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Transportation Planning Organization (HRTPO).  The HRTPO is responsible for the facts and the accuracy 

of the data presented herein.  The contents do not necessarily reflect the official views or policies of the 

FHWA, VDOT, or DRPT.  This report does not constitute a standard, specification, or regulation. 

 

These opinions, findings and conclusion are preliminary in nature and do not represent final statements of 

fact or final projections of high-speed and intercity passenger rail service to Hampton Roads.  It is 

anticipated upon completion of the next phase of the study, these initial study results will be refined to a 

level that supports a Hampton Roads Vision Plan for High-Speed and Intercity Passenger Rail services from 

Washington D.C. to the Hampton Roads metropolitan area. 
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PROGRESS REPORT B:                                                  
PRELIMINARY OPERATIONS  

AND OPERATING COSTS 
 

B.1 DEVELOPMENT OF THE VISION 

The Hampton Roads Transportation Planning Organization (HRTPO) Resolution 2009-05 provides an over 

arching vision for development of rail passenger service to the Hampton Roads region.  The resolution 

endorses: 

 
• Designation of a “High-Speed Rail” corridor along the NS/Route 460 corridor. 

• Enhancement of existing intercity passenger rail service along the CSXT/I-64 corridor. 

 

As such, the resolution endorses passenger rail service that directly serves population and employment on 

both sides of the James River.  It suggests that future service be directly scaled to the relative population 

distribution of the region, whereby approximately 2/3 of the population and economic activity are located 

south of the James River while the other 1/3 is north of the river.  As a result, service is matched to the 

needs of each market in a balanced way.   

HIGHER SPEED CONVENTIONAL SERVICE - The first step towards implementing the HRTPO Vision 

enhances the existing Amtrak service, which today consists of two daily round trips to Newport News. A 

new single daily round trip to Norfolk will be added in 2013 using existing infrastructure on the Route 460 

corridor*. All services would operate at conventional speed (e.g. up to 79-mph†) using conventional Amtrak 

equipment. These trains are designed for economical operation at conventional speeds, are diesel 

powered, and do not tilt.  In step two, the improvements currently planned by the Virginia Department of 

Rail and Public Transportation (DRPT) would add to the capacity of existing tracks, and ease curves and 

spirals to the extent feasible within existing rail alignments. This would permit up to 90-mph speeds; raise 

train frequency to three round trips to Newport News and six round trips to Norfolk; and route Norfolk 

trains via Richmond Main Street and Bowers Hill station in Chesapeake.  

                                                 
* The DRPT agreement with Norfolk Southern provides for installation of a bi-directional signaling system, which will suffice for 
operation of up to three daily round trips from Petersburg to Norfolk, but service is currently limited to one round trip due to constraints 
on CSXT north of Petersburg.   
† 79-mph represents the highest speed at which trains can legally operate in the United States without having a supplementary cab 
signaling system on board the locomotive. 
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CONVENTIONAL AMTRAK TRAIN 

 

 

 

 

 

 

 

 

 

 

DIESEL HIGH-SPEED SERVICE – The Passenger Rail Investment & Improvement Act (PRIIA-2008) §26106 

defines High-Speed Rail* as: 

Intercity passenger rail service that is reasonably expected to reach speeds of at least 110-mph. 

As a result, 110-mph is the minimum level of performance that is needed for eligibility for federal High-

Speed rail funding. Furthermore, it has generally been found that 110-mph is the slowest speed at which 

passenger rail is able to produce auto-competitive travel times, and is therefore able to generate sufficient 

revenues to cover its operating costs and have good cost benefit ratios.  

110-mph service can often be incrementally developed from an existing conventional rail system by 

improving track conditions, adding a supplementary Positive Train Control safety system, and improving 

grade crossing protection. In the United States, 110-mph provides a low cost infrastructure option by 

using existing railroad rights-of-way, and quad-gating rather than grade-separating crossings as pioneered 

by Southeast High-Speed Rail’s “Sealed Corridor” initiative, which are relatively low cost options.  110-mph 

optimizes the potential for High-Speed Diesel service, since the costs of grade separation (required by 

regulation only for speeds of 125-mph or higher) can easily double the capital cost of a project, as the 

number of public and private crossings can be as many as two per mile. Once full grade separation has 

been achieved however, it often makes sense to electrify the corridor, pushing speeds up to 150-mph or 

even higher to improve the economic return on this high level of safety and infrastructure investment. 

                                                 
* See: http://www.fra.dot.gov/downloads/Industry Presentation 6-19 FINAL.pdf 
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A wide variety of High-Speed Diesel train options are available from multiple manufacturers. Many of these 

trains are in fact compatible with the requirements of high-level platforms on the Northeast corridor.  

Trains are available in either locomotive hauled or multiple unit (self-propelled, DMU) versions. (Since 

DMU’s are slightly faster than locomotive hauled trains, to maximize flexibility for technology selection, 

performance as shown below has been conservatively modeled in this study by assuming locomotive-

hauled trains.)  For example, the Acela now operating in the Northeast corridor is based on a 1970’s 

carbon steel design for the Canadian LRC “Light Rapid Comfortable” cars that are diesel locomotive 

hauled. Acela proves that modern High-Speed equipment can operate in the Northeast corridor, but more 

modern designs such as the Voyager DMU (shown below, by the same manufacturer who built the Acela) 

use stainless steel or aluminum to reduce weight, while improving the crashworthiness of the vehicle.   

HIGH–SPEED DIESEL TRAIN 

 

 

 

 

 

 

 

Modern High-Speed Diesel trains: 

• Are designed for operation above 100-mph on existing rail lines, provide good acceleration and 

braking capabilities, and have lower track maintenance costs. As shown in Exhibit B-1, a 

conventional Amtrak P-42 with 4 Amfleet cars is barely capable of reaching 100-mph and takes a 

long time getting there. In contrast, the High-Speed Diesel train accelerates quickly to 100-mph 

and has enough reserve power for good acceleration even above 110-mph. It can reach up to 130-

mph on grade-separated tracks. 

• A low center of gravity and tilt capability, for allowing trains to go around curves faster, has 

proven very effective for improving service on existing track, often enabling a 20‐30 percent 

reduction in running times in spite of the curves. 



 

Hampton Roads High-Speed and Intercity Passenger Rail 

Preliminary Vision Plan 

Progress Report B: Preliminary Operations and Operating Costs  
 

 
                   Transportation Economics & Management Systems, Inc. B-4  

High-Speed Diesel trains, whether the track is straight or curved, can achieve substantial time savings over 

conventional trains. If the track is curved, the trains can go around curves faster because of their tilting 

and low center of gravity. If the track is straight, the trains’ light weight and superior acceleration and 

braking enables them to reach speeds as high as 130-mph, infrastructure permitting. Such trains typically 

achieve a 20-30% reduction in travel times as compared to conventional trains. 

EXHIBIT B-1: ACCELERATION CURVES FOR CONVENTIONAL VS HIGH-SPEED DIESEL TRAINS 

 

 

 

 

 

 

 

 

New trains have also been shown to contribute strongly to the “mode appeal” factor and public perception 

of modern service. Modern trains have a ridership benefit that goes beyond the immediate time savings. 

Known as the “Sparks” or “Nose Cone” effect, modern trains improve the “mode appeal” factor that 

strongly contributes to ridership and revenue.  For example, introduction of Talgo equipment in the Pacific 

Northwest resulted in a 50% ridership gain, without any other improvement in service. 

DRPT’s plans as described in the Hampton Roads DEIS, Southeast High-Speed Rail Tier II EIS, and 

Washington-Richmond planning documents would add capacity to existing tracks, adjust curves, improve 

grade crossings and install improved signaling and Positive Train Control (PTC) to raise train speeds. 

However, the use of modern trains is essential to take full advantage of the speed capabilities of upgraded 

infrastructure, and to optimize corridor economics. As a result, the first step in development of a true 

High-Speed system should be to purchase modern High-Speed Diesel trains. These trains could achieve the 

full practical potential of the existing rail infrastructure.  
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Finally, it should be noted that High-Speed Diesel trains can achieve up to 130-mph on a fully grade-

separated alignment. If a Greenfield alignment were built that could accommodate 150-mph Electric trains, 

the High-Speed Diesel would be capable of increasing speed to 130-mph “under the wire” and further 

reduce the timetable. This would create a just over 2-hour timetable for Washington D.C. to Newport 

News. 

ELECTRIC HIGH-SPEED SERVICE – 

By eliminating the weight of the 

diesel engines and providing an 

external power supply, electric 

trains optimize the performance of 

High-Speed rail. This category 

includes two types of electric 

trains: 

• The early French TGV and 

German ICE-1 were 

locomotive-hauled trains. 

These trains operated 

initially at 150-mph and 

were improved to 186-mph.  The Eurostar, which operates through the English Channel tunnel, is 

among the most advanced trains of this class. 

 

• To go even faster, up to 

220-mph, both the 

French and Germans 

shifted to Electric 

Multiple Unit (EMU) self-

propelled designs with 

their latest generations 

of Alstom’s AGV and 

Siemens’ ICE-3 trains. 

The Shinkansen or “Bullet 

Train” in Japan has used 

an EMU design from the 

very first High- Speed 

trainset in 1964.  

EUROSTAR ELECTRIC HIGH-SPEED TRAIN: LOCOMOTIVE-HAULED 

 

HIGH–SPEED DIESEL TRAIN “UNDER THE WIRE” ON                    

ELECTRIFIED TRACK 
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The N-700 Shinkansen, the latest in the series, is pictured below.   

N-700 SHINKANSEN ELECTRIC HIGH-SPEED TRAIN - EMU 

 

 

 

 

 

 

 

 

 

As a result, the latest generation of High-Speed electric trains is based on EMU principles. Rather than 

using locomotives, the EMU design places traction motors underneath each individual railcar. This has the 

advantage of eliminating the dead weight of the locomotive, increasing the number of traction motors 

leading to an increase in power, improving adhesion since half or more of the train’s axles are powered, 

and making more effective use of station platform length. The key characteristics of these trains are that 

they are: 

• High-Powered for operation at 150-mph or higher on new lines. 

• Electric only 

For trains that operate on conventional tracks beyond new Greenfield sections, tilting versions of High-

Speed trains have been developed to allow them to go around curves faster. Amtrak’s Acela, which is 

designed for operation in the Northeast corridor, falls into this category. Siemens has a tilting ICE train 

derivative, the ICE-T, and the latest generation of Shinkansen, the N-700 pictures above, also tilts. 
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HIGH-SPEED ELECTRIC TRAIN 

 

 

 

 

 

 

 

 

 

 

 

The Acela is shown as representative of the 150-mph class of electric train that is capable of operating in 

the Northeast corridor. If the coaches were built using stainless steel or aluminum instead of carbon steel, 

this train could probably achieve 186-mph. EMU technology could allow speeds up to 220-mph on 

segments of the proposed Greenfield alignment if the geometry allows. For example, the I-95 highway 

alignment south of Lorton might be able to support speeds of 125-150-mph, a typical speed for highway 

alignments adapted to rail use*. It’s not known whether the rail geometry could be improved from Lorton 

to Doswell to support higher 186 to 220-mph speeds while satisfying environmental constraints, but even 

the existing I-95 highway alignment has much better geometry than the CSXT rail line. 

 

PHASED DEVELOPMENT OF HIGH-SPEED AND ENHANCED INTERCITY PASSENGER RAIL – High-Speed 

and Enhanced Intercity Passenger Rail can be developed in a phased or incremental manner, fully 

leveraging rail investments currently proposed by DRPT as well as the additional investments advocated by 

this Vision. DRPT plans will develop additional capacity critically needed through urban areas in Norfolk, 

Petersburg, Richmond, and from Lorton through Northern Virginia into downtown Washington D.C. 

Between Lorton and Richmond, and from Richmond to Bellwood on the east side of the James River, the 

possibility of Greenfield alignments through relatively undeveloped land should be explored as part of the 

next study phase. If desired, High-Speed Diesel passenger trains could also use these Greenfield segments 

even before full double tracking and electrification are installed. 

                                                 
* Florida’s proposed Orlando-Tampa high-speed line in the I-4 median just received a $1.25 Billion Federal grant in January 2010.   
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The Norfolk Southern rail line from Petersburg to Suffolk along Route 460 (with the exception of a few 

small towns that need to be bypassed) and the “V” line from Suffolk to Norfolk are very straight. The CSXT 

segment from Doswell to Richmond is also straight. If a solution allowing additional tracks and alleviating 

operating restrictions through Ashland and around Acca Yard can be found, this segment of existing rail 

could easily support the geometric requirements for High-Speed passenger rail service.  

B.2 OPERATIONAL CHALLENGES 

Upgrading the rail system would result in speed and running time improvements that, in turn, boost 

ridership and revenues and allow more train frequencies to be operated.  This results in a “multiplier 

effect” on the initial investment in speed improvement, since stronger market demand then supports the 

operation of more train frequencies as well. 

Passenger trains from Newport News to Washington D.C. currently need more than four hours with poor 

on-time performance, because of track conditions on some segments of the route, and delays caused by 

freight trains on busy shared infrastructure. CSXT has indicated that they consider the current 

infrastructure inadequate to support even the current level of passenger service and have suggested that 

even to adequately support current service, upgrades are needed to improve reliability. 

 

 

 

 

 

 

 

 

 

 

 

 

 

POOR TRACK ON  PASSENGER LINE SOUTH OF        
ACCA YARD, RICHMOND 

 

WELL DESIGNED MODERN TRACK 
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WASHINGTON – RICHMOND - PETERSBURG CORRIDOR – Rail Infrastructure bottlenecks that must be 

addressed in order to provide High-Speed and Enhanced Intercity Passenger Rail service from Washington 

to Petersburg include the busy, curvy CSXT alignment from Washington, D.C. to Doswell, VA; street 

running through downtown Ashland, VA and around Acca Yard in Richmond; the curvy “S” line connector 

from Acca Yard down to Richmond Main Street station and across the James River to Centralia; and the 

complex Petersburg terminal area.  

 

A possible approach to solving some of these issues may be to develop Greenfield bypasses to provide a 

geometric alignment that can support High-Speed and Enhanced Intercity Passenger Rail operations 

through relatively undeveloped land between cities, and by upgrading track and adding dedicated 

passenger tracks within urban areas. These Greenfield corridor opportunities should be evaluated in the 

next study phase. By improving geometry and electrifying the corridor, the schedule can be cut by more 

than half and reliability improved. 

The ability to attain high speeds is made possible by the development of electrified Greenfield segments, 

particularly between Lorton and Doswell. Indeed without geometric improvements the train performance is 

so restricted that there is little economic advantage to moving beyond diesel technology. Eliminating the 

geometric restrictions however, would improve the economics of electrification and allow the entire 

Washington-Richmond-Hampton Roads corridor to show its true potential as one of the premier High- 

Speed rail development opportunities in the country. 

Because of the growth in traffic, the capacity requirement under the electrification scenario is for two 

High-Speed dedicated tracks. Adding a fourth track from Washington to Richmond to Petersburg actually 

reduces the cost of the electrification as well as making it more acceptable to CSXT, since the existing two 

freight tracks wouldn’t have to be electrified. The ability to run most passenger trains through Richmond 

Main Street to terminate at either Newport News or Norfolk should simplify and reduce the capacity needs 

at Main Street. Extending electric service to Norfolk also eliminates the need for changing from diesel to 

electric power at Richmond Main Street, since trains would change locomotives either at Petersburg or else 

continue through to Washington D.C. under diesel power. 

CSXT/I-64 CORRIDOR – From Richmond to Newport News, the CSXT/I-64 corridor shares single track 

with heavy coal trains, which hurts service reliability in this corridor and would benefit from the 

installation of additional track. Nonetheless, the preliminary running time assessment in Exhibit B-2 shows 

the capability to upgrade substantial segments of this corridor to 110-mph speeds. This graph shows the 

hypothetical performance capability of a High-Speed Diesel train if it were limited only by the corridor 

geometry.  
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EXHIBIT B-2: PRELIMINARY PERFORMANCE ASSESSMENT OF CSXT/I-64 CORRIDOR 

 

 

 

 

 

 

 

 

 

 

The train performance analysis identifies curve clusters in the vicinity of Diano and Toppings that should 

be further evaluated to determine the feasibility of alignment modifications. Aside from these two areas of 

restriction, the remainder of the corridor geometry appears well able to support 110-mph top speeds. 

This preliminary Vision suggests that the goal should ultimately be to upgrade the CSXT/I-64 corridor to 

110-mph capability. CSXT previously agreed to use the 110-mph track being developed from Petersburg to 

Raleigh by Southeast High-Speed rail.  On the Peninsula line, CSXT empty coal trains could use the High-

Speed track to take advantage of the added capacity with very little added maintenance cost.  A shared use 

CSXT/I-64 corridor could provide a substantial capacity benefit to CSXT without compromising the Federal 

Railroad Administration’s (FRA) goals for attaining 110-mph passenger service.  

NS/ROUTE 460 CORRIDOR – From Petersburg to Norfolk, the NS/Route 460 corridor is double track 

and very straight.  As shown in Exhibit B-3, the only significant areas of restriction (not included in the 

preliminary running time assessment, which shows only geometric restrictions) would be the need to pass 

through several small towns along the corridor, where bypasses should be developed. 

Richmond Richmond 
Viaduct and Viaduct and 
Fulton YardFulton Yard

Diano Diano 3º
CurvesCurves

2º Curve near 
Toppings

Richmond Richmond 
Viaduct and Viaduct and 
Fulton YardFulton Yard

Diano Diano 3º
CurvesCurves

2º Curve near 
Toppings
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EXHIBIT B-3: PRELIMINARY PERFORMANCE ASSESSMENT OF NS/ROUTE 460 CORRIDOR 

 

 

 

 

 

 

 

 

 

 

While Norfolk Southern has agreed to allow interim use of its tracks by passenger trains at up to 79-mph, 

this preliminary Vision suggests a need at 110-mph for a dedicated track, and to add two electrified tracks 

and fully grade-separate the corridor for 150-mph+ operating speeds.  

 

B.3 IMPLEMENTATION STEPS AND SCHEDULES 

As described in the Vision Preliminary Plan, as agreed with DRPT the implementation process has been 

broken down into four steps. The first two steps in Exhibit B-4 relate to conventional speed development* 

currently being undertaken by DRPT, while the last two steps in Exhibit B-5 reflect the main focus of this 

study, and develop new High-Speed and Enhanced Intercity Passenger Rail options consistent with HRTPO 

Resolution 2009-05: 

                                                 
* DRPT plans to raise Norfolk train frequencies to three round trips, their ability to do this however depends on obtaining schedule slots 

from CSXT north of Petersburg. The timing or costs associated with this step are, as yet, unknown.   

Petersburg Belt Petersburg Belt 
Conn Conn + Poe+ Poe

1º 42’ Curve at 
Suffolk

Petersburg Belt Petersburg Belt 
Conn Conn + Poe+ Poe

1º 42’ Curve at 
Suffolk
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EXHIBIT B-4: CONVENTIONAL RAIL DEVELOPMENT STEPS 

Steps Route Max Speed 
No. of 

Trains 
Infrastructure Stations 

Step 1 

 
CSXT/I-64 

 
79-mph 

 
2 

Shared Track 
Schedule Enhancement 

Main Street 
Newport News 

(existing) 

NS/Route 460 
 

79-mph 
 

1 

 
Shared Track 

 

Staples Mill 
Petersburg 

Norfolk 

Step 2 

 
CSXT/I-64 

 
79-mph 

 
3 

 
Shared Track 

Main Street 
Newport News 

(existing) 

NS/Route 460       90-mph* 
 

6 
Shared Track 

V Line 

Main Street 
Bowers Hill 

Norfolk 

* 79-mph speed on NS Track in Step 2 

 

EXHIBIT B-5: HIGH-SPEED RAIL DEVELOPMENT STEPS 

Steps Route Max Speed 
No. of 

Trains 
Infrastructure Stations** 

Step 3 

 
CSXT/I-64 

 
90-mph 

 
6 

 
Shared Track 

 

Main Street 
Newport News 

Downtown/Airport 

NS/Route 460      
 

110-mph 
 

12 
Dedicated Track 

V Line 

Main Street 
Bowers Hill/Suffolk 

Norfolk 

Step 4 

 
CSXT/I-64 

 
110-mph 

 
9 

 
Dedicated Track 

Main Street 
Newport News 

Downtown/Airport 

NS/Route 460 
 

150-mph 
 

16 
Dedicated Track 

V Line 

Main Street 
Bowers Hill/Suffolk 

Norfolk 

** Recommended stations to be determined 
 

 

For implementation of both conventional and High-Speed rail to be efficient, it is essential to improve train 

schedules and frequencies in a balanced way. Typically as speeds increase, the market expands and both 

train size and frequency also need to be increased. The proposed implementation steps do add train 

frequency as speeds increase in a manner that is reflective of the growth in market demand, and also 

equitably scaled to the relative size of the north and south side demographic bases. 

 

This has led to the development of the schedule objectives shown in Exhibit B-6 for Hampton Roads 

service. All the schedules are very preliminary since they depend on details of route alignment, geometry 
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and configuration that have not yet been finalized. Nonetheless, the proposed schedule times have been 

validated with previous studies as well as verified using current train performance simulations, and found 

both reasonable and achievable, given the uncertainties that still exist regarding the geometric capabilities 

and other operating restrictions likely to be associated with the final alignments.  

 

EXHIBIT B-6: PROPOSED SCHEDULE OBJECTIVES FOR HAMPTON ROADS SERVICE 

 

 

 

 

 

 

 

 

 

 

 
1 2:45 current Amtrak time to Main Street, 1:35 to Newport News 
2 2:15 current Amtrak time to Staples Mill Road Station only, does not go to Main Street 
3 2:20 to Main Street, train operates at 90-mph north of Richmond 
4 2:00 proposed schedule objective for HSR electric service 
5 1:38 using 79-mph south of Petersburg 

Schedule times are based on the train types shown and assume expected levels of infrastructure upgrade 

associated with each Step. Train times in Step 1 are consistent with current Amtrak schedules and with the 

Richmond/Hampton Roads Passenger Rail Project DEIS projection for 79-mph Richmond to Norfolk service. 

Times in Step 2 are consistent with the DEIS. 

Washington to Richmond times for Norfolk service in Step 2 does reflect an improvement from 2:20 down 

to 2:05 assuming the use of High-Speed Diesel trains* rather than conventional Amtrak equipment. This is 

consistent with the capabilities of locomotive hauled passive tilt trains using a very conservative 6” Cant 

deficiency assumption. The time is also sufficient to allow a reasonable amount of slack for co-mingled 

operation on shared infrastructure with freight trains. 

                                                 
* This does not contradict the DEIS, since it must be recognized that Amtrak’s current Amfleet coaches are already 35 years old and 

beyond their mid-life refurbishment. See: http://en.wikipedia.org/wiki/Amfleet.  This equipment is already considered commercially 
obsolete and have been rejected by California, Washington and Oregon who purchased new equipment for their state-supported trains. 
Modern High-Speed Diesel trains are well able to satisfy the performance parameters of the DEIS offering similar or better environmental 
performance. Given DRPT’s expected project development timeframes, the Amfleet equipment will approaching 50 years of age by the 
time the project is implemented. Although Amfleet has been used to characterize the performance capabilities of existing trains, the 
DEIS certainly does not appear to exclude the possibility of actually purchasing new trains for the service by the time it is implemented. 
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DRPT has defined a schedule objective of 1:30 for Washington-Richmond service on existing CSXT tracks*. 

Preliminary performance modeling suggests that this might be possible, but it would require the use of 

very aggressive 9” of Cant Deficiency and allows for very little slack time in the schedule. A ninety-minute 

schedule may be theoretically possible for a DMU with active tilt, but would certainly require a dedicated 

track not only to minimize the possibility of freight train delays, but also to support the kind of precision 

track maintenance and curve geometry that such high deficiency operations will require.  A 1:30 schedule 

over existing tracks appears to be barely achievable and may not ultimately be deliverable in practice. 

In contrast, the 1:30 schedule objective shown for 110-mph High-Speed Diesel trains is comfortably 

achievable by assuming a Greenfield segment from Lorton to Doswell, using very conservative train 

performance assumptions. If grade crossings were fully grade separated, High-Speed Diesel trains could 

attain 130-mph instead of just 110-mph, and would achieve timings faster than 1:30. 

The 1:05 electric schedule assumes a Greenfield segment that allows the train to reach its design 

potential.  Coupled with a short Greenfield segment south towards Petersburg and the excellent geometry 

of the existing Route 460 corridor leads to a potential 2:00 schedule for Norfolk to Washington D.C. It 

should be pointed out since this would be all-electric service that it would also eliminate the 20-30 

minutes delay typically not incurred for a locomotive change in Washington, so the time savings to NEC 

points north of Washington would be even greater. 

EQUIPMENT DEPLOYMENT STRATEGY – A key objective should be to procure a fleet of High-Speed 

Diesel passenger trains for initial deployment on the NS/Route 460 corridor in Step 3, with the ultimate 

goal of redeploying this equipment fleet to the CSXT/I-64 corridor in Step 4 when the NS/Route 460 

corridor is electrified. 

As such the goal should be to purchase enough High-Speed Diesel trains to deploy high quality equipment 

on the NS/Route 460 corridor without purchasing excess equipment beyond Virginia’s long term needs. 

Coordinating the infrastructure strategy, it then makes sense to upgrade the CSXT/I-64 corridor to 110-

mph in Step 4 to take full advantage of the speed capability of these trains. 

 

With this strategy, for the Hampton Roads to Washington corridor, it appears there is an overall fleet 

requirement for about 8-10 High-Speed Diesel trains and 12-14 Electric trains. This depends on the exact 

coordination strategy and how many trains run through to Washington and even points beyond in the 

northeast corridor.  For a run-through service with Amtrak, additional trains will be needed, but it would 

also be reasonable to assume that Amtrak would be responsible for paying for the additional trains they 

may require for services north of Washington. The exact fleet requirement will be determined in detailed 

operational planning to be developed in the next project phase. 

                                                 
* See: http://www.drpt.virginia.gov/studies/files/WashingtonD.C.StudyDetails.pdf 
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B.4 OPERATING COST DEVELOPMENT 

This chapter describes the build-up of the unit operating costs that were used for assessing the total 

operating cost of each option. It is important to note that this study encompasses a wide variety of both 

technology and development steps. Three different kinds of train technologies were evaluated including: 

• 79-mph Conventional Diesel 

• 110-mph High-Speed Diesel 

• 150-mph High-Speed Electric 

 
The costing framework originally developed for the Midwest Regional Rail System (MWRRS) was adapted 

for use in this study. This framework was developed in conjunction with FRA, nine states, Amtrak, 

equipment manufacturers and freight railroads. It has been extensively validated and reviewed, has been 

applied in numerous rail studies and was used in Service Development Plans supporting successful ARRA 

grant requests. Following the MWRRS methodology as shown in Exhibit B-7, nine specific cost areas have 

been identified. Variable costs include equipment maintenance, energy and fuel, train and onboard (OBS) 

service crews, and insurance liability. Ridership influences marketing, and sales. Fixed costs include 

administrative costs, station costs, and track and right-of-way maintenance costs. Signals, communications 

and power supply are included in the track and right-of-way costs. 

 

EXHIBIT B-7: OPERATING COST CATEGORIES AND PRIMARY COST DRIVERS 

 

 

 

 

 

 

 

Drivers  Cost Categories 

Train Miles  
Equipment Maintenance 
Energy and Fuel 
Train and Engine Crews 
Onboard Service Crews 

Passenger Miles  Insurance Liability 
 

Ridership and 
Revenue 

 
Sales and Marketing 
 

 
Fixed Cost  

Service Administration 
Track and ROW Maintenance  
Station Costs 
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It is essential to maintain the consistency of the costing basis across all technologies and steps.  As shown 

in Exhibit B-7, operating costs can be categorized as variable or fixed. 

• Variable costs change with the volume of activity and are directly dependent on ridership, 

passenger miles or train miles. For each variable cost, a principal cost driver is identified and used 

to determine the total cost of that operating variable. An increase or decrease in any of these will 

directly drive operating costs higher or lower. These include train equipment maintenance, train 

crew cost, fuel and energy, onboard service, and insurance costs. Costs that depend on the 

propulsion/speed, such as train technologies and selection of alignment options, should reflect 

legitimate differences between the technologies and routes. 

• Fixed costs are generally predetermined, but may be influenced by external factors, such as the 

volume of freight tonnage, or may include a relatively small component of activity-driven costs. As 

a rule, costs identified as fixed should remain stable across a broad range of service intensities.  

Costs that do not depend on propulsion/speed, such as administrative overheads and call center 

costs should remain the same across all technologies and routes. Within fixed costs are two sub-

categories: 

o Route costs such as track maintenance, train control and station expense that, although 

fixed, can still be clearly identified at the route level. Route costs can be clearly identified 

to specific train services but do not change much if fewer or additional trains were 

operated. 

o Overhead or System costs such as headquarters management, call center, accounting, 

legal, and other corporate fixed costs that are shared across routes or even nationally. A 

portion of overhead cost (such as direct line supervision) may be directly identifiable but 

most of the cost is fixed. Accordingly, assignment of such costs becomes an allocation 

issue that raises equity concerns. These kinds of fixed costs are handled separately. 

COST DEVELOPMENT APPROACH – Operating costs developed for this study are consistent with unit 

operating costs from other recent studies.  These costs were fine-tuned, then applied to the train-miles, 

number of stations, passenger volumes and other cost factors developed specifically for this study.  Cost 

factors that vary by train technology, such as fuel usage and equipment maintenance, were developed 

from discussions with manufacturers and/or users of the technology and/or by cost benchmarking from 

both public and confidential sources.  The cost development approach was used to fine-tune those items 

with the greatest potential variability and impact on the bottom line. Some unit costs, such as those for 

110-mph High-Speed Diesel operations, are consistent with MWRRS costs brought up to $2010 through 
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application of appropriate inflation adjustments.  Other costs such as those for electric rail systems or 

maglev were developed from primary sources for this analysis or based on previous studies.  

Operating costs were developed based on the following premises: 

• A variety of sources including suppliers, current operators’ histories, testing programs and prior 

internal analysis from other passenger corridors were used to develop the cost data. However, as 

the rail service is implemented, actual costs will be subject to negotiation between the passenger 

rail authority and the contract rail operator(s). 

• Freight railroads will maintain the track and right-of-way that they own, but ultimately, the actual 

cost of shared track maintenance will be resolved through negotiations with the railroads. For 

High-Speed rail scenarios, this study assumed that most of the track would be dedicated so the 

passenger service covers these costs directly, using an appropriate per-mile rate for track and 

electrification. It can choose to maintain its own track or contract this to the freight railroads.  

• Costs assume that maintenance of train equipment will be contracted out to the equipment 

supplier. 

• Train operating practices follow existing Amtrak work rules for crew staffing and hours of service. 

Operating expenses for train operations, crews, management and supervision were developed 

through a bottoms-up staffing approach based on typical passenger rail organizational needs. 

The costing framework has been validated with recent operating experience based on publicly available 

data from other sources, particularly the Northern New England Passenger Rail Authority’s (NNEPRA) 

Downeaster costs and data on Illinois operations that was provided by Amtrak, as well as other data. It has 

been brought to a $2010 costing basis and additional cost categories that were not a part of the MWRRI 

study, such as for electrification, have been added into the model. 

As previously noted, the MWRRS costing framework was developed in conjunction with nine states that 

comprised the MWRRS steering committee and with Amtrak. In addition, freight railroads, equipment 

manufacturers and others provided input to the development of the costs.  Operating costs were 

developed for a stand-alone system that could be operated by Amtrak or contracted to any other operator.  

The original concept for the MWRRS was for development of a new service based on operating methods 

directly modeled after state-of-the-art European rail operating practice. Along with anticipated economies 

of scale, modern train technology could reduce operating costs when compared to existing Amtrak 

practice. In the original 2000 MWRRS Plan, European equipment costs were measured at 40 percent of 

Amtrak’s costs. However, in the final MWRRS plan that was released in 2004, train-operating costs were 

significantly increased to a level that is more consistent with Amtrak’s current cost structure. However, 
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adopting an Amtrak cost structure for financial planning does not suggest that Amtrak would actually 

need to be selected for the corridor operation. Rather, this selection increases the flexibility for choosing 

an operator without excluding Amtrak, because multiple operators and vendors will be able to meet the 

broader performance parameters provided by this conservative approach. 

The estimates follow FRA public-private partnership criteria and approach and not Amtrak accounting 

procedures.  The level of costs allows both Amtrak’s participation, as well as that of any other operator to 

bid competitively to operate the system.  Developing rail plans in such a way as not to preclude the 

participation of other potential operators, helps optimize the Commonwealth of Virginia’s bargaining 

position in development of the system. 

 

Stand-alone costing does result in somewhat higher costs for small-scale operations, but it also allows the 

analysis to reflect lower costs for large-scale operations, which is the reason why the FRA developed this 

particular costing approach.  This ensures that as the system moves up to higher-speed operations, 

Virginia will be able to protect the operating surpluses to help fund the system’s own Capital needs, rather 

than having the surpluses used to cross-subsidize Amtrak’s long-distance operating losses, which is what 

Amtrak today does with the NEC operating surpluses.   

 

One issue regarding the future services development is that we are unable to automatically assume that 

Amtrak is willing to share the benefit of either its economies of scale, or its interconnecting NEC revenues 

with the Commonwealth of Virginia. To the extent that Amtrak is willing to do this, it will improve its 

competitive position with regard to other potential operators of the system and can improve the 

economics of the route.   

 

Although Amtrak’s past practice has been to share some NEC connecting revenue, it is not clear that 

Amtrak will be able to continue to do this as the volume fed into the Northeast corridor from the south 

grows to higher levels. At the forecast volume of several million trips per year, Virginia connecting traffic 

will start to noticeably affect the level of NEC’s own operations, costs and capital needs. It is therefore 

reasonable to expect that Amtrak will want to keep its NEC operating surpluses to help fund its own 

capital needs north of Washington, D.C.   

In addition, although it is possible that Amtrak’s historical “Base Increment” accounting practice may 

continue, it is by no means certain that this approach will be allowed to continue in the new regulatory 

environment mandated by the PRIIA-2008 law. It is more conservative to assess subsidy needs based on 

the directly attributable costs and revenues of a corridor. 

The Operating Costs analysis has been conducted using 2010 constant dollars. 
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TRAIN EQUIPMENT MAINTENANCE – Equipment maintenance costs include all costs for spare parts, 

labor and materials needed to keep equipment safe and reliable. The costs include periodical overhauls in 

addition to running maintenance. It also assumes that facilities for servicing and maintaining equipment 

are designed specifically to accommodate the selected train technology. This arrangement supports more 

efficient and cost-effective maintenance practices. Acquiring a large fleet of trains with identical features 

and components, allows for substantial savings in parts inventory and other economies of scale. In 

particular, commonality of rolling stock and other equipment will standardize maintenance training, 

enhance efficiencies and foster broad expertise in train and system repair.  

The MWRRS study developed a cost of $9.87 per train mile for a 300-seat train in $2002. As shown in 

Exhibit B-8, this cost was increased to $12.16 per train mile in $2010.  Available evidence suggests that 

the maintenance cost for an electric train should be about 9 percent cheaper per equivalent seat-mile than 

that of a diesel train leading to a unit cost of $11.10 per train-mile for a 150-mph locomotive-hauled 

electric train.   

The cost of $15.20 for the Conventional train is higher than the High-Speed Diesel train because it reflects 

poor economies of scale associated with a low-frequency stand-alone corridor. It does not reflect the cost 

sharing of Amtrak’s Ivy City facility or other existing maintenance bases that could result in lower costs. 

Given equivalent economies of scale for Conventional versus High-Speed Diesel train sets, one would 

expect that Conventional train sets would cost slightly less: 

• High-Speed trains have two locomotives compared to conventional trains that have only one 

• High-Speed coaches with tilt mechanisms are also mechanically more sophisticated 

For equivalent economies of scale, the cost of the Conventional trains may be reduced to $10-12 per mile. 

However for comparison to Amtrak’s Short Term Action Plan* costs, it is critical to assess the cost on the 

basis of adding equipment units to the fleet, rather than only running additional miles on existing units. 

This cost can be further refined in the next study phase, as more information become available. 

                                                 
* See: http://www.drpt.virginia.gov/studies/files/Amtrak Report 1-25-08.pdf 
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EXHIBIT B-8: EQUIPMENT MAINTENANCE COST PER TRAIN MILE ($2010) 

 

  

 

 

 

 

 

TRAIN AND ENGINE CREW COSTS – The train operating crew incurs crew costs. Following Amtrak 

staffing policies, the operating crew would consist of an engineer, a conductor and an assistant conductor 

and is subject to federal Hours of Service regulations. Costs for the crew include salary, fringe benefits, 

training, overtime and additional pay for split shifts and high mileage runs. An overtime allowance is 

included as well as scheduled time-off, unscheduled absences and time required for operating, safety and 

passenger handling training. Fringe benefits include health and welfare, Social Security or Railroad 

Retirement benefits, and pensions. The cost of employee injury claims under the Federal Employees 

Liability Act (FELA) is also treated as a fringe benefit for this analysis. The overall fringe benefit rate was 

calculated as 55 percent. In addition, an allowance was built in for spare/reserve crews on the extra board. 

Costing of train crews was based on Amtrak’s 1999 labor agreement, adjusted for inflation to 2010.  

Crew costs depend upon the level of train crew utilization, which is largely influenced by the structure of 

crew bases and any prior agreements on staffing locations. Train frequency strongly influences the 

amount of held-away-from-home-terminal time, which occurs if train crews have to stay overnight in a 

hotel away from their home base. Since a broad range of service frequencies and speeds are being 

evaluated, a parametric approach was needed to develop a system average per train mile rate for crew 

costs. Such an average rate necessarily involves some approximation, but to avoid having to reconfigure a 

detailed crew-staffing plan whenever the train schedules change, an average rate is necessary and 

appropriate for a planning-level study.  
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For this study, an intermediate value of $4.85 per train mile was selected for 110-mph scenarios. This is a 

moderate level of crew cost that includes the need for some away-from-home layover.  79-mph and 90-

mph scenarios cost $6.49 per train-mile because of poor crew utilization in these low-frequency scenarios. 

With trains operating less frequently there is less opportunity to return crews to their home base on the 

same day, leading to more split shifts and overnight layovers. The 150-mph scenarios used $4.53 per train 

mile, reflecting operating efficiencies related both to higher speeds and more frequent trains, both of 

which tend to reduce the need for away-from-home layovers. 

If train crews can run through Washington D.C., it may be possible to lower some crew costs because of 

better utilization in the 79-mph and 90-mph scenarios. However once the frequency of operation rises in 

the 110-mph and 150-mph scenarios then there are enough trains operating south of Washington D.C. to 

efficiently utilize the crews. As a result the need for running crews through Washington declines as train 

frequencies go up. 

FUEL AND ENERGY – Both the ridership and operating cost models are based on fuel costs that were in 

effect during the base year of 2010 and that formed the basis of the demand model calibration. The 

assumed diesel fuel cost on the operating side is consistent with the level of gasoline prices that were 

assumed for development of the demand forecasts. The fuel price spikes of 2007 and 2008 show the 

difficulty of predicting short-term energy prices. However, economists are in more general agreement that 

long-term energy prices are only going in one direction: up. 

A consumption rate of 2.42 gallons/mile was estimated for a 110-mph 300-seat train, based upon nominal 

usage rates of all three technologies considered in Phase 3 of the MWRRS Study.  Assuming $2.52 a gallon 

for diesel fuel per a recent RTD study, this translates into a cost of $6.10 per train mile as shown in 

Exhibit B-9, roughly doubling the cost of diesel fuel as compared to the earlier MWRRS study. 

However, electric traction has an advantage over diesel since it can be powered from any energy source, 

not just petroleum-based fuel.  Even taking typical peaking demands into account, electric energy is 

typically less expensive than diesel fuel.  The comparable cost for the 150-mph locomotive-hauled electric 

train was just $4.57 per train mile as compared to $6.10 for the High-Speed Diesel. All electric costs 

include the Peak Usage charge, which for electric rail systems is significant, usually doubling the overall 

electric cost. The conventional train requires less fuel and energy than the High-Speed Diesel because it 

operates at a lower speed and has only one locomotive, costing $5.00 per train mile. 
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EXHIBIT B-9: ENERGY AND FUEL COST PER TRAIN MILE ($2010) 

 

 

 

 

 

 

 

ONBOARD SERVICES – Onboard service (OBS) costs are those expenses for providing food service 

onboard the trains. OBS adds costs in three different areas: equipment, labor and cost of goods sold. 

Equipment capital and operating cost is built into the cost of the trains and is not attributed to food 

catering specifically. Small 200-seat trains cannot afford a dedicated dining or bistro car. Instead, an OBS 

employee or food service vendor would move through the train with a trolley cart, offering food and 

beverages for sale to the passengers.   

The goal of OBS franchising should be to ensure a reasonable profit for the provider of on-board services, 

while maintaining a reasonable and affordable price structure for passengers. The key to attaining OBS 

profitability is selling enough products to recover the train mile related labor costs. If small 200-seat trains 

were used for start-up, given the assumed OBS cost structure, even with a trolley cart service the OBS 

operator will be challenged to attain profitability. However, the expanded customer base on larger 300-

seat trains can provide a slight positive operating margin for OBS service. 400-seat electric trains should 

provide a comfortable positive profit margin for the OBS operator. 

Because the trolley cart has been shown to double OBS revenues, it can result in profitable OBS operations 

in situations where a bistro-only service would be hard-pressed to sell enough food to recover its costs. 

While only a limited menu can be offered from a cart, the ready availability of food and beverages at the 

customer’s seat is a proven strategy for increasing sales. Many customers appreciate the convenience of a 

trolley cart service and are willing to purchase food items that are brought directly to them. While some 

customers prefer stretching their legs and walking to a bistro car, other customers will not bother to make 

the trip.  
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The cost of goods sold is estimated as 50 percent of OBS revenue, based on Amtrak’s route profitability 

reports. Labor costs, including the cost of commissary support and OBS supervision, have been estimated 

at $2.52 per train mile for 79-mph service, declining to $1.76 per train mile because of better crew 

utilization in the 150-mph scenario. This cost is generally consistent with Amtrak’s level of wages and 

staffing approach for conventional bistro car services. Amtrak’s $1.95 cost from the Short Term Action 

Plan is within this range, and is consistent with the OBS crew working all the way to New York, rather than 

turning back at Washington. However, it is recommended that an experienced food service vendor provide 

food services and use a trolley cart approach.  

A key technical requirement for providing trolley service is to ensure the doors and vestibules between 

cars are designed to allow a cart to easily pass through. Since trolley service is a standard feature on most 

European railways, most European rolling stock is designed to accommodate the carts. Although 

convenient passageways often have not been provided on U.S. equipment, the ability to support trolley 

carts is an important equipment design requirement for the planned service.  

INSURANCE – Liability costs were estimated at 1.38¢ per passenger-mile, the same rate that was assumed 

in the earlier MWRRS study brought to $2010. Employee injury claim costs under FELA are not included in 

this category but are applied as an overhead to labor costs.  

The Amtrak Reform and Accountability Act of 1997 (§161) provides for a limit of $200 million on 

passenger liability claims. Amtrak carries that level of excess liability insurance, which allows Amtrak to 

fully indemnify the freight railroads in the event of a rail accident. This insurance protection has been a 

key element in Amtrak’s ability to secure freight railroad cooperation. In addition, freight railroads 

perceive that the full faith and credit of the United States Government is behind Amtrak, while this may 

not be true of other potential passenger operators. A General Accounting Office (GAO) review* has 

concluded that this $200 million liability cap applies to commuter railroads as well as to Amtrak. If the 

GAO’s interpretation is correct, the liability cap may also apply to potential Virginia rail franchisees. If this 

liability limitation were in fact available to potential franchisees, it would be much easier for any operator 

to obtain insurance that could fully indemnify a freight railroad at a reasonable cost. It is recommended 

that DRPT seek qualified legal advice on this matter. 

                                                 
* See: http://www.gao.gov/highlights/d04240high.pdf 
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TRACK AND RIGHT-OF-WAY – Currently, it is industry practice for passenger train operators providing 

service on freight-owned rights-of-way to pay for track access, dispatching and track maintenance. The 

rates for all of these activities will ultimately be based upon a determination of the appropriate costs that 

result from negotiations between the parties. The purpose here is to provide estimates based on the best 

available information; however, it is important to recognize that this study is a concept-level analysis and 

that as the project moves forward, additional study and discussions with the railroads will be needed to 

further refine these costs. Both capital and operating costs will be estimated.  

The following cost components are included within the Track and Right-of-Way category: 

• Track Maintenance Costs. Costs for track maintenance are estimated based on Zeta-Tech’s 

January 2004 draft technical monograph Estimating Maintenance Costs for Mixed High-Speed 

Passenger and Freight Rail Corridors.* Zeta-Tech costs have been adjusted for inflation to $2010. 

However, Zeta-Tech’s costs are conceptual and are still subject to negotiation with the freight 

railroads.  

• Dispatching Costs and Out-of-Pocket Reimbursement. Passenger service must also reimburse a 

freight railroad’s added costs for dispatching its line, providing employee efficiency tests and for 

performing other services on behalf of the passenger operator. These costs are included as an 

additive to Track and Right-of-Way Maintenance costs. 

• Costs for Access to Track and Right-of-Way. Access fees, particularly train mile fees incurred as 

an operating expense, are specifically excluded from this calculation. Any such payments would 

have to be calculated and negotiated on a route-specific and railroad-specific basis. Such a 

calculation would have to consider the value of the infrastructure improvements made to the 

corridor for balancing up-front capital with ongoing operating payments.†  

Exhibit B-10 shows the conceptual relationship between track maintenance cost and total tonnage that was 

calibrated from the Zeta-Tech study. It shows a strong relationship between tonnage, FRA track class (4 

through 6, corresponding to a 79-mph to 110-mph track speed) and maintenance cost. At low tonnage, 

the cost differential for maintaining a higher track class is not very large, but as tonnage grows, so too 

does the added cost. For shared track, if freight needs only Class 4 track, the passenger service would 

have to pay the difference, called the “maintenance increment”, which for a 25 MGT line as shown, would 

come to about $25,000 per mile per year (in $2002). The required payment to reimburse a freight railroad 

for its added track cost would be less for lower freight tonnage, more for higher freight tonnage. 

                                                 
* Zeta-Tech, a subsidiary of Harsco (a supplier of track maintenance machinery) is a rail consulting firm who specializes in 
development of track maintenance strategies, costs and related engineering economics.  
† For 110-mph and 150-mph service, the level of infrastructure improvements to the corridor called for in this study should provide 
enough capacity to allow superior on-time performance for both freight and passenger operations 
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EXHIBIT B-10: TRACK MAINTENANCE COSTS FROM ZETA-TECH STUDY (IN $2002) 

 

 

 

 

 

 

 

Exhibit B-10 shows that the cost of shared track depends strongly on the level of freight tonnage, since 

the passenger trains are relatively lightweight and do not contribute much to the total tonnage. In fact, 

following the Zeta-Tech methodology, the “maintenance increment” is calculated based on freight tonnage 

only, since a flat rate of $1.56 per train mile as used in the Zeta-Tech report was already added to reflect 

the direct cost of added passenger tonnage regardless of track class. This cost, which was developed by 

Zeta-Tech’s TrackShare® model, includes not only directly variable costs, but also an allocation of a freight 

railroad’s fixed cost. Accordingly, it complies with the Surface Transportation Board’s definition of 

“avoidable cost.” An allowance of 39.5¢ per train-mile was added for freight railroad dispatching and out-

of-pocket costs. 

The same cost function can also be used for costing dedicated passenger track. With dedicated track, the 

passenger system is assumed to cover the entire cost for maintaining its own track. (Freight would then 

have to reimburse the passenger operator on a car-mile basis for any damage it causes to the passenger 

track.)  Because passenger train tonnage is very low however, it can be seen that the cost differential 

between Class 4, 5 and 6 track is very small. Adjusting Zeta-Tech’s $2002 costs up to $2010, the average 

annual cost per track-mile for maintaining dedicated Class 4 track is about $48,000; the cost for Class 6 

track rises to $53,000.  Adding $26,500 per track-mile for overhead electric catenary, the overall 

maintenance cost rises to about $79,500 per track mile per year. 

In addition to an operating component of track maintenance cost (Exhibit B-10) the track cost 

methodology also identifies a capital cost component (Exhibit B-11). For track maintenance: 
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• Operating costs cover expenses needed to keep existing assets in service and include both 

surfacing and a regimen of facility inspections.  

• Capital costs are those related to the physical replacement of the assets that wear out. They 

include expenditures such as for replacement of rail and ties, but these costs are not incurred 

until many years after construction.  In addition, the regular maintenance of a smooth surface by 

reducing dynamic loads actually helps extend the life of the underlying rail and tie assets. 

Therefore, capital maintenance costs are gradually introduced using a table of ramp-up factors 

provided by Zeta-Tech. A normalized capital maintenance level is not reached until 20 years after 

completion of the rail upgrade program. 

EXHIBIT B-11: CAPITAL COST RAMP-UP FOLLOWING UPGRADE OF A RAIL LINE 

 

 

 

 

 

 

 

For development of a Business Plan, only the operating component of track maintenance cost is treated as 

a direct operating expense. Capital maintenance costs are incorporated into the Financial Plan and into the 

Benefit Cost analysis.  Because these capital costs do not start occurring until rather late in the project life, 

usually they have a very minor effect on the Benefit Cost calculation. These costs can be financed using 

direct capital grants or from surplus operating cash flow. The latter option has been assumed in this 

study. Accordingly, maintenance capital expenses only reduce the net cash flow generated from 

operations; they do not affect the operating ratio calculations.   

STATION OPERATIONS – A simplified fare structure, heavy reliance upon electronic ticketing and 

avoidance of a reservation system will minimize station personnel requirements. Station costs include 

personnel, ticket machines and station operating expenses.  

Year 
% of Capital 
Maintenance 

Year 
% of Capital 
Maintenance 

0 0% 11 50% 
1 0% 12 50% 
2 0% 13 50% 
3 0% 14 50% 
4 20% 15 75% 
5 20% 16 75% 
6 20% 17 75% 
7 35% 18 75% 
8 35% 19 75% 
9 35% 20 100% 

10 50%   
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• Staffed stations will be assumed at major stations. All stations were assumed open for two shifts. 

The cost for the staffed stations includes eight positions at each new location, costing $635,000 

per year, in $2010.  

• The cost for unstaffed stations covers the cost of utilities, ticket machines, cleaning and basic 

facility maintenance, costing $79,400 per year, in $2010. (These costs are also included in the 

staffed station cost.) Volunteer personnel such as Traveler’s Aid, if desired could staff these 

stations. 

This stations cost is practically independent of the number of trains operated or their speed, so running 

the largest number of trains at the highest speed possible generates the best economies of scale.   

SYSTEM OVERHEADS – The category of System Overhead largely consists of Service Administration or 

management overheads, covering such needs as the corporate procurement, human resources, 

accounting, finance and information technology functions as well as call center administration.  A stand-

alone administrative organization appropriate for the operation of a corridor system was developed for the 

MWRRS and later refined for the Ohio Hub studies.  This organizational structure, which was developed 

with Amtrak’s input and had a fixed cost of $8.9 million plus $1.43 per train-mile (in $2002) for added 

staff requirements as the system grew. Inflated to $2010, this became $10.9 million plus $1.62 per train 

mile.   

However, the Sales and Marketing category also has a substantial fixed cost component for advertising 

and call center expense, adding another $2.9 million per year fixed cost, plus variable call center 

expenses of 70¢ per rider, all in $2010.*  Finally, credit card and travel agency commissions are all 

variable: 1.8 percent and 1 percent of revenue, respectively. Therefore, the overall financial model for a 

Stand-alone organization therefore has $13.8 million ($10.9 + $2.9 million) annually in fixed cost for 

administrative, sales and marketing expenses. In addition, the system operator was allowed a 10 percent 

markup on certain direct cost items as a contribution to operator profit. 

For operations that are too small to support their own stand-alone management structure, such as a start-

up 79-mph service, a benchmarking exercise described in the next section concluded that an allocation 

share of $5.50 per train-mile contribution to fixed costs would be adequate under most circumstances, 

until the corridor system grows to a point where it is large enough that it can start supporting its own 

stand-alone administrative cost structure. 

                                                 
* In the MWRRS cost model, call center costs were built up directly from ridership, assuming 40 percent of all riders call for 
information, and that the average information call will take 5 minutes for each round trip. Call center costs, therefore, are variable by 
rider and not by train-mile. Assuming some flexibility for assigning personnel to accommodate peaks in volume and a 20 percent 
staffing contingency, variable costs came to 57¢ per rider. These were inflated to 70¢ per rider in $2010. 
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KEY COST RESULTS – Exhibit B-12 shows average cost per train mile resulting from the preliminary 

assessment of Operating Costs. Considering the substantial differences between the options, it is 

interesting that the higher costs for High-Speed track, electrification maintenance and management 

structure almost precisely offset diseconomies of scale in the conventional train scenarios, so that average 

costs all come in remarkably close in the $47-50 range. 

EXHIBIT B-12: AVERAGE OPERATING COST PER TRAIN MILE BY TECHNOLOGY (IN $2010) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A comparison to a recent study of High-Speed rail routes in the Midwest by Société Nationale des Chemins 

de fer français (SNCF, the French National Railway Corporation) gives an average cost for SNCF of $38.83 

per train mile, which is lower than the average cost TEMS estimated of $47.35 per train mile for Electric 

rail service.  However, it makes sense that this study’s cost should be higher, since train frequencies south 

of Richmond are much lower than SNCF’s, which should result in a higher average cost per train mile. 

Overall this comparison shows that SNCF and costs of this study are in a comparable range for a double-

track electrified rail system, and that the results are reasonable compared to the SNCF costs*. 

 

This study uses a well-established costing framework that traces its roots back to a number of previous 

rail studies. However, the current form of the costing model was mainly established as a result of the 

extensive work that was performed for the Midwest Regional Rail Initiative, with the active support and 

participation of Amtrak, freight railroads, and a consortium of nine Midwestern States. The MWRRS costing 

                                                 
* See: http://www.thetransportpolitic.com/2009/09/19/breaking-sncf-proposes-development-of-high-speed-rail-in-midwest-texas-
florida-and-california-corridors/ and http://www.thetransportpolitic.com/sncf/Midwest.pdf 
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framework was extensively validated at the time when it was first developed. Exhibit 10-22 from the 2004 

MWRRS report (Exhibit B-13 below) compared model-projected to Amtrak’s fully allocated Route 

Profitability System (RPS) costs.* Since then, the costing framework has been continuously updated and 

enhanced as a result of subsequent applications in Ohio, Florida and Colorado, in addition to the original 

Midwestern states. 

EXHIBIT B-13: COMPARISON: PROJECTED MWRRS VS. AMTRAK RPS OPERATING COSTS (IN $2002) 

As shown in Exhibit B-13, the model-predicted costs were in the same range as actual Amtrak experience – 

in fact, projected average cost for the “MWRRS 2008” start-up service of $42.98 came in slightly higher 

than Amtrak’s fully-allocated RPS cost for the Chicago-St. Louis corridor at the time. Amtrak’s costs for the 

Chicago-Detroit corridor were higher because of the high cost of maintaining dedicated passenger track, 

spread over the relatively few train miles operated. By 2012, spreading the system’s fixed cost over a 

larger base of train-miles would have reduced the average cost per train mile to $33.15. This cost would 

have been somewhat lower than most of Amtrak’s costs at the time, but still in range of some existing 

services in the Midwest region; roughly comparable to the level of costs that were then being allocated to 

the St. Louis-Kansas City route. It should be noted that the St. Louis-Kansas City costs were lower than the 

                                                 
* 1997 Amtrak costs adjusted for inflation to 2002, excluding depreciation. Source: Intercity Passenger Rail: Financial Performance of 
Amtrak’s routes, U.S. General Accounting Office, May 1998. This validation chart was included in the 2004 MWRRS report. 
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other routes, since that route was being treated as an extension of Amtrak’s Chicago- St Louis service and 

under “Base Increment” accounting methodology, did not receive its full share of the base route costs. 

In 2006, the results of this framework were further validated against a number of current Amtrak 

operations. A combination of RPS data furnished by Amtrak along with published information on the 

financial performance of other state-supported 79-mph services was used to establish the benchmark. 

Several comparable services were included in the benchmark: 

These results, compared to the average cost function assessed for conventional 79-mph service on shared 

infrastructure, as proposed by DRPT in Step 1 of this Vision, are summarized in Exhibit B-14. It should be 

noted that for comparability to the 2006 benchmarks, all costs are shown in $2006. Current $2010 costs 

would be about 10% higher. The two benchmarks shown in red were added at DRPT’s request. 

EXHIBIT B-14: BENCHMARK COMPARISONS OF TEMS PROJECTION VS. AMTRAK ACTUAL COSTS (IN $2006) 

 

• Downeaster • St Louis to Kansas City 

• Illinois Zephyr • Heartland Flyer 

• St Louis to Chicago • Dubuque, Il  (Proposed) 
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In regards to the 2006 and 2007 RPS data furnished by Amtrak, this clearly showed that the cost per train 

mile assigned to the Illinois corridors, in agreement with the economics of scale assumed by the cost 

model, all dropped dramatically as a result of the doubling of Illinois train frequencies in 2007. A doubling 

of train frequency (train miles) for the Illinois Zephyr and Chicago-St Louis routes (from one to two trains 

and three to five trains, respectively) reduced the average cost per train mile from $38.85 and $36.48 

down to $31.66 and $30.38, just as the costing model would have predicted.*   

 

For a new service from Chicago to Dubuque as shown in Exhibit B-15, Amtrak in 2007 proposed a cost of 

$33.08 per train mile to Illinois Department of Transportation†. This cost seems low in comparison to 

other corridors of a similar length, which raised a question of whether Amtrak was pricing this service at 

full cost. However, the service would share the same Chicago maintenance base and overhead cost with 

other existing Illinois and Wisconsin state-sponsored services, and therefore as part of a larger system, 

Amtrak’s pricing showed the efficiencies a corridor could gain by being part of a larger, multi route 

system.  Amtrak’s pricing of the Dubuque corridor clearly reflected these Hub efficiencies. 
 

EXHIBIT B-15: PROPOSED CHICAGO TO DUBUQUE SERVICE 

 
 

The Heartland Flyer operation from Fort Worth to Oklahoma City with 150,380 annual train miles is 

costing over $6 million a year‡, an average of $39.90 per train mile in $2006. Because of its relative 

isolation from the rest of the Amtrak system, this corridor has a high cost compared to other corridors. 

                                                 
* The Chicago to St. Louis line includes a significant stretch (120 miles) of FRA Class VI track from Springfield to Dwight, IL, which is 
shared with Union Pacific freight trains.  This shows that the added maintenance cost for Class VI track shared with freight trains need 
not be a “deal killer.” See: http://www.fra.dot.gov/us/content/648 and http://illinoisissues.uis.edu/features/2002apr/train.html 
although the signal system and train equipment now deployed on the Chicago to St. Louis corridor does not permit operation at that 
speed. 
† Exhibit B-15 was excerpted from the Amtrak proposal report. See: http://www.dot.state.il.us/amtrak/RCK_Feasibility.pdf 
‡ See: http://findarticles.com/p/articles/mi_qn4182/is_20010619/ai_n10146131  
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But the Chicago-Milwaukee cost was even higher at $44.45 per train mile, reflecting a large share of 

Chicago Union Station costs allocated to that service. The Hiawatha along with a single long-distance train 

is the sole user of the Chicago north end platforms. This should serve as a cautionary note to Virginia 

since its own situation as primary user of the lower-level platforms in Washington D.C. Union Station, with 

separate platform and station facilities, makes it easier to identify solely related terminal costs.  

 

Therefore, a small adjustment in Amtrak’s allocation of Washington, D.C. terminal costs could potentially 

have a big impact on the economics of Virginia trains. The Boston-Portland Downeaster service 

experienced a similar cost escalation when its allocated share of Call Center and other Amtrak overhead 

costs was increased in 2006, and its cost rose from $29.45 to $34.11 per train mile in a single year.  As a 

result, it is important to understand that Amtrak may offer favorable Short Term pricing for start-up 

service, but these costs could be raised in the future. It is therefore recommended to obtain a long-term 

commitment to pricing rather than negotiating on a year-by-year basis, and to understand up-front what 

Amtrak’s long term, fully allocated cost position will be.  

 

DRPT asked for two additional cost benchmarks to be added to Exhibit B-14. Shown in red, the first 

benchmark of $29.09 per train mile reflects the cost of the proposed Lynchburg service in $2008, deflated 

by a 5% factor to consistent $2006 for inclusion on the chart. It can be seen that this cost is in a 

comparable range to what Amtrak proposed for Dubuque service and is also comparable to Missouri’s cost 

for St Louis to Kansas City service, which is treated by Amtrak as an incremental extension of its existing 

Chicago to St Louis corridor. Virginia’s cost proposal from the Short Term Action Plan can be seen to be 

very consistent with Amtrak costs for extending existing train services and also clearly benefits from Hub 

efficiencies as a part of the larger Northeast corridor.  

The second benchmark -- which really does not fit on the chart because the number of train miles exceeds 

the range of the chart, and because it is for an electrified service -- is SNCF’s cost from their Midwest High-

Speed rail proposal in $2009, deflated by 8% to consistent $2006. This results in an assessment of $35.72 

per train mile for 7.24 million train miles.  Including this High-Speed benchmark on a comparison with 79-

mph diesel services, it shows as a matter of principle that High-Speed electrified double track systems 

need not have higher costs than comparable diesel services. However, achieving scale economies requires 

the operation of considerable train-miles to amortize the infrastructure and system overhead costs. 

Hampton Roads service was not projected to attain quite the level of utilization that SNCF projected for its 

Midwest system, because 1/3 of the trains leave the corridor at Richmond and only 2/3 of the trains 

continue all the way to Norfolk; as a result, average costs are higher than SNCF’s. Nonetheless, average 

operating costs developed for the proposed Electric service are still lower than for the non-electrified 

diesel service. 


