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IMPLEMENTATION RECOMMENDATIONS

This report is the second of three reports evaluating the economic feasibility of
implementing the Managed Transportation System (MTS) concept in Texas. In addition, it
presents an economic analysis of several other possible alternatives presently being considered for
reducing congestion problems in Texas. In terms of implementation, the findings reported herein
could prove useful to state transportation planners and policymakers involved in crafting the Texas
Transportation Plan. Additional recommendations are as follows:

1.

2.

In general, we recommend that the methodology developed in this report be applied to
all major transportation corridors in Texas.

An important component of the MTS concept is dependent on the successful
implementation of ITS technology and higher operating speeds. Therefore, it is
essential that research continues in this area in order to enhance our understanding of
the potential benefits, feasibility of implementation, and costs.

All user/social costs were based on available models that have some limitations.
Hence, it is necessary to update these models or create new ones that reflect the special
characteristics of motor vehicle transport.

. A proposed solution should consider multiple modes of transportation, such as

passenger rail, intermodal combinations of trucks and trains, and special lanes for
automobiles and commercial vehicles. In addition, other transmission agencies, such
as those associated with oil, gas, electricity, and fiber optics, could share the right of
way and, thus, could further reduce costs.

. A conservative approach was used in this evaluation, with the prediction of emissions,

accidents, and meticulous workzone costs excluded. Insofar as the purpose of this
analysis was to determine broad directions and magnitudes of investment, the inclusion
of these other factors is strongly recommended in a more detailed corridor feasibility
study.

Prepared in cooperation with the Texas Department of Transportation and the U.S. Department of

Transportation, Federal Highway Administration.

DISCLAIMER

The contents of this report reflect the views of the authors, who are responsible for the facts and
accuracy of the data presented herein. The contents do not necessarily reflect the official views or
policies of the Federal Highway Administration or the Texas Department of Transportation. This
report does not constitute a standard, specification, or regulation.

NOT INTENDED FOR CONSTRUCTION,
BIDDING, OR PERMIT PURPOSES

B. F. McCullough, P.E. (Texas No. 19914)
Research Supervisor



TABLE OF CONTENTS

IMPLEMENTATION RECOMMENDATIONS ... o iii
................................................................................................... vii

CHAPTER 1. INTRODUCTION ... .ottt e e e e e e e e e 1
Background. ... ..o e 1
RepOrt OBJECHIVE ..ot e e 1
ANAlYSIS APPIOACH. . . ettt e e 1
Methodology .....ovvvuiiiiiiiiiiiiiiiiee e 1
REPOIT SCOPE ...t e e 2
Organization Of REPOTIT . ....otii et 2
CHAPTER 2. ALTERNATIVES TO MEET DEMAND .....cociiitiiiiii it 3
Discussion of Concepts for Alternative SOMtONS ....oveeiiie i 3
e [0 1 4T I 1 1= O N 4
Retrofit With TT S .. e e 4

A Managed Transportation System (IMTS).......oiiuiiiiniiri i e 5
Capacity Requirements.............. e PP 6
Discussion Of RESUILS . ..cuuuntiniiii e 7
CHAPTER 3. GENERAL FULL COST EVALUATION OF ALTERNATIVES................... 11
Related WOrKS. . ..ot 11
Elements of a Full-Cost Evaluation in Transportation..............ocoveiiiviiiiiiiiiiiniiinnna.. 16
CHAPTER 4. AGENCY COST EVALUATION ..ottt e 19
Pavement REQUITEIMENS. . ....o.ouutinii et et ettt ee e aeas 19
Estimated Agency Cost Of AUEIMAIVES. ... .venetiieen ettt ettt ettt re e aeaes 29
Summary Of ReSUIES. ...t e 38
CHAPTER 5. USER/SOCIAL COST EVALUATION ....ouviniiiiiiiiiieieiee e 39
OWNETSIIP COSES. e utt et ettt ettt ettt et et et et ettt e e en e e aaeens 39
OPETALNZ COSES - w et ettt e et ettt e a e e e 41
Travel Time Cost............ et e e e e raaaaee 43
AGT POIIHON . . .ot e 44
Accidents........coiiiiiinnne. PP 48

R h 0110 1 oy O 51



CHAPTER 6. FULL-COST COMPARISON BETWEEN ALTERNATIVES ...ovvomeeeenoon 53

Basic ASSUMPHONS .....ooeeiii e 53
Summary Of ReSUIS............ooiiiiii i 55
Discussion of RESUILS .......oceuuiiuiii e 56
CHAPTER 7. CONCLUSIONS AND RECOMMENDATIONS .. ..\ovome 57
CONECIUSIONS ..o e 57
Recommendations ..............oouiiiniiiiii i 58
REFERENCES...... oottt 59
APPENDIX A: ABBREVIATIONS .....ooiiiiiiiiiii e 61
APPENDIX B: CAPACITY COST EVALUATION FOR ALTERNATIVES ... oovooeo 65
APPENDIX C: CALCULATION OF OPERATING COSTS...ooooveooe 75
APPENDIX D: EMISSION RATE EQUATIONS ......ooooee oo 85
APPENDIX E: USER/SOCIAL COST COMPUTATIONS . ...ooooooo 91

vi



SUMMARY

This report investigates the economic feasibility of implementing the Managed
Transportation System (MTS) concept in Texas. As indicated in Report 1326-1, this research
project has determined that the Texas Interstate highway network faces an imminent congestion
problem. This report, the second report of this study, discusses several possible alternatives for
alleviating this congestion problem. For each alternative, a full-cost evaluation is performed and
results are compared. Our analysis suggests that the Managed Transportation System concept is

the alternative that can potentially yield the greatest benefits.
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CHAPTER 1. INTRODUCTION

BACKGROUND

Increasingly, travelers on rural segments of major corridors in Texas are conceding that
roadway congestion is eroding the once unrestrained personal mobility that for generations had
characterized Texas highways. In addressing this growing problem, the Center for Transportation
Research (CTR) of The University of Texas of Austin has proposed that the Texas Department of
Transportation (TxDOT) examine the implementation of what CTR has dubbed a “Managed
Transportation System” (MTS) on certain segments of rural IH-35, one of the most heavily
traveled corridors in the state. This report, the second in a series of three for this project, uses the
TH-35 traffic projections obtained in the first report to perform an evaluation of the full costs
associated with developing and deploying such a managed transportation system to alleviate
congestion problems. This new approach is compared with other possible alternatives so as to
quantify the possible benefits that such a facility could yield.

REPORT OBJECTIVE

The objective of this report is to present a preliminary economic evaluation of a potential
managed transportation facility that could alleviate the congestion that increasingly impedes
mobility on major corridors within Texas. The study performs a full-cost evaluation of different
alternatives to determine the feasibility of a managed transportation system.

ANALYSIS APPROACH

In focusing on the economic evaluation of an MTS for Texas, this report specifically:

« discusses the concepts and capacity requirements associated with alternative
solutions—for example, adding lanes and retrofitting with an Intelligent Transportation
System (ITS) and a Managed Transportation System;

» evaluates the full cost of alternatives (i.e., agency costs, external costs, and internal
costs); and

e compares full costs among alternatives.

METHODOLOGY

The first step in this evaluation process is to identify possible solutions for alleviating
congestion in Texas. As part of this discussion, the report describes the primary characteristics
and advantages of the alternatives, including a conceptual highway cross section for each
alternative. The next step is to determine the capacity requirements for each of the alternatives.
This is performed using both the traffic projections presented in Report 1326-1 and the Highway
Capacity Manual (HCM) as a guide.



The next task is to define each of the significant costs associated with the roadway. The
agency cost is obtained through a comprehensive factorial pavement design exercise that includes
various scenarios. The user/social costs, obtained for all levels of service, are presented in terms
of $/km. The user/social costs include ownership, travel time, air pollution, and accident costs.
Following this, we evaluate the agency costs and user/social costs for each alternative. To complete
the analysis, we make a full-cost comparison among the proposed alternatives so as to obtain the
least-cost strategy.

REPORT SCOPE

Because this project proceeded as a preliminary prefeasibility study, many details are
necessarily omitted from this and subsequent reports. For example, such issues as how much
ROW would be needed for interchanges/service facilities, or where the beginning and ending
points of the MTS would be located are matters that would be addressed during detailed follow-up
planning. Also note that, because the project was a preliminary review only, the analysis included
herein is of a deterministic nature, as against a more precise probabilistic one. We recommend that
any future studies approach the concept of a managed transportation system probabilistically. In
this way, more precise costs could be identified.

ORGANIZATION OF REPORT

Chapter 2 calculates the capacity requirements for each alternative. In Chapter 3, the full-
cost analysis framework used for this study is outlined based on earlier research. Chapter 4
discusses in detail the agency costs. A comprehensive factorial pavement design exercise is
performed to obtain the agency costs for each of the alternatives.

Chapter 5 then examines each of the costs included in the user/social costs presented in
Chapter 3. These costs are related to the speed for each of the levels of service, and are then
presented in terms of $/km. Using this information, we calculate user/social costs for each
alternative. In Chapter 6, we present a full-cost comparison among the alternatives using the
information obtained in previous chapters. Finally, Chapter 7 provides conclusions and
recommendations.



CHAPTER 2. ALTERNATIVES TO MEET DEMAND

Growing congestion on IH-35 is increasingly compromising the mobility of travelers on
that major Texas corridor (Ref 1). At the same time, available solutions, particularly those
involving new technologies, are typically both complex and expensive, and state departments of
transportation (DOTs) are finding that they lack adequate resources to meet even current needs.
More important, conventional approaches do not offer effective solutions to the crisis rapidly
overwhelming links on the Interstate system.

A relatively new idea developed at the Center for Transportation Research (CTR) over the
past few years is providing a new conception of how the capacity dilemma for intercity ground
transport should be approached. Originally termed a “supercorridor,” this concept blends a variety
of approaches to congestion management that have proved effective in urban settings, primarily by
capitalizing on the benefits of multimodality, as well as by providing financial mechanisms to
sustain itself. Among its features are measures to curb adjacent development and a greater
sensitivity to the environment. With the passing of the Intermodal Surface Transportation
Efficiency Act of 1991 (ISTEA) (Ref 3), this concept has gained new momentum, particularly
among public agencies; similar approaches are now being considered for implementation in other
parts of the country as well (Ref 4). In addressing the alternatives available to meet demand, this
chapter outlines the approaches that can be used to assess intercity travel demand requirements, and
then elaborates on the capacity requirements of each, in preparation for a further economic
comparison.

DISCUSSION OF CONCEPTS FOR ALTERNATIVE SOLUTIONS

There are various strategies that could be deployed to provide added capacity to our
roadways. Concepts ranging from the simple addition of traffic lanes to existing facilities (or
equivalent construction of parallel routes) to the more complex mechanisms inducing mode/link
shifts to balance and optimize the existing transportation infrastructure are common both in the
literature and in practice.

In addition, the financing of expenditures for maintenance of the current system and for the
construction of new facilities has emerged as a new challenge to both government and the general
public (tax payers). In particular, new attitudes toward the use of tolls for highway projects in
Texas (Ref 5) have set the stage for a more equitable sharing of transportation costs. The idea that
highway users should pay the full cost of highway use has gained currency, especially within the
context of achieving better levels of service over increasingly congested links. Yet, as established
recently (Ref 6), not all highway projects are compatible with toll implementation; moreover, most
U.S. travelers and their public officials are unfamiliar with (and therefore would perhaps be
unsupportive of) the implementation of tolls on existing non-tolled roadways. Thus, as an initial
attempt to broadly encompass the reviewed concepts for improving highway capacity, three main
alternatives have been devised for a preliminary evaluation of economic performance over an
intercity highway corridor, namely, (1) adding lanes, (2) retrofitting with an intelligent



transportation system (ITS), or (3) building a separate managed transportation system (MTS). In
addition to these three main alternatives, which are discussed below, a “do nothing” alternative has
been included as a control (or reference) element to form a comprehensive preliminary comparison
scheme. For this analysis, IH-35 was selected as a representative high-traffic corridor.

Adding lanes

The addition o
increase highway capacity. Such expansion requires the use of any space available beyond the
existing right-of-way (ROW), including medians and safety lateral clearances. Since most
highways have been planned to include space for additional traffic lanes, this alternative initially
proceeds as a favorable option. Yet continuous demand has stretched space reserves to the limit,
requiring that DOTs now purchase additional land.

Depending on the space available for expansion, the need for workzones represents another
potential disadvantage to this approach. Because they typically cause travel delays throughout the
construction period, workzones can be a major and costly inconvenience to road users. :

For IH-35, the lane-addition approach would require building by-pass routes along major
cities to separate urban traffic from intercity traffic passing through. Such a strategy was
considered less disruptive than building additional lanes within the traffic-intensive urban area.
The facility would operate according to its conventional format: mixed traffic at 104 kph (65 mph)
maximum legal speed or at 112 kph (70 mph), if otherwise authorized, with typical access control
and frontage roads incorporated. Current land-use policies need not be modified over abutting
areas. Figure 2.1 shows a conceptual cross-section layout of the “adding lanes” alternative.
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Figure 2.1. Conceptual cross-section of the “adding lanes” approach to capacity

Retrofit with ITS

The “retrofitting with ITS” alternative would require upgrading IH-35 to operate as a semi-
supercorridor, mainly by providing separate traffic lanes for automobiles and heavy trucks, and by
increasing the width of these lanes from the current 3.60 m (12 feet) to 4.60 m (15 feet). Such
provisions would be required to safely accommodate heavier and larger trucks, and to permit a



marginal speed increase for automobiles. As with the previous approach discussed, these
modifications would create workzones along the IH-35 route. Figure 2.2 shows a conceptual
layout of the cross-section for the “retrofit” alternative.
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Figure 2.2. Conceptual cross-section of the “retrofit” approach to capacity

Owing to the geometric constraints of the current alignment, operational speeds would be
increased to only 128 kph (80 mph) on most segments, and up to 144 kph [90 mph] on some
straight segments. Additionally, to ensure safety, such speeds would be implemented only after the
installation of vehicle-control technology and an ITS. Again, as with the previous approach, this
alternative would require building by-pass alignments within major urban areas.

Restricting adjacent development would likely generate some public opposition, since
neighboring landowners already have access to the system. Finally, current space restrictions
make it improbable that multimodal capabilities could be incorporated without major capital
investment. Thus for the present evaluation, this alternative does not provide for transportation
modes other than the highway element. '

A Managed Transportation System (MTS)

Formerly referred to as a supercorridor, the fully monitored and controlled managed
transportation system (MTS) would complement IH-35 operations by providing a separate
alignment running parallel to that highway. The MTS highway could also have separate and wider
lanes for automobiles and heavy trucks; its geometric design could also incorporate provisions for
travel speeds of up to 240 kph (150 mph), anticipating future advances in vehicle-control
technology and ITS.

Specially designed limited-access points would be incorporated to control abutting land
development and to ensure a continuous and fluid operation. Accordingly, no frontage roads
would be provided. Moreover, sufficient right-of-way would be acquired to reserve additional
space for a gradual incorporation of other high-capacity transportation modes within the alignment
(including electricity, gas, and fiber optic transmission lines). For the present evaluation, though,
only the highway element costs, including full right-of-way acquisition, are being considered.
Also, since this facility is expected to complement TH-35 in accommodating future traffic demand,



rehabilitation expenditures for IH-35 are being considered as part of the overall cost of this
alternative. Figure 2.3 shows a conceptual cross-section of the MTS alternative.
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Figure 2.3. Conceptual cross-section of the MTS approach to capacity

CAPACITY REQUIREMENTS

Our evaluation requires that we establish the capacity requirements for each of the
alternatives under consideration. Since the current analysis concentrates specifically on highway
operation, the capacity requirements are described in terms of the number of traffic lanes needed.

As a preliminary step, and following the procedures outlined in the 1994 Highway
Capacity Manual (HCM-94) (Ref 7), we used three traffic composition conditions to obtain
service flows (SF) of a minimum level of service (LOS) C over the design peak period. Using a
maximum service flow MSF=1,550 passengers cars per hour per lane (pcphpl) for LOS C, the
following are used:

Condition Characterization Service Flow (LOS C)
Automobiles only 0% heavy trucks (fhv=1.00) Sfc=1,550vph per lane
Mixed traffic 20% heavy trucks (fhv=0.71) Sfc=1,100vph per lane

Heavy trucks only 100% heavy trucks (fhv=0.33) Sfc=510vph per lane

In reviewing the typical hourly traffic distribution scheme for IH-35 depicted in Figure 2.4, we
observe that the travel patterns present a favorable hourly distribution in terms of optimal use of
capacity. This pattern is the result of a fairly constant demand occurring over a 12-hour period
(from about 7:00 a.m. to 7:00 p.m.), which thus allows for a somewhat constant level of service
over much of the day. This is in contrast to the more typical urban roadway pattern where two or
three high peaks take place over narrow periods, which in turn creates huge gaps of underutilized

capacity.
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Figure 2.4. Typical hourly distribution of traffic over rural IH-35

In addition, we observe that critical peaks (or design ADT) take place toward the weekends;
thus, in any scheme seeking a minimum LOS C, the weekday LOS would probably not fall below
LOS B.

Using the computed service flows, along with traffic growth forecasts generated in Report
1326-1 (Ref 1), we obtained lane requirements over the next 50 years for each of the alternative
approaches. Since at the present time it is difficult to predict préference levels in the case of parallel
alignments for IH-35 and the MTS, we adopted two demand scenarios to establish and compare
broad magnitudes of investment: The first scenario assumes that 55 percent of the traffic would be
redirected to the MTS, while the remaining 45 percent would continue using IH-35. A second
scenario assumes that the traffic attracted to the MTS would grow to 70 percent of the total corridor
traffic. Table 2.1 summarizes the lane requirements for each alternative solution and for the
conditions described herein.

Our analysis of station traffic counts showed that Williamson County rural traffic achieved
a median ADT of 34,000 vehicles in 1992. We used this figure as a representative rural value for
the TH-35 corridor segment between Dallas/Ft. Worth and San Antonio.

DISCUSSION OF RESULTS

As noted in Table 2.1, both the lane-addition and retrofit approaches require the
construction of a staggering number of lanes over the next 50 years. Depending on the growth
scenario, a total of 10 to 18 lanes would be required for any of these two alternatives. It is
important to note, however, that for the retrofit approach, conventional capacity standards were
used to compute the required number of lanes (ITS technology notwithstanding) primarily because,
given the highway’s current state of commercial development, it would be difficult to accommodate



major capacity improvements. Thus, in all fairness, the MTS approach, which also includes the
use of ITS technology, was also forecast using conventional capacity standards. While it can be
argued that ITS implementation can result in increased capacity to existing roadways, the fact
remains that, by itself, this technology can only buy additional time before the highway again
reaches congested conditions (Ref 8). The mere building of traffic lanes — withont implementing
other measures to modify travel behavior (including traffic demand and vehicle occupancy patterns)
— has demonstrated only that more capacity begets more vehicles.

Table 2.1. Total lane requirements for different alternatives and scenarios ( yvear 2045)

Growth Traffic Forecast ADT | Peak Flow | Required Lanes
Alternative Scenario (%) Condition (Year 2045) (K=0.11)
Add lanes to TH-35 4 Mixed traffic 106,080vpd 11,700vph 10
8 Mixed traffic 178,160vpd 19,600vph 18
Retrofit [H-35 4 Autos only 384,864vpd 9,300vph 6
Trucks only 21,216vpd 2,300vph 4
8 Autos only 142,528vpd | 15,700vph 10
Trucks only 35,632vpd 3,900vph 8
MTS + IH-35 4 IH-35: Mixed 47,736vpd 5,300vph 4
IH-35 attraction: 45% MTS: Autos 46,675vpd 5,100vph 4
MTS attraction: 55% MTS: Trucks 11,669vpd 1,300vph min 4
8 IH-35: Mixed 80,172vpd 8,800vph 8
MTS: Autos 78,390vpd 8,600vph 6 or 4 HOV*
MTS: Trucks 19,598vpd 2,200vph 4
MTS + IH-35 4 IH-35: Mixed 31,824vpd 3,500vph 4
IH-35 attraction: 30% MTS: Autos 59,405vpd 6,500vph 4
MTS attraction: 70% MTS: Trucks 14,851vpd 1,600vph 4
8 IH-35: Mixed 53,448vpd 5,900vph 6
MTS: Autos 99,770vpd 11,000vph 8 or 4 HOV
MTS: Trucks 24.,942vpd 2,700vph 6 or 4LT**

*HOV lanes considered here for autos with at least two passengers.
**LI represents here a load increase of 20%.

The MTS approach would encourage changes in travel behavior. Since the MTS would
represent a “managed” facility, new user fees or tolls could be introduced not only as a mechanism
for obtaining the necessary resources, but also as a control device. Through the use of pricing
schemes, for example, travel behavior could be modified in a way that would take full advantage of
the capacity properties at hand.

From this perspective, and balancing the lane requirements under the conventional capacity
estimation procedure, the MTS could conceivably operate with a maximum of 10 lanes under the
critical 8-percent growth scenario over the next 50 years. Four lanes (two in each direction) could
be allocated for exclusive heavy truck use if a 20-percent load increase is allowed; the other six
lanes could be designated for automobile use, with two of these lanes available for later
implementation of bus-HOV lanes (one in each direction). The built-in multimodal capabilities and



the expected improvements in vehicle occupancy patterns can further increase the service life of the
MTS far beyond the 50-year threshold without any additional lane investment.

At the same time, under this alternative solution, rural IH-35 should not increase its total
number of lanes over six for the 8-percent growth scenario — thus requiring only the addition of
two lanes from Austin to Dallas-Ft. Worth in a worst-case scenario. This is the approach that must
be followed if an MTS is to be implemented. Otherwise, the strategy could potentially be regarded
as doing more of the same thing: just adding extra lanes. Table 2.2 summarizes the optimal lane
allocation used for the cost evaluation of the alternative solutions.

Table 2.2. Optimal lane allocation to be used for cost comparison

Alternative Growth Traffic Allocated
Scenario (%) Condition Lanes
Add lanes to IH-35 4 Mixed traffic 10
8 Mixed traffic 18
Retrofit TH-35 4 Autos only 6
Trucks only 4
8 Autos only 10
Trucks only 8
MTS + IH-35 4 IH-35: Mixed 4
MTS: Autos 4
MTS: Trucks 4
8 IH-35: Mixed 6
MTS: Autos 6
MTS: Trucks 4




CHAPTER 3. GENERAL FULL-COST EVALUATION OF ALTERNATIVES

Traditional highway evaluation is based solely on agency costs, with vehicle operating
costs, environmental damage, accidents, and traffic congestion costs excluded. However, that
may now be changing in the U.S. Since the 1990s, transportation planning and investment
strategies have moved toward providing a more economically efficient and environmental friendly
transportation system. One of the objectives of the 1991 ISTEA legislation (Ref 3) was to begin
regarding transportation planning as a system in which each mode (highway; transit, and rail)
interacts with other modes. This means that each mode must be fully evaluated and compared with
other modes in order to select the most appropriate mode or combination of modes. Because it
estimates the real costs of transportation — including user and social costs (Refs 9, 10) — full-
cost evaluation allows policymakers to make more cost-effective decisions by allowing them to
determine what portion of the total cost of transportation is actually paid by the users (travelers
vehicle owners, carriers).

Recent research efforts have examined different ways of including external and internal
costs in the full-cost analysis of transportation. The elements of full-cost evaluation that have been
studied widely include facility costs, maintenance, operating costs, and fuel costs. On the other
hand, strategies designed to incorporate such other costs as congestion, accidents, and pollution
are in the early stages of development and, thus, somewhat questionable and extremely variable.
In the section below, we review several full-cost frameworks used in previous studies. Following
this, we present a full-cost framework for evaluating transportation corridors in Texas.

RELATED WORKS

‘ Full-cost transportation analysis is not new. The basic concepts behind this approach were
outlined by Walters, Vickrey, and others in the late 1950s and early 1960s. More recent work has
been published by Litman (Ref 11); MacKenzie, Dower, and Chen (Ref 12); Miller and Moffet
(Ref 13); and Apogee Research (Ref 14). All of these research efforts point to a more
comprehensive cost analysis approach to transportation alternatives.

Directions: The Final Report of the Royal Commission on National Passenger
Transportation

In October 1989, the government of Canada began a three-year project to “inquire into and
report upon a national integrated intercity passenger transportation system to meet the need of
Canada and Canadians in the 21st century” (Ref 15). The Royal Commission recognized the need
to assess in an accurate manner the real cost of each mode of transportation available in Canada in
order to determine its share in the total cost of transportation: “Travelers would not be paying for a
passenger transportation system that is wasteful because it has too much or too little capacity, or
capacity of the wrong type and in the wrong place” (Ref 15). The Canadian report is a
comprehensive study that provides an effective framework for full-cost analysis.

11
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The cost components identified in the Canadian study include: (1) infrastructure, (2)
environmental, (3) accident, (4) special transportation taxes and. fees, and (5) vehicle or carrier
operating costs. (The fourth category, special transportation taxes and fees, is not actually a cost
group but a cost recovery category that is used to offset the other transportation costs.) Cost
estimates were derived for each of the major transportation modes in Canada. The results of the
study are summarized in Table 3.1.

Table 3.1. Systemwide annual costs of intercity domestic travel in Canada in 1991 (Canadian
cents per passenger-kilometer)

Car Bus

Type of Cost User Others Total User Others Total
Infrastructure : 0.0 2.1 2.1 0.0 0.3 0.3
Environment 0.0 0.6 0.6 0.0 0.2 0.2
Accident 3.7 0.1 3.8 0.4 0 0.4
Special Tax/Fee 1.2 -1.2 0.0 0.3 -0.3 0.0
Vehicle/Carrier 10.9 ‘ 0 10.9 8.4 0.2 8.6
Total 15.8 1.6 17.4 9.1 0.4 9.5

Airplane Train

Type of Cost User Others Total User Others Total
Infrastructure 2.2 3.4 5.6 2.9 0 2.9
Environment 0.0 1 1.0 0.0 0.6 0.6
Accident 0.1 0 0.1 0.2 0 0.2
Special Tax/Fee 0.6 -0.6 0.0 0.4 -0.4 0.0
Vehicle/Carrier - 14.4 0.1 14.4 7.4 32.8 40.2
Total 17.3 3.9 21.1 10.9 33.0 43.9

Ferry All intercity Travel

Type of Cost User Others Total User ‘Others Total
Infrastructure 0.0 4.7 4.7 0.2 2.2 2.4
Environment 0.0 2 2.0 0.0 0.6 0.6
Accident 0.1 0 0.1 3.3 0.2 3.4
Special Tax/Fee 0.9 -0.9 0.0 1.1 -1.1 0.0
Vehicle/Carrier 24.1 11.6 35.7 11.2 0.2 11.4
Total 25.1 17.4 42.5 15.8 2.1 17.8

Users refers to travelers, vehicle owners, and carriers.
“Other” refers to taxpayers and the general public.
Source: Ref 15
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Among the recommendations that grew out of this national study, the following are most
pertinent to our research efforts:

1. Each traveler should pay the full cost of his or her travel, and travelers, in total, should
pay the full cost of the passenger transportation system, including those costs related to
protecting the environment.

2. Competition and market forces should be the prime agents in providing viable and -
efficient carrier services.

3. Where regulations are required, they should be designed to ensure fair pricing and
prudent investment decisions.

Implementation of these recommendations could result in additional costs to transportation
users. However, because of the improvements in efficiency, total costs to society (i.e., all
taxpayers) would decline at a more significant rate. And while the recommendations are interesting,
the most important element of the study is its methodology: It is this component that is most
relevant to the study of transportation corridors in Texas.

Truck versus Rail Freight Sysiem Cost Comparison: Conrail and I[-80 Pennsylvania
Corridors

The importance of using a full-cost analysis approach for a transportation corridor was
underscored in a recent report published by the Texas Research and Development Foundation

5 (TRDF) (Ref 16). On behalf of CONRAIL, Inc., TRDF studied the line-haul motor vehicle freight

k ~costs along the Pennsylvania IH-80 corridor (500 km, or 311 miles) and the line-haul rail freight
costs along a comparable route. The purpose of the study was to identify the most cost-effective
mode of transportation for line-haul freight, in order to develop warrants for the use of highway
funds to improve truck capacity within the freight corridor.

Similar to the Canadian full-cost framework, costs for the two modes in the TRDF analysis

-were categorized into facility (infrastructure) costs, operating costs, and external costs. External
costs included costs related to safety (i.e., property damage, injuries, fatalities, law enforcement,
cleanup, delay costs, and additional fuel costs). Facility costs for trucks were further distinguished
by those supported by truck user fees (primarily through motor fuel taxes and registration fees) and
subsidies. The cost results for the truck mode and raﬂ mode are shown in Tables 3.2 and 3.3,

= respectlvely

Because they do not pay their full transportation costs, trucking companies enjoy a
- competitive advantage over rail freight transportation. The impact of this subsidy was reported in a
subsequent study (Ref 17). Based on the Association of American Railroads’ (AAR) cross-
-elasticity model (CEM), between 4.5 billion metric ton-km (3.1 billion ton-miles) and 8.5 billion
metric ton-km (5.8 billion ton-miles) are diverted from the rail network to the road network each
year along the I-80 Pennsylvania corridor. This translates into $112 million to $204 million in lost
revenues annually. The TRDF study found inefficiencies in the passenger transportation system
comparable to those reported in the earlier Canadian study. Both studies highlight the need to
analyze transportation investment alternatives from a full-cost perspective.






