 

• Automated 
. Self-Canceling 

. PRICING (See 04) 

. REQUIREMENTS 

. SUBSIDIES 

. TAXATION 
• 'IRANSIT ASSISTANCE 

{See also 09) 
• VALUE CAPTURE 
• {See 06) 

MULTI-AGENCY AND JOINT DEVELOPMENT FUNDING 

06. LAND USE 

HOUSING DEVELOPMENT 
JOINT DEVELOPMENT/VALUE CAPTURE 
LAND/ACQUISITION/DEVELOPMENT 
PROPER'IY/PROPER'IY VALUES 

• Comnerc i al 
• Parking Lots/Facilities 
. Recreational 

REAL ESTATE 
REVITALIZATION/PRESERVATION {See lZ) 
TAXATION {See also 05) 

• Residential 
• Retail 
. Urban 

'IRANSIT STATIONS/FACILITIES (See also 17) 
VALUE CAPTURE {See Joint Development .•. ) 
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SUBJECT /KEYWORD INDEX 

07. ?«--URBAN AND URI-DENSI1Y AREA 1RANSPORTATIOf 

COORDINATION 
DEM:>NSTRATIONS 
LOW-DENSITY 

• Sma 1 1 Ci t i e s 
• Suburbs 
. Towns 

NON-URBAN 
RURAL SYSTEMS AND SERVICES 
VEHICLES (See also 13A) 

08. PARATRANSIT SYSTEMS AND SERVICES 

ALTERNATIVE TRAVEL WDES 
BROKERAGE 
CAR/BUS/VANPOOLS 
CHARTER BUS 
CO,MUNITY BASED TRANSIT 
DEMAND-RESPONSIVE 

• Dial-A-Ride 
. Jitney 
• Taxi 

. RIDESHARING 

. RURAL SYSTEMS (See 07) 

. SCHOOL BUS (See 03) 

. SUBSCRIPTION BUS 

. VEHICLES (See also 13A-13B) 

09. PLANNING, POLICY AND PROGRAM DEVELOPMENT 

ALTERNATIVE ANALYSIS 
ASSESSMENT STUDIES (Methods for 

. PLANNING METIIODS 
• REAL ESTATE (See 06) 
. REVITALIZATION (See 12) 
. STATE/REGIONAL STUDIES 

PLANNING SYSTEMS 

financing. See also 05, 12) 
CENTER CITY (See OZ, 06) 
COMPUTERIZED TRANSPORTATION 
DATA BANK MEASUREMENTS 
EVALUATIONS (See also 12) 
FINANCING (See also OS) 
FORECASTING 
GRANTS (See Transit Assistance) 
HIS10RIC PRESERVATION (See 12) 
JOINT DEVELOPMENT/VALUE CAPTURE 

(See 06) 
LAND USE (See 06) 
ME'IRICATION (See 12) 

ME'IROPOLITAN PLANNING ORGANIZATIONS 
(See also 15) 

M:>DAL CHOICE 
NEIGHBORHOOD REVITALIZATION (See 12) 
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. STATE/SECTION 08/09 FUNDS 
• SURVEYS 
. TRANSIT ASSISTANCE 
. TRANSPORTATION PATTERNS 

(See also 12) 
. TRANSPORTATION SYSTEMS 

MANAGEMENT (TSM-short range 
planning. See also 01) 

. TRAVEL DEMAND (See 12) 
• URBAN DEVELOF'MENT 

(See also 06) 

. USER NEEDS (See also 
lZ,14, and 15) 



SUBJECT /KEYWORD INDEX 

10. POLITICAL PROCESSES AND LEGAL AFFAIRS 

CON'IRACTS 
INTERAGENCY RELATIONS 
LABOR AND 13C 
LEGISLATIVE PROCESSES 
MINORITY BUSINESS ENTERPRISES 
MOTOR VEHICLE AND TRAFFIC LAW 
PUBLIC FINANCE AND TAX LAW 

11. SAFE1Y/PR.ODUCT QUALIFICATION 

FIRE SAFETY 
GUIDELINES 
PRODUCT QUALIFICATION 
SAFETY/SYSTEM SAFETY 
SAFETY AND SYSTEM ASSURANCE 1RAINING 
SAFETY AND SYSTEM ASSURANCE SUPPORT - APTA 
SECURITY 

12. SOCIOECONCMICS 

ACCESSIBILITY STUDIES (E&H. See also 13A, 14) 
AESTHETICS (See also 03) 
AGT ASSESSMENTS (See also 13C) 
ASSESSMENTS (See also 13C) 
CITIZEN PARTICIPATION (See Urban Conmunity Values) 
COSTING (See Systems Study) 
DISCRETE CHOICE ANALYSIS (See Travel Behavior) 
DISRUPTIONS/DISPLACEMENTS 
ECONCMIC PROJECTIONS 
FEASIBILITY STUDIES 
HUMAN FACTORS (See also 15) 
LAND USE (See 06) 
MARKET STUDY (See 15) 
ME'IRICATION 
MOBILl'IY ANALYSIS 
PASSENGER/SERVICE MEASURES (See also 01) 
REVITALIZATION/PRESERVATION (See also 06) 

City/Center City 
Historic Preservation 
Neighborhood 

RIDERSHIP (See also 09) 
SYSTEMS STUDY 

Costing 
Low Life-Cycle Costing 

'!RAVEL BEHAVIOR 
TRAVEL DEMAND 
URBAN co.MUNITY VALUES 

Citizen Participation 
Public Opinion toward system 
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13A. BUS AND PARA1RANSIT VEHICLE TECHNOLOGY 

ACCESSIBILITY/E&H (See also 14) 
ALTERNATIVE FUELS (Alcohol, etc.) 
BATTERY BUS 
ENERGY CONSERVATION/FUEL AND ENVIRONMENTAL STUDIES 
(See also 03) 
FARE/BUS DESIGN (See also 04) 
LIFE-CYCLE PROCUREMENT 
LON POLLUTION VEHICLES 
MINIBUS 
POWER UNITS 
PROPULSION SYSTEMS 

Energy Storage Flywheels 
STATIONWAGON 
TIE-])(MINS AND FASTENINGS (See also 14) 
TRANSBUS 

13B. BUS AND PARA1RANSIT OPERATIOOAL TECHNOLOGY 

AUTOM.TIC VEHICLE MONITORING (AVM) SYSTEMS 
BROKERAGE SUPPORT (See also 08) 
COMPUTERIZED SYSTEMS 

Scheduling of Subscription Service 
Transportation Brokerage Support 

13C. NEW SYSTEMS AND AUTCMATION 

ACCELERATING WALKWAYS 
ADVANCED GROUP RAPID TRANSIT (AGRT) 
AIRTRANS URBAN TECHNOLOGY PROGRAM 
ASSESSMENT STUDIES (See also lZ) 
AUTOMATED GUIDEWAY TRANSIT (AGT) 
DOWNTOWN PEOPLE MOVER ( DPM) 
DUAL-MODE 
MORGANTOWN PEOPLE MOVER 
PERSONAL RAPID TRANSIT (PRT) 

13D. RAPID RAIL VEHICLES AND SYSTEMS 

.ADVANCED CONCEPT TRAIN 
AUTOMATIC TRAIN CON1ROL 
BART (Bay Area Rapid Transit) 
ENGINEERING 
FARE COLLECTION (See also 04) 
FACILITIES/STATIONS 
MARTA (Metropolitan Atlanta Rapid Transit Authority) 
ME1RO RAIL (Washington, D. C.) 
MBTA (Mas~:achusetts Bay Transportation Authority) 
MUNI METRO (San Francisco) 
NOISE/NOISE ABATEMENT TECHNOLOGY 
PATH (Port Authority Trans-Hudson Corporation} 
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13D. RAPID RAIL VEHICLES AND SYSTEMS 

PROPULSION SYSTEMS/STORED ENERGY - FLYWHEELS, etc. 
RAIL STANDARDIZATION 
SAFETY AND RELIABILITY TECHNOLOGY 
SEMTA (Southeastern Michigan Transportation Authority) 
SEPTA (Southeastern Pennsylvania Transportation Authority) 
STATE-OF-TIIE-ART CAR (SOAC) 
TESTS AND EVALUATIONS 
TRACK AND WAYSIDE TECHNOLOGY 
TTC (Transportation Test Center) 
WMA.TA (Washington Metropolitan Area Transit Authority) 

13E. a>.NtJTER RAIL VEHICLES AND SYSTEMS 

13F. LIGHT RAIL VEHICLES .AND SYSTEMS 

13G. CX>J'STRUCTIOI/TONNELING TECm«)LOGY 

ENGINEER.ING 
GROUND CON1ROL 
GROUND-LINER CON'IROL 
MUCK TRANSPORT SYSTEM 
NOISE/NOISE ABAT:EMENT TECHNOLOGY 
SAFETY AND RELIABILITY TECHNOLOGY 
SUBWAYS/STATION CONS'IRUCTION 
TIES AND FASTENINGS 
TRACK AND WAYS IDE TECHNOLOGY 
TUNNEL PORTALS 

14. TRANSPORTATIOI DISADVANTAGED/SPECIAL-USER GROOPS 
(Carless: elderly, handicapped, poverty-stricken, low­
income, students, etc.) 

ACCESSIBILITY S'IUDIES (See also 13A) 
COORDINATED SERVICES 

Education 
Employment 
Human Services 
Recreation 

DEK>NS'IRATIONS 

Rehabilitation 
Social Service 

. Welfare 

ELDERLY AND HAND I CAPPED ( E&H. See a 1 so 1 Z , 13A) 
SOCIAL SERVICE AGENCY TRANSPORTATION 
SPECIAL SERVICE VEHICLE (See also 13A) 
SPECIALIZED DEMAND-RESPONSIVE TRANSPORTATION 
TIE-DOWNS AND FASTENINGS (See also 13A) 
TRANSIT DEPENDENT 
TRAVEL BARRIERS 
USER-SIDE SUBSIDIES (See also 13A) 

- 151 -



SUBJECT /KEYWORD INDEX 

15. "l'RANSPORTATIOl/'l'RANSIT MANAGEMENT 

AUTOMATED RUN CUTTING/ROUTES (See also 01) 
BLUE COLLAR 1RAINING 
EDUCATION AND TRAINING 
HUMAN RESOURCES (See also lZ) 
INDUSTRIAL RELATIONS 
INSURANCE 
MAINTENANCE, EQUIPMENT/FACILITIES 
MAINTENANCE MANAGEMENT 
MANAGEMENT 
MANAGEMENT INFORMATION SYSTEldS 
MARKETING 
METROPOLITAN PLANNING ORGANIZATIONS (MPO) 
OPERATIONS AND MANAGEMENT 
PERFORMANCE MEASURES ( See 1 6) 
RI SK MANAGEMENT 
STAGGERED WORK HOURS 
TECHNOLOGY SHARING' 
TRANSIT OPERATORS 
TRANSPORTATION SYSTEldS MANAGEMENT (See also 01, 09) 

16. 'l'RANSPCE.TATIOf PRCDUCTIVITY .AND EFFICIENCY 

PERFORMANCE MEASURES 
PRODUCTIVITY 
RELIABILI'IY (See also 01) 

17 • URBAN GOCDS IDVBMENT 

AUTO-RESTRICTED ZONES (See also OZ) 
CITY 
INTERCITY 
LAND USE (See 06) 
STATIONS/TERMINALS (See also 06) 
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A 
ACT-I (Advanced Concept Train), 

80-8Z 
AGR.T (Advanced Group Rapid Transit), 

71 
AGT (Automated Guideway Transit), 

51-55, 66-76 
AGT Assessments, 

55, 69, 70 
AGT Guideway and Station Technology, 

66-68 
AIR1RANS Urban Technology Program, 

55, 68, 69, 71 
AllrV (Automated Mixed-Traffic Vehicle), 

53, 54 
APTA, 

16, 98, 103 
ARZ (Auto-Restricted Zones), 

8, 10, 13, 45 
ASDP (Advanced Subsystem Development Program), 

80-8Z 
AVM (Automatic Vehicle Monitoring), 

63-66 
Abstracts, 

101 
Accelerating Walkways, 

53, 66 
Access, 

18, 31, 35, 37, 4Z, 94, 95 
Accidents, 

1, 4, 6, 33, 47 
Advertising, 

1, 31 
Affirmative Action, 

34, 45, 46 
Air Quality, 

17 
Airports, 

55, 6Z, 66, 68-70 
Alternative Analysis, 

17, zo, zz, 35-37, 43, 44, 54 
Analytic Network Model, 

73 
Analytical Aids/Modeling, 

19, 40-43, 55, 71 
Annual Reports, 

Z7, 3Z, 59, 81, 8Z, 99-101 
Arterials, 

1-8 
Assessments, 

3, ZO, Z9, 33, 46-48, SO, 54, 55, 69, 73, 75, 79, 84, 9Z 
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RETRIEVAL TERM INDEX 
A 

Attitudes, 
1, 4, 7, 13, 14, Z6, 39, 40, 97, 104 

Audits, 
98 

Auto-Use/Disincentives, 
10, 13, 41, 4Z, 51, 5Z, 54, 55, 68 

B 
BART, 

83 
Barriers, 

Z7-Z9, 40, 46, 95, 96 
Battery Bus, 

6Z, 63 
Benefit-Cost Analysis, 

10, Z6, 36, 63 
Bibliographies, 

30, 3Z, 33, 40, 44, 46, 56, 58, 75, 98, 101, 105 
Bicycles, 

11 
Brakes, 

74, 82, 84 
Brokerage, 

Z7-Z9 
Bus Service/Systems, 

13, 15, 19, Z6, Z7, Z9, 30-33, 36, 38, 39, 43, 44, 68, 70, 
103, 104 

Bus/Carpool Systems, 
1-8, Z7-Z9, 31 

Bus Design, 
58 

Bus Facility/Maintenance, 
11, 104 

Bus Lanes, 
1-8 

Bus Priority Systems, 
1-8, 99, 100 

Bus Rapid Transit, 
1-8, 33, 36, 43 

Bus Shelters, 
95 

Bus Stations/Stops, 
104 

Bus Technology, 
57-59, 6Z-66, 1oz 

C 
CTA, 

48 
Cable Car, 

40 
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RETRIEVAL TERM INDEX 
C 

Call-A-Bus, 
9Z 

Cal trans, 
94, 105 

Campus Transportation, 
13, 71, 72 

Capital and Operating Costs, 
1, 33, so, 53, 55, 69, 70 

Carpools, 
1-8, Z7-Z9, 31 

Case Studies, 
10, 17, 18, Zl, Z3, ZS, Z8-31, 34, 35, 49, 51, 53, 54, 56, 
73, 77, 85, 87, 88, 91, 95, 99, 104-106 

Center City, 
8, 10, 11, 18, ZS, 35, 56, 71, 72, 107 

Citizen Participation, 
22, 40, 44, 53, 56 

City Bus, 
8, Zl, 38, 57, 63-66, 103, 104 

Conmunications, 
7 1 , 

Comnuni ty, 
zz, 33, 36, 44, 53, 78, 85 

Comnunity-Based Transit, 
ZS, Z7-Z9, 56 

Comnuter Pools, 
Z4, 27-29, 31 

Comnuter Services, 
27, 29, 45, 83 

Computer Model, 
6Z 

Computer Programs, 
5, lZ, ZS, 31-33, 43, 57, 62-65, 70, 80, 85, 86, 93, 99, 102 

Concrete Ties and Fastenings, 
77, 79 

Conferences, 
39, 48, 53, s6, 6Z, 11, 79, 83, 84, 94, 98, 99, 1oz, 10s, 106 

Construction, 
46, 68, .79, 86-91 

Consumer, 
46, 48 

Contracts, 
Zl, 46, 90, 91, 103 

Coordinated Human Services, 
23, 24, Z6, 30, 92-95 

Cost Models, 
27, 67, 90 

Cost and Weight Model, 
74 

Costs, 
5, 11, 13-16, 19, Z3, ZS, Z6, 33, 41, 50, 53-55, 58, 68, 70, 
73, 77, 83, 84, 88, 90, 94 
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RE11UEVAL TERM INDEX 
C 

Couplers and Coupling, 
70, 74, 76 

D 
DPM (Downtown People Mover), 

52, 70 
Data Analysis and Collection, 

z, 13, 15, 16, 36, 38, 47, 55, 63-65, 68, 72, 73, 77, 78, 86, 
96, 97, 99, 106, 107 

Demand-Responsive, 
9, ZZ-27, 30, 31, 62, 9Z 

Demographics, 
Z Z, Z4, 4 Z, 5 Z, 5 5, 9 5 

Demonstrations, 
1-9, 13-15, ZZ, Z4, ZS, 27-31, 59, 92-97, 99, 100-102 

Dial-A-Ride, 
ZZ-ZS, Z7, 30, 31, 62 

Diesel Bus/Engine, 
so, 57, 58 

Discrete Choice Models, 
55 

Drivers, 
23, 60, 61, 99, 103, 104 

Dual-Mode, 
73 

E 
Eldl (Elderly and Handicapped), 

Z3-Z6, 30, 34, 36, 43-45, 49, 53, 56, 59, 6Z, 9Z-97, 100 
ElcR Accessibility, 

26, 83, 94 
EPA, 

45, 7 8 
Econometric Models, 

18 
Economics, 

1, z, 5, 8, 11, 18, 57, 70, 84, 88, 91, 106 
Education and Training, 

Z3, 28-31, 44, 97, 99, 106 
Electric Vehicles, 

9, 50 
Electrification, 

83, 84 
Elevated Structures, 

77, 78 
Elevators, 

49, 92 
Emergency Services, 

zz, 49, 53 
Emp 1 oymen t , 

19, 27-29, 31, 45, 46, 97-101, 104 
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E 

Employment Sites, 
23, 27, 29 

Energy/Conservation, 
8, 12, 17, 33, 45, 52, 66, 68-70 

Energy Storage Systems, 
SO, 57, 6Z, 76, 81 

Entrainment, 
70, 71, 74, 76 

Environment, 
8, 9, 11, 37, 39, 45, 57, 64, 65, 70, 78, 103 

Equity, 
17, 34, 39, 45 

Estimation Model, 
Z7 

European Practices, 
5 8, 91 

Evaluations, 
6-7, 11, 14, 15, 19, Z7, ZS, 31-33, 37, 40, 4Z, 52, 
59-61, 63, 64, 67, 71, 73, 76, 77, 91, 9Z, 97, 100, 106 

Evaluation Models, 
67 

Exclusive Lanes, 
1-7, 10 

Exclusive-Ride Taxi, 
23, 24 

Express Bus, 
1-7, 8, 27, 45 

Expressways, 
1-7 

F 
Facilities, 

3, 6, 7, 9, 11, 40, 42, so, 51, 95 
Fare Cards, 

14 
Fare Collection, 

58, 85, 94 
Fare-Free, 

13-15, Z2 
Fares, 

Z, 5-7, 13, 16, ZZ-24, 30, 9Z, 104, 105 
Federal Government, 

16, 17, 19, zz, 26, 30, 32, 33, 40, 46-48, 93-95, 
99, 105, 106 

Feeder Service, 
ZS, 65, 95 

Financing, 
16, 17, 19, Zl, Z3, ZS, Z6, 32, 36, 37, 39-41, 44-46, 54, 
93, 99, 102, 104, 105 

Fire Safety, 
47, 48, 53 
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RE1RIEVAL TERM INDEX 
F 

Fixed-Route, 
9, 22, 26, 27, 30, 31, 41-43, so, 63-65, 95, 97, 104 

Flywheels, 
so, 57, 62, 76 

Forecasting, 
32., 35, 41 

Forecasting Models, 
35 

Freeways, 
1-8, 36 

Fuel Economy/Emissions, 
z, 57, 58, 61, 62 

G 
Gasoline Engines, 

57 
Ground Control/Liners, 

87, 88, 91 
Group Rapid Transit, 

74, 7 5 
Guides and Guidance, 

10, 19, 2.6, 29-33, 36, 38, 40, 44, 45, 47,50, 
52-54, 59, 63, 67, 69, 70, 72., 75, 80, 93, 101, 102. 

Guideways, 
53, 66-68, 70-73 

H 
lDV (High Occupancy Vehicles), 

1-8, 27, 58 
Hazards, 

47 
Headways, 

75 
Highways, 

1-7, 14, 16, 17, 30, 32., 33, 42, 43, 45 
Human Factors/Resources, 

48, 52., 60, 86, 97, 99, 100, 101, 105 
Human Services, 

2.3-24, 26, 28, 30, 92, 94 

I 
1-95 (Interstate 95), 

1-7 
ICS (Inductive Comnunication System) 

71 
ISP (Interactive Scheduling Program), 

102 
Indices, 

32, 101 
Institutional Factors, 

18, ZZ, ZS, 28, 29, 34, 36, 46, 105 
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RE1RIEVAL TERM INDEX 
I 

Insurance, 
28, 87, 90 

Intermodal/Transfers, 
3, 30, 31, 43, 106 

International Transit Systems, 
9, 32, 49, 52, 55, 58-60, 81, 84, 87, 91, 99, 101, 102, 105 

Inventories, 
21, 40, 94, 96, 98 

Investments, 
17, 18, 107 

J 
Jitney, 

22, 62 
Joint Development/Value Capture, 

18, 19 

K 
Knoxville Project, 

27-29 

L 
Labor, 
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