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PREFACE 

The material in this report represents the results of a 

preliminary examination of some of the major issues involved 

with private sector owned and operated high-speed rail service 

in the Detroit-Chicago corridor. Due to major adjustments in 

the scope of the project that occurred in the early stages of 

its execution, this inquiry was severely limited in regard to 

the detail in which some of the issues are examined. Those 

limitations notwithstanding, several important issues are 

addressed - in some instances the discussion is limited to the 

formulation of questions that should be explicitly addressed 

prior to endorsement of any service or system alternative. 

Major contributors to this document included the 

following: 

William C. Taylor, technical material and editing 

Richard W. Lyles, technical material and editing 

David Pamula, technical material 

Amelia Bohucki, technical material 

Jerry Geile, technical material 
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1.0 INTRODUCTION 

High-speed rail passenger service is widely viewed as a 

technology and advanced mode of transportation "whose time has 

come." Based largely on the operating successes experienced 

abroad (in the United Kingdom (UK), France, and Japan), 

systems have been proposed in numerous corridors in the United 

States (US). Most advanced among these are those in Los 

Angeles-San Diego and Los Angeles-Las Vegas although studies 

elsewhere have been completed or are being proposed - e.g., 

Milwaukee-Chicago, Pittsburgh-Philadelphia, and in the states 

of Florida, Texas, and Ohio. Also spurring interest in this 

technology is the existing service in the Northeast Corridor 

and Canada although somewhat slower speeds are attained than 

that normally considered as ''high-speed.'' 

General characteristics that are descriptive of a 

competitive high-speed rail service include: relatively high 

operating speeds (i.e., 100-150 mph although the proposed Los 

Angeles-Las Vegas speeds are higher), large terminal cities 

spaced 300-500 miles apart, a high demand for travel between 

the terminal cities, and frequent service during prime 

traveling hours. These characteristics appear to be 

appropriate based on the experience abroad, and indeed, at 

least the demographic and demand characteristics are present 

in several US corridors. Given these criteria, it appears 

that the Detroit-Chicago corridor is a reasonable candidate to 
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be considered for such service. 

The primary purposes of the following discussion are the 

identification and examination of major issues concerning 

implementation and operation of high-speed rail service in the 

Detroit-Chicago corridor. Special attention is given to the 

possibility that such a service could be owned and operated 

within the private sector although some specific problems with 

such operation will not be explored. The latter include 

financing potential, transfer or use of right-of-way, 

political ramifications of technology selection, regulatory 

issues (e.g., conformance with environmental regulations), and 

direct or indirect government participation (e.g., loan 

guarantees). Rather, the privatization issue is outlined 

primarily in terms of the costs of implementation and 

operation vs. the revenue from operation. 

The discussion herein primarily pertains to the 

Detroit-Chicago corridor per se although at various points in 

time and for some topics broader definitions of the corridor 

were considered- e.g., spurs to Lansing and Grand Rapids are 

discussed in the section on grade crossing protection. 

There are then, four substantive tasks that are 

addressed: 

Task 1. 

Task 2. 

Task 3. 

Task 4. 

Review/assessment of passenger demand; 

Evaluation of grade crossing protection 
strategies and costs, 

Survey of freight movement and development 
of a freight demand estimate, and 

Cost and revenue estimates. 
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The presentation of a summary and conclusions considering 

these four points constitutes a fifth task. 
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2.0 REVIEW/ASSESSMENT OF PASSENGER DEMAND 

One of the important elements in the analysis of the 

potential for high-speed rail service is the estimate of the 

passenger demand. Reasonably detailed demand estimates have 

been made for several of the proposed systems in the US (i.e., 

Ohio, LA-LV, LA-SD) and gross estimates have been made for 

others. None of the procedures for these estimates has been 

fully presented, documented, and discussed in public nor have 

the details of the methodologies been apparent. One of the 

most detailed demand estimates to date has been for the 

Detroit-Chicago corridor - funded by the Michigan Department 

of Transportation (MOOT) and developed by Transmark, a 

consulting firm affiliated with British Rail. Even so, there 

are several questions that remain unanswered in regard to that 

estimate. 

The following discussion is concerned with that latter 

estimate and is directed to three areas: a recapitulation of 

Transmark's approach and their results, a discussion of the 

apparent assumptions and model structure employed by 

Transmark, and a comparison of the Detroit-Chicago estimate 

with projections and/or experience elsewhere. 

2.1 DETROIT-CHICAGO PATRONAGE ESTIMATE: GENERAL APPROACH 
AND RESULTS 

The basic goal of the Transmark study was to estimate 

patronage for 1985 and 2010 based on the proposed service 
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(e.g., speed .and frequency of service) that might be offered. 

The final estimates were based on three different 

speed/frequency (service) alternatives - 79/3, 110/6, and 

150/12 (e.g., top speed = 79 mph and round-trip frequency per 

day= 3) -and are summarized in Table 2.1. 

TABLE 2.1. DEMAND ESTIMATES FOR DETROIT-CHICAGO 

1985 2010 

Passenger-Miles Rail Trips 
(000,000) (000) 

Passenger-Miles 
(000,000) 

Rail Trips 
(000) 

96.6 696.6 Do-nothing 
79/3 

110/6 
150/12 

81.5 
114. 1 
214.9 
319.9 

487.6 
757.4 

1,575.9 
2,623.2 

299.9 
468.6 

2,597.0 
4,309.4 

Source: Transmark, 1981. 

In many demand estimation procedures, a model is 

calibrated on existing behavior and trends in ridership and 

extended (extrapolated) to account for some system improvement 

or alternative mode in the future. (A regression based 

direct-demand model incorporating travel time and frequency 

would be an example.) Such an estimate for future ridership 

can also be tempered by considering comparable experiences 

elsewhere. The fundamental problems with developing a 

patronage estimate for high-speed rail passenger service in 

the US are that the mode is significantly different than its 

competitors and no comparable experience exists (in the US) 

with which to temper the estimate. 

In order to overcome the problems presented above, 

Transmark utilized their own ''Signals'' modelling system which 
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''incorporates an attitudinal sub-model based on trade-off 

analysis," which in turn is based on an "integration of 

methods developed in mathematical psychology and conventional 

transport modelling." In short, the Transmark estimate was 

based on individual (disaggregate) responses to hypothetical 

trade-offs in fare, service frequency, and travel time -

thereby attempting to skirt the new mode-rail image problems 

that would have been confronted if a more traditional approach 

had been taken. 

Other results of the Transmark study included: there is 

a greater sensitivity to speed (travel time) than to frequency 

differentials; new travel would account for approximately 15% 

of the rail trips; approximately 85% of the rail trips would 

be base rail travellers or result from diversion from other 

modes, principally the automobile; and the rail market share 

would increase over time (due to energy costs). 

2.2 DETROIT-CHICAGO PATRONAGE ESTIMATE: MODEL STRUCTURE AND 
ASSUMPTIONS; ASSOCIATED PROBLEMS 

There are several aspects of the demand estimate and 

conclusions presented above that need to be reviewed prior to 

reaching a decision on the feasibility of this system. This 

is not meant to imply that the estimates are incorrect, but 

that there are several areas that are unclear and should be 

subjected to question and clarification prior to acceptance of 

the patronage estimate. 
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2.2.1 Model Structure 

The ''model'' that Transmark used is really a chain of 

individual sub-models roughly organized as follows: trip ends 

generation is developed through a regression application; trip 

distribution is based on a "generalized Clawson" approach 

(apparently a derivation of a standard entropy maximization 

formulation); modal choice is via a logit model; and 

assignment is made through a modified all-or-nothing model. 

The mode split calculation incorporates trade-of~ 

analysis to determine the relative utility of different travel 

characteristics (i.e., time, cost, frequency); regression to 

determine the weights of these characteristics in a 

generalized cost function for each mode; and logit analysis 

(incorporating the generalized cost function) to determine the 

potential modal share. 

2.2.2 Model Assumptions 

~uch of the comparison of different options (e.g., 79/3) 

is to a "do-nothing" estimate which was also presumeably 

produced using the model package. 

487, 000"- trips (see Table 2. 1) is 

The do-nothing estimate of 

16% higher than the highest 

demand in the corridor over the last five years for which data 

were reported (i.e., 1976-1980) in spite of the fact that 

historic demand was unstable (i.e., down 8.8% for 1976-77, up 

1.3% for 77-78, up 18.9% for 78-79, and down 5.3% for 79-80). 

Another perspective for the 1985 do-nothing estimate is that 

it represents a 4% increase in patronage for each year 

(compounded) for five years compared to a total increase of 4% 
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over the entire prior five year period. While the basis for 

the 1985 estimate is not completely clear, it appears that it 

is subject to some question, and, if the model package was 

employed to obtain it, that methodology also becomes suspect. 

Furthermore, since other estimates incorporated the do-nothing 

estimate as a base, they may also be questioned. 

The development of the demand estimates for other 

alternatives, using 79/3 as an example, concluded that there 

will be an estimated 757,000+ trips in 1985 consisting of 

40,000+ new trips, 229,000+ diverted trips, and the do-nothing 

base of 487,000+ trips. The latter indeed being a constant 

for all other (higher level-of-service) alternatives. The 

accuracy of all projections thus depends on the do-nothing 

estimate. It is also stated that a higher level of service 

implies a 20% fare increase for rail and that some current 

rail riders will divert away from rail - an adjustment that, 

athough stated, does not appear to be explicitly considered in 

any calculations. Hence, the estimated base train ridership 

for 1985 (and subsequent years) is based, in contradiction to 

the report's stated logic, on an assumption that the increased 

price will not result in losing any ridership and, 

furthermore, that base ridership would increase (even if no 

improvements were made) at a consistent rate far higher than 

has been experienced in the period from 1975 to 1980. 

The basic structure of the model may be questioned in two 

other areas as well. The attitude trade-off component of the 

model (based on individual responses to a survey) has a basic 
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reliance on the belief that individuals will make decisions 

consistent with stated (perceived) preferences. That is, the 

model relies, to at least some degree, on the assumption that 

when individuals say that they prefer one set of service 

characteristics to another in the abstract, that they would 

make a consistent choice when they were actually confronted 

with such a choice. While an attempt is made to adjust for 

such a phenomenon not occurring, it is clear even from 

simple journey-to-work mode split that perceived and actual 

behavior is not likely to be consistent - for example, 

travellers do not actually pick the monetarily cheapest mode 

even though they overwhelmingly indicate that dollar cost is 

among the most important factors that they consider. 

In the basic trip generation model total trips appear to 

be generated entirely on the basis of per capita income 

(through use of a regression equation) and exogeneously 

estimated growth factors for the key cities. While per capita 

income may be important, the model seems overly simplistic as 

the basis for predicting intercity travel which would 

intuitively appear to be driven by significantly more complex 

mechanisms than this one factor. 

Further, the overall model is, as has been described, a 

series of sub-models chained together to provide a demand 

estimate. Chained structures, although widely used, have been 

shown to be subject to considerable error which compounds with 

each additional ''link'' as a result of the mathematical 

manipulations involved. Even if the model is perfectly 
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specified and the only error results from imprecise 

measurement of the ''predictive'' variables, it can be shown, 

for example, that relatively small measurement errors (e.g., 

3-5% in measuring per capita income) result, after three or 

four manipulations involving other variables and predictions, 

in errors as large as 30% or more in the final quantity to be 

estimated. 

Other assumptions that may effect the estimated magnitude 

of the potential demand include: 

1. The assumption of increasing fuel costs, and a 
consequently increased patronage of high-speed rail 
service, may be offset in practice because the fuel 
economy of automobiles is increasing at a higher rate 
than stated in the report. 

2. The assumption of 55 mph speed limits on freeways, as 
increases of the speed limits on some highways are 
being seriously considered. 

3. It is not considered likely that airline service 
would suffer much loss of patronage although business 
travellers would seem especially likely to divert -
the point being that if airlines were fearful of 
losing their share of the market, they would likely 
engage in a competitive price/service war with a 
fledgling rail service. Such a competitive stance 
could seriously hamper the important short-term 
profitability outlook for the rail service provider. 

2.2.3 Other Problems with the Model 

There are several other potential problems with the 

overall demand model. A sensitivy analysis performed by 

Transmark to examine the performance of the model under 

varying assumptions of competition with the automobile 

seemingly indicated consistent model behavior in predicting 

changes. For example, if the highway speed limits were 

changed from a 55 to 70 mph maximum, the outcome of the 
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sensitivity analysis showed that the do-nothing alternative 

had an 18_.2% decrease in demand, with a 13.9% decrease for 

79/3, and ranging on downward to only 2% decrease for the 

150/12 alternative. These results appear reasonable in that 

the enhanced service characteristics of the automobile are 

most competitive with rail when the speeds of each are most 

nearly comparable. However, further examination of the 

reported model outputs indicates that the diversions (back to 

the auto mode) are, in fact, reasonably similar to one another 

- all service options suffer a 1.7-2.5% decrease in demand. 

Furthermore, new rail trip generations are predicted to vary 

by a significant amount when the allowable maximum automobile 

speed increases from 55 to 70 mph. Specifically, generated 

(new) rail trips decrease by 31.8% for 79/3, decrease 

by 23.9% for 110/6, but ii1~reas~ by 24.1% for 150/12 -

indicating unstable and unexplainable behavior by the model. 

In addition to the above, the model structure is not 

adequately explained nor are statistics pertinent to model 

performance provided. For example, the phi-statistic, which 

is not reported, is normally used to indicate how well the 

utilities derived from the trade-off analysis perform in terms 

of ''predicting'' the rank orderings of alternatives actually 

indicated by individual respondents. 

Mode-specific generalized cost functions are quite 

similar to one another in terms of the derived coefficients 

for time, cost, and frequency- e.g., changes in travel times 

have equal weight in affecting the "cost" of car, rail, and 
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bus modes. It is not clear how the ''frequency'' component of 

the generalized cost of automobile travel is, or can be 

interpreted. 

The ultimate modal share was predicted by using logit 

analysis although the ''choices'' were apparently examined as a 

set of binary decisions - i.e., rail vs. automobile, rail vs. 

bus, rail vs. air. It is not clear why this approach was 

chosen (or precisely how it was accomplished) over considering 

the problem as one of simultaneous choice among four modes or 

as a series of sequential choices - fast modes (high-speed 

train, plane) vs. slow modes (auto, bus) and then between the 

two fast modes. Either alternative structure seems more 

realistic than the one chosen although it is not known how the 

end result (i.e., modal share) would vary. 

2.2.4 Summary of Model Issues 

The most serious questions with the estimated demand for 

high-speed rail passenger service as presented in the 

Transmark study are as follow: 

1. The base prediction for the 1985 do-nothing 
alternative is quite important as it is the basis for 
subsequent projections - more detail is required on 
how the estimate was derived and there needs to be 
some justification of the significant increase that 
is projected (4% annual, compounded growth rate) 
given the modest growth experiences in the 1976-80 
time period (4% overall). 

2. The linkage between sub-models is unclear - it is not 
obvious how the outputs from one step are used in the 
next. 

3. Little information is provided in regard to how well 
the sub-models actually fit the data with which they 
were calibrated- e.g., the descriptive statistics 
for the trade-off analysis, the significance of 
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regression coefficients. Hence, the model 
performance and outputs are extremely difficult to 
judge. 

4. The sensitivity of the model, as evidenced by the 
response to an increase of speeds on a mode that 
competes with rail, is suspect insofar as increased 
competition apparently results in a large number of 
(newly) generated trips for the rail alternative 
already providing the highest level of service. 

5. No information is given in regard to the expected 
accuracy of the demand predictions. 

2.3 DETROIT-CHICAGO PATRONAGE ESTIMATE: COMPARISON WITH 
OTHER EXPERIENCE 

The Transmark study indicated that the 1979 modal shares 

in the Detroit-Chicago corridor were as follow: bus - 2.6%, 

rail - 4.7%, air- 26.6%, and road- 66.1% of a total of 

1,781,000 trips. The study also indicated that approximately 

269,800 new trips (over and above the do-nothing base of 

487,600 trips) would have been made by rail in 1985 with a 

79/3 service, 1,088,300 with 110/6, and 2,135,600 with 150/12. 

Although the total 1985 corridor trips were never explicitly 

given in the report it was noted, for example, that in 1985 

between 67 and 77% of the total diverted rail trips (for 79/3 

and 150/12 respec.tively) could come from the auto mode or 

between 153,600 and 1,392,700 trips respectively. That is to 

say that the amount of travel diverted from the highway system 

in 1985 could equal from 13 to 118% of the traffic using the 

road system in 1979. If highway traffic was considered to 

grow at 5% per year from 1979-1985 (based on Transmark's 1979 

estimate of 1,178,000 trips) a total of 1,578,600 trips would 

be estimated for 1985. This implies that from 10 to 88% of 
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the Detroit-Chicago highway traffic could be diverted to the 

rail system depending on the service level provided. 

The above calculations and estimates can be compared to 

the experience and estimates for other systems to provide a 

context for a subjective assessment of the reasonableness of 

the patronage estimate for Detroit-Chicago. 

The Los Angeles-Las Vegas MagLev proposal is for a 

route 230 miles long which, depending on fare, is projected to 

capture between 27 and 46% of the estimated 1990 total traffic 

between the two cities. However, at the lowest fare ($50 

round-trip) slightly over 9% of the rail trips would be 

diversions from the auto with the bulk of the train trips 

(90%) being new trips. 

The most recent estimates in the Los Angeles-San Diego 

corridor are for 60,000 daily trips (20 million/year) in the 

corridor by train (using Japanese technology) out of an 

estimated 360,000 daily trips .or a 16% share for high-speed 

rail with an estimated 43 round-trips/day. The diversion from 

the automobile apparently accounts for most of the estimated 

patronage. 

In Ohio, where a statewide system had been proposed, 

the modal shares projected for different city-pairs varied -

for example, for the Cleveland-Columbus corridor (142 miles) 

the rail share goes from 0 (in 1979) to 54.5% in 2000 with all 

modes decreasing but the auto share dropping dramatically from 

87.6 to 36.4%; for Cleveland-Cincinnati (249 miles) the auto 

share decreases from 74.3 to 26.7% with rail capturing 58.1%; 

-14-



and for Dayton-Cincinnati (54 miles) the auto share drops only 

from 97.1 to 81.5% with rail capturing 13.5%. For the 

Pittsburgh-Cleveland (129 miles) and Cleveland-Detroit (170 

miles) corridors, rail shares of 29.5 and 34.1% are projected 

with 282,600 and 341,400 trips, respectively, being carried. 

The successful experience with high-speed rail elsewhere 

in the world is often cited as a rationale for success of 

similar technology in the US. In France, for example, the 

TGV line between Paris and Lyon has been advanced as a key 

example of successful operation. However, in France rail 

service already enjoyed an approximate market share of 28% 

(overall), normal maximum rail speeds of 100 mph, and a 

passenger-mile growth rate of 3% per year. In addition, the 

TGV high-speed service was introduced in a corridor where rail 

service was popular to the point of virtually operating at 

capacity. Further, the service was offered at no increase in 

fare but with decreased travel time. The TGV service is 

expected to divert about 3 million auto trips and 1.5 million 

from the air as part of a total of an estimated 20 million 

trips in 1985. The base frequency is hourly service, but 

during rush periods service with headways of four minutes are 

offered. 

In Japan, another often-cited foreign success, there 

is a similar successful rail history. For example, in 1975 

the Japanese National Railway had a nationwide modal share of 

30% with another 15% to private railroads or a 45% total rail 

share (although down from 76% in 1960) with an increasing 
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number of passenger-miles every year. Thus, even in Japan 

which is enjoying incredible (by US standards) rail patronage, 

the modal share is still shifting to the automobile (6% in 

1960 to 35% in 1975). 

In summary, there appears to be a significant variation 

in the modal shares (and their components) projected for 

various US corridors. The US predictions intuitively seem 

high, and they also appear high when compared to operating 

experience abroad. In Japan and France, two often-cited 

''successes'' with high-speed rail passenger service, rail 

service historically accounted for a high modal share and 

high-speed services were introduced in corridors where rail 

demand was virtually exceeding supply. Still the high-speed 

share has not been as high as typically predicted in the US 

corridors where the current rail share is insignificant. 

Furthermore, trends in most other countries show that while 

rail patronage is increasing in absolute terms, the auto mode 

is increasing its relative share, contrary to predictions for 

the US. 

In conclusion, the projected demand for high~speed rail 

passenger service in the US and specifically in the 

Detroit-Chicago corridor appears to have been overstated. 

This assertion is the result of both an examination of the 

model that was used for the Detroit-Chicago projection as well 

as a more subjective comparison with results elsewhere. 
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3.0 GRADE CROSSING PROTECTION 

3.1 INTRODUCTION AND SCOPE OF PROBLEM 

There are several issues associated with the provision of 

high-speed rail service in regard to railroad grade crossing 

protection. While the need to protect the crossing motorist 

and train is obvious, guidelines for determining the extent 

and cost of this protection are not generally available in the 

United States. Furthermore, existing guidelines for crossing 

protection in Michigan (and other states) are probably not 

applicable to high-speed trains. Through consultation with 

experts in government and the railroad/equipment manufacturing 

industries as well as a review of numerous manuals and 

reports, a number of potential crossing protection guidelines 

were postulated and used as the basis for estimating 

protection costs for the high~speed corridors in Michigan 

(including two spurs connecting Grand Rapids with Kalamazoo 

and Lansing with Jackson). Both spurs would utilize existing 

track with operating speeds up to 80 mph vs. 120 mph on the 

mainline. Cost estimates for crossing and track protection 

for these spurs and the main line are presented herein. 

One of the major concerns in regard to crossing 

protection is the general public's disdain for railroad grade 

crossing warning devices coupled with the significantly 

different operating characteristics of high speed rail 
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operations. For example, under current conditions vehicles 

and pedestrians can often be observed crossing railroad tracks 

after the flashing lights and bells have been activated. It 

is not even particularly uncommon to observe vehicles driving 

around lowered crossing gates - presumably because people 

cannot see the train or, if they do, conclude there is still 

time to cross before the train arrives. On the existing 

system, speeds of up to SO mph are attained in rural areas 

(considerably less in urban areas) and the existing crossing 

protection devices may be adequate. High-speed trains, 

however, operate at speeds up to 120 mph and will be a new 

experience to residents in the corridor. Hence, motorist and 

pedestrian perceptions of an acceptable gap to cross railroad 

tracks will no longer have the same margin of safety. 

For example, if a train approaches a crossing at 50 mph 

and the flashing lights, bells, and gates are activated 30 

seconds prior to the train arrival, the distance between the 

train and the crossing is 2200 feet or about 0.4 miles. Even 

at this speed the train may not be in sight for a number of 

seconds after the protection devices have been activated. 

However, if the train is travelling at 120 mph, its distance 

from the crossing would be 5280 feet (1.0 mile) when the 

protection devices are activated. It is unlikely that the 

motorist would be able to see the train, thus leading the 

motorist (or pedestrian) to believe there is sufficient time 

to cross before the train arrives. Because of the decreased 
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time available to the motorist after the train is visible, 

more positive protection is necessary at high-speed rail 

crossings. 

3.2 PROCEDURE FOR COST ESTIMATION 

The procedure used to estimate the cost of railroad 

crossing protection was to inventory the existing protection 

devices at each crossing, apply different postulated 

guidelines for determining the required protection, and 

estimate the improvements based on unit costs. 

Existing crossing protection was determined by reviewing 

the existing warrants which consider variables such as track 

and road alignment, driver sight distance, and vehicle 

characteristics. 

Data were collected from: 

1. county maps showing crossing location and road names; 

2. railroad stick diagrams showing crossing mileposts 
and number of tracks; 

3. computerized crossing inventories from the Michigan 
and Indiana transportation departments showing 
roadway width, average daily traffic (ADT), number of 
trains and tracks, and any existing protection 
devices; and 

4. computer printouts from the Michigan Department of 
Transportation (MDOT) Highway Needs Section showing 
previous crossing data and improvement costs to 
identify the crossings, their locations (mileposts), 
number of tracks, number of trains per day, roadway 
characteristics, and vehicle traffic. 

For the spurs, each crossing was field-checked to verify 

the computer data and provide more precise knowledge of site 

conditions such as grades, alignments, sight distances, 
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obstructions, and availability of room to make necessary 

improvements. 

Existing grade separations were not considered to require 

any additional work or other cost expenditure to accomodate 

high-speed service - the assumption being that the state DOTs 

would undertake any maintenance work as a part of their 

normal, ongoing maintenance programs. 

3.3 CURRENT AND PROPOSED CROSSING PROTECTION WARRANTS 

The MDOT Highway Needs Study used the following warrants 

for determining costs of protection for a conventional 

(low-speed) rail system; 

1. Grade separation- where ADT x number of trains per 
day ·(minimum 6) equals 200,000 or more on any class 
of roadway. 

2. Flashing light signal and gate - where there are two 
or more tracks, thereby permitting simultaneous 
movement of trains and where ADT x number of trains per 
day equals 3,000 or more. 

3. Cantilever arm with flashinq light signal -where the 
roadway is more than two lanes wide (one direction) and 
where ADT x number of trains per day equals 3,000 or 
more. 

4. Flashing light signal - where ADT x number of trains 
per days equals 3,000 or more. 

5. Cross buck- at all active railway crossings with or 
without additional protection devices. 

For high-speed, high frequency rail service, it was 

assumed that the minimum protection at each crossing would be 

flashing lights and gates. Lesser protection devices used 

alone (i.e., 3, 4, and 5 above) were considered inadequate 

because they did not provide a physical barrier across the 
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roadway, thus allowing vehicles and pedestrians free access to 

the tracks. 

Three alternative warrants for construction of a grade 

separation were evaluated: 

Alternate 1 - A liberal approach which allows at-grade 
crossings for all roads with less than 10,000 ADT (and 
grade separation with ADTs > 10,000). 

Alternate 2 - A more stringent approach which only 
allows at-grade crossings for roads of less than 5,000 
ADT in rural areas and less than 6,000 ADT in urban 
areas. 

Alternate 3 - A conservative approach which provides 
grade separation structures at all crossing locations. 

For the purpose of this study, it was assumed that no 

roads would be abandoned in lieu of grade separations. Hence, 

the analysis considered a "worst-case" scenario, but did 

provide a common base for the three alternatives considered. 

The grade separation criterion is partially based on the 

MDOT Highway Needs Study formula specified above - assuming 

thirty trains per day (fifteen in each direction) on the 

Detroit-Chicago route, the ADT necessary to justify a grade 

separation is 6,666. Hence, Alternate 1 uses a more liberal 

ADT of 10,000, while Alternate 2 is generally comparable to 

the study. 

The distinction between urban and rural was made because 

of different traffic situations. The less stringent 6,000 ADT 

was used in urban areas because although urban crossings 

generally have less sight distance for motorists to see an 

upcoming grade crossing, slower vehicle speeds have a 
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compensating effect. In addition, the visual distraction from 

signs, billboards, buildings, and so forth is somewhat offset 

by an increased awareness of traffic control devices and, 

subsequently, a higher compliance rate. 

3.4 DEVELOPMENT OF COST ESTIMATES 

When grade separation is required, the choice between an 

overpass and an underpass largely depends on whether the 

crossing is in an urban or rural area. In urban areas, 

because of high land costs, asthetic concerns, and many 

existing businesses adjacent to the right-of-way, the use of 

an underpass is more likely to be justified. Retaining walls 

would be required since no expansion of the right-of-way was 

assumed practical. Rural areas, on the other hand, are better 

suited for overpass construction - with few surrounding 

businesses and lower land costs, purchase of additional 

right-of-way to contain the fill slopes is far less costly 

than constructing retaining walls as assumed necessary in 

urban situations. 

There are several components of the cost of railroad 

crossing protection: the protection devices, the 

over/underpass, the pavement at the crossing, and that 

associated with ''protecting'' the railroad between crossing 

locations. Each of these is discussed below. 

Each existing at-grade crossing was analyzed in terms of 

existing conditions and additional improvements required. The 

unit cost estimates given below represent a synthesis of 
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several separate estimates by MDOT, Transmark, Union Switch 

and Signal, Safetran, and SAB Harmon. (See Appendix A for the 

complete estimates.) These costs were then used, as 

appropriate, to develop overall estimates for each alternative 

warrant. 

Improvement 

1. Grade separation 
underpass 
overpass 

2. Gates, lights, electronics 

3. Gates, electronics 
(where lights already exist) 

2-lane road 
4-lane road 

4. Cantilever arms, electronics 
(need to be added to existing gates 
and lights on 4-lane roadways) 

5. Electronics only 
(gates and lights already present) 

2-lane road 
4-lane road 

Estimated Cost 
per Crossing 

$2,500,000 
$1,875,000 

$ 

$ 
$ 

$ 

$ 
$ 

85,000 

35,000 
40,000 

45,000 

20,000 
40,000 

A poorly maintained grade crossing surface may constitute 

a hazard by diverting the attention of the driver, or in 

isolated cases, even damaging the vehicle resulting in it 

stopping on the tracks. Furthermore, poor surface conditions 

may cause the motorist to slow down on the crossing, 

increasing the chance of a stopped vehicle on the tracks 

and/or reducing the speeds of following vehicles. However, 

the use of active protection devices (gates and lights) even 

at low volume crossings was considered to obviate the need for 
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highway crossing surface improvements. Hence, the costs of 

the surface treatments at crossings are not included in the 

estimates developed herein. 

Although grade crossings constitute the major concern in 

regard to accident prevention, the right of way between 

crossings is also important. Many rail-related accidents 

involve unauthorized access to the track right of way (e.g., 

pedestrians, animals, off-road vehicles) at locations between 

designated crossings. Again, given the basic character of 

high-speed operations, special steps must be taken to ensure 

that such violations are minimized. Hence, two different 

fencing options were analyzed: 

Option I - the entire length of the rail alignment would 
be fenced with a new six-foot high chain link fence. 

Option II - the existing fencing in rural areas was 
assumed adequate, and the only new fencing required was 
in urbanized areas. 

A number of fencing companies were contacted to obtain 

cost estimates and to aid in the determination of the type of 

fence required. 

The rail distance from Detroit to Chicago is 

approximately 290 miles, and fencing was assumed to be needed 

on both sides. There are also approximately 290 crossings 

where fencing would be discontinued for a short distance. 

Assuming each crossing is approximately fifty feet wide, the 

total length of required fencing for option I is 3,033,400 

feet. 

The cost of a chain link fence six-feet high, including 
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removal of old fence, clearing the brush, and installation of 

the new fence is approximately $10.00/ft., and, hence, the 

cost of option I = 3,033,400 feet @ $10.00/foot or 

$30,334,000. 

The urban area distance calculated for option II includes 

the entire Detroit and Chicago metropolitan areas as well as 

small areas such as Dexter, Albion, and Three Oaks. In each 

case the fencing was extended to the next rural grade crossing 

to be assured of adequate coverage. 

The total length of fence required for option II is based 

on 115 miles of ''urban'' area and 135 crossings for a total 

distance of 1,200,900 feet (@ 10/ft.), which yielded a cost of 

$12,009,000. 

It was assumed that no additional fencing would be 

required on the two spur routes. This assumption is 

reasonable since there would be virtually no change from the 

current maximum allowable train speed (79 mph) to the proposed 

(80 mph). 

The total cost of protection using alternative crossing 

protection warrants is summarized in Table 3.1. The 

supporting cost estimates are provided in Appendices A, B, and 

c. 
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TABLE 3.1. CROSSING PROTECTION COST SUMMARY 

GRADE CROSSINGS 

Alt~rnate I (at-grade crossings for all roads with less than 
10,000 ADT> 

Detroit to Chicago $ 58,160,000 

Lansing to Jackson 15,560,000 

Grand R&pids to K<~.lam&zoo 11 ,000,000 

TOTAL $ 84,720,000 

Altern&te II <at-gr&de crossings for roads with less than 5,000 
ADT in rural areas and 6,000 ADT In 
urban areas) 

Detroit to Chicago $121,385,000 

Lansing to Jackson 24,090,000 

Grand Rapids to Kal&mazoo 17.150,000 

TOTAL $162,625,000 

Alternate III <grade separatio~ structures at &ll crossings) 

Detroit to Chicago $596,250,000 

Lansing to Jackson 128,750,000 

Grand Rapids to Kalamazoo 12!,875,000 

TOTAL $846,875,000 

FENCING 

Option I <new fence for entire alignment) $ 30,334,000 

Option II <new fence for urban areas only) $ 11,970,000 
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4.0 SURVEY OF FREIGHT MOVEMENT AND DEMAND ESTIMATE 

In addition to revenue passenger service, the provision 

of high-speed rail operations also provides an opportunity for 

an ancillary source of revenue - freight services. It is 

generally conceded that general freight operation (involving a 

full range of commodities) is incompatible with high-speed 

passenger service both from scheduling and roadbed maintenance 

perspectives. Although there is some argument over this 

assertion, experience abroad has substantiated the general 

premise (e.g., JNR abandoned their original plans for such 

general freight service primarily due to maintenance 

operations required in su?port of passenger service). 

However, there appears to be a potential market for a freight 

service that specializes in high pr~ority, lightweight 

parcels/packages - similar to the market that is now served by 

a number of private providers (e.g., Federal Express) and the 

U.S. Postal Service (USPS) through their ''express mail'' 

service. Such high priority service is currently offered in 

France and the UK in conjunction with their respective 

high-speed passenger rail services. 

The fundamental problem in assessing the potential net 

revenue that can be derived from such a freight service lies 

in estimating the demand for the service and the cost of 

providing this service. The remainder of this section deals 
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with these two issues. More specifically, the following are 

presented. 

1. A review of past work concerning the characteristics 
of high priority ra~l freight service in the 
Detroit-Chicago corridor; 

2. An examination of relevant existing freight movement 
characteristics including the providers, users, and 
existing rate structure; 

3. An estimate of the demand for freight service and the 
resultant revenue; 

4. An estimate of the costs of supplying the service; 
and 

5. A summary and conclusions. 

4.1 CHARACTERISTICS OF HIGH ?RIORITY FREIGHT SERVICE 

A phone survey of 325 businesses involved in freight 

movements in the Detroit-Chicago corridor was conducted to 

identify the parameters of high priority rail freight demand -

for example: 

- What commodities are shipped? 

- Are shipments regular, irregular, or seasonal? 

-What volumes are shipped daily, monthly, and yearly? 

What is the acceptable shipment time? 

- How are shipments packaged? 

- What mode of transport is used - why was it chosen? 

What is the shipping cost? 

What is the average weight of shipments? 

- Are customers satisfied with the present service? 

The results of this survey supported some general 

conclusions for the Detroit-Chicago corridor: 
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1. Small firms with less than 200-500 employees tend to 
be local in nature and typically do not ship 
significant volumes over long distances. 

2. Trucking is convenient and provides door-to-door 
service- it will, therefore, be very competitive 
with any new service. 

3. Several large companies provide their own shipping 
service. 

4. Some shipments are seasonal and/or irregular e.g., 
holidays, seasonal food crops. 

5. Previous bad experiences with rail service has 
created a negative image with customers, which wil" 
have to be reversed. 

6. Existing services are reasonably good, and a premium 
charge for overnight or one-day service is not 
necessary for many commodities (e.g., only 23% of 325 
respondents required over~~g~t service); express mail 
and small parcels are the exception. (This point is 
discussed in more detail later in terms of shippers 
who currently use air freight.) 

More explicit comments on the viability of a high-speed 

rail freight service were obtained during an MSU-sponsored 

workshop on high-speed rail service. A number of conclusions 

were developed regarding the potential for ''high-speed 

freight'' as a supplement to passenger service. 

1. The additional cost of adding a car, partially or 
completely devoted to freight, to a passenger train 
would be minimal. 

2. The growth of parcel service and light weight freight 
in the past ten years has been phenomenal and is 
expected to continue in the future. This has been 
demonstrated by the success of United Parcel Service, 
the USPS, and especially by Federal Express. The 
latter has been growing approximately 40-50% yearly 
despite the economic downturn of the early 1980s and 
increasing competition. These sucesses are 
consistent with experience in the UK where high-speed 
rail service exists - the light-weight freight market 
has increased by as much as five times, resulting in 
a highly profitable ''extra'' at a small additional 
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cost. 

3. The priority parcel market is continually changing 
and a reliable forecast for new service is difficult 
to develop. 

4. 11 Reliabili ty!l is the single most important factor in 
providing high priority service (cited as most 
important by one-third of the respondents). 

5. Proper marketing will be essential at the outset to 
attract customers. 

6. Containerization will be necesssary to assure quick 
loading and unloading at all stops. 

7. Competition with existing high priority services 
(e.g., Federal Express) is not considered a problem -
in fact, interlining with other providers (such as 
the USPS) is a possibility. 

8. Door-to-door service is costly and already available 
in most cities. Therefore station-to-station service 
is considered a more realistic alternative. 

4.2 CURRENT STATUS OF FREIGHT MOVEMENT IN THE CORRIDOR 

The Bureau of Census' Commodity Transportation Survey 

(1972) contains a summary of the annual tons of cargo (by 

commodity class and transportation mode) moving out of various 

U.S. production areas during 1972. Of the approximately 

37,000 thousand tons of cargo leaving Detroit approximately 

3.5% is destined for Chicago. Chicago, as the other major 

production area in the study corridor, ships 70,519 thousand 

tons of which 5.3% is destined for Detroit. If the r-ail 

system went beyond Chicago, even higher volumes could be 

captured (e.g., 1% of the Detroit cargo is destined for 

Minneapolis-St. Paul). 
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4.2.1 Existing Providers of High Priority Services 

There are four principal modes by which cargo moves in 

the study corridor: rail, common motor carrier, private 

truck, and air although there is also a small amount of parcel 

movement by bus. The only existing rail service which 

competes for high priority service is Amtrak between Chicago 

and Detroit. Common carrier truck service is available 

throughout the corridor although many large companies have 

their own fleets of trucks. Air shipments can be made through 

several firms. In addition, there are companies that use a 

combination of modes - usually air and truck - thereby 

providing door-to-door service for the customer. 

Whether there will be any "induced" demand as a result of 

introducing a new carrier or service remains problematic. For 

example, the service between Chicago and Detroit may be 

saturated in which case any new ''market'' would come only from 

diversions from existing services. From another perspective, 

introduction of new modes or expanded capabilities in 

passenger service in a corridor has typically resulted in both 

diversions and overall ~ncrease - the latter being due to 

decreased congestion and increased overall frequencies of 

service. If there is an analogy between freight and passenger 

services, then some net increase in freight movements could be 

expected. Although a net increase in the high priority 

freight market is possible, the remaining discussion is based 

on the former scenario being most likely - that is, a 
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competitive, more-or-less saturated market. 

4.2.2 Users of High Priority Freight 

Numerous commodities could be considered high priority -

varying from small documents shipped for legal purposes to 

large machine parts needed to restart a halted assembly line. 

Phone survey respondents generally considered "high priority'' 

to be one-day-or-less service. Such cargo may be moved by 

express package service or common carrier, and may have a 

shipped volume of one package, less than a truck load (LTL) 

or a full truck load (FTL). A majority of larger firms in the 

survey area could then be classified as ''high priority'' users. 

Smaller firms are more likely to be locally oriented and have 

a tendency to ship by personal delivery or privately owned 

trucks. Companies that produce items such as electrical 

components, printed material, and lightweight parts are likely 

users of high priority services. For example, 

''current-carrying wiring device'' and ''switchgear'' have among 

the highest percentages (8.2% and 6.5% respectively) of 

shipments by air. On the other hand, bulk commodities such as 

coal, grain, automobiles, and steel, are shipped via rail and 

truck modes because of the size and weight of the object and 

the fact that shipping time is generally not a critical 

factor. 
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4.2.3 Current Cost/Charge Structure 

There are a number of variables used to determine 

shipping costs: weight, size, volume, and convenience. 

Express service with pick-up and delivery adds to shipping 

costs. The following cost ranges for shipping within the 

Detroit-Chicago corridor were identified from the telephone 

survey: 

1. Cost per pound is used for relatively light shipments 
where the total volume per shipment is low. The cost 
range for trucks is f~om $0.20 to $0.60 per pound. 
Amtrak rates are approximately $1.00 per pound. 

2. Cost per hundredweight is frequently used for longer 
shipments with a range in rates of from $0.63 to 
$13.00. For example, the unit cost for glass and 
building materials is as low as $0.63 while some 
paper product unit costs are as high as $13.00. The 
average from the survey results was $6.50 per 
hundredweight. 

3. Cost per parcel also has a wide ~ange depending on 
the service provided by the carrier. For example, a 
small fourteen pound package picked up and delivered 
by Federal Express might cost as much as $50.99, 
whereas a fifty pound package by a company with only 
terminal-to-terminal service (with two-or-more-day 
service) would cost $7.06. The cost difference may 
be attributed to the pick-up cost and loss of an 
extra day for service. 

4. Cost per mile applies to larger truck shipments and 
varies from $1.07 to $1.50. Items such as building 
materials or parts cost approximately $1.10 per mile 
in the corridor. 

4.3 ESTIMATE OF HIGH PRIORITY FREIGHT DEMAND AND GROSS REVENUE 

4.3.1 Diversion Criteria 

There are a number of points regarding desireable 

services which were repeated frequently during the survey: 
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1. About one-quarter of the shippers felt that there is 
a definite need for an overnight express system 
between Detroit and Chicago; 

2. About one third indicated that reliability is their 
principal concern with cost almost as important; and 

3. Approximately 40% indicated a willingness to pay a 
reasonable premium for express service, although 
others are satisfied with two-or-three-day service 
for a majority of their shipping needs. 

Within this context, estimates of the percentage of 

freight likely to be diverted to high-speed rail from other 

modes are based on the differences i~ service characteristics 

between the current mode and what high-speed rail could 

provide. Air service appears to offer a similar service, 

therefore, the assumptions for diversion are based on that 

mode. Diversions from motor carriers might include some LTL 

traffic, but probably not a significant volume. Diversions 

from corporate trucking would be difficult since most 

companies have an investment in their own vehicles. Since 

conventional rail typically carries heavy products and bulk 

loads, diversion is unlikely. 

In addition to the freight diverted from other modes, 

there may be future growth in light weight or parcel service 

similar to the growth over the past ten years. However, this 

''induced'' traffic, as noted previously, is not considered in 

this report. 

4.3.2 Diversion Estimates 

In the Detroit-Chicago corridor actual percentages of 

air-freighted commodities were used for each commodity in 
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calculating the total volume of cargo. For estimating 

purposes, high, medium, and low diversion factors were assumed 

and applied to those commodities currently being shipped by 

air (according to census data). The range of diversion 

factors used for the estimates was: 

High 

Medium 

Low 

Diversion from Air to HS Rail 

75% 

50% 

25% 

Given the total commodity volume, percentage by air, and 

percentage diverted, the estimated volumes shown in Appendix D 

were calculated. 

Tables 1 and 2, Appendix D, show selected commodities 

which are potentially high priority because they are presently 

shipped by air in the Detroit-Chicago corridor. 

4.3.3 Interlining Possiblities 

From tentative discussions with freight industry 

representatives, there appear to be possibilities for 

interlining, or cooperating, with existing providers. For 

example, the USPS at one time had contracts with the 

railroads, but over the years service deteriorated and such 

contracts were terminated in favor of air and truck service. 

USPS data show that priority, express, and first class 

mail are currently traveling by air or express truck. Yearly 
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volumes are estimated as 473,000 lbs. from Detroit to Chicago, 

and 1,885,000 lbs. from Chicago to Detroit. Mail volumes and 

revenue estimates for Detroit and Chicago are also given in 

Appendix D (tables 7 and 8 respectively). All volumes are 

based on 1980-1982 USPS reports. Currently the USPS estimates 

a rate of approximately $0.21/lb. to move this mail. The 

estimated high-speed rail cost would be $0.16/lb. (25% below 

current costs - see discussion in section 4.3.4). If the mail 

contract could be recaptured, the estimated revenue could be 

as high as $189,000 per year (see table 8 in the appendix). 

If high-speed service was extended to Milwaukee and 

Minneapolis-St. Paul a total of over $860,000 could be 

realized. 

Other possibilities for interlining lie with the trucking 

industry. Some trucking companies have indicated that they 

would be willing to examine the potential for rail service. 

On the other hand, UPS has clearly indicated they would not 

consider interlining. 

4.3.4 Estimated Revenue 

Once the volume of high priority freight moving in the 

corridor has been estimated, there are several bases which 

could be used to calculate the potential revenues: 

1) Diverted freight and assumed cost per pound; 

2) Diverted freight and assumed cost per package; 

3) Comparison with freight at cost per mile. 

Revenues can be examined using three conventional 
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shipping rates: per pound, per hundredweight, and per parcel. 

In order to establish a market for the service, a competitive 

price must be assumed hence, service is assumed to be 

provided at 25% less than the average existing prices 

(presented in section 4.3.3), and the following rates are used 

in a calculation of revenues: 

1 . Cost per pound average ~ $0.40, offer at $0.30. 
revenue estimates see table 4 in the appendix.) 

2. Cost per hundredweight average= $6.50, offer at 
$4.90 (see table 5 in the appendix) 

(For 

3. Cost per parcel (avg. = 11.25 lbs.) = $47.79, offer 
at $35.85 (see table 6 in the appendix). 

Based on the above, revenues can be estimated. For 

example, the Chicago ''high'' diversion volume of over ten 

thousand tons (TT) boxed in 11.25 lb. boxes would cost over 

$85 million dollars to ship at $47.79 per box (or $4.25 per 

pound). On the other hand, the same volume could be sent 

in FTL equivalents (40,000 lbs.), it could be shipped for as 

little as $63,000 ($125 per FTL or less than $0.01 per pound) 

Obviously, these are extremes, as not all of this cargo would 

ever be shipped in 11.25 lb. boxes or as only FTLs. 

Therefore, table 4 in the appendix, based on a rate of 

$0.30/pound, represents the most realistic estimate of 

revenues. 

The freight revenue estimate for the Detroit-Chicago 

corridor is based on both the revenue from the mail and other 

commodity components. This is summarized in Table 4-1. 

-37-



Chicago to Detroit 
High Diversion 
Low Diversion 

Detroit to Chicago 
High Diversion 
Low Diversion 

TABLE 4-1. FREIGHT REVENUE 

Other Commodity Potential USPS 
Revenue 

$6,052,000* 
2' 011' 000 

412,000 
138,000 

Revenue 

$302,000 
106,000 

76,000 
38,000 

* Based on $0.30/pound 

4.4 ESTIMATED COST OF PROVIDING FREIGHT SERVICE 

Totals 

$6,354,000 
2,117,000 

488,000 
176,000 

Previous studies indicated that cargo movements are not 

uniform throughout the year. However, to estimate the number 

of cars needed, a consistent daily volume was assumed over a 

year with a potential for 125,000 pounds per car. Table 9 in 

the appendix shows the calculations which provide a ''cars 

needed'' estimate - a range from 0.03 to .48 cars/day - which 

can be used for cost estimates. 

Although the exact type of service has not been 

determined, there are several extra costs that can be 

identified based on the addition of a cargo service car. A 

reasonable estimate of additional costs based on an assumption 

of no pick-up and delivery costs is shown below: 

1. Cost of equipment - one car at $600,000. 

2. Annualized cost of $600,000 assuming 12% interest 
over 20 years - $80,328. 

3. Extra train crew not required. 

4. Parcel loading and unloading by existing station 
personnel. 
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5. Extra operating costs is minimal. Assume 5% of 
operation costs per year for extra fuel and 
maintenance - 5% x 6/24 trips x $40,000,000° = 
$500,000. 

6. Total operating and capital costs (total 1-5 above) 
are approximately $581,000 per year. 

* Based on current economic feasibility studies. 

4.5 ESTIMATE OF NET REVENUE FROM FREIGHT SERVICE 

As noted previously, there are several approaches that 

can be used to draw a conclusion for estimating the revenue of 

express freight service. The three common shipping rates 

considered were per pound, per hundredweight, and per package. 

The most appropriate is per pound, since per hundredweight is 

too large for the type of service offered and per package is 

difficult to estimate given significant price variation. 

While there are several issues that are not resolved 

(e.g., pick-up and delivery of USPS freight from stations) an 

estimate of the annual net revenue from the freight service 

can be based on the gross revenues and costs developed above 

and summarized here: 

Range of annual gross revenues for 
Detroit-Chicago corridor: 

Annualized capital and operating 
costs of providing service: 

Net Operating Revenues (Range) 

$2,293,000 - 6,842,000 

581,000 

$1,712,000- 6,261,000 

In summary, the demand for high priority freight and 

cargo service in the Detroit-Chicago corridor was demonstrated 

by the phone survey results and existing freight and priority 
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mail movements. It has also been shown that the addition of a 

high priority freight service to an existing passenger train 

would be minimal in comparison to the possible revenue that 

could be generated by providing an extra baggage car 

approximately six times daily although other considerations 

must be taken into account (e.g., the absence of pick-up and 

delivery service, seasonal fluctuations, marketing of the 

service). The freight volume estimates were based on 1972 

census data while the mail volume, revenue, and cost estimates 

were based on the most recent 1980-1983 figures. The overall 

revenue estimate in any case, whether based on a conservative 

diversion estimate of 25% or a high diversion rate of 75%, 

still shows positive net revenues from the addition of high 

priority freight service to a high-speed rail passenger 

system. 
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5.0 OVERALL COST AND REVENUE ESTIMATES 

The costs of building, operating, and maintaining a 

high-speed rail system are dependent on several factors 

including: availability of existing right-of-way (R/W), 

selection of technology for the vehicles, the vertical and 

horizontal geometry of the alignment (e.g., consideration of 

grade-crossing protection; whether or not system is elevated 

or depressed), environmental considerations, urban/rural 

mileage, and number of trains operating. A comprehensive 

examination of all of these factors is well beyond the reduced 

scope of this study. However, a rough estimate, based on 

existing figures for the Detroit-Chicago corridor (from prior 

studies) and estimates/experience in other corridors both here 

and abroad, can be made. 

5.1 CAPITAL COSTS OF CONSTRUCTION 

While a reasonably detailed estimate was made for 

Detroit-Chicago service based on using diesel-powered trains 

by Transmark, the details of that estimate are unavailable. 

However, table 5.1 provides a summary of estimated capita: 

costs for several existing and proposed systems in the US and 

abroad. As illustrated, there is a substantial variation in 

the per mile cost. One of the significant contributing 

factors to this variation is the percentage of the new system 

that is at-grade, elevated, and depressed. Table 5.2, for 
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TABLE 5.1. ESTIMATED CAPITAL COSTS OF SEVERAL HIGH-SPEED SYSTEMS 

Corridor Cities 

Los Angeles -
San Diego 

Los Angeles -
Las Vegas 

N.E. Corridor 

Ohio -
Statewide 

Pittsburgh -
?hiladelphia 

Chicago -
Milwaukee 

ch.:.cago -
Detroit 

Chicago -
Detroit 

British Rail 
Working figure 

French TGV 
estimate 

Distance (Mi. I 

130 

230 

456 

500 

300 

79 

279 

Total Capital (year $I 

$ 3 billion (1983)* 

1.9 billion (1982)* 

2.2 billion (actual 
budget)* 

8.2 billion (1978 
with inflation over 
cost):t 

1 billion ( 1967 
with inflation}** 

1. 2 billio!l.~· 

700 million* 

Shinkansen - varies but most recent extension 

*From Office of Technology Assessment draft report. 
**From WABCO study in 1967. 

***From Transmark/MSU. 
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$23 mil 

$ 8.3 mil 

$ 4.8 mil 

$16.4 mil 

$ 3.3 mil 

$15.2 mil 

$ 2. 5 mil 

$ 3 mil*** 

$ 4 mil 

S 4 mil 

$35-40 mil 



TABLE 5.2 CON'!'PIB::.JTICN 
?.AIL SYSTEM 

~:'ackwork 14% 

Structures 35% 

?.oadway ?rep. 7% 

Electrif:.catio::. 9% 

!liscellaneous 3% 

Right of Way 2% 

CAPITAL COS~S OF A HIG~-SPEES 

:Sngineering 7% 

Contingencies 15% 

Signals & Comm. 2% 

Stations 1% 

Maint. Fac./Yards 1% 

Vehicles _4:.2'§ __ 

100% 
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example, illustrates the relative cost that structures can 

contribute (figures taken from the Ohio proposal). The high 

cost of the Shinkansen extension (in table 5.1) and some of 

the others are at least partially explained by the high cost 

of struct~res. ~~e cost of structures was also found ~o be 

significant in the examination of the crossing protection 

costs - for the Detroit-Chicago corridor they ranged from $58 

million with at-grade crossings allowed for all roads with 

less than 10,000 ADT to $596 million with all crossings 

assumed to be grade-separated. 

In the Detroit-Chicago corridor, the capital cost 

estimate was based on the following assumptions: 

"· The proposed high-speed system would utilize the 
existing Amtrak routing with minimal additional R/W 
required. 

2. The service would be a single track system with 
passing sidings. 

3. In general, communities would not be by-passed­
there is an implicit trade-off between the increased 
protection required in urbanized areas and the 
additional cost of the R/W and completely new 
const~uction required for a by-pass. 

4. There would be no charge for track and no fee for 
operating on the track. 

A fifth assumption was also made - that grade crossing 

protection would be provided for roads with greater than 5,000 

ADT. 

Based on these assumptions, the Transmark estimate of 

capital costs for the Detroit-Chicago corridor was as follows: 

1. Track and structures- $650 million 
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2. Grade crossing protection- $50 million 

3. Signalling and train sets- $200 million 

For a total of $900 million utilizing diesel technology. 

Electrification increased the total to $1200 million. 

As indicated in an earlier section, later estimates for 

the grade crossing protection ranged from a low of $50 million 

to a high of $596 million. It is arguable which level of 

grade crossing protection is adequate and/or acceptable - both 

from technical and political points of view. It should be 

noted, however, that all systems abroad have very positive R/W 

control and it would appear most likely that the required 

protection would be greater than that assumed for the $900 

million figure. 

Given the above and the foregoing table, it would appear 

that the initial Transmark estimate of the capital 

requirements is low - for example, with all grade-separated 

crossings ite~ 2 above approaches the magnitude of the track 

and structures and surpasses the cost of signalling and train 

sets. Based on all considerations, it would seem that a more 

appropriate per-mile cost would be on the order of $5-6 

million (which is also directly comparable to similar costs 

experienced in the Northeast Corridor which was fundamentally 

a system upgrading) . 

5.2 ANNUAL OPERATING COSTS 

Annual operating costs were also developed by Transmark 

for the Detroit-Chicago corridor based on the 150/12 service 
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alternative: 

1. Operations cost: a total o~ $40 million 
A) Labor = $20 million 
B) Non labor = $20 million ($13 million for 

electrification) 

2. Interest cost, at 10% for 20 years on the capital 
investment, of $105 million (or $130 million for 
electrification). 

The above was based on a renegotiated labor agreement for 

system operation and fuel cost increases being reasonably 

similar to inflation. 

Based on the higher capital costs that were discussed in 

the previous section, the annual interest cost must be revised 

upward. Based on an estimated $5.5 million/mile capital cost, 

the "interest" ( 2. above) increases to approximately $181 

million/year. Thus, total annua~ operating costs (including 

capital recovery) increase from $145 to $221 million/year for 

the diesel option (from $174 to approximately $249 

million/year for electric). 

5.3 ANNUAL REVENUES 

The estimate for annual revenues considers three sources 

- passenger fares, high-priority freight, and other benefits. 

Each is discussed in turn in the following paragraphs. 

Passenger revenues._ (from the "fare box") are based on 

the demand estimates discussed in a prior section. Based on a 

20% increase in fare levels, the following revenues were 

estimated by Transmark for the Detroit-Chicago corridor: 

-46-



TABLE 5.3 PASSENGER REVENUE ESTIMATE 

Service Alternative 

Do-Nothing 
79/3 

110/6 
150/12 

Total 
1979 $ 

Revenues 
(000,000) 

9.1 
15. 2 
28.7 
43.0 

previous section. These g~oss revenues were offset bY the 

cost o~ operating an additional car on the train. The 

frequency of service, beyonC ~~~ee round trips/day, woulC 

probably have little impact on the volume s~~pped - hence, the 

net revenues are given only as one estimate and assumed to be 

independent of service level. The range is from S1.7 to 6.3 

million- the wide range resulting from a significant 

potential variation in such variables as :reight diversion 

estimates, the differential impact (acceptance) of offering 

station-station vs. door-door .service, and seasonal 

fluctuations. 

Other revenues. There are likely to be other 

positive economic benefits resulting from the implementation 

of high-speed rail service. These include a variety of items 

such as consumer surplus, development benefits in and around 

station cities and along the corridor in general, fuel 

savings, positive employment and service sector impacts from 

both construction and operation of the system, and potentially 

positive long-term environmental impacts. These benefits, 
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although potentially quantifiable, do not result in revenues 

that would be accrued by (private) system operators, and hence 

do not enter into the benefit-cost calculus for the 

feasibility of privatization. It should be noted, however, 

that if public involvement {in terms of direct or indirect 

financial support) is contemplated, then this much broader 

locus of benefits must be considered. 

Other benefits (revenues) to be accrued by the operator 

might include advertising revenues (on-board advertisements), 

food service, and extra revenues from cooperative arrangements 

with other transport providers (e.g., local air, bus, or 

rental car services}. Such revenues are assumed to be small 

(relative to the principal services already cited) and 

potentially offset by the ~inancial costs of marketing the 

system in the first place - hence, they are ignored. 

In summation/ !_otal______r_~~~;J.Ues are expected to be in 

the range of $15.2 to 43.0 mil~ion from passenger service 

(depending on service option offered) and from $1.7 to 6.3 

million for freight service for an overall range of $16.9 

million to $49.3 million. 

5.4 ESTIMATE OF NET REVENUES 

The estimate of net revenues is based on the following 

items: 

1. Annual gross operating revenues ranging from $16.9 to 
49.3 million. 

2. Annual operating costs ranging from $221 to $249 
million. 
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It is clear then from a purely private point of view that the 

estimated revenues do not approach the annual operating costs 

if capital recovery is included. However, if the capital 

recovery portion of the operating cost is excluded, the annual 

costs would drop significantly, to an estimated $40.0 million, 

that is potentially covered by the revenues. 
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6.0 SUMMARY AND CONCLUSIONS 

This study was directed to examining several issues that 

arise when high-speed rail service is contemplated for any 

inter-city transportation corridor, specifically 

~etroit-Chicago, and how these issues are related ~o a 

decision as to whether that service might be provided by a 

private sector supplier. The issues that were considered 

herein should not be assumed to be the only ones that are 

important but they are central to any decision regarding 

high-speed rail service and especially to the feasibility of 

private operation. 

While the study that was undertaken was limited in its 

scope and in the detail to which certain subjects could be 

pursued, the findings are nonetheless illuminating in terms of 

the central issue of privatization. There were four basic 

areas of inquiry: 

1. Review/assessment of passenger demand, 

2. Evaluation of grade crossing protection and 
associated costs, 

3. Estimation of potential high priority freight demand, 
and 

4. Estimation of costs and revenues ~rom the private 
sector's point of view. 
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6.1 PASSENGER DEMAND 

A passenger demand estimate was not developed as a part 

of this study. Rather, the inquiry focused on a review of the 

demand estimate that had been developed by Transmark, a 

consulting firm associated with British Rail, for the corridor 

in a study funded by Michigan DOT. While this estimate is one 

of the few (possibly the only) to describe the methodology 

used, the estimate may be optimistic in terms of the patronage 

that could be expected. This concern is based on an analysis 

of the model structure and methodology, Transmark's 

description of the results of the estimation procedure (e.g., 

the final demand estimate, results of a sensitivity analysis), 

and a brief review of findings and experience elsewhere. It 

should be noted that there may be explanations for the 

apparent shortcomings with the model/estimate that would serve 

to mitigate those problems. However, the limited scope of the 

project did not allow for further clarification. 

6.2 CROSSING PROTECTION 

Crossing protection was seen to be a potentially major 

cost of providing high-speed rail service in the corridor. 

Other cost estimates for rail service in the corridor were 

seen to have used virtually the lowest possible estimate -

consistent with the assumption that grade-separated crossings 

would be required only in relatively high volume (highway ADT) 

situations. More conservative assumptions (e.g., with grade 

separations required in all situatons) resulted in costs for 
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grade crossing protecton that would substantially increase the 

overall estimate for the capital cost of the system. 

6.3 FREIGHT DEMAND 

A freight demand (and revenue) estimate was developed 

based on a survey of businesses in the corridor, a range of 

diversions from existing carriers (largely analogous to the 

air freight percentages) for different commodities, and 

selected interlining possiblities (e.g., for the USPS). Even 

with the most conservative freight diversion scenario, it 

would appear that a high priority freight service ''add-on'' to 

passenger service would provide the rail operator with a 

positive net revenue. 

6.4 COST AND REVENUE ESTIMATES 

The consideration of costs and revenues was limited to 

those items that would presumeably account for the bulk of the 

actual cash flow on an annual .basis for a private operator. 

The passenger revenue is estimated to be in the range of 

$15.2-43.0 million (based on Transmark's estimates) with 

additional revenue from the freight service in the range of 

$1.7 to 6.3 million for a total annual revenue of $16.9-49.3 

million. The annual operating costs including capital 

recovery amount to $221-249 million. 

From a private sector (service provider's) point of view, 

the revenue vs. costs outlook is grim, even with an optimistic 

view of expected revenues. If capital recovery is not 
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included, the operating costs are more-or-less comparable to 

the revenues on an annual basis. These conclusions do not 

consider any ''social benefits'' that may accrue to others 

(e.g., the public at large; developers in corridor cities; 

local jurisdictions). 

6.5 COMMENTS 

This study was, as executed, designed to provide a brief 

overview of the potential for a private operator to provide 

high-speed rail service in the Detroit-Chicago corridor. As 

indicated above the conclusion is that it is extremely 

unlikely that any such service could ''turn a profit'' or even 

come close to paying for itself if the viewpoint is restricted 

to that of the operator. If the viewpoint is broadened to 

include the multitude of social benefits that might 

realistically be expected (e.g., consumer surplus, increased 

tax rolls), the picture might be significantly altered. 

A broadening of persp~ctive, however, assumes that there 

will be significantly public involvement in system design and 

operation. Such involvement could occur in one of several 

forms from the typical urban mass transit capital and 

operating subsidies to loan guarantees and financial 

participation on the part of corridor cities which would 

accrue development benefits. 

If, however, the perspective for examining revenues and 

costs is not broadened, there appears to be little reason to 

expect the private sector to respond in a positive way to the 
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potential opportunity to operate high-speed rail service in 

the Detroit-Chicago corridor. 
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APPENDIX A 

ESTIMATES OF GRADE-CROSSING DEVICES 



Source and Affiount of Est jmah 

Union Switch !JAB Co~t tlltimahll 
lmprg•umyot Tranmark M\)QJ ll Safetran and Slgn11l !J!IC!l!Oll !,!Ud in r11port 

Grade separation 
l • ov~rpass $0.9-3.0 m i I $420,000 sl,875,ooo 
2. underpass 630,000 2,500,000 

Gahs, l ighh & 
the tron i cs 
l. 2-hne 150,000 60,000 $85,000 $!5,000 $33,600 85,000 
2. 4-lan!l 150,000 60,000 90,000 15,000 41 ,600 

Gilhs, 
!llllctronicll 
I. 2-hn!! 50,000 25,000 35,000 14,000 41 '500 35,000 
2. 4-lllll!l 50,000 25,000 40,000 14,000 49,500 40,000 

Canti liner i.l"m/ 

1 ighh 
l. 2-lane 20,000 40,000 12,000 41 '000 45,000 
2. 4-li!.ll~ 20,000 40,000 13,000 49,000 

Ehctr-onicll 
only 
L 2-hne :10,000 20,000 7,000 30,000 20,000 
2. 4-lanll :w,ooo :w '000 7,000 38,000 25,000 

* Doell not include cost of el~ctronics 



APPENDIX 8 

DETAILED ESTIMATES FOR ALTERNATIVE WARRANTS 



Quantity of Each Improvement Required 

Crouing 
I I'IIQI'I!Y lt!U!) t 

Grad~ 

upara t i on11 
l. overp&llll 
2. underpus 

Gatn, 1 iQilh, 
& ~thctronitll 

Gahs, ehc­
tronitll> 
1. 2-l<tn~ 

2. 4-l&!llt 

Cant i hver 
arm 1 i ghh 

Electronic!l 
only 
I , 2-1 an e 
2. 4-h.ne 

$1,875,000!! 
2,500,000!! 

85,000 

35,000 
40,000 

45,000 

20,000 
25,000 

Detroit to Chicago 

HI chi gan 

2 
18 

44 

50 
2 

I 

106 
4 

lndjana 

0 
0 

8 

6 
2 

I 

17 
a 

Total Cost 
Ill inoii E'ch lmproy~tm,nt 

0 
0 

0 

0 
0 

l 
0 

II 3 1 750 1 000 
45,000,000 

4,420,000 

1,960,000 
160,000 

90,000 

2,480,000 
30(),000 

TOTAL CROSSING PROTECTION COST! O~troit/Chicago • $58,!60,000 

*See Appendix C for detailed cost estimat~ 

Spur Routu 

Lansing/ 
JicKiO!l 

0 
5 

26 

!4 
5 

2 

l 
2 

Grand Rapids/ Total Colit 
Kaltma+oo Both Spurs 

0 
3 

32 

18 
2 

0 

l 
2 

4,930,000 

I ,120,000 
280,000 

90,000 

40,000 
!OO,QOQ 

Spur Rout~s • $26,560,000 



to~t and Quantjtr Symrnarr for Alt~rnatr 2. At-grade crossings for roads with less than 5,000 ADT 
in rural areas and 6,000 ADT in urban arras1 grade separations at all other locations. 

Croning 
lmpr 0"'!1!!!! !l i 

13r&d~ 

upar;at ions 
I . overp&ss 
2. uruitrpan 

ll11.tu, I ighh, 
& ehctronics 

ll<a tn, e hc­
tron I Cll 

l. 2-h.ne 
2. 4-l ane 

Cant I hver 
arm, l ighh 

Ehctron I cs 
onlr 
l. 2-hne 
2. 4-1&11! 

Uo It Cost 

$1 ,Sl:i,OOOll 
2,500,000* 

85,000 

35,000 
40,000 

45,000 

20,000 
25,000 

4 
40 

47 
2 

I 

85 
4 

Quantity of Each improvement Required 

Detroit to Chicago 

!ndjana 

0 
2 

B 

6 
2 

17 
B 

!lliopll; 

0 
0 

0 
0 

I 
0 

Toh.l Cost 
Eash lrnprovemtnt 

$ 7,500,000 
105,000,000 

4,420,000 

1 ,ass,ooo 
160,000 

90,000 

2,060,000 
309,009 

Spur Rouh11> 

lansing/ 
Jj!CICI!on 

2 
7 

25 

14 
4 

l 
0 

Brand Rapid!!/ Total Cost 
Kalarnatoo Both Spur$ 

2 
4 

32 

17 
l 

I 
l 

~ 7,500,000 
$27,500,000 

I 1085,000 
200,000 

45,000 

40,000 
£5,090 

TOTAl CROSSING PROTECTION COST; Detroit/Chicago= $121,385 1000 



Quantity of Each Improv~ment R@quirtd 

Crouing 
l!ll!!roym!lni 

Bradl! 
upar.at Ions 

I . ovu·p&sll 
2. und@l"jlli.U 

!.!nit Cost 

~1,875,0001f 
2,5flll,0001f 

D~trolt to Chicago 

Mlcblgi!D 

!U 
H5 

lndjana 

15 
28 

Ill joois 

0 
I 

Tohl Cost 
Eich lmprpy,rntnt 

:$236,250.,000 
36Q,OQO,OOO 

TOTAL CROSSING PROTECTION COST1 Detroit/Chicago= ~596 1 250,000 

Spur Rouh~> 

Lansing/ 
J!ICI<l!OO 

26 
32 

Grand Rapid!>/ Total Co£t 
Kalamtzoo 8pth Spurt 

37 
21 

:$1!8' !25' 000 
2?.500,009 

Spur Routtt = ~250,625,000 



APPENDIX C 

DETAILED ESTIMATE FOR OVER/UNDERPASS CONSTRUCTION 



UNDERPASS CQNSTRUCTIQN 

Auymp t i OOi! 

2. Four lao~ city ttr~~t tection (64') 

4. Doubl~ tracK (40' wide) ttructur~ 

5. R&taining walls on both sld~s of th~ str&et for •ntire l•ngth of 
d~pr~tted tection (approx. 1600') 

Railroad crotsing structur~ 64' x 40' x $200/tf = $ 512,000 

R•taining wall 1,056,000 

Roadway excavation 137,000 

Roadway itemt (paving, drainage, ~tc.) 295,000 

SUBTOTAL $2,000,000 

Conting~nci~~ - 25/. 500.000 

TOTAL ~2,500,000 

OVERPASS CONSTRUCTION 

Auumotjontt 

1. Maximum 5% approach grad~~ 

Roadway ov~rpats structur~ !50' x 84' x ~55/sf ~ $ 693,000 

Approaches (embankm~nt, paving, etc.> 704,000 

Right-of-w&y 100.000 

SUBTOTAL $1,497,000 

378,000 

TOTAL 



APPENDIX D 

DEVELOPMENT OF FREIGHT DEMAND ESTIMATE 



TASLE I. ESTIMATED COMMODITY DIVERSIONS TO HIGH 
SPEED RAil fOR CHICAGO TO DETROIT 

>£ VOL AIR< OET. HIGH ps} Mt:o Pl LOll {.Z5} 
203 149 .1 Z.J .0129 .0086 .0043 

2095 41 .J 19.6 .0180 .0120 .0060 
20951 41 .J 19.6 .0180 .0120 .0060 

ZJ 104 .9 5.3 .037l .0248 .0124 
25 469 . I 5.7 .0200 .0133 .0067 

2542 97 .J 1.5 .0033 .0022 .00!1 
25421 97 .J 1.5 .OOJJ .0022 .oou 

26 906 . 3 4.8 .0856 .0571 .0286 
264 200 .4 2.4 .0144 .0096 .0048 
265 351 .3 2.3 .0182 .0121 .0061 

28 7233 .1 7.0 .3797 .2531 .1266 
2815 146 .6 6.4 .0420 .0280 .0140 

28151 146 .6 6.4 .0420 .0280 .0140 
264 953 .3 3.1 .0665 .0443 .0222 

2841 457 .s 4.2 .0720 .0480 .0240 
291!6 40S .7 .3 .0064 .0043 .0022 
29521 165 .5 5.9 .0365 .0024 .0012 

30 391 .6 6.7 .1179 .0786 .0393 
306 40 1.1 17.2 .0568 .0379 .0190 

3061 40 1.1 17.2 .0568 .0379 .0190 
30619 40 1.1 17.2 .0568 .0379 .0190 

307 343 .5 5.6 .07ZO .0480 .0240 
3071 343 .5 5.6 .0720 .0480 .0240 

30719 128 .8 4.0 .0307 .020S .0103 
335 600 .z 4.0 .0360 .020S .0103 

3356 19 !.8 19.4 .0498 .0332 .0166 
336 56 .4 21.6 .0363 .0242 .0121 

3399 49 2.4 2. 9 .0256 .0171 .0086 
34 4036 .2 6.7 .40S6 .2704 .1352 

342 53 . 5 4.3 .0085 .0057 .0029 
343 23 .3 10.3 .0053 .0035 .0018 

34312 12 .6 5.9 .0032 .0021 .0011 
345 189 '1.2 zo.z .3436 .2291 .1!46 

3452 189 !.2 20.2 .3436 .2291 .1!46 
34521 160 !.4 23.6 .3965 .2643 .1322 

35 1700 .6 6.5 .4973 .3315 .1658 
352 !JO .6 2.4 .0140 .0093 .0047 

35222 9 1.9 6.0 .0077 .0051 .0026 
353 646 .3 7.9 .!148 ·.0765 .0383 

35313 n .7 2.7 .0027 .0018 .0009 
35318 36 .3 4.2 .0034 .0023 .00!2 

354 269 .I 10.4 .0210 .0140 .0070 
3542 lOS .! 19.9 .0157 .0105 .0053 

35421 !OS .1 19.9 .0157 .0105 .0053 
356 !75 .8 4.5 .0473 .0315 .0158 

3569 3 2.6 .7 .0004 .0003 .0002 
35691 3 2.6 .7 .0004 .0003 .0002 

357 28 !.0 1.0 .0021 .0014 .0007 
3579 23 .5 1.2 .0010 .0007 .0004 
359 18 6.0 J;4 .0275 .0183 .0094 
36 968 3.1 3.2 .7202 .4801 .2401 

361 206 1.6 1.4 .0346 .0231 .OU6 
36131 s 6.5 19.5 .0475 .0317 .0159 

362 23 z.l 8.1 .0293 .0195 .0098 
3629 7 4.3 .a .00!8 .0012 .0006 
364 102 .6 3.1 .0142 .0095 .0048 

3642 44 .2 4.2 .0028 .0019 .00!0 
3643 9 2.8 5.6 .0!06 .0071 .0036 

36439 2 8.2 4.6 .0057 .0038 .0019 
365 61 4.2 1.9 .0365 .0243 .0122 

36512 31 .2 2.2 .0010 .0007 .0004 
369 130 .3 s.o .0!46 .0097 .0049 
37 1463 .9 II. I I.O%Z .7308 .3654 

3714 644 2.6 33.1 4.1567 2. 7711 1.3856 
38 121 I. S 4.1 .0558 .0372 .0186 

386 37 1.6 2.5 .0111 .0074 .0037 
3861 37 1.6 2.5 .Oil! .0074 .0037 

39 171 .5 6.9 .0442 .0295 .0150 
393 19 .2 15.6 .0044 .0029 .0015 

3931 19 .2 15.6 .0044 .0029 .0015 
399 90 .3 9.4 .0190 .0127 .0064 

3999 37 .3 .I .0001 ~ .0000 

TOTAl Vot.U<I: TT 10.0059 6.745 3.3519 

cc .. Com1fl0dt ty code 
203 fof' eMmPle fs canned and preserved frufts. 
see codes tn Table 3 • 

vegetables~ seafood:~; -

VOL .. vo11.1!11E 1n thousands of toll$ 

AfRX "' percent dtstribuUon by atr for that 1)4rticuhr COO'ti'!Odfty 
OCT. " percent dhtrtbutton of that commodity code going from ~lcago to 

Detroit 
HIG/1 (.75) m e•ample calcu1atton for column entry: 749 (thoU$ and tons) a . U 

by air x 2.JZ Chfe.ago to Detroit 11 75:& ass~ dher-ted ., .0129 
thousand tons 

TOTAl 
VOLUM.£ TT " thou<~:AnA ,. ..... ~ 



cc VOL 

26 983 
282 180 

2821 180 
28211 180 

285 597 
2851 597 

30 704 
335 57 

3351 54 
339 120 

3.391 115 
33911 115 

34 2731 
346 2232 

3461 2232 
34613 2071 

349 71 
3499 67 
3714 5624 

37148 587 
37149 2580 

399 3 
3999 2 

TABLE 2. ESTIMATED COMMODITY DIVERSIONS TO HIGH 
SPEED RAIL FOR DETROIT TO CHICAGO 

AIR% CHI HIGH (.75) MED (.50) 

.2 6.8 .1003 .0669 

.1 1.3 .0018 .0012 

.1 1.3 .0018 .0012 

.1 1.3 .0018 .0012 

.1 4.1 .0184 .0123 
• 1 4.1 .0184 .0123 
.2 2.1 • 0222 .0148 
.1 7.5 .0032 .0021 
. 1 7.9 .0032 .0021 
.2 4.0 . 0072 .0048 
.2 4.0 . 0069 .0046 
.2 4.0 • 0069 .0046 
.3 1.4 . 0860 .0573 
.4 1.3 .0870 .0580 
.4 1.3 .0870 .0580 
.4 1.3 . 0808 .0539 
.5 2.9 .0077 .0051 
.3 3.0 .0045 .0030 
.2 .7 .0589 .0393 
.2 .5 .0044 .0029 
.3 LJ .0755 .0503 

9.3 .3 .0006 .0004 
14.8 .8 .• 0018 .0012 

TOTAL VOLUME IT .6862 .4575 

LOW (.25) 

.0335 

.0006 

.0006 

.0006 

.0062 

. 0062 

.0074 

.0011 

.0011 

.0024 

.0023 

.0023 

.0287 

.0290 

.0290 
• 0270 . 
.0026 
. 0015 
;0197 
.0015 
.0254 
.0002 
.0006 

.2295 

CC = commodity code 

VOL 
AIR% 
CHI 

203 for example is canned and preserved fruits, vegetables, seafoods -
see codes in Table 3. 

= volume in thousands of tons 

= percent distribution by air for that particular commodity 
= percent distribution of that commodity code going from Detroit to 

Chicago 

HIGH (.75) =example calculation for column entry: 983 (thousand tons) x .2% 
by air x 6.8% Detroit to Chicago x 75% assumed diverted= .1003 
thousand tons 

TOTAL 
VOLUME TT = thousand tons 

i 
'' 

I 

! I 



TABLE 3, 

TO: .... 
,. ,., 
20ll ,., 
;:oo" , .. 
20"21 ,., 
]071 
?0711 

"' 1067 
20~71 , .. 
.709S 
20~SI 
;oo•H .. 
20'~'9 
2::1q99 

" 
" '" :nll2 
2~'121 

'" 
" 26219 

'" "' H51 
76'H1 

" ,., 
2613 
281~1 
:?1116 
.71!.19'11 

"' 2621 
;>e Hl 

'" 261111 
;:o&'l~ 

2tlQ"'l 

'" ;:o&'H 
21!Sll 
.7&~19 ,., ,.. 
,8~9 

~R999 

,. 
"' 2911 
29111 
29112 
t91" 
19116 ,., 
~9'-71 
P9~2) ... 
t9'f1 

•• ••• 1061 
10619 .. , 
1071 
1n?1'9 

,, 
• •• ,., 
292) 

, 
" '" :H.U 
)123 
:u 2!1 
H21 , 
l'3U 

'" ,,. 
"~' l~ I 

COMMODITY CODES AND DESCRIPTIONS 

TOTAt.o • • • • • , • • 0 • , 

~~~~J A~~ri~~,~~~L~~g~ug~;rH :·: 
M(A T PRODUCTS, , , , , , • , , , • , , 0 , , , • , 

CANN(O &NO P'I£5!:'\V£0 FAUlTS, VEGET.ABLf.S, S(aFOOOS, , , , 
CA~N(O FRUITS, V(G(TABL(S, 44~5, JELLIES, ANO PR[S(RVES, 
G~AI~ Mill PRODUCTS, , , , , , , , , , • 
PI'I(PAF.(O F((O; AMI""AL, fl<;H, ANO POUl.TI\Y 
tO"<F(CTlON[AY AN:> !UL..t.T£0 P'IOOUCTS , , 0 

CAI\'OY ANO Ol!-i(lt CO"flCTJO.o.;EAY PAOOUCTS 0 

CA'-ClY A..-O (Ati01 bli'\S , , , , , , 
SEV(RAG(S A"'O f"L,i.,VCR!NG (.I.TRACTS o • 

~ISClLL.O,CC:JS FLAVCf'JMi lxTIIACTS ANO SJ~uPs: 
M!SC:lLLA.k(Q~S FLAVO~I~G (Xl~ACT! AND SIRUPS, 
•'.JSC[LLAMOUS ICQOO PR(PA'I.A.l!OI•So , , 
r:,oA.STEO CO!'>[[, J!.'CL. !!<STANT COI'F[[ 
fiO.tST£0 tCFF[( 1 l!<CL, l"<STANT tcFF[£ • 
"'A!IIGAI\1~>~£, s~O'I.TlNI"'<>~ AM lAALt OU.S$ f.J.C. 'cO~tN 011:. 
F'oon PR.lPA'I.lT 10•1!., ~<t:c • , • o 0 G ••••• 

fOCO PR{PA/IATtO"'S A/.0 flTP~OOUCTS, NlC, 

APPAAtl A~O OT~ER FINISH(Q T[lf1L( PAOOUCTS~ fNCL, KNIT. 

fUf\!ifTU"-[ 1.1,-:J flXTUIIt:S • , o o 0 0 • 0 • , 0 

HOUSEHOLD ,!,"i:> OFFICE 1'1.1"1-iJTUII( , , , , , , • • , 
/".(TAl PUI.f!TIONS U>O fiXT\fA(S, OFFICE AI<D ST0Ri, 
"'(TAL PHH!TH')NS '"":>FUTURO, O~'F!C( At;Q STOll.(, 
r'.[.SC(ll.i,N(QUS I'Ufi.NJTU/1.( At-<0 I'!XTU~ES 

PULP, PAP[I<., ANO ALLIED PROOUClS 0 0 0 • • 

P.&.P(k, N(C , , , , • o , o , o , o , • , • 
CON~"(AHD P.&.P£R .&..•;:> PAPERFIOAAO PROOUCH, (xC. 'c0NiAiN(RS 
CONlAl,..[IU ANO BOxts, FVrAROARO 
CONTA!h(I<S AloO P-OlOo PAPOieOAAO 
PAP(.II.80A.R.O !O,(S AND CCNTA!Nl~S& 

!~3~!~~i!L 4 ~~'~ti~~g ~~g~~~~!~tC C~i~icAtS 
CYCLIC Jt.T(A¥£01At(!. AI;O CTF.S. , ~ , , , " 
CYCLIC JNT(~'It01Af[S 1'11.0~ 6£Nl(1.,'(, ETC., • 
1'1 I SC(LLA">(O'JS J 1'\.IUS 1111 Al Cf'l(iAN IC CHEMICALS 
JI:OUHRIAL JNORGt.l<iJC CHEMICALS, NECo 
PLtSTICS ~AT(~!&LS , ••• 
PLASTICS MAT(PIALS 0 , • , 

~LASTICS ~AlEII.It.LS , , , , 
SOAP Ah~ OTW(~ C(T(RG(NTS, 
SOAP ANO Ol~(~ O(T(AG(NTS, 
CO.S'"'(TICS A'-:l P(RI'U~(S • • 
COS~lTICS AI<~ PtRFu~ES , , 
PAINTS, ENA .. Ets. LAccutn.s, SHElLACs; ;,,.,}, ALLr£o.PP.oOuCtS 
PA!'"ITS, l'<A".ELS, LACCVEPS, SHr.LLACS• ANO ALUEO PRODUCTS 
PAJtiT~, ENA"'(L$ 1 LACOU[RS, Al-lll SH(LLACS, 
PA!NlS A!.O AlliED PROOUCTS, NFC 0 • • • 0 

AGI\ICut.TU'IAL CH(PIJCALS • o , , • , , 0 0 

h]SCELLA~[OUS CHEMICAL PR~OUCTS, • 0 0 0 

CH[t<ICALS AN\.1 CHOIJCAL PAEPAIIATJOIIS• N(C 
CHEMICAL PRODUCTS, NtC, EXC. SEAlANTS. 

P[TROLEVH A~O COAL PRObUClS, , 
PAOOUClS OF PtTAOL[U~ RE~INING 
PtTAOUU"t Af.FJNING PAOOUCTS. 
GASOLINE ANO ~ET FUELS 0 • o • 

K(kOS(h( • , , • • • • o • o • 
OJSTJLLATt FUEL OIL •• • , ••• , • , o 
ASP~ALT PJTCKES ANO TAR~ ~AOM PET~OLEUX 0 
ASPHALT PAVING ANO ROOFING HAT(~IALS 0 0 

ASPHALT A~O TAR SATUkATrO Fr.LTS, 0 •• • • 

ASPHALT SH(ITHIHGS, SHINVL(Sp AN~ SIOJHGS. 
MISCELLANEOUS PETI'OL[UI'I U'O COAL PRODUCTS, 
I'IISC(Ll.ANEOUS P[TROL(U/1 -'t-"0 COAL PAOOUCTS. 

RU88ER ANO "tSCELLAN(OUS PLASTICS PRODUCTS 
MISCElLANEOUS fAefiiCAHD JIU!!i1~R P!IIOOUCTS 
MISCEllANEOUS FASRICAT£0 PUBdEA PRODUCTS 
fASRICAl(O RU~9ER PRODUCT~# ~fC, 0 

HISCEllA~tOUS PLASTICS PROOUCTS 0 0 

MISCELLANEOUS PLASTICS PR~OUCTS. 0 

fi12RIC4TtD I"LASUCS PRODUCTS~ N£C 0 •o 

LEATHER AND LEATHER PRODUCTS • 0 

STONE. CLAY• GLJSS, AND CONCk!T[ PRODUCTS, 
AP.RASIVES A'"l::l ASBESTOS f>AOOUCTS. 0 o o o 
AS9ESTOS PRODUCTS A~O ASP~ALT FLOOA TILE 
ASPHALT ANO VtNVL AS2ESTO~ FLOOR TJL[ 0 

PAJI"A"!\Y P.(TAL PIIO!ltiCTS • • 0 • • • o " 
STE[l IIORICS AN:) ROLLING tOLL Pf\OOliCT$ 0 

PPJMARV lAO~ ANO SJ((L PROOVClS. e 0 ~ 
lAC~ A~:> $Tf[L P~AtES. , 
ll'tO~ ANO ST([l s~tET ilh' ~TATP • 
IRON ,,,, sTHL e.tRS, BAA SHAVts, PoOs: 
TIH t'lll PRO:li!CTSo • • • • 0 , • • • 

"':1"-~'lP.f-CU'io "(!!.'- Plll"'.lftY S"!:LTE" PAOOI.':TS. • o • • " 

CC·"Pl'l ,._ATT( _ .. 1 5"USS fJ"l\J[ OUST. A('ioi0U(S 1 (TC.I, 

: ~ ~~~~~, ~i~~~ ··;; t! i~ ~ l ~~ .. ~i;;;~~s ~c T•~ ;.P.o~~c Ts: 
Tlh PIG. s:.a~. ll<:i:i~!;, tTC •• o • • " " 
NC!-.J"l'-~.C'J!. r-r.:A~ &ASIC ~.,l"i:S. 0 ~ • ~ " • ,. • • 



TABLE 4. REVENUE ESTIMATE BASED DN 'PER POUND' RATE 

TT* Pounds Reyenue 

Chicago to OetroiS 

High 10.09 20,171 ,BOO $6,051 0540H 
Medium 
Low 

Detroit to Chicago 

High 
Medium 
L<»~ 

* TT = 1000s of tons 

6.75 
3.35 

0.69 
0.46 
0.23 

13,490,000 
6.703,BOO 

I ,372,400 
915,000 
459,000 

**Revenue example: 20,171 ,BOO lbs. at $0.30/lb. = $6,051,540 

4,047,000 
2, 0 II , I 40 

411 '720 
274,500 
137,700 



TABLE S. REVENUE ESTIMATED BASED ON 'PER HLI'lDREDWEI GHT' RATE 

Poynds Revonu~ 

Chicago to Detroit 

High 20,171 ,BOO $988,418* 
Hed i urn 13,490,000 661 ,010 
Low 6,703,800 328,486 

Detroit to Chicago 

High 1 ,372,400 67,248 
Hed i urn 915,400 44,835 
Low 459,000 22,491 

*Revenue example! (20,171,800 lbs. I 100) at 4.901hundredweight = $988,418 

TABLE 6. REVENUE ESTIMATE BASED ON 'PER PARCEL' RATE 

Pounds 

Chicago to Detroit 

High 20,171 ,BOO* 
Medium 13,490,000 
Low 6,702,800 

Detroit to Chicago 

High I ,372,400 
Medium 915,000 
Low 459,000 

* Revenue example! (20,171 ,BOO lbs. I 11.25 lbslparcel> at 
$35.85/parcel = $64,262,872 

Revenue 

$64,262,872* 
42,976,142 
21,356,817 

4,372,157 
2,914,987 
1,462,272 



High 

Med. 

Low 

TABLE 7. PRIORITY, EXPRESS, AND FIRST CLASS 
MAIL VOLUME MOVEMENTS 

Diversion 
Estimate Det-Chi Chi-Det 

100% 473,000* 1, 885 '000 

75% 354,750 1,413,750 

50% 236,500 942,500 

* Units are pounds. 

TABLE 8. REVENUE ESTIMATES FOR USPS SERVICE 

Diversion 
Estimate Det-Chi Chi-Det 

High 100% $75,680 301' 600 

Med. 75% 56,760 226,200 

Low 50% 37,840* 150,800* 

* Detroit-Chicago revenue = 37,840 = 150,800 = $188,640. 



TABLE 9, ESTIMATE OF RAIL CARS NEEDED 

Pounds Daily Daily Total No. Cars 
(per year) lbs. Mail lbs. lbs. Needed per Dav 

Chicago to 
Detroit 

High 20,171,800 55,265 5164 60429 .48 

Medium 13,490,000 36,959 3873 40832 .33 

Low 6,703,800 18,367 2582 20949 .17 

Detroit to 
Chicago 

High 1. 372 '400 3,760 1296 5056 .04 

Medium 915,000 2,507 972 3479 .03 

Low 459,000 1,258 648 1906 .03 




