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Regional Rail System concept.  An extensive range of issues is
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of travel market demand, financing alternatives, and system-wide costs
and benefits.  The report also contains a preliminary business plan.
Both the strategic assessment and business plan are subject to further
refinement
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1.1 Midwest Intercity Transportation Choices and Market Forces

Intercity passenger transportation in the Midwest is facing enormous challenges resulting from rapidly

changing market forces, the mismatch of demand and available capacity in many markets, ever increasing

cost pressures, and limited funding available for investment.  In the almost twenty years since

deregulation of the airline and intercity bus industries, many changes have occurred regarding the

availability and utility of air, bus and intercity passenger rail transportation.  These changes have had

impacts on statewide and interstate travel and, in numerous instances, have affected local economic

development and interstate commerce.  As a result, the Midwest state Departments of Transportation

and the federal government are focusing increased attention on addressing policy and service-delivery

issues relating to intercity passenger travel.  Their goal is to identify opportunities that might reverse

recent trends and rectify the loss in regional mobility.

Automobile

The automobile is an invaluable mode of transportation that has enriched the lives of people in the

Midwest and created a high level of regional mobility.  However, largely due to its own success,

automobile use is facing a number of problems particularly in urban areas.  Traffic congestion is

pervasive, and it has become increasingly difficult to access and travel freely within urban centers using

an automobile.  Automobile use has also become a major contributor to environmental problems.  The

need to improve air quality and the ever increasing cost of highway construction make it extremely

difficult to expand highway capacity to keep pace with increases in travel demand.  New transportation

options are therefore needed to accommodate the projected future demand for regional intercity travel.

Air Service

In the airline industry, most of the recent changes in service are the result of the airlines being able to

operate in a deregulated environment with the level of service provided being driven by market forces.

Development of new route structures, particularly the hub-and-spoke system used by major carriers, has

generally been detrimental to rural states and medium-size and smaller urban areas.  The strongest

market for air service is trips of over 500 miles, which excludes most intercity travel within the Midwest

region.  Where airlines are required to provide service over shorter distances, the quality of service is

often limited in terms of frequency and type of aircraft used and the airfares charged are high.

Consequently, most of the small and medium-size airports in the Midwest have seen a loss of regional

service as the airlines have focused on providing increased service between major metropolitan areas.
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Bus Service

The intercity bus industry has been and continues to be the largest provider of common carrier service

to smaller cities and rural areas in the U.S.  However, due to the increasingly sophisticated demands of

intercity travelers seeking a higher quality of service, the intercity bus market has declined by more than

50 percent since 1960.  Many bus companies in the Midwest region have discontinued operations, and

those services that remain are often infrequent and require long layovers for connecting service to smaller

urban areas.

Passenger Rail Service

Passenger rail service, which was once the dominant mode for intercity travel in the Midwest region,

today captures less than one percent of the market and provides only limited and infrequent service to

most parts of the region.  However, the existing rail infrastructure in the Midwest region has enormous

capacity and could encompass a passenger rail network that is almost as large as the region’s expressway

system.  While the existing rail infrastructure is currently used by freight and commuter lines, it offers

enormous potential for moving regional intercity travelers between smaller urban and rural communities

and the business, cultural, sports, and other tourist attractions of major metropolitan areas.

Today, passenger rail service in the Midwest region consists primarily of service in four corridors–

Chicago-Detroit, Chicago-Milwaukee, Chicago-St. Louis, and St. Louis-Kansas City.  Expanding the

service to include other regional centers and smaller urban areas would result in the transformation of

the passenger rail service from a marginal transportation system serving a few corridors to a unified and

coordinated system serving the majority of the region’s population.  This would make passenger rail a

competitive travel option throughout the region for intercity business and leisure travel.

1.2 Midwest Regional Rail Initiative

The regional passenger rail system envisioned for the Midwest encompasses some 3,000 route miles in

nine states and serves 80 percent of the region’s population.  It is based on a hub-and-spoke concept to

ensure that it builds on regional synergies and maximizes economies of scale.  It incorporates new

technology, service levels, and amenities comparable to the Northeast Corridor.  The passenger rail

service is supplemented by a feeder bus system that serves those communities for which rail is not

currently a feasible option.  The operating plan for the system is tailored to the specific needs of each

corridor, with the goal of minimizing operating costs and thereby maximizing revenues.

The question arises as to whether the development of such an extensive a passenger rail system is viable

from an engineering, operations, financial and economic perspective.  To assess these issues, the
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Midwest Regional Rail Initiative (MWRRI) was undertaken. The MWRRI builds upon past Midwest

rail-related planning and feasibility studies.  This initiative differs, however, in study perspective and

approach.  While past studies provided insight into the market potential and associated costs of building

and operating upgraded passenger rail services on selected corridors, they did not explore the market

potential and synergies of a regional passenger rail system.  This study explores and quantifies the

infrastructure requirements and operating characteristics of an integrated passenger rail system for the

Midwest region, and identifies potential institutional and financing mechanisms for its implementation.

The MWRRI is a cooperative and collaborative effort among nine Midwest states–Illinois, Indiana, Iowa,

Michigan, Minnesota, Missouri, Nebraska, Ohio, and Wisconsin, the National Railroad Passenger

Corporation (Amtrak), and the Federal Railroad Administration (FRA).  The consultant team is headed

by Transportation Economics & Management Systems, Inc. (TEMS).  An advisory committee comprised

of senior staff from transportation agencies representing each participating state, Amtrak, and the FRA

provided guidance throughout the study effort.  The advisory committee was chaired by the Wisconsin

Department of Transportation and was co-managed by Amtrak and the Wisconsin Department of

Transportation.

1.3 Study Purpose of the MWRRI

The focus of the MWRRI was to evaluate the potential for an expanded and modern regional passenger

rail system that:

§ Preserves, improves, and expands passenger rail service in the Midwest

§ Meets the policy and financial goals of the nine participating states

§ Creates an appealing transportation “product” that the public will pay for and use

§ Requires no long-term operating subsidies

§ Follows an incremental implementation schedule that is affordable to the states.

This report is intended to assist staff at all levels of government–local, state, and federal–in assessing the

potential for a regional intercity passenger rail system.  The report outlines an implementation plan that

can be used by decision-makers when making regional transportation programming and investment

decisions.  Moreover, the report highlights the benefits that will be generated by a regional passenger

rail system and provides justification for both expanding the Midwest intercity passenger rail network

and securing the needed capital funding.
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1.4 Previous Planning Studies and Findings

Since the early 1980s, a wide range of studies has been completed evaluating the potential for

introducing or expanding passenger rail service in the Midwest.  Individual studies have focused on the

introduction of different technologies on specific corridors.  Key studies include the Michigan Back on

Track Program for High Speed Transportation: The Detroit-Chicago Corridor in 1983, Federal Reserve

Bank of Chicago High Speed Rail in the Midwest:  An Economic Analysis in 1984, Michigan Detroit-

Chicago Rail Passenger Developmental Blueprint Study in 1991, Illinois-Wisconsin-Minnesota Tri-State

High Speed Rail Study in 1991, Illinois Chicago-St. Louis High Speed Rail Corridor Study in 1996,

Wisconsin-Illinois Chicago-Milwaukee Rail Corridor Study in 1997, and Federal Railroad

Administration High Speed Ground Transportation for America in 1997.

The findings of these studies supported the provision of new passenger rail service on selected Midwest

corridors.  Specific findings included the following:

§ A significant market for passenger rail service exists in the Midwest for travel between major

cities.

§ The passenger rail market is comprised of business and leisure travel, with each market being

sensitive to different quality of service factors when making mode choices.

§ The corridors on which intermediate and high speed passenger rail services have been

assessed appear to be able to generate sufficient revenues to cover operating costs.

1.5 Planning Process

The MWRRI study process encompassed extensive operations planning and financial and economic

analysis in order to produce a viable, realistic business plan.  The business plan presents an assessment

of market potential, delineates system operating and capital costs, outlines a strategy for funding capital

costs, and provides a cost-benefit analysis.  The planning process involved twelve tasks grouped into six

stages.  Each stage contained one or more tasks depending upon the interrelationship of the activities

at that stage in the study process.  Exhibit 1.1 illustrates the approach used in carrying out the MWRRI

study.
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Exhibit 1.1

MWRRI Planning Process

Market Assessment/Base Year Trip Tables
• Assess public’s receptiveness

towards regional concept
• Develop base-year (1996) trip

tables

Scenario Definition
• Define an initial set of scenarios

Assess Scenarios
• Forecast ridership and revenues

for the service scenarios
• Estimate annual operating, capital

and maintenance costs
• Determine the financial feasibility

of service the scenarios

Develop Institutional & Financial Plan
• Explore public-private financing
• Explore the institutional

framework
• Explore allocation of costs

and revenues

Conduct Financial Analysis & Prepare
Business Plan

• Produce a Business Plan

Presentation
& Review Meeting

Presentation
& Review Meeting

Presentation
& Review Meeting

Presentation
& Review Meeting

Stage I

Stage II

Develop Travel Demand Model
• Develop a travel demand modelStage III

Stage IV

Stage V

Stage VI

Baseline Trip Tables

Initial Set of Scenarios

Travel Demand Model

Summary of Capital &
Operating Costs &
Revenue for the
Initial Scenarios

Financial Feasibility

Identification of Potential
Private & Institutional

Support Structures

Business
Plan

Presentation
& Review Meeting
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1.6 Report Organization

This report is organized into two sections.  Section 1 consists of a summary of the strategic assessment

and its findings.  The chapters include:

Chapter 1 Study Context

Chapter 2 Strategic Assessment and Scenario Definition

Chapter 3 Proposed Midwest Regional Rail System.

Section 2 consists of a business plan for the proposed Midwest Regional Rail System.  The chapters

include:

Chapter 4 Market Analysis for the Midwest Regional Rail System

Chapter 5 Infrastructure and Rolling Stock Capital Costs

Chapter 6 Operating Costs

Chapter 7 Implementation Plan

Chapter 8 Funding Alternatives

Chapter 9 Financial Analysis

Chapter 10 Economic Analysis

Chapter 11 Other Service, Financial and Institutional Related Issues

Chapter 12 Conclusions and Findings.
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A strategic assessment was conducted to determine the most beneficial and affordable service and

equipment scenarios for the Midwest Regional Rail System (MWRRS).  The strategic assessment

included the following key components.

§ Database comprised of base year trip tables, track conditions of the existing rail

infrastructure, and current train operations data

§ Stated preference survey of intercity travelers

§ Set of three software tools relating to infrastructure, train operations, and travel demand

§ Three service and equipment scenarios for the MWRRS, each based on specific service and

equipment attributes

§ Screening criteria to be used in evaluating the performance of each scenario.

The core of the strategic assessment was an interactive analysis where the service and equipment

attributes for each scenario and the interaction between infrastructure, demand and operations were

appraised simultaneously.  Once the interactive analysis output was optimized for each scenario, the

results were then “compared” using a set of screening criteria to determine the best scenario for the

MWRRS.

2.1 Interactive Analysis

The effective determination of appropriate infrastructure and timetables for different service and

equipment scenarios depends on obtaining the optimal balance between costs and revenues.  An analysis

was performed to identify the interactive impact of ridership demand, travel time, frequency of service,

capital and operating costs, and revenues.  In the interactive analysis, it was essential to evaluate the

following for each scenario:

§ Required infrastructure

§ Performance of the proposed technology, in particular train speed

§ Ridership, reliability, fares and frequency.
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The TEMS TRACKMAN©, LOCOMOTION©, and COMPASS© models were used to evaluate, in an

interactive manner, route, technology, and cost and revenue factors.  Each of these software tools is

briefly described below.

§ TRACKMAN© Track Inventory and Estimating System to assess right-of-way conditions and

determine the appropriate level of track and other infrastructure improvements

§ LOCOMOTION©  Train Performance Calculator to assess the time associated with a given

technology on a given route

§ COMPASS©  Multimodal Demand Model to assess the ridership and revenue generated by

any given technology and level of service

2.2 Definition of the Scenarios

Service and equipment scenarios were used as the basis for assessing an array of corridor and

systemwide services.  The objective was to identify scenarios that incorporated a combination of train

technologies, service characteristics, amenities and financial factors to create a regional passenger rail

system capable of generating high levels of ridership and recovering, at a minimum, its operating costs

from fares and other revenues.

The scenario definition phase of the study was a collaborative process between the state DOT

representatives, Amtrak representatives, and the consultant team.  A two-day workshop was convened

to reach consensus on the scenarios and their definition and, at the conclusion of the workshop, three

scenarios–Conservative, Moderate and Aggressive–were agreed upon.  These scenarios form the basis

of the strategic assessment to choose a preferred service option for the MWRRS.

In each scenario, the operating characteristics of the passenger rail service are changed to provide a

different combination of capital costs, operating costs, train technology and travel times, level of

infrastructure investment, frequency of service, and on-board and station amenities.  Each scenario is

based on a series of “drivers” that define the key attributes of the scenario.  As the scenarios progress

from Conservative to Aggressive, so do the dynamics of scenarios in terms of the type of train

technology used, the level of service provided, and the capital and operating costs.  The drivers used in

the strategic assessment for the Conservative, Moderate and Aggressive scenarios and the associated

range of values for each are given in Exhibit 2.1.
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Exhibit 2.1

Scenario Framework

Equipment & Service Scenarios

Drivers Conservative Moderate Aggressive

Increase in Train Frequencies 2 or 3 or 4 round trips daily 2 or 4 or 6 round trips daily 4 or 6 or 8 round trips daily

Travel Time Improvement 5% to 15% 15% to 30% 20% to 50%

Fare Policy current to 25% increase current to 50% increase current to 50% increase

System Access/Egress Improvements marginal marginal to significant significant

Station-stopping Patterns  existing express and/or local express and/or local

Network Connectivity limited integrated optimized

Station Amenities limited limited or significant significant

On-board Amenities limited significant significant

Track Investment minimal moderate significant

Rolling Stock Investment limited new rolling stock high speed trains

Public/Private Partnerships 5% to 15% 15% to 25% 25% to 50%

Increase in Train Frequencies

Existing passenger rail service in the Midwest region is extremely limited with no service or only one or

two trains per day on most corridors.  Only on the Chicago-St. Louis, Chicago-Detroit, and Chicago-

Milwaukee corridors, where there are three, three, and six trains per day respectively, does any sense

of a regional passenger rail service exist.  Train frequencies need to be significantly increased if the

MWRRS is to provide any real degree of regional connectivity.

Travel Time Improvement

Currently, travel times in the Midwest region are largely a product of the speed of freight train

operations, which is typically well below 79 mph.  The only exception is the Chicago-Detroit

Demonstration corridor where the speed is scheduled to be increased to over 100 mph between

Kalamazoo and Porter Junction.  For the MWRRS to provide a competitive passenger service, operating

speeds need to be significantly increased.

Fare Policy

Historically, passenger rail fares in the Midwest, as on much of Amtrak’s service elsewhere in the

country, have been set at levels higher than intercity bus but lower than air.  If a faster, more frequent

service is provided, MWRRS fares can be higher and thereby recapture some of the benefit given to

users of the system.
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System Access/Egress Improvements

One of the problems associated with using any public travel mode is access and egress to stations and

terminals.  Recognition of this by the air industry has resulted in their providing a wide range of

access/egress facilities and services.  These include parking garages, rental car outlets, taxi stands, as

well as multimodal and transit connections.  To divert travelers and, in particular, business travelers from

other modes, the MWRRS needs to provide similar facilities and services.

Station-stopping Patterns

Because stopping at a station adds significantly to travel time, station-stopping patterns need to be

carefully thought out in order to take advantage of the faster train speeds provided by modern

technology.  Stopping patterns need to be developed that permit the fastest train times possible between

major regional centers but, at the same time, provide reasonable service to smaller urban centers.  This

can be achieved by including express and skip-stop trains in the MWRRS schedules.

Network Connectivity

One of the greatest deficiencies of existing passenger rail service in the Midwest region, even when

taking Amtrak’s long-distance trains into account, is the lack of connectivity between regional centers

and smaller urban areas in different parts of the region.  To be a competitive option to other modes for

intra-regional trips, e.g., Madison to Detroit or Springfield, the MWRRS needs to offer connection times

of less than an hour at the Chicago hub.

Station Amenities

Airlines have shown that terminals and stations need to be comfortable and secure facilities offering a

wide-range of personal services.  This includes the ability to phone the office or home, have a meal, buy

books, newspapers and gifts and, at larger terminals, do specialty shopping.  To compete effectively, the

MWRRS needs to offer similar facilities.

On-board Amenities

Travel by regional passenger rail, just as by air, needs to offer a wide range of on-board amenities,

including telephone, fax, and video entertainment facilities, power and modem hook-ups, as well as food

and beverage services.  The vehicles used for the MWRRS need to provide a level of comfort and safety

that allows passengers to work and relax on the train.
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Track Investment

Investment in track and signaling systems is the most critical factor in permitting higher train speeds.

FRA rules require that, as speeds increase, so must safety standards.  This can result in a requirement

for significant capital investment for a relatively small improvement in speed.  A new signaling

technology, Positive Train Control, is presently being tested on the Chicago-Detroit corridor.  This

technology represents a significant breakthrough in that it meets FRA requirements at less than half the

cost of other technologies.  The most cost-effective investment in infrastructure relative to both train

speeds and revenue earnings needs to be identified to ensure a realistic financial base for the MWRRS.

Rolling Stock Investment

In the last twenty years, rail rolling stock has undergone a technological revolution that has increased

performance and reliability and lowered both maintenance and operating costs.  The increased focus on

customer satisfaction has also led to significant improvements in the comfort of and range of amenities

on the train.  The introduction of new, modern equipment for the MWRRS is in itself likely to raise

ridership and increase revenues.  A recent example of this phenomenon is the introduction of modern

Talgo equipment on the Portland-Seattle corridor.

Public/Private Partnerships

The development of an increasingly commercial attitude to providing intercity transportation systems

(air, rail, and bus) is encouraging a greater degree of private sector participation in intercity

transportation projects.  Private sector participation could include joint development projects such as

at Washington Union Station, provision of on-board and station concessions, and right-of-way and

vehicle maintenance.  To be successful, increase its funding sources, and lower its costs, the MWRRS

needs to maximize the role of the private sector.

While these drivers collectively interact to influence the level of ridership and the costs of building and

operating the system, two factors–travel time and frequency of service–will have the greatest impact on

the success of the MWRRS.  Both of these factors are products of the train technology selected and its

operating speed.  Train technology plays a significant role in developing market share, as well as

improving operating performance.  A train that looks new and modern is a highly visible symbol of an

improved passenger rail system and is typically associated by travelers with faster travel times, more

comfortable seating, improved ride quality, and the provision of modern conveniences.
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For the MWRRS, several different train technologies were evaluated in terms of their operating speeds,

operating and maintenance costs, and capital costs.  The train technologies selected for the three

scenarios and the improvements they will generate are given in Exhibit 2.2.

Exhibit 2.2

Impact of Train Technology

2.3 Analysis of the Scenarios

The outputs generated by the interactive analysis were compared using a series of five screening criteria.

The screening criteria reflect service and system-related factors that were identified as critical to the

success of the MWRRS.  Each of these factors was expressed as a ratio so that the value of each could

be interpreted as a product of a specific level of investment.  For example, travel time saved was

expressed as the amount of travel time saved per $1 million of capital investment.  This enabled each

scenario to be compared on the basis of specific service improvements and within the context of the level

of investment required for the overall system.

The outputs from the interactive analysis and the values generated by the screening criteria were an

iterative process.  Values generated by the screening criteria were used as a barometer to readjust the

variables used in the interactive analysis to ensure the performance of each driver and gauge the

maximum overall benefit of that driver to each scenario.  Once accomplished, a final comparison was

made based upon the optimum results for each scenario.  The screening criteria are described below.

 Comfort

  Conservative Scenario

Existing Equipment

Top Speed  
Train:  100 mph
Track:   79 mph

Existing Condition

Moderate Scenario

Aggressive Scenario

New Locomotives

Top Speed  
Train:  100 mph
Track:  79-90 mph
Improved  
Acceleration
Reliability
Fuel Economy
Competitiveness

Diesel Multiple Units
Loco-Coach

Top Speed  
Train:  110 mph
Track: 110 mph

Improved  
Acceleration
Reliability
Fuel Economy

Diesel High Speed

Top Speed  
Train:  125 mph
Track: 125 mph

Improved  
Acceleration
Reliability
Comfort
Competitiveness

Increased Service Frequency
Increased Market Share
Increased Capital Cost

Competitiveness
Comfort

Reduced Travel Time
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Operating Cost Ratio

(Expressed as Ratio of Revenues to Operating Costs in the Year 2010)

Achieving an operating cost ratio of at least 1.0 is critical to the success of the MWRRS.  This criteria

shows whether, once built, the MWRRS will be able to operate on a subsidy-free basis.

 Travel Time Saved

(Expressed as Travel Time Saved per Dollar Invested or Seconds per Million Dollars)

This criteria is used to assess the value of the infrastructure investment relative to the timetable

improvements achieved.  This criteria is used in conjunction with the Revenue Generated criteria

described below to rank infrastructure improvements.  The more travel time saved per dollar of capital

investment for any scenario, the better the return.

Revenue Generated

(Expressed as Revenue Generated per Dollar Invested or Cents per Million Dollars)

This screening criteria is similar to the Travel Time Saved criteria in that it is used in prioritizing

infrastructure investments.  It measures the response of the market to a given level of capital investment.

A significant change in this criteria is an indication that a threshold in market share has been crossed or

a new market has opened up to passenger rail competition.  The more revenue generated per dollar of

capital investment, the better the return.

Connectivity through Chicago and Regional Mobility

(Expressed as Percent of Total Trips Connecting through Chicago)

A key feature of the MWRRS is the development of system connectivity through the Chicago hub.  This

is an important measure of the regional integration achieved and, through increased ridership, the level

of payback associated with developing the Midwest hub-and-spoke network.  The higher the percentage

achieved for any scenario, the higher the improvement in connectivity and regional mobility.

Operating Cost Savings

(Expressed as Percent Reduction in Operating Costs per Train Mile)

The effect of infrastructure investment, economies of scale, and improved technology is to drive down

operating costs.  This criteria measures the level of reduction in operating costs per train mile associated

with the combination of all of the screening factors for a given scenario.  The higher the percentage

achieved, the better the return.
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2.4 Strategic Assessment of the Scenarios

The results of the scenario screening process are given in Exhibit 2.3, and summarized below.  Based

on the screening analysis, the Moderate scenario was selected as the most cost-effective service,

infrastructure and equipment option for the Midwest Regional Rail System.

Exhibit 2.3

Scenario Screening Analysis

Scenarios

Screening Criteria Conservative Moderate Aggressive

Operating Cost Ratio in 2010 0.85 1.36 0.93

Travel Time Saved per Dollar Invested (Seconds per Million Dollars) 60 seconds 9.6 seconds 1.2 seconds

Revenue Generated per Dollar Invested  (Cents per Million Dollars) 31 cents 104 cents 82 cents

Percent of Total Trips Connecting through Chicago 13.5% 18.4% 17.0%

Percent Reduction over Current Amtrak Operating Costs per Train Mile 30% 36% 29%

Conservative Scenario

The Conservative scenario provides a considerable improvement over the existing passenger rail service

and, in fact, achieves the highest level of travel time saved per dollar invested.  Because this scenario

does not achieve a positive operating cost ratio, an annual subsidy from the states would be required to

support the Conservative scenario.  Nonetheless, because of the timetable improvements, extensive

operating cost savings, and relatively modest infrastructure costs, implementation of the Conservative

scenario could serve as the initial phase of the long-term development of the MWRRS.

Moderate Scenario

The Moderate scenario generates a positive operating cost ratio of 1.36.  It also achieves the highest

level of connectivity through Chicago and the highest revenue per dollar invested–three times that of the

Conservative scenario and 25 percent greater than the Aggressive scenario.  At the same time, it

generates the lowest operating costs per train mile which represents a significant savings over the

existing condition and both the Conservative and Aggressive scenarios.

Aggressive Scenario

The Aggressive scenario fails to achieve a positive operating cost ratio, which is an indication of the

inability of the market to sustain the additional costs of providing the service.  The analysis suggests
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there are some diminishing returns associated with the level of connectivity the Aggressive scenario

provides through the Chicago hub.  Of particular concern is that the additional $1.4 billion required for

infrastructure generates only a minor improvement in travel time saved per dollar invested.



3. Proposed Midwest Regional Rail System
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The proposed Midwest Regional Rail System operates in nine states, encompasses approximately 3,000

route miles, and operates on eight corridors.  The system uses existing railroad rights-of-way owned by

the freight railroads and Amtrak.  The system has been designed so that its operating costs are recovered

from fares and other ancillary revenues, a fundamental precept of the business plan.

As shown in Exhibit 3.1, the MWRRS is planned as a hub-and-spoke operation, with a series of primary

and secondary corridors and branch lines off selected corridors.  Chicago serves as the hub, with spokes

connecting Minneapolis-St. Paul, Green Bay, Detroit, Grand Rapids/Holland, Port Huron, Cleveland,

Cincinnati, Carbondale, St. Louis, Kansas City, Quincy and Omaha.  The system also provides scheduled

service to other regional centers including Milwaukee, Kalamazoo, Toledo, Indianapolis, Springfield,

Des Moines, Madison, Lansing, Jefferson City, and Iowa City.

Exhibit 3.1

Proposed Midwest Regional Rail System
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3.1 MWRRS Service-related Attributes

Service attributes include new rolling stock that operates at significantly faster speeds than existing

equipment and provides more on-board amenities designed to meet the needs of business and leisure

travelers.  Train stations will be renovated to offer a pleasant travel experience, and passenger

information services, food services, and access to local transportation will be available at all stations.

There will be a feeder bus network to facilitate access to stations, and its schedules will be coordinated

with the passenger rail schedules to provide essentially “seamless” travel throughout the Midwest region.

An ancillary business to be provided in conjunction with the passenger rail service is a priority parcel

service offering same-day station-to-station delivery across the entire MWRRS network.  The service

will be competitively priced and comparable to the same-day priority delivery services offered by air.

The principal service attributes of the Midwest Regional Rail System are:

§ Use of modern equipment

§ Improved travel times and frequencies

§ Competitive fares that maximize revenue yields

§ Improved accessibility and reliability

§ On-board and station amenities

A description of these service attributes and the benefits they provide to the passenger rail traveler is

given below.

3.1.1 Use of Modern Equipment

Diesel Multiple Units (DMUs) were selected as the most cost-effective technology for achieving the

desired speed of 110 mph.  While the DMU technology has been selected as the preferred technology

for purposes of this study, this does not preclude evaluation of other technology options as the MWRRS

moves towards implementation.  Principle advantages of the DMU technology include its low operating

costs, high performance characteristics, and efficient handling characteristics.  For example, it is not

necessary to turn the train around at the end of the line or uncouple cars when performing maintenance.

This reduces operating costs when compared to standard locomotive units.  Based on the experience of

Danish Railways, the operating costs of a 6-car DMU are approximately half that of a standard

locomotive and 5 coaches.  The relatively light weight of the DMU means that it consumes significantly
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less fuel than the standard locomotive.  DMUs have been in demonstration service throughout North

America and were well received by the public.

3.1.2 Improved Travel Times and Frequencies

Travel time and frequency of service are the two key factors travelers consider when selecting a travel

mode.  The MWRRS will offer an attractive mix of travel times and train schedules to accommodate

business as well as leisure travelers.  Improved travel times and increased frequency of service will serve

to foster connectivity throughout the region and strengthen the overall attractiveness and performance

of the MWRRS.

When compared with the travel times of the current passenger rail service, travel time savings on the

MWRRS range from 30 percent between Chicago and Milwaukee to 50 percent between Chicago and

Cincinnati.  Exhibit 3.2 provides a table comparing MWRRS and existing travel times.

Exhibit 3.2

Improved MWRRS Travel Times

Train Travel Times

MWRRS Corridors MWRRS
Current
Service

Reduction in
Travel Time

Chicago-Detroit 3hrs 41min 5hrs 46min 2hrs 5min

Chicago-Cleveland 3hrs 46min 6hrs 32min 2hrs 48min

Chicago-Cincinnati 4hrs 9min 8hrs 48min 4hrs 39min

Chicago-Carbondale 3hrs 46min 5hrs 34min 1hrs 18min

Chicago-St. Louis 3hrs 42min 5hrs 45min 2hrs 3min

St. Louis-Kansas City 4hrs 10min 5hrs 31min 1hrs 21min

Chicago-Omaha 7hrs 11min 9hrs 11min 2hrs 0min

Chicago-Twin Cities 5hrs 42min 7hrs 56min 2hrs 14min

Chicago-Milwaukee 1hr 5min 1hrs 32min 0hrs 27min

As shown in Exhibit 3.3, the improvement in train frequencies, compared with the existing service,

ranges from 100 percent on the St. Louis-Kansas City corridor to 200 percent on the Detroit-Chicago

corridor.
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Exhibit 3.3

Improved MWRRS Train Frequencies

Number of Daily Trips per Direction*

Current Increase in
MWRRS Corridors MWRRS Service Trips

Chicago-Detroit 10 3 7

Chicago-Cleveland 8 0 8

Chicago-Cincinnati 5 0 5

Chicago-Carbondale 6 1 5

Chicago-St. Louis 10 3 7

St. Louis-Kansas City 4 2 2

Chicago-Omaha 4 0 4

Chicago-Twin Cities 6 0 6

Chicago-Milwaukee 14 6 8

          *Excludes long-distance through trains.

3.1.3 Competitive Fares that Maximize Revenue Yields

A key component in the planning of the MWRRS was the use of revenue yield techniques to maximize

revenues.  While these techniques are widely used by the airline industry, they have only recently begun

to be applied to passenger rail service.  The use of these techniques in this analysis has been confined to

developing average fares and has not yet been used to optimize fares for specific corridors, route

segments, or markets.  Based on the use of these techniques, the average fares for the MWRRS range

from 17 to 22 cents per mile.

In addition to full fares, a series of market specific, promotional, and discount fares will be established

to fill off-peak trains and encourage certain segments of the population, in particular students and senior

citizens, to travel at off-peak times.  A range of travel cards and other promotional ticketing systems will

also be developed to further promote widespread use of the system.  Illustrative one-way full fares for

selected city pairs in the MWRRS system are given in Exhibit 3.4.
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Exhibit 3.4

Average One-way Full Fares for the Moderate Scenario*
(1997$)

City Pairs

Amount of

Full Fare

Chicago-Detroit 66

Chicago-St. Louis 76

Chicago-Milwaukee 35

St. Louis-Kansas City 75

Chicago-Cleveland 105

Chicago-Cincinnati 100

Chicago-Omaha 120

Milwaukee-Twin Cities 100

      *A full range of fares including discount fares will be
        provided to ensure revenue optimization.

3.1.4 Improved Accessibility and Reliability

Approximately 70 percent of the region’s population are within a one-hour drive of a MWRRS station.

All stations will have intermodal connections to the feeder bus network (Exhibit 3.5), and bus and rail

schedules will be coordinated to provide seamless travel for passenger rail patrons.  The feeder buses

will provide easy station access for travelers who are unable to or prefer not to drive to a station.  In

addition, taxi, rental car, limousine, and transit services will be available at all major MWRRS stations.

The design of the feeder bus network was based on past studies and recommendations from the nine

participating states.  It is proposed that the feeder bus system operate 6.5 million bus miles annually so

that it links most of the region’s smaller urban areas to the MWRRS and ensures that 80 percent of the

region’s population is within easy access of passenger rail service.

The feeder bus system is expected to dramatically enhance the financial performance of the MWRRS as

the bus/rail traveler imposes no extra cost on the passenger rail service and pays an average fare of $50

to $75 to use the passenger rail system.  However, to ensure a conservative approach was used in

calculating MWRRS revenues, it was assumed for study purposes that operating costs for the feeder bus

system in the Moderate scenario were subsidized by 50 percent.  Even with this subsidy, the passenger

rail service still captures some 80 percent of the rail fare for its own operations.
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3.1.5 On-board and Station Amenities

A range of amenities will be provided both on-board and at stations.  Station amenities will vary

depending on station size and passenger volume.  At a minimum, food concessions, magazines and

newspapers, and convenience items will be available at all stations.  At larger stations, a wider array of

shopping will be provided, including various types of food establishments, specialty shopping, business

support services, and entertainment facilities.  Baggage handling will be available at staffed stations, and

baggage carts will be available at all stations.

The design of the DMU car offers a wide range of on-board amenities that serve to make passenger rail

travel superior in many ways to air travel.  DMU seating is bi-directional, i.e., half the seats face one way

and the other half the other way.  The interior of the train is divided into large flexible compartments that

can provide space for wheelchairs, bicycles, strollers, and play areas for children.  At each seat, there are

receptacles for computers and other communications equipment, amenities important to the business

traveler.  Some models have a socket for a five-channel stereo system and information channel.  The train

has an electronic information system with displays in each passenger compartment providing continuous

updated information on arrival and departure times.  Special vibration-absorbing mountings and

soundproofing contribute to a significant reduction in noise level, which further adds to the comfort of

the cars.

A list of the typical on-board and station amenities to be provided by the MWRRS is given in Exhibit

3.6.
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Exhibit 3.6

Summary of Station and On-board Amenities

Access/Egress and Other Travel Improvements

Internal Station Design Passenger-oriented decor

Restaurant, convenience shopping, basic business services

ADA compliant

Train-to-train and Train-to-other mode Transfers Improved signage at stations

Improved on-board announcements

On-line update status of train arrivals and departures

Station Transportation Taxi and limousine services

Rental car service

Telephone link to transportation services

Airport Connections Intermodal links to airports

Stations at selected airports, e.g., Cleveland, General

Mitchell, Peotone

Bus Connections Connecting feeder buses dedicated to the MWRRS

Increased frequencies on existing bus networks and

coordinated bus and rail schedules

Station Services

Weather protected Platforms All platforms adjacent to stations or shelters.

Station Architecture Improved internal and external appearance of all stations

Business, Food, and Retail Services Choice of type and quality of food.

Restaurants and food courts at larger stations

Specialty shopping, business support services, and

entertainment facilities at larger stations

On-board Amenities

Business, Food, and Retail Services Fax and telephone communications

Coffee/food carts

Power and modem hook-ups at each seat

Business-style seating bays (two-by-two)

Seating and Entertainment Open seating

Airline-type business class seating

Audiovisual monitors at seats for news, entertainment,

and information programs
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To assess the feasibility of the three service and equipment scenarios selected for the Midwest

Regional Rail System, ridership and revenue forecasts were prepared using the COMPASS©

multimodal demand model developed by TEMS.  The COMPASS© model has been used extensively

for forecasting intercity passenger rail traffic in the Midwest and elsewhere in North America.  The

model has undergone in-depth peer group review on studies for Amtrak in the Northeast Corridor; in

the Midwest for Illinois, Minnesota, Michigan and Wisconsin; and in Florida, Maine, Massachusetts,

New Hampshire, Ontario and Quebec.  In these peer reviews, the model has been found to provide a

state-of-the-art analysis of multimodal passenger travel markets and the impact of different passenger

rail technology, price and service factors.  (See Appendix 1 for a detailed description of the

COMPASS© multimodal demand model.)

The market analysis for the MWRRS was developed from a comprehensive database that included

origin-destination, network, socioeconomic and stated preference attitudinal data.  Using this data,

the COMPASS© model was calibrated.  Ridership and revenue projections were generated in the

COMPASS© model using Bureau of Economic Analysis (BEA) long-term socioeconomic

projections in conjunction with various rail and other modal strategies planned for the next twenty to

thirty years.

4.1 Market Definition

The MWRRS encompasses a rail network of more than 3,000 route miles and serves a population of

over 60 million.  More than 80 percent of the region’s population lives within an hour drive of either

a MWRRS rail station or feeder bus connection.

The Midwest region is the agricultural and industrial heartland of the U.S.  The region experienced

rapid growth in the late 1800s and early 1900s when it became a center for the manufacture of steel,

heavy machinery, other metal products, and vehicles.  In recent years, the region’s manufacturing

base has been supplemented and, in some cases, supplanted by a growing service industry.  The

region’s service industry is highly diverse, ranging from major corporate, financial and retail

development in the regional centers to tourism and recreational facilities throughout the region.

With a population of just under seven million, Chicago is the largest metropolitan area served by the

MWRRS.  In addition to its renown financial, commercial and manufacturing sectors, Chicago has
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long been the transportation hub for the Midwest, as evidenced by O’Hare, the busiest airport in the

country, and by the confluence of interstate highways and rail freight lines in the city.  Chicago is also

home to major arts and entertainment facilities and sports franchises.  The city’s attractions draw

visitors not only from the Midwest region but also from all over the country.  Nearly thirty percent of

the intercity trips made by air, rail and bus in the region begin or end in Chicago.

Regional centers connected by the MWRRS include Detroit (1991 CMSA population of 4.3 million),

Cleveland (2.8 million), Indianapolis (1.3 million), Cincinnati (1.8 million), St. Louis (2.6 million),

Kansas City (1.7 million), Omaha (0.7 million), Des Moines (0.4 million), Milwaukee (1.7 million),

and Twin Cities (2.6 million).  These cities are major business and leisure centers in their own right.

Over the past 30 years as their economic base has shifted from manufacturing to service industries,

these cities have experienced significant growth in the level of interaction they have with the rest of

the Midwest and, indeed, the rest of the U.S. and the world.  They are not only intrinsically linked

with each other but also with smaller urban areas in all parts of the region.

Increased connectivity between regional centers and smaller urban areas is critical to the region's

continued economic growth.  In many cases, smaller urban areas are even more dependent on

effective transportation connections.  For example, Rochester, Minnesota, which is recognized for its

excellent health facilities, draws visitors from the whole country as well as all parts of the Midwest

region.

4.2 Midwest Passenger Rail Market

To develop a full understanding of the market for passenger rail service in the Midwest region, an

extensive analysis was made of all travel in the region.  The analysis consisted of:

§ Conduct of origin-destination and state preference surveys

§ Development of a comprehensive database

§ Calibration of an intercity multimodal demand model

§ Preparation of ridership and revenue forecasts for the MWRRS.

4.2.1 Database Development

 In developing the study database, information was collected for the whole region using a 400-zone

system (Exhibit 4.1).
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 The following data and information were collected for each zone:

§ BEA socioeconomic data on population, employment, income

§ Network data on all existing travel modes (auto, air, rail, bus)

§ Traveler origin and destination data on a mode and trip purpose basis

§ Attitudinal data on the priorities, preferences, and choice values of individual travelers.

 Much of the data was collected from existing sources, including official government databases and

forecasts for socioeconomic data, maps and published schedules for existing travel network data, and

travel data from Amtrak, Greyhound and the airlines. The most difficult data to obtain was auto

origin-destination travel data, which was available only for certain states and regional centers.  For

zones lacking data, a synthesis was made using the travel characteristics of the existing data

normalized by population, income, employment, and trip length.  A stated preference survey using

quota-sampling methods was conducted to collect the attitudinal data.

 4.2.2 Market Characteristics

 Exhibit 4.2 shows the breakdown by trip purpose of the current travel market in the Midwest region.

Of the 460 million intercity trips in the region each year, approximately 22 percent or 101.2 million

are for business travel, and 78 percent or 358.8 million are for commuter and leisure travel.

 

 Exhibit 4.2

 Intercity Travel Market by Trip Purpose

In terms of the market share of the different travel modes, 97 percent of the current 460 million

intercity trips in the region are made by auto, 1.83 percent by air, 0.4 percent by bus, and 0.35

percent by rail.  The auto trips include a large number of relatively short trips (100 to 150 miles),

Business
22%

Non -
Business

78%
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while the public modes have longer trip lengths, typically 150 to 250 miles for bus and rail and 250 to

500 miles for air.  In other words, while the market share of the public modes is quite small (total of

2.58 percent for air, rail and bus), the public modes have a larger share of the total vehicle or

passenger miles and therefore account for a much larger proportion of the miles traveled.

 

 In terms of current intercity travel by the public modes–air, rail and bus, the dominant mode is air.

As shown in Exhibit 4.3, air has 70 percent of the existing market, bus 17 percent and rail 13

percent.

 

 Exhibit 4.3

 Intercity Public Mode Market Shares

4.2.3 Long-term Trends in the Growth of the Intercity Travel Market

 The projections for the long-term growth of the intercity travel market in the Midwest region were

based on an analysis of socioeconomic trends. As shown in Exhibits 4.4, 4.5 and 4.6, growth rates

for population, employment and per capita income are fairly uniform for all of the nine states and are

projected to grow almost linearly over the next thirty years.  Average growth rates are 0.6 percent

for population, 0.7 percent for employment, and nearly 1.0 percent for per capita income.  The net

effect of this growth will be to expand the market for intercity travel in the region by 30 percent

between 1998 and 2010 and an additional 15 percent by 2020.

 

Bus
13%

Air
70%

Rail
17%



TEMS     4-6 Midwest Regional Rail System Strategic Assessment and Business Plan

 Exhibit 4.4

 Population Trends

 

 Exhibit 4.5

 Employment Trends
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 Exhibit 4.6

 Per Capita Income Trends

4.3 The MWRRS Strategy

Important inputs to the calibration of the COMPASS© demand model and the subsequent ridership

and revenue forecasts are the attributes of the service and equipment scenarios.  The principal

attributes of the Moderate scenario which is the recommended scenario include:

§ Significant reductions in corridor travel times:  30 to 50 percent

§ Significant increases in frequency of service:  4 to 10 round trips per day in each corridor

§ Improved train reliability

§ Introduction of new train technology offering marked increase in comfort and amenities

§ Upgrading and refurbishing of all stations and terminals

§ Development of an intermodal bus feeder network to ensure access to the MWRRS

§ Market competitive fares.
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 4.4 Pricing Strategy for the MWRRS

 The development of a market competitive pricing strategy for the MWRRS considered both the

willingness of travelers to pay for service and the character of the demand for service on a daily,

weekly and annual basis.  The willingness to pay for service was measured in the attitudinal survey by

a series of questions designed to identify how individuals value different travel attributes–travel time,

frequency, reliability, and quality of service.  These preference factors were then used in the

calibration of the COMPASS© demand model to describe how travelers choose between modes and

their responsiveness to different travel options.

 

 The MWRRS fares were initially set at levels comparable to existing intercity passenger rail fares

(see Exhibit 3.4).  In the revenue maximization analysis, these fares were incrementally increased by

as much as 80 percent or to 20 to 26 cents per mile to test the impact of fares on the demand for the

MWRRS.  The analysis showed that fares are maximized in terms of revenue gains at 150 percent of

current fare levels or at 17 to 22 cents per mile (Exhibit 4.7).  The fares used in the analysis represent

average fares and do not take into account off-peak or special market discounts.  These fares also do

not take into account the potential for increasing business fares on specific routes or for an improved

service that offers some or all of the facilities typically offered by airlines (e.g., business clubs at

terminals, frequent flyer points, and business facilities on board the train).

 

 Exhibit 4.7

 Revenue Maximization for the Overall MWRRS System
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 The revenue maximization analysis also showed that the fare levels at which revenues are maximized

on different MWRRS corridors vary significantly (Exhibit 4.8).  The flatness of the curves for St.

Louis-Kansas City, Chicago-Quincy, and Chicago-Carbondale suggests there could be significant

variations in the optimum fares for the different trip purposes.  Adopting discount fares for all

markets on these corridors would probably generate additional ridership and revenues.  In the

Chicago-Milwaukee and Chicago-Cleveland corridors, the optimum fare level is well below the

average fares used in the analysis because of the high level of competition from auto and air.

 

 The fares adopted for the MWRRS forecasts are considered reasonably optimal at an aggregate

level.  As shown in Exhibit 4.8, the 50 percent increase over current fares turned out to be close to

the optimal fare level for most corridors.  Nonetheless, further adjustments could well improve both

ridership and revenues.  For example, market specific fares could be developed to attract certain

population segments–students, senior citizens, and families with children–and to encourage travel in

off-peak times.

 

 Exhibit 4.8

 Revenue Maximization by Corridor
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 4.5 Passenger Rail Market Forecasts

 The passenger rail market analysis confirms there is a substantial market for intercity travel between

all the cities on the MWRRS network.  In many markets, the MWRRS provides a faster and more

cost-effective alternative to auto and bus travel.  In particular, the MWRRS provides a more cost-

effective means of travel than air between smaller urban areas on or near a MWRRS corridor.

Deregulation has made air travel between these areas not only expensive but also inconvenient since

flights are often routed through a major hub.

 

 The ridership and revenue forecasts used in the financial analysis of the MWRRS are given in Exhibit

4.9.  It is estimated that, by 2010, the MWRRS will attract an annual ridership of 7.8 million and

generate $418 million in annual passenger revenues.  There are significant differences between the

corridors.  The corridors achieving the highest market shares are Chicago-St. Louis, Chicago-

Detroit, Chicago-Cincinnati, and Chicago-Twin Cities.  The corridors with the lowest market shares

are Chicago-Cleveland, Chicago-Carbondale, and Chicago-Omaha.  Of the total rail ridership

forecast for 2010, 6 percent is due to the natural growth of travel demand in the region, 7 percent is

due to increased mobility or induced demand, and 87 percent to diverted demand.  Induced demand

is defined as those trips that would not have been made without the introduction of the overall

MWRRS, while diverted demand is the result of travelers changing travel mode.  Of the diverted

demand for the MWRRS, 58 percent is from auto, 23 percent from bus, and 20 percent from air.
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 Exhibit 4.9

2010 Passenger Rail Forecasts and
Corridor Market Shares for the Intercity Modes

 

Rail
Rail

Passenger Corridor Market Shares (%)

Corridor Demand Revenues* Rail Air Bus Auto

Chicago-Detroit-Port Huron-Grand Rapids 2,161,626 88.98 1.69 2.26 0.47 95.58

Chicago-Cleveland 776,723 44.28 0.67 1.12 0.46 97.74

Chicago-Cincinnati 812,378 43.46 1.67 3.48 0.44 94.41

Chicago-Carbondale 588,981 17.84 0.97 0.18 0.41 98.44

Chicago-St. Louis 1,315,168 60.93 2.04 2.93 .042 94.60

St. Louis-Kansas City 441,316 15.81 1.30 1.58 0.18 96.94

Chicago-Quincy-Omaha 991,598 43.87 1.28 2.66 .0.20 95.86

Chicago-Milwaukee-Minneapolis-Green Bay 2,450,413 98.21 1.33 1.56 .035 96.75

Through-Chicago Connections 1,635,205 0.00 1.45 2.62 0.60 95.32

Overall MWRRS 7,806,026 417.88 1.31 1.70 0.34 96.64

 *Revenue given in millions of 1997$

 

 By 2010, rail’s market share will increase to 40 percent of the intercity public modes, making rail

travel almost as popular as air travel (Exhibit 4.10).  Air’s market share falls only by 20 percent

because 58 percent of the diverted demand for rail comes from the auto mode.

 
 Exhibit 4.10

 Market Shares for the Public Modes

                        Current        2010

 The top ten origin-destination flows for the MWRRS in 2010 are identified in Exhibit 4.11.

Chicago-Detroit, Chicago-Milwaukee, and Chicago-St. Louis are the city pairs with the highest

Bus
10%

Air
50%

Rail
40%

Bus
13%

Air
70%

Rail
17%
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origin-destination rail demand, while Chicago-St. Louis, Chicago-Cleveland, and Chicago-Detroit

achieve the highest origin-destination rail market shares.  The Chicago-Cleveland result is

particularly good given the overall performance of the corridor (see Exhibit 4.9);  the low corridor

market share reflects the fact there are no major cities or towns between Chicago and

Toledo/Cleveland.

 

 Exhibit 4.11

 Top Ten Origin-destination Flows in 2010

 
Rail Demand

City Pair Total Business Non-Business

Origin-
destination
Rail Market
Share (%)

Total
Demand

Chicago-Detroit 499,499 166,164 333,335 10.20 4,897,000

Chicago-Milwaukee 479,876 204,625 275,251 7.00 6,855,000

Chicago-St. Louis 323,797 174,662 149,134 11.18 2,897,000

Chicago-Twin Cities 188,604 59,724 128,880 8.78 2,147,000

Chicago-Cleveland 152,558 57,284 95,274 10.36 1,472,000

Chicago-Indianapolis 130,244 68,574 61,670 4.58 2,377,000

St. Louis-Kansas City 102,476 41,605 60,871 9.46 1,083,000

Chicago-Cincinnati 88,082 37,874 50,208 9.29 948,000

Chicago-Des Moines 79,517 36,196 43,321 9.55 832,000

Chicago-Omaha 35,104 9,818 25,286 5.98 587,000

 

 The MWRRS forecasts are considered conservative in that they exclude the impact of industrial and

structural changes that may occur as a result of implementing the MWRRS.  Prior experience with

the implementation of high quality passenger rail systems suggests that ridership can potentially

increase by a further 20 to 30 percent or more as a result of such changes.  For example, firms with

operation centers in lower-cost locations may increase their level of trip making and begin using the

MWRRS system to move their staff back and forth to their corporate headquarters in major

metropolitan areas.  Another example is the potential for increased leisure trips, e.g., basketball,

football and hockey games and tourist attractions such as casinos, theme parks, museums and other

cultural and entertainment facilities.

 

 As expected, the forecasts show that Chicago-Detroit, Chicago-St. Louis, and Chicago-Minneapolis

are the corridors with the largest ridership and revenue.  Although the implementation of a 110 mph
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passenger rail service on the Chicago-Toledo-Cleveland, Chicago-Indianapolis-Cincinnati, and

Chicago-Des Moines-Omaha City corridors has not been previously studied, this analysis shows they

are significant components of the MWRRS network.

 

 One of the primary benefits of the MWRRS is the increased linkages and connectivity it provides

throughout the region.  An important finding is that 1.6 million trips or 21 percent of total rail

ridership is generated from through-Chicago connections.  This regional synergy brings passenger

rail’s share of through-Chicago trips much closer to the 50 percent and 40 percent through-Chicago

ridership currently achieved by the air and bus modes.

 

 The MWRRS seeks to provide a modern transportation system that would be comparable to air

travel, with modern stations, new train equipment, and a high level of on-board and station amenities.

This type of service will greatly increase the positive image of passenger rail travel in the Midwest

region and increase passenger confidence in the usefulness and value of the rail mode.  To

understand the importance of the different elements of the MWRRS service strategy, each element

was assessed for its contribution to total revenue.  As shown in Exhibit 4.12, 12 percent of the trips

is due to the quality of the service, i.e., the comfort, convenience and attractiveness of the system,

and 9 percent is due to the reliability of the service.

 

 Exhibit 4.12

 Impact of Service Attributes on Moderate Scenario Revenue Forecasts

 4.6 Target Markets for the MWRRS

 Two markets–business travel and leisure travel–are critical to the success of the MWRRS.  Another

potential market that could generate significant revenues is priority parcel traffic between stations on

the MWRRS.

14%

53%

9%
12% 12% Existing System

Service Characteristics
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 4.6.1 Leisure Travel Market

 The current market in the Midwest region for leisure travel is very large–more than 350 million trips

each year or 78 percent of all intercity trips.  The Midwest abounds with tourist attractions that

encourage travel to all parts of the region–Rock and Roll Hall of Fame, Guthrie Theater, St. Louis

Arch and Waterfront, U.S. Air Force Museum, and Indianapolis 500 Speedway to name just a few.

Because trips lengths for leisure travel are often long and highway congestion can add significantly to

travel time, travel by rail would be an attractive alternative.

 

 Potentially important markets for the MWRRS are students and senior citizens because these two

target populations often do not own or have only limited access to an automobile.  Because students

and senior citizens typically have more flexible schedules, discount ticketing and special promotions

can be used to encourage them to use the train during off-peak times during the midday, in the late

evenings, on mid-week days and on weekends.

 

 The train, because it offers a unique travel experience, will have a special appeal to families with

children.  However, special fares and "children travel free" promotions will be needed to attract this

market sector.

 4.6.2 Business Travel Market

 Business travel represents the second largest market for the MWRRS.  This market segment

accounts for approximately 22 per cent of the total projected demand in 2010.  For the business

traveler, in-vehicle travel time and frequency of service are the primary factors that determine choice

of mode.  Also important are reliability and total door-to-door travel time.  Passenger rail systems

offer a higher degree of reliability than air because congestion and severe weather conditions rarely

cause delays.  Rail travel requires less waiting time at the terminal or station.  It provides a more

comfortable in-vehicle environment than economy seating on a jet or commuter plane.  It also

eliminates the long and sometimes expensive taxi rides to and from the airport, and rail fares are

typically less than air fares.

 4.6.3 Priority Parcel Market

 As already recognized by Amtrak, a potentially important source of revenue is priority parcel traffic

between stations on the MWRRS.  It is the size and rate of growth of this market that makes it so

attractive.  Because this market is expanding by some 6 percent per year, infrastructure for this
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market has to be doubled every ten years to keep pace with the growth in demand.  This makes entry

into this market relatively straightforward for a competitively priced service.  A distinct benefit of

this type of service to the MWRRS is that the staff handling the parcel service can also handle

baggage.  To assess this potential traffic, a range of factors that affect how a shipper selects a carrier

was analyzed.  These factors included volume of priority parcels being shipped, price structure of

alternative carriers, characteristics of “special” traffic (e.g., biomedical products and special

packaging), distance being shipped, and required delivery time.

The approach taken in the analysis was very conservative in that only existing express air courier and

parcel freight traffic was considered.  For example, the analysis excluded the movement of auto parts

that are currently transported by truck because this traffic is typically subject to long-term contracts

or just-in-time programs that would have to be significantly restructured in order to use the

MWRRS.  In the longer term, this type of traffic could be a strong market for a priority parcel

service.

It has been assumed that the MWRRS will be able to earn at least a ten- percent profit on this traffic

and perhaps more given the marginal costs that would be associated with providing the service.

Using a $30 flat rate fee instead of the $50 rate for equivalent air service, the MWRRS in 2006, the

first year of full implementation, would capture 800 tons of the annual traffic in the region, which

generates annual revenues of $27.8 million.  This figure is conservative in that it is represents less

than one tenth of 1 percent of the total priority parcel traffic projected for the region.  In actuality,

the MWRRS in 2006 would have the capacity to carry 4,000 tons priority parcel traffic annually,

which would generate annual revenues of $139 million.

4.7 Impact of Competitive Mode Challenges

Intercity travel in the region is growing rapidly, and the increasing demand for travel cannot be easily

met by existing modes.  Regulatory, environmental and budgetary constraints are making it

increasingly difficult to expand highway capacity and, in particular, to build new or expand existing

highways.  An analysis of the impact of congestion suggests that MWRRS demand in 2020 could be

as much as 10 percent higher if current congestion trends continue.

In the case of air travel, deregulation has resulted in the reduction of service on shorter routes and

significant fare increases.  The four major carriers in the region–United, American, Northwest and

Delta–have increased their average flight length to more than 900 miles and have to cross-subsidize



TEMS     4-16 Midwest Regional Rail System Strategic Assessment and Business Plan

routes of less than 300 miles.  This makes it difficult for them to provide regional intercity service.

Southwest, the other important carrier in the region, only flies between seven of the cities on the

MWRRS.  An analysis was undertaken to test the potential impact on a competitive response by the

airlines to the MWRRS. The analysis showed that if all the airlines except Southwest reduced their

fares by 25 percent on all routes except those served by Southwest, MWRRS ridership and revenue

fall by only 2 to 3 percent.

Because the air and highway modes (auto and bus) are finding it increasingly difficult to meet the

regional demand for travel, the MWRRS will not be a replacement for existing travel modes but

rather an enhancement and necessary alternative.
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The capital costs associated with the Midwest Regional Rail System have two major components–

infrastructure costs and rolling stock costs.  Infrastructure improvements to create line capacity and

capability on existing Amtrak and privately owned rights-of-way represent the most significant capital

investment for the MWRRS.  These improvements include track, signaling, grade crossings, and other

related capital improvements.  While certain station improvements are included in the capital costs, it

is assumed that any major redevelopment of terminals will be accomplished through public/private joint

development projects that are not included in this analysis.

5.1 Infrastructure Cost Assumptions

Infrastructure requirements were developed for each of the three scenarios through discussions with the

engineering staff from the states and Amtrak and a detailed review of previous engineering studies.

Critical data for this analysis included existing “condensed profile” track data for each corridor.  This

data was entered into the TRACKMAN© Track Inventory model and subsequently evaluated with each

state and Amtrak at a series of review meetings.  The data was then updated as needed using the latest

information available.  In most corridors, the updates were based on recent hi-rail trip data, reports by

engineers implementing track upgrades, and data from engineering reviews of the rights-of-way.  The

states also made available the following studies, a number of which included track condition reports:

§ Chicago-Detroit  Corridor

§ Back on Track Program for High Speed Transportation–The Detroit-Chicago Corridor:

Bechtel/Transmode, Inc.

§ High Speed Rail in the Detroit-Chicago Corridor:  Advanced Rail Consortium

§ Detroit-Chicago Rail Passenger Corridor Developmental Blueprint Study:  URS

Consultants/Parsons Brinckerhoff Michigan, Inc.

§ Chicago-Milwaukee-Twin Cities Corridor

§ Tri-State High Speed Rail Study:  TEMS/Benesch Joint Venture

§ Chicago-Milwaukee Rail Corridor Study:  Price Waterhouse

§ Restoration of Rail Passenger Service to Green Bay and Madison:  Wisconsin DOT

§ Chicago-St. Louis  Corridor

§ Chicago-St. Louis High Speed Rail Corridor Study:  Price Waterhouse
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§ Rockford-O’Hare High Speed Rail Link Study:  TEMS/Benesch Joint Venture

§ Chicago-St. Louis High Speed Rail Corridor EIS:  DeLeuw, Cather

§ Chicago-Cleveland/Chicago-Cincinnati Corridors

§ Access Ohio:  Initiation of Passenger Rail Service in Cleveland-Columbus-Cincinnati

Corridor:  URS/Parsons Brinckerhoff

These studies provided data not only on existing track conditions but also on proposed improvements

and their impact on track speed, the relative importance and ranking of different improvements, and the

likely unit costs associated with different types of improvements.  A list of the studies reviewed for the

MWRRS analysis is given in Appendix 2.

Certain track conditions are necessary to support a given train technology.  The MWRRS

implementation plan is based on initially implementing the infrastructure improvements needed for the

Conservative scenario and then in subsequent phases upgrading the infrastructure to the requirements

of the Moderate scenario.  With some variation on certain corridors or corridor segments, the following

are the improvements required for the Conservative and Moderate scenarios.

Conservative Scenario

§ Top speed  increased from 79 to 90 mph (via ROW improvements)

§ DMU rolling stock, e.g., Flexliner with steerable trucks

§ Implementation of up to 5” unbalance operation on curves

§ Improved track alignments and connections, and traffic mitigation

§ Installation of ITCS or similar technology where speeds are over 79 mph

§ Grade crossing upgrade and elimination program (3% annually for six years)

§ Upgraded stations at appropriate locations

§ Track improved to FRA class 5 standard

Moderate Scenario

§ Top speed increased to  110 mph (via new equipment and ROW improvements)

§ DMU rolling stock, e.g., Flexliner with steerable trucks
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§ Implementation of up to 6” unbalance operation on curves

§ Major bypass program, and traffic mitigation

§ New lines where required

§ Grade crossing upgrade and elimination program (5-7 % annually for six years)

§ Station upgrade program

§ Track improved to FRA class 6 standard

5.1.1 Line Capacity

Aside from maximum allowable track speed, the most critical factor associated with determining the

infrastructure needs of each scenario is available line capacity.  The lines proposed for use in the Midwest

Regional Rail System are mainly owned by private freight railroads who use them to a greater or lesser

extent for their own trains.  In addition, in the Chicago area, there is an extensive commuter rail system

operated by Metra, as well as Amtrak long-distance trains that use many of the same lines.

While Amtrak has a legislated right to provide train service on these lines, agreement is required from

the private railroad operators regarding other conditions for Amtrak’s use of their rights-of-way.  The

key issue is the level of capacity required to handle not only current but future levels of freight and

passenger traffic on these lines.  Where capacity is available, Amtrak can also obtain access at

incremental cost.  Where capacity is not available or upgrading is required, the private rail lines will

require additional infrastructure investment.  That level of investment is subject to negotiation and can

frequently be substantial as in the case of the Alameda Corridor in Los Angeles.

To evaluate potential requirements and investments for the MWRRS, an assessment was made of the

potential improvements to line capacity that might be required.  The freight railroads and Amtrak

provided information on the existing traffic on each route.  The different routes were assessed and three

types of track mitigation measures were developed.

Heavily Used Chicago-based Routes

The Chicago rail hub is currently heavily used by both freight and passenger rail services.  On many

routes, Metra runs very dense commuter services and, indicative of the intense freight activity in the

Chicago area, freight rail traffic builds up at approaches to the yards and manufacturing facilities.

Significant route and capacity enhancements including a new $200 million access route are already

planned for this area, particularly for routes running south and east of Lake Michigan (e.g., Chicago-
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Detroit, Chicago-Cleveland).  To the north of Chicago, significant route restructuring and/or capacity

development is planned to provide a route to Milwaukee, Green Bay, and Minneapolis-St. Paul.

Heavily Used Freight Lines

On heavily used freight lines such as the Chicago-Cleveland route, significant additional route

infrastructure is proposed.  This can take the form of a new dedicated passenger track running alongside

existing track (as proposed for the Chicago-Cleveland route), or the use of a lightly used parallel route

(such as the Iowa Interstate route between Chicago and Omaha instead of the heavily used Union Pacific

and Burlington Northern-Santa Fe routes).

Lightly Used Freight Routes

On many routes, recent consolidations or mergers of the railroads have resulted in a concentration of

traffic onto a few more heavily used routes leaving many routes only lightly used by local freight traffic.

As a result, a number of the MWRRS routes could encounter declining freight traffic or even

abandonment on some routes.  For example, the Big 4 route selected for the Chicago-Cincinnati corridor

carries only local freight traffic on part of the track, and long stretches of the route have been abandoned.

Where routes have fallen into disrepair or are lightly used, the lines will be improved to the required class

4 or 6 standard needed for 79 and 110 mph operations respectively.  In addition, sidings will be added

every 50 miles on the lightly used routes to ensure capacity.

5.1.2 Signaling and Control Systems

In addition to the track mitigation measures, a key component of the Moderate scenario selected for the

MWRRS is the implementation of an appropriate signaling system that will provide improved safety and

control on the track.  Improved signaling, in its own right, will increase track throughput and raise the

efficiency, productivity, and safety of the track.  Specifically, it is proposed that ITCS or ATCS Phase

1 technologies be applied to all routes with speeds over 79 mph.

An important corollary to the improved track and signaling systems is the increased level of train safety

associated with reducing the number of grade crossings.  In the Midwest region, a 300-mile corridor

could easily have 350 public and private crossings (Exhibit 5.1).  The philosophy to be adopted by the

states on public/private crossings was reviewed and agreement was reached as to the level of investment

to be allocated for closures and improvements.  The allocation was determined by the minimum

investment required to meet FRA standards and the level of investment acceptable to the states.
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Exhibit 5.1

Public and Private Crossings by Corridor

Route Number of Crossings

Corridor Miles

Maximum Daily

Frequency Public Private

Chicago-Detroit 305.4 9 260 108

Chicago-Cleveland 343.0 9 325 64

Chicago-Cincinnati 304.0 6 Not Available

Chicago-Carbondale 309.0 5 190 119

Chicago-St. Louis 281.0 9 191 72

St. Louis-Kansas City 283.0 5 305 124

Chicago-Omaha 479.0 4 Not Available

Chicago-Twin Cities 432.5 15 227 119

 An important element of the Moderate scenario is the closure of five to seven percent of the grade

crossings in each corridor per year during the six-year MWRRS implementation period.  As a result of

this program, approximately 30 to 50 percent of crossings would be closed by 2010, significantly

improving safety in the MWRRS corridors

Although these track, signaling and grade crossing mitigation measures provide a reasonable basis for

developing infrastructure costs for the MWRRS, it should be recognized that the track requirements of

private railroad operations are heavily influenced by the level of consolidation in the industry.  While the

overall growth of freight traffic is significant, the increasing degree of freight railroad integration can

have a significant impact on any line.  In the next ten years, the freight railroads could continue to

consolidate further, concentrating traffic onto fewer and fewer lines.

At this time, the industry view is that certain key freight lines into Chicago, which is a national freight

traffic hub, will be increasingly used while others may lose traffic.  As a result, the requirement for

passenger-only access routes to Chicago is likely to become essential and is proposed by this study.

However, away from Chicago and other Midwest regional centers, the investment assumptions are more

conservative, as lines become merely tributaries for local freight traffic to the fewer and fewer main

arteries that will carry freight traffic across the U.S.  More in-depth analysis of these issues is needed

once the freight railroads become actively involved in the planning process for the MWRRS.
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5.2 Infrastructure Costs

Estimating infrastructure costs required an iterative process involving both a review of technical reports

previously prepared for a number of the Midwest corridors, such as Chicago-Detroit, Chicago-St. Louis,

Chicago-Milwaukee, Chicago-Minneapolis/St. Paul, and discussions with the representatives from the

states and Amtrak.  Representative unit costs for infrastructure improvements were derived from

previous engineering reports on the corridors and subsequently agreed upon by members of the Study

Steering Committee.  Typical unit costs were also agreed upon for the different stations throughout the

system.  Union Station in Chicago was the exception in that a specific allowance was allocated for

upgrading the station as the MWRRS system hub.  Unit cost assumptions for the required improvements

are presented in Exhibit 5.2.
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Exhibit 5.2

Summary of Infrastructure Improvement Actions and Unit Costs

Improvement Type Description Unit Cost (1997$)

Track Upgrade to 79 mph

Installation of continuous welded rail

Tie replacement

Ballast renewal

Improvement of crossing protection system

Automatic block signaling system

$201,000 per mile

Track Right-of-way

Improvements

33 % tie replacement

Full surfacing

Fencing

Rebuilding of crossings

$500,000 per mile

Signaling

Remote control interlocking

Turnouts

Crossovers

Intermediate locations

Electric lock locations

Repeaters for crossings

Dispatching office

$125,000 per mile

Relay Track Relay track with 136 pound CWR $280,000 per mile

Curvature Reduction To 500 linear feet per mile $22,000 per mile

Timber and Surface
33% tie replacement

66% tie replacement

$120,000 per mile

$198,000 per mile

Crossings
Public crossing with full width barrier

Closure of private crossings

$500,000 each

$50,000 each

Sidings 9,000 linear feet per 50 miles $1,224,000 each

High Speed Turnouts

Switch package

136-pound CWR rail

Concrete ties

Ballast

Filter fabric

$498,000 each

Fencing $43,000 per mile

Terminal Stations

Basic Improvements*

Conservative scenario

Moderate  scenario

$500,000 each

$1,000,000 each

Stations
Conservative scenario

Moderate scenario

$250,000 each

$500,000 each

       * Improvements to terminal stations do not include enhancements anticipated in joint development projects

Once the unit costs were established for each infrastructure element, a series of infrastructure

improvements was developed for each corridor in close consultation with representatives of the state

affected and with Amtrak engineering staff.
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The capital costs for the improvements proposed for individual corridors were then estimated by

applying the unit costs to the agreed improvements, e.g., the miles of new line required were multiplied

by the appropriate unit costs for the type of new line.  The estimated infrastructure costs for each

corridor for the Conservative and Moderate scenarios are shown in Exhibits 5.3 and 5.4.  Estimated

infrastructure costs for the recommended implementation plan, which is based on the Moderate scenario

with selected elements of the Conservative scenario, are given in Chapter 7.

Exhibit 5.3

Summary of Infrastructure Costs by Corridor–Conservative Scenario
(Millions of 1997$)

Route Track Signaling

Stations and

Maintenance

Facilities Total

Chicago-Detroit $  148 $   28 $    6 $  182

Chicago-Cleveland 10 3 2 15

Chicago-Cincinnati (Cardinal) 32 4 0 36

Chicago-Carbondale 3 0 0 3

Chicago-St Louis 14 20 0 34

St Louis-Kansas City 45 0 2 47

Chicago-Quincy-Omaha (BNSF) 8 1 2 11

Chicago-Twin Cities 101 10 6 117

Total $  361 $   66 $   18 $  445

Exhibit 5.4

Summary of Infrastructure Costs by Corridor–Moderate Scenario*
(Millions of 1997$)

Route Track Signaling

Stations and

Maintenance

Facilities Total

Chicago-Detroit $  321 $   28 $    22 $  371

Chicago-Cleveland 444 51 11 506

Chicago-Cincinnati (Big Four) 180 34 6 220

Chicago-Carbondale 188 45 8 241

Chicago-St Louis 136 54 10 200

St Louis-Kansas City 246 41 9 296

Chicago-Quincy-Omaha (IAIS) 272 68 15 355

Chicago-Twin Cities 603 85 14 702

Total $2,390 $  406 $   95 $2,891

                          *Because the recommended implementation plan uses elements of the Conservative scenario, the
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                            Moderate  scenario infrastructure costs are not the same as those of the recommended plan.
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5.3 Rolling Stock Capital Costs

The technology selected for the Moderate scenario is the 110 mph Diesel Multiple Unit (DMU).  The

generic train selected for this study is the Danish IC3 Flexliner with steerable trucks.  There is a wide

range of DMU trains on the market that have much of the same or similar performance characteristics

and would be suitable for use on the MWRRS.  As previously indicated, while the DMU technology was

selected as the preferred technology for this study, evaluation of other technology options is not

precluded as the MWRRS moves towards implementation.

All prices for the DMU rolling stock are as quoted by the manufacturer for an order of at least 60 train

sets.  Manufacturer price quotes are only preliminary estimates and may prove conservative at

procurement time.  The final cost will be determined by a number of factors including the degree of

competition, delivery dates, level of customization, and number of train sets ordered.  However, these

preliminary estimates provide a reasonable basis for this analysis.  The rolling stock costs used in this

analysis include a volume discount of approximately 30 percent.  This discount is achieved by the states

collectively purchasing the rolling stock on a system-wide basis rather than individually on a corridor

basis.

The size of train set required for a particular corridor is based on the projected ridership for that

corridor.  A 3-car train set is used on routes with lighter traffic, e.g., Chicago-Carbondale, and a 4-car

set on heavily used corridors, e.g., Chicago-St. Louis.  The cost of a three-car set was quoted at $4.5

million per set and a four-car set at $5.73 million per set.  The implementation plan calls for 328 cars at

a total cost of approximately $470 million.

The size of the MWRRS order should be sufficient to enable the 328-car fleet to be assembled in the

Midwest region.  However, in order to ensure the commercial feasibility of this option, which will

involve meeting minimum build requirements of the manufacturer, it is essential that the cars be

manufactured and phased in over a maximum of four years.
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The operating costs for the Midwest Regional Rail System were developed using the findings of three

assessments:

§ An in-depth review of recent passenger rail operating studies for the Midwest region that

were conducted by a wide range of consultant groups (see Appendix 2)

§ A “bottom up” evaluation of the staff, facility and equipment requirements for train

operations, maintenance of track, stations and other facilities, and the management,

marketing and administration of the MWRRS

§ An extensive review by the state DOTs of the assumptions, unit costs, and the

“reasonableness” of the operating and maintenance cost estimates.

As the MWRRS is implemented, the actual operating costs will be subject to negotiation by the

organizing authority and the contract operator.  The estimates used in this analysis have been carefully

reviewed for the appropriateness of the operating cost components and unit cost estimates, and provide

a reasonable basis for assessing the potential operating and maintenance costs for the MWRRS.

6.1 Operating Cost Assumptions

The annual operating and maintenance costs were derived using the following process.  Appropriate unit

costs were estimated for each operating cost component and compared to a wide range of research and

industry sources.  The unit costs were then applied to the relevant operating statistics such as number

of hours of operation, number of crew, rules of train operation or number of passengers to obtain

operating and maintenance cost estimates for the MWRRS.

Because confidential data from operating passenger railroads was used in developing the operating unit

costs, the final operating unit costs and details on the operating costs for specific elements of the

operating plan are not given in this report.  It should be noted that representatives from the state DOTs

validated the operating and maintenance cost estimates.

6.1.1 Description of Train Consist

A fundamental and controlling factor in developing operating costs for the MWRRS is the use of DMU

technology.  For the purpose of this analysis, the Danish IC3 Flexliner was taken as a generic example
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of the technology.  DMU technology has a number of characteristics that differ from existing rail service

in the Midwest and significantly reduce operating costs.  The DMU technology has a top speed of 110

mph and is powered not by a locomotive, but by diesel engines attached to the trucks–four engines in

the case of a three-car set and five engines for a four-car set.  The DMU comes in configurations of two,

three, or four car sets which can then be linked to form larger, e.g., eight-car, trains.  The elimination

of a locomotive significantly reduces the weight of the train, as does the fact that that the DMU has an

integral (i.e., one piece) aluminum construction, which gives a very strong, lightweight and durable body

shell.  The weight per seat is at least half that of locomotive-hauled trains and, as a result, the DMU has

very good acceleration for a diesel train and is highly fuel-efficient.

It is assumed that the DMU will be manufactured with steerable truck technology, which is available for

this type of equipment.  The steerable truck technology increases the speed of the DMU on curves by

20 to 30 percent over conventional non-steerable truck technology used on most existing trains.  The

cars are articulated, reducing the number of trucks required and thus wheel maintenance.  Another factor

reducing maintenance costs is the use of modular components and engines throughout the train in line

with modern design standards for DMUs.

The train has unique coupling features that increase passenger safety in moving from car to car and also

allow the rapid coupling and uncoupling of train sets.  This reduces turnaround time and labor costs at

terminals and provides improved train schedules and schedule adherence.  The coupling system also

makes train handling and movement a much simpler and less complicated process.  The train is fitted

with extensive control and diagnostics systems that provide advance warning on maintenance needs,

facilitating preventive maintenance.

The DMU car has an ultra-modern design that includes many features in the interior compartments of

the cars that result in lower maintenance and cleaning costs (e.g., removable fabric panels to facilitate

their cleaning and replacement).  These features help keep the interiors modern and fresh and avoid some

long-term refurbishment costs.  In estimating operating costs, it has been assumed that each car seats

150 people in a one-class car.  This is a variation on the typical European Flexliner system that has 144

seats, 16 of which are first class and 128 are economy class.  The one-class seating option has been

adopted for purposes of this analysis as studies of behavioral research suggest a one-class system would

work best in the Midwest.  Nevertheless, a business class could be introduced if it is shown to be cost-

effective.  Technical data on the DMU is presented in Exhibit 6.1.
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Exhibit 6.1

Technical Data for Three-car DMU Train Set

Attribute Specification

Power System 4 air-cooled 8-cylinder diesel engines

Power Car Length (2) 66.6 feet

Intermediate Car Length (1) 57.9 feet

Car Width 10.1 feet

Car Height 12.5 feet

Capacity 150 seats

Acceleration 3.9 feet per second

Maximum Speed 112.5 miles per hour

Train Weight 94.0 tons

Maximum Operating Distance 625 miles

Noise at 100 mph 66 dB(A)

Braking Distance 3,900 feet

Service Intervals 31,250 miles

Overhaul Intervals 300,000 miles

Life Span 20+ years

6.1.2 Operating and Maintenance Planning Concepts

Key assumptions in planning the DMU’s operation and maintenance requirements included the following:

§ Cross-platform connections in Chicago for most services, with limited “through” trains to

Milwaukee

§ Maximum annual train mileage of 250,000 miles

§ Maximum train occupancy of 65 percent

§ Trains available for maintenance a minimum of eight hours per day

§ One spare train for each route, to a maximum of ten spare trains for the overall system

§ Maintenance facility at the end of each route for turnaround cleaning, servicing and repairs,

plus a centralized major overhaul facility.
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6.2 Operating Costs

The MWRRS implementation plan is based on initially constructing the infrastructure improvements of

the Conservative scenario and then, in subsequent phases, upgrading operations to the levels of the

Moderate scenario.  The operating and maintenance costs estimates for the MWRRS include the

following categories:

§ Track and right-of-way maintenance costs

§ Train equipment maintenance costs

§ Train and engine crew costs

§ On-board services crew costs

§ Fuel and energy costs

§ Station costs

§ Service administration costs

§ Sales and marketing costs

§ Liability insurance

§ Operator profit

6.2.1 Track and Right-of-way Maintenance Costs (Track Access Fees)

Track and right-of-way maintenance costs are incorporated in the track access fees paid by the MWRRS.

While the track access fees will have to be negotiated, they typically reflect the scale of operation and

the level of track class to which the track has to be maintained.  Overall, the scale of operation proposed

for the MWRRS is substantially greater than that of current Amtrak service.  Under the Conservative

scenario, the number of train miles is essentially doubled, while under the Moderate scenario train miles

are increased fivefold.  With respect to FRA track safety class, the Conservative scenario maintains the

track at class 4 while the Moderate requires class 6.  In most cases, the track is currently class 4, the

major exceptions being the Big 4 and Iowa Interstate routes which have sections that are less than class

3 and will need to be rebuilt to provide the preferred alternative to access Cincinnati and Omaha.  While

the need to upgrade track quality to offer the increased service levels of the Moderate scenario will result

in higher access fees, the substantial investment in renewing and upgrading track may reduce certain

maintenance costs.
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These matters will be subject to complex railroad negotiations, preferably regarding the MWRRS as a

whole, which can only follow detailed discussions with the railroads about line capacity.  Accordingly,

for purposes of this operating cost estimate, an access rate comparable to the average of Amtrak’s

current cost for its existing hub services has been incorporated.  This rate is, of course, based on an

incremental cost concept.  Moreover, only one rate has been used for overall simplicity, even though

certain corridors or corridor segments may have different situations.  Accordingly corridor performance

as rated by this study will require closer examination in some cases, especially where dedicated new track

is the required capacity solution.

6.2.2 Train Equipment Maintenance Costs

It is assumed that costs for all spare parts, materials, and labor necessary for the daily, annual, and long-

term maintenance of the train equipment will be at commercial rates comparable to those suggested by

the manufacturer.  Data on commercial rates was obtained from equipment manufacturers and

discussions with the states and operating passenger railroads.

6.2.3 Train and Engine Crew Costs

These costs include both crew and supervisory staff.  The rates were developed from recent consultant

studies for passenger rail service in the Midwest (see Appendix 2).  Fringe benefits include health and

welfare, FICA, workers compensation (FELA), and pension.  An overtime allowance is included as well

as an allowance for scheduled and un-scheduled time off.  There are also allowances for management

overhead and for yard operation crews at Chicago Union Station.

Crewing is based on having three staff per train regardless of consist size–an engineer, conductor and

assistant conductor.  In the Moderate scenario, 42 percent of the train runs are anticipated to exceed 4

hours.  An additional engineer is added for all such runs.  It has been assumed the fleet will be

dispatched, supervised, and operated under current Amtrak practices.

6.2.4 On-board Services Crew Costs

Cost estimates for on-board services crew are based on Amtrak operating practices and the findings of

recent consultant studies for passenger rail service in the Midwest (see Appendix 2).  These costs are

not considered material since it is assumed that on-board services should reach a certain profitability

threshold or not be provided at all.  A markup for management overhead has been included in these

costs.  For the Conservative scenario, revenues from on-board services are required to cover 70 percent
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of their costs.  For the Moderate scenario, it is assumed that on-board services will break even or operate

at a profit and may be franchised.  Profit or management fees for a franchised operation have not been

included in the MWRRS revenue projections.

6.2.5 Fuel and Energy Costs

Fuel and energy costs are based on a per train mile consumption figure, which varies depending on the

number of cars required.  DMU fuel costs were provided by the manufacturer and are based on fuel

consumed for both train running and "hotel power."  Hotel power includes the heating, lights and

passenger comfort systems on the train which, in the case of the DMU, are powered by a dedicated

engine.  It is assumed that the manufacturer’s recommendation for shutting down engines during non-

running periods to conserve fuel will be followed.

6.2.6 Station Costs

Station costs include staffing, maintenance and operating costs for the Chicago hub terminal and 99

outlying stations, 36 of which are staffed and 63 unstaffed.  Annual costs for the Chicago hub terminal

are estimated to be approximately 50 percent of the total costs for all staffed stations. Only staffed

stations have baggage-handling facilities.  Staffed stations have three personnel, assuming one staff

person per 8-hour shift.  Finally, a lesser but not insignificant annual cost is for station maintenance. In

estimating station maintenance costs, it was assumed that all stations have been renovated or rebuilt.

6.2.7 Service Administration Costs

Estimates of the number of staff required to manage the MWRRS were identified using a “bottom-up”

assessment of staff requirements.  A percentage markup was used for management costs.  The amount

projected for service administration is 10 percent of all costs excluding insurance that are directly related

to service operations, with a cap for the Moderate scenario.  This includes costs for administrative staff

and facilities and equipment not accounted for elsewhere.

6.2.8 Sales and Marketing Costs

Sales and marketing costs include all expenses associated with these functions, excluding wages that are

accounted for in the service administration budget.  For the Moderate scenario, the assumption is that

80 percent of all ticket sales are by credit card at a 2 percent service charge, 10 percent by travel agents

at a 10 percent service charge, with the remainder booked via the Internet, at stations, or on board the
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train.  It is expected that sales by travel agents will continue to decline and that the increase in train

frequency will encourage general boarding and increased ticket sales at stations and on board the train.

Information on fares and schedules is provided by automated telephone lines and the Internet.  The

MWRRS will not have a reservation system, and telephone sales will not be offered, which should be

acceptable given the high frequency and convenient service planned for the system.  Media advertising

is planned to be at a rate similar to the current expenditure level for state-supported rail passenger

services in Illinois, Wisconsin, Michigan and Missouri.

6.2.9 Liability Insurance

Liability insurance is based on Amtrak’s experience with its comprehensive insurance program,

discounted by one-third because of the greater safety of the rail infrastructure in the Midwest, compared

to rail infrastructure across the country.  This will be especially true given the implementation of

improved grade crossings, improved signaling, et al.  Based on industry practice, this insurance program

would consist of self-insurance up to a given ceiling, with catastrophic coverage purchased to provide

protection above that level.

6.2.10 Operator Profit

The gross operator profit margin is based on 10 percent of costs, excluding insurance and any externally

contracted services such as right-of-way access fees and feeder bus services.  Costs for externally

contracted services are assumed to include a 10 percent profit margin.

6.3 Total Operating and Maintenance Costs

A summary of operating and maintenance costs for the Conservative and Moderate scenarios in 2010

is shown in Exhibit 6.2.



TEMS, Inc.     6-8 Midwest Regional Rail System Strategic Assessment and Business Plan

Exhibit 6.2

Summary of Operating and Maintenance Costs
(Thousands of 1997$)

Cost Item Unit Conservative DMU Moderate DMU

Track and ROW Maintenance Train Mile  $           44,251  $       69,550

Train Equipment Maintenance Train Mile                36,061            57,504

Train and Engine Crew Train Mile                59,549            90,402

On-board Services Crew Train Mile                12,682            21,649

Fuel and Energy Train Mile                  2,849               7,278

Station Costs Passengers plus Transfers                11,192            22,438

Service Administration Percentage of Expenses                22,496            26,624

Sales and Marketing Passengers                13,063            17,621

Liability Insurance Passengers                  8,132            16,836

Operator Profit Percentage of Expenses                10,626            17,279

Total O&M Costs  $        220,901  $     347,181

6.4 Feeder Bus Subsidy

In many localities, it has been found that a private sector feeder bus system can be self-supporting.

However, based on discussions with the states, Amtrak and the American Bus Association, a more

conservative approach has been adopted for MWRRS planning purposes.  It has been assumed that bus

operating costs will be subsidized by about 50 percent for the bus leg of the bus/rail journey.  Rail

revenues for bus/rail travelers more than compensate for the subsidy required on bus operations.  A

feeder bus/rail traveler imposes no extra cost on the rail system and pays an average rail fare of $50 to

$75 per trip.  As a result, average feeder bus loadings with as few as 7 riders, paying up to 80 cents per

mile collectively for trips of up to 200 miles from a rail station, are sufficient to make a contribution to

operating costs and make an extensive feeder bus system financially sound.
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Given the scale of the Midwest Regional Rail System–3,000 route miles in nine states–and the level of

capital funding required for the infrastructure improvements and new rolling stock, implementation of

the MWRRS will be accomplished in a series of six phases.  This incremental approach will also allow

the states and the rail operator to assess the impact of various service attributes on ridership and revenue

and make any adjustments needed to the type of service provided in subsequent phases.

Five guiding principals were identified for the six implementation phases:

§ Service is to be implemented as quickly as possible

§ The most cost effective corridors and services are to be implemented first

§ Broad geographic coverage is to be achieved as early as possible

§ Project phasing is to be consistent with the demand for service and affordability

§ Passenger cars are to be assembled in the Midwest to support local manufacturing industry.

The MWRRS requires significant funding but the level of funding is not unrealistic given that it is shared

by nine states and the federal government.  Although the required funding is substantially greater than

the funding historically available for passenger rail services in the Midwest, the level of federal and state

investment required in each state–$37.5 to $62.5 million annually for eight years–is comparable to the

recent level of expenditure in Michigan and Illinois for passenger rail improvements.

It is projected that implementation of the MWRRS can be completed within eight years of the notice to

proceed with project development planning.  Full operation at the Moderate scenario level will

commence at the beginning of year nine.  This time period allows five years for the design and

manufacture of the rolling stock and seven years for the preliminary engineering, design and construction

of the infrastructure.

7.1 Implementation Schedule and Costs

Implementation of the MWRRS begins with the introduction of new DMU equipment and the

infrastructure improvements for the Conservative scenario on selected corridors (Phases 1 and 2).

Implementation progresses to include the infrastructure improvements for the Moderate scenario on all

corridors (Phases 3, 4, 5, and 6).  Exhibit 7.1 provides details on the nine-year schedule for planning



Year 4Year 4

Rolling StockRolling Stock
  DMU's

90 DMU Cars 110 DMU Cars 102 DMU Cars 26 DMU Cars

Infrastructure by Route SegmentInfrastructure by Route Segment

Phase 1Phase 1
  3   Chicago-Detroit
  7   Chicago-St. Louis Project

  12 Chicago-Minneapolis/St. Paul Development

Phase 2Phase 2
  2   Battle Creek-Port Huron
  4   Chicago-Cleveland
  5   Chicago-Cincinnati
  6   Chicago-Carbondale
  8   St. Louis-Kansas City
  9   Chicago-Quincy
  13 Milwaukee-Green Bay

Phase 3Phase 3
  1   Kalamazoo-Grand Rapids
  3   Chicago-Detroit
  4   Toledo-Cleveland
  7   Chicago-St. Louis
  9&10 Chicago-Quad Cities
  12 Chicago-Madison

Phase 4Phase 4
  5   Chicago-Indianapolis
  8   St. Louis-Kansas City Operational MODERATE Timetable

  9   Wyanet-Quincy
  12 Madison-Minneapolis/St. Paul

Phase 5Phase 5
  4   Porter-Elkhart
  5   Indianapolis-Cincinnati
  10 Quad Cities-Des Moines

Phase 6Phase 6
  6   Kankakee-Carbondale
  4   Elkhart-Toledo MODERATE

  10 Des Moines-Omaha Construction

Costs (Millions of 1997$)
    Planning & Implementation (P&I)
    Infrastructure
    Rolling Stock
Total Costs $459.2$628.1

Exhibit 7.1

Midwest Regional Rail System Implementation Plan

Year 1Year 1 Year 8Year 8 Year 9Year 9

$1.0

$1.0 $1.3

$1.3
141.8
32.3

$175.3
0.0

Year 5Year 5 Year 6Year 6 Year 7Year 7Year 2Year 2

 & Design Construction

$1.3

Year 3Year 3

$1.0
490.9
136.2

Development

$889.9

$0.0
874.3
154.8 146.9

$1,029.1

$0.0
459.2

$0.0
743.0

$0.0
317.0

0.0
$317.0

$0.0
0.0
0.0

$0.0

Design Build

Preliminary Engineering CONSERVATIVE Operational CONSERVATIVE Timetable

Project Preliminary Engineering CONSERVATIVE Operational CONSERVATIVE Timetable

Development  & Design Construction

Project Preliminary Engineering MODERATE Operational MODERATE Timetable

Development  & Design Construction

Project Preliminary Engineering MODERATE

Development  & Design Construction

Project Preliminary Engineering MODERATE Operational MODERATE Timetable

Development  & Design Construction

Project Preliminary Engineering

 & Design

Operational 

MODERATE

Timetable
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and implementation and shows capital costs–infrastructure costs and rolling stock costs–for each

implementation year.  Total capital costs including a breakdown of the infrastructure costs–track,

signaling, crossings, and stations and maintenance facilities–by phase and route segment are given in

Exhibit 7.2.  A breakdown of the infrastructure costs by corridor is given in Exhibit 7.3.

Exhibit 7.2

Total Capital Costs Including Infrastructure Costs by Phase and Route Segment
(Millions of 1997$)

Infrastructure Costs by Route Segment
Phase 1
  3   Chicago-Detroit  $    115

  7   Chicago-St. Louis             34

  12 Chicago-Minneapolis/St. Paul             87 $     236

Phase 2
  2   Battle Creek-Port Huron       $      50

  4   Chicago-Cleveland             14

  5   Chicago-Cincinnati             35

  6   Chicago-Carbondale               3

  8   St. Louis-Kansas City             47

  9   Chicago-Quincy               4

  13 Milwaukee-Green Bay             30       $     183

Phase 3
  1   Kalamazoo-Grand Rapids       $      23

  3   Chicago-Detroit           183

  4   Toledo-Cleveland           160

  7   Chicago-St. Louis           166

  9&10 Chicago-Quad Cities             96

  12 Chicago-Madison           205       $     833

Phase 4
  5   Chicago-Indianapolis       $      44

  8   St. Louis-Kansas City           296

  9   Wyanet-Quincy             91

  12 Madison-Minneapolis/St. Paul           411       $     842

Phase 5
  4   Porter-Elkhart       $    149

  5   Indianapolis-Cincinnati           197

  10 Quad Cities-Des Moines             98       $     444

Phase 6
  6   Kankakee-Carbondale       $    220

  4   Elkhart-Toledo           198

  10 Des Moines-Omaha             70      $     488

Total Infrastructure Costs  $  3,026
        Planning & Implementation Costs  $      4.5

        Rolling Stock Costs             470

Total Capital Costs  $   3,501
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Exhibit 7.3

Summary of Infrastructure Costs by Corridor–Recommended Plan
(Millions of 1997$)

Route Track Signaling

Stations and

Maintenance

Facilities Total

Chicago-Detroit $  321 $   28 $    22 $  371

Chicago-Cleveland 454 54 13 521

Chicago-Cincinnati (Big Four) 232 38 6 276

Chicago-Carbondale 171 45 8 224

Chicago-St Louis 136 54 10 200

St Louis-Kansas City 290 41 11 342

Chicago-Quincy-Omaha (IAIS) 275 68 15 358

Chicago-Twin Cities 635 85 14 734

Total $2,514 $  413 $   99 $3,026

Acquisition of rolling stock is a critical factor in the implementation of the MWRRS due to the long lead-

time required for manufacturing and assembly and the desire to have the rolling stock built in the

Midwest region.  Consequently, vehicle procurement is the first major step in the implementation plan,

with delivery of vehicles occurring throughout the implementation period.  To ensure that the MWRRS

receives the volume discount assumed in the financial analysis and that the vehicles are assembled at a

facility located in the Midwest, the production of the 328 railcars is scheduled to be completed over a

period of no more than four years.

A synergistic effect occurs as the implementation of the MWRRS moves from one phase to the next.

Each of the phases provides a strong system base to support the next phase by strengthening and

increasing the value of the improved passenger rail service to the region.  In particular, Phase 1

establishes a strong core for the new service.  Chicago is established as the system hub, station

improvements plus on-board amenities are introduced, ridership begins to grow, and the availability of

an attractive regional passenger rail service is marketed throughout the Midwest region.

In Phase 2, system improvements are made throughout the Midwest region.  Because only the

infrastructure improvements of the Conservative scenario are implemented on certain routes, these

routes will not be able to achieve a positive operating cost ratio until later in the implementation process.

It is therefore important to progress as rapidly as possible from Phase 2 to Phase 3 and then on through
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Phase 6.  In Phase 6, those route segments with the lowest returns–Kankakee-Carbondale, Elkhart-

Toledo and Des Moines-Omaha–will be implemented.

With implementation of the Moderate scenario, there are six corridor segments that will continue to have

79 mph service until ridership levels increase enough to justify the capital investment for a faster service.

These corridor segments are Kalamazoo-Grand Rapids-Holland, Battle Creek-Port Huron, Kankakee-

Shelbyville (approximately 20 miles south of Indianapolis), Wyanet-Omaha, Wyanet-Galesburg

(approximately 50 miles southwest of Wyanet), and Milwaukee-Green Bay.

The operating costs and revenues of each phase were evaluated to minimize any operating losses during

the initial implementation period.  Each of the three routes selected for Phase 1 yields positive operating

cost ratios by the end of their first “full” year of operation.  However, there will be an overall system loss

in the first year of operations as is typically the case with implementation programs of this magnitude.

This phenomenon was accounted for in the financial projections.  The loss continues in the second year

of operations because a number of the corridors or segments added have only the Conservative scenario

infrastructure improvements.  In year three of the implementation plan, assuming the construction of the

Moderate scenario level of infrastructure improvements on key routes, the system will have a net

operating profit.

A description of each phase, a data and cost summary, and a map showing the overall infrastructure

improvements that have been implemented at the end of that phase are provided on the following pages.
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Phase 1: Chicago-Detroit; Chicago-St. Louis; Chicago-Minneapolis/St. Paul

Phase 1 consists of the infrastructure improvements of the

Conservative scenario and the acquisition of DMU

equipment for three corridors.  The introduction of DMU

trains will establish an identity for the MWRRS, generate

increased ridership, and provide, at a minimum, a marginally

improved service.  In this phase, one year is allocated for

project planning and development, sixteen months for

preliminary engineering and design, and one year for

construction.  The improved service is introduced by the middle of year four using the Conservative

scenario timetables.

Exhibit 7.4

Phase 1 Implementation

Start-up Year Year 4
Infrastructure Costs 236.0$
Operating Performance
     Revenue 95.3$
     Cost 107.0$
     Surplus (Subsidy) (11.7)$
(All Costs in Millions of 1997$)

Phase 1 Data and Cost Summary
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Phase 2: Battle Creek-Port Huron; Chicago-Cleveland; Chicago-Cincinnati; Chicago-

Carbondale; St. Louis-Kansas City; Chicago-Quincy; Milwaukee-Green Bay

Phase 2 consists of Conservative scenario infrastructure

improvements and the acquisition of additional DMU

equipment.  In Phase 2, two and three-quarter years are

scheduled for project planning, preliminary engineering and

design, and one and one-quarter years for construction.

Although most of the corridors or route segments included

in Phase 2 do not achieve a positive operating cost ratio,

implementation is recommended in order to introduce the new DMU equipment with its faster speeds

and modern vehicles throughout a large part of the Midwest region.  Operations, using the Conservative

scenario timetables, commence by the beginning of year five.

Exhibit 7.5

Phase 2 Implementation

Start-up Year Year 5
Infrastructure Costs 183.0$
Operating Performance
     Revenue 179.8$
     Cost 201.2$
     Surplus (Subsidy) (21.4)$
(All Costs in Millions of 1997$)

Phase 2 Data and Cost Summary
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Phase 3: Kalamazoo-Grand Rapids; Chicago-Detroit; Toledo-Cleveland; Chicago-St. Louis;

Chicago-Quad Cities; Chicago-Madison

Phase 3 consists of the infrastructure improvements of the

Moderate scenario and the introduction of additional DMU

equipment.  Three and one-quarter years are scheduled for

project planning, preliminary engineering and design, and

two and one-quarter years for construction.  With the

completion of this phase, there is 110 mph service on most

of the major corridors in the Midwest region by the middle

of year six.

Exhibit 7.6

Phase 3 Implementation

Start-up Year Year 6
Infrastructure Costs 833.0$
Operating Performance
     Revenue 276.3$
     Cost 274.4$
     Surplus (Subsidy) 1.9$
(All Costs in Millions of 1997$)

Phase 3 Data and Cost Summary
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Phase 4: Chicago-Indianapolis; St. Louis-Kansas City; Wyanet-Quincy; Madison-

Minneapolis/St. Paul

Phase 4 consists of the infrastructure improvements needed

to bring these corridor segments from the Conservative to

the Moderate scenario level of infrastructure.  Two and

one-quarter years are scheduled for project planning,

preliminary engineering and design, and one and three-

quarter years for construction.  Operations commence at the

beginning of year seven, giving a very high level of service

across the region.

Exhibit 7.7

Phase 4 Implementation

Start-up Year Year 7
Infrastructure Costs 842.0$
Operating Performance
     Revenue 348.8$
     Cost 316.6$
     Surplus (Subsidy) 32.2$
(All Costs in Millions of 1997$)

Phase 4 Data and Cost Summary
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Phase 5: Porter-Elkhart; Indianapolis-Cincinnati; Quad Cities-Des Moines

Phase 5 consists of the infrastructure improvements needed

to bring these corridor segments from the Conservative to

the Moderate scenario level of infrastructure.  Four and a

half years are scheduled for project planning, preliminary

engineering and design, and one and one-half years for

construction.  Operations commence at the beginning of

year eight.

Exhibit 7.8

Phase 5 Implementation

Start-up Year Year 8
Infrastructure Costs 444.0$
Operating Performance
     Revenue 394.9$
     Cost 325.1$
     Surplus (Subsidy) 69.8$
(All Costs in Millions of 1997$)

Phase 5 Data and Cost Summary
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Phase 6: Kankakee-Carbondale; Elkhart-Toledo; Des Moines-Omaha

With the completion of this final phase, all DMU equipment

is in service and all improvements to signaling, track, rights-

of-way, and stations are completed.  The entire system is

now using the timetables defined in the Moderate scenario.

Four and one-half years are scheduled for project planning,

preliminary engineering and design, and one and one-half

years for construction.

Exhibit 7.9

Phase 6 Implementation

Start-up Year Year 9
Infrastructure Costs 488.0$
Operating Performance
     Revenue 437.6$
     Cost 338.6$
     Surplus (Subsidy) 99.0$
(All Costs in Millions of 1997$)

Phase 6 Data and Cost Summary
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Implementation of the Midwest Regional Rail System will require the states to develop a financing plan

to fund the required capital costs.  There are a number of different financial sources from federal, state

and local governments that might be considered.  At state and local levels throughout the U.S., many

innovative financing concepts for transportation projects are being proposed and achieved.  These

include privatization or turnkey operations such as design-build-operate projects, public/private

partnerships, the incorporation of federal funds and federal credit enhancements in state and local

projects, and the establishment of state infrastructure banks.  In addition, bond issuance and leasing are

options for increasing or leveraging funds to finance the required state contributions.

8.1 Federal Funding Programs

There are currently a number of federal programs that fund passenger rail research, planning, and

corridor development.  Important among the federal statutes are the Intermodal Surface Transportation

and Efficiency Act (ISTEA); the Swift Rail Development Act (particularly the Next Generation High-

Speed Rail Program) and the Transportation Infrastructure Finance and Innovation Act of 1997 (TIFIA).

In June 1998, the President signed into law the Transportation Equity Act for the 21st Century (TEA-21).

A preliminary review of the provisions of TEA-21 revealed that the information conveyed in this chapter

is in essence still applicable.  Provisions covered under the draft bill, NEXTEA have basically been

incorporated into TEA-21.  A detailed reconciliation and reporting on the applicable sections of TEA-21

will be undertaken in the next MWRRI study phase.

8.1.1 Intermodal Surface Transportation Efficiency Act of 1991

Federal funds for passenger rail transit funding are available from a number of programs administered

by the Federal Transit Administration (FTA) and the Federal Railroad Administration (FRA).  The FTA

manages the passenger rail funding programs under the Intermodal Surface Transportation Efficiency

Act of 1991 (ISTEA) which expired in 1997.  The first session of the 105th Congress was unable to pass

reauthorization of ISTEA (referred to as NEXTEA) because of debate relating to the modification of

funding formulas for the states.  The Congress did pass the “Surface Transportation Extension Act of

1997” as an interim measure (Continuing Resolution) with the hope of passing a full six-year

reauthorization bill in the second session of the 105th Congress.  Amendments to this act, which would

allow the definition of high speed passenger rail service to include 110 miles per hour, would help
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strengthen the MWRRS’ eligibility for funding.  Other amendments to the transportation act may be

necessary to ensure that the MWRRS can apply for technology development funds which can be used

for rolling stock or other relevant technologies that are being developed to achieve higher speed

passenger rail operations.

The FTA funds capital and operating programs of public transit services throughout the U.S.  There are

two major types of FTA grant programs:  formula grants, which fund operations and maintenance and

capital programs–predominately for system preservation, and discretionary grants, which fund larger

capital projects such as new starts, system rehabilitation and system expansion.  Discretionary grants,

particularly for major fixed guideway projects, are limited to available funding and many transit agencies

compete for these funds.  Typically, the total funds requested by transit agencies for capital purposes

greatly exceed the funding available.  Grants are awarded partially on the basis of relative cost-

effectiveness, level of state/local funding contributions, and other quantitative performance factors.

Section 5307 Grants

Some passenger rail transit capital projects qualify for Section 5307 fixed guideway tier funding.  Section

5307 grants are allocated based on population, population density and transit data.  The states could

qualify for the fixed guideway tier of funding, apportioned on the basis of fixed guideway route-miles

and fixed guideway vehicle revenue-miles.  Under NEXTEA, funds previously available under Section

5309 for rail modernization and bus systems would be funded under Section 5307.

Section 5309 Grants (Major Capital Investment Program)

Under NEXTEA, Section 5309 funding is limited to major capital investment programs (New Starts)

and will be the only discretionary capital program under NEXTEA.  The New Starts funding program

is for the construction of new fixed guideway (rail, bus) projects and extensions to existing fixed

guideway systems.  Funding is reserved annually by Congress based on the reauthorization/ authorization

process.  Grants made to states and local agencies fund up to 80 percent of the new project costs, based

on negotiations between the federal and state/local agencies.  Projects must compete for funding using

federal criteria to justify the major investments involved.  Competition for New Starts funding is intense.

The potential to receive Section 5309 funds improves as the cost-effectiveness of the project and the

level of state/local funding for the project increases.  The latter is referred to as “overmatching.”  The

effect of overmatching is that the level of state/local funding increases above the 20 percent minimum

and federal funding levels decrease proportionately.
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Flexible Funds

The 1991 ISTEA legislation provided state and local governments, based on local needs, with the ability

to transfer a portion of federal highway funds to transit use.  Federal highway funds, which can be

transferred and used for transit purposes, include Surface Transportation Program (STP) and Congestion

Mitigation and Air Quality Improvement Program  (CMAQ).  Federal highway funds can be transferred

to Sections 5307, 5310, 5311 and the Interstate Substitution Transit Program to finance transit projects.

§ STP is the largest category of flexible funds and may be used for all projects eligible for

funding under current FTA grant programs except Section 5307.  STP funds can be used to

upgrade rail facilities that are used to support local or regional commuter rail or connecting

transit services.  However, the funds cannot be used for intercity passenger rail projects at

present, so funding available for the MWRRS under this program may depend on which

capital investments meet the requirements.  NEXTEA proposes adding eligibility for

publicly-owned intercity passenger and freight rail infrastructure, publicly or privately owned

vehicles and facilities used to provide intercity passenger service by bus or rail, and publicly

owned rail safety infrastructure.

§ CMAQ funds, which are used to support transportation projects in air quality non-attainment

areas, may also have some applicability in funding the MWRRS.  A CMAQ project must

contribute to the attainment of the national ambient air quality standards by reducing

pollutant emissions from transportation sources.

Highway Infrastructure Safety Program.

Section 1010 of ISTEA authorized funding for improvement and enhancement of public highway-rail

grade crossings.  These funds are a portion of a 10 percent set-aside from STP funding.  NEXTEA

replaces the STP 10 percent set-aside with a separate program, and expands the definition of grade

crossings that are eligible for funding.  It also provides funding for the elimination of hazards of highway-

rail crossings for certain rail corridors designated by the U.S. Department of Transportation (USDOT),

where train speeds of 90 mph are occurring or can expect occur in the future.  The Chicago-Detroit,

Chicago-Milwaukee, and Chicago-St. Louis corridors have already been designated eligible for funding

under this program.  Amendments would be required to this section in NEXTEA in order for other

MWRRS corridors to be eligible for funding under this program.

National High-Speed Ground Transportation Program

Section 1036 of ISTEA authorized a National High-Speed Ground Transportation Program at $800

million, including $50 million for the demonstration of new HSGT technologies and $25 million for
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research and development.  At present, high speed rail is defined as speeds over 110 mph.  Because

MWRRS operating speeds are not expected to exceed 110 mph, amendments will be required to this

section in NEXTEA for the MWRRS to be eligible for funding under this program.

Federal Loan Programs

ISTEA amended the Railroad Revitalization and Regulatory Reform Act of 1976 to authorize up to $1

billion in government guaranteed loans to help finance the construction of passenger rail systems.  To

date, this loan program has not received appropriation.  There have, however, been federal loans

negotiated directly with the USDOT to fund significant transit projects when federal grant funds were

not available.

Federal Credit Program

The Federal Credit Program proposed in NEXTEA would provide a credit enhancement mechanism for

transportation capital projects that exceed $100 million, or one-half of any state’s annual federal-aid

apportionment.  To improve the likelihood for large capital projects to be implemented, the FTA will

make a provisional grant available to act as additional security for projects that are debt-financed.

The program will include most surface transportation projects, such as intercity passenger rail facilities

and vehicles, intermodal terminals, and rail grade crossings.  It will provide a powerful enhancement to

a major project’s credit rating.  Even if a grant is provided to make one or more loan payments for the

project, this does not create a default condition.  Thus, credit rating agencies will rate such a project’s

debt more favorably, possibly reducing its borrowing costs by 1.5 percent or more.

8.1.2 Swift Rail Development Act

The Next Generation High-Speed Rail Program contained in the Swift Rail Development Act is

administered by the FRA.  This program encourages technology development such as positive train

control, non-electric propulsion, and grade crossing safety enhancement and would enable the use of

federal funds for key components of the MWRRS.  It is expected that provisions of the Swift Rail

Development Act will be incorporated into NEXTEA.

8.1.3 Transportation Infrastructure Finance and Innovation Act of 1997

The goal of the Transportation Infrastructure Finance and Innovation Act of 1997 (TIFIA) is to address

the funding shortfall for new large transportation investments by providing new tools–secured federal
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loans, loan guarantees, and standby lines of credit–to project sponsors.  While doing so, the bill seeks

to make the most of limited federal resources by inducing private and non-federal capital to stimulate

new investment in transportation infrastructure.   TIFIA would create a new federal program to provide

direct loans, loan guarantees, and other types of credit assistance for large transportation infrastructure

projects.

Program Description and Scope

The federal credit program would complement the State Infrastructure Bank program and other

innovative financing techniques by directing resources to transportation investments of critical national

importance.  These include intermodal facilities, highways, intercity passenger rail projects, and other

investments with national benefits that otherwise might be delayed or not constructed at all because of

their size, complexity, and uncertainty over timing of revenues.

Under TIFIA, the USDOT could offer secured loans, loan guarantees, and standby lines of credit.

Secured loans would be structured with flexible repayment terms (allowing sponsors to defer principal

and interest payments for up to 10 years) to match project revenues, and would improve the caliber of

the senior debt by offering financing on a junior-lien basis.  The loans could be in an amount up to 33

percent of project costs and have a final maturity date as late as 35 years after construction.  Interest

rates on loans would be established at the time loan agreements were executed and would be set at the

prevailing yields on U.S.  Treasury bonds issued for comparable terms.

In lieu of a direct loan, the USDOT could provide a federal loan guarantee to encourage capital market

investments in transportation infrastructure.  Similar to the secured loans, the loan guarantees would

secure debt with flexible repayment terms, improve the rating on the senior debt, and attract non-federal

financing by limiting the federal role to 33 percent of the total project costs.  The interest rates on the

private debt, however, would be determined by the borrower and lender, subject to the approval of the

Secretary of Transportation.

The USDOT could also provide a standby line of credit to assist projects in attaining investment-grade

bond rating and securing bond insurance by providing a secondary source of capital during the first 10

years following project completion.  The standby line of credit would take the form of a future

government commitment to make one or more direct loans.  If drawn upon, the proceeds could be used

to support debt service payments, operating and maintenance costs, extraordinary repair and

rehabilitation costs, and costs of unexpected environmental requirements.  The total line could not
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exceed 33 percent of project costs.  Up to 20 percent of the line could be loaned in any given year, and

any draws would need to be repaid from project-related revenues within 30 years of project completion.

8.2 State and Local Financing

Federal funding under the programs described above usually requires a minimum local match of 20

percent at the state and local levels.  The states may use FTA grant funds, or assets acquired with federal

assistance, to enhance the effectiveness of their capital investment program with the use of innovative

financing techniques.  Two alternative approaches to infrastructure financing that have been advocated

in recent years may be of particular relevance to the MWRRS.

8.2.1 Government Loans and Infrastructure Banks

State Infrastructure Banks

The Intermodal Surface Transportation Efficiency Act of 1991 (ISTEA) authorizes states to provide

loans or other forms of credit enhancements utilizing federal funds a state has received.  This program

is expected to continue to be funded under NEXTEA.  A state can provide simple or leveraged loans

through a State Infrastructure Bank (SIB), which functions as a state-level revolving loan fund.  Federal

funds can be used as seed capital or equity, and other non-federal funds can also be transferred directly

into the bank.  The bank could make loans to private project sponsors for any revenue-generating

transportation project.  After being repaid to the bank, the funds from the loan payments may be re-

loaned to other projects.  The revolving loan fund can grow in size as principal and interest payments

are accumulated.

Through a SIB, a state can use its initial capital (provided by its federal-aid highway apportionment,

federal transit allocations, and non-federal funds) to provide loans and for a variety of other financing

arrangements.  Activities by a SIB include financing arrangements to provide credit enhancements, serve

as a capital reserve for bond or debt financing, subsidize interest rates, issue letters of credit, finance

purchase and lease agreements, provide debt financing security, or provide other forms of financial

assistance for the construction of projects qualified under the federal-aid highway program and transit

capital projects.  As the funds are repaid or compensation is provided, the SIB can make new financial

assistance available to other projects, continually recycling and leveraging the initial funds available.
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Leveraged Loan Fund

A leveraged loan fund increases its available resources by using the loan repayment stream and/or the

initial capital base as collateral for a bond issue.  The state leverages these funds by placing the seed

capital into a reserve fund and then issues bonds against the fund, potentially tripling the amount of

money it is able to lend.  When repayments from the revenue-generating facility are repaid, these funds

will go into the reserve fund and be used to leverage more funds for the bank.  However, leveraged funds

may need to rely on the government’s credit rating and backstop revenue sources to secure a bond rating

high enough to permit loan offerings at affordable terms.

Revolving Loan Funds

Capital for revolving loan funds can be assembled from several sources, including dedicated taxes and

user fees, government grants, legislative appropriations, bond proceeds, loan repayments, interest earned

from loan operations, and interest on cash balances.  The capital base of the revolving loan fund may be

designed either to remain self-sufficient during its lifetime or to require future infusions of funds from

external sources to remain operational.

The terms of repayment for the loans, including the interest rate, term of the loan, percentage of costs

financed, payment schedule, and grace period, may also vary to match the borrower’s profile.  The loan

could be repaid on terms very favorable compared to those of most revenue and general obligation bonds

funded from the capital markets.  The loan could be structured, for example, with no interest and

payments deferred until after the completion of construction or, perhaps, several years thereafter.  The

net savings to the implementing agency (in terms of interest cost saved) could be more than 30 percent,

depending on how the loan is structured.

SIBs can provide a flexible source of financing for privately sponsored transportation projects.  These

mechanisms provide more capital for transportation projects with less reliance upon federal

apportionment.  In a turnkey or build-operate-transfer (BOT) project, the project company could receive

a loan for a portion of the cost of the project and repay the loan through revenues generated by land

development, lease payments, payments from operating agreements, or fare revenues.

8.2.2 Delayed State/Local Match

The FTA permits grantees to defer payment of the state/local share of transit projects.  The states may

wish to delay the application of their matching funding, particularly if they are trying to maximize the

use of available state/local funds.  This could occur because the funds are invested in a short-term
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security, for example, or otherwise encumbered.  However there may also be a situation where the

grantee is seeking to arrange construction period financing or some other innovative financing

mechanism, which could be facilitated through an uneven expenditure of federal and matching funds.

Additional benefits could be generated through innovative project financing or other means.

The FTA grants process generally is based on a level outflow for a specific project.  For every 20 percent

expended by the state/locality, 80 percent in federal funds are expended.  Little value can be added to

such a cash stream through the assistance of private capital markets.  However, if the federal dollars are

expended first, e.g., for 100 percent of the design, engineering or environmental reviews, then the

construction period can be financed with some private participation.  In this instance, state/local funds

can be “banked,” or pledged as additional security for the construction period financing.  This is all

possible because there are no arbitrage concerns with state/local funds as there might be with the federal

funds.  The benefit of a delayed state/local match is that it may help assure the smooth progress of a

major transit infrastructure project without any increase in federal outlays.

8.3 Local Funding

Financial support for the system may also come from local sources, which at present typically contribute

a share of certain costs of surface transportation projects (e.g., freeway interchanges).  In the case of the

MWRRS, endorsement of local funding for station construction or improvements, e.g., as part of an

urban renewal or downtown development program, can be justified given the economic benefits that will

accrue to new development in station areas because of the increased ridership of  the MWRRS.

Frequently, local communities have encouraged businesses to enhance station facilities with such

activities as travel agencies, convenience stores, restaurants and cafes.  In addition, some communities

have used their stations as transportation multimodal hubs with integrated bus and taxi operations.  For

these reasons, it is likely that funding for station facilities could be obtained from local communities.

Local contributions could expand the matching capabilities of the states and could generate as much as

5 percent or more of the total capital costs.

8.4 Private Sector Contributions

Private sector contributions may be used to fund public works projects.  The level of contribution

depends on the willingness of private parties to participate.  Private developers may be willing to provide

cash and in-kind contributions to support transportation improvements from which they expect to
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benefit.  Businesses and individuals may have a strong interest in promoting certain types of

development, and they may be willing to contribute money, property, or services to enhance the

feasibility of the project.  Special benefits may accrue to private contributors in the form of projects sited

near property owned by the developer, the creation of access points between the developer’s property

and the project, zoning concessions, development rights, or public recognition.

8.4.1 Joint Development

Joint development is similar to private sector contributions.  However, joint development involves the

development of adjoining facilities shared by the public and the private developer, such as a transit

station adjoining office or retail space.  Developers may be granted development rights for stations in

exchange for contributions towards funding a transportation project.  Contributions could include on-

time payments towards the transit project or annual payments that can be applied to project costs or

operating costs.  Project viability depends on real estate market conditions and the ability of the public

agency to provide necessary inducements for development.  Inducements may include land, favorable

zoning changes, lower financing costs, or  improved public access to the developer’s property.

8.4.2 Freight Railroads

The freight railroads will be a major recipient of benefits because of  all the infrastructure investments

in track, signaling and rights-of-way for the MWRRS.  As a result, they will experience substantial

productivity gains within their operations and significantly lower track maintenance and renewal costs.

Therefore, the freight railroads may contribute to the costs of implementing the MWRRS, although the

match potential  and form of benefit cannot be estimated at the present time.

8.5 Debt Financing

The use of debt financing provides the ability to advance project implementation by borrowing against

projected future revenues.  Several forms of debt financing are discussed below.

8.5.1 Bond Issuance

The issuance of bonds and availability of up-front bond proceeds enables projects, such as the MWRRS,

to proceed in an uninterrupted fashion since project funding is secure.  Additionally, the use of bond

financing allows major capital projects, which are long-lived assets, to be paid for over their useful lives

rather than by current users.  Tax-exempt debt represents bonds issued by a public agency or authority
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and backed by a specified source of revenue.  The taxable debt represents bonds issued under structures

in which the project costs are not eligible under the Internal Revenue Code for funding by tax-exempt

bonds.  Taxable debt would be issued at an interest rate approximately 1.5 to 3.0 percentage points

higher than tax-exempt debt, because the interest income from these bonds would be subject to federal,

state, and local income taxes which in turn affect investor returns.  The basic structure of bonds is the

same, whether tax-exempt or taxable.

Tax-exempt Bonds

There are two major categories of tax-exempt bonds–general obligation and revenue.  The full faith and

credit of the issuer with taxing power secure general obligation bonds.  Revenue bonds are payable from

specific revenue sources and do not permit bondholders to force taxation or legislative appropriation of

funds not pledged for payment of debt service.  Revenue bonds are non-recourse to the taxing power

of the state in which the issuing authority is located.  The only source of repayment and security for

bondholders is the specific revenues that are pledged under the bond indenture.

Under certain conditions as defined in the Internal Revenue Code, state agencies and authorities would

be able to issue tax-exempt "governmental use bonds" for a project.  Exemption of the interest income

on the bonds from federal taxes will lower the bonds' interest costs, because investors can still achieve

the same effective return on tax-exempt bonds issued with a lower interest rate as they would otherwise

achieve on taxable bonds at higher rates.  For the bonds to obtain tax-exempt status, certain criteria must

be met.  Funded assets must be publicly owned.  The operating contract must be a short-term contract

that satisfies certain conditions, including termination rights by the public authority, and compensation

cannot be based on a percentage of gross or net revenues.

If a long-term operating contract is employed, and consequently the operating contract conditions

discussed above are not met, tax-exempt governmental use bonds cannot be issued.  For different

reasons, again defined in the Internal Revenue Code, a second type of state-issued, federally tax-exempt

bond, the "private activity bond," can also not be used.  Under current law, these bonds may generally

be used in private concessions for high speed rail projects, except for the acquisition of rolling stock, for

a system with operating speeds that exceed 150 mph.  Thus, the MWRRS would not qualify as its

operating speed is not expected to exceed 110 mph.

Use of Proceeds and Source of Repayment

The revenues that are pledged to repay debt generally include portions of a state’s motor fuel taxes,

motor vehicle registration fees, and motor vehicle license or permit fees, and sometimes a portion of the
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state sales tax.  While net revenues from the operation of the proposed system could be pledged to repay

the bonds, the interest rate for an untested entity such as the MWRRS would probably be substantially

higher than those available to the individual states.

Establishment of New or Expanded Debt

States have constitutional or legislative restrictions on the issuance of debt.  In addition, the enactment

of a transportation bond program may require legislative action to establish the size of the program,

identify existing or new revenue sources that will be pledged over a multi-year period to repay debt, and

develop guidelines for the types of projects to be financed.  The development of each new or expanded

financing program must be tailored to meet specific legal, political and financial constraints.  In this

study, it has been assumed that each state will have, or will secure, the necessary bonding capability.

Structuring Considerations

Tax-exempt bonds can be structured as long-term, fixed-rate debt, where the interest rate is established

at the time of sale.  Potential investors and the rating agencies carefully evaluate the credit strength of

a bond issue.  The key credit factor is the expected strength and stability of the pledged revenues.

8.5.2 Grant Anticipation Notes

Grant Anticipation Notes (GANs) or similar instruments offer states an additional mechanism to raise

up-front capital on the basis of receiving future federal funds.  The term GAN refers to a debt financing

instrument that permits its issuer to pledge future FTA funds to repay investors.  GANs are generally

short term, usually less than one year to maturity but sometimes as long as two to three years to

maturity, and intended only to meet short-term financial needs.

When the GAN is issued, the main form of security backing this debt financing instrument is the state's

obligation of future federal-aid apportionments based on a Letter of Intent or a Full Funding Agreement

from the FTA.  Short-term GANs are defined as notes that are backed by future obligations of a

currently authorized Full Funding Agreement.  Therefore, assuming that a state issued the GAN in the

second year of a five-year authorization period, the term of the notes–or at least that portion backed by

federal funds–could not exceed four years.

Federal tax law presently prohibits tax-exempt bonds from being directly or indirectly guaranteed by the

federal government (i.e., Full Funding Agreement).  Therefore, to enhance the credit rating of the

issuance, additional security for the GANs is often required.  Because of the shorter maturity and the
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additional security pledged, GANs usually are issued at a rate that is approximately one percent less than

that for general obligation bonds.  Accordingly, they could be a potential source of funding during the

implementation period, when the amount of funds received from federal grants does not meet the capital

requirements of the construction program.

8.5.3 Leasing

There are two potential funding mechanisms for financing rolling stock and possibly maintenance

facilities.  One option is off-shore or cross-border leasing, and the other is the issuance of Certificates

of Participation (COPs).  There must be a separation of federal and state interest in the equipment or

facility in order to use cross-border leases or COPs to leverage additional funds, or when using short-

term lending or debt subordination where arbitrage issues could be involved.  For example, the portion

of a fleet or facility without federal interest could be financed and the proceeds used to earn interest or

act as a credit enhancement on a bond issue supporting a major investment, thus generating savings for

the state.  Any legislative package proposed for the MWRRS should include the powers necessary to

enter into such leases.

Off-shore or Cross-border Leasing

Off-shore or cross-border leasing is a mechanism by which the state purchases rolling stock, such as

railcars, then simultaneously sells them to a non-U.S. investor who would be allowed to take investment

tax credits or tax depreciation write-offs on the value of the equipment.  The investor in turn leases them

back to the state, and the tax benefits are shared with the state through reduced leased costs.  The

foreign investor pays the state an up-front consideration usually ranging from five to ten percent of the

cost or value of the vehicles.  The balance of the proceeds are deposited in a trust account to prepay or

defease the lease payments.

Cross-border leasing is an ideal market for railcars because of their long life and “resaleability.”  The

market has a proven advantage but it is, however, volatile with uncertainties as to the availability and

amount of savings.  At a given point in time, there may be more demand than supply.

Certificates of Participation

Certificates of Participation (COPs) are a method of issuing debt, similar to bonding, secured by the

value of the vehicles and/or facilities of the project.  The investors become the technical owner of the

vehicles/facilities and “lease” them back to the state.  The lease payments become the service on the debt
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and, at the end of the lease period, the debt is retired and ownership reverts back to the state or issuing

agency.

COPs represent an interest in the payments the issuer has promised to make, but which are subject to

annual appropriation by the issuer’s governing body.  The issuer must actually appropriate the funds each

year; therefore, there is an element of risk not present in bonds.  Although COPs can be insured, the

interest rate is usually higher because of the increased risk.

8.6 Summary

Many states are exploring opportunities to more completely involve the private sector in the

implementation of rail projects.  Both the magnitude of the capital requirements of the MWRRS and the

lack of a proven regional system of this size in the Midwest region would make the potential for full

private sector participation extremely difficult.  At this time, it is assumed that each state will fund its

portion of the capital costs separately using one or a combination of the project funding alternatives

discussed above.  Specific funding strategies and structures based on the funding requirements and

abilities of the individual states are outside the scope of this study.  However, it has been assumed that

the most likely mechanisms would include:

§ 80 percent federal funds (discretionary grant)

§ 20 percent state/local funds (bonds)

§ Cash flow management (GANs)

§ Cost reduction techniques (cross-border leases, COPs)
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The financial analysis was performed to provide further insight into the viability of the proposed Midwest

Regional Rail System and provide a basis for reviewing the direct financial merit of the project and

possible public bond financing alternatives.  The financial analysis also provides state and federal

decision-makers with sufficient information to enable them to judge the fiscal practicality of the proposed

system.

9.1 Structure of the Financial Analysis

The financial analysis, which integrates the capital, operating and maintenance cost and revenue

projections for 1998 through 2020 and the public bond financing alternatives, was based on the following

components.

§ Operating and implementation plans for the MWRRS passenger rail service

§ Cost estimates for operations, infrastructure and acquisition of rolling stock

§ Ridership and revenue estimates based on projected travel demand and assumptions

regarding fare levels and other services

§ Cash flow analysis that includes statements of revenues and expenses as well as sources and

uses of funds, including the impact of the financing alternatives.

§ Sensitivity analysis of a range of key factors that could impact the financial results.

9.2 Financial Analysis of Operations

This section provides a description of the key assumptions for the operating and capital costs.  The

assumptions are summarized, and then the results of the MWRRS operations are given.

9.2.1  Revenue and Operating and Capital Cost Assumptions

Operating costs and revenues are expressed in the financial model as base year (1997) dollars, by

calendar year.  The analysis addresses projections of travel demand, farebox revenue, and operating and

maintenance costs for 2001, 2010, and 2020.  Operating costs and revenues in intervening years are

projected on the basis of interpolations, reflecting the projected growth in ridership.  Uncertainties

associated with fluctuating economic conditions and other factors may result in variations that could be

material.
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Ridership and Revenue Forecasts

Ridership and revenue forecasts were prepared for each operating scenario for the agreed forecast

horizons–2001, 2010, 2020, and annual data was interpolated from these figures.  Only revenue from

passenger fares, onboard services and the priority parcel service have been included.  The economic

scenario for the ridership forecasts assumes the continuation of existing socioeconomic trends for

income, population and employment growth throughout the region, and the competitive market analysis

assumes the continuation of current trends in the auto, air and bus modes.

Capital Costs

Capital costs include rolling stock, track, fencing, signaling, grade crossings, maintenance facilities, and

station improvements.  Two sets of cost estimates are utilized, one for the Conservative scenario and

one for the Moderate scenario.  The capital costs used in the financial analysis incorporate the effect of

phasing from the Conservative scenario (Phases 1 and 2) to the Moderate scenario (Phases 3 through

6).  The projections of capital costs are based on year-by-year projections of construction costs and

rolling stock requirements.

Operating Expenses

Major operating and maintenance expense categories include equipment maintenance, track and right-of-

way maintenance, administration, fuel and energy, train crew and other relevant expenses.  A profit

factor is included for all expense elements including the primary work of the system operator.  Ramp-up

costs equal to 25 percent of revenues for 2001 have been included in the operating costs for that year

to reflect the initial system start-up costs and, therefore, were not capitalized.  The analysis is conducted

in real terms since forecasting variations in costs over the twenty-year period is outside the scope of this

analysis.  Accordingly, no inflation factor has been included.  Revenues have also been estimated at

constant levels in real terms over the time frame of the financial analysis.

Implementation Period

It has been projected that the MWRRS will have a planning and implementation period of approximately

eight years.  The financial analysis is based on the assumption that planning and preliminary engineering

for the project will begin in 1998, with construction beginning in 2000 and the operation of three specific

corridors, under the Conservative scenario, beginning in mid 2001.  The financial analysis incorporates

revenue and cost assumptions in accordance with this implementation plan, specifically the effect of

segments and corridors being brought into operation under the Conservative scenario and phasing to the

Moderate scenario.  Full service and full returns are assumed to begin on the first day of operation of

the particular corridor segment.
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 Operating Cost Ratio

The ratio of revenues to operating costs (operating cost ratio) provides an indication of the financial

merits of the MWRRS.  The operating cost ratio for the total system is projected to be 1.36 in 2010.

Each corridor achieves an operating cost ratio greater than one by 2006, the first full year in which all

corridor segments are operating under the Moderate scenario.  Exhibit 9.1 lists the operating cost ratio

for each corridor in 2010 for both the Conservative and Moderate scenarios.

Exhibit 9.1

Operating Cost Ratios in 2010

Route

Conservative

Scenario*

Moderate

Scenario

Chicago-Detroit 1.14 1.31

Chicago-Cleveland 1.13 1.19

Chicago-Cincinnati 0.99 1.74

Chicago-Carbondale 0.85 1.20

Chicago-St. Louis 1.24 1.67

St. Louis-Kansas City 0.85 1.05

Chicago-Omaha 0.76 1.07

Chicago-Twin Cities 1.34 1.59

MWRRS Overall 1.05 1.36

        * Based on the use of DMUs rather than existing technology.

9.2.2  Results of Operations

Exhibit 9.2 provides a detailed Pro Forma Statement of Operations for the twenty-year planning period.

Exhibits 9.3, 9.4, and 9.5 show the revenues and operating expenses, cash flow from operations, and

capital costs estimated for the first 20 years of the system, based on the assumptions in the

implementation plan.



Exhibit 9.2a
Midwest Regional Rail System

Statement of Operations
Preliminary Financial Analysis

(Thousands of 1997$)

Total 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

 Revenues
Fare Box Revenue $7,638,576 $0 $0 $0 $83,876 $157,482 $245,605 $310,480 $351,900 $389,673 $396,284 $403,008
On-Board Revenue 360,756 0 0 0 3,861 7,979 13,005 16,033 18,093 20,119 20,119 20,119
Midwest Package Service 686,561 0 0 0 7,587 14,328 17,692 22,302 24,910 27,793 29,183 30,642

Total Revenues 8,685,893 0 0 0 95,324 179,789 276,302 348,815 394,903 437,585 445,586 453,769

Operating Expenses
Energy and Fuel 114,775 0 0 0 1,339 3,205 5,069 5,904 6,018 6,216 6,216 6,216
Train Equipment Maintenance 1,211,075 0 0 0 13,729 34,056 53,235 61,997 63,383 65,645 65,645 65,645
Train Crew 1,650,837 0 0 0 21,620 55,508 72,397 82,863 85,369 88,872 88,872 88,872
On-Board Services Crew 373,199 0 0 0 4,773 12,254 16,346 18,737 19,304 20,119 20,119 20,119
Service Administration 473,522 0 0 0 7,831 20,105 21,054 23,707 24,415 25,094 25,094 25,094
Ramp-Up Costs 23,831 0 0 0 23,831 0 0 0 0 0 0
Operating Profit 288,230 0 0 0 3,691 9,231 12,255 14,127 14,521 15,161 15,161 15,161

Total Operating Expenses 4,135,469 0 0 0 76,814 134,359 180,356 207,335 213,010 221,107 221,107 221,107

Other Expenses
Track and ROW Maintenance 1,261,758 0 0 0 16,136 41,428 55,265 63,348 65,266 68,021 68,021 68,021
Station Costs 364,988 0 0 0 4,452 9,817 13,813 16,388 16,729 17,728 17,728 17,728
Bus Feeder Subsidy 101,706 0 0 0 4,679 4,679 4,679 5,157 5,157 5,157 5,157 5,157
Sales and Marketing 274,351 0 0 0 1,668 3,679 10,183 12,379 12,641 13,644 13,644 13,644
Insurance Liability 267,327 0 0 0 3,295 7,265 10,121 12,002 12,251 12,978 12,978 12,978

Total Other Expenses 2,270,130 0 0 0 30,230 66,868 94,061 109,274 112,044 117,528 117,528 117,528

Total Expenses 6,405,599 0 0 0 107,044 201,227 274,417 316,609 325,054 338,635 338,635 338,635

Cash Flow From Operations $2,280,294 $0 $0 $0 ($11,720) ($21,438) $1,885 $32,206 $69,849 $98,950 $106,951 $115,134

Operating Cost Ratio 1.36             N/A N/A N/A 0.89         0.89         1.01         1.10         1.21         1.29         1.32         1.34         



Exhibit 9.2b
Midwest Regional Rail System

Statement of Operations
Preliminary Financial Analysis

(Thousands of 1997$)

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

 Revenues
Fare Box Revenue $409,846 $416,801 $422,146 $427,560 $433,044 $438,598 $444,223 $449,920 $455,690 $461,535 $467,455 $473,450
On-Board Revenue 20,119 20,119 20,119 20,119 20,119 20,119 20,119 20,119 20,119 20,119 20,119 20,119
Midwest Package Service 32,174 33,783 35,472 37,246 39,108 41,064 43,117 45,273 47,536 49,913 52,409 55,029

Total Revenues 462,139 470,703 477,737 484,925 492,271 499,781 507,459 515,312 523,345 531,567 539,983 548,598

Operating Expenses
Energy and Fuel 6,216 6,216 6,216 6,216 6,216 6,216 6,216 6,216 6,216 6,216 6,216 6,216
Train Equipment Maintenance 65,645 65,645 65,645 65,645 65,645 65,645 65,645 65,645 65,645 65,645 65,645 65,645
Train Crew 88,872 88,872 88,872 88,872 88,872 88,872 88,872 88,872 88,872 88,872 88,872 88,872
On-Board Services Crew 20,119 20,119 20,119 20,119 20,119 20,119 20,119 20,119 20,119 20,119 20,119 20,119
Service Administration 25,094 25,094 25,094 25,094 25,094 25,094 25,094 25,094 25,094 25,094 25,094 25,094
Ramp-Up Costs 0 0 0 0 0 0 0 0 0 0 0 0
Operating Profit 15,161 15,750 15,750 15,750 15,750 15,750 15,750 15,750 15,750 15,750 15,750 16,261

Total Operating Expenses 221,107 221,696 221,696 221,696 221,696 221,696 221,696 221,696 221,696 221,696 221,696 222,207

Other Expenses
Track and ROW Maintenance 68,021 68,021 68,021 68,021 68,021 68,021 68,021 68,021 68,021 68,021 68,021 68,021
Station Costs 17,728 20,908 20,908 20,908 20,908 20,908 20,908 20,908 20,908 20,908 20,908 23,797
Bus Feeder Subsidy 5,157 5,157 5,157 5,157 5,157 5,157 5,157 5,157 5,157 5,157 5,157 5,157
Sales and Marketing 13,644 16,091 16,091 16,091 16,091 16,091 16,091 16,091 16,091 16,091 16,091 18,315
Insurance Liability 12,978 15,306 15,306 15,306 15,306 15,306 15,306 15,306 15,306 15,306 15,306 17,421

Total Other Expenses 117,528 125,483 125,483 125,483 125,483 125,483 125,483 125,483 125,483 125,483 125,483 132,711

Total Expenses 338,635 347,179 347,179 347,179 347,179 347,179 347,179 347,179 347,179 347,179 347,179 354,918

Cash Flow From Operations $123,504 $123,524 $130,558 $137,746 $145,092 $152,602 $160,280 $168,133 $176,166 $184,388 $192,804 $193,680

Operating Cost Ratio 1.36         1.36         1.38         1.40         1.42         1.44         1.46         1.48         1.51         1.53          1.56         1.55         
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Exhibit 9.3

Total Revenues and Operating Expenses

Exhibit 9.4

Cash Flow from Operations
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Exhibit 9.5

Capital Costs

Applying the assumptions discussed previously in this report, which includes the plan to implement only

the most profitable routes first, the financial analysis projects that the MWRRS becomes profitable on

an operating basis system-wide in the third year of implementation (2003).  The operating losses incurred

in the first two years are due primarily to general ramp-up costs and the purposeful inclusion of

corridors, which do not achieve an operating cost ratio greater than one until later, in order to broaden

early system appeal.  The transition from the Conservative scenario to the higher yielding Moderate

scenario in 2003, even in limited segments, helps raise the level of performance at this point.

In the projections, all fixed and non-volume related operating costs for each corridor segment were

assumed to be fully incurred beginning in the year the corridor segment was implemented.  Therefore,

while there are increases in volume-related expenses resulting from increased passenger levels, the

overall operating cost ratio for the system improves from 0.89 in 2001 to 1.01 in 2003 and 1.36 in 2010.

Projected annualized revenues by the end of 2006, the first full year in which all corridor segments are

operating under the Moderate scenario, are expected to exceed $437 million with net operating cash

flows of approximately $98.9 million and an operating cost ratio of 1.29.

9.3 Analysis of Financing Alternatives

This section provides a description of the key assumptions related to financing alternatives, a discussion

of the procedures used to analyze them, and the results of that analysis.
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9.3.1 Financing Assumptions

Bonds are the principal source of financing for state matching funds considered in this analysis.

Depending on the chosen operating structure, taxable or tax-exempt debt would fund a portion of the

capital costs of the proposed MWRRS.  Accordingly, three financing alternatives are incorporated in the

financial analysis based on the following bond types and their related interest rates: general obligation

bonds, tax-exempt revenue bonds, and taxable revenue bonds.  It was assumed that bonds would be

issued as necessary to meet the state capital funding required by the implementation plan and,

additionally, that federal funds would be allocated on the basis of equal payments for each year of the

implementation period.  It was also assumed that cash flows from operations would not be the source

of repayment for the bonds because the revenue stream is not “proven” and would therefore be

unacceptable to bond holders.

The analysis also incorporates the effect of two cash management techniques: delayed state match, which

can be negotiated with the federal agency funding the project, and the issuance of grant anticipation

notes (GANs) as discussed in Chapter 8.  GANs or similar instruments offer states an additional

mechanism to raise up-front capital on the basis of receiving future federal funds.  The benefit of issuing

GANs is that implementation could proceed as planned, even though the capital-flow funding

requirement does not follow the “level” flow of federal funds.  These funding mechanisms are

incorporated in the projections to provide for any cash shortfalls that may occur between the level of

federal funding and the requirements for funding the capital investment in rolling stock and

infrastructure.  Exhibit 9.6 shows an example of projected cash flow requirements based on the use of

these techniques.
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Exhibit 9.6

Cash Flow Requirements Utilizing GANs and Delayed State Match

Investment Rates

The short-term investment rate is set at a 2 percent interest rate.  This is a conservative assumption and

reflects the lending rates over the past two years.  The long-term investment rate is set at 4 percent.

Borrowing Term

Bond maturity terms are frequently matched to the useful lives of the revenue-producing assets that are

funded, in this case rolling stock costs.  It is, however, not expected that rolling stock will be used as

security for the bonds.  The projections assume the bonds mature in twenty years.

Borrowing Rates

The bond rates were projected based on a review of both historical interest rates and the most recent

general obligation bond ratings for the nine states, which are centered around an AAA@ rating.  Exhibit

9.7 lists the most recent general obligation bond ratings (if available) for the nine states participating in

the Midwest Regional Rail Initiative.
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Exhibit 9.7

General Obligation Bond Ratings

State Standard & Poor's Moody's

Illinois AA Aa3

Indiana* N/A (AA+) N/A

Iowa N/A N/A

Michigan AA Aa2

Minnesota AAA Aaa

Missouri AAA Aaa

Nebraska N/A N/A

Ohio AA+ Aa1

Wisconsin AA Aa2

    * Not a typical general obligation bond rating; represents credit worthiness.

The bond market is currently priced at historically low levels.  Therefore, projected interest rates on the

bonds were based on an analysis of the market rates for revenue bonds and their relationship to the 30-

year treasury bond over the last five years.  Based on this analysis, the general obligation bond rate is

projected at 6.0 percent, and the revenue bond rate is assumed to be 6.2 percent.  The taxable bond rate

is assumed to be 8.0 percent, and the rate on the GANs is set at 5.0 percent.

Issuance Fees

The cost of bond issuance for the bonds is assumed to be 1.5 percent of the total bond issue, which

includes all standard issuance fees.  Issuance costs on the GANs are projected at 1.0 percent.

Debt Service Reserve Fund

The debt service reserve fund for the proposed project is equal to one year's debt service (principal and

interest).  There are no debt service reserve fund requirements for the GANs.

The major financing assumptions are summarized in Exhibit 9.8.
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Exhibit 9.8

Financing Assumptions

Category Assumptions

Implementation Schedule 6 years of construction (2000-2005)

Conservation operations begin in 2001

Full Moderate operations begin in 2006

Capital Funding Based on implementation plan

Investment Rate 2% short-term/4% long-term

Term 20 years, annual payments

Principal Deferment on Bonds None

Issuance Cost Bonds - 1.5% of issuance amount

GANs – 1.0% of issuance amount

Interest Rates

General Obligation Bonds 6.0%

Revenue Bonds (Tax-Exempt) 6.2%

Revenue Bonds (Taxable) 8.0%

  Grant Anticipation Notes (GANs) 5.0%

9.3.2 Financial Analysis Procedure

Using the data and assumptions discussed, a financial model for the MWRRS was developed to evaluate

the financing alternatives.  The model was used to examine the projected cash flows of the project based

on the phasing incorporated in the implementation schedule and on the projected financing requirements.

This analysis indicates the financial results of each bond-financing alternative.

Cash Flow Projections

The revenue and cost figures, estimated over a twenty-year period, are incorporated into a schedule for

each of the financing alternatives defined.  Net revenues are defined as farebox revenues, onboard

revenues, and priority parcel revenues, less operating and maintenance costs.  The cash flow projected

also assumes that five percent of positive net cash flow from operations on a system-wide basis is

transferred to a capital reserve account and used for system expansion or other purposes.  The balance

of positive cash flows would be disbursed to the participating states based on an agreed-upon allocation

method.
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Estimated Level of Debt

The bond size is based on the projected capital requirements under the implementation plan.  It is

assumed that 80 percent of the projected capital requirements will be funded by public funds such as

federal grants and the balance funded by the states through the issuance of bonds.  Additional factors

included in determining the amount of the bonds are issuance costs, debt service reserve fund

requirements, and interest earned on the reserve funds.

The bonds are combined with GANs and other public funding to meet the annual capital cost and

financing requirements during the project’s construction and implementation phases.  Detailed

projections of sources and uses of funds from financing activities and pro forma cash flows are included

in Appendix 3.

9.3.3 Results of the Analysis of Financing Alternatives

The results for each financing alternative vary because of the different financing assumptions.  The

financial results are summarized in Exhibits 9.9 and 9.10, with all amounts in 1997 dollars.  This is

followed by a discussion of the conclusions of the analysis and the risks, uncertainties and limitations of

the financial analysis.

Based on the financial analysis, the use of tax-exempt general obligation bond financing would appear

to be the preferred option.  After ten years of operation, net revenues are projected to have increased

well above the level where a refunding of the bonds could be issued to cover the remaining indebtedness

under the initial bonds.  At that point in time, it is possible that refunding bonds could be issued by the

governing authority since there will have been sufficient operating history and results to support a

favorable bond rating and favorable interest rates.
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Exhibit 9.9

Results of Financial Analysis
Sources and Uses of Funds from Financing

1998 through 2020
(Thousands of 1997$)

General

Obligation Bonds

Tax-Exempt

Revenue Bonds

Taxable

Revenue Bonds

Sources of Funds

Financing

Bond Issuance $       794,693  $       795,955  $       807,893

Grant Anticipation Notes (GANs)           340,459           340,459           340,459
   Subtotal        1,135,152        1,136,414        1,148,352

Federal Government Contribution        2,800,690        2,800,690        2,800,690

State and Local Contribution 1,040,630 1,040,630 1,040,630

Capitalized Interest Fund (GANs)             31,491             31,491             31,491

Interest on Capitalized Interest Fund (GANs)                1,619                1,619                1,619

   Subtotal             33,110             33,110             33,110

Total Sources of Funds  $   5,009,582  $   5,010,844  $   5,022,782

Uses of Funds

Planning and Engineering Costs  $           4,500  $           4,500  $           4,500

Infrastructure Capital Costs        3,026,227        3,026,227        3,026,227

Rolling Stock Costs           470,134           470,134           470,134

   Total Capital Costs        3,500,861        3,500,861        3,500,861

Repayment of GANs (Principal)           340,459           340,459           340,459

Payment of Capitalized Interest (GANs)             33,110             33,110             33,110

Issuance of Grant Anticipation Notes (GANs)

Construction and Equipment Fund           305,879           305,879           305,879

Capitalized Interest Fund             31,491             31,491             31,491

GAN Issuance Fees                3,089                3,089                3,089

   Total Grant Anticipation Notes (GANs)           340,459           340,459           340,459

Issuance of Bonds

Construction and Equipment Fund           713,488           713,490           713,488

Debt Service Reserve             69,284             70,526             82,287

Bond Issuance Fees             11,921             11,939             12,118

   Total Bond Issuance           794,693           795,955           807,893

Total Uses of Funds  $   5,009,582  $   5,010,844  $   5,022,782
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Exhibit 9.10

Results of Financial Analysis
Cash Flow Projections

1998 through 2020
(Thousands of 1997$)

General

Obligation Bonds

Tax-Exempt

Revenue Bonds

Taxable

Revenue Bonds

Sources of Cash:

Operating Cash Flow  $   2,280,294  $   2,280,294  $   2,280,294

Interest Income on Debt Service Reserve             49,543             50,431             58,840

Interest Income on Capital Reserve Fund                4,523                4,523                4,523

Interest Income on Operating Cash Surplus           150,574           150,655           151,416

   Total Interest Earned           204,641           205,608           214,779

Gross Cash Flow        2,484,935        2,485,902        2,495,073

Applications of Cash:

   State and Local Contribution to Financing                   450                   450                   450

   Contribution to MWRRS Capital Reserve Fund           115,673           115,673           115,673

Net Cash Flow  $   2,368,812  $   2,369,780  $   2,378,950

Change in Cash Balance (Pro Forma)

   Beginning Cash Balance  $                    -  $                    -  $                    -

   Increase (Decrease) in Cash        2,368,812        2,369,780        2,378,950

   Ending Cash Balance  $   2,368,812  $   2,369,780  $   2,378,950

Cash Flow After Debt Service

   Net Cash Flow  $   2,368,812  $   2,369,780  $   2,378,950

   Debt Service on Bonds (Principal and Interest) 1,255,786 1,278,278 1,491,423

Net Cash Flow after Debt Service  $   1,113,026  $   1,091,502  $       887,528

9.4 Sensitivity Analysis

It should be recognized that many uncertainties could effect the results set out in this financial analysis.

These include factors beyond the control of the states such as interest rates, capital and operating costs,

and revenue growth.  A sensitivity analysis was undertaken to examine the range of variance in the

results of the financial analysis that could result from the uncertainties in these underlying assumptions.

Exhibits 9.11 and 9.12 illustrate the sensitivity of the results of the financial analysis to variations in

certain operating and capital cost assumptions.  In terms of sensitivity to operating cost and revenue

items, the financial analysis results are more sensitive to changes in revenues than changes in specific

types of operating costs.  For example, a 10 percent increase in projected personnel costs has an impact
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of over $200 million on cash flow from operations over the 20-year period, resulting in a 24 percent

increase in the projected operating subsidies required for the year 2001.

Exhibit 9.11

Financial SensitivityBBChanges in Operating Assumptions
(Thousands of 1997$)

Cash Flow Operating Subsidy Required

from Operations 2001 2002 2003

 Base Case $2,280,294 ($11,720) ($21,438) $1,885

$ Change % $ Required % $ Required % $ Required %

Personnel Costs +10% (202,404) (9%) (14,539) 24% (28,214) 32% (6,989) (471%)

Personnel Costs -10% 202,404 9% (9,081) (23%) (14,662) (32%) 759 0%

Train Equipment Maintenance +10% (121,108) (5%) (13,093) 12% (24,844) 16% (3,438) 0%

Train Equipment Maintenance -10% 121,108 5% (10,347) (12%) (18,032) (16%) 7,208 0%

Track & ROW Maintenance +10% (126,176) (6%) (13,334) 14% (25,581) 19% (3,651) 0%

Track & ROW Maintenance -10% 126,176 6% (10,106) (14%) (17,295) (19%) 7,411 0%

Operating Costs + 10% (640,560) (28%) (22,424) 91% (41,561) 94% (25,557) (1456%)

Operating Costs -10% 640,560 28% (1,016) (91%) (1,315) (94%) 29,327 0%

Revenue + 10% 868,589 38% (2,188) (81%) (3,459) (84%) 29,515 0%

Revenue - 10% (868,589) (38%) (21,252) 81% (39,417) 84% (25,745) (1466%)

Based on the projections, the operating subsidies required during 2001 and 2002, which total

approximately $33 million, are recovered in full by 2004.  As shown in Exhibit 9.11, if a 10 percent

decrease in projected revenues occurs, the operating subsidy would be increased by approximately 81

percent in 2001 and 84 percent in 2002.  (The cumulative subsidy resulting from the decrease in revenues

would not be recovered until 2008.)  In addition, a 10 percent decrease in projected revenues would

move the year in which the MWRRS achieves an operating cost ratio of 1.00 or greater on a system-

wide basis from 2003 to 2005.

The tables given in Exhibit 9.12 illustrate the sensitivity of financing alternatives to variations in interest

rates and capital costs.



TEMS     9-16 Midwest Regional Rail System Strategic Assessment and Business Plan

Exhibit 9.12

Financial SensitivityBBChanges in Capital and Financing Assumptions
(Thousands of 1997$)

 General Obligation Bonds Bond Amount Interest Cost Pro Forma Cash Flow

 Base Case $794,693 $591,007 $1,113,026

$ Change % $ Change % $ Change %
 Capital Costs + 15% 913,898 15% 679,657 15% 932,317 (16%)

 Capital Costs - 15% 675,490 (15%) 502,355 (15%) 951,846 (14%)

 Bond Interest Rate + 1% 800,948 1% 711,129 20% 1,003,425 (10%)

 Bond Interest Rate - 1% 788,760 (1%) 477,083 (19%) 1,216,973 9%

 Local/Private Contribution at 10% 397,347 (50%) 295,503 (50%) 1,713,904 54%

 Tax-Exempt  Revenue Bonds Bond Amount Interest Cost Pro Forma Cash Flow

 Base Case $795,955 $614,564 $1,091,502

$ Change % $ Change % $ Change %
 Capital Costs + 15% 915,349 15% 706,748 15% 908,010 (17%)

 Capital Costs - 15% 676,563 (15%) 522,379 (15%) 1,274,994 17%

 Bond Interest Rate + 1% 802,275 1% 735,930 20% 980,766 (10%)

 Bond Interest Rate - 1% 789,957 (1%) 499,396 (19%) 1,196,584 10%

 Local/Private Contribution at 10% 397,978 (50%) 307,282 (50%) 1,703,141 56%

 Taxable Revenue Bonds Bond Amount Interest Cost Pro Forma Cash Flow

 Base Case $807,893 $837,822 $887,528

$ Change % $ Change % $ Change %

 Capital Costs + 15% 929,078 15% 963,494 15% 673,440 (24%)

 Capital Costs - 15% 676,709 (16%) 712,148 (15%) 1,101,616 24%

 Bond Interest Rate + 1% 814,789 1% 970,354 16% 766,607 (14%)

 Bond Interest Rate - 1% 801,318 (1%) 711,457 (15%) 1,002,820 13%

 Local/Private Contribution at 10% 403,947 (50%) 418,910 (50%) 1,601,154 80%

The above results are useful as indications of how the various underlying assumptions affect the results

of the financing alternatives.  Public sector contributions, as well as private sector contributions, toward

projected capital costs (e.g. stations) can have a significant impact on the on the cash flow requirements

of the financing alternative chosen.
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If it is assumed that bonds are the financing vehicles, an increase in capital costs or interest rate can have

a significant impact on state revenues required to be pledged to repayment on the bond.  A one- percent

increase in the interest rate results in a 23 percent increase in the cash flow required for interest

payments.  Taxable debt at an 8 percent interest rate versus general obligation debt at a 6 percent interest

rate results in a 36 percent or $246 million increase in interest cost.  Accordingly, alternative structures

needed to be evaluated against increased costs in terms of tax-exemption.



10. Economic Analysis
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Implementation of the Midwest Regional Rail System will provide a wide range of benefits that

contribute to economic growth within the Midwest region and strengthen the region’s growing

manufacturing, service, and tourism industries.  The MWRRS will increase regional mobility and

the connectivity between regional centers and smaller urban areas.  It will create a passenger rail

network that provides 80 percent of the region’s 60 million residents with a new, affordable and

environmentally sensitive means of intercity travel.

To quantify these economic benefits, an analysis was undertaken using the RENTS© Economic

Analysis model developed by TEMS.  The analysis used the same criteria and structure as in the

FRA/USDOT study, High Speed Ground Transportation for America.  In that study, the economic

costs and benefits of passenger rail system development were quantified in terms of passenger rail

system user benefits, other mode user benefits, and resources benefits.  While this type of analysis

focuses on the user benefits rather than community benefits, it does avoid any “double counting” of

benefits and provides a reasonably accurate estimate of the probable monetary return to the

communities served by the passenger rail system.

10.1 Benefits

The benefits to be derived from implementation of the MWRRS include:

§ MWRRS User Benefits:  The reduction in travel times and costs (consumer surplus) that

users of the MWRRS passenger rail system receive

§ Benefits to Users of Other Modes:  The reduction in travel times and costs that users of

other modes receive as a result of lower congestion levels

§ Resources Benefits:  Savings in air carrier operating costs, and reductions (savings) in

emissions as a result of travelers diverting from air, bus and auto to the MWRRS.

10.1.1 MWRRS User Benefits

Benefits to users of the MWRRS are measured by calculating the consumer surplus, which is the

“surplus” benefit individuals receive from the purchase of a given commodity or service.  Consumer

surpluses exist because individuals receive “more” benefit (surplus) from a product or service than

they pay.  Consumer surplus is used to measure the effect of a transportation improvement such as
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the implementation of a new passenger rail system by estimating the benefits to users of the system

in terms of reduced travel time and costs (Exhibit 10.1).  These user benefits apply to both existing

rail travelers as well as new travelers who are induced (previously did not make a trip at all) or

diverted (previously used a different mode) to the new passenger rail system.

 Exhibit 10.1

 Consumer Surplus Concept

The analysis of user benefits for the MWRRS was based on the values of time used in the

COMPASS© multi-modal demand model for the ridership and revenue forecasts.  These values of

time are well within the range of reasonableness and give estimates that reflect average wage rates

in the Midwest region.  This finding is consistent with previous academic and empirical research on

values of time.

The equation for consumer surplus is as follows:

Consumer Surplus  =  (G2 - G1) * R1 + (G2 - G1) * (R2 - R1) / 2

The COMPASS© demand model estimates consumer surplus by calculating the increase in regional

mobility (i.e., induced traffic) and traffic diverted to rail (Area B in Exhibit 10.1), and the reduction

in travel cost as measured in terms of generalized cost for existing rail users (Area A).  The term

generalized cost refers to the combination of time and fares paid by users to make a trip.  The

reduction in generalized cost is the increase in the passenger rail user benefit.
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The passenger rail fares used in this analysis are the average optimal fares derived in the revenue

maximization analysis for each of the MWRRS corridors.  It should be noted that passenger rail

fares are the mechanism by which traveler user benefits are internalized by the rail operator and in

turn used to pay for operation of the rail system.  The usual convention in economic analysis, which

must ignore transfer payments, is to assume that the increased revenue of the passenger rail system

is a producer (operator) benefit that the passenger rail user is willing to pay for.  As such, the user

benefits for the MWRRS should incorporate both the measured consumer surplus ($5.9 billion) and

the passenger rail revenue ($6.7 billion) since this is the size of the user benefits transferred from

the rail user to the rail operator.

10.1.2 Benefits to Users of Other Modes

In addition to the user benefits generated by the MWRRS, travelers using other modes also benefit

from implementation of the system.  The MWRRS will help relieve congestion and thereby reduce

travel times for users of other modes.  For purposes of this analysis, benefits to users of other modes

are determined by identifying the number of air and auto passenger trips diverted to rail and

multiplying each trip by the value the FRA used in its study of High Speed Ground Transportation

in America.

Airport Congestion

Benefits to air travelers as a result of reduced congestion are determined by first identifying (using

output from the COMPASS© model) the number of passenger air trips diverted to rail with the

Moderate scenario in 2020 (the comparable year for the FRA study).  It is anticipated that 1.23

million air trips will be diverted to the MWRRS, while the FRA study anticipated 2 million diverted

air trips for its study corridors (which are less extensive than the MWRRS) for a 110 mph rail

service.  The larger number of diverted air trips in the FRA study is due in part to a rail extension to

O’Hare Airport.

The FRA calculated the travel time saved by the remaining air passengers (those not diverted to

rail) due to reduced congestion in terms of deviations from scheduled flight arrival and departure

times and additional time spent on the taxiway or en route.  For each major airport, average delays

were capped at 15 minutes per operation.  The FRA calculates the full net present value of the

benefit for diverted air trips throughout the study period at $1.158 million for its 110 mph scenario,

or the equivalent of $579 per diverted passenger air trip.  This value, multiplied by the 1.23 million

air trips diverted to the MWRRS, yields a benefit of $0.7 billion.



TEMS, Inc.     10-4 Midwest Regional Rail System Strategic Assessment and Business Plan

Highway Congestion

As the result of some auto travelers diverting to the MWRRS, there will be reduced congestion and

delay on highways that will benefit the remaining auto travelers.  The benefit to the remaining auto

travelers is determined by first identifying (using COMPASS© model output) the number of auto

trips diverted to rail in 2020 with the Moderate scenario.  It is estimated that 4.1 million auto trips

will be diverted to the MWRRS, while the FRA anticipates 2.2 million diverted auto trips for its

study corridors.

The FRA calculated the benefit to the remaining auto travelers as travel time saved when traffic

volumes are reduced on major highways between city pairs served by the new rail service.  The

FRA calculated the net present value of the benefit of all diverted auto trips throughout the study

period at $692 million, or the equivalent of $314.55 per diverted passenger auto trip.  This value,

multiplied by the 4.1 million auto trips diverted to the MWRRS, yields a benefit of $1.3 billion.

10.1.3 Resources Benefits

The implementation of any transportation project has an impact on the resources used by travelers.

The introduction of the MWRRS and the consequent reduction in airport congestion will result in

resource savings to airline operators and reduced emissions of air pollutants for all non-rail modes.

Air Carrier Operating Costs

Benefits to air carriers in terms of operating costs savings because of reduced congestion at airports

are calculated in the much same way as the time savings benefits to air travelers.  For its study

corridors, the FRA study estimated the benefits to air carriers by multiplying the projected reduction

in the number of aircraft hours of delay by the average cost to the airlines of each hour of delay.  As

noted above, average delays were capped at 15 minutes per operation.  The FRA calculated the net

present value of air carrier benefits at $623 for its 110 mph scenario, or the equivalent of $311.50

per diverted passenger air trip.  This value, multiplied by the 1.23 million air trips diverted to the

MWRRS, yields a benefit of approximately $0.4 billion.

Emissions

The diversion of travelers to rail from the auto and air modes will create the potential for emissions

savings.  The FRA calculated emissions savings based on changes in energy use with and without

the proposed rail service.  The FRA methodology took into account the region of the country, the

status of compliance with air quality regulations of the counties served by the proposed rail service,
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the projection year, and the mode used for access/egress as well as the line-haul portion of the trip.

For the MWRRS, it is assumed that emissions savings are proportional to the number of diverted

auto vehicle miles.  For both the FRA and MWRRS analyses, the number of vehicle miles saved

was calculated by multiplying the number of diverted auto trips times the average trip length

divided by a common vehicle occupancy factor.  The resulting FRA auto vehicle miles saved was

divided by the FRA estimate of emissions benefit, yielding a benefit of $0.47 per vehicle mile.  This

value, multiplied by the number of vehicle miles saved by implementation of the MWRRS, yields a

benefit of $0.3 billion.

10.2 Costs

In the economic analysis, costs are separated into three primary components–infrastructure and

rolling stock capital costs, financing costs associated with the capital costs, and operating and

maintenance costs.

10.2.1 Capital Costs

Capital costs are based on the infrastructure improvements and rolling stock required for the

proposed MWRRS implementation plan.  It is assumed that 80 percent of the capital costs are

funded by the federal government or other sources beginning in the year 2000 and that federal funds

flow in accordance with the implementation schedule.  The total infrastructure and rolling stock

capital costs for the MWRRS are approximately $3.5 billion.

10.2.2 Financing Costs

The preliminary estimate of the financing costs is based on the assumption that 20 percent of the

capital costs are provided by the states and, in turn, financed for 30 years.  For study purposes, the

total financing costs for the MWRRS have been assumed to be $0.2 billion.

10.2.3 Operating Costs

Operating and maintenance costs were compiled for the years 2000 through 2029 and include the

effect of the implementation period between the years 2001 and 2006.  The net present value of the

operating and maintenance costs over 30 years is $5 billion.
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10.3 Total Economic Benefits

As shown in Exhibit 10.2, the total economic benefits generated by the MWRRS including user

benefits, other mode user benefits and resources benefits are $15.3 billion.  The ratio of the total

benefits to total costs is 1.8.

Exhibit 10.2

Midwest Regional Rail System
Economic Benefits and Costs

(Billions of 1997$)

Cost Benefit Parameters
30-Year

Net Present Value

Benefits

MWRRS User Benefits

Consumer Surplus $     5.9

System Revenues       6.7

Other Mode User Benefits

Airport Congestion          0.7

Highway Congestion       1.3

Resources Benefits

Air Carrier Operating Costs          0.4

Emissions       0.3

Total Benefits $   15.3

Costs

Capital $     3.5

Financing          0.2

Operating and Maintenance       5.0

Total Costs $     8.7

Ratio of Benefits to Costs                  1.8

The 1.8 ratio of benefits to costs is highly significant and is a clear indication that the MWRRS will

have a very positive impact on the economy of the Midwest region.  The user benefit analysis,

which is based on criteria established by the FRA for passenger rail projects, estimates there will be

more than $6.6 billion in net economic benefits (total benefits less total costs) to the region.
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The $6.6 billion in net economic benefits or economic profit produced by the MWRRS will

generate substantial growth in employment and per capita income, commercial property values and

rents, and increases in the Midwest region’s tax base.  These benefits in employment, income and

property values should not be construed as benefits that are over and above the user benefits, but

rather the mechanisms by which user benefits will be translated into the regional economy.

10.4 Other Benefits

As noted in the FRA study on High Speed Ground Transportation in America, there are a series of

other benefits, not quantifiable without a full EIS analysis, that are attributable to the

implementation of a passenger rail system.  These include benefits to commuter and long-distance

passenger rail services, environmental benefits, and rail transportation safety and productivity

improvements.  Other benefits that will arise from implementation of the MWRRS include:

Commuter and Long-distance Passenger Rail Benefits

The MWRRS infrastructure improvements will enable both commuter rail and Amtrak long-

distance passenger rail services in the Midwest region to achieve faster schedules where track is

shared with the MWRRS.  This will generate time savings for existing passengers as well as attract

new passengers to these services.

Environmental Benefits

The use of the MWRRS instead of auto and air, currently the dominant travel modes in the Midwest

region, will promote a number of environmental benefits in addition to those previously mentioned.

These include:

§ More efficient land use

§ Less noise pollution

§ Minimal alterations to hydrological characteristics

§ Minimal visual intrusion on the landscape

§ Minimal disturbances to natural flora and fauna

Rail Transportation Safety and Productivity Improvements

The MWRRS infrastructure improvements will increase rail safety and productivity both for its own

operations and for commuter, long-distance, and freight rail services in the region.  In addition, the



TEMS, Inc.     10-8 Midwest Regional Rail System Strategic Assessment and Business Plan

provision of improved railway crossings and signaling equipment will result in increased highway

safety.  It is anticipated that, by 2010, 30 percent of the grade crossings currently existing on

MWRRS rights-of-way will be closed.



11. Other Service, Financial and Institutional Related Issues
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11.1 The Commercial Opportunity

In an increasingly global and service-oriented economy, the role of the private sector has been critical in

implementing changes and setting new standards in the transportation industry.  In developing these

new standards, the private sector has used two key management tools–productivity gains by investment

in new technologies and marketing strategies directed at opportunities that are emerging in the

transportation market.  In conceptualizing the MWRRS, the aim is to seek the productivity benefits of

adopting private sector tools as well as the benefits of partnering with the private sector, where

appropriate.  Both of these steps will improve the financial performance of the MWRRS as well as

provide a significant increase in economic benefits to the Midwest region.  The range of potential

public-private arrangements is illustrated in Exhibit 11.1.

Exhibit 11.1

Potential Public-Private Arrangements

11.1.1 Full Privatization

In the passenger rail sector of the transportation industry, full private sector participation would be

extremely difficult to achieve even in the most advantageous circumstances.  The operation of a

railroad requires very significant infrastructure investments that cannot be recovered at levels

required by the financial markets.  Even the freight railroads, which have traditionally been

privately held, would find it difficult to begin a new operation if they were required to go the capital

markets for their initial investment, given the three to eight percent real returns on investment they

have traditionally earned.  Furthermore, the existing private sector passenger air and bus businesses

are only profitable on a marginal basis, i.e., excluding infrastructure costs.  For example, air carriers

only pay for the services they use at an airport rather than the total infrastructure costs required to
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build and operate an airport, and bus companies are not required to fully pay for the highway

infrastructure they use.

If passenger rail is evaluated on the same marginal basis, i.e., requiring the service to cover only its

operating costs, then the private sector would be able to play a more significant long-term role in

the provision of passenger rail services.  Private sector firms may be willing to assume full

responsibility for operations, if the initial capital investment is provided by the public sector and the

potential for financial gain outweighs the business risk.  This would be particularly true if the

passenger rail system can take advantage of productivity gains due to new technology and

modernization programs that reflect the needs of the modern intercity traveler.  In general, it must

be recognized that, as in the case of funding toll authorities, the private sector is likely to treat the

passenger rail industry with caution until it has proved its market potential and operated profitably

for a number of years.

11.1.2 Private Sector Participation

With a focus on world markets, business travel involves more people traveling further as business

becomes increasingly global.  In addition, the increasing real income of the global market is

changing the level and types of personal travel occurring as individuals make more long-distance

trips to increasingly remote locations in the world as part of their recreational and leisure travel.  As

a result, travelers have become more sophisticated and educated on travel options and choices.

Travel suppliers, particularly in European, Asian and Australian markets, have responded to the

competition by providing an increasingly sophisticated and improved range of transportation

choices.  Private sector participation, accordingly, offers opportunities to increase the range and

quality of service offered.

The revolution in transportation management control as a result of new technologies has also

resulted in a wide range of changes in the transportation industry.  These include the ability of a

business to monitor and diagnose the performance of its operations and the level of quality control it

can provide in terms of products and services.  These changes also improve the ability to respond

quickly and correctly to customer needs for goods and services, from just-in-time delivery of

products and services to improved customer information and care systems, to lower capital and

operating costs and enhanced service capacities.
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The net effect of all of this has been a redefinition of transportation services and significant cost

reductions in the provision of these services.  This includes the capital cost of vehicles per unit

output, the operating and maintenance costs of vehicles, the enhancement of passenger convenience

and comfort, and the provision of new amenities.

In evaluating the MWRRS business potential, it was concluded from an assessment of passenger

rail and other transportation systems that varying levels of private sector participation would be

possible, depending on the level of traffic associated with each scenario.  In the Conservative

scenario, it is probable that significant problems would be experienced in attempting to obtain

private sector participation because of low throughput.  However, in the Moderate scenario, the

level of private sector participation may range from 15 to 30 percent.  It is reasonable to suggest that

in the Moderate scenario the private sector might consider providing the following services:

§ Operation of the passenger rail system

§ On-board services

§ Main terminals and stations

§ Feeder bus services

§ Vehicle maintenance

§ Track maintenance (the railroads).

Exhibit 11.2

Anticipated Private Participation by Scenario
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While the public sector will most likely need to provide most of the capital costs of the MWRRS,

the scale of private participation in operations could be substantial and, once established, may well

exceed the original estimated contribution of 15 to 30 percent.  Also, the increased ridership and

increased activity at stations could result in significant private sector interest in commercial services

and the development of stations into major economic centers.  It is anticipated that the following

additional services could be provided by the private sector:

§ Multimodal operations

§ Taxi services

§ Auto rentals

§ Parking facilities

§ Hotels

§ Retail–restaurants, shops,

personal services

§ Office facilities

§ Telecommunications.

In the financial analysis, there is no net income to the MWRRS from the provision of these services

by the private sector, which is itself a conservative assumption.  On the other hand, there is a

presumption that this quality of service will be part of the MWRRS, because it is this type of service

which leads to the projected ridership and revenue.

The scale of benefit to be derived at each station in the system could be significant, and would

extend to and enhance the urban environments surrounding them.  With the implementation of the

Moderate scenario, the increase in train service and passengers at the Chicago hub and mainline

terminal stations would be such that private sector joint development opportunities would exist at

stations and in surrounding areas for commercial, office, and retail facilities.  It is expected that, at

the levels of commercial opportunity available, the private sector would be eager to work with the

public sector in the redevelopment of these major stations.  Jointly, the private and public sectors

could readily raise hundreds of millions of dollars for redevelopment as happened at Union Station

in Washington, D.C.

11.2 Operator Selection Criteria

It is contemplated that the MWRRS would have a franchise or partnership type of agreement with a

rail operator.  The public sector would establish service criteria for the MWRRS and pass through

federal and state capital funds, while operations and maintenance would be provided by an operator

experienced in providing passenger rail services.  The operator would provide counsel on the
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establishment of service criteria, develop the authorized service, and operate and maintain the

system to a high standard.  The requirements for the operator would include, but not be limited to:

Experience:  The existence of an operating entity that has demonstrated knowledge and capabilities

in the management, scheduling, maintenance, planning, and financial control of rail facilities.

Service:  The ability to provide high quality, reliable service combined with an affordable rate

structure based upon an appropriate grant of resources and investment.

On-time Performance: The ability to provide high quality, reliable service by consistently

maintaining schedules determined in the agreed-upon service plan.

Planning:  The experience and capability to plan for effective operations, maintenance, engineering

and mechanical requirements.

Marketing:  Experience in marketing a modern, efficient passenger rail system.

Right of Access:  The ability to negotiate with the freight railroads and gain access to the lines to be

used for the MWRRS at cost-effective track access fees and a high level of priority.

Scale of Operation: Experience in managing a regional rail system with operations of more than 15

million train miles per year.

Insurance:  The ability to develop and manage safety programs, negotiate and maintain adequate

insurance coverage at an acceptable cost, and handle claims and administration and oversee

litigation where necessary.

Labor:  The ability to negotiate with organized labor and maintain relationships that would not

unreasonably threaten system performance.  This includes the ability to work with labor to derive

mutually beneficial productivity agreements.

Recognition:  Public recognition of the operator as a viable transportation entity.

Governance:  A proven capacity to provide the management for business operations, with

accountability for delivering quality service at the authorized cost.

Financial Participation: The willingness to provide some measure of direct investment, either in

cash or in-kind services and/or equipment and the ability to help secure appropriate public funding

support.  The ability to follow financial policies, adhere to financial plans, and manage all funding

and receipts from operations.
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Facilities:  The demonstrated ability to secure appropriate facilities for public access either by

lease, purchase or other arrangements.  The ability to contract with appropriate entities to assure the

ongoing viability of the system for the public.

Equipment:  The ability to acquire or provide appropriate equipment, maintain the equipment, and

provide effective management and control.

Implementation:  Experience in developing and implementing a large regional rail system, and the

ability to minimize start-up time.

Other factors to be considered in selecting the system operator include:

§ Vendor financing expertise

§ Reserve equipment and other resources

§ Infrastructure development (design, construction and testing)

§ Equipment development (design, procurement and testing)

§ Purchasing power

§ Tax status and structure

§ Safety programs.

In the consultant team’s view, Amtrak is the operator of choice.  However, the states involved in

this study have differing statutory provisions (e.g., procurement requirements), and both policy

deliberations and appropriate terms and conditions of engagement will have to be determined at a

later time.

The consultant team’s analysis shows there are substantial advantages to Amtrak being the system

operator.  No other operator can be cited as having a guaranteed right of track access to the freight

rail lines as provided to Amtrak by the Federal Rail Passenger Services Act of 1971.  In addition,

the freight railroads may be extremely reluctant to extend this privilege to other operators.  Amtrak

is highly experienced in providing intercity rail service throughout the Midwest region and has the

background, contacts and capabilities necessary to successfully implement the MWRRS.

Regardless of the entity selected, the MWRRS concept mandates the cost-effective provision of

services and a high quality of service to achieve the financial operating results projected in this

study.  To that end, it should be recognized that the MWRRS provides a paradigm shift toward a
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well capitalized and highly developed passenger rail system.  As such, it is incomparable to

Midwest rail services as they exist today, affording fresh opportunity for innovation.

11.3 Institutional Arrangements

As the MWRRS progresses to more detailed planning and ultimately to securing funding for

implementation, there will be a number of diverse activities that require multi-state participation

and cooperation.  As this sequence of activities progresses, there will be a need to define the

institutional arrangement that will best facilitate the implementation and development of the

MWRRS.

There are a variety of arrangements that may be utilized to organize and coordinate the interests of

the states, federal agencies and the railroads.  While some arrangements are more appropriate for

early planning and development activities, ultimately a choice will be made regarding the

implementation and operation of the MWRRS.  Exhibit 11.3 illustrates examples of possible

arrangements.

Exhibit 11.3

Continuum of Institutional Arrangements

Certain guiding principles should be defined when determining institutional arrangements to

support MWRRS activities.  Foremost among these should be to ensure that any institutional

arrangement is designed in a manner that minimizes intrusion on the authorities, powers, and

immunities currently enjoyed by each state.  While the form of arrangement is important, equal

Legal agreement between states to
perform mutually beneficial
activities

Legislated agreement
resultingin state law that binds states to
ato a mutual responsibility

Authority delegated to a state
DOTor group of states for a specific
purpose

More
Formal

Memorandum of Agreement among
statesstates designating collective action
andand identifying a lead agency to
representrepresent states

Less
Formal



TEMS, Inc.     11-8 Midwest Regional Rail System Strategic Assessment and Business Plan

attention must also be given to identifying when multi-state arrangements are necessary and what

authorities need be incorporated into the arrangement.  Activities for the MWRRS requiring multi-

state arrangements fall into three categories–project planning, business arrangements, and policy

oversight.

11.3.1 Project Planning

Project planning requires arrangements that support joint funding and collective oversight among

the states.  An institutional arrangement defined and formulated by a jointly signed letter or a

Memorandum of Understanding by each of the participating states and/or agencies should prove

sufficient to successfully proceed with project planning for the MWRRS.  Project planning

activities include:

§ Hiring consultants

§ Project planning oversight

§ Environmental considerations

§ Garnering stakeholder project support.

11.3.2 Business Arrangements

Business arrangements entail contractual agreements with lending institutions, investors, suppliers,

and contractors, and negotiating track access with the freight railroads.  As such, provision must be

made to protect the interest of states, define fiduciary responsibilities, and achieve objectives

according to a schedule and within limits of affordability.  Likewise, investors and contractors will

seek clarity regarding both project definition and financial responsibility.  The federal government,

in particular, will require that a Designated Recipient be named by the states that would submit

grant applications, receive grant funds, and be responsible for protecting and maintaining the federal

assets resulting from the MWRRS.  Business activities would include the following:

§ Issuance and retirement of state debt

§ Applying for and receipt of federal funding

§ Procurement of rolling stock and equipment

§ MWRRS construction

§ Selection of a MWRRS operator
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An entity for the collective governance of many of these activities would enhance the effectiveness

of project oversight, as well as provide for efficient, comprehensive project management by the

states.  It is important that policy governance be defined to be more than just advisory.  The

governance entity must have authority to direct action.  It is contemplated that these objectives can

be met through an interstate agreement.

The states can enter into agreements among themselves to make the contractual arrangements that

would be necessary to achieve intercity service within the jurisdictions of the contracting states.  A

contract can be established quickly and without legislative approval.  It is flexible in design,

providing states the ability to form a contractual arrangement that is tailored to their needs

Congress has allowed states, or agencies or authorities created by states, to enter into interstate

agreements called “compacts.”  The Amtrak Reform and Privatization Act passed in 1997 gave

blanket consent for states to enter into interstate agreements to promote the provision of intercity

passenger rail service, including retaining an existing service or commencing a new service,

assembling rights-of-way, and performing capital improvements or acquiring rolling stock.  Under

this authority, interstate agreements can be executed by the governor, or another authorized state

agent.  While state legislative enactment of compacts is not required under federal law, states have

pursued such authority with several existing compacts.

Interstate agreements provide the states with a formal structure to band together to establish an

intercity passenger rail service such as the MWRRS.  Through these agreements, whether a contract

or compact, the system may be operated across state lines and include joint administrative and

financial responsibilities.

11.3.3 Policy Oversight

The institutional arrangement would identify the responsibilities of the states in deciding MWRRS

policy and broad service delivery issues.  It would also outline responsibilities for management

oversight of the rail operator, including periodic review of operating performance and contractor

performance.  Policy oversight would include the following areas:

§ Train operator oversight

§ Capital investment policy

§ Operations policy and performance
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§ Receipt of revenue/payment of subsidy

§ System expansion and preservation.

The establishment of a policy oversight committee or a more formal board structure (e.g., MWRRS

policy board) with oversight functions would also be an appropriate arrangement.  The authority of

the policy board would be derived from an agreement among the member states.  The policy board

would interact with the rail operator through the provision of required funds and the specification of

the service plans.  The rail operator would operate in a commercial environment as a strictly private

sector, for-profit business.  It is essential to the future of the MWRRS to separate the policy board’s

requirement for service and funding oversight from the operator’s business requirements to be

profitable.  It is anticipated that the operator would set up a core management team and provide

independent business accountability for the MWRRS.

11.4 Allocation of Costs and Revenues

As the MWRRS enters the implementation phase and when operations begin, agreements must be

reached between the states regarding cost allocation.  Inasmuch as possible, costs and revenues

allocated to a state should be directly related to the benefits received by that state.  Costs for which

allocation principles are required include infrastructure and right-of-way, rolling stock, stations and

maintenance facilities, and operating costs and revenues.

11.4.1 Capital Costs

Infrastructure and Right-of-way Capital Costs

Infrastructure and right-of-way capital costs are identified as either system-level improvements to

be apportioned among all the participating states or as corridor and segment improvements to be

apportioned among specific states.  Improvements within twenty miles of the Chicago hub are

considered system improvements.  Federal funds are expected to be available to fund the majority

of the infrastructure and right-of-way capital costs.  The states will be required to fund a minimum

of 20 percent of the capital costs, and most of this will be an in-kind match derived from the

procurement of rolling stock.  The modest levels of matching funds required from each state for

infrastructure costs could be directly invested in that state.
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Rolling Stock

The implementation plan specifically identifies the number of train sets required for each corridor.

Costs for rolling stock, therefore, can be allocated to each corridor at each implementation stage.

Rolling stock could be acquired with pooled funds under a single contract, with individual states

holding title to certain vehicles.

Stations and Maintenance Facilities

The Chicago hub terminal and rights-of-way into the terminal are treated as system costs to be

shared by all corridors.  As previously discussed, significant infrastructure investments (i.e., $300-

400 million) will be made to provide effective access to the Chicago hub and mitigate freight and

commuter rail capacity limitations.  In developing the Chicago hub terminal, substantial economic

benefits are expected to accrue to the city of Chicago and a significant joint venture opportunity will

exist for station redevelopment.  Because it is anticipated that the Chicago development community

will invest in the Chicago hub terminal, a limited allowance for the terminal was included in the

capital cost estimates.

The projected capital costs also include basic funding for maintenance facilities and renovations for

other major terminals and local stations.  It is expected that any major improvements such as multi-

use centers will be sponsored by local governments, economic development groups, and private

developers.

11.4.2 Operating Costs and Revenues

In the first two years of operation, the MWRRS is projected to incur an operating loss.  Following

this period, revenue surpluses are projected to occur.  As a result, states need to consider how both

operating losses and surpluses should be allocated.  There are many examples nationwide involving

multi-state sharing of transit deficits and surpluses, e.g., the interstate agreement involving the

Washington Metropolitan Area Transit Authority.  Common factors used in allocating operating

losses and revenue surpluses include service area population within a jurisdiction, miles of service

operated, ridership levels, and level of service provided.

Alternative approaches to cost and revenue allocation reviewed by the consultant team suggest that

the use of only one variable in formulating an allocation method might disproportionately distribute

the financial burden of cost on the corridor end cities.  Accordingly, the consultant team has
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recommended a formula based on the population of key cities on the corridor, which provides a

more equitable balance between passenger benefit and train miles.

A formula incorporating both train miles and passengers levels as the basis for estimating operating

costs for the MWRRS would have great advantages, as these statistics will continue to be readily

available.  Whatever method is determined, it is incumbent upon the states in deriving an operating

cost allocation formula to agree upon the variables comprising the formulas and the factors used to

weight these variables.  Variables, which might be incorporated in an allocation formula, are given

in Exhibit 11.4.

Exhibit 11.4

Operating Cost Allocation Variables

Operating Variable Allocation Factor
Track and Right-of-way Maintenance Train Miles
Train Equipment Maintenance Train Miles

Energy Train Miles
Train Crew Train Miles

On-board  Services Crew Train Miles
Station Costs Passengers

Sales and Marketing Passengers
Insurance Passengers

11.4.3 Multi-state Corridors

Cost allocation formulas are required for both capital and operating costs when the ownership of the

corridors is not clear and there is a need to apportion capital costs, operating costs and revenues

among the states affected.  For a number of corridors, the responsibility has already been

determined.  The Chicago-St. Louis and Chicago-Carbondale corridors pertain to Illinois while the

Chicago-Detroit corridor pertains to Michigan and the St. Louis-Kansas City corridor to Missouri.

In the case of Chicago-Milwaukee corridor, there is an existing agreement that allocates

responsibility between Wisconsin and Illinois.  The multi-state corridors or segments requiring

separate allocation agreements are shown in Exhibit 11.5.



Midwest Regional Rail System Strategic Assessment and Business Plan TEMS, Inc.     11-13

Exhibit 11.5

Corridors and Responsibility Areas

In the case of the Chicago-Cleveland, Chicago-Cincinnati, and Chicago-Omaha corridors, the

revenue and cost allocation methods to be adopted should be reviewed carefully, as there is no

single formula that can deal with all the different equity and fairness issues raised by the these

corridors.  For example, on each of these corridors, the city at the end of the corridor is in a different

state than most of the track, and Cleveland, Cincinnati and Omaha will derive substantial benefits

from implementation of passenger rail service on the corridor.  For example, if a formula for only

using train miles were applied, Cleveland, Cincinnati and Omaha would derive substantial benefits

while funding less than a fair share of the costs.

The development of an appropriate allocation method for each corridor is complicated, and no

single method is likely to prove flexible enough to satisfy each situation.  The states will need to

coordinate and agree upon an appropriate method for allocating financial responsibility as was done

for the Chicago-Milwaukee corridor.  The methodology chosen to allocate operating revenue

surpluses or losses in a multi-state agreement should also be used to allocate infrastructure and

rolling stock capital costs.
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This study has identified the costs associated with and the benefits to be derived from the

implementation and operation of the Midwest Regional Rail System.  In particular, the study has

defined the market for passenger rail service in the Midwest region, developed an operating plan

and its associated operating costs, estimated needed infrastructure improvements and their

associated capital costs, developed a phasing plan for implementation, developed a draft financing

plan, and explored institutional arrangements needed to guide the implementation and operation of

the MWRRS.

Based on the results of the technical, financial and economic analyses conducted as part of this

study, it has been concluded that the MWRRS provides a viable regional intercity passenger rail

service which benefits from regional synergy, economies of scale, increased efficiencies and the use

of cost-effective technology.  The MWRRS promotes regional mobility and economic growth, and

it makes an important contribution to congestion management and improvement in air quality.

12.1 Mobility Benefits

Expand Regional Mobility

The MWRRS will connect the major metropolitan areas and urban centers within the Midwest

region.  It will encompass a rail network of more than 3,000 route miles and serve a population of

almost 60 million people.  More than 80 percent of the region’s population will reside within an

hour’s drive of a MWRRS rail station or feeder bus terminal.  The MWRRS will provide the travel

time and travel-related amenities that appeal to business and leisure travelers.  In many respects, the

conveniences provided by the MWRRS will exceed those offered by passenger air service,

including direct downtown-to-downtown service, access to smaller urban areas throughout the

system, and frequent connectivity to regional centers.  The MWRRS will also fill the void created

by the continuing decline of commercial air service to smaller urban areas in the Midwest region.

Increase the Attractiveness and Popularity of Intercity Rail Service

The MWRRS could reverse the erosion of intercity passenger rail services that has taken place over

the past several decades and has the potential to parallel the success of Amtrak’s service on the

Northeast Corridor.  It provides an opportunity to restore the value and utility of passenger rail

service in the Midwest region by broadening stakeholder support (e.g., elected officials, businesses,

and travelers).
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12.2 Environmental Benefits

Modal shift projections prepared as part of this study suggest that a large number of intercity trips

will be diverted from the automobile to the MWRRS.  This will lessen congestion along a number

of major highway corridors during peak travel times, thereby lessening the projected auto vehicle

miles for the region and significantly reducing automobile emissions.

12.3 Economic-related Benefits

Derived Economic Benefits

The MWRRS will generate significant user benefits and also provide reasonable levels of resource

savings in automobile operating costs and in both airport and highway congestion relief.  The 1.8

ratio of total benefits to total capital costs represents the highest level of economic benefit

associated with investment in a passenger rail service outside Amtrak’s Northeast Corridor.

Derived Community Benefits

The MWRRS will generate significant economic growth in the Midwest–4,000 construction jobs

associated with the implementation of the MWRRS, 1,500 new permanent jobs associated with the

operation of the service, as well as $9.1 billion in economic benefits that will generate substantial

increases in employment in the service, commercial, and tourism industries.  There will be

opportunities for redevelopment around stations located in urban areas.  The public and private

sectors will be able to participate in joint development projects ranging from the construction of

new multi-use terminals in major cities to the growth of new commercial, retail, and service

investments near suburban and intermediate stations.

Expanded Commercial Business Opportunities

Integral to the provision of a comprehensive and coordinated passenger rail service is the

availability of passenger amenities and complementary transportation services to make travel on the

MWRRS convenient and attractive.  Service and patronage levels will support a wide array

commercial business opportunities for large and small entrepreneurs.  Examples of business

opportunities include on-board food and business support services (e.g., cellular phones and

photocopying), food and shopping facilities at stations, and ground transportation services (e.g.,

taxis, buses, limousines, and rental cars).
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12.4 Additional Benefits

In addition to fostering regional mobility, generating substantial new economic growth, and

contributing to improved congestion management and air quality, the MWRRS system will also:

§ Provide a regional intercity passenger rail service for a capital investment of only $1

million per mile for infrastructure.

§ Provide a competitive passenger rail system with vastly improved travel times, service

frequencies, and fares that can compete with the air and auto modes

§ Offer its passengers a level of comfort and convenience that is comparable to that of air

§ Generate revenue surpluses after paying its operating costs that can offset the states’

share of the capital costs.

In addition, the MWRRS will:

§ Improve the safety and productivity of passenger and freight services through track,

signaling, and grade crossing improvements, thus keeping the Midwest region

competitive as a major transportation hub for the nation

§ Improve the performance and travel times of any separate Amtrak services by their using

the same improved track infrastructure and station facilities as the MWRRS.

12.5 Challenges

The MWRRS will encounter a series of challenges as the project proceeds with the planning and

implementation stages.  These challenges include:

Public Funding

Securing federal funding requires the states to form a strong coalition to advocate funding needs to

the U.S. Department of Transportation and its agencies and to the U.S. Congress.  A grassroots

effort to promote the project to state and local communities, businesses, Congress and other

interested groups will need to be undertaken to garner funding support.

Long-term Debt

The issuance of long-term debt requires advance financial planning by each state and coordination

among the states.  Modifications to state laws and debt ceilings might be required by some states.
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In addition, some states might not possess expressed authority to issue bonds for transportation

purposes.  Consequently, appropriate actions would need to be taken by states to obtain this

authority or identify an alternative financing strategy.

Freight Railroads

A critical component of the MWRRS plan is the use of freight rail lines for passenger services.

Capital investment in, and operation of, the MWRRS must be carefully integrated with the needs of

the railroads to mitigate potential conflicts and secure their cooperation and support.  While Amtrak

has the right to operate on lines owned by the freight railroads, there is a need for the states and the

MWRRS operator to work closely with the freight railroads to ensure their cooperation and support

for the project.

To ensure sufficient capacity for existing and future freight and passenger rail service needs,

significant infrastructure and signaling capacity has been added to each MWRRS corridor.  In most

cases, passenger rail operations require higher safety and track maintenance standards.  Funding for

the infrastructure improvements to meet these standards has been incorporated in the capital cost

estimates for the MWRRS.

Where significant capacity problems might be experienced by passenger use of the freight lines,

new lines have been added to the system. As a result, the freight railroads will receive significant

capital and operating support for their agreement to allow the MWRRS to access their track, and

will benefit in terms of significant productivity and safety improvements for their own services.

12.6 Next Steps

There are a number of actions that the nine participating states need take in order to continue the

momentum toward implementation of the MWRRS.  These actions can be separated into immediate

and short-term, medium-term (i.e., over the next two to three years) and long-term actions (i.e.,

three years and beyond).  Immediate and short-term actions that need to be taken include:

§ Plan endorsement by the states

§ Finalization of the implementation plan

§ Securing federal/state funds for advanced project planning

§ Building grassroots support for the project
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§ Discussions with the freight railroads.

Medium-term actions include:

§ Securing federal/state funds for preliminary engineering and design, and required

environmental reviews

§ Securing federal/state funds for construction

§ Refinement and finalization of the operating plan

§ Development of marketing program

§ Selection of construction projects.

Long-term actions involve:

§ Construction of phases 1 through 6 over a six-year period

§ Manufacture and assembly of rolling stock

§ Introduction of full MWRRS service by the year 2006.

Concurrent with continuing efforts to broaden and strengthen support for the MWRRS from local,

state and federal stakeholders, the business community and citizens, there is a need to advance the

technical planning for the proposed system, refine the financing plan and strategies, and develop

institutional arrangements related to the MWRRS.  These additional activities are necessary to

effectively define and position the MWRRS for funding and ultimately implementation.  Work on

these activities will be undertaken immediately following this study to enhance the case for the

MWRRS.
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Description of the COMPASS
88 Model System

The COMPASS8 Model System is a flexible multimodal demand forecasting tool that provides

comparative evaluations of alternative socioeconomic and network scenarios. It also allows input

variables to be modified to test the sensitivity of demand to various parameters such as elasticities,

values of time, and values of frequency.

The COMPASS8 Model System is structured on two principal models:  a Total Demand Model and a

Hierarchical Modal Split Model. For this study, these two models were calibrated separately for two

trip purposes, i.e., business and non-business (commuter, personal, and social).   Moreover, since the

behavior of short-distance trip-making is significantly different from long-trip-making, the database

was segmented by distance and independent models were calibrated for long trips and short trips.  For

each market segment, the models were calibrated on origin-destination trip data, network

characteristics, and base year socioeconomic data.

The models are calibrated on the base data.  In applying the models for forecasting, an incremental

approach known as the Apivot point@ method is used.  The Apivot point@ method preserves unique travel

flows present in the base data which are not captured by the model variables by applying model

growth rates to the base data observations.  Details on how this method is implemented are described

below.

Total Demand Model
The Total Demand Model, shown in Equation 1, provides a mechanism for assessing overall growth

in the travel market.

Where

Tijp = Number of trips between zones i and j for trip purpose p

SEijp = Socioeconomic variables for zones i and j for trip purpose p

Uijp = Total utility of the transportation system for zones i to j for trip purpose p

β0p, β1p, β2p = Coefficients for trip purpose p

As shown in Equation 1, the total number of trips between any two zones for all modes of travel,

segmented by trip purpose, is a function of the socioeconomic characteristics of the zones and the total

ijp ijp
UT = e ( SE )  e0p 1p 2p ijpβ β β (1)
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utility of the transportation system that exists between the two zones. For this study, trip purposes

included business and non-business, and socioeconomic characteristics included population,

employment, and per capita income. The utility function provides a logical and intuitively sound

method of assigning a value to the travel opportunities provided by the overall transportation system.

In the Total Demand Model, the utility function provides a measure of the quality of the transportation

system in terms of the times, costs, reliability and level of service provided by all modes for a given

trip purpose. The Total Demand Model equation may be interpreted as meaning that travel between

zones will increase as socioeconomic factors such as population and income rise or as the utility (or

quality) of the transportation system is improved by providing new facilities and services that reduce

travel times and costs. The Total Demand Model can therefore be used to evaluate the effect of

changes in both socioeconomic and travel characteristics on the total demand for travel.

Socioeconomic Variables

The socioeconomic variables in the Total Demand Model show the impact of economic growth on

travel demand. The COMPASS8 Model System, in line with most intercity modeling systems, uses

three variables (population, employment, and per capita income) to represent the socioeconomic

characteristics of a zone.  Different combinations were tested in the calibration process and it was

found, as is typically found elsewhere, that the most reasonable and stable relationships consists of the

following formulations:

Trip Purpose Socioeconomic Variable
Business EiEj(Ii+Ij)/2

Non-Business PiPj(Ii+Ij)/2

The business formulation consists of a product of employment in the origin zone, employment in the

destination zone and the average per capita income of the two zones.  Since business trips are usually

made between places of work, the presence of employment in the formulation is reasonable.  The non-

business formulation consists of a product of population in the origin zone, population in the

destination zone and the average per capita income of the two zones.  Non-business trips encompass

many types of trips but the majority are home-based and thus, greater volumes of trips are expected

from zones from higher population.

Travel Utility

Estimates of travel utility for a transportation network are generated as a function of generalized cost

(GC), as shown in Equation 2:
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Where

GCijp = Generalized cost of travel between zones i and j for trip purpose p

Because the generalized cost variable is used to estimate the impact of improvements in the

transportation system on the overall level of trip-making, it needs to incorporate all the key modal

attributes that  affect an individual's decision to make trips. For the public modes (rail, bus, air), the

generalized cost of travel includes all aspects of travel time (access, egress, in-vehicle times), travel

cost (fares, tolls, parking charges), schedule convenience ( frequency of service, convenience of

arrival/departure times) and reliability.

The generalized cost of travel is typically defined in travel time (i.e., minutes) rather than dollars.

Costs are converted to time by applying appropriate conversion factors, as shown in Equation 3. The

generalized cost (GC) of travel between zones i and j for mode m and trip purpose p is calculated as

follows:

Where

TTijm = Travel time between zones i and j for mode m (in-vehicle time + station wait time
+ connection wait time + access/egress time + interchange penalty), with
waiting,  connect and access/egress time multiplied by a factor (greater than 1) to
account for the additional disutility felt by travelers for these activities

TCijmp = Travel cost between zones i and j for mode m and trip purpose p (fare +
access/egress cost for public modes, operating costs for auto)

VOTmp = Value of Time for mode m and trip purpose p

VOFmp = Value of Frequency for mode m and trip purpose p

VORmp = Value of Reliability for mode m and trip purpose p

Fijm = Frequency in departures per week between zones i and j for mode m

Cijm = Convenience factor of schedule times for travel between zones i and j for mode m

OTPijm = On-time performance for travel between zones i and j for mode m

OH = Operating hours per week

Station wait time is the time spent at the station before departure and after arrival.  Air travel generally

ijp ijpU  =  f( GC ) (2)

ijmp ijm
ijmp

mp

mp

mp ijm ijm

mp ijm

mp

GC = TT +
TC

VOT
+

VOF xOH

VOT x F x C
+

VOR (- OTP )

VOT

exp
(3)
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has higher wait times because of security procedures at the airport, baggage checking and the

difficulties of loading a plane.  Air trips were assigned wait times of 45 minutes while rail trips were

assigned wait times of 30 minutes and bus trips were assigned wait times of 20 minutes.  On trips with

connections, there would be additional wait times incurred at the connecting station.  Wait times are

weighted higher than in-vehicle time in the generalized cost formula to reflect their higher disutility as

found from previous studies.  Wait times are weighted 70 percent higher than in-vehicle time for

business trips and 90 percent higher for non-business trips.

Similarly, access/egress time has a higher disutility than in-vehicle time.  Access time tends to be

more stressful for the traveler than in-vehicle time because of the uncertainty created by trying to catch

the flight or train.  Based on previous work, access time is weighted 30% higher than in-vehicle time

for air travel 80 percent higher for rail and bus travel.

TEMS has found from previous studies that the physical act of transferring trains (or buses or planes)

has a negative impact beyond the times involved.  To account for this disutility, interchanges are

penalized time equivalents.  For both air and rail travel, each interchange for a trip results in 40

minutes being added to the business generalized cost and 30 minutes being added to the non-business

generalized cost.  For bus travel, the interchange penalties are 20 minutes and 15 minutes for business

and non-business, respectively.

The third term in the generalized cost function converts the frequency attribute into time units. 

Operating hours divided by frequency is a measure of the headway or time between departures.  It is

this measure on which tradeoffs are made in the stated preference surveys resulting in the value of

frequencies.  Although there may appear to some double counting because the station wait time in the

first term of the generalized cost function is included in this headway measure, it is not the headway

time itself that is being added to the generalized cost.  The third term represents the impact of

perceived frequency valuations on generalized cost.  TEMS has found it very convenient to measure

this impact as a function of the headway.

The convenience of the departure/arrival times was modeled only for the rail mode.  It is incorporated

in the generalized cost as a factor (Cijm) multiplying the frequency.  The factor is based on assigning

each departure and arrival time in the timetable a desirability index corresponding to the graph shown

in Exhibit 1.  This graph was derived from responses given by rail passengers about preferred arrival

and departure times in the 1993 Illinois Rail Passenger Survey.  Note that the peak times are 8 a.m. to

9 a.m. and about 5 p.m..  The product (Fijm x Cijm) can be interpreted as an effective level of service. 

The modeling of schedule times is more important for rail than the other modes because current

timetables result in trains, especially long-distance trains, arriving (or departing) from some stations in

the very early morning (1 a.m. to 5 a.m.).  To explain the lower ridership from these stations, the
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schedule time must be considered in addition to the frequency of service.  One such station currently is

Cleveland where the two daily trains are scheduled to stop at 3:01 a.m., 3:16 a.m., 4:09 a.m., and

6:17 a.m.

The fourth term of the generalized cost function is a measure of the value placed on reliability of the

mode.  Reliability statistics in the form of on-time performance (fraction of trips considered to be on

time) were obtained for the rail and air modes only.  The negative exponential form of the reliability

term implies that improvements from low levels of reliability have slightly higher impacts than similar

improvements from higher levels of reliability.

Calibration of the Total Demand Model

In order to calibrate the Total Demand Model, the coefficients are estimated using linear regression

techniques. Equation 1, the equation for the Total Demand Model, is transformed by taking the

natural logarithm of both sides, as shown in Equation 4:

This provides the linear specification of the model necessary for regression analysis.

The segmentation of the database by trip purpose and trip length resulted in four sets of models.  Trips

which would cover more than 160 miles on the road are considered long trips.  This cutoff was 

chosen because travel behavior switches significantly around this level with travelers considering faster

modes such as air and high speed rail over the automobile. In the base data, the average trip length for

the short-distance model is approximately 80 miles while the average trip length for the long-distance

model is about 310 miles.  The results of the calibration for the Total Demand Models are given in

Exhibit 2.

In evaluating the validity of a statistical calibration, there are two key statistical measures: t-statistics

and R2.  The t-statistics are a measure of the significance of the model's coefficients; values of 1.95

and above are considered Agood@ and imply that the variable has significant explanatory power in

estimating the level of trips. The R2 is a statistical measure of the Agoodness of fit@ of the model to the

data; any data point that deviates from the model will reduce this measure.  It has a range from 0 to a

perfect 1, with 0.4 and above considered Agood@ for large data sets.

Based on these two measures, the total demand calibrations are excellent.  The t-statistics are very

high, aided by the large size of the Midwest data set.  There are about five times as many long-

log log(T )= + ( SE )+ (U )ijp 0p 1p ijp 2p ijpβ β β (4)
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distance observations as short-distance observations, resulting in higher t-statistics for the long-

distance models.  The R2  values imply very good fits of the equations to the data.

As shown in Exhibit 2,  the socioeconomic elasticity values for the Total Demand Model are close

to 0.7, meaning that each 1 percent growth in the socioeconomic term generates approximately a 0.7

percent growth in trips.  Since each component of the socioeconomic term will have this elasticity, a

one percent increase in population (or employment) of every zone combined with a one percent

increase in income will result in a 2.1 percent growth in trips.

The coefficient on the utility term is not exactly an elasticity but it can be used as an approximation. 

Thus, the transportation system or network utility elasticity is higher for short distance-trips than long-

distance trips, with each 1 percent improvement in network utility or quality as measured by

generalized cost (i.e., travel times or costs) generating approximately an 0.7 percent increase for long

trips and 1.1 percent increase for short trips.  The higher elasticity on short trips is partly a result of 

the scale of the generalized costs.  For short trips, a 30 minute improvement would be more

meaningful than the same time improvement on long trips, reflecting in the higher elasticity on the

short-distance model.
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Exhibit 2
Total Demand Model Coefficients(1)

Long-Distance Trips (more than 160 miles driving distance)

Business log(Tij) = - 13.4 + 0.710 SEij + 0.684 Uij R2=0.91
(146) (123)

where  Uij = log[exp(-1.12 + 0.679 UPub) + exp(-0.00460 GCCar)]

Non-Business log(Tij) = - 13.4 + 0.708 SEij + 0.744 Uij R2=0.92
(176) (172)

where  Uij = log[exp(-2.77 + 0.685 UPub) + exp(-0.00557 GCCar)]

Short-Distance Trips (driving distance of 160 miles or less))

Business log(Tij) = - 11.4 + 0.759 SEij + 0.933 Uij R2=0.68
  (15)  (15)

where  Uij = log[exp(-6.69 + 0.965 UPub) + exp(-0.0153 GCCar)]

Non-Business log(Tij) = - 7.00 + 0.636 SEij + 1.231 Uij R2=0.63
  (31)  (31)

where  Uij = log[exp(-7.73 + 0.658 UPub) + exp(-0.0155 GCCar)]

(1) t-statistics are given in parentheses.

The utility functions are functions of the generalized costs of the modes of travel.  In deriving the total

utility term, a special Alogsum@ approach is used in which utilities are built up from individual modes

in a recursive fashion.  Further details are provided below.  Thus, the total utility is derived from car

generalized cost and the public mode utility which itself is derived from the generalized costs of its

constituent modes (i.e. air, rail, bus).  The exact form for the public mode utility function is

determined from the calibration process for the modal split models to be described in the next section.
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Incremental Form of The Total Demand Model

The calibrated Total Demand Models could be used to estimate the total travel market for any zone

pair using the population, employment, income and the total utility of all the modes.  However, there

would be significant differences between estimated and observed levels of trip-making for many zone

pairs despite the good fit of the models to the data.  For example, travel to summer cottages in the

Michigan Upper Peninsula cannot be explained well by the socioeconomic measures used.  To

preserve the unique travel patterns contained in the base data, the incremental approach or Apivot
point@ method is used for forecasting.

In the incremental approach, the base travel data assembled in the database are used as Apivot@ points

and forecasts are made by applying trends to the base data.  The total demand equation as described 

in Equation 1 can be rewritten into the following incremental form which can be used for forecasting:

where

Tf
ijp = Number of trips between zones i and j for trip purpose p in forecast year

Sef
ijp = Socioeconomic variables for zones i and j for trip purpose p in forecast year

Uf
ijp = Total utility of the transportation system for zones i to j for trip purpose p in

forecast year

Note: Variables with superscript b refer to base year values.

In the incremental form, the constant term disappears and only the elasticities are important.

Modal Split Model
The role of the Modal Split Model is to estimate relative modal shares, given the Total Demand Model

estimate of the total market. The relative modal shares are derived by comparing the relative levels of

service offered by each of the travel modes. The COMPASS8 Modal Split Model uses a nested logit

structure, which has been adapted to model the intercity modal choices available in the study area

The main feature of the Hierarchical Modal Split Model structure is the increasing commonality of

ijp
f

ijp
b

ijp
f

ijp
b

(U - U )T

T
= (

SE

SE
)  e1p 2p ijp

f
ijp

bβ β (5)
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travel characteristics as the structure is descended. The first level of the hierarchy separates private

auto travelCwith its spontaneous frequency, low access/egress times, low costs, and highly

personalized characteristicsCfrom the public modes. The second level of the structure separates airC

the fastest, most expensive, and perhaps most frequent and comfortable public modeCfrom the rail

and bus surface modes.  The lowest level of the hierarchy separates rail, a potentially faster, more

reliable, and more comfortable mode, from the bus mode.

Form of the Modal Split Model

To assess modal split behavior, the logsum utility function, which is derived from travel utility theory,

has been adopted. As the modal split hierarchy is ascended, the logsum utility values are derived by

combining the generalized costs of travel. Advantages of the logsum utility approach are, one, the

introduction of a new mode will increase the overall utility of travel and, two, a new mode can readily

be incorporated into the Modal Split Model, even if it was not included in the base-year calibration.

As only two choices exist at each level of the modal split hierarchical structure, a Binary Logit Model

is used, as shown in Equation 5:

where

Pijmp = Percentage of trips between zones i and j by mode m for trip purpose p

Uijmp, Uijnp = Utility functions of modes m and n between zones i and j for trip purpose p

ρ = nesting coefficient

In Equation 6, the utility of travel between zones i and j by mode m for trip purpose p is a function of

the generalized cost of travel.  Where mode m is a composite mode (e.g., the surface modes in the

third level of the Modal Split Model hierarchy, which consist of the rail and bus modes), the utility of

travel,  as described below, is derived from the utility of the two or more modes it represents.

ijmp

U /

U / U /P  =  
e

e  +  e

ijmp

ijmp ijnp

ρ

ρ ρ (6)
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Utility of Composite Modes

Where modes are combined, as in the upper levels of the modal split hierarchy, it is essential to be

able to measure the Ainclusive value@ of the composite mode, e.g., how the combined utility for bus

and rail compares with the utility for bus or rail alone. The combined utility is more than the utility of

either of the modes alone, but it is not simply equal to the sum of the utilities of the two modes. A

realistic approach to solving this problem, which is consistent with utility theory and the logit model,

is to use the logsum function. As the name logsum suggests, the utility of a composite mode is defined

as the natural logarithm of the sum of the utilities of the component modes. In combining the utility of

separate modes, the logsum function provides a reasonable proportional increase in utility that is less

than the combined utilities of the two modes but reflects the value of having two or more modes

available to the traveler.  For example:

Suppose
Utility of Rail or Urail  =  α + βGCrail

Utility of Bus or Ubus  =  γGCbus

Then
Inclusive Utility of Surface Modes, or Usurface  =  log(eUrail + eUbus)

It should be noted that improvements in either rail or bus will result in improvements to the inclusive

utility of the surface modes.

In a nested binary logit model, the calibrated coefficients associated with the inclusive values of

composite modes are called the nesting coefficients and take on special meaning. If one of these

coefficients is equal to 1, then that level of the hierarchical model collapses and two levels of the

hierarchy essentially become one. At this point, the Modal Split Model is a multinomial logit model

that is analyzing three or more modes, i.e., all the modes comprising the composite mode as well as

the other modes in that level of the hierarchy. If one of the coefficients is greater than 1, then the

hierarchy has been incorrectly specified and counterintuitive forecasts will result. Because of the

assumptions behind the Modal Split Model, the coefficients must decrease as the modal split hierarchy

is ascended or counterintuitive results will occur. Thus, the coefficients provide a check on whether

the Modal Split Model hierarchy has been specified correctly.
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Calibration of the Modal Split Model

Working from the bottom of the hierarchy up to the top, the first analysis is that of the rail mode

versus the bus mode. As shown in Exhibit 4, the model was effectively calibrated for the two trip

purposes and the two trip lengths, with reasonable parameters and R2 and t values. All the coefficients

have the correct signs such that demand increases or decreases in the correct direction as travel times

or costs are increased or decreased, and all the coefficients appear to be reasonable in terms of the size

of their impact. Rail travelers are more sensitive than bus travelers to time and cost. This is as

expected, given the general attitude that travelers, and in particular business travelers, have toward the

bus mode.  The higher coefficients on the short-distance models are partly due to the scale effect 

where the same time or cost improvements would be more meaningful on shorter trips.
Exhibit 4
Rail versus Bus Modal Split Model Coefficients(1)

Long-Distance Trips (more than 160 miles driving distance)

Business log(PRail/PBus) = 3.76 - 0.00446 GCRail + 0.00413 GCBus R2=0.62
(5.7)   (7.7)   (4.4)

Non-Business log(PRail/PBus) = 2.36 - 0.00297 GCRail + 0.00196 GCBus R2=0.40
(11)   (16)   (9.5)

Short-Distance Trips (driving distance of 160 miles or less))

Business log(PRail/PBus) = 3.12 - 0.00640 GCRail + 0.00499 GCBus R2=0.46
(3.4)   (5.2)   (2.2)

Non-Business log(PRail/PBus) = 0.82 - 0.00445 GCRail + 0.00352 GCBus R2=0.42
(2.2)   (10)   (9.4)

(1) t-statistics are given in parentheses.

The constant term in each equations indicates the degree of bias towards one mode or the other.  Since

the terms are positive in all the market segments, there is a bias towards rail travel that is not

explained by the variables (times, costs, frequencies, reliability) used to model the modes.  As

expected, this bias is larger for business travelers who tend to have very negative perceptions of

intercity bus.

For the second level of the hierarchy, the analysis is of the surface modes (rail and bus) versus air.

Accordingly, the utility of the surface modes is obtained by deriving the logsum of the utilities of rail
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and bus. As shown in Exhibit 5, the model calibrations for both trip purposes are all statistically

significant, with good R2 and t values and reasonable parameters.  As indicated by the air coefficients,

short-distance travelers are less sensitive to changes in the air costs than long-distance travelers.  One

explanation is some short-distance air trips are special trips responding to personal or business

emergencies and are thus, cost insensitive.  As indicated by the constant terms, there is a large bias

towards air travel for long-distance trips.  However, for short trips, there is only a small bias towards

air for business travelers and for non-business travel, the bias, which is large, is actually towards the

surface modes.
Exhibit 5
Surface versus Air Modal Split Model Coefficients(1)

Long-Distance Trips (more than 160 miles driving distance)

Business log(PSurf/PAir) = -5.91 + 1.258 USurf + 0.00880 GCAir R2=0.77
 (13)  (19)   (12)

where  USurf = log[exp(3.76 - 0.00446 GCRail) + exp(-0.00413 GCBus)]

Non-Business log(PSurf/PAir) = -3.22 + 1.051 USurf + 0.00536 GCAir R2=0.48
 (22)  (29)   (27)

where  USurf = log[exp(2.36 - 0.00297 GCRail) + exp(-0.00196 GCBus)]

Short-Distance Trips (driving distance of 160 miles or less)

Business log(PSurf/PAir) = -1.10 + 1.078 USurf + 0.00380 GCAir R2=0.53
 (2.3)  (7.3)   (5.0)

where  USurf = log[exp(3.11 - 0.00640 GCRail) + exp(-0.00499 GCBus)]

Non-Business log(PSurf/PAir) =  3.01 + 1.387 USurf + 0.00155 GCAir R2=0.55
 (8.5)  (14)   (4.1)

where  USurf = log[exp(0.82 - 0.00445 GCRail) + exp(-0.00352 GCBus)]

(1) t-statistics are given in parentheses.

The analysis for the top level of the hierarchy is of auto versus the public modes. The public modes

are comprised of air and the surface modes (rail and bus). The utility of the public modes is obtained
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by deriving the logsum of the utilities of the air, rail, and bus modes.

As shown in Exhibit 6, the model calibrations for both trip purposes are all statistically significant,

with good R2 and t values and reasonable parameters in most cases.  The R2 value for the non-

business, short-distance model is a bit low and marginally acceptable.  Part of the reason for the poor

fit is that local transit trips are not included in the public trip database causing some of the observations

to deviate significantly from the model equation.  The constant terms show that there is a bias towards

the auto mode with the bias increasing with shorter trip length.
Exhibit 6
Public versus Auto Modal Split Model Coefficients(1)

Long-Distance Trips (more than 160 miles driving distance)

Business log(PPub/PAuto) = -1.12 + 0.679 UPub + 0.00460 GCAuto R2=0.62
 (13)  (46)   (69)

where  UPub = log[exp(-5.91 + 1.258 USurf) + exp(-0.00880 GCAir)]

Non-Business log(PPub/PAuto) =  -2.77 + 0.685 UPub + 0.00557 GCAuto R2=0.66
 (55)  (47)   (96)

where  UPub = log[exp(-3.22 + 1.051 USurf) + exp(-0.00536 GCAir)]

Short-Distance Trips (# 160 miles driving distance)

Business log(PPub/PAuto)  =  -6.69 + 0.965 UPub + 0.0153 GCAuto R2=0.51
 (24)  (8.8)   (15)

where  UPub = log[exp(-1.10 + 1.078 USurf) + exp(-0.00380 GCAir)]

Non-Business log(PPub/PAuto)  =  -7.73 + 0.658 UPub + 0.0155 GCAuto R2=0.38
 (49)  (12)   (18)

where  UPub = log[exp(3.01 + 1.387 USurf) + exp(-0.00155 GCAir)]

(1) t-statistics are given in parentheses.
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Incremental Form of the Modal Split Model

Using the same reasoning as described above, the modal split models are applied incrementally to the

base data rather than imposing the model estimated modal shares.  Different regions of the corridor

may have certain biases toward one form of travel over another and these differences cannot be

captured with a single model for the entire Midwest Regional Rail System.  Using the Apivot point@

method, many of these differences can be retained.  To apply the modal split models incrementally,

the following reformulation of the modal split models is used:

where

P fA = Percentage of trips using mode A in the forecast year

GC fA = Generalized cost for mode A in the forecast year

β,γ = Estimated coefficients

Note: Variables with superscript b refer to base year values.

For modal split models that involve composite utilities instead of generalized costs, the composite

utilities would be used in the above formula in place of generalized costs.  Once again, the constant

term is not used and the drivers for modal shifts are changes in generalized cost from base conditions.
Another consequence of the Apivot point@ method is that extreme changes from current trip-making

levels and current modal shares are rare.  Thus, since very few short-distance commuter trips are

currently being made on Amtrak, the forecasted growth in these trips will be limited despite the huge

auto market.
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General Obligation Bonds

Midwest Regional Rail System
Cash Flow from Financing

Preliminary Financial Analysis
(Thousands of 1997$)

Total 1,998           1,999           2,000           2,001           2,002           2,003           2,004           2,005           2,006           
Sources of Funds

Financing
Bond Issuance 794,693$     -$                 -$                 -$                 -$                 399,972$     194,243$     100,263$     100,215$     -$                 
Grant Anticipation Notes (GANs) 340,459       72,699 267,760
    Subtotal 1,135,152    -                   -                   -                   -                   472,671       462,003       100,263       100,215       -                   

Federal Government Contribution 2,800,690    800              1,000           175,329       628,094       596,021       466,482       466,482       466,482       -                   

State and Local Contribution -                   
Cash or In-kind Contribution 450              200              250              -                   -                   -                   -                   -                   -                   -                   
Construction and Equipment Fund Transfer 1,019,366    -                   -                   -                   -                   424,361       415,012       90,018         89,975         -                   
Interest on Construction and Equipment Fund 20,814         -                   -                   -                   -                   8,722           8,456           1,818           1,818           -                   
    Subtotal 1,040,630    200              250              -                   -                   433,083       423,468       91,836         91,793         -                   

Capitalized Interest Fund (GANs) 31,491         -                   -                   -                   -                   -                   3,390           16,356         11,745         -                   
Interest on Capitalized Interest Fund (GANs) 1,619           -                   -                   -                   -                   -                   295              835              489              -                   
   Subtotal 33,110         -                   -                   -                   -                   -                   3,685           17,191         12,234         -                   

Total Sources of Funds 5,009,582$  1,000$         1,250$         175,329$     628,094$     1,501,775$  1,355,638$  675,772$     670,724$     -$                 

Uses of Funds

Planning and Engineering Costs 4,500$         1,000$         1,250$         1,250$         1,000$         -$                 -$                 -$                 -$                 -$                 
Infrastructure Capital Costs 3,026,227    -                   -                   141,829       490,927       874,304       743,033       459,183       316,951       -                   
Rolling Stock Costs 470,134       -                   -                   32,250         136,167       154,800       146,917       -                   -                   -                   

Total Capital Costs 3,500,861    1,000           1,250           175,329       628,094       1,029,104    889,950       459,183       316,951       -                   

Repayment of GANs (Principal) 340,459       -                   -                   -                   -                   -                   -                   99,135         241,324       -                   
Payment of Capitalized Interest (GANs) 33,110         -                   -                   -                   -                   -                   3,685           17,191         12,234         -                   

Construction and Equipment Fund-Federal Funds -                   -                   -                   -                   -                   -                   -                   -                   -                   -                   

Issuance of Grant Anticipation Notes (GANs)
Construction and Equipment Fund 305,879       -                   -                   -                   -                   65,260         240,619       -                   -                   -                   
Capitalized Interest Fund 31,491         -                   -                   -                   -                   6,780           24,711         -                   -                   -                   
GAN Issuance Fees 3,089           -                   -                   -                   -                   659              2,430           -                   -                   -                   

Total Grant Anticipation Notes (GANs) 340,459       -                   -                   -                   -                   72,699         267,760       -                   -                   -                   

Construction and Equipment Fund 713,488       -                   -                   -                   -                   359,101       174,394       90,018         89,975         -                   
Debt Service Reserve 69,284         -                   -                   -                   -                   34,871         16,935         8,741           8,737           -                   
Bond Issuance Fees 11,921         -                   -                   -                   -                   6,000           2,914           1,504           1,503           -                   

Total Bond Issuance 794,693       -                   -                   -                   -                   399,972       194,243       100,263       100,215       -                   

Total Uses of Funds 5,009,582$  1,000$         1,250$         175,329$     628,094$     1,501,775$  1,355,638$  675,772$     670,724$     -$                 
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General Obligation Bonds

Midwest Regional Rail System
Cash Flow Projections

Preliminary Financial Analysis
(Thousands of 1997$)

Total 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Sources of Cash

Operating Cash Flow 2,280,294$  -$                $0 $0 ($11,720) ($21,438) $1,885 $32,206 $69,849 $98,950 $106,951 $115,134

Interest Income on Debt Service Reserve 49,543        -                 -                 -                 -                 1,376          2,044          2,389          2,733          2,733          2,733          2,733          
Interest Income on Capital Reserve Fund 4,523          -                 -                 2                 35               104             172             210             227             
Interest Income on Operating Cash Surplus 150,574       -                 -                 -                 -                 47               746             1,732          2,806          
   Total Interest Earned 204,641       -                 -                 -                 -                 1,376          2,046          2,424          2,884          3,652          4,676          5,766          

Gross Cash Flow 2,484,935    -                 -                 -                 (11,720)       (20,062)       3,931          34,630        72,733        102,602       111,627       120,900       

Applications of Cash

State and Local Contribution to Financing 450             200             250             -                 -                 -                 -                 -                 -                 -                 -                 -                 
Contribution to MWRRS Capital Reserve Fund 115,673       -                 -                 -                 -                 -                 94               1,610          3,492          4,948          5,348          5,757          

Net Cash Flow 2,368,812$  (200)$          (250)$          -$                (11,720)$     (20,062)$     3,837$        33,019$       69,241$       97,654$       106,279$     115,143$     

Change in Cash Balance (Proforma)
  Beginning Cash Balance -$                -$                (200)$          (450)$          (450)$          (12,170)$     (32,232)$     (28,396)$     4,624$        73,864$       171,519$     277,798$     
  Increase (Decrease) in Cash 1,113,026    (200)            (250)            -                 (11,720)       (20,062)       3,837          33,019        69,241        97,654        106,279       115,143       
  Ending Cash Balance 1,113,026$  (200)$          (450)$          (450)$          (12,170)$     (32,232)$     (28,396)$     4,624$        73,864$       171,519$     277,798$     392,941$     

Cash Flow after Debt Service
Net Cash Flow 2,368,812$  (200)$          (250)$          -$                (11,720)$     (20,062)$     3,837$        33,019$       69,241$       97,654$       106,279$     115,143$     
Debt Service on Bonds (Principal and Interest) 1,255,786 -                 -                 -                 -                 34,871        51,806        60,548        69,285        69,285        69,285        69,285        

Net Cash Flow after Debt Service 1,113,026$  (200)$          (250)$          -$                (11,720)$     (54,934)$     (47,970)$     (27,529)$     (44)$            28,369$       36,994$       45,858$       

Deficit Recovered
Able to Pay
Debt Service
on Bonds
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General Obligation Bonds

Midwest Regional Rail System
Cash Flow Projections

Preliminary Financial Analysis
(Thousands of 1997$)

Sources of Cash

Operating Cash Flow

Interest Income on Debt Service Reserve
Interest Income on Capital Reserve Fund
Interest Income on Operating Cash Surplus
   Total Interest Earned

Gross Cash Flow

Applications of Cash

State and Local Contribution to Financing
Contribution to MWRRS Capital Reserve Fund

Net Cash Flow

Change in Cash Balance (Proforma)
  Beginning Cash Balance
  Increase (Decrease) in Cash
  Ending Cash Balance

Cash Flow after Debt Service
Net Cash Flow
Debt Service on Bonds (Principal and Interest)

Net Cash Flow after Debt Service

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

$123,504 $123,524 $130,558 $137,746 $145,092 $152,602 $160,280 $168,133 $176,166 $184,388 $192,804 $193,680

2,733          2,733          2,733          2,733          2,733          2,733          2,733          2,733          2,733          2,733          2,733          2,733          
243             252             259             274             289             304             319             335             351             368             385             394             

3,969          5,224          6,492          7,841          9,272          10,788        12,392        14,086        15,873        17,755        19,735        21,816        
6,946          8,210          9,485          10,848        12,294        13,826        15,445        17,155        18,958        20,856        22,853        24,943        

130,450       131,734       140,043       148,594       157,386       166,428       175,725       185,288       195,124       205,244       215,657       218,623       

-                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
6,175          6,176          6,528          6,887          7,255          7,630          8,014          8,407          8,808          9,219          9,640          9,684          

124,275$     125,557$     133,515$     141,707$     150,131$     158,798$     167,711$     176,881$     186,315$     196,025$     206,017$     208,939$     

392,941$     517,216$     642,773$     776,288$     917,995$     1,068,126$  1,226,924$  1,394,635$  1,571,516$  1,757,831$  1,953,856$  2,159,873$  
124,275       125,557       133,515       141,707       150,131       158,798       167,711       176,881       186,315       196,025       206,017       208,939       
517,216$     642,773$     776,288$     917,995$     1,068,126$  1,226,924$  1,394,635$  1,571,516$  1,757,831$  1,953,856$  2,159,873$  2,368,812$  

124,275$     125,557$     133,515$     141,707$     150,131$     158,798$     167,711$     176,881$     186,315$     196,025$     206,017$     208,939$     
69,285        69,285        69,285        69,285        69,285        69,285        69,285        69,285        69,285        69,285        69,285        69,285        

54,990$       56,272$       64,230$       72,422$       80,846$       89,513$       98,426$       107,596$     117,030$     126,740$     136,732$     139,654$     
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Revenue Bonds

Midwest Regional Rail System
Cash Flow from Financing

Preliminary Financial Analysis
(Thousands of 1997$)

Total 1998 1999 2000 2001 2002 2003 2004 2005 2006
Sources of Funds

Financing
Bond Issuance 795,955$     -$                 -$                 -$                 -$                 400,606$     194,551$     100,423$     100,375$     -$                 
Grant Anticipation Notes (GANs) 340,459       72,699 267,760
    Subtotal 1,136,414    -                   -                   -                   -                   473,305       462,311       100,423       100,375       -                   

Federal Government Contribution 2,800,690    800              1,000           175,329       628,094       596,021       466,482       466,482       466,482       -                   

State and Local Contribution -                   
Cash or In-kind Contribution 450              200              250              -                   -                   -                   -                   -                   -                   -                   
Construction and Equipment Fund Transfer 1,019,366    -                   -                   -                   -                   424,361       415,012       90,018         89,975         -                   
Interest on Construction and Equipment Fund 20,814         -                   -                   -                   -                   8,722           8,456           1,818           1,818           -                   
    Subtotal 1,040,630    200              250              -                   -                   433,083       423,468       91,836         91,793         -                   

Capitalized Interest Fund (GANs) 31,491         -                   -                   -                   -                   -                   3,390           16,356         11,745         -                   
Interest on Capitalized Interest Fund (GANs) 1,619           -                   -                   -                   -                   -                   295              835              489              -                   
   Subtotal 33,110         -                   -                   -                   -                   -                   3,685           17,191         12,234         -                   

Total Sources of Funds 5,010,844$  1,000$         1,250$         175,329$     628,094$     1,502,409$  1,355,946$  675,932$     670,884$     -$                 

Uses of Funds

Planning and Engineering Costs 4,500$         1,000$         1,250$         1,250$         1,000$         -$                 -$                 -$                 -$                 -$                 
Infrastructure Capital Costs 3,026,227    -                   -                   141,829       490,927       874,304       743,033       459,183       316,951       -                   
Rolling Stock Costs 470,134       -                   -                   32,250         136,167       154,800       146,917       -                   -                   -                   

Total Capital Costs 3,500,861    1,000           1,250           175,329       628,094       1,029,104    889,950       459,183       316,951       -                   

Repayment of GANs (Principal) 340,459       -                   -                   -                   -                   -                   -                   99,135         241,324       -                   
Payment of Capitalized Interest (GANs) 33,110         -                   -                   -                   -                   -                   3,685           17,191         12,234         -                   

Issuance of Grant Anticipation Notes (GANs)
Construction and Equipment Fund 305,879       -                   -                   -                   -                   65,260         240,619       -                   -                   -                   
Capitalized Interest Fund 31,491         -                   -                   -                   -                   6,780           24,711         -                   -                   -                   
GAN Issuance Fees 3,089           -                   -                   -                   -                   659              2,430           -                   -                   -                   

Total Grant Anticipation Notes (GANs) 340,459       -                   -                   -                   -                   72,699         267,760       -                   -                   -                   

Construction and Equipment Fund 713,490       -                   -                   -                   -                   359,101       174,395       90,019         89,975         -                   
Debt Service Reserve 70,526         -                   -                   -                   -                   35,496         17,238         8,898           8,894           -                   
Bond Issuance Fees 11,939         -                   -                   -                   -                   6,009           2,918           1,506           1,506           -                   

Total Bond Issuance 795,955       -                   -                   -                   -                   400,606       194,551       100,423       100,375       -                   

Total Uses of Funds 5,010,844$  1,000$         1,250$         175,329$     628,094$     1,502,409$  1,355,946$  675,932$     670,884$     -$                 
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Revenue Bonds

Midwest Regional Rail System
Cash Flow Projections

Preliminary Financial Analysis
(Thousands of 1997$)

Total 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Sources of Cash

Operating Cash Flow 2,280,294$  -$                $0 $0 ($11,720) ($21,438) $1,885 $32,206 $69,849 $98,950 $106,951 $115,134

Interest Income on Debt Service Reserve 50,431        -                 -                 -                 -                 1,400          2,080          2,432          2,782          2,782          2,782          2,782          
Interest Income on Capital Reserve Fund 4,523          -                 -                 2                 35               104             172             210             227             
Interest Income on Operating Cash Surplus 150,655       -                 -                 -                 -                 48               748             1,734          2,808          
   Total Interest Earned 205,608       -                 -                 -                 -                 1,400          2,082          2,466          2,934          3,702          4,727          5,817          

Gross Cash Flow 2,485,902    -                 -                 -                 (11,720)       (20,038)       3,967          34,672        72,783        102,652       111,678       120,951       

Applications of Cash

State and Local Contribution to Financing 450             200             250             -                 -                 -                 -                 -                 -                 -                 -                 -                 
Contribution to MWRRS Capital Reserve Fund 115,673       -                 -                 -                 -                 -                 94               1,610          3,492          4,948          5,348          5,757          

Net Cash Flow 2,369,780$  (200)$          (250)$          -$                (11,720)$     (20,038)$     3,873$        33,062$       69,291$       97,705$       106,330$     115,195$     

Change in Cash Balance (Proforma)
  Beginning Cash Balance -$                -$                (200)$          (450)$          (450)$          (12,170)$     (32,208)$     (28,334)$     4,728$        74,018$       171,723$     278,053$     
  Increase (Decrease) in Cash 1,091,502    (200)            (250)            -                 (11,720)       (20,038)       3,873          33,062        69,291        97,705        106,330       115,195       
  Ending Cash Balance 1,091,502$  (200)$          (450)$          (450)$          (12,170)$     (32,208)$     (28,334)$     4,728$        74,018$       171,723$     278,053$     393,248$     

Cash Flow after Debt Service
Net Cash Flow 2,369,780$  (200)$          (250)$          -$                (11,720)$     (20,038)$     3,873$        33,062$       69,291$       97,705$       106,330$     115,195$     
Debt Service on Bonds (Principal and Interest) 1,278,278 -                 -                 -                 -                 35,496        52,734        61,632        70,526        70,526        70,526        70,526        

Net Cash Flow after Debt Service 1,091,502$  (200)$          (250)$          -$                (11,720)$     (55,533)$     (48,861)$     (28,570)$     (1,235)$       27,179$       35,804$       44,669$       

Deficit Recovered
Able to Pay
Debt Service
on Bonds
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Revenue Bonds

Midwest Regional Rail System
Cash Flow Projections

Preliminary Financial Analysis
(Thousands of 1997$)

Sources of Cash

Operating Cash Flow

Interest Income on Debt Service Reserve
Interest Income on Capital Reserve Fund
Interest Income on Operating Cash Surplus
   Total Interest Earned

Gross Cash Flow

Applications of Cash

State and Local Contribution to Financing
Contribution to MWRRS Capital Reserve Fund

Net Cash Flow

Change in Cash Balance (Proforma)
  Beginning Cash Balance
  Increase (Decrease) in Cash
  Ending Cash Balance

Cash Flow after Debt Service
Net Cash Flow
Debt Service on Bonds (Principal and Interest)

Net Cash Flow after Debt Service

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

$123,504 $123,524 $130,558 $137,746 $145,092 $152,602 $160,280 $168,133 $176,166 $184,388 $192,804 $193,680

2,782          2,782          2,782          2,782          2,782          2,782          2,782          2,782          2,782          2,782          2,782          2,782          
243             252             259             274             289             304             319             335             351             368             385             394             

3,972          5,228          6,496          7,846          9,277          10,794        12,399        14,093        15,880        17,763        19,743        21,825        
6,998          8,262          9,538          10,902        12,348        13,880        15,500        17,211        19,014        20,913        22,911        25,001        

130,502       131,786       140,096       148,648       157,440       166,482       175,780       185,344       195,180       205,301       215,715       218,681       

-                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
6,175          6,176          6,528          6,887          7,255          7,630          8,014          8,407          8,808          9,219          9,640          9,684          

124,327$     125,610$     133,568$     141,760$     150,186$     158,852$     167,766$     176,937$     186,372$     196,082$     206,074$     208,997$     

393,248$     517,575$     643,185$     776,753$     918,513$     1,068,699$  1,227,551$  1,395,317$  1,572,255$  1,758,626$  1,954,708$  2,160,782$  
124,327       125,610       133,568       141,760       150,186       158,852       167,766       176,937       186,372       196,082       206,074       208,997       
517,575$     643,185$     776,753$     918,513$     1,068,699$  1,227,551$  1,395,317$  1,572,255$  1,758,626$  1,954,708$  2,160,782$  2,369,780$  

124,327$     125,610$     133,568$     141,760$     150,186$     158,852$     167,766$     176,937$     186,372$     196,082$     206,074$     208,997$     
70,526        70,526        70,526        70,526        70,526        70,526        70,526        70,526        70,526        70,526        70,526        70,526        

53,801$       55,084$       63,042$       71,234$       79,660$       88,326$       97,240$       106,411$     115,846$     125,556$     135,548$     138,471$     

C-6



Taxable Bonds

Midwest Regional Rail System
Cash Flow from Financing

Preliminary Financial Analysis
(Thousands of 1997$)

Total 1998 1999 2000 2001 2002 2003 2004 2005 2006
Sources of Funds

Financing
Bond Issuance 807,893$     -$                 -$                 -$                 -$                 406,615$     197,469$     101,928$     101,881$     -$                 
Grant Anticipation Notes (GANs) 340,459       72,699 267,760
    Subtotal 1,148,352    -                   -                   -                   -                   479,314       465,229       101,928       101,881       -                   

Federal Government Contribution 2,800,690    800              1,000           175,329       628,094       596,021       466,482       466,482       466,482       -                   

State and Local Contribution -                   
Cash or In-kind Contribution 450              200              250              -                   -                   -                   -                   -                   -                   -                   
Construction and Equipment Fund Transfer 1,019,366    -                   -                   -                   -                   424,361       415,012       90,018         89,975         -                   
Interest on Construction and Equipment Fund 20,814         -                   -                   -                   -                   8,722           8,456           1,818           1,818           -                   
    Subtotal 1,040,630    200              250              -                   -                   433,083       423,468       91,836         91,793         -                   

Capitalized Interest Fund (GANs) 31,491         -                   -                   -                   -                   -                   3,390           16,356         11,745         -                   
Interest on Capitalized Interest Fund (GANs) 1,619           -                   -                   -                   -                   -                   295              835              489              -                   
   Subtotal 33,110         -                   -                   -                   -                   -                   3,685           17,191         12,234         -                   

Total Sources of Funds 5,022,782$  1,000$         1,250$         175,329$     628,094$     1,508,418$  1,358,864$  677,437$     672,390$     -$                 

Uses of Funds

Planning and Engineering Costs 4,500$         1,000$         1,250$         1,250$         1,000$         -$                 -$                 -$                 -$                 -$                 
Infrastructure Capital Costs 3,026,227    -                   -                   141,829       490,927       874,304       743,033       459,183       316,951       -                   
Rolling Stock Costs 470,134       -                   -                   32,250         136,167       154,800       146,917       -                   -                   -                   

Total Capital Costs 3,500,861    1,000           1,250           175,329       628,094       1,029,104    889,950       459,183       316,951       -                   

Repayment of GANs (Principal) 340,459       -                   -                   -                   -                   -                   -                   99,135         241,324       -                   
Payment of Capitalized Interest (GANs) 33,110         -                   -                   -                   -                   -                   3,685           17,191         12,234         -                   

Issuance of Grant Anticipation Notes (GANs)
Construction and Equipment Fund 305,879       -                   -                   -                   -                   65,260         240,619       -                   -                   -                   
Capitalized Interest Fund 31,491         -                   -                   -                   -                   6,780           24,711         -                   -                   -                   
GAN Issuance Fees 3,089           -                   -                   -                   -                   659              2,430           -                   -                   -                   

Total Grant Anticipation Notes (GANs) 340,459       -                   -                   -                   -                   72,699         267,760       -                   -                   -                   

Construction and Equipment Fund 713,488       -                   -                   -                   -                   359,101       174,394       90,017         89,976         -                   
Debt Service Reserve 82,287         -                   -                   -                   -                   41,415         20,113         10,382         10,377         -                   
Bond Issuance Fees 12,118         -                   -                   -                   -                   6,099           2,962           1,529           1,528           -                   

Total Bond Issuance 807,893       -                   -                   -                   -                   406,615       197,469       101,928       101,881       -                   

Total Uses of Funds 5,022,782$  1,000$         1,250$         175,329$     628,094$     1,508,418$  1,358,864$  677,437$     672,390$     -$                 
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Taxable Bonds

Midwest Regional Rail System
Cash Flow Projections

Preliminary Financial Analysis
(Thousands of 1997$)

Total 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Sources of Cash

Operating Cash Flow 2,280,294$  -$                $0 $0 ($11,720) ($21,438) $1,885 $32,206 $69,849 $98,950 $106,951 $115,134

Interest Income on Debt Service Reserve 58,840        -                 -                 -                 -                 1,634          2,427          2,837          3,246          3,246          3,246          3,246          
Interest Income on Capital Reserve Fund 4,523          -                 -                 2                 35               104             172             210             227             
Interest Income on Operating Cash Surplus 151,416       -                 -                 -                 -                 58               762             1,754          2,833          
   Total Interest Earned 214,779       -                 -                 -                 -                 1,634          2,429          2,872          3,408          4,181          5,210          6,306          

Gross Cash Flow 2,495,073    -                 -                 -                 (11,720)       (19,804)       4,314          35,078        73,257        103,131       112,161       121,440       

Applications of Cash

State and Local Contribution to Financing 450             200             250             -                 -                 -                 -                 -                 -                 -                 -                 -                 
Contribution to MWRRS Capital Reserve Fund 115,673       -                 -                 -                 -                 -                 94               1,610          3,492          4,948          5,348          5,757          

Net Cash Flow 2,378,950$  (200)$          (250)$          -$                (11,720)$     (19,804)$     4,220$        33,467$       69,765$       98,183$       106,814$     115,683$     

Change in Cash Balance (Proforma)
  Beginning Cash Balance -$                -$                (200)$          (450)$          (450)$          (12,170)$     (31,974)$     (27,754)$     5,713$        75,478$       173,662$     280,475$     
  Increase (Decrease) in Cash 887,528       (200)            (250)            -                 (11,720)       (19,804)       4,220          33,467        69,765        98,183        106,814       115,683       
  Ending Cash Balance 887,528$     (200)$          (450)$          (450)$          (12,170)$     (31,974)$     (27,754)$     5,713$        75,478$       173,662$     280,475$     396,159$     

Cash Flow after Debt Service
Net Cash Flow 2,378,950$  (200)$          (250)$          -$                (11,720)$     (19,804)$     4,220$        33,467$       69,765$       98,183$       106,814$     115,683$     
Debt Service on Bonds (Principal and Interest) 1,491,423 -                 -                 -                 -                 41,415        61,527        71,909        82,286        82,286        82,286        82,286        

Net Cash Flow after Debt Service 887,528$     (200)$          (250)$          -$                (11,720)$     (61,219)$     (57,307)$     (38,442)$     (12,521)$     15,898$       24,528$       33,397$       

Deficit Recovered
Able to Pay
Debt Service
on Bonds
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Taxable Bonds

Midwest Regional Rail System
Cash Flow Projections

Preliminary Financial Analysis
(Thousands of 1997$)

Sources of Cash

Operating Cash Flow

Interest Income on Debt Service Reserve
Interest Income on Capital Reserve Fund
Interest Income on Operating Cash Surplus
   Total Interest Earned

Gross Cash Flow

Applications of Cash

State and Local Contribution to Financing
Contribution to MWRRS Capital Reserve Fund

Net Cash Flow

Change in Cash Balance (Proforma)
  Beginning Cash Balance
  Increase (Decrease) in Cash
  Ending Cash Balance

Cash Flow after Debt Service
Net Cash Flow
Debt Service on Bonds (Principal and Interest)

Net Cash Flow after Debt Service

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

$123,504 $123,524 $130,558 $137,746 $145,092 $152,602 $160,280 $168,133 $176,166 $184,388 $192,804 $193,680

3,246          3,246          3,246          3,246          3,246          3,246          3,246          3,246          3,246          3,246          3,246          3,246          
243             252             259             274             289             304             319             335             351             368             385             394             

4,001          5,262          6,536          7,890          9,327          10,849        12,459        14,159        15,951        17,839        19,825        21,912        
7,491          8,760          10,041        11,410        12,862        14,399        16,024        17,740        19,549        21,453        23,456        25,552        

130,995       132,284       140,599       149,156       157,954       167,001       176,304       185,873       195,715       205,841       216,260       219,232       

-                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 -                 
6,175          6,176          6,528          6,887          7,255          7,630          8,014          8,407          8,808          9,219          9,640          9,684          

124,820$     126,108$     134,071$     142,269$     150,699$     159,371$     168,290$     177,466$     186,906$     196,622$     206,620$     209,548$     

396,159$     520,978$     647,087$     781,158$     923,427$     1,074,126$  1,233,497$  1,401,788$  1,579,254$  1,766,160$  1,962,782$  2,169,402$  
124,820       126,108       134,071       142,269       150,699       159,371       168,290       177,466       186,906       196,622       206,620       209,548       
520,978$     647,087$     781,158$     923,427$     1,074,126$  1,233,497$  1,401,788$  1,579,254$  1,766,160$  1,962,782$  2,169,402$  2,378,950$  

124,820$     126,108$     134,071$     142,269$     150,699$     159,371$     168,290$     177,466$     186,906$     196,622$     206,620$     209,548$     
82,286        82,286        82,286        82,286        82,286        82,286        82,286        82,286        82,286        82,286        82,286        82,286        

42,534$       43,823$       51,786$       59,983$       68,414$       77,085$       86,005$       95,181$       104,621$     114,336$     124,334$     127,263$     

C-9


