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RECOMMENDED INITIAL READING: 

Intermodal Freight Transport (Abridgment) 
CITATION: D. P. Ainsworth. , Transportation Research Record, No. 656, 1977,  Pg. p. 62-
64. 
ABSTRACT: There are two elements characteristics of intermodal transport. The first is the 
through movement from region to destination with no intermediate storage. The second 
element is an interchange or transfer between two or more modes. It is the ease with 
which these transfers occur that brings them under the intermodal umbrella. The most 
important advantage to intermodal operations is the superior cost and service trade-off it 
offers compared with the use of a single form of carriage or with two modes employed but 
not in an integrated fashion. It is noted that although trucking is a major partner in the 
intermodal movement, it is frequently the dominant partner. In marine containerization, 
intermodal has been a major success. In terms of consistant growth and in percentage of 
total cargo carried, intermodal operations now transport a major portion of this business. 
With rail transportation, rail-truck intermodal has grown only modestly. As a proportion of 
freight revenue, piggyback runs as high as 9 percent. The possibility of maximizing 
efficiency of freight markets is still far from being realized. The barriers and problems that 
have prevented intermodal operations from achieving their potential must be overcome. 
Note: This paper appeared in Transportation Research Record No 656, Rail Planning. 
LIBRARY ACCESS: VDOT Research Library, TA 1001.5 .T71 no.656 

Multimodal Investment Choice Analysis for Washington State Transportation 
Projects: Phase I Results 
CITATION: Rhonda Young, Jennifer Barnes and G. Scott Rutherford. , Transportation 
Research Record, No. 1817, 2002.  Pg. 137-142. 
ABSTRACT: Launched in 1999, the Multimodal Investment Choice Analysis (MICA) project 
is a computer-based tool being developed to assist the Washington State Department of 
Transportation, the Washington State Transportation Commission, and the Washington 
State legislature in making state transportation funding decisions. The function of MICA is 
to summarize the multimodal budgetary trade-offs that will result from varying funding 
allocation and priority scenarios. MICA's methodology is based on benefit-cost and goal 
achievement analyses. The project recently completed the first phase of research. The 
analysis methodology for the MICA project is outlined, and key findings from the first 
phase of this effort are highlighted. Tasks for the second phase of the research project are 
also discussed. Although challenges remain, the results of the Phase I research effort 
indicate that development of a multimodal analysis tool appears feasible. Note: M3: 
10.3141/1817-17. 
LIBRARY ACCESS: VDOT Research Library, TA 1001.5 .T71 no.1817 
ONLINE AT: http://dx.doi.org/10.3141/1817-17  

Multimodal Investment Choice Analysis. Volume I: Phase I 
CITATION: R. Young, J. Barnes and G. S. Rutherford. , 2002. Pg. v.p. 
ABSTRACT: The Multimodal Investment Choice Analysis (MICA) project is developing a 
computer-based tool to assist the Washington State Department of Transportation 
(WSDOT), the Washington State Transportation Commission, and the Washington State 
Legislature in making state transportation funding decisions. The function of MICA is to 
summarize the multimodal budgetary tradeoffs that will result from varying funding 
allocation and priority scenarios. MICA's methodology is based on benefit-cost and goal 
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achievement analysis. The project has completed the first phase of research. The purpose 
of this two-volume report is to document the analysis methodology contained within the 
MICA program, as well as general findings from the first phase of this research effort. This 
document is also designed to serve as a User's Manual for operating the MICA program. 
While challenges still exist, the results of the Phase I research effort indicate that 
development of a multimodal analysis tool is feasible.  
LIBRARY ACCESS: Available to VDOT employees through Interlibrary Loan. 
ONLINE AT: http://www.wsdot.wa.gov/research/reports/fullreports/547.1.pdf 

Multimodal Investment Choice Analysis For Washington State Transportation 
Projects: Phase I Results 
CITATION: R. Young, J. Barnes and G. S. Rutherford. , Transportation Research Record, 
No. 1817, 2002. Pg. p. 137-142. 
ABSTRACT: Launched in 1999, the Multimodal Investment Choice Analysis (MICA) project 
is a computer-based tool being developed to assist the Washington State Department of 
Transportation, the Washington State Transportation Commission, and the Washington 
State legislature in making state transportation funding decisions. The function of MICA is 
to summarize the multimodal budgetary trade-offs that will result from varying funding 
allocation and priority scenarios. MICA's methodology is based on benefit-cost and goal 
achievement analyses. The project recently completed the first phase of research. The 
analysis methodology for the MICA project is outlined, and key findings from the first 
phase of this effort are highlighted. Tasks for the second phase of the research project are 
also discussed. Although challenges remain, the results of the Phase I research effort 
indicate that development of a multimodal analysis tool appears feasible.  
LIBRARY ACCESS: VDOT Research Library, TA 1001.5 .T71 no.1817 
ONLINE AT: 
http://trb.metapress.com/content/u71657049866422n/?p=de7d596dae604407920444675
93b62b1&pi=0 

Multimodal Investment Choice Analysis Volume II: Program Code 
CITATION: Young R, Barnes J, Rutherford GS, et al. , Note: SO: 2002/06. pp324; RN: 
Report Number: WA-RD 547.2,; Report Number: Final Research Report; Contract/Grant 
Number: Agreement T1803; Task 36. 
ABSTRACT: The Multimodal Investment Choice Analysis (MICA) project is developing a 
computer-based tool to assist the Washington State Department of Transportation 
(WSDOT), the Washington State Transportation Commission, and the Washington State 
Legislature in making state transportation funding decisions. The function of MICA is to 
summarize the multimodal budgetary tradeoffs that will result from varying funding 
allocation and priority scenarios. MICA's methodology is based on benefit-cost and goal 
achievement analyses. The project has completed the first phase of research. The purpose 
of this two-volume report is to document the analysis methodology contained within the 
MICA program, as well as general findings from the first phase of this research effort. This 
document is also designed to serve as a User's Manual for operating the MICA program. 
While challenges still exist, the results of the Phase I research effort indicate that 
development of a multimodal analysis tool is feasible.  
LIBRARY ACCESS: Available to VDOT employees through Interlibrary Loan. 
ONLINE AT: http://www.wsdot.wa.gov/research/reports/fullreports/547.2.pdf 
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The Sensitivity Of Optimal Transport Strategies To Specification Of Objectives 
CITATION: P. M. Timms, A. D. May and S. P. Shepherd. , Transportation Research.Part A: 
Policy and Practice, 2002. Vol. 36, No. 5, Pg. p. 383-401. 
ABSTRACT: Finance Assistance for Transport Integration in Metropolitan Areas (FATIMA) is 
a European Union project to devise and apply a method for estimating optimal transport 
strategies within a context of limitation on public finance. The method for estimating 
optimal transport strategies consists of an optimization procedure that makes iterative use 
of transport models in order to find the optimal levels of predefined transport measures. 
At the heart of this procedure lies the definition of objective functions that encapsulate 
policymakers' objectives with respect to economic efficiency and sustainability. This paper 
examines the sensitivity of the results to a number of key parameters in the FATIMA 
objective functions, with two specific aims. First, an assessment is made of the robustness 
of the overall policy conclusions to changes in objective function parameter values. 
Second, the appropriateness of the specific values chosen in FATIMA is examined. The key 
parameters concerned are: the level of shadow price used with regard to public sector 
financial surplus and deficit; the trade-off between the perspectives of the present 
generation and a future generation; the trade-off between internal benefits/costs and 
external benefits/costs; and the level of user benefits that can be "value captured" in the 
sense of raising additional finance for transport policies. Nine European cities are used as 
case studies. Results of the sensitivity tests are given, and implications for transport policy 
are discussed.  
LIBRARY ACCESS: VDOT Research Library, Periodicals Section. 

Total Cost Analysis: An Alternative To Benefit-Cost Analysis In Evaluating 
Transportation Alternatives 
CITATION: P. DeCorla-Souza, J. Everett, B. Gardner, et al. , Transportation (Netherlands), 
1997. Vol. 24, No. 2, Pg. p. 107-123. 
ABSTRACT: This paper explains the theory in support of total cost analysis (TCA) to 
compare transportation system alternatives. The full costs of each alternative are first 
aggregated, including travel time costs and monetizable environmental and social costs. 
Many costs which are considered on the benefits side of the equation in benefit-cost 
analysis (BCA) as "cost savings" are brought over to the costs side. One advantage of TCA 
over traditional BCA is that the concept of "total cost" is more easily understood by the 
public and by political decision-makers than BCA concepts such as "net present worth", 
"benefit-cost ratio" and "internal rate of return". A second advantage is that there is no 
suggestion that all "benefits" have been considered; decision-makers are free to use their 
own value judgements to trade off total cost against non-monetizable social, 
environmental and economic impacts, just as they trade off quality and convenience 
against cost when purchasing goods and services in their roles as consumers.  
LIBRARY ACCESS: Available to VDOT employees through Interlibrary Loan. 

Trade-off/Positional Analysis (with a Rawlsian Approach to Equity) as an 
Alternative to Cost-Benefit Analysis (CBA) in Socio-technical Decisions 
CITATION: Ralph P. Hall and Nicholas A. Ashford. , 2007. Pg. 23p, Transportation 
Research Board Annual Meeting 2007 Paper #07-0490 
ABSTRACT: This paper introduces the concept of a hybrid trade-off/positional analysis 
framework as an alternative to cost-benefit analysis (CBA). As a decision-support tool, the 
proposed framework (1) allows decision-makers not to monetize or aggregate non-
monetary factors over time; (2) invites the entrance of stakeholders into the debate since 
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there is greater transparency as to who benefits and who is harmed by a particular 
policy/program/project; (3) enables analysts to undertake a comparative analysis of 
alternatives over time; and (4) takes into account the important role of technological 
change in shaping the state and performance of a system. In addition, a Rawlsian 
approach to incorporating equity into decision-making is advocated. While the proposed 
framework has yet to be applied on a wide scale, the authors believe it approximates the 
way that decisions are actually made in the political system and holds the potential to 
assist with decision-making for sustainable development/transportation in a broad variety 
of contexts.  
LIBRARY ACCESS: VDOT Research Library, CD-ROM TA 1001.5 .T71a 2007 

Use of the Surface Transportation Efficiency Analysis Model (Steam) in 
Evaluating Transportation Alternatives 
CITATION: DeCorla Souza Patrick, Hunt James T, Conference Title: 68th Annual Meeting of 
the Institute of Transportation Engineers. Location: Toronto, Ontario, Canada. Sponsored 
by: Institute of Transportation Engineers. Held: 19980809-19980812. 1998. pp19. 
ABSTRACT: The Intermodal Surface Transportation Efficiency Act (ISTEA) emphasizes 
assessment of multimodal alternatives and demand management strategies. This 
emphasis has increased the need for planners to provide useful comparative information 
to decision makers with regard to proposed alternative transportation solutions. Benefit-
cost analysis is a useful tool to compare the economic worth of alternatives and evaluate 
trade-offs between economic benefits and non-monetizable social and environmental 
impacts. In 1995, the Federal Highway Administration (FHWA) developed a corridor sketch 
planning tool called the Sketch Planning Analysis Spreadsheet Model (SPASM) to assist 
planners in developing the type of economic efficiency and other evaluative information 
needed for comparing cross-modal and demand management strategies. When more 
detailed analysis is required, however, SPASM cannot be used directly, owing to several 
simplifying assumptions. For example, all trips are assumed to be of an average trip 
length, made between the two ends of the corridor. Also, it is difficult to use SPASM for 
systemwide analysis. To allow more detailed corridor analysis and to facilitate systemwide 
analysis, FHWA has developed an enhanced version of SPASM, called the Surface 
Transportation Efficiency Analysis Model (STEAM). The software is based on the principles 
of economic analysis, and allows development of monetized impact estimates for a wide 
range of transportation investments and policies, including major capital projects, pricing, 
and travel demand management (TDM). Impact measures are monetized to the extent 
feasible (e.g., energy consumption) and environmental impacts (e.g., pollutant emissions) 
are also provided. Decision makers can then use net monetary benefits (or costs) of 
alternatives as computed by STEAM to evaluate trade-offs against non-monetizable 
impacts. 
LIBRARY ACCESS: VDOT Research Library, TA 1005 .I53 1998 

Using STEAM for Benefit-Cost Analysis of Transportation Alternatives 
CITATION: Patrick Decorla-Souza, Harry Cohen, Dan Haling, et al. , Transportation 
Research Record, No. 1649, 1998, Pg. 63-71. 
ABSTRACT: The Intermodal Surface Transportation Efficiency Act emphasizes assessment 
of multimodal alternatives and demand management strategies. This emphasis has 
increased the need for planners to provide good comparative information to decision 
makers with regard to proposed alternative transportation solutions. Benefit-cost analysis 
is a useful tool to compare the economic worth of alternatives and evaluate tradeoffs 

4 



between economic benefits and nonmonetizable social and environmental impacts. FHWA 
has developed a new tool for benefit-cost analysis called the Surface Transportation 
Efficiency Analysis Model (STEAM). The software is based on the principles of economic 
analysis and allows development of monetized impact estimates for a wide range of 
transportation investments and policies, including major capital projects, pricing, and 
travel demand management. Impact measures are monetized to the extent feasible, and 
quantitative estimates of natural resource usage (e.g., energy consumption) and 
environmental impact (e.g., pollutant emissions) are also provided. Decision makers can 
then use net monetary benefits (or costs) of alternatives as computed by STEAM to 
evaluate tradeoffs against nonmonetizable impacts. The software was applied in evaluation 
of corridor alternatives for the Central Freeway corridor in the hypothetical urban area of 
Any City, U.S.A. Note: M3: 10.3141/1649-08. 
LIBRARY ACCESS: VDOT Research Library,  
ONLINE AT: http://dx.doi.org/10.3141/1649-08  

Washington State's Highway Capital Construction Programming Process 
CITATION: Lance Neumann, Michael Markow, Eugene Schlatter, et al. , Transportation 
Research Record, No. 1606, 1997, Pg. 132-141. 
ABSTRACT: The Washington State Department of Transportation (WSDOT) has 
traditionally been a leader in developing and applying a structured highway capital 
construction programming process. However, in 1990 it became clear that a new, 
emerging set of policy issues would confront WSDOT and the transportation commission, 
and changes to the capital programming process would be needed. Key objectives to be 
met included (a) a strong, clear connection between the programming process and the 
emerging policy concerns; (b) a strengthened ability to highlight and evaluate key trade-
offs in funding projects; and (c) incorporation of greater flexibility and accountability in 
recommending projects. A study sponsored by the state's Legislative Transportation 
Committee in 1991 reviewed the existing process from both a technical and a policy 
perspective and recommended changes. A revised capital programming process was 
recommended to achieve the following: (a) a more clearly defined capital program 
structure; (b) clearer relationship of the programming process to policy goals and 
objectives; (c) a more flexible process for allocating resources to competing requirements 
for funds, as well as greater coordination with other agencies and stakeholders; (d) 
application of rational methods in ranking projects by priority, including the use of benefit-
cost measures as appropriate; (e) consideration of the full range of transportation 
solutions to a problem; and (f) more complete and timely communication of policy 
objectives, resulting programs and projects, and performance measures. Enabling 
legislation was enacted in 1993, and WSDOT and the transportation commission have 
since implemented this new process. 
LIBRARY ACCESS: VDOT Research Library, TA 1001.5 .T71 no.1606 
ONLINE AT: http://dx.doi.org/10.3141/1606-16  

 

RECOMMENDED SECONDARY READING: 

12 Years Of Project Evaluation: Applying The Benefits Matrix Model In Hickory-
Newton-Conover, NC 
CITATION: John C. Tippett Jr. , Seventh National Conference on Transportation Planning 
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for Small and Medium-Sized Communities, 2000. Pg. 7p. 
ABSTRACT: This paper describes the application of a procedure for evaluating proposed 
highway projects in an urban area of 120,000 population. The benefits matrix model was 
developed by Marion R. Poole, PhD. P. E., of the NC Department of Transportation and was 
first applied for project evaluation in the Hickory-Newton-Conover Urban Area in 1988 and 
subsequently in 1998. The model consists of the identification and quantification of five 
elements which can be used to evaluate competing urban highway projects. These five 
elements are: 1) user benefits, 2) costs, 3) economic development potential, 4) 
environmental impact, and 5) relationship of the project to the State arterial system. 
Quantification of user benefits and comparison with project costs enables the Metropolitan 
Planning Organization (MPO) to evaluate the cost effectiveness of the project and provides 
a basis for comparison between competing projects. Cost information is also important in 
developing a fiscally constrained long-range transportation plan and for short-range 
construction priorities. The cost estimates guide the MPO in developing a priority list of 
projects that can be realistically undertaken. Evaluation of projects on the basis of their 
probable economic and environmental impacts is in keeping with local and state objectives 
to encourage economic development and to preserve and enhance the environment. The 
paper also describes the balance between establishing priorities for an urban area that 
consists of eleven (11) local governments and the political realities of the process. Topics 
such as multi-modal transportation planning, air quality issues, environmental justice 
planning, citizen participation, establishment of goals and objectives, safety issues and 
congestion management planning have been incorporated into the planning process. Their 
relationship with the original benefits matrix model is also discussed.  
LIBRARY ACCESS: Available to VDOT employees through InterLibrary Loan. 
 

Accommodating Multiple Alternatives In Transportation Planning 
CITATION: D. G. Stuart and W. D. Weber. , Transportation Research Record No. 639, 
1977., Pg. p. 7-13. 
ABSTRACT: This paper, which is based on procedures used in the San Diego-Los Angeles 
Corridor Study, examines several methodological improvements that enable a wider range 
of multimodal alternatives to be included in the transportation planning process. Staging 
of planning and evaluation processes is identified as a basic organizing strategy. The 
design of significantly different alternatives, in terms of primary service characteristics is 
described and alternative multimodal service combinations are emphasized. The paper 
discusses travel-demand analyses conducted at relatively low cost at a sketch-planning 
level of detail with multiple computer model runs and efficient model application. A goal-
achievement-oriented evaluation framework is specified that permits the quantitative 
evaluation of a wide range of local and regional performance objectives. The role of 
judgmental assessment as well as several areas for additional methodological 
improvement is also discussed. Note: This article appeared in Transportation Research 
Record No. 639, Transportation System Evaluation Techniques. 
LIBRARY ACCESS: VDOT Research Library, TA 1001.5 .T71 no.639 

Accounting for Multimodal System Performance in Benefit-Cost Analysis of 
Transit Investment 
CITATION: Brod D. , Conference Title: Seventh National Conference on Light Rail Transit: 
Building on Success--Learning from Experience. Location: Baltimore, Maryland. Sponsored 
by: Transportation Research Board; and American Public Transit Association. Held: 
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19951112-19951115. CONFERENCE PROCEEDINGS 8. 1997. 2 pp184-190 (3 Tab., 4 
Ref.); RN: 0309061520. 
LIBRARY ACCESS: VDOT Research Library, TA 1001.5 .P74 no.8 

Applications Of Value Of Travel Time To Economic Evaluation Of Transport 
Investment Alternatives 
CITATION: Anonymous , Transportation Research Record, No. 587, 1976. Pg. p. 19-23. 
ABSTRACT: This review of conventional evaluation techniques and the changing viewpoints 
and techniques of economic evaluation focuses on the principal techniques applied to 
transportation investment, the estimation and uses of travel time values, and the value of 
travel time in cost-effectiveness analyses. The implications of the value of travel time for 
techniques involving cost-benefit estimation are also examined. The primary constituents 
of user benefits are reduced travel time and reduced automobile operating costs. This 
gives rise to the need to convert time savings in minutes to an equivalent monetary value. 
An attempt is made to establish what time values are relevant for economic evaluation, 
and it is stated that nonworking time has value and that this value should be used to 
determine benefits accruing from transport projects that results in time savings. The value 
of travel time will enter the evaluation process through the procedures for estimating 
future use and travel times on a new transportation facility. The problems encountered in 
such user of travel time values are discussed. These include the possible inaccuracies in 
travel time estimations, the estimation of monetary value of time savings, the problems 
associated with variations in travel time value, and estimation of the amount of induced 
traffic. The value of induced travel time and time savings, together with the issue of 
consumer surplus are also discussed. An alternative evaluation technique that is 
superseding cost- benefit analyses is cost-effectiveness. In this technique, which is based 
on the systems analytic approach to transportation planning and which does not require 
the conversion of time savings into monetary terms, the achievement of certain time 
savings may be expressed as a goal of the transportation project. This can be directly 
assessed for effectiveness. Use of cost-effectiveness will lead to changes in uses of the 
values of travel time and travel time savings. Such values will assume increased 
importance in determining goal achievement and in permitting goal modification in an 
evaluation process that seeks to achieve prespecified goals.  
LIBRARY ACCESS: VDOT Research Library, TA 1001.5 .T71 no.587 

Applying the Least-Cost Transportation Model to Estimate the Effects of Major 
Transportation System Changes: Case Study of Dam Breaching on the Snake 
River 
CITATION: Fowler C. , Note: SO: Transportation Research Record No. 1763, 2001 pp65-72 
(2 Fig., 5 Tab., 7 Ref.); RN: 0309072247. 
LIBRARY ACCESS: LIBRARY ACCESS: VDOT Research Library, TA 1001.5 .T71 no.1763 
ONLINE AT: 
http://trb.metapress.com/content/l223gu2188043x54/?p=471dd78a08ee43d7b22f33cb94
44b55c&pi=0 

Appraisal of Non-Commercial Passenger Rail-Service in Britain 
CITATION: Mills G and Howe M. , Note: Journal of Transport Economics and Policy. 
2000/01. 34(1) pp113-130 (1 Tab., Refs.). 
LIBRARY ACCESS: Available to all VDOT employees through InterLibrary Loan. 
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Assessment of economic impacts from unexpected events with an interregional 
commodity flow and multimodal transportation network model 
CITATION: HAM H (URS Corporation, USA), KIM TJ (Illinois Univ at Urbana Champaign, 
USA) and BOYCE D (Northwestern Univ, Evanston, USA). TRANSPORTATION RESEARCH 
PART A. 2005/12. 39(10) pp849-60 (14 Refs.). 
LIBRARY ACCESS: VDOT Research Library, periodicals section. 

Benefit-Cost Analysis in Corridor Planning: Lessons from Two Case Studies 
CITATION: Decorla Souza P. , ITE Journal. 1998/01. 68(1) pp6 (2 Fig., 2 Tab., 5 Ref.). 
LIBRARY ACCESS: VDOT Research Library, periodicals section. 

Benefit-cost analysis of multimodal projects for state-wide prioritization of 
capacity investments 
CITATION: Tracy Reed, Oregon, Dept. of Transportation, et al. , 1998. Note: Note(s): 
Prepared for the Oregon Dept. of Transportation./ "March 1998."/ Includes bibliographical 
references (p. 51-52).; Responsibility: by Tracy Reed ... [et al.]; Entry: 19980404; 
Update: 19980404. 
LIBRARY ACCESS: Available to all VDOT employees through InterLibrary Loan. 

Capacity Modeling For Multimodal Freight Transportation Networks 
CITATION: Minyoung Park. , Dissertation: Thesis (Ph. D.)--University of California, Irvine, 
2005.; Note(s): Includes bibliographical references (leaves 124-130)./ Reproduction: 
Microfiche./ Ann Arbor, Mich. :/ ProQuest Information and Learning Company,/ 2006./ 2 
microfiches.; Responsibility: by Minyoung Park.; Date of Entry: 20070216; Update: 
20070216.2005.  
ABSTRACT: Since the early 1990's, public policies for transportation planning have evolved 
towards modally balanced transportation systems, requiring planning agencies to more 
precisely evaluate the capacity of their transportation systems, considering all feasible 
modes as well as low-cost capacity improvements. However, existing methods for capacity 
analysis are limited to either an individual facility or a single mode network, and thus 
appear insufficient for multimodal systems capacity analysis. This dissertation presents an 
advanced method for capacity assessment that can serve as an analytical tool for strategic 
planning of freight transportation systems, particularly from a multimodal perspective. The 
multimodal network capacity model proposed in this research takes a mathematical form 
of a nonlinear bi-level optimization problem with an embedded user equilibrium network 
assignment problem at its lower level. The bi-level problem, referred to as the MNCP 
model in this thesis, is comprehensive in the sense that many crucial factors are 
incorporated including multiple modes and commodities, behavioral aspects of network 
users, external factors, as well as the physical and operational conditions of a network. 
The numerical tests designed to illustrate the application of the proposed MNCP model 
indicate that the algorithm developed for solving the bi-level problem has been 
successfully implemented. These results show the capability of the model not only to 
estimate the capacity of a multimodal network, but also to identify the capacity gaps over 
all individual facilities in the network, including intermodal facilities. By incorporating more 
precise capacity measures into the planning process, planning agencies would benefit from 
the MNCP model in articulating investment priorities across all transportation modes, thus 
achieving their goal of developing sustainable transportation systems in a cost-effective 
manner.  
LIBRARY ACCESS: Available to all VDOT employees through InterLibrary Loan. 
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Comparative Study Of Two Techniques Of Transit Performance Assessment: AHP 
And GAT 
CITATION: S. Khasnabis, E. Alsaidi, L. Liu, et al. , Journal of Transportation Engineering, , 
2002. Vol. 128, No. 6, Pg. p. 499-508. 
ABSTRACT: Public transit agencies in the U.S. have been under increasing pressure to 
reduce operating costs and subsidies and to improve productivity, ridership, and service 
levels. Given the growing emphasis on quality and efficiency, there is an impending need 
to develop a formal procedure to assess transit performance. Considerable disagreement 
exists among experts about the most effective way to measure transit performance and 
the degree to which performance may be used as a basis for funding allocation. The aim of 
the project that served as the basis of this paper was to develop a performance 
assessment tool for transit agencies receiving operating assistance from the Michigan 
Department of Transportation (MDOT). In this paper, the authors present the application 
of 2 techniques: the Analytic Hierarchy Process (AHP) and the Goal Achievement 
Technique (GAT) for evaluation of 1 of the 5 peer groups specially created for the project. 
The paper concludes that both AHP and GAT are viable tools for conducting transit 
performance assessment, are capable of using a wide range of performance data, and of 
developing a composite performance index for each transit agency. However, the authors 
recommend AHP as a better multicriteria assessment tool due to its stronger mathematical 
foundation, ability to gauge judgment consistency, and flexibility in choice of ranges at the 
subcriteria level.  
LIBRARY ACCESS: Available to all VDOT employees through InterLibrary Loan. 

Comparing Multimodal Alternatives In Major Travel Corridors 
CITATION: P. DeCorla-Souza and R. Jensen-Fisher. , Transportation Research Record, No. 
1429, 1994. Pg. p. 15-23. 
ABSTRACT: In the past, metropolitan planning organizations usually compared 
transportation projects using measures of effectiveness that are uniquely applicable to a 
specific mode. But if highway and transit projects are to be compared, as will be necessary 
under the Intermodal Surface Transportation Efficiency Act of 1991, common measures of 
effectiveness applicable across modes must be used. Another problem that will arise in 
such a comparison involves accounting for costs. For valid comparisons across modes, the 
full costs of each alternative must be taken into account. Public costs incurred by 
nontransportation public agencies, fixed private costs, and external social and 
environmental costs cannot be ignored. A new approach for cost-effectiveness evaluation 
of multimodal transportation alternatives in urban areas is presented. The approach is 
applicable at the level of system planning as well as corridor or subarea planning. The 
advantages of the new approach are that it allows (a) cross-modal comparison, (b) 
comparison of investment as well as policy alternatives, and (c) comparison of alternative 
scenarios or policies that could affect rates of future aggregate regional growth, with 
respect to their cost impacts. The approach is demonstrated through application of a 
simplified analysis technique using a microcomputer spreadsheet and travel demand 
model output data from a multimodal transportation corridor study. It is suggested that 
the approach can be a useful tool for comparing multimodal investment and policy 
alternatives. Note: This paper appears in Transportation Research Record No. 1429, 
Multimodal Priority Setting and Application of Geographic Information Systems. 
LIBRARY ACCESS: VDOT Research Library, TA 1001.5 .T71 no.1429 
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Comparison Of Virginia's Multimodal Transportation Corridors Using Cost And 
Demographic Analyses 
CITATION: Lambert, James Hamilton. Linthicum, Alexander S. Wadie, Shadi M. 
Ferguson,Wayne S., University of Virginia, Center for Risk Management of Engineering 
Systems, et al. , 2006.  
ABSTRACT: This effort was performed in support of VTrans2025, Virginia's long-range 
multimodal transportation plan, and the VTrans2025 Multimodal Advisory Committee. The 
effort develops a preliminary approach to evaluating multimodal and highway-only corridor 
plans and policies when the projects comprising the plans and policies are not yet clearly 
defined. The effort compares Virginia's eleven multimodal transportation corridors using 
two sources of data: (1) cost, and (2) demographic. With the cost analysis, the report 
seeks to compare the corridors using capital cost estimates from four readily available 
sources of data: multimodal agency plans, a highway needs assessment, a statewide 
highway plan, and MPO/PDC long-range transportation plans. The cost analysis highlights 
the challenges of preparing and comparing cost estimations, including the non-uniformity 
of assumptions about constituent projects and overlapping or noncontiguous jurisdictions. 
The results of the cost analyses suggest needs for the consideration of operations and 
maintenance costs in comparing corridors, and a consideration of whether the benefits of 
particular multimodal initiatives in corridors might be equivalent to those of particular 
highway-only initiatives. With the demographic analysis, population density studies within 
each of the corridors suggest several corridors have densities that might readily support 
non-automobile modes. The results of the demographic analyses suggest extending the 
approach to study accessibility metrics by mode and addressing which spatial scales--
local, regional, and statewide--are appropriate for various questions of investment policy. 
The recommendations identify opportunities for improving coordination among 
government and stakeholder organizations that are engaged in cost and benefits analyses 
for long-range multimodal transportation planning. Cost-benefit analysis of major 
transportation projects is required by the recent Transportation Act of the Commonwealth 
of Virginia.  
LIBRARY ACCESS: HE 213 .V8 L36 2006 
ONLINE AT: http://vtrc.virginiadot.org/PubDetails.aspx?PubNo=07-CR3 

Concept Design And Analysis Of A Linear Intermodal Freight System 
CITATION: P. J. Wong, A. R. Grant and M. Sakasita. , Transportation Research Record No. 
920, 1983. Pg. p. 54-61. 
ABSTRACT: A conceptual linear corridor intermodal freight system was analyzed by using 
the computer model LINET. The train operating strategy used--freightliner--it an idealized 
form of a typical railroad strategy for a corridor. The problem formulation for this generic 
linear corridor freight system is described, and the LINET computer simulation model and 
the cost equations used to quantify the various trade-offs and relations between 
fundamental system design parameters as they affect costs and performance are 
presented. The results of these analyses include trade-offs associated with the most cost-
effective system design, feasible system designs with sufficient capacity, minimum-cost 
system designs, and design for a specified level of service. (Author). Note: This paper 
appeared in Transportation Research Record 920, Trucking and Intermodal Freight Issues. 
LIBRARY ACCESS: VDOT Research Library, TA 1001.5 .T71 no.920 

Estimating Costs and Benefits of Transportation Corridor Alternatives 
CITATION: DeCorla Souza P, Gardner B, Culp M, et al. , Transportation Research Record 
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No. 1606, 1997, pp115-123 (4 Fig., 4 Tab., 16 Ref.); RN: 0309062101. 
ABSTRACT: Not available. 
LIBRARY ACCESS: VDOT Research Library, TA 1001.5 .T71 no.1606 
ONLINE AT: 
http://trb.metapress.com/content/4m14u0545k518125/?p=2d7a62d2fac54722ae1570f42
dccf658&pi=0 

Evaluating multimodal transportation strategies using benefit-cost analysis 
CITATION: Patrick DeCorla-Souza. , ITE International Conference 1997. Pg. 217-221. 
Note: ill. ; 28 cm; (OCoLC)37533097; Title Subject: STEAM (Computer file); Note(s): 
Includes bibliographical references (p. 221).; Responsibility: Patrick DeCorla-Souza ... [et 
al.].; Entry: 19970905; Update: 20050324. 
ABSTRACT: Not available. 
LIBRARY ACCESS: Available to all VDOT employees through InterLibrary Loan. 

Evaluating Options In Statewide Transportation Planning/Programming--Issues, 
Techniques, And Their Relationships 
CITATION: S. J. Bellomo, J. J. Mehra, J. R. Stowers, et al. , NCHRP Report No. 179, 1977. 
Pg. 91 p. 
ABSTRACT: This report summarizes the key issues facing state planners, identifies impacts 
resulting from alternative solutions to the issues, describes available techniques to 
measure impacts, and reports data availability to apply the selected techniques. A list of 
approximately 75 specific issues were sorted in 11 major areas within which states must 
make key transportation decisions: revenue shortfall; development and multimodal 
transportation policies, plans and programs; organization and management; coordination 
with other state and regional programs; development of energy policy, plan and program; 
relationship between transportation improvements and developments; major corridor 
improvements; cost-effectiveness in highway standards and maintenance; 
improvement/abandonment of rail service; funding transit services and improvement; 
airport capital improvement. Information most relevant in addressing these issues was 
grouped in seven fields of impact: environmental, social economic, travel, development, 
legal/administrative/institutional/financial, plan and program evaluation. These same fields 
were used to classify the techniques. Note: Research sponsored by the American 
Association of State Highway and Transportation Officials in cooperation with Federal 
Highway Administration. 
LIBRARY ACCESS: TA 1001.5 .N3 no.179 

Evaluation Methodologies of Transportation Projects in Japan 
CITATION: Morisugi H. , Transport Policy. 2000/01. 7(1) pp35-40 (5 Tab., Refs.). 
ABSTRACT: Not available. 
LIBRARY ACCESS: Available to all VDOT employees through InterLibrary Loan. 

Evaluation of Alternatives using the Surface Transportation Efficiency Analysis 
Model (Steam) 
CITATION: DeCorla Souza P, Hunt J, Conference Title: Sixth National Conference on 
Transportation Planning for Small and Medium Sized Communities. Location: Spokane, 
Washington. Sponsored by: Transportation Research Board, Federal Highway 
Administration, Federal Transit Authority, Institute of Transportation Engineers, Oregon 
Department of Transportation, and Idaho Department of Transportation. Held: 19980916-
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19980918. 1999. pp12. 
ABSTRACT: Not available. 
LIBRARY ACCESS: Available to all VDOT employees through InterLibrary Loan. 

Evaluation Of Management Strategies For The Operation Of High-Speed Railways 
In China 
CITATION: W. G. Wong, B. M. Han, L. FERREIRA, et al. , Transportation Research.Part A: 
Policy and Practice, 2002. Vol. 36, No. 3, Pg. p. 277-289. 
ABSTRACT: The current economic climate in China is conducive to the construction of 
high-speed railways (HSR), and an HSR has been proposed between Beijing and Shanghai. 
The operating environment will be one of the crucial success factors for the 
implementation of HSR in China. Based on the experience of industrialized countries and 
the conditions of Chinese railways, three different possible management/ownership models 
are compared: (1) using the existing three railway administrative bureaus; (2) separating 
operations from infrastructure; and (3) combining rail operations with infrastructure and 
creating a single corporation. Using a hierarchy goal achievement matrix approach, the 
characteristics of each model are analyzed and an optimal plan of an operational system to 
develop HSR operations is proposed. The result of this analysis found that the third model 
is currently recommended, although the second model may become the optimal 
alternative with the reinforcement of an integrated national power and the push for 
railway reform. LIBRARY ACCESS: VDOT Research Library, periodicals section. 

Evaluation, Prioritization And Selection Of Transportation Investment Projects In 
New York City 
CITATION: J. Berechman and R. E. Paaswell. , Transportation, 2005. Vol. 32, No. 3, Pg. p. 
223-249. 
ABSTRACT: This article reports on a methodological framework undertaken by the authors 
to help the stakeholders in The Partnership of the City of NY to understand a group of 
significant transportation capital investment projects and to provide a means to 
discriminate among them. The authors' major objects was to inform these stakeholders 
how to make rational and systematic choices based on economic and transportation 
grounds, in an environment where appropriate data is lacking, no comprehensive regional 
transportation plan or objectives are defined, and the decision-making environment is 
highly fragmented. After the authors define the problem, they discuss details of the 
analysis, including the methodology used, the data sources, and the cost-benefit models. 
The authors then introduce the Goals Achievement Matrix for the selection and 
prioritization of projects. The final selections discuss key results and consider specific and 
general policy implications. Out of the sizeable number of large-scale transportation 
investment projects that have been proposed for New York City, eight were selected for 
close scrutiny and assessment. The authors briefly discuss the top three: the Fulton 
Transit Center and permanent PATH station, the Penn Station/Farley Post Office, and the 
Number 7 Subway Extension. These projects scored highest on both transportation 
benefits and economic development benefits scales.  
LIBRARY ACCESS: Available to VDOT employees through Interlibrary Loan. 

Exploring the Application of Benefit/cost Methodologies to Transportation 
Infrastructure Decision Making. Summary of Proceedings: Benefit/Cost 
Applications Conference 
CITATION: Conference Title: Exploring the Application of Benefit/Cost Methodologies to 
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Transportation Infrastructure Decision Making. Location: Tampa, Florida. Sponsored by: 
Federal Highway Administration; Transportation Research Board; and American Society of 
Civil Engineers. Held: 19950514-19950517. 1996. pp 115 (12 Fig., 10 Tab., 2 App.); RN: 
Report Number: FHWA-PL-96-014; Report Number: HPP-12/8-96(1.6)E. 
ABSTRACT: Not available. 
LIBRARY ACCESS: VDOT Research Library, TE 153 .E96 1996 

A Feasibility Study of Evaluating Transportation Security Systems and Associated 
Multi-Modal Efficiency Impacts 
CITATION: Jessup Eric, Monson Grant, Casavant Ken, et al. , 2006/08. 119p (9 Fig., 22 
Tab., 5 App.); RN: Report Number: TNW2006-13; Contract/Grant Number: DTRS99-G-
0010 (Grant). 
ABSTRACT: The overall purpose of this research project is to conduct a feasibility study 
and development of a general methodology to determine the impacts on multi-modal and 
system efficiency of alternative freight security measures. The methodology to be 
examined will be developed by applying it in several case study scenarios in the Pacific 
Northwest. To achieve this overall purpose of the research project, the following objectives 
will be achieved: (1) Inventory and develop structural information on alternative freight 
security measures under current consideration and implementation by appropriate 
authorities. (2) Work with institutional and agency sponsors to determine security program 
detail as to form, status, funding, coverage, etc. (3) Determine costs of implementation of 
alternative freight security measures. Costs include initial costs of physical 
implementation, but will also involve consideration of system costs such as delayed 
movement through port facilities, increased operational costs, lost connectivity to multi-
modal facilities, increased pressure and constraints (at specific time intervals) on land 
based transportation systems, risk and uncertainty in both seamless logistic performance 
and highway planning/investment performance. (4) Evaluate several programs/measures 
(applied to northwest ports and Washington border crossings) in a cost/benefit framework 
including evaluation of who bears the cost of the security measures and what are the 
impacts on the overall system efficiency. (5) Develop, summarize and report on a general 
methodology developed from the above analysis and the feasibility of applying that 
methodology in real time.  
LIBRARY ACCESS: Available to VDOT employees through Interlibrary Loan. 

Framework For Transportation System Management Performance Evaluation 
CITATION: O. G. Brown-West. , Transportation Research Record, No. 1021, 1985. Pg. p. 
16-20. 
ABSTRACT: A methodology is developed in this paper for the evaluation of transportation 
system management (TSM) actions. The evaluation is performed quantitatively in terms of 
goals achievement. A goal achievement function (F) is defined as the ratio of the amount 
of deviation of the observed or actual operational condition a, of a transportation 
management program from the before reference condition b, to the deviation of the 
assumed or expected goals e, from the same reference condition for each and every set of 
specified goals. In other words, the effectiveness of a transportation system management 
action is judged by the discrepancy between the before, after, and expected conditions of 
the program action. By this method, a third dimension (program goal) is considered in the 
post-implementation evaluation exercise of a TSM action. The validity of the evaluation 
model was investigated by examining its sensitivity to the number of observations in the 
before and after conditions. Through analysis it can be shown that the goals achievement 
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function is applicable where the sample size is large and measurement errors are small. It 
is, however, sensitive to situations where both the sample size and errors in measurement 
are small. The technique can be applied to both small- and large-scale transportation 
management actions. Note: This paper appeared in Transportation Research Record 
N1021, Transportation System Management and Signal Systems. 
LIBRARY ACCESS: VDOT Research Library, TA 1001.5 .T71 no.1021 

Guidance for Communicating the Economic Impacts of Transportation 
Investments 
CITATION: Anonymous , NCHRP Report. 1999. (436) pp148 (52 Fig., 19 Tab., Refs., 4 
App.); RN: 0309066190; Report Number: ProjectA2-22 FY '97. 
ABSTRACT: This report contains the results of research into communicating linkages 
between transportation investments and economic performance. It is intended to provide 
transportation organizations, planning practitioners, and transportation decision makers 
with practical guidance for developing, considering, and explaining economic rationales for 
transportation investment decisions. Presented as a communication guide, it brings 
together market-research results and lessons learned from different regions of the country 
on the levels of awareness--by stakeholders, decision makers, and the public--of 
transportation's contributions to economic performance. The guide provides approaches 
that will most effectively fulfill the needs of stakeholders, decision makers, and the public 
for increased understanding of the economic implications of transportation decisions. It 
should be especially valuable to state departments of transportation, metropolitan 
planning organizations, and local transportation planners as well as other practitioners 
concerned with planning, programming, and implementing multimodal transportation 
projects. The report will also be useful as an educational resource into the concepts, 
approaches, and methods currently employed for most effectively considering economic 
impacts in order to sustain effective transportation planning consensus and timely project 
prioritization. 
LIBRARY ACCESS: VDOT Research Library, TA 1001.5 .N3 no.436 

Influence Of Travel Attributes On Modal Choice In An Indian City 
CITATION: S. Ponnuswamy and T. ANANTHARAJAN. , Journal of Advanced Transport, 
1993. Vol. 27, No. 3, Pg. p. 293-307. 
ABSTRACT: Modal split models tried for Indian cities have not gone in depth in studying 
the impact of the attitude of users towards various travel attributes. The main difficulty 
with this has been non-availability of data. The study presented here tried two 
methodologies, attitude measurement and trade-off game approach, using data collected 
through household surveys conducted for the purpose on limited stratified samples in 
some locations in Madras. The results indicate how commuters value time and comfort 
factors more than the cost, given a choice. Due to prevailing economic conditions, cost 
plays a vital role, but analysis shows that users are prepared to incur additional costs, if 
they are assured of quicker and more comfortable services. Relative quantification 
between the influence of different attributes is also possible. Note: Special Issue: Urban 
Transportation Planning in Developing Countries. 
LIBRARY ACCESS: Available to VDOT employees through Interlibrary Loan. 

Integration of Intermodal and Multimodal Considerations into the Planning 
Process 
CITATION: Neumann LA. , Conference Title: Refocusing Transportation Planning for the 
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21st Century. Location: Washington, D.C. Sponsored by: Federal Highway Administration 
and Federal Transit Administration. Held: 19990207-19990210. CONFERENCE 
PROCEEDINGS 20. 2000. pp72-85 (Refs.).  
ABSTRACT: Over the years, numerous conferences and research agendas have focused on 
creating a truly multimodal transportation system planning and decision-making process. 
The issue is once again being examined at a time when it might be argued that more 
progress has been made toward achieving the objective in the past 5 years than in the 
previous 20 years. However, it is also believed that we are moving into an era in which the 
imperative for continued progress has never been stronger and that the risk of business as 
usual has never been greater. Although the Transportation Equity Act for the 21st Century 
(TEA-21) significantly increased the funding that is available for surface transportation, 
needs still outstrip resources. Moreover, global economic trends and the need to respond 
to a range of economic, social, and environmental objectives create strong incentives to 
find the right balance and mix of modes to serve a wide variety of market segments. 
However, a range of institutional, financial, policy, and regulatory barriers remain. Gaps in 
data and limitations of analytic methods constrain our ability to define and evaluate 
system choices. The challenge is to define a research agenda that can reduce these 
constraints and that can accelerate the progress that has been observed over the past 
several years. 
LIBRARY ACCESS: VDOT Research Library, TA 1001.5 .P74 no.20 

Intelligent Transportation Systems Early Deployment Planning for a Small Region 
CITATION: Kott J, Beningo S.  Conference Title: Sixth National Conference on 
Transportation Planning for Small and Medium-Sized Communities. Location: Spokane, 
Washington. Sponsored by: Transportation Research Board, Federal Highway 
Administration, Federal Transit Authority, Institute of Transportation Engineers, Oregon 
Department of Transportation, and Idaho Department of Transportation. Held: 19980916-
19980918. 1999. pp13. 
ABSTRACT: Strategic planning for intelligent transportation systems (ITS) in smaller 
metropolitan areas presents a number of difficulties. Transportation problems such as high 
levels of traffic congestion and complex operational challenges in both traffic and transit 
management often create interest in high tech solutions in large metropolitan areas. Such 
solutions are typically not viable in the nation's less populated regions, as solutions 
devised in Atlanta, Houston, Seattle and Phoenix usually do not apply to problems in 
places like Portland, Maine. Moreover, awareness of an experience with the use of 
electronics and communications systems among transportation system operators is often 
more limited in a small metropolitan region like Portland, Maine than in a major 
metropolitan center. This paper and presentation describes the successful ITS early 
deployment strategic planning process developed for the Portland region. This process 
began with assembly of relevant stakeholders, attention to raising stakeholders' 
awareness of ITS capabilities, costs, and benefits; development of a framework based on 
regional goals for evaluating ITS applications; preparation and ranking by stakeholders of 
a program of ITS projects; and completion of a report of findings and recommendations to 
regional, state and federal decision-makers. While not populous, the Portland, Maine 
region is a promising setting for ITS deployment. Portland is a multimodal environment for 
both passenger and freight movement. Passengers are served by one local and one 
international ferry operator, four local and two intercity bus companies, and a busy 
regional airport. Planning is also underway for the restoration of passenger rail service 
from Boston to Portland. Freight operations included containerized and bulk shipping 
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services at the port. Rail and truck operations take place both portside and inland. The 
region is served by the Maine Turnpike, which has recently deployed electronic tolling, the 
state's first major ITS deployment. In addition, the region has a manageable number of 
agencies and decision-makers. 
LIBRARY ACCESS: Available to VDOT employees through Interlibrary Loan. 

Lessons For Transportation Policy Drawn From Public Housing, Urban Renewal, 
And Other Fields 
CITATION: D. B. Gurin. , Transportation Research Record, No. 583, 1976, Pg. p. 15-28. 
ABSTRACT: Goal achievement in transportation programs appears more likely if policy-
makers, program analysts, and educators learn from the experiences of people in 
nontransportation programs. Expensive mistakes, dead-end approaches, and negative 
impacts that can be avoided in transportation policies are illustrated with analogies to the 
implementation problems and program impacts of public housing and urban renewal. 
Evaluations of public housing programs suggest that the mere provision of new mass 
transit facilities and services is unlikely to change the basic values and behavior 
preferences of many population segments despite the hopes of planners, 
environmentalists, and mayors. The transformation of large-scale, impersonal public 
housing programs to smaller scale, personalized, and home-owner rehabilitation programs 
has transportation analogies in pedestrian and private vehicle access improvement 
programs. Subregional transit services run by managers sensitive to community and 
traveler needs appear likely to improve population mobility more than investments in 
costly downtown-oriented linehaul systems. Evaluations of urban renewal programs 
suggest that urban transportation system management policies must consider the nature, 
extent, and incidence of negative social, psychological, and economic impacts associated 
with various strategies to reduce automobile ownership and use. As with relocation 
housing, comparable public transportation services must be available to affected car users, 
or adequate financial compensation should be made available. The paper concludes by 
specifying the institutional implications to reflect lessons from nontransportation fields. 
New services are suggested to help transportation suppliers and the traveling public. 
Professional transportation education improvements are recommended. Note: Prepared for 
the 54th Annual Meeting of the TRB held in Washington, D.C. 
LIBRARY ACCESS: VDOT Research Library, TA 1001.5 .T71 no.583 

A Level-Of-Service Framework For Evaluating Transportation System 
Management Alternatives 
CITATION: A. Polus and A. B. TOMECKI. , Transportation Research Record, No. 1081, 
1986, Pg. p. 47-53. 
ABSTRACT: The complexity involved in evaluating a transportation system, as reflected in 
the large number of, and often conflicting, goals and objectives postulated by various 
groups affected by the system, is discussed. Desired improvements can encompass, for 
example, a reduction in person hours of travel, vehicle delay, traffic volume, or energy 
consumption as well as an increase in the number of transit passengers. Alternative 
strategies may result in different changes in each of the variables. Existing evaluation 
procedures, like goal-achievement analysis or cost-effectiveness analysis, are shown to 
have various disadvantages, the main one being an inability to compare the different 
magnitudes of improvement caused by different variables. A benefit-cost analysis can 
address this problem only if the variables evaluated can all be reduced to monetary terms, 
which is seldom possible. An evaluation procedure is proposed in which a panel of decision 
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makers representing the various interests affected by the transportation system allocates 
weighting factors to the selected variables. The utility analysis can be used, thus allowing 
conflicting views to be presented in an open discussion and a consensus to be reached. 
The weighted worth of all variables is then summed to give the level of service of the 
transportation system (LTS), which allows the comparison of one strategy with another, 
enabling decision makers to select the most suitable alternative.  
LIBRARY ACCESS: VDOT Research Library, TA 1001.5 .T71 no.1081 

A Method For The Evaluation Of Transportation Plans 
CITATION: M. HILL. , Highway Research Record, 1967. 
ABSTRACT: traditional cost-benefit analysis for the evaluation of transportation plans 
designed to serve a broad set of objectives is evaluated. Cost-benefit analysis was 
designed for the evaluation of plans in terms of a single objective- economic efficiency. An 
alternative method of evaluation, known as goal achievement analysis, is proposed and 
described. Plans are examined in terms of the entire set of objectives in a single system. 
Goals are defined operationally and goal achievement is measured in units which are 
relevant to the particular objectives. The relative effectiveness of alternative plans in 
achieving the set of desired objectives is determined by applying a weighting system to 
objectives and to the subgroups, sectors, locations and activities affected. A set of possible 
objectives of transportation plans is then posited, including user objectives relating to 
accessibility, accident reduction, and comfort and convenience: community objectives 
relating to historic site preservation, open space conservation, and community stability: 
economic objectives relating to project, system and fiscal efficiency, and income 
distribution: and environmental objectives relating to air pollution, noise, and aesthetic 
effects. Each objective is defined, and measures are proposed for three objectives 
/accident reduction, community stability and reduction of air pollution/ which would enable 
the treatment of these objectives in the goals achievement matrix. /author/. Note: no 
180, pp 21-34, 1 fig, 1 tab, 11 ref. 
LIBRARY ACCESS:  

Multimodal aspects of statewide transportation planning 
CITATION: Henry L. Peyrebrune, National Cooperative Highway Research Program, 
Synthesis of highway practice No. 286; Entry: 20010205; Update: 20070306. 

LIBRARY ACCESS: VDOT Research Library, TA 1001.5 .N34 no.286 

Multi-modal evaluation and assessment : a perspective 
CITATION: DJA Maunsell Pty. Ltd and AUSTROADS. , 2001, 118 pages ISBN: 
0855885963;. Note: Note(s): Prepared by: DJA Maunsell Pty. Ltd./ Includes bibliographical 
references (p. 117-118).; Entry: 20020520; Update: 20070301. 
ABSTRACT: Not available. 
LIBRARY ACCESS: Available to VDOT employees through Interlibrary Loan. 

Multimodal Investment Analysis Methodology, Phase One: the Conceptual Model 
CITATION: Walter CK, Baumel CP, Mahayni RG, et al. , Description: 92 p. : ill. ; 28 cm.  
Published 1998/12. pp100 (9 Fig., 22 Tab., Refs., 2 App.). 
ABSTRACT: Not available. 
LIBRARY ACCESS: Available to VDOT employees through Interlibrary Loan. 
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Multimodal Optimization of Urban Freeway Corridors 
CITATION: Brennan Kidd. , 2006. Pg. 56p, Lee Engineering, LLC; Arizona Department of 
Transportation; Federal Highway Administration> 
ABSTRACT: The findings of the study are two-fold: the results of what forms of multi-
modal travel are used by other states and the results of the case study. Many states 
employ or are planning high occupancy vehicle (HOV) lanes (of all forms/types, but 
primarily of the concurrent flow variety) for use in urban freeway settings. High 
occupancy/toll (HOT) lanes were in the planning stages according to about half of the 
survey respondents while bus rapid transit (BRT) was being considered by two-thirds of 
the departments responding. Light rail transit (LRT) was only listed in 33% of the 
responses as being currently in use. HOT Lanes, Exclusive-Use Lanes, By-pass/Separation 
Lanes, Dual Facilities, and LRT had the highest number of responses for not being used as 
a multi-modal application within a freeway corridor. The SR 51 case study relied on 
existing data, modeled situations, and cost estimates to determine the most cost effective 
choice for multi-modal travel. Existing volume data was provided by Arizona Department 
of Transportation’s Freeway Management System (FMS) and supplemented by a 
microsimulation study previously conducted for the Arizona Department of Transportation 
concerning the operations of the existing HOV lanes. Cost data was coalesced from 
literature review material and transportation data sources exclusive to Arizona. The 
computations factored in traffic flows under different freeway scenarios depicting different 
forms of multi-modal travel that would be reasonable for the SR 51 freeway. The results, 
ranked from most cost-effective to least cost-effective, are as follows (Note: “GP” refers to 
general purpose lane, and the ranges of cost values are due to different calculation 
methods for the projected volume by mode): (1) HOT Lane ($0.012 to $0.027 per person-
mile) (2) Fourth GP Lane ($0.019 to $0.042 per person-mile) (3) HOV (w/BRT) Lane 
($0.026 to $0.057 per person-mile) (existing condition) (4) Exclusive BRT Lane ($0.066 to 
$0.147 per person-mile) (5) Light Rail Transit ($0.161 to $0.358 per person-mile).  
LIBRARY ACCESS: VDOT Research Library, TE 175 .K53 2006 
ONLINE AT: http://www.azdot.gov/TPD/ATRC/publications/project_reports/PDF/AZ582.pdf 

Multimodal Transportation Planning at the State Level 
CITATION: Pedersen NJ. , TR News. 1999/11. (205) pp4-9 (4 Phot.). 
ABSTRACT: A number of recent and emerging developments have influenced current 
practice and are shaping future issues in multimodal transportation planning at the state 
level. Key developments include federal transportation legislation and a shift in focus from 
facility planning to policy development, system management, customer needs, and 
financing. Emerging trends and issues include performance-based planning, customer-
based planning and the formation of partnerships, the balancing of long-term and 
immediate needs, alternative financing approaches, elimination of modal biases in solving 
problems, understanding of the economic effects of goods movement, adoption of new 
technologies, consideration of the environment and environmental justice, travel 
forecasting, reengineering of the planning process, and the recruiting and training of 
qualified professional staff. 
LIBRARY ACCESS: VDOT Research Library, periodicals section. 

A MULTIPLE-MODE TRANSPORTATION NETWORK DESIGN MODEL. VOLUME I. 
(CHAPTERS 1 THROUGH 2) 
CITATION: E. K. Morlok, N. L. Nihan and R. F. SULLIVAN. , 1969. Pg. 49 p. 
ABSTRACT: The primary objective of the research upon which this report is based was to 
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develop a model which would permit the efficient exploration of a wide range of policies 
regarding intercity transportation service and their implication for future transportation 
system investment and operations. There were two major thrusts to the research. One 
was to develop the components of a computer model which would synthesize 
transportation investment programs which meet policy objectives. This set of sub-models 
consists of a graph generator, designed to generate a wide range of transportation system 
link and mode investment alternatives, a multiple-mode network operations model, which 
identifies the most efficient manner in which to operate any given network of links and 
modes, and an investment staging model, which identifies the optimal sequence of 
investments. A major feature of these models is that the costs and travel demand on each 
mode is a function of the quality and quantity of service offered, and the effects of one 
mode upon another are directly considered. The second thrust of the effort was to attempt 
to define operational measures of policy. One outcome of this research was a comparison 
of the quality of services for all city pairs in the Northeast Corridor for 1940, 1950, 1960, 
and 1965, and an identification of cities which are poorly served. (OHSGT abstract). Note: 
Report on The Network Synthesis Model Developed as a Part of the Contract The 
Development of a Geographic Transportation Network Generation and Evaluation Model. 
See also Volume 2, PB-197 278. 
LIBRARY ACCESS: Available to VDOT employees through Interlibrary Loan. 

A New Tool for Benefit-Cost Analysis in Evaluating Transportation Alternatives 
CITATION: DeCorla Souza P, Culp M, Hunt J, et al. , Conference Title: Sixth TRB 
Conference on the Application of Transportation Planning Methods. Location: Dearborn, 
Michigan. Sponsored by: Transportation Research Board; Michigan Department of 
Transportation; Southeast Michigan Council of Governments; and Ontario Ministry of 
Transportation. Held: 19970519-19970523. 1997. pp11. 
LIBRARY ACCESS: Available to VDOT employees through Interlibrary Loan. 

Planning For Multiple Objectives. An Approach To The Evaluation Of 
Transportation Plans 
CITATION: M. HILL. , 1973. Pg. 273 p. 
ABSTRACT: This book examines the efficacy of some established techniques of plan 
evaluation in the public sector, namely the application of cost-benefit analysis to water 
resource planning, highway planning, and urban development planning. It is demonstrated 
that these techniques do not fully satisfy the requirements of rational planning. An 
alternative technique of plan evaluation, known as the goals-achievement matrix, is 
postulated and is considered in terms of the requirements of the rational planning process. 
This method of evaluating plans assumes that all the relevant goals of the plans under 
consideration have been identified. Goals are defined operationally in order to be analyzed 
in the goals-achievement matrix. According to this procedure, the costs and the benefits of 
a course of action, which has been designed to serve a set of objectives, are its positive 
and negative contributions to the achievement of each of the objectives. This, the costs 
and the benefits resulting from a particular course of action are considered only in relation 
to the goals for which they have significance. The extent of goal achievement is measured 
in monetary units, in other quantitative units or in qualitative terms, depending on how 
the relevant goals have been defined. The incidence of the costs and the benefits is also 
recorded. Finally, the relative effectiveness of alternative courses of action in achieving the 
set of desired objectives is determined. This is done by applying a weighting system to 
objectives and to subgroups, sectors, locations or activities which are affected. In the 
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second section of the book, the goals-achievement matrix is applied to the evaluation of 
transportation plans. Possible objectives of transportation plans are posited and measures 
for determining the extent of achievement of these objectives are suggested. The effect of 
alternative transportation policies on the achievement of these goals is examined. Finally, 
the goals-achievement matrix is applied to a case study--the evaluation of alternative 
transportation plans for Cambridge, England. The primary conclusion of the study is that 
the goals-achievement matrix is more consistent with the rational planning model than the 
other methods of evaluating plans that are explored, and that, given certain assumptions, 
it can be successfully employed for evaluating plans.  
LIBRARY ACCESS: Available to VDOT employees through Interlibrary Loan. 

Planning Urban Arterial And Freeway Systems 
CITATION: Anonymous , ITE Journal., 1985. Vol. 55, No. 4, Pg. p. 24-29. 
ABSTRACT: Management of the transportation system through modification of peak travel 
demands is being used in an effort to maintain and improve mobility. New investments are 
now focused on key system deficiencies where significant capacity or operating 
improvements can be achieved to assure the most cost-effective use of limited 
construction money. Multi-modal use of streets and transportation rights-of-way is being 
encouraged to provide maximum capacity for movement of people.  
LIBRARY ACCESS: VDOT Research Library, periodicals section. 

Prioritization of capacity improvements : final technical report, Research Project 
T9233, Task 10, Prioritization of Capacity Improvements 
CITATION: Reed, Tracy L. Niemeier, D. A. Rutherford,G.Scott, Washington (State), Dept. 
of Transportation, et al. , 1995. Note: Note(s): "July 1995."/ Includes bibliographical 
references (p. 73-75). 
ABSTRACT: This technical report summarizes the Prioritization of Capacity Improvements 
Study (PCIS), the purpose of which was to develop a new methodology for prioritizing 
mobility improvement projects to reflect State Transportation Policy Plan objectives. This 
report includes a discussion of the preexisting Category C prioritization formula, an 
overview of state-of-the-art prioritization methods for regional and statewide project 
programming elsewhere, a detailed discussion of the proposed ranking methodology for 
mobility improvements, and finally, a description of the implementation process for the 
1995-97 biennial programming cycle at the Washington State Department of 
Transportation (WSDOT). This study focused on the safe, cost-effective movement of 
people and goods; the encouragement of high occupancy vehicles and alternative modes; 
land use-transportation compatibility; environmental conservation; social and economic 
impacts; institutional coordination; and local support, all of which are explicit goals in the 
State Transportation Policy Plan. The new prioritization framework has several 
advantages. It is flexible enough to accommodate future changes in state policy. 
Additionally, it represents a significant step toward the ability to evaluate and rank 
multimodal mobility projects in direct response to transportation policy and service 
objectives. WSDOT is clearly in the forefront of such planning efforts nationwide. There are 
many opportunities for further study, and it is recommended that the Washington State 
Department of Transportation continue to push the known boundaries of economic 
analysis as innovative, multimodal solutions are considered increasingly frequently in the 
mobility improvement program. Such efforts will allow decision makers to make the best 
use of limited state resources. 
LIBRARY ACCESS: Available to VDOT employees through Interlibrary Loan. 

20 



ONLINE AT: http://www.wsdot.wa.gov/Research/Reports/200/295.1.htm (note, contact 
information, not full text) 

A Priority System for Multimodal and Intermodal Transportation Planning 
CITATION: Merkhofer M, Schwartz M, Rothstein E, et al. ,  Conference Title: Sixth TRB 
Conference on the Application of Transportation Planning Methods. Location: Dearborn, 
Michigan. Sponsored by: Transportation Research Board; Michigan Department of 
Transportation; Southeast Michigan Council of Governments; and Ontario Ministry of 
Transportation. Held: 19970519-19970523. 1997. pp7. 
ABSTRACT: This paper describes an innovative application of formal prioritization 
principles to intermodal planning. A priority system was constructed as part of the 
development of Oregon Department of Transportation (ODOT) Intermodal Management 
System. It is designed to help identify transportation system needs based on quantitative, 
facility type-specific performance measures; to rank the needs; and to prioritize projects 
for meeting the needs. In addition, the system provides an opportunity for sensitivity 
analysis to distinguish which assumptions or uncertainties significantly affect priorities 
from those that do not. This information can point the way to data collection efforts that 
are most effective in improving the allocation of investment resources. This work produced 
a practical and logically defensible system for supporting the ODOT planning process, and 
generated concepts and models of potential use for other aspects of transportation 
planning and programming. The priority system was tested through an application to 25 
actual intermodal system needs and proposed projects. For example, the application 
compared projects to improve truck access to a railway yard, widen a roadway segment, 
build a railroad overcrossing, and add information kiosks at a passenger terminal. 
Following the system logic, needs were ranked based on the benefit that would result from 
eliminating those needs, and projects were ranked based on benefit-to-cost ratio. Topics 
addressed in the paper include principles of prioritization, methods of quantifying benefit, 
models for estimating performance for ten types of intermodal transportation facilities 
(connector and mainline roadways, bus stations, rail passenger stations, air passenger 
terminals, marine terminals, rail truck facilities, grain reload facilities, petroleum 
terminals, truck terminals, and air cargo facilities), ranking methodologies, and software 
implementation. 
LIBRARY ACCESS: Available to VDOT employees through Interlibrary Loan. 
ONLINE AT: http://ntl.bts.gov/lib/7000/7500/7503/789763.pdf 

Research Need for Personal Rapid Transit and Its Potential Applications 
CITATION: Liu Rongfang, Deng Yi and Transportation Research Board, 500 Fifth Street, 
NW, Washington, DC, 20001, USA. Conference Title: Transportation Research Board 85th 
Annual Meeting. Location: Washington. Sponsored by: Transportation Research Board. 
Held: 20060122-20060126. 2006. 19p (3 Fig., 3 Tab., 38 Ref.). 
ABSTRACT: Along with the economical prosperity and travel demand increases, our nation 
needs to continue improving and diversifying its transportation infrastructure to move 
growing number of people and volumes of goods through an extensive intermodal network 
of roadways, railways, airports and seaports. Among a number of new and existing 
technologies available, PRT technology deserves further research and potential 
applications. Given the long and capricious development process of PRT technology, it is 
critical to sort through the volumes of materials to extract accurate and reliable 
information on PRT technology. This manuscript highlights a few critical issues and 
concerns of PRT technology, which need to be addressed prior to any realistic application, 
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may be implemented. It also presents a potential research approach among various 
alternatives so PRT technology may be evaluated in the contest of multimodal and 
intermodal transportation systems. 
LIBRARY ACCESS: VDOT Research Library, CD-ROM TA 1001.5 .T71a 2006 

Session 47 : Multimodal and intermodal transportation planning 
CITATION: Anonymous , Compendium of technical papers for the 66th Institute of 
Transportation Engineers (ITE) Annual Meeting, Minneapolis, Minnesota, September 15-
18, 1996.; Entry: 19000000; Update: 20050912. 
ABSTRACT: This session contains the following papers: Creating the optimum multimodal 
operating environment; Using benefit-cost analysis to evaluate across modes and demand 
management strategies; Developing intermodal transportation linkages : The 
bicycle/transit connection. For the covering abstract of this conference see call number 
US6 AKS 96C01-38.  
LIBRARY ACCESS: Available to VDOT employees through Interlibrary Loan. 

Stochastic Construction Time-Cost Trade-Off Analysis 
CITATION: C-W Feng, L. Liu and S. A. Burns. , Journal of Computers in Civil Engineering,  
2000. Vol. 14, No. 2, Pg. p. 117-126. 
ABSTRACT: Traditional time-cost trade-off analysis assumes that the time and cost of an 
option within an activity are deterministic. However, in reality the time and cost are 
uncertain. Therefore, in analyzing the time-cost trade-off problem, uncertainties should be 
considered when minimizing project duration or cost. Simulation techniques are useful for 
analyzing stochastic effects, but a general strategy/algorithm is needed to guide the 
analysis to obtain optimal solutions. This paper presents a hybrid approach that combines 
simulation techniques and genetic algorithms to solve the time-cost trade-off problem 
under uncertainty. The results show that genetic algorithms can be integrated with 
simulation techniques to provide an efficient and practical means of obtaining optimal 
project schedules while assessing the associated risks in terms of time and cost of a 
construction project. This new approach provides construction engineers with a new way 
of analyzing construction time/cost decisions in a more realistic manner. Historical 
time/cost data and available options to complete a project can be modeled, so that 
construction engineers can identify the best strategies to take to complete the project at 
minimum time and cost. Also, what-if scenarios can be explored to decide the 
desired/optimal time and/or cost in planning and executing project activities.  
LIBRARY ACCESS: Available to VDOT employees through Interlibrary Loan. 

Transport Planning for Urban Areas: a Retrospective Look and Future Prospects 
CITATION: Meyer MD. , Journal of Advanced Transportation. 2000/03. 34(1) pp143-171 (1 
Fig., 2 Tab., Refs.). 
ABSTRACT: This paper examines the evolution of urban transportation planning since the 
1960's, identifies the key trends that have influenced such planning, and speculates on the 
important characteristics that will influence urban transportation planning over the next 
several decades. 15 planning conferences since 1957 are reviewed to show the changing 
perspectives on planning from the professional community. Ten areas are identified that 
will provide special challenge to future transportation planners: demographic changes; the 
importance of economic production and market forces for transportation system 
performance; multimodal perspectives for transportation planning; adopting an operations 
focus; an important role for technology; developing a sense of community; laying the 
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groundwork for pricing; integrating transportation decision making with growth 
management; planning with sustainability framework; and providing greater accountability 
of decision making and planning processes. 
LIBRARY ACCESS: Available to VDOT employees through Interlibrary Loan. 

Transport Project Appraisal in the European Union 
CITATION: Bristow AL and Nellthorp J. , Transport Policy. 2000/01. 7(1) pp51-60 (1 Fig., 
3 Tab., Refs.). 
ABSTRACT: This paper reviews transport appraisal methods in use in the countries of the 
European Union. A key element of the paper is an examination of the range of costs and 
benefits included in appraisal and the degree of consensus on their measurement and 
valuation. There is a strong consensus on the treatment of a number of direct impacts, 
where monetary valuation and inclusion in cost-benefit analysis is usual. There is less 
agreement on the treatment of the environmental and social impacts. Recent 
developments are in the direction of comprehensive multimodal approaches and a greater 
use of multi-criteria analysis. 
LIBRARY ACCESS: Available to VDOT employees through Interlibrary Loan. 

Transportation and Manufacturing Productivity (Transportation Productivity and 
Multimodal Planning) 
CITATION: Pinnoi N and Texas Transportation Institute, Texas A&M University, College 
Station, TX, 77843, USA. , Note: SO: 1993/10. pp47; RN: Report Number: SWUTC-94-
60041-1. 
ABSTRACT: The report investigates the contribution of publicly owned highways and 
streets to manufacturing cost structure. Specifically, a short-run variable cost function is 
specified and estimated. Highways and streets capital is treated as one of the fixed inputs 
in the cost function. It was discovered that highways and streets capital provides positive 
marginal benefits to firms in the manufacturing industry. That is, an increase in highways 
and streets capital reduces manufacturing costs. Subsequently, the productivity in the 
manufacturing sector is improved. Therefore, a conventional benefit-cost analysis of a 
specific transportation project should take into account the potential productivity benefit. 
LIBRARY ACCESS: Available to VDOT employees through Interlibrary Loan. 

Transportation Planning in the Northwest: Framework for Sustainability. 
CITATION: Environmental Protection Agency, 401 M Street, SW, Washington, DC, 20460, 
USA. , Note: SO: 2000/01. pp6 (Phots.); RN: Report Number: EPA 910-F-00-001. 
ABSTRACT: Not available. 
LIBRARY ACCESS: : Available to VDOT employees through Interlibrary Loan. 
ONLINE AT: 
http://yosemite.epa.gov/r10/ecocomm.nsf/37aa02ee25d11ce188256531000520b3/26914
be092b31ba288256696007aed04/$FILE/trnsbrch.pdf 

RESEARCH IN PROGRESS 

Development of a Multimodal Statewide Corridor Planning Guidebook 
http://www4.trb.org/trb/crp.nsf/All+Projects/NCHRP+8-58 
Record Type: RiP 
 
ISTEA and TEA-21 required states to develop long-range, statewide multimodal plans with at 
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least a 20-year planning horizon. A large number of states including California, Minnesota, and 
Pennsylvania are meeting this requirement by developing statewide policy plans. Policy plans 
many times lack detail on facility needs particularly in the heavily traveled corridors between 
major metropolitan areas. However, making decisions about which corridor to construct, when 
to construct, and which mode(s) to consider usually requires more detailed analysis. A major 
benefit of statewide corridor planning would be to help states prioritize corridors before 
moving into the environmental review process. States need more guidance and assistance on 
how to develop detailed statewide corridor plans. This corridor analysis methodology could 
also be adopted by states as part of their development of statewide facility plans. Research in 
this area could also help address some of the proposals in reauthorization on multi-state 
corridor planning. This research will assist states in analyzing and prioritizing corridors with 
the development of a statewide corridor plan. The plan will address the entire network of all 
modes and their connections. This plan will include the ability to analyze the existing and 
future conditions and performance, safety, environmental impacts, land use, air quality, 
tradeoffs between modes in the corridor, etc. It will allow states to analyze the entire corridor 
rather than projects that might be only segments of the corridor.  
 
Start date: 2006/2/7 
End date: 2008/2/6 
Status: Active 
Contract/Grant Number: Project 8-58 
Total Dollars: 400000 
Source Organization: National Cooperative Highway Research Program 
Date Added: 08/18/2005 
Index Terms: Multimodal transportation, Transportation planning, Transportation policy, 
Corridors, State departments of transportation, Safety, Environmental impacts, Land use, Air 
quality, Research projects, California, Minnesota, Pennsylvania,  
  
Sponsor Organization     Project Manager 
National Cooperative Highway Research 
Program 
Transportation Research Board 
2101 Constitution Avenue, NW 
Washington, DC 20418- 
USA 

American Association of State Highway & 
Transp Officials 
444 North Capitol Street, NW, Suite 225 
Washington, DC 20001 
USA 

Federal Highway Administration 
http://www.fhwa.dot.gov/ 
400 7th Street, SW 
Washington, DC 20590 
USA 
Phone: (202) 366-4000 

    McCready, Ronald D. 
Phone: (202) 334-3034 
Email: rmccready@nas.edu 
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Performing Organization     Principal Investigator 
Wilbur Smith Associates 
Falls Church, VA  
USA 

    Carr, John  

  
 
 

Research for the AASHTO Standing Committee on Planning. Task 7(2). Development 
of a Multimodal Tradeoffs Methodology for Use in Statewide Transportation 
Planning: Application of the Framework 
http://www4.trb.org/trb/crp.nsf/All+Projects/NCHRP+8-36 
Record Type: RiP 
 
The purpose of this task is to apply the framework in real-world situations, using data from 
state departments of transportation (DOTs). An initial case study will be carried out with 
Washington DOT to test the concept. This task is intended to initiate the first of several case 
studies applying the methodology in different context settings. 
Start date: 2002/7/31 
End date: 2004/3/31 
Status: Completed 
Contract/Grant Number: Project 8-36. Task 7(2) 
Total Dollars: 50000 
Source Organization: National Cooperative Highway Research Program 
Date Added: 08/14/2003 
Index Terms: Multimodal transportation, Transportation planning, Real time information, State 
departments of transportation, Methodology, Research projects, National Cooperative Highway 
Research Program,  
  
Sponsor Organization     Project Manager 
National Cooperative Highway Research 
Program 
Transportation Research Board 
2101 Constitution Avenue, NW 
Washington, DC 20418- 
USA 

American Association of State Highway & 
Transp Officials 
444 North Capitol Street, NW, Suite 225 
Washington, DC 20001 
USA 

Federal Highway Administration 
http://www.fhwa.dot.gov/ 
400 7th Street, SW 
Washington, DC 20590 
USA 
Phone: (202) 366-4000 

    McCready, Ronald D. 
Phone: (202) 334-3034 
Email: rmccready@nas.edu 
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Performing Organization     Principal Investigator 
Cambridge Systematics, Incorporated 
150 Cambrudge Park Drive 
Suite 4000 
Cambridge, MA 02140- 
USA 

    Pickrell, Steven M. 
Phone: (510) 873-8700 

  
 
 

Research for the AASHTO Standing Committee on Planning 
http://www4.trb.org/trb/crp.nsf/All+Projects/NCHRP+8-36 
Record Type: RiP 
 
The objective of this project is to establish a flexible, ongoing program of quick-response 
research designed to develop improvements to the analytical methods, decision-support tools, 
procedures, and techniques employed by practitioners to support statewide and metropolitan 
transportation planning, programming, and development. The FY99 Tasks of this project are: 
Task 1, Parking Modeling Procedures; Task 2, Incorporating System Operations and 
Management Practices in Transportation Planning; Task 3, Management of Institutional 
Changes on State Transportation Planning Processes and Programs; Task 4, The Use of Expert 
Panels in Analyzing Transportation and Land Use Alternatives; Task 5, Incorporating Market 
Research Techniques into the Transportation Planning Process; and Task 6, Product Delivery of 
New and Improved Travel Forecasting Procedures. The FY2000 Tasks of this project are: Task 
7, Development of a Multimodal Tradeoffs Methodology for Use in Statewide Transportation 
Planning; Task 8, Workshop on Transportation performance Measures; Task 9, Defining and 
Identifying Probable Non-Attainment Areas for PM 2.5; Task 10, Global Climate Change and 
Transportation: Coming to Terms; Task 11, Technical Methods to Support Analysis of 
Environmental Justice Issues; Task 12, Analysis of the Factors Affecting Future Transportation 
Demand and Their ZImplications for State DOTs; Task 13, National Conference on 
Transportation and Economic Development; Task 14, Consultation Between State DOTs and 
Local Elected Officials in Non-Metropolitan Areas; and Task 15, Conference on Transportation 
and the Environment for the 21st Century. The FY2001 Tasks of this project are: Task 16, 
Assessment of Proposed Transportation Planning and National Enviornmental Policy Act 
Regulations; Task 17, Two-Way Education Processes with a New CEO on Transportation 
Planning; Task 18, Incorporating Safety into the transportation Planning Process; Task 19, 
Transportation Environmental Research Needs Conference; Task 20, Conformity Problems 
Caused by the Mismatch in SIP/ Transportation Plan Timeframe; Task 21, Adapting the 
Transportation Planning process to Meet Fast Paced Customer Requirements; Task 22, 
Demonstrating the Positive Impacts of Transportation Investments on Economic, Social, 
Environmental, Community, and Quality of Life Issues; Task 23, Review of the Potential 
Feasibility of using Alternative Revenue Sources to Fund Future State Transportation Needs; 
Task 24, Investment Requirements Scenarios Development; Task 25, Improved Geographic 
Clarity in Reporting on Road System Extent; Task 26, Surface Transportation Safety and 
Investment; Task 27, Interstate Interchange Review; Task 28, Rural Conformity: A Survey of 
Practice; Task 29, Development of a Multimodal Tradeoffs Methodology for Use in Statewide 
Transportation Planning: Application of the Framework; Task 30, Workshop on Issues in 
Intermodal Connectors; Task 31, Elderly Issues in the Transport. 
 
Start date: 1998/8/12 
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Status: Active 
TRB Accession Number: 762651 
Contract/Grant Number: Project 8-36 
Total Dollars: 500000 
Source Organization: National Cooperative Highway Research Program 
Date Added: 07/10/2002 
Index Terms: Transportation planning, Metropolitan planning organizations, Transportation 
system management, Project management, Decision making, Research projects, National 
Cooperative Highway Research Program,  
  
Sponsor Organization     Project Manager 
National Cooperative Highway Research 
Program 
Transportation Research Board 
2101 Constitution Avenue, NW 
Washington, DC 20418- 
USA 

American Association of State Highway & 
Transp Officials 
444 North Capitol Street, NW, Suite 225 
Washington, DC 20001 
USA 

Federal Highway Administration 
http://www.fhwa.dot.gov/ 
400 7th Street, SW 
Washington, DC 20590 
USA 
Phone: (202) 366-4000 

    McCready, Ronald D. 
Phone: (202) 334-3034 
Email: rmccready@nas.edu 

 
Research for the AASHTO Standing Committee on Planning. Task 29. Development of 
a Multimodal Tradeoffs Methodology for Use in Statewide Transportation Planning: 
Applications of the Framework 
http://www4.trb.org/trb/crp.nsf/All+Projects/NCHRP+8-36 
Record Type: RiP 
 
The purpose of this task is to apply the framework in real-world situations, using data from 
state departments of transportation (DOTs). An initial case study will be carried out with 
Washington DOT to test the concept. This task is intended to initiate the first of several case 
studies applying the methodology in different context settings. 
 
Start date: 2002/11/23 
Status: Active 
TRB Accession Number: 923201 
Contract/Grant Number: Project 8-36. Task 29 
Total Dollars: 50000 
Source Organization: National Cooperative Highway Research Program 
Notes: For contract purposes, this task is renumbered as NCHRP Project 8-36, Task 7(02) 
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Date Added: 07/10/2002 
Index Terms: Transportation planning, State departments of transportation, Multimodal 
transportation, Trade, Data collection, Real time data processing, Research projects, National 
Cooperative Highway Research Program,  
  
Sponsor Organization     Project Manager 
National Cooperative Highway Research 
Program 
Transportation Research Board 
2101 Constitution Avenue, NW 
Washington, DC 20418- 
USA 

American Association of State Highway & 
Transp Officials 
444 North Capitol Street, NW, Suite 225 
Washington, DC 20001 
USA 

Federal Highway Administration 
http://www.fhwa.dot.gov/ 
400 7th Street, SW 
Washington, DC 20590 
USA 
Phone: (202) 366-4000 

    McCready, Ronald D. 
Phone: (202) 334-3034 
Email: rmccready@nas.edu 

  
Performing Organization     Principal Investigator 
Cambridge Systematics, Incorporated 
150 Cambrudge Park Drive 
Suite 4000 
Cambridge, MA 02140- 
USA 

    Pickrell, Steven M. 
Phone: (510) 873-8700 

 
 

Optimal Investment Decision-Making for Highway Transportation Asset Management 
under Risk and Uncertainty 
Record Type: UTC 
 
Over the past two decades, state transportation agencies have developed management 
systems as analytical tools to support highway investment decision-making. These mainly 
include pavement, bridge, and maintenance management systems dealing with physical 
highway assets; and congestion and safety management systems handling highway system 
operations. The existing methodologies for project benefit analysis in these management 
systems maintain limited capacity of risk-based analysis of project benefits affected by factors 
such as travel demand and asset performance, but they do not handle cases under 
uncertainty. In the project selection process, existing models do not consider uncertainty of 
budget and other constraints. Furthermore, the management systems typically work 
independent of each other or only partially integrated. Therefore, they will at best provide 
locally optimal investment decisions for individual physical assets or a single aspect of system 
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operations. The proposed research will develop new procedures that address the uncertainty 
and system integration in project benefit analysis and project selection using different tradeoff 
scenarios to produce truly global optimal investment decisions. The new procedures will be 
applied in a case study. The findings will be added to a graduate-level course in transportation 
asset management at Illinois Institute of Technology. The objective of this project is to 
advance transportation asset management for optimal system performance. This study 
addresses two research items: 1) project life-cycle benefit analysis under mixed cases of 
certainty, risk and uncertainty that ensure consistency of analysis results for projects 
associated with physical assets and system operations; and 2) tradeoff analysis to examine 
the effects of spatial and temporal tradeoff scenarios on project selection results. 
 
Start date: 2006/7/1 
End date: 2007/9/30 
Status: Active 
Contract/Grant Number: 07-10 
Total Dollars: 72104 
Source Organization: University of Wisconsin, Madison 
Date Added: 05/08/2007 
Index Terms: Investments, Asset management, Life cycle analysis, Decision making, 
Analytical tools, Maintenance management, Research projects,  
  
Sponsor Organization      Project Manager 
Midwest Regional University Transportation 
Center 
http://www.mrutc.org 
University of Wisconsin, Madison 
Department of Civil and Encironmental 
Engineering 
1415 Engineering Drive 
Madison, WI 53706 
USA 

      

  
Performing Organization      Principal Investigator 
Illinois Institute of Technology 
10 West 35th Street 
Chicago, IL 60616 
USA 

     Li, Zhongzhi  
Email: lizz@iit.edu 

  
Subjects       
Administration and Management 
Planning 
Highways

  

 

 

ALSO OF INTEREST: 

Rutherford, G. S., and K. Shafizadeh. Budgetary Tradeoffs: The State-of-Practice in 
Statewide Multimodal Transportation Planning. University of Washington, Seattle, 1999. 
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Rutherford, G. S., and R. K. Young. Budgetary Tradeoffs: The State-of-Practice in 
Statewide Multimodal Transportation Planning---Report Update. University of Washington, 
Seattle, 2000. 
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