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1.0 Executive Summary 
 
1.1 Project Initiation and Need 
In March 2009 TranSystems was retained by The Midwest High Speed Rail Association 
(MHSRA) to conduct a limited alternative corridor feasibility study for a high speed passenger 
rail route from Chicago to St. Louis via Kankakee, Champaign, Decatur, and Springfield.  In 
August 2009 MHSRA authorized enhancing the project corridor study area by extending it to 
Chicago’s O’Hare International Airport 
 
This volume consists of the following elements: 
 

1. A comparison of reasonable alternative alignments to the existing Union Pacific corridor 
between Chicago and St. Louis via Joliet and Springfield and a “fatal flaw” analysis of 
the proposed corridor via Champaign and Decatur. 
 

2. An evaluation of the proposed alignment via Champaign and Decatur examining the 
suitability of the existing railroad rights-of-way to support a 220 mph maximum speed 
high speed rail operation using an approximately two hour schedule between Chicago 
and St. Louis. 
 

3. Development of expected train running times using a railroad operations simulator for 
the proposed corridor with expected running times for each of the intermediate 
segments. 

 
4. Development of a conceptual level cost estimate for infrastructure improvements 

between O’Hare and St. Louis to allow for approximately two hour service between 
downtown Chicago and St. Louis. 

 
5. A phasing plan showing the running time and capital costs for each logical segment. 

 
Additional tasks also authorized In August include: 
 

6. A sketch planning exercise to develop a ridership estimate sufficient to complete an 
initial calculation of project benefits and train fleet requirements needed to meet the 
estimated demand. 
 

7. An economic benefits analysis that shows the economic impact of the proposed project. 
 

8. An environmental benefits analysis that describes the general impacts of the proposed 
project on the environment along the corridor.  

 
These reports are contained in Volume 2. 
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1.2 Key Findings 
This study generated the following key findings: 

 
1. No other suitable railroad corridor exists between Chicago and St. Louis other than the 

existing corridor via Joliet and Springfield and the proposed corridor via Champaign and 
Decatur.  The proposed corridor does not contain any “fatal flaws” that would eliminate 
its use as a high speed rail passenger line based on bifurcating the existing railroad 
rights-of-way.  Any railroad property acquisition would of course be subject to negotiation 
and, if successful, expected payment of compensation to the owning carrier. 

 
2. The proposed corridor via Champaign and Decatur has the alignment and grade to 

support 220 mph operating speed, with the addition of complete grade separation and 
fencing of the right-of-way.  Between Springfield and St. Louis a route using a 
combination of existing rail lines which do not currently have passenger service could be 
used instead of the existing Amtrak route (via the Union Pacific Railroad).  The existing 
Amtrak route is constrained by numerous horizontal curves which limit maximum speeds 
to approximately 70-90 mph.  Additionally, the alternate corridor would provide for a 
shorter travel distance and a new and more centrally located station stop on the Illinois 
side of the Mississippi River. 
 

3. Simulation runs show that express trains using the proposed corridor, stopping only at 
Champaign and Springfield, could operate between downtown Chicago and downtown 
St. Louis in 1 hour 52 minutes while operating at least once an hour in each direction.  
Trains stopping at McCormick Place, Kankakee, Champaign, Decatur, Springfield, and 
Metro East could complete the run in 2 hours 4 minutes.  
 

4. The infrastructure for the high speed rail passenger line between Chicago O’Hare and 
St. Louis could be built for a cost of $12.6 Billion in 2012 dollars.  This estimate includes 
the track, bridges, signals, electrification, grade separations, fencing and other civil work, 
as well design and construction management fees, and a contingency allowance.  It 
does not include rolling stock, maintenance facilities, stations, or other program costs. 
 

5. Table 1 on page 5 shows the potential phasing of a high speed rail line from Chicago to 
St. Louis.  Segments, costs, and running times are shown.  If the phasing occurs over an 
extended period of time, the cost estimate would need to be adjusted for the expected 
construction costs during the proposed year of construction. 
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Table 1:  Costs and Travel Times for High Speed Rail from Chi cago to St. Louis 

SEGMENT
APPROXIMATE 

SEGMENT COST                           
(in Millions)

APPROXIMATE 
CUMULATIVE 

COST                           
(in Millions)

APPROXIMATE 
SEGMENT TRAVEL 

TIME  (Min.)

APPROXIMATE 
CUMULATIVE 
TRAVEL TIME        

FROM UNION STATION         

(Hrs.:Min.)

EXPRESS RUN  
APPROXIMATE 

SEGMENT TRAVEL 
TIME  (Min.)

EXPRESS RUN 
APPROXIMATE 
CUMULATIVE 
TRAVEL TIME        

FROM UNION STATION           

(Hrs.:Min.)

O'Hare Airport to                                                         
Chicago Union Station                                     $             1,013  $             1,013 22 - 22 -

Chicago Union Station to 
McCormick Place  $                119  $             1,132 3 0:03

McCormick Place to 
Kankakee  $             2,808  $             3,940 21 0:24

Kankakee to Champaign  $             2,818  $             6,757 26 0:50

Champaign to Decatur  $             1,741  $             8,499 15 1:05

Decatur to Springfield  $             1,358  $             9,856 18 1:23

Springfield to Metro East  $             1,861  $           11,718 27 1:50

Metro East to                                                                   
Downtown St. Louis  $                904  $           12,622 14 2:04

43

32

37

0:43

1:15

1:52
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6. Table 2 below indicates approximately what percentages of the total build-out capital 
cost, from Chicago to Downtown St. Louis, would be spent in which category of 
construction. 

 
�

UNIT TOTAL
ITEM DESCRIPTION COST COST

Railroad Construction 7,990,769,499$         63.4%

Trackwork 1,902,185,017$ 

Electrification 1,265,620,140$ 

Signaling 353,750,800$    

Bridges 690,787,900$    

Flyovers 799,876,213$    

Property & ROW 305,402,040$    

Allocated Engineering, Final Design, PM, CM (12%) 601,466,408$    

Allocated Contingency (35%) 2,071,680,981$ 

Roadway Construction 4,618,009,882$         36.6%

Rural Grade Separations (Type I & II) 231,046,920$    

Urban Grade Separations (Trench & Embankment) 2,641,558,485$ 

Bridge, Roadway (Includes Sub Structure) 6,888,000$        

At-Grade Crossing Protection -$                       

Utilities & Environmental 174,745,935$    

Allocated Engineering, Final Design, PM, CM (12%) 366,508,721$    

Allocated Contingency (35%) 1,197,261,821$ 

TOTAL PRELIMINARY COSTS 12,609,000,000$       100%

Midwest High Speed Rail Study
Chicago (O'Hare) to St. Louis (Downtown) (220 mph)

Rail/Roadway Construction Cost Breakout

 
 

Table 2:  Rail/Roadway Construction Cost Breakout 
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2.0 Design Criteria 
 
The following assumptions were identified in order to provide conceptual level costs within the 
limited time frame:  
 

 
1. Technology and Operations:  It was assumed that service traveling at a maximum of 220 

mph, would employ non-FRA compliant trains.  European and Asian High Speed 
trainsets are built to UIC (worldwide) standards and do not meet the current Federal 
Railroad Administration requirements designed to mitigate impacts from  crashes with 
North American freight railroad equipment.  In order to operate above 150 mph, UIC 
compliant equipment must be used with an FRA non-compliant waiver.  In the past, 
these waivers have required a completely grade separated, independent system. 
Although tilting equipment would enable trains to accomplish sharper curves at higher 
speeds, they were not assumed in this study because there are so few curves on the 
recommended corridors.  Rolling stock has not been analyzed in this infrastructure study 
and has not been included in the capital cost estimate.   
 

 
2. Grade Separations: Elimination of any highway or railroad crossings of the proposed 

high speed rail corridor are required due to the proposed use of non-FRA compliant 
vehicles (such as those planned for the California High Speed Rail system and the 
previously planned Florida High Speed Rail system). See further discussion of this issue 
section 3.6 Regulatory Environment. 
 
On the existing railroad corridors in rural areas there are typically grade crossings with a 
county road each mile. When the Interstate Highways were constructed, which parallel 
the railroad corridors, the typical practice was to provide a crossing for every other 
county road. In this study the same concept has been applied to the railroad corridor, 
with a bridge indicated for construction over the railroad (both the existing freight railroad 
and the two proposed high speed passenger tracks) approximately every two miles 
(Figure 1), with the intermediate public and private crossings assumed to be closed.  
Using the Federal Railroad Administration (FRA) database of railroad crossings, each 
was reviewed using aerial photography and GIS maps. Priority was given to keeping the 
roads that have the bridges over nearby Interstate Highways open and to avoid 
situations where the only access to local residences would be removed. In this study’s 
conceptual cost estimate a limited number of access roadways were included as grade 
separated access to such isolated housing, and while the final outcome may find that 
relocation of farm houses may prove less expensive it was deemed reasonable to 
maintain this placeholder for these expenses.  
 
In many rural locations there is a highway located closely parallel to the railroad. To 
allow room for the ramps down from the overpass it will be necessary to shift the 
highway somewhat at these points.  In the rural villages there is generally not enough 
space to construct a highway overpass without severe impacts. It will be necessary for 
the high speed rail alignment to be raised or lowered to eliminate crossings. The 
elevation of the tracks through villages (including the freight railroad mainline) onto a 
retained embankment is the type of scenario that has been included in the conceptual 
construction cost estimate in this study.  Further study should review in greater detail the 
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impacts that the grade separation would generate through these rural villages.  A few 
potential positive impacts would include the following: 
 

·  Elimination of freight railroad mainline crossings along with attendant traffic 
delays and potential for collisions with highway vehicles and pedestrians 

·  Reduction in noise from train horn blowing for grade crossings 
 
 

3. Right-of-Way:  Throughout this study it has been assumed that at least 50 feet of 
existing freight railroad right-of-way (ROW) for the recommended corridor would be 
available for acquisition and construction of high speed rail passenger tracks.  It is also 
assumed that these existing freight railroad operators would require adequate clearance 
between their own freight tracks and passenger tracks to meet FRA Roadway Worker 
Protection requirements for uninterrupted adjacent track operation, although complete 
bifurcation of the right-of-way would eliminate many issues regarding operation on a joint 
corridor.  Allowance for the purchase of ROW has been included in the conceptual cost 
estimate and further explanation for the unit price assigned to this entity is provided in 
Section 6.0.  No verification of the availability or purchase terms for the railroad corridors 
identified has been undertaken as part of this study. 
 

 
 



�

CHICAGO TO  ST. LOUIS HIGH SPEED RAIL ALTERNATIVE CORRIDOR STUDY – DRAFT 
- 9 - 

�

Figure 1 Typical Rural Railroad Bridge Crossing
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3.0 Task 1: Evaluation of Corridors 
 

3.1 Background 
This study began with a goal of developing a conceptual plan for a passenger rail route that 
could provide service between Chicago and St. Louis with a travel time of approximately two 
hours while serving the key population centers in the corridor between those points. This plan 
would use the latest technology now operating in regular service worldwide, with electrically-
powered trains operating at 220 mph on a double track alignment. This is the approach that the 
California High Speed Rail Authority is using to implement its high speed rail program. Its first 
route is currently scheduled to open in about 2021 and will provide frequent service over a new 
432 mile dedicated route between Los Angeles and San Francisco in 2 hours 40 minutes.  
 
Identification of key high speed rail corridors is important now since significant funding for high 
speed rail systems is available for the first time in the United States.  The Federal government 
included $8 billion for high speed rail in the American Recovery and Reinvestment Act (ARRA) 
and it appears that significant funding for high speed rail projects will be an ongoing feature of 
annual appropriations in the future.  
 
Amtrak currently operates passenger train service over the Chicago-Champaign portion of the 
recommended high speed rail route. The Illini and Saluki trains provide twice daily service over 
CN tracks between Chicago and Carbondale and the City of New Orleans operates overnight 
service to/from New Orleans. These trains stop at several smaller stations between Chicago 
and Champaign not included for the proposed high speed rail service, as well as serving several 
Downstate stations. While the focus of this study is on high speed service with limited stops, 
several options exist for maintaining train service for these other points. These might involve the 
operation of additional local service on the high speed tracks at slower speeds, providing local 
service, or continued operation on the existing CN tracks. 
 
3.2 Approach 
The study began by identifying the major population centers in the corridor. To evaluate the 
potential environmental issues the team analyzed existing and past, railroad and interstate 
highway alignments. A key advantage that Illinois has compared to California and most of the 
ten other countries which operate high speed passenger trains (now generally defined 
worldwide as 300 km/h (186 mph) or greater), is that Illinois railroad alignments, are extremely 
straight and level, ideal conditions for implementing fast operation at reasonable cost.  
 
As part of the analysis, TranSystems reviewed the rail service operated in the 1930’s when 
Chicago was the worldwide center of high speed rail operations. There were three railroads 
which competed for the Chicago-St. Louis traffic. TranSystems reviewed timetables from 1937 
to determine the running times during that period, as shown in Table 3 and on Figure 2. Since 
then, all three of the railroads operating in 1937 have been absorbed as part of larger railroads. 
Amtrak’s Chicago-St. Louis service operates on the old Chicago and Alton route that, several 
mergers later, is now mostly owned by the Union Pacific.  
�
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Historical Route (1937) Miles Through trips Fastest Ti me

Chicago & Alton 283.9 6 4:55

Wabash 285.7 3 5:15

Illinois Central 294.2 3 4:55

Comparison Miles Through trips Fastest Time

Amtrak in 2009 283.9 6 5:20

Final EIS Chicago-St. Louis HSR Project (Jan. 
2003)

283.9 3 4:00

Current Study,  220 mph Express Service via 
Champaign/Decatur/Springfield

306.9 Hourly 1:52
 

 
 

Table 3:  Chicago –St. Louis Passenge r Train Service  
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Figure 2: 1937 Chicago-St. Louis Passenger Train Se rvice 
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3.3 Alternatives Review   
The two Chicago to St. Louis corridors reviewed for 220 mph service in this report are the 
current one via Bloomington/Normal and Springfield (Western Routing) and one via 
Champaign/Urbana-Decatur-Springfield (Eastern Routing). Each routing has its own 
advantages and disadvantages.  The analysis looked at both physical suitability and potential 
ridership when reviewing both corridors.  
 
3.4 Western Routing 
The current Amtrak routing from Chicago to St. Louis travels through the Bloomington/Normal 
area to Springfield.  South of Springfield the service travels southwest passing through Alton 
and into St. Louis. This route is programmed for upgrading to a maximum speed of 110 mph in 
current plans and an Environmental Impact Statement (EIS) has been completed for the 
upgrading.  Train service with a maximum speed of 110 mph has been defined as “Emerging 
HSR” in the US DOT HSR strategic plan. 
 
The Western Routing takes the most direct alignment from Chicago to Springfield.  It serves 
Illinois State University and comes within only 40 miles of Peoria.  Upgrading the segment from 
downtown Chicago to Joliet to 220 mph service from 110 mph will face a significant hurdle 
which will necessitate construction of complex and expensive infrastructure.  Currently this 
corridor is constrained with commuter rail, freight railroads, Interstate 55 and two waterways.  
Space is not available for the addition of the proposed two added high speed tracks. 
Construction of a right-of-way wide enough for high speed rail would require relocation of many 
of these elements which will significantly increase potential costs.  
 
South of Springfield, the Western Routing has speed-limiting curves through a hilly area south 
of Carlinville and the routing through Alton is circuitous.   
 
3.5 Eastern Routing 
The Eastern Routing would service Champaign/Urbana and Decatur departing Chicago on the 
current CN (former IC) corridor.  The Champaign/Urbana metro area, where the University of 
Illinois at Urbana-Champaign is located, has evolved to become the largest population 
concentration in the corridor. Decatur is home to Archer Daniels Midland, a key agribusiness 
firm in Illinois.  High speed rail on this routing would also connect St. Louis, Springfield, Decatur, 
and Champaign to the planned Chicago area 3rd airport in Peotone.  Since planning for the 
airport is in the early stages, 220 mph service in this corridor could serve the airport terminal 
directly and provide a world class multimodal connection. This service could also provide 
express service from the airport to Downtown Chicago and on to O’Hare. 
 
South of Springfield this routing provides the opportunity for the construction of a very 
accessible, centrally located Metro East area station. A site is proposed near the northwest side 
of Edwardsville, IL at a point where the route intersects a major freeway. 
 
The Eastern Routing has the advantages of requiring substantially less construction to provide a 
faster entry into Chicago. Several portions of the CN alignment have hosted more tracks than 
are currently in place. The CN plans to move most of its freight operations, and of them at the 
northern end, providing the opportunity to create the proposed two dedicated passenger-only 
tracks. The proposed Eastern route would be only 23 miles longer than the Western route via 
Bloomington (only 6 minutes at 220 mph). 
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Figure 3: Routing Reviewed and Populations of Poten tial Stops 
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3.6 Regulatory Environment   
Railroad safety regulation, which is under the jurisdiction of the Federal Railroad Administration 
(FRA), has a significant impact on high speed rail system design. 
 
3.6.1 Signals 
Traditional wayside railroad signals provide the train engineer (driver) with information 
concerning the occupancy of the track ahead and the safe speeds that they may attain.  That 
system relies on the engineer to observe and obey the instructions that they convey. Over the 
years, there have been many serious accidents that have resulted from human error when 
engineers failed to properly respond to restrictive signals.  Newer cab signal systems, where the 
same information is displayed inside the operating cab and can directly control the train 
eliminate this problem but have been expensive to install on a mostly freight railroad 
environment.  Rapid transit systems, such as the New York subway, had such cab signal 
systems from their beginnings in the 1890s. Railroads started to deploy Automatic Train Stop 
(ATS) along with cab signals starting in the 1930s, in conjunction with the widespread 
deployment of higher speed streamlined passenger trains.  The Interstate Commerce 
Commission (ICC), then responsible for all types of railroad regulation, required each of the 
railroads to install one of these systems on at least one division. In 1951 the ICC required that 
one of these systems be in place for operation at 80 mph or more. The regulations also required 
railroads to request permission to remove any signal systems then in place. By that time the 
railroads had already generally lost interest in significant investments in passenger service. 
Thus the de facto passenger train speed limit in the U.S. became 79 mph, except in the 
Northeast Corridor and a few other routes equipped with ICC mandated cab signals. The Illinois 
Central’s Chicago-Centralia route had a 100 mph speed limit until 1978. The second main track 
was removed a few years later. Amtrak has been using an advanced cab signal system in the 
Northeast Corridor for operation up to 150 mph.  
 
In the 1990s several railroads resumed experiments with Positive Train Control (PTC), using 
new concepts from computer-based systems. One system that failed to meet its objectives was 
tested on Amtrak’s Chicago-St. Louis route and another system is now successfully in service in 
Michigan on the Chicago-Detroit route. In the aftermath of a head on collision between a 
commuter train and a freight train in California in November 2008, which killed 25 people, the 
Federal Government required the installation of PTC on all routes carrying passengers or 
hazardous materials by 2015. Although still awaiting final FRA regulations, the major railroads 
have already agreed on standards that will allow for interoperability between PTC systems 
operated by the various railroads.  
 
It is still being developed at this time what extensions to the new PTC standards may be 
required to accommodate high speed operation 
 
3.6.2 Track 
A number of years ago the FRA issued standards for classifications of track specifying design 
and maintenance standards for track to allow operation at various speeds. The table’s upper 
limit is 200 mph, for Class 9 track, slightly lower than the 220 mph top speed assumed in this 
study. There is a major body of worldwide experience to serve as guidance for establishing U.S. 
standards for this extension. California is expected to take the lead on this issue. 
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3.6.3 FRA Vehicle Compliance 
One of the key differences between UIC (worldwide) railroad standards and the United States is 
the FRA requirement for a railroad passenger car to withstand 800,000 pounds of force without 
permanent deflection. This is significantly higher than what is required elsewhere in the world 
and is a response to the greater weight of U.S. locomotives and railcars. This is also related to 
the lack of a signal system that ensures that trains cannot collide under any foreseeable 
circumstances, such as what PTC provides.  By contrast, the focus in Europe for many years 
has been on preventing collisions using some form of cab signals and automatic train control. 
As a result, U.S. “FRA compliant” passenger cars are substantially heavier than those used 
overseas, using more energy for propulsion. The FRA only grants waivers from this requirement 
for very limited purposes.  The California high speed rail system is planned to be a totally self-
contained system, essentially without track connections to the national system which will allow 
them to use non FRA compliant trains. 
 
3.6.4 Implications for the Chicago-St. Louis route 
To obtain 2 hour running time to St. Louis, use of the latest designed high speed rail trains will 
require non FRA compliant train sets using a full PTC system.  These trains meet all worldwide 
standards but do not meet the heavy crash mitigation requirements for interoperation on the 
general railroad network of the United States.  Instead the concept would be to use a completely 
separated system such as those planned for California and Florida.  This does increase the 
terminal costs at the Chicago and St. Louis ends since a separated route must be used to 
access the close-in terminals.  From a safety perspective, the PTC based European or Asian 
systems have a much higher safety record than traditional passenger railroad operations in the 
United States. 
 
Use of the new high speed rail corridor by conventional passenger trains is possible if the FRA 
accepts the separating capability of the PTC system as being functionally equivalent to the 
existing 800,000 lb. buff strength requirement.  This modification will be necessary to operate a 
portion of the California High Speed Rail system so the issue may be resolved prior to Illinois’ 
system going into operation. 
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4.0 Task 2: Analysis and Recommendations 
 
4.1 Geographically Segmented Approach 
The investment in high speed rail can be completed using a segmented approach, in which 
each new segment builds upon an earlier completed segment.   
 
The eventual goal, as part of providing a two hour trip time from Chicago to St. Louis, is to 
create dedicated tracks only used by high speed trains from end to end with station stops in all 
of the urban areas:  Chicago, Kankakee, Champaign, Decatur, Springfield, Metro East and St. 
Louis.  This end to end corridor could be completed by linking any number of contiguous 
geographical segments together in various timelines as deemed appropriate. It has been 
assumed in this study that once all segments are completed from Chicago to St. Louis, that 
trains would operate with hourly frequency. Thus, it has been assumed that dedicated double 
track would be required in all segments. This would provide sufficient capacity for increasing the 
number of trains to accommodate growth and to provide additional local service, or services to 
other destinations beyond those considered in this study.  
 
4.2 Descriptions of Rural Area Concepts 
 
Three conceptual alternatives for routing the new high speed rail service through the rural 
areas, between major cities where stops are planned, were considered: 
 
4.2.1 Using the Existing Railroad Corridor 
The railroad alignments between the cities in the corridor are extremely straight, minimizing the 
need to reduce speed due to curvature. Using the existing transportation corridor alignment 
would minimize many environmental issues. On most of the segments that are under study the 
railroad-owned right-of-way (ROW) is 100 feet wide. Thus, overall, in most areas there would be 
enough width for the high speed rail agency to purchase half of the right-of-way to add two high 
speed rail tracks. However, there are three complications with this solution:  
 

·  The existing tracks tend to be in the center of the ROW. It is important to maintain 25 
foot separation between a high speed track and any other track (high speed or 
otherwise) for safety purposes; this spacing is required if track maintenance is to be 
performed without requiring the speed of trains on adjacent track(s) to be restricted.  
Figure 4 below shows proposed typical utilization of existing ROW for HSR tracks. 
Planning was conducted with the goal of eliminating most at-grade highway crossings for 
their freight operations, as well. While there are some site-specific conditions where 
these solutions do not apply, there are some general approaches that have been 
followed in this study. 
 



�

CHICAGO TO  ST. LOUIS HIGH SPEED RAIL ALTERNATIVE CORRIDOR STUDY 
� - 18 - 
�

 
Figure 4 Proposed Typical Utilization of Existing R OW for High Speed Rail 

 
·  Villages developed over time along the tracks. While they vary in size, they are typically 

located about 5 miles apart, they have more than one roadway grade crossing and many 
have one or more sidetracks to serve grain elevators, or other freight customers.  
Providing grade separations will be beneficial to the communities, but form a significant 
portion of the costs of the project. 
 

·  In most areas a highway closely parallels the railroad. In the countryside, county roads 
regularly cross the railroad every mile. It is assumed that, in general, crossings of the 
railroad would be provided about 2 miles apart; thus alternate county road crossings and 
all private crossings would be closed. Grade separations would be provided to replace 
the remaining crossings and provide access to private property where needed. The best 
design for these crossings is to construct an overpass over the high speed rail tracks (it 
would also go over the freight tracks). The slope from such an overpass is several 
hundred feet long, which would require the highway to be bowed out where they meet 
the county road overpasses as seen in Figure 1. These alterations (bowing out the 
highway) are estimated to cost an average of about $400,000 each, depending on the 
size of the highway and local conditions. 

 
4.2.2 Using the Interstate Highways Corridors  
I-57 between Chicago and Champaign and I-72 between Champaign and Decatur have 
extensive curvature, much too sharp for the high speed rail trains to maintain speed. 
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4.2.3 Developing New Corridors 
While at first this would seem to be a difficult approach, upon closer examination it appears that 
this would be an attractive option worth further review in the future. The advantages are that: 
 

·  ROW would not need to be purchased from the railroad; its operation in these areas 
would be unaffected. 

·  Construction would be across open farm land; the villages would be unaffected. 
·  Construction of the grade separations would be greatly simplified because there would 

be few instances where grade separations would need to be constructed where closely 
parallel the alignment. 

 
An option would be to relocate the freight railroad mainline tracks to share the new high speed 
passenger alignment, mitigating the impact of their operations through grade crossings as well. 
Track to service to serve local shippers could be retained. A more detailed review of this 
alternative is necessary and is not included in this study.  Such an analysis would be aimed at 
answering questions regarding the environmental review processes that would apply to a new 
alignment; the review’s associated typical timeframe, and the relative ROW costs. Experience 
elsewhere in the few cases of new passenger railroad construction in recent time varies 
considerably, but it is possible that well over $2 billion could be saved compared to the use of 
existing railroad corridors. 
 
 
4.3 Descriptions of Urban Area Concepts 
The high speed rail corridor evaluated in Section 3 above travels through six urban areas 
including the Chicago metropolitan area, Kankakee, Champaign, Decatur, Springfield and the 
St. Louis/Metro East metropolitan area.  Each of these urban areas was evaluated for high 
speed rail corridors individually and is described below. 
 
4.3.1 Chicago 
O’Hare: 
Trains would originate and terminate at the planned O’Hare Western Terminal.  This facility 
would provide direct access to air carriers, Metra commuter rail service, CTA Blue Line and the 
planned Airport Express rapid transit service.   The station is an integral component of the City 
of Chicago’s Department of Aviation plan for O’Hare.  Preliminary design work is now underway.  
In the event of a delay in constructing this facility, the exisitng Metra O’Hare Transfer station on 
the east side of the airport could be used temporarily.  This would require extension of the ATS 
(People Mover) to serve this facility. 
 
Between O’Hare and Union Station: 
It is proposed that the route essentially follow the aligment of Metra’s Milwaukee West route. 
There is space for the track addition along essentially all of this route, although more standard 
urban track centers would need to be used. While most of the route was grade-separated in the 
early 1900s, there are 24 public roadway grade crossings. A mixture of closings and new grade 
separations has been assumed. It is anticipated that this effort would be conducted jointly with 
Metra, allowing most of its route to become grade-sepated as well. Grade separations would 
also be built between the high speed rail alignment and five mainline railroad crossings and one 
industrial spur. 
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Union Station: 
Union Station is the existing hub of Amtrak’s intercity and long distance services and is a major 
Metra commuter rail terminal.  The stub end tracks on the south side of Union Station (used by 
the existing Amtrak trains to St. Louis amoung others) are fully utilized during the peak periods, 
restricting development of new services to arival/departure times that may not be ideal for the 
market..  Insertion of any additional trains into this congested facility will require changes in the 
operating procedures to ensure that arriving trains are quickly emptied and returned to the 
yards, which will increase operating costs. It has been assumed that initial hourly service 
through to O’Hare can be operated on the one existing through track. 
 
The current plan for increasing the capacity of Union Station, being advanced by the City of 
Chicago, is construction of the proposed West Loop Transportation Center (WLTC).  This four 
level facility connected to Union Station will allow high speed trains and other local transit to 
pass through Union Station and continue north to O’Hare and Milwaukee.  The “through” tracks 
at the WLTC will substantially increase the number of trains that can be handled at Union 
Station and could provide for an exclusive high speed rail platform.   
 
Access: 
Two options for the segment leaving downtown Chicago have been evaluated for this study: 
 

Option 1:  Via the Lakefront Route 
Under this option a new station would be constructed at McCormick Place, adding a 
second station to serve downtown Chicago. The connection from Union Station to 
McCormick Place would be via the “St. Charles Airline” railroad tracks.  Today trains use 
the St. Charles Airline connection to the Lakefront railroad alignment need to back in and 
out of Union Station and cross the Metra Rock Island District tracks at grade near Clark 
and 16th Streets.  However, future HSR train service would utilize a ramp that would be 
constructed connecting Union Station’s existing tracks and the proposed below grade 
future West Loop Transportation Center (WLTC) with the St. Charles Airline Chicago 
River bridge.  A grade separation with the Metra Rock Island District tracks would also 
be constructed. This option assumes that CN will discontinue freight operations on the 
St. Charles Airline, which would leave passenger rail operations as the only user of that 
corridor.  
 
McCormick Place Station: 
A station at McCormick Place has been assumed as part of this routing alternative to 
serve this important destination, as well as to provide more direct access to the eastern 
portion of downtown. The concept of establishing light rail or modern streetcar service to 
provide convenient distribution within the downtown area from McCormick Place has 
been studied by the City of Chicago and by the Midwest High Speed Rail Association.   
 
Option 2:  Via Grand Crossing 
Under this option trains would proceed southbound out of the south side of Union Station 
and possibly in the future they would proceed southbound up and out of the WLTC.  At 
21st Street, trains would encounter the south branch of the Chicago River.  The existing 
two track bridge at this location can be a bottleneck because it must be raised for most 
river traffic because it has low clearance above the Chicago River and it has also had 
reliability issues over the years.  To provide reliable HSR service via this routing it would 
be necessary to construct either a new fixed bridge at an elevation high enough to avoid 
the need to raise the bridge, with a connection to the WLTC, or extend the WLTC 
tunnels south of the River before climbing up.  If a new fixed bridge were needed at a 
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higher elevation, the CTA’s Orange Line elevated structure would need to be adjusted 
accordingly. 
 
From 21st Street to Grand Crossing, this segment currently has substantial congestion 
due to freight and commuter train interference and, in particular, the need to cross 
Metra’s Rock Island District commuter trains at grade at Englewood (63rd Street).  A 
flyover for Metra trains has been planned here as part of the CREATE initiative and is 
expected to enter preliminary engineering shortly. Amtrak has been working for some 
time to create a two track passenger-only alignment in this segment. Again, this effort 
may be facilitated by the anticipated reduction in the scale of CN’s freight operation in 
the City of Chicago.  

 
Grand Crossing itself is a connection from the NS to the CN mainline, in the vicinity of 
74th Street.  It was also planned as a CREATE project for CN. It now, apparently, will 
become virtually a passenger-only link. Under this proposal that track will be dedicated 
to FRA compliant passenger trains but under some scenarios could be shared with non-
FRA compliant high speed trains. 

 
The conceptual cost estimate produced for this study focuses on Option 1: Via the Lakefront.  
Future studies could also evaluate Option 2’s routing, costs, and its structural needs. 
 
Within the Chicago metropolitan area south of Grand Crossing, both Options 1 and 2 share the 
same alignment and are described below: 
 
Between Grand Crossing-Markham Yard: 
It is anticipated that only local CN freight operations will remain in this segment. It is expected 
that it will be possible to obtain two of the CN’s former freight/passenger tracks for high speed 
rail use.  
 
Between Markham Yard and University Park (end of Metra service): 
There will continue to be major freight operation in this segment.  The additional high speed rail 
tracks would be positioned between the Metra commuter tracks and the CN freight tracks.   
 
4.3.2 Kankakee 
In Kankakee trains would pass into a trench completely grade separated from all roadway and 
rail crossings.  The only location where high speed trains would climb out of the trench would be 
to cross above the Kankakee River.  It is assumed that HSR operation would provide a station 
stop in Kankakee. 
 
4.3.3 Champaign 
HSR service will approach Champaign from Chicago on the north side using existing CN ROW.  
The service would be fully grade separated from all road and rail crossings.  The station would 
be located at the current multimodal station with convenient walking-distance access to much of 
the commercial heart of downtown Champaign and a short distance from the University of 
Illinois’ campus and downtown Urbana.  Service to Decatur will require leaving town south on 
the CN alignment.  The assumption has been that the natural route would follow the CN and 
transition to an alignment following the NS at Tolono.  A concept level horizontal curve has been 
generated in electronic software which has been designed to support maximum speed service 
of 220 mph. 
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4.3.4 Decatur 
Approaching Decatur from the east presents a challenge as the Norfolk Southern has a very 
large yard and shop facilities on this east side of the city.  The NS (ex-Wabash) Chicago-St. 
Louis and Fort Wayne-Kansas City main lines run jointly for 21 miles east of here and extensive 
block swapping and other switching takes place here. Decatur is the headquarters of Archer 
Daniels Midland (ADM) and it has major facilities here along with Firestone and Caterpillar, 
requiring a large amount of rail freight service. There are also significant NS car and locomotive 
maintenance facilities. Going through the yards at 220 mph would have required running on 
structure for miles.  A less expensive alternative that enables high speed trains to maintain 220 
mph operation for a longer distance may be able to adopt an alignment that: 
 

·  Curves to due west from southwest and away from the existing NS freight track near the 
villages of Cerro Gordo/La Place. 

·  Continues due west as it crosses Lake Decatur. 
·  Curves from due west to southwest and joins the CN ROW. 
·  Travels southwest, then once in downtown Decatur travels south and then makes a turn 

to due west onto the NS ROW. 
 
As non-express high speed trains would be scheduled for a stop in downtown Decatur these 
curves would have minimal impact to operations and schedule efficiency as trains would begin 
their deceleration from 220 mph just outside of downtown Decatur for the station stop 
regardless of the presence of these curves. 
 
4.3.5 Springfield 
Coming in from the east side of Springfield the HSR trains would require some reduction of the 
existing curvature near the Sangamon River.  HSR trains would continue in along the NS ROW, 
curving to the south and paralleling along 10th St.  A future HSR station could be located near 
St. John’s Hospital along 10th St.  Although marginally further away from the State Capitol 
building than the existing Amtrak station site, this site would still be in downtown and would be 
within walking distance to most of Springfield’s commercial core.  Passenger trains on the 
western route could be diverted to share the same station.  Trains would then proceed south 
from downtown on the NS making a connection into the UP ROW and continue southward. 
 
An alternative means of serving downtown Springfield could reinstate tracks in the disused 
Illinois Central Gulf (C&A) route between the NS and the UP.  This would allow HSR trains to 
share the existing station, closer to the State Capitol building, but would require additional 
capital investment and some residential relocation.  Relocation of freight operations off either 
alignment recommended for passenger service may be desirable due to the frequency of 
passenger trains. 
 
4.3.6 St. Louis/Metro East 
HSR trains would continue south from Springfield passing through rural farmland with only a few 
small villages along the way.  A few curves would require reduction, but for the most part the UP 
and NS ROW’s are fairly straight and are ideal for parallel high speed service.  Near Staunton, 
IL the HSR corridor would curve from due south to southwest and would run along the NS (ex-
Wabash) line and would curve again to follow the UP (ex-New York Central) ROW south of 
Worden, IL.  A flyover would possibly be needed to pass over Lenox Junction (in Mitchell, IL) as 
the HSR train continues along the freight ROW.  The HSR line would then continue on to the 
new St. Louis Gateway Multimodal Transportation Center in downtown St. Louis, allowing direct 
connection to numerous means of transportation for access throughout St. Louis. 
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It has not been determined whether capacity can be provided on an existing bridge across the 
Mississippi River or whether a new bridge will need to be constructed. The situation is 
complicated by the fact that under current regulations non-FRA compliant HSR trains cannot be 
mixed with conventional passenger or freight trains.  There are now a total of four railroad tracks 
(on three bridges) across the Mississippi River at St. Louis.  The MacArthur Bridge over the 
Mississippi River, which carries Amtrak service now, has a disused upper deck.  There is the 
possibility that this upper deck could be removed and converted into an upper track level 
exclusively for non-FRA compliant trains.  Review of this upper deck could be included in any 
future analysis.  No line item has been included in the conceptual cost estimate to include a new 
Mississippi River bridge.   
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5.0 Task 3: Proposed Running Times – Simulation Mod el 
 
5.1 Purpose 
The purpose of the Midwest High Speed Rail Feasibility Model (MHSRFM) is to provide high 
level analysis of the conceptual layout of the proposed High Speed Rail line to run from Chicago 
to St. Louis.  The MHSRFM will provide data on average trip time, as well as other capacity-
related statistics such as maximum number of trips each train can run.  This data was used to 
further refine the proposed route.  Modeling runs were completed for maximum speed operation 
of 220 mph from Chicago to St. Louis including all intermediate stops.   
 
5.2 Key Finding 

·  Simulated running times with all stops sum to a total approximate travel time of:  2 hours 
4 minutes  (Chicago to St. Louis) and 1 hour 52 minutes with trains stopping only at 
Champaign and Springfield. 

 
5.3 Model Components 
The MHSRFM is composed of 3 major components: 

·  The TranSystems Transportation Modeling Studio 
·  Anylogic Simulation Model 
·  Excel based model inputs and outputs 

 
A description of each of these components and their utility follows. 
 

1. The TranSystems Transportation Modeling Studio (TMS) 
The Transportation Modeling Studio is customized for each individual case and has 
been configured for the Midwest High Speed Rail study.  It provides the user a 
centralized location to run the model, access model inputs and outputs, as well as save 
scenarios for future analysis.  The Modeling Studio is an interface that enables 
TranSystems to assemble, analyze, and process modeling data and syntheses output in 
the most efficient and accurate arrangement.  Figure 6 below shows the opening 
console interface for the TMS. 

 

 
     Figure 6:   The MHSRFM Modeling Studio Interfa ce 
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2. Anylogic simulation model 
The simulation model enables the TranSystems modeling team to visualize the location 
of trains as they are running in the system.  This visualization is an important component 
of data verification and analysis.  Figure 7 below shows a screen capture of the 
simulation model running trains from Chicago south through Kankakee and on to 
Champaign. 
 

 
Figure 7:  A Screen Capture of the Simulation Model  

 
3. Excel based model inputs and outputs 

The model inputs are created by the user via an Excel workbook.  The configuration 
includes inputs such as the number of trains to run, the departing time of each train, the 
stops each train makes, and the duration of each stop.  After the model completes, 
output reports are generated via the Transportation Modeling Studio.  These reports 
contain pertinent information regarding the number of trips each train made, the trip time, 
and the production of a string graph to assist in both conceptualizing the approximate 
locations and exact quantity of sidings needed in a single track operation.  Figure 8 
below shows model inputs. 
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Figure 8:  Model Input 
 
5.4 Key Model Assumptions 
Assumptions have been important in the generation of this study’s simulation and generation of 
running time output.  Those key modeling assumptions are listed and described below. 
 

1. Approximate acceleration and deceleration profiles for a High Speed Train were 
generated utilizing RailSim® output data.  Brief descriptions of this modeled trainset are 
as follows, however it should be noted that rolling stock that may run on the future HSR 
tracks could be selected from a broad range of suppliers and equipment types such as 
push-pull or multiple units (MU’s). 

a. Maximum speed 220 mph, non-FRA compliant 
b. 2 Power Units (one front, one rear) – Talgo 350 (AVE Class 102) 
c. 8 Passenger coaches – Talgo 350 (AVE Class 102) 

2. Although the Talgo 350 train has the capability to tilt, it was not taken into consideration 
in the modeling process. 

3. Speed changes required for vertical geometries of the track were considered to be 
deminimis and therefore were not modeled.  Speed restrictions due to horizontal curves 
were established and were tabulated, entered and adhered to in the modeling process. 

4. Trains run according to the predefined schedule created by the modeling user with no 
variation. 

5. The trains do not experience any delays due to mechanical defects, operating 
conditions, or similar items often incorporated into the final timetables.  

6. Trains wait 60 minutes before starting another trip. 
7. All trains leave from Chicago and travel to points south: From Chicago (CUS) to the St. 

Louis Gateway Intermodal Transportation Center. 
8. Trains always arrive at stations regardless if another train is currently stopped there on 

another platform (the model assumes capacity for all arrivals). 
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6.0 Conceptual Level Cost Estimate 
 
6.1 Assumptions 
All conceptual level cost estimates are provided in 2012 dollars.  Conceptual level cost 
estimates are derived from specific template infrastructure solutions applied across the corridor.  
This method provides for a more accurate cost estimate than a strictly unit cost estimate would 
provide.  Where specific template solutions are not available, a site specific solution was 
estimated.  Since this is a conceptual level estimate, a 35% contingency budget has been 
included as an allowance for additional work unforeseen at this time.  Table 4 below shows the 
conceptual cost estimate broken down by infrastructure elements including the full corridor from 
Chicago to downtown St. Louis.  Additional tables broken down by segments are included in the 
appendix showing these same infrastructure line items, and even more tables are included in 
the appendix to show other scenarios estimated but not advanced to final production for this 
study. 
 
6.2 Primary Cost Elements 
6.2.1 End to End Costs 
Certain line items in the cost estimate (available in the Appendix) were applied in a segment 
end to end condition such as total mileage of track or overhead catenary (electrification).  
Segments were broken down by geographical region including the six urban areas:  Chicago 
Metro area, Kankakee, Champaign, Decatur, Springfield, and St. Louis/Metro East with each 
rural area between those urban areas considered a segment.  For this study, it has been 
assumed that right of way (ROW) would be acquired at a rate of $500,000 per mile; this was 
based upon an approximate average across the state of Illinois including both urban and rural 
areas originally quantified in cost per unit acre.   
 
6.2.2 Rural Farmland – Template Costs 
In rural farmland one of the primary cost elements includes grade separation of county roads 
with either a Type I or Type II grade separation required.  Type I includes the partial realignment 
of a highway paralleling the railroad ROW, while Type II does not.   
 
6.2.3 Small Villages – Template Costs 
All villages along the entire alignment would require grade separation of the passenger tracks.  
Villages pose a significant challenge due to their typical possession of one or two at-grade 
roadway crossings, small industries (with spur tracks from the existing freight mainlines) and 
due to the occasional appearance of perpendicular mainline railroad tracks.  It was decided that 
the most logical way to pass through these villages at the maximum velocity of 220 mph would 
be to elevate both the existing freight railroad tracks and the proposed HSR tracks onto a 
partially retained earthen embankment.  Industry sidings would remain at grade in these small 
villages and would extended outside the village limits to match into the freight tracks at their at 
grade condition.  The extension of these freight sidings has been included in the conceptual 
cost estimate. 
 
6.2.4 Urban – Elements Counted 
220 mph service would utilize non-FRA compliant vehicles and would therefore allow for no 
grade crossings from Chicago to St. Louis.  Therefore all existing grade crossings were 
considered closed or were counted as grade separations with their associated costs being 
included in the conceptual cost estimate. 
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In urban areas where the existing freight tracks cross over and above some element (a roadway 
or creek below) it was assumed that the passenger tracks operating parallel would cross over 
and above the same element.  Counts were tallied for the future structures where an open bay 
(which could accommodate a future passenger track) was not found on existing bridges. 

Table 4:  Conceptual Costs Broken Down by Infrastru cture Element ��
 
 
Electronic Directory: G:\CD09\0035\ProjectMgmt\Reports\FINAL REPORTwORD– Chicago Downtown Server 
 

UNIT ITEM TOTAL

ITEM DESCRIPTION UNITS QUANTITY COST COSTS COST

Trackwork LSUM 1 1,902,185,017$ 1,902,185,017$   23.6%
Railroad Track, Complete (grading, subballast, rail, ties, ballast) TM 69.6 2,541,700$       176,936,017$     

HSR Track, Complete (grading, subballast, rail, ties, ballast, drainage) TM 644.7 2,630,000$       1,695,561,000$   

Install #20 Turnout EA 40 195,800$          7,832,000$         

Install #32.7 Turnout EA 20 1,092,800$       21,856,000$       

Electrification LSUM 1 1,265,620,140$ 1,265,620,140$   15.7%
Catenary TM 650.7 1,227,200$       798,539,040$     

Substations EA 11 42,283,100$      465,114,100$     

SCADA Center EA 1 1,967,000$       1,967,000$         

Structures LSUM 1 4,370,157,518$ 4,370,157,518$   54.2%
Steel TPG Bridge, Freight/Passenger, 100' (Single Track) EA 57 1,406,900$       80,193,300$       

Steel TPG Bridge, Freight/Passenger, 100' (Double Track) EA 217 2,813,800$       610,594,600$     

Railroad Bridge over Mississippi River, (Double Track) EA 0 710,272,550$    -$                      

Grade Separation, Type I (for Auto) EA 36 2,950,370$       106,213,320$     

Grade Separation, Type II (for Auto) EA 48 2,600,700$       124,833,600$     

Grade Separation, 50'W Trench (for pax Rail) MILE 9.5 102,060,710$    969,576,745$     

Grade Separation, Embankment (for all Rail) MILE 28.6 58,460,900$      1,671,981,740$   

Grade Separation, Flyover (for pax Rail) MILE 9.8 81,954,530$      799,876,213$     

Bridge, Roadway (Includes Sub Structure) EA 12.0 574,000$          6,888,000$         

Noise Abatement Wall, Precast Concrete MILE 0.0 2,020,000$       -$                      

Sitework & Demolition LSUM 1 174,745,935$   174,745,935$      2.2%
Utility Work & Relocation MILE 322.4 450,300$          145,154,205$     

Environmental Mitigation MILE 322.4 91,800$            29,591,730$       

At-Grade Roadway Crossings LSUM 1 -$                    -$                       0.0%

New Grade Crossing, Complete (Single Track) EA 0 369,000$          -$                      

New Grade Crossing, Complete (Double Track) EA 0 449,000$          -$                      

Wayside Signaling LSUM 1 353,750,800$   353,750,800$      4.4%

Signal System TM 324.4 968,000$          313,970,800$     

Interlocking EA 16.0 2,295,000$       36,720,000$       

Operations Control Center EA 1 3,060,000$       3,060,000$         

SUBTOTAL - CONSTRUCTION COSTS 8,066,459,410$   100%

Real Estate/ROW LSUM 1 305,402,040$   305,402,040$      
50' ROW Purchase/Easement from Railroad MILE 301.9 550,000$          166,045,000$     

Fencing MILE 603.8 230,800$          139,357,040$     

Professional Services LSUM 1 967,975,129$   967,975,129$      
Preliminary Engineering 3% 241,993,782$    

Final Design 5% 403,322,970$    

Project Managenent for Design & Construction 1% 80,664,594$      

Construction Administration & Management 3% 241,993,782$    

Contingencies 35% 3,268,942,803$ 3,268,942,803$   

PRELIMINARY CAPITAL COST ESTIMATE (2012 Dollars) 12,609,000,000$  

TOTAL ROUTE MILEAGE 322.35

COST PER ROUTE MILE 39,120,000$        

Midwest High Speed Rail Study
Chicago (O'Hare) to St. Louis (Downtown) (220 mph)

Preliminary Order of Magnitude Costs

October 8, 2009


