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Executive Summary 

This report commences a series of studies mandated by 
Congress under various sections of the Railroad Revitaliza
tion and Regulatory Reform Act of 1976 to determine the 
best means to rehabilita te and revitalize the nation's rail
roads. It is produced in accordance with section 503 (b ) 
of the Act and is intended both to provide a means for 
classifying the lines of the Class I railroads of the United 
States into categories and to designate the individual rail 
lines into those categories. This classification and designa
tion process is intended to serve a number of purposes under 
the Act, but its prime purpose is to categorize .the rail lines 
of the nation according to reasonable measures of priority 
so that investments in track can be directed where they will 
do the most good. 

Volume I of this report establishes a preliminary set of 
categories and designations of Class I rail lines which will 
then be subjected to public review and comment prior to 
the establishment of final categorie and designations by 
January 30, 1977. In e tablishing these preliminary cate
gories the Department has used four appropriate standards : 
( 1 ) density, (2 ) service to major markets, ( 3) appropriate 
levels of capacity, and ( 4) national defense. These stand
ards were then applied to classify the rail system into six 
distinct categories encorripassing both mainlines and branch
lines. All rail lines were then designated into these cate
gories. Thus, a prioritizin g of rail lines is initiated which 
will serve as a guideline fo r future investment in track 
and, in a general sense, begin to depict those portions of 
the rail system most important to the flow of interstate com
merce. This process should assist railroad management 
with future decisions regarding investment, operations, and 
facilities rationalization, lead to safer operations and pro
vide both federal and state regulatory and planning agen
cies with a useful tool to better accomplish their missions. 

The need to develop a hierarchy among rail lines be
comes increasingly important when viewed in the context 
that one-third of the network carries only one percent of 
total traffic and one-fifth of the ame system carries nearly 
two-thirds of the traffic. By careful rehabilitation of the 
most important links, scarce capital resources will be pru
dently invested. 
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The report develops the following six preliminary cate
gories shown below and then describes an orderly designa
tion process fo r each line comprising the approximately 
193,500-mile Class I rail system. 

Category 
Title 

1. A Mainline 

2. Potential 
A Mainline 

3. B Mainline 

4. A Branchline 

5. B Branchline 
6. Defense

Essential 
Branchline 

Category 
Description 

• 20 million or more gross ton-miles 
per mile per year ("gross tons") 

• Three or more daily passenger op
erations in each direction 

Percent of 
Designated 
Route-Miles 

of Class I 
Rail N etwork 

15.5 

0.8 

• Major Transportation Zone connec- 0.8 
tivity 

• A temporary status for through 
lines located in Corridors of Excess 
Capacity. They will be designated 
to another category upon resolution 
of the redundancy. 

• Less than 20 million gross tons but 
at least 5 million 

• Less than 5 million gross tons but 
at least 1 million 

• Less than 1 million gross tons 
• Required for access of oversized 

military shipments 

11.6 

21.7 

21.9 

25.6 

2.1 

A national map of the rail lines designated by category 
is contained, alon g with maps of individual line designations 
by state, in Volume II of the Report. Technical appendices 
are contained in Volume I. 

These preliminary classifications and designations are sub
ject to public hearings and review which will be conducted 
by the Rail Services Planning Office of the Interstate Com

merce Commission commencin g within 30 days after pub
lication of this Report. The Department will issue its final 
classification and designation report on or before January 
30, 1977, after considering all comments of this Report. 



CHAPTER 1 

Introduction 

One year ago, railroad companies comprising more than 
5 percent of the route miles of the Class I rail system in 
he United States were in bankruptcy, and, for the first time 
ince industry-wide data have been collected, the entire rail 
ndustry experienced a net operating loss in the first quarter 
f 1975. For calendar year 1975, the industry's return on 
nvestment was a meager 1.2 percent. 

Since the mid-1950s earnings of the rail industry have 
een less than adequate. This earnings shortfall has un
ermined the industry's ability to replace worn out assets 
nd advance technologically and has resulted in lowered 
tandards of efficiency and service to the public. At the 
ame time, the railroads remain the number one mode in 
erms of freight ton miles (see Table 1), although this 
mount is one-half of the market share enjoyed by the 
ailroads in 1930. 

Table 1.-Volume of U.S. Intercity Freight-1975 

Ton Miles 

ailroads ---- ----- - - ------------ 761 billion 
rucks (common carriers) ______ 441 billion 
reat Lakes ___________________ 108 billion 

nland Waterways _______________ 235 billion 
il Pipelines ___________________ 510 billion 

4 billion 

TOT AL _________________ _ 

Percent of 
Freight Moved 

37.0 
21.4 
5.2 

11.4 
24.8 

.2 

100.0 

SOURCE: Association of American Railroads. 

Allowing the railroads to continue to deteriorate financially 
nd physically would result in more serious safety and 
ervice problems, with some railroads being unable to con
inue operations. The Railroad Revitalization and Regu
atory Reform Act of 1976 ("the Act") was enacted to 
vert such problems by revitalizing the industry within a 
rivate sector framework. 

itle V of the Railroad Revitalization and Regulatory 
1Reform Act of 1976 

A key mechanism for rail road revitalization is the re
habilitation and improvement financing provision in Title 
V of the Act. Congress authorized $600 million in re
deemable preference share fin ancing, which cannot be used 
for facilities rehabilitation and improvement until the final 
classification and designation of rail lines under Section 503 
of the Act. Section 503 (a ) requires each Class I railroad 
( other than railroads subject to reorganization under the 
Regional Rail Reorgan ization Act of 1973) to submit within 
90 days of enactment an analysis of its rail system to the 
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Secretary of Transportation ("Secretary" ). The Act then 
requires in Section 503 (b ) : 

"Preliminary Standards and Designations. Within 180 
days after the date of enactment of this Act, the Secre
tary shall develop and publish-

( 1 ) the preliminary standards for classification, in at 
least 3 categories, of main and branch rail lines 
according to the degree to which they are essential 
to the rail transportation system ; and 

( 2 ) the preliminary designations with respect to each 
main and branch rail line, in accordance with such 
standards for classification. 

The classification of rail lines for purposes of this sub
section shall be based on the level of usage measured in 
gross-ton-miles, the contribution to the economic viability 
of the railroad which controls such lines, and the contri
bution of such lines to the probable economic viability of 
any other railroads which participate in the traffic orig
inatin g on such lines. In determining level of usage and 
probable economic viability, for purposes of such classifi
cation, the Secretary shall take into account operational 
service and other appropriate factors, and he may make 
reasonable allowance for differences in operation among 
individual railroads or groups of railroads." 

Thirty days after publication of the preliminary report 
the Rail Services Planning Office ( "RSPO") of the Interstate 
Commerce Commission shall conduct public hearings on 
the report and within 120 days submit to the Secretary a 
report containing its conclusions and recommendations. 
Within 60 days of receipt of the RSPO report the Secretary 
shall publish final standards and designations. One purpose 
of the Section 503 report is to create some logical basis for 
futu re private or public investments in track that would 
produce maximum benefits for both the public and the rail
roads. 

Key Problem: Deterioration of Fixed Plant 

One of the key problems that Title V addresses is a 
dilemma faced by all but the most financially healthy roads 
- deterioration of fixed plant. A defi cient track structure 
plays havoc with road and switching operations and under
mines both the quality and cost of service. 

Many elements-includin g equipment utilization, labor 
agreements and operating practices-contribute to deter
mining rail efficiency, service quality, and profitability. 
Among such factors, the costs and utility of the track 
structure are of vital, although not necessarily of ·dominant, 
importance.1 But the quality and utilization of the track 

1 Maintenance-of-way expense represents about 20 percent of op
perating costs. 



structure have a pervasive impact on all other service and 
cost elements. Good track is essen tial to the operation of 
safe, high-quality, and efficient railroad service. Many 
railroads have been unable to maintain their track ade
quately, and therefore have suffered declining levels of 
effi ciency and loss of traffic with major- often deva tatin g
effects on profitability. 

Of the major, multi-commodity transportation modes, 
onl y railroads own essentiall y all the fixed facilities needed 
to conduct their transportation business. In fact, railroads 
are u uall y known as much for their specifi c facilities and 
routes a they are for the trains that the particul a r carrier 
operates. The full ownership of the plant causes the cost 
of operation of that plant to be highly fixed relative to 
their competitors who pay either a user charge that i not 
nece arily compensatory, as in trucking, or no user charge 
at all, as in inland water tran port. 

The present railway mainline structure has chan ged rela
tively little sin ce the 1920's when the railroads moved 
fully three-fourths of all common carrier intercity freight 
and passenger traffic. It makes little sense from an invest
ment standpoint for the railroads or the Government to 
sponsor rehabilitation proj ects which do not recognize the 
changes in the market that the railroad industry has ex
perienced. 

Estimates of the costs to rebuild mainline tracks alone 
have been substantial- far in excess of the finan cial au
thorizations under the Act. 2 With inve tment requirements 
runnin g at anticipated high levels, the critical problem for 

' The Secretary will make recommendations as to the amounts 
needed to rebuild or rehabilitate facilitie , including track, under 
Section 504, the Capital eeds Study. 

the Federal Government and railroad industry is to deter 
mine where to invest in fi xed plant to allow sufficienl 
earnings generation to cover the cost of the capital expended 
Without sufficient traffic volumes, earnings will not be suf. 
fi cient to pay back the investment. 

Explana tion of Terms 

Before proceeding further , it is neces ary to define and 
explain some words and phra es. The fol lowing Ii t ii 
limited and exclude terminology which ha been repeatedly 
defin ed in other documents, such as the Regional Rail 
Reorganization Act of 1973, and especially reports pro• 
duced therefrom , such as the Preliminary System Plan and 
Final System Plan of the nited States Railway Association 
( "USRA" ) : 

( 1 ) Standard means a criterion utilized to ·determine tht 
classification of rail lines. 

(2) Classification means the ' process of establishing cate
gories of rail lines. 

( 3) Category means a division within a system of classi
fi cation of rail lines. 

( 4) Designation means the process of evaluating tht 
characteristic of rail lines and of assigning them 
based on that evaluation , into a specific group 01 
category. 

(5) Mainline mean a rail line which incurs a relative]} 
high density of freight or passenger usage or whid 
is e ential, or potentially essential, for providin~ 
rail service to major markets. (See sidebar fo1 
further explanation of terms ( 5) and ( 6).) 

( 6) Branchline mean all rail lines other than mainlines 

The Distinction Between Mainlines and Branchlines 

While Section 503 of the Act requires branchline as well 
as mainline categories, the definitions of those terms have 
histori cally been left to the discretion of each railroad and 
in consistently applied. Consequently, there is no generally 
accepted definition of either term. What one carrier ·desig
nate as a branchline may display the traffic character of a 
line designated as a mainline on another railroad. Further, 
many railroad designations are rooted in history, refl ecting 
the merger of companies of varying system profile. For 
example, one of the most heavily used lines in the nation
the former Pen n Central (now ConRail) through route 
between Perryville, Md., and Enola Yard at Harrisburg, 
Pa.- is known as the Columbia and Port Deposit Branch. 

The Department considered denoting stub-ended lines a 
branches and through lines connectin g at both ends as main
lines. This method, however, po ed a number of both 
practical and theoretical dilemma . First, it is difficult i[ 
not fruitless, to attempt to define rigorously the bound of 
a branchline. For example, in an in lance where a stub
end branchline intersects two mainlines (see illustration ) , 
would the branchline be defined as A to C, or B to C with 
A to B being a through and therefore a mainline? 

Second, it would appear that a stub-end line that orig
inated or terminated large amounts of rail commerce for 
the nation ( e.g., a line serving a mine) would be classified 
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Lawson 

Haine 

Romans C 

unrealistically a a branchline. In these circumstances, th1 
only rational method to create meaningful categories fo1 
mainline and branchline is to classify them, a the statut1 
direct , in terms of their level of usage as mea ured ir 
gross ton , and takin g into account the other appropriat« 
factors described in Chapter 2. Therefore, for purposes o 
thi Report, branchlines are those lines which carry lighte1 
den ity traffic, whether they are stub-ended lines, low 
density through lines, or lines which connect two througl 
routes. 



Development of Preliminary Standards 

In setting standards for cla ification to be used in desig
nating rail lines, the Department believes that two character
istics are e ential. First, each standard must be objective. 
Each of the tandards proposed by the Department is based 
upon hi torical data, which can be verified by interested 
parties. For this rea on, tanda rd cannot be developed 
meanin gfully on the ha is of tra ffi c forecasts, since such 
projection are subjective and based on a sumptions. 

In addition to meetin g the test of objectivity, the stand
ards must be capable of un iform appli ca tion. Any in
tere ted party should be able to apply the standards and 
arrive at substantially the same answer. The Department 
believes that it has produced standards that meet the test 
of uniformity of application. 

These standards, each of which will be more full y ex
plained in the next chapter , are: 

(1) Density. The density of traffic on a line, or level 
of usage measured in gross tons moved on the line 
or in number of passenger trains, is a measurable 
indicator of activity of that line. 

(2) Service to Major Markets. Analysis of the origin 
and termination of rail traffic shows those markets 
with the greatest demand for rai l freight service 
and shows movement of freight between markets. 
Lines which are important to connect major markets 
can be clea rly identified. 

(3) Appropriate Levels of Capacity. For health y com
petition to occur among railroad in particular 
market areas, rail traffic hould be sufficient to re
quire relatively high u e of the fixed plant capacity 
in tho e area . Hi torical changes have often meant 
that carriers which were in the past in healthy 
competition in variou markets have now lost traf
fic, and thus have more capacity in those markets 
than they can economi cally support. This stand
ard wi ll identify traffic corridors served by more 
than two carriers on mainline through routes where 
the level of rail activity does not justify the existin g 
level of mainline facilities. 

( 4) Defense Essentiality. Certain lines are essential to 
our national defense. Consideration of these lin es 
or al ternative routes is implicit in the Act. 

For the purpose of thi Report, the Department care
full y considered two other standards-namely, the impor
tance of each rail line (a) to the economic viability of the 
ownin g carrier, and (b) to the probable economic viability 
of connecting carriers. The language of Section 503 (b) 
indicates that the e tandard hould be considered along 
with th level of usage. 

Accordin gly, the Department requested the carriers to 
comment both on line in which tra ffi c densi ty does not 
fairly refl ect their economic viability and on lin es of other 
earner that have ignifi ca nt impact on the viabi lity of 

' In its uniform data guide order of March 11, 1976, authorized 
under Section 503 (a), the Department requested density data and 
sought additional information on economic viability directly from the 
carriers. 
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their company.3 Roughly half of the carriers thought 
that densi ty itself produced a good measure of economic 
viability or importance of lines to their railroad. Others 
concluded that exceptions existed and a few thought that 
all their lines, regardless of density, were important to their 
economic viability. Little was submitted that documented 
the contribution of individual lines to economic viability 
and that which was submitted showed little con istency 
among carriers. Becau e the resultin g information lacked 
uniformity and no other methodology is available to gather 
uniform data on these factors,4 the Department determined 
that i was infeasible to use these standards as part of any 
sy tern for classifying and designatin g rail lines. In reach
in g this decision, it was noted that the industry maintains 
nei ther a revenue and cost accounting system nor a co t 
allocation system based upon route segments. In fact, the 
defi ciency of the accountin g system is specifically addressed 
in Section 307 of the Act, which directs the Interstate 
Commerce Commission to revise the uniform cost and 
accounting system by June 30, 1977. 

The Preliminary Classification and Designation Process 

To cla sify the rail system into categories as mandated 
under Section 503 (b ), the Department utilized the four 
standards listed above. This classification process produced 
the following categories : (1 ) A mainlin es, (2) Potential 
A mainlines, (3) B mainlines, (4) A branchlines, (5) B 
branchlines, and (6) Defense-Essential branchlines. Cate
gories (1), ( 3), ( 4), and ( 5) resulted from the application 
of the density standard, with ca tegory ( 1) also refl ectin g 
application of the service to major market standard. Cate
gory (2) wa formulated from the tandard addres ing 
approp riate levels of capacity, and category ( 6) from the 
defense-essential lines standard . A detailed explanation of 
the categories is found in Chapter 3. 

Each rail line in the data submitted by the carriers is 
designated into one of the six categories. Designated lines 
are identified on state maps in Volume II and coded accord
ing to railroad, category, and density. The designation 
process is described more full y in Chapter 3. 

One matter regarding designations deserves special com
ment. The classification and designation procedure deals 
with railroad data and con ditions current as of December 
31, 1975. 5 The dynamic nature of American industry 
whi ch transportation serves must be taken into considera
tion ; consequentl y, future contin gencies which cannot now 

• It might be recalled that USRA was charged with a similar re
spon ibility in developing the Preliminary System Plan. In carrying 
it out, USRA analyzed approximately 10,000 miles of light density 
lines in the 17 state ortheast and Midwest Region, spending more 
than 2 million in a two-year effort. During the same period, USRA 
analyzed the economic viability of certain mainlines in the Region 
for railroads which accounted for only 15 percent of the industry's 
freight revenue. The nation's currelit Class I railroad network, the 
subject of this report, approximate 193,500 miles. 

• It should be pointed out, however, that density data for ConRail's 
lines do not represent actual traffic patterns on ConRail's predecessor 
railroads, but rather the line densities projected to result from 
USRA's adjustment of the patterns of those traffic flows. 



be foreseen could impact designations made m this re
port. For example: 

( 1) The opening or closin g of industries or mines fur
nishing the bulk of a rail line's traffic. An obvious 
example is the likelihood, confirmed by several rail 
companies, that lines in the emerging low-sulphur 
coal-originating areas of the eastern Rocky Mountain 
slope currently rated low in traffic density will , within 
a decade, require upgrading to heaYy-duty capability 
in order to handle the production of new mines. 

(2) The impact on signi fi cant segments of rail traffic of 
new competitors-such as coal slurry pipelines-of 
as yet untested economic viability and market 
strength. There is no economic experience from 
which to forecast the effect on rail line densities of 
long-distance pipelines serving multiple producers 
and consumers, such as are being proposed for con
struction between the northwest-central coal-produc
ing area and the Midwest. 

To meet such future contingencies the Department will 
consider provisions for correcting its Final Report under 
Section 503 and an appropriate process for updating desig
nations when necessary. 
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Anticipated Use of the Report 
The Section 503 Final Report will serve several purposes. 

As indicated earlier it will serve as a general, but not ab
solute, guideline for makin g investments in track. It must 
also be considered under Section 504, the Capital reeds 
Study, under which the Secretary is required to make legis
latiYe recommendations to the Congress as to the amount 
and form of financial assistance, if any, which the Federal 
Government should provide to the rail industry. Further, 
although not directly linked in the Act, the Report will pro• 
vide invaluable aid in conducting the comprehensive multi
part study of the American rail system assigned to the 
Secretary under Section 901 of the Act. Specifically, it 
should doYetail closely with those studies examining physical 
restructuring and corporate realignment of the industry. 
Its content should be most helpful to that study in estimating 
the potential savings in the cost of rehabilitating the United 
States railway system where rehabilitation is limited to those 
portions which are critical to interstate commerce or na
tional defense. This Report also should aid railroad manage
ment in reaching future decisions regarding investment, 
operations, and facilities rationalization, should lead to safer 
operations, and should provide both federal and state regu
latory and planning agencies with a useful tool to better 
accomplish their missions. 



CHAPTER 2 

The Development of Preliminary Standards for the Classification of Rail Lines 

The process for the classification of the rail system into 
categories of lines used in this Report is based upon the 
"level of usage measured in gross-ton-miles" and "opera
tional service and other appropriate factors" as required in 
Section 503 (b) of the Act. 

The development process resulted in the creation of four 
standards. The first of these~density- is the principal 
standard. The other three-service to major markets, ap
propriate levels of capacity, and defense essentiality-repre
sent other factors which in most cases should be considered 
supplemental to the standard of density. 

The First Standard: Density 

The first standard for the classification of rail lines is 
both the simplest to apply and the one that serves as the 
basis for the categories into which the great preponderance 
of the mileage of rail lines is designated. Since, in this 
Report, density is applied to freight and passenger opera
tions in a different manner, each will be discussed separately. 

Freight Density 

The freight density of rail lines, for purposes of this 
Report, is measured by the number of ton-miles of move
ment passing over each mile of railroad line annually, and 
will be referred to as "gross tons". Freight density thus 
includes the combined weights of the freight hauled, the 
rolling stock carrying it, the motive power pulling it, and 
also any nonrevenue or empty equipment moving on the 
line. 

The curve plotted in Figure 1 depicts the degree of con
centration of rail freight on the approximately 193,500 
route-miles comprising the Nation's Class I railroad system. 
Many thousands of miles of rail line in the Nation's system 
carry an almost imperceptible level of traffic. Point 1 on 
the curve illustrates that approximately 33 percent of the 
rail network (60,000 route miles), for example, prnduces 
only one percent of the traffic, or the equivalent of about 
one average-sized train per week. At the other extreme, 
as indicated by Point 2 on the curve, two-thirds of the rail 
industry's total ton-miles are produced on approximately 
one-fifth, or about 40,000 miles, of the system. In terms 
of freight density, these 40,000 miles of route are essen
tially comprised of lines with densities of 20 million gross 
tons or higher. The principal purpose of the classification 
and designation process is to determine which portions of 
the rail right-of-way should have priority for rehabilitation 
or improvement. The distribution of traffic noted above 
clearly indicates the importance of density information in 
determining the relative importance of various segments 
of the rail system. 

5 

Because density constitutes such an accurate indicator 
of rail activity, it also has important relationships with two 
other significant factors: economic viability and mainte
nance-of-way costs. 

As discussed in Chapter 1, a number of carriers referred 
in their commentaries to the general relationship between 
economic viability and density. Yet freight density, while 
an indicator of viability, is not on its own a complete de
terminant. For example, a line with low density may 
handle only a few cars of a relatively low-value, bulk com
modity such as gravel that yields a low revenue, or an 
equivalent weight of a more valuable and service-sensitive 
commodity earning a high revenue. Other variables being 
equal, the movement of a low volume of gravel may well 
incur a loss while the higher-revenue commodity may be 
profitable.' Therefore, a number of factors, many of which 
are unique to individual lines and not susceptible to ob
jective and uniform measurement, may affect viability. 
However, when considering two lines with densities that 
are measureably different, the line with higher density will , 
in the great majority of cases, also be more viable eco
nomically, and density is the only objective and uniform 
standard which exhibits this characteristic. 

Density also has a close relationship to maintenance costs. 
From a practical standpoint, the cost of maintaining track 
can be roughly divided between a fixed cost and a variable 
cost based on the movement of traffic. 2 This cost relation
ship reflects the fact that unit maintenance costs decrease 
as tonnage in creases, and leads to the conclusion that it is 
generally desirable to operate heavy traffic levels over fewe r 
lines rather than light traffic levels over a more dispersed 
system. This conclusion is supported in recent work on 
track maintenance costs completed for USRA and the Fed
eral Railroad Administration ("FRA"), which is the source 
for the comparison illustrated in Figure 2. Figure 2 in
dictates that, between 5 and 20 million gross tons, mainte
nance costs per unit of traffic are high but that they 
decrease rapidly with increasing density. Below 5 million 
gross tons maintenance costs per unit of traffic are very 
high leading to costly and less economically efficient opera
tions. This is not to say that traffic at lower density levels 
may not be profitable, but rather that the probability of 
profitability increases with density. At densities above 20 
million tons, unit maintenance costs are the lowest and they 

1 It should be noted, however, that low-rated commodities, if they 
contribute to overhead, help lower unit costs. 

• For average track, the median maintenance costs incurred are 
associated with subgrade stability, ballast, ties, track inspection, rail 
wear, lining, and surfacing. Track is maintained on a normalized 
basis when one-half of the useful life of the track components 
remains. 



FIGURE l 

A CORRELATION OF RAIL FREIGHT CARRIED AND 
ROUTE MILES FOR CLASS I RAILROAD LINES IN 
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2000 0 t 
33% OF ROUTE MILES 

20% OF ROUTE MILES 
VJ t w 
_J 1500 ...... 
::E: 

z: 
0 
I-

VJ 
VJ 
0 
~ 
(.!) 

I..J... 
0 1000 
VJ 
z: 
0 ...... 
_J 
_J ...... 
::E: 

500 

0 

50 100 150 200 

THOUSANDS OF ROUTE MILES 

con tinue to decrease as density in creases, but at a slower 
rate.3 

A final aspect of density a a standard for classifyin g 
rail line is the insight it provi des into the type of rail opera
tions being ca rried out on the line . At the lower end of 
the density range. for example. a lin e is likely to support 
only local freight train s, operating on a frequency of no 
more than one train per day, and performin g all of their 
own switching chores. As densities in crease. they indica te 
lines which will support in creasingly greater spec ialization 
in fr eight car classification and hi gher throughputs. 

In summary, from this di scussion of the density standard 
there can be deyeloped five basic conclusions : 

( 1 ) Traffic density is an effectiYe measure of the leYel 
of activity on the rail system. 

( 2 ) A thorough look at the rail system on the basis of 
traffic density reveals that a large amount of total 

3 For more data on th e relationship between maintenance costs and 
density, see Appendix 1. 
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rail traffic moves on a rather small portion of the 
total rai l plant and, coll\'ersely, that a rather large 
portion of the rail plant carries an almost imper
ceptible level of traffic. 

(3) Since it is not feasible to calculate directl y and with 
accuracy the economic ,·iability of individual rail 
lines, traffi c density- though it is not always com
pletely accurate-is the best available indi cator. 

( --J. l The fact that unit maintenance costs tend to decrease 
per ca rload as traffic density in crease means that 
fin ancial benefits can accrue to the railroads from 
concentratin g traffic onto lin es of hi gher densi ti es . 

i 5) There is generally a direct correlation between the 
type of operations and the density of traffic on a rail 
line. 

Taken together, the insights inherent in these conclusions 
make it clea r ,rhy density should be, and is, the prin cipal 
standard to be used in the classifi cation of the rail system 
for both mainlines and branchlines. 



FIGURE 2 
Comparison of Unit Track Maintenance Costs - Dyer and Roadway Study 
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Passenger Density 

Although the railroad industry's overridin g contribution 
to the Nation is from freight transportation , rail passenger 
service also makes a significant and ,·ital contribution to 
the transportation system in several a reas of the country. 
Unlike the density of freight operations, which is measured 
in gross tons, howeyer, the density of passenge: operations 
is most reasonabl y and accurately measured 111 terms of 
frequency of se rvice, o r the number of tra ins per day. 

This stems from the fact that roadway requirements for 
passenger se rvices depend upon their frequency and se r:7ice 
level not on their weiaht., For example, many earners 

' 0 . 
mo,·e 20- 25 freight trains dail y OYer a single-track l111 e. 
Even though oppos in g trains require numerous slowdowns, 
this kind of delay in carrying freight is seldom a probl em 
for even the most se rvice-sensitive shipper, since it accounts 
for a yery small part of the total transit time. This kind 
of delay, in contrast, in the operation of a simila r number 
of passenger tra ins runnin g at 80- 100 mil es per hour over 
a single track, would cause a considerable loss of aver~ge 
speed, with a significant negatiYe impact on the quality. 
and thus on the market attractiveness, of the passenger 

' Compared to the average freight train weight of 4,300 tons, an 
Piaht.r,ar, locomotive-hauled passenger train weighs from 550- 600 tons. 
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se rvice provided. Studies conducted by FRA during the 
Metroliner demonstration between Washington, D. C., and 
l\ew York City, indicated conclusively that only a small 
delay in a passenger train 's schedule is tolerable if rail is 
to be viewed as an attracti ve traYel option. This higher 
sensitivity to delay, along with the need to maintain a 
relatively high average speed, means that, at high passen
"er sen ·ice frequencies, there is likely to be a requirement 
for some degree of separation or segregation of freight an~ 
passenger se rvice. Based on the current pattern of rail 
passenger se rvice in this country, the onl y area . where 
passenger train frequencies a re high enough to rai se the 
issue of segregation or separation of facilities is in the 
:\"ortheast Corridor between Washin gton , D. C. , and Boston, 
'.VIass. 

In other geographic a reas the fr equency of dail y passenger 
train service is relati,·ely low, and passenger se rvices can 
easily be routed on freight mainlines, since operatin g pat
tern s on such lines can generall y be adjusted to ensure that 
the passenger trains are not delayed. Combinin g freight and 
passenger operations where passenger frequencies a re low 
is also economical because a low level of passenger usage 
cannot justify the expense of maintainin g the roadway to 
a lewl which permits comfortable, high-speed passenger 
train performance. Indeed, g iven the usual close correla-



tion between leYel of maintenance and density of freight 
traffic, management should , whenever feasible, seek to op
erate passenger trains on high-density freight mainlines
especially when only one or two passenger train s are op
erated daily in each direction. 

The Second Standard: Service to Major Markets 
The first standard of classification-density-might, at 

first glan ce, seem adequate to co,·er all segments of the 
rail network . But while den sity is a good measure of the 
level of usage of indiYidual lines, it fails to take full account 
of the impact of indiYidual markets for freight traffic or 
of the flow between them. Hence, in order to ensure that 
the system of classification for the rail system is as sound 
as possible, the Department analyzed all segments of the 
rail network in regard to the origins and destinations of 
traffic to assist in developing a standard that would ensure 
that major traffic centers are served by the highest pn
ority category of mainline. 

The analysis was conducted using analytical tools and 
data developed by the Department for general use in rail 
system analysis. In connection with previous studies, the 
Department developed, as a tool for analysis, a system for 
diYiding the contin en tal Vni ted States into a total of 486 
Transportation Zones. For purpose of this Report it is 
sufficient to characterize the ba i for establishing the re
spectiYe zones as the optimum mean yet found of iden
tifying various groupings of undivided counties with similar 
transportation requirements. These Transportation Zones 
were used as a basic unit of analysis in the Department's 
1974 report Rail Service In the Midwest and Northeast 
Region and in l;SRA's Preliminary Srstem Plan and Final 
System Plan. The zones are an integral part of the railroad 
network planning computer model utilized by FRA. 

The basic data used in the market sen ·ice analysis were 
pro,·ided from annual surveys by the Departmen t of the 
flow of rail freight within the Cnited States. These surwys 
are carried out by sampling the waybills coYering rail ca r
load freight movements. Assessing the relation between 
the origins and destinations of traffic, as determined by 
waybill data for 1973, and the Transportation Zones pro
Yides the statistical basis for application of the standard 
for sen·ice to major markets in the line-designation process. 

According to the 1973 waybill sample, approximately 45 
million cars originated, terminated or moved within the 
486 traffic centers. The largest zone, Chicago, Ill. accounted 
for 1.4 million cars; the smallest, Caliente, :\e,· ., accounted 
for 200 cars. Table 2 gives a breakdown of car actiYity 
in Transportation Zones by ranges. 

Table 2.-Loaded Cars Originated and Terminated 

Range of Loaded Cars 
No . of 

· Zones 
No. of Cars Percent 
(millions) of cars 

greater than 150,000 ____ 74 25.1 
100,000-150,000 --------- 49 5.8 
75,000-100,000 --------- 46 4.0 
50,000-75,000 ---------- 77 4.7 
25,000-50,000 ---------- 101 3.7 
10,000- 25,000 ---------- 87 1.5 

less than 10,000 ________ 52 0.3 

SOURCE: FRA Waybill Data, 1973 

56 
13 
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10 
8 
3 
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Cumulati ve 
Cars 

(millions) 

25.1 
30.9 
34.9 
39.6 
43.3 
44.8 
45.1 
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To determine an appropriate basis for the sernce to 
major markets standard , the Transportation Zone analysis 
was made as follows: 

( l) Every zone was checked in order to determine 
whether its major traffic generating points are serYed 
by at least one high-density mainline. If so, the 
zone was eliminated from further analysis. 

(2) The remaining zones were diYided into two groups : 
zones generating more than a threshold number of 
frei ght carloads per year, in terms of either origina
tions or terminations-identifi ed as "major" zones, 
and zones of lesser traffic actiYity. 

( 3) Zones below the carload threshold were eliminated 
from further consideration as potential candidates 
for the requirement of highest category mainline 
service. For such zones, access lines of a lower 
priority category are considered adequate. 

( 4) Zones remaining in the study universe were th'en 
subjected to a detailed traffic analysis to ·determine 
if they required service by a highest category main
line for intra-zonal access or connectivity between 
zones. 

The Third Standard: Appropriate Levels 
of Capacity 

For healthy competition to take place among railroads 
serving a particular market area, there must be a suffi cient 
leYel of traffic to absorb a relatively high proportion of 
the railroad mainline capacity used to pro,·ide service. 
When this relationship is distorted , the resulting cost im
pact damages all competitors and the l\'ation as a whole. 
In an effort to quantify the extent of this problem, FRA 
has undertaken an analysis of markets in which there 
appears to be the potential for such excess capacity. In 
performing this analysis it has become apparent that such 
markets are best described as corridors, that is, as sets of 
through rail routes between major traffic centers. 5 

In determining whether a rail freight market or corridor 
has an imbalance between capacity and traffic, two criteria 
are used. These are: 

• N umber of competing routes. The corridor has to in
clude more than two competing through routes, each 
operated by a different company. 

• Relation between capacity and density . The corridor 
has to demonstrate significant excess capacity in com
parison to annual density. It should be recognized 
that a certain leYel of excess capacity is necessary, 

• Since a very large number of through routes could conceivably be 
structured between the major traffic centers which serve as the ends 
of a corridor, it was necessary to establish a criterion for defining 
those routes which comprise a corridor. The criterion selected was 
that any route less than 50 percent longer than the shortest through 
route between the traffic centers defining the corridor would be in
cluded in the analysis of capacity. 



given daily and seasonal peaking of traffic and the 
need to cope with service interruptions, such as de
railments and natural disasters. Above a certain level, 
however, the costs of maintaining excess capacity ex
ceed any potential benefits ; in the Department's 
judgment 50 percent excess capacity represents a con
servative standard for defining that level. 

To measure capacity, the Department utilized the Para
metric Line Capacity Analyzer, a tool developed for the 
FRA in 1973. The model allows rigorous examination of 
route capacity-it separates each route into a number of 
discrete sections on the basis of crew change points, major 
junctions, changes from single to double track ( or vice
versa), and points of change in major physical character
istics. Consequently, the model produces a separate ca
pacity for each segment of the route. The Department, 
on the other hand, assessed the capacity for each segment 
of the entire route by seeking the most constraining segment 
and designating the line capacity on that basis. Therefore, 
in every instance the capacity of a particular line and 
corridor is stated in this Report in the most conservative 
fashion , which consequently understates the degree to which 
various rights-of-way are underutilized. 

The Chicago-Minneapolis corridor, whose characteristics 
are described in Table 3 and depicted in Figure 3, is 
representative of the industry's problem of underutilized 
facilities. 

Table 3.-Through Routes in the Chicago-Minneapolis 
Corridor: Mileages, Densities and Capacities 

Average Line 
Density Capacity 

Rail Routes Route Miles (MGT) (MGTJ 

Rock I~and ________________ 485 15 48 
Burlington Northern _________ 435 38 49 
Soo Line ___________________ 435 19 24 
Chicago & North Western ___ 412 19 51 
Milwaukee Road ----------- 404 20 100 

TOTALS: ------------ 2,171 111 272 

The two cities are sen-ed by five railroads offering multi
access competition. The shortest route is owned by the 
Milwaukee Road ( 404 miles ) ; the longest is owned by the 
Rock Island ( 485 miles) ; together, the fi \·e roads account 
for 2,171 route-miles. In the past few years, the total 
density of the five lines was about 111 million gross tons, 
whereas the capacity model indicates that the overall ca-
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pacity of the corridor is 272 million gross tons- substan
tially more than twice the density. This density can be 
handled by two or three routes of the five, with substantial 
savings from concentration of rehabilitation investment. 
Other such Corridors of Excess Capacity, identified in 
Chapter 3, were identified utilizing the same criteria.6 

Railroads situated in Corridors of Excess Capacity should 
consider three approaches for tailoring capacity to fit use. 
First, consolidations and mergers might be entertained. 
Second, they might enter into joint trackage agreements 
so that maintenan ce and rehabilitation funds can be concen
trated on fewer lines. And third, they might down grade 
one or more routes. 

In order for the carriers in Corridors of Excess Capacity 
to have the greatest fl exibility in resolving route redundancy, 
all through routes in a given corridor are given equal 
status in the designation process. Thus, in addressing this 
problem, the carriers can take into account such variables 
as traffic flows, line condition , line capacity, yard location, 
curves, grades, finan cial consideration, and corporate re
lationships when selecting lines. The Department is cog
nizant of the importance of the traffic in these corridors, 
and urges the carriers to move promptly to resolve the 
excess capacity problem. The railroads may, pursuant to 
Section 401 of the Act , meet collectively with the Secretary 
to discuss and reach agreements regarding this problem. 

The Fourth Standard: Essential for Defense 

The specific needs of the national defense constitute the 
basis for a fourth standard. This standard is predicated on 
considerations apart from, or supplementary to , line density. 
The focus of concern here is to identify those branchlines 
which are essential to provide rail service for oversized 
military shipments. The designation of defense-essential 
lines in this Report is appropriately limited to branchlines, 
since those lines are critical to providin g access from the 
mainline system to the various defense installations requiring 
access for o\·ersize loads. Defense requirements applying 
to the mainline portions of the network will be addressed 
by the Department in its study under Section 901( 3) of 
the Act, which addresses those portions of the overall rail 
system that are "essential to interstate commerce or national 
defense." Thus, in this Report, the defense standard will 
identify those segments of the branchline system which serve 
un.ique defense requirements.' 

• For a more detailed discussion of the individual Corridors of 
Excess Capacity, see Appendix 2. 

' The Department of Defense provided the information used to 
make the designations of defense essential branchlines. 



FIGURE 3 
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CHICAGO 

NOTES:O 

1. Joint trackage, BN and Ml LW, 19.2 miles, each single track, 
RI trackage rights, 5.8 miles 

2. Commuter traffic 

3. MILW trackage rights on C&NW, 10.1 miles. double track 

4. C&NW trackage rights on MILW, 13.0 miles, 2.7 miles single 
track, 10.3 miles double track 

5. BN trackage rights on ICG, 12.5 miles, double track 

6. C&NW operates over BN to East Minneapolis , 10.5 miles, 
double track 

7 . Crew assumed to make round trip in 12 hours 

8 Capacity constrained by Silvis -Des Moines crew district 



CHAPTER 3 

The Preliminary Classification of the Rail System and Designation of Rail Lines 

The Department is of the opinion that any process for 
the classification of the Nation's rail system into categories 
into which rail lines can be designated should seek to pro
mote the following objectives: 

• Provide a mainline rail network adequate for the com
mercial shipping, passenger and defense needs of the 
Nation. 

• Emphasize the necessity of concentrating available re
sources into those segments of the fixed plant which 
handle the preponderance of the Nation's rail freight. 
Any degradation of maintenance standards on these 
lines will have the greatest impact on sa fety and system 
efficiency because of the traffic involved. 

• Define a rail system with sufficient capacity to absorb 
potential growth and meet reasonable short term traf
fic surges (such as export grain movement). 

To meet these objectives, it is the judgment of the De
partment that the following set of categories for rail lines 
should be established: 

( 1) A Mainlines • 20 million or more gross ton s 

(2) 

(3) 

(4) 

(5) 

(6) 

Potential A 
Mainlines 

B Mainlin es 

A Branchlines 

B Branchlines 

Defense-Essential 
Branchlines 

• three or more daily passenger 
operations in each direction 

• major Transportation Zone 
connectivity 

• Corridors of Excess Capacity 

• at least five, but less than 20 
million gross tons 

• at least one, but less than five 
million gross tons 

• less than one million gross 
tons 

• A or B Branchlines required 
for the shipment of oversized 
military loads 

Explanation of Categories 

Mainline Categories 

In establishing categories, the basic standard used is 
density. Based upon the considerations discussed in Chapter 
2, two categories of mainline-Categories A and B- were 
established usin g density as the essential determinant. 

Category A Mainline . A line is classified into this cate
gory if it meets any of these three tests: 

1. High Freight Density Test- Does a line carry at least 
20 million gross tons per year? 
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Based on a review of the traffic density data submitted 
by the carriers and the factors discussed in Chapter 2, the 
Department established a minimum route density of 20 
million gross tons as the first threshold for designation of 
a Category A Mainline. An analysis of the relation of unit 
maintenance cost to line density (See Figure 2 in Chapter 
2 ) supports the selection of 20 million gross tons as a 
major threshold, as does the fact that lines with densities 
of 20 million gross tons or more comprise about one-fifth 
of the rail system and produce two-thirds of the ton-miles. 
Further, if the Category A Mainline threshold were higher 
than 20 million gross tons, it would eliminate lines serving 
a significant number of major traffic centers and thereby 
erode the integrity of the mainline network. Thus, Cate
gory A Mainlines generally carry most of the traffic, exhibit 
the most efficient use of rail route capacity in terms of the 
unit cost of operation, maintenance, and return on invested 
capital, and serve--with few exceptions- the major traffic 
centers. This categorization of primary mainlin es does not, 
of course, represent an absolute criterion for requirin g any 
specified level of track rehabilitation. Need for rehabilita
tion is dependent upon a number of other variables, such 
as existin g condition, service levels, and alternatives avail
able. Such considerations will be a·ddressed fully in the 
Department's Capital Needs Report, which is required under 
section 504 of the Act and is due, in preliminary form, on 
January 30, 1977. 

2. High Passenger Train Frequency Test- Does a line 
handling less than the Category A Mainline density thresh
old of 20 million gross tons, and not in a Corridor of 
Excess Capacity, carry three or more intercity passenger 
trains in each direction on a daily, year-round basis? 

As the discussion in Chapter 2 points out, passenger den
sity is measured not in gross tons but in frequency of 
servi ce. Because of the relatively low market share of rail 
passenger service in markets served by a small number of 
passenger trains daily, it is the judgment of the Department 
that in order for a rail line that does not meet the Category 
A Mainline freight density test of 20 million gross tons to 
merit upgradin g to that highest ca tegory on the basis of 
frequency of service, it should carry a minimum of three 
intercity passenger trains daily in each direction. That 
number of trains was felt to be the minimum to justify the 
level of in vestment which would ordinarily be required to 
maintain a line of highest priority. 

3. Service to Major Markets Test--ls a route with a den
sity of less than 20 million gross tons required to provide 
rail route linkage for Transportation Planning Zon es gen
erating at least 75,000 carloads of freight annually? 

As pointed out in Chapter 2, where the density standard 
does not provide for the designation of a highest category 



mainline to serve a market generating more than a certain 
threshold level of traffic, an adjustment to the classification 
standards should take place. The Department's analysis 
indicated that a reasonable traffic generation threshold for 
an individual Transportation Zone is 75,000 freight car
loads per year. The application of this threshold covers 
more than three-quarters-78 percent-of the carloads gen
erated on the rail system and approximately one-third-
35 percent--of the Transportation Zones. This minimum, 
in the Department's judgmen t, provides a reasonable stand
ard for connecting major markets to the mainline system 
if they are not served, for some reason, by a line meetin g 
either the freight or passenger density test. 

Category Potential A Mainlines (Corridors of Excess 
Capacity.) As discussed fully in Chapter 2 under the stand
ard "Appropriate Levels of Capacity," this category is 
provided for lines making up all through rail routes located 
in geographic areas of the country defin ed as "Corridors of 
Excess Capacity." A Corridor of Excess Capacity is de
fin ed as one in which three or more parallel through routes, 
operated by three or more carriers, serve the corridor and 
the practical traffic-handlin g capacity of the combined routes 
exceeds the actual traffic density (in gross tons of the com
bined lines) by 50 percent or more.1 In such a corridor, 
all through rail lines between major markets, without regard 
to thei r actual densities, are designated as Category Poten
tial A Mainlines.2 

The purpose of providing equal status for each of these 
lines is to avoid pre-judgment by the Department of the 
relative trea tment of the competin g routes in any ra 
tionalization plan by the railroads operating in a Corridor 
of Excess Capacity. Mergers or coordination agreements 
designed to reduce excess route capacity may result in shifts 
of traffic from one line to another for the purpose of con
centrating traffic. An existin g line that may currently be 
low-rated in relation to competing routes may be chosen by 
cooperating rail carriers as a key route in the future due 
to other considerations. Competing railroads in the co r
ridor have equal opportunity to demonstrate the respective 
essentiality of their routes and facilities. 

Category B Mainlines. The Category B Mainline is a 
through or feeder rail route which carries less than 20 
million gross tons but at least 5 million gross tons annually. 
It qualifies neither for Category A Mainline status on the 
basis of passenger train usage or the need to provide serv
ice to major markets, nor, since it is not a through route 
in a Corridor of Excess Capacity, can it be a Category 
Potential A Mainline. The lower threshold for this Cate
gory was established based upon the judgment that it repre
sents the lower bound of the density range in which a line 
can reasonably be classi fi ed as a mainline. 

' Since a very large number of through routes could conceivably 
be structured between the major traffic centers which serve as the 
ends of a corridor it was necessary to establish a criterion for defin
ing those routes which comprise a corridor. The criterion selected 
was that any route less than 50 percent longer than the shortest 
through route between the traffic centers defining the corridor would 
be included in the analysis of capacity. 

' A major market serving as the end of a Corridor of Excess Ca
pacity is either a Transportation Zone generating 75,000 or more 
carloads of freight per year or a gateway. 
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Branchline Categories 

As discussed previously, there is no consistent historic 
means of determinin g which rail lines are branchlines. 
Consequently, for purposes of this Report, the term "main
line" refers to all rail routes carrying at least 5 million 
gross tons and the term " branchline" refers to all other rail 
routes. Three categories of branchlines have been estab
lished for designation of routes under 5 million gross tons: 

Category A Branchline. A rail route handlin g at least 
1.0 but less than 5.0 million gross tons. 

Category B Branchline. A rail route carrying less than 
1.0 million gross tons. 

Category Defense-Essential Branchline. A branchline 
which would otherwise be a Category A or B branchline, 
but which is required to provide rail service for oversized 
military shipments. 

The Designation of Rail Lines 

With the categories established, each of the line seg
ments found on the approximately 193,500 route-mile sys
tem of Class I railroad lines in the continental United States 
can be designated by category. In the designation process, 
each link in the national rail network was subjected to 
individual analysis, and the results of that analysis are to 
be found in Volume II. There, the railroad network struc
ture of each State ( except Alaska and Hawaii ) is graphic
ally displayed. In cases where structural complexity 
requires consi·derable detail , the State network structures 
are divided. 

Coding of Categories 

On each of the state and distri ct maps appropriate in

formation is provided for each link in the rail network. 

Each route segment is accorded an identification code 
comprising the initials of the owning railroad company and 
the link number. The full corporate titles of the owning 
rail companies to which the initials refer are listed in 
Volume II. 

After bein g coded, each line was analyzed and assigned 
a category. 

The category of designation is indicated by color coding 
the individual route links as follows: 

Red-Category A Mainlines 

Green- Category Potential A Mainlines 

Blue-Category B Mainlines 

Solid Black-Category A Branchlines 

Dashed Black- Categor y B Branchlines 

Dotted Black-Defense-Essential Branchlines 

Gray--Routes operated by Class II railroads ( companies 
earning less than $10 million gross revenues 
annually) are shown on the maps but not iden
tifi ed by carrier . Under the provisions of Sec
tion 503, data are not required to be submitted 
by Class II railroads. 



Density Identification 

In addition to company and link references and designa
tion of category by color on the maps, there is listed in 
Section II of Volume II an illustrative range of density for 
each line segment as follows: 

Key No. Density Range 
(in millions of gross tons) 

1 -------------------- less than 1 
2 -------------------- at least 1 but less than 5 
3 -------------------- at least 5 but less than 10 
4 ------ - ------------- at least 10 but less than 20 
5 -------------------- at least 20 but less than 30 
6 -------------------- 30 or more 

Discussion of National Network Graphics 

In order that the user of the report may acquire a com
prehensive overview of the relation to the national network 
of the rail routes in which he is interested, Volume II of 
the report supplements the state and congested-area maps 
with national network graphics. This is an enlarged national 
network map displaying the mainline designations by cate
gory with all categories of branchlines displayed in a single 
color. 

Line Analysis Process 

The step-by-step process of designatin g each of the route 
segments in the rail network into a specific category was 
based on the application of the criteria for each category 
as they were developed from the classification standards 
m Chapter 2. 

The process of designating line segments was carried 
forward by applying a uniform progression of what are, 
in effect, inquiries and responses based on the four stand
ards described. That process is illustrated graphically in 
Figure 4. 

It is noted that the initial inquiry- "ls line in a Corridor 
of Excess Capacity?"-is applied to ~ach line segment prior 
to the more pervasive density standard. The reason is that, 
contrary to the other standards, the standard relating to 
the levels of capacity requires the designation of Corridors 
of Excess Capacity prior to any other measurement of the 
essentiality of rail routes within corridors so designated. 
Once these corridors have been determined, all through 
mainline routes therein are automatically designated Cate
gory Potential A Mainlines. 

Selection of Density in Five-Year Range 

Included in the process of designating individual rail lines 
by category is the selection of the base to be used for de
termination of the density level. As set forth in earlier 
chapters, the major standard for classification of rail lines
density- is the only standard of evaluation in this Report 
which is influenced by the requirement to take into account 
trends over a period of time. All other standard are 
measured against data produced for a single year. 

In mandating a full and complete analysis of Class I 
arriers, Section 503 (a) requires the respondent railroads 

to "indicate the traffic density for the preceding five cal
endar years on each of the main and branch rail lines of 
the railroad submitting such analysis." This time span 
for measurin g the level of usage enables the Department 
to apply density standards more realistically than by using 
density data only for 1975, the most recent year available. 
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Provision by the carriers of five-year data provides the 
means of identifying upward and downward trends in line 
utilization as factors in the appraisal. At the same time, 
the need for uniform application of quantifiable standards 
requires that a single density rating be assigned to every 
candidate rail line. 

This Report's preliminary designation of rail lines on the 
basis of density of use reflects the following procedure in 
evaluating five-year traffic trends, using as an example a 
rail line in the upper range of density levels: 

( 1) If density in 1975 ( or in the latest year reported 
by the railroad) is 20 million gross tons or more, 
the line is summarily designated as a Category A 
Mainline, the highest status, unless it is in a Corridor 
of Excess Capacity. 

(2 ) Since calendar year 1975 was a period of relatively 
depressed rail traffic, routes which would normally 
qualify for Category A Mainline may fail to have 
done so in that year. In such instances, a careful 
examination of density trends in the preceding four 
years is made-taking into account the fact that 
rail traffic was also depressed in 1971. In instances 
where density shows an upward trend over the pre
ceding four years, or annual density therein averages 
higher than the 1975 level, the higher figure is 
selected as the indicated annual density for initial 
classification of the line. 

(3) Where 1975 density fails to attain the Category A 
Mainline minimum, and the five-year data show a 
declining trend, the appropriate lower category is 
used for designation. 

(4) In instances where no dominant trend can be dis
cerned, the highest annual density in the five-year 
span is used to designate the category for the line. 

Sample results of the application of the foregoing evalua
tion procedure in determining designation of individual 
lines are illustrated in Table 4. Italicized figures therein 
show the dominant trend on which density determination 
is based. This method of determining the indicated annual 
density for lines from a five-year period is used also in 
dealing with lines down to the lowest levels of usage re
flected in the categories. 

Table 4.-Examples of Line Density Determination For 
Designation Purposes Using Five-Year Data 

(Millions of Gross Ton-Miles Per Mile Per Year) 

Category of 
1971 1972 1973 1974 1975 Designation 

Line A Increasing 
Trend 18 21 22 24 18 A Mainline 

Line B Decreasing 
Trend 19 22 21 17 15 B Mainline 

Line C New Traffic 
in 1975 15 16 16 17 25 A Mainline 

Line D Increasing 
Trend 4 6 8 9 4 B Mainline 

Line E Decreasing 
Trend 6 7 5 3 3 A Branchline 



FIGURE 4 
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Summary of Designation s 

In addition to the application of freight density criteria 
in the designation proces , there were-as men tioned 
above- three other tests applied which reflected passenger 
frequency, service to major markets, and excess capacity in 
selected corridors. Before describing the results of the 
freight den ity de ignations, it is appropriate to review the 
result of these other three tests: 

l. Passenger Frequency: Most passenger se rvice provided 
in thi country is operated on lines which satisfy the Cate
gory A Mainline test on the basis of density alone. How
ever, approximately 8,700 miles of line in the 28,000 mile 
intercity pa senger system (including ervices provided by 
Amtrak, Auto-Train, Southern, the Rock I land, and the 
Rio Grande) use routings which do not meet the Category 
A mainline freight density level. Of these 8,700 miles, 
1,586--of which more than half are in the Potential A 
Mainline category or the ortheast Corridor-carry three 
or more daily, year-round passenger trains in each direction. 
These lines are located in the following four regions or 
areas of the country: 

(1) The Northeast Corridor Region 
a. Harrisburg-Philadelphia via Lancaster _______ _ 
b. Newark-Boston -----------------------------
c. New Haven-Springfield _____________________ _ 
d. New York City (Grand Central Terminal)

Schenectady, N.Y. --------------------------
(2) The Chicago Hub 

a. Chicago-St. Louis via Bloomington and Alton __ 
b. Porter, (lnd.)-Jackson, (Mich.) via Niles ____ _ 

103 miles 
242 miles 
62 miles 

160 miles 

282 miles 
161 miles 

(3) Los Angeles-San Diego ------------------------- 103 miles 
( 4) Florida Services 

a. St. Petersburg-Tampa _______________________ 47 mile 
b. Jacksonville-Miami via Orlando (includes 

Auburndale-Lakeland) _______________________ 426 miles 

Total --------- ---------------------------------- 1,586 miles 

The net impact of this test upon the Category A Main
line system added 1,586 route miles and is indicated on 
the ational Network Map. 

2. Service to Major Markets : The 75,000-carloads-a-year 
screening process identified as " major" a total of 169 
Transportation Zone . Of the total of 169 major zones, 
only 11 were not se rved by Category A Mainlines and, 
therefore, required further analysis. 

The zones subjected to detailed analysis are: 
1. Bangor, ME (Zone 1) 
2. Augu ta, ME (Zone 2) 
3. Panama City, FL (Zone 259) 
4. Ft. Myers, FL (Zone 255) 
5. Parker burg, WV (Zone 198 ) 
6. Escanaba, MI (Zone 166) 
7. Marquette, MI (Zone 167) 
8. Bemidji, M (Zone 297 ) 
9. Baton Rouge, LA (Zon e 278) 

10. Corpus Christi, TX (Zon e 370) 
11. Two Harbors, MI (Zone 295) 

Each of these zones was analyzed in terms of commodities 
originated or terminated and of the basic traffic flow pat
tern. A discussion of the detailed results of the analysis 
of each of the total 11 zones is set forth in Appendix 3. 
The net impact of the application of this test on the Cate-
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gory A Mainline System added approximately 1,500 route 
miles and is indicated on the ational etwork Map. 

3. Corrulors of Excess Capacity: Table 5 below sum
manze the designation impact of the application of the 
exce s capacity standard m corridors with more than two 
competing routes. The criteria inherent 111 thi category 
resulted in the creation of 11 Corridors of Exce Capacity, 
involving the designation of 22,500 miles of rail line as 
Category Potential A Mainline . The lines so de ignated 
are indicated in green on National etwork Map. 

Table 5 .-Corridors of Excess Capacity 

Corridor 

Chicago to 
Pittsburgh 

Chicago to 
Buffalo 

Chicago to 
Sou thern 
Gateways 

Chicago to 
Kansas City 

Kansa City to 
Dallas/Ft. 
Worth 

Route 
Rail Routes Miles' 

Baltimore & Ohio _____ 464 
Norfolk & Western ____ 451 
Con Rail ( via 

Cleveland) _________ 449 
ConRail ( via Ft. 

Wayne) ___________ 438 

TOTALS: 
Chesapeake & Ohio __ _ 
Con Rail ( via 

Detroit ) __________ _ 
Norfolk & Western __ _ 
Con Rail ( via 

Cleveland) _______ _ 

TOTALS 

Baltimore & Ohio 
( to Cincinnati) ___ _ 

Milwaukee Rd ( to 
Louisville) _______ _ 

Louisville & Nashville 
( to Evansville) ____ _ 

Louisville & Nashville 
( to Louisville) ____ _ 

ConRail (to 
Louisville) ________ _ 

ConRail (to 
Cincinnati) _______ _ 

Chesapeake & Ohio 
( to Cincinnati) ___ _ 

TOTALS : 
Missouri Pacific _____ _ 
Chicago & North 

Western __________ _ 
Norfolk & Western __ _ 
Rock Island ________ _ 
Milwaukee Road ____ _ 
Burlington Northern __ 
Santa Fe ___________ _ 

Illinois Central 
Gulf ____ __ ______ _ _ 

TOTALS: 
Kansas City 

Southern _________ _ 
Rock Island _________ _ 
Missouri Pacific ___ _: __ 
Santa Fe ___________ _ 

St. Louis-San 

1,802 

530 

530 
511 

506 

2,077 

364 

343 

308 

308 

304 

284 

282 

2,193 

551 

544 
508 
493 
483 
455 
450 

450 

3,934 

760 
588 
586 
584 

Francisco _________ 549 
Missouri-Kansas-

Texas _____________ 506 

TOTALS: 3,573 

' · • See footnotes at end of table. 

Average 
Line 

Density 
(MGT) 

35 
32 

70 

26 

163 
7 

15 
33 

74 

129 

37 

5 

17 

8 

13 

4 

7 

91 

18 

33 
19 
18 
11 
22 
40 

6 

167 

12 
17 
19 
44 

16 

12 

120 

Line 
Capacity 
(MGT) 2 

91 
54 

150 

126 

427 
21 

43 
61 

109 

234 

26 

27 

37 

24 

26 

45 

42 

227 

45 

6 
14 
43 
40 
51 

139 

24 

362 

26 
32 
26 
45 

26 

34 

189 



Table 5.-Corridors of Excess Capacity-Continued 

Corridor 

Dallas/Ft. 
Worth to 
Houston 

Chicago to 
Omaha 

Kansas City/ 
Omaha to 
Colorado 

Chicago to 
Minneapolis 

Chicago to 
St. Louis 

Chicago to 
Detroit 

Route 
Rail Routes Miles' 

Santa Fe ____________ 338 

Missouri-Kansas-
Texas _____________ 322 

Rock Island _________ 289 
Missouri Pacific ______ 279 
Southern Pacific _____ 266 

TOTALS: 
Burlington Northern __ 
Illinois Central Gulf _ 
Rock Island ________ _ 
Milwaukee Road ____ _ 
Chicago & North 

Western __________ _ 

TOTALS: 

1,,494 
485 
478 
472 
467 

463 

2,365 

Missouri Pacific ______ 622 
Santa Fe___________ 718 
Union Pacific- (from 

Kansas City) ____ 635 
Burlington Nortrrern __ 630 
Rock Island _________ 586 
Union Pacific (from 

Omaha) ___________ 561 

TOTALS: 3,752 

Rock Island _________ 485 
Burlington Northern __ 435 
Soo Line____________ 435 
Chicago & North 

Western ___________ 412 
Milwaukee Rd _______ 404 

TOTALS : 

Chicago & North 
Western __________ _ 

Illinois Central Gulf 
( ex GMO) _______ _ 

Missouri Pacific __ _ 
Norfolk & Western __ _ 
Illinois Central Gulf 

(ex IC) __________ _ 

TOTALS: 

Chesapeake & Ohio 
Grand Trunk 

Western __________ _ 
Norfolk & Western __ _ 
ConRail ____________ _ 

TOTALS : 

2,171 

318 

272 
272 
271 

269 

1,402 

314 

301 
279 
264 

1,158 

Average 
Line 

Density 
(MGT) 

27 

11 
7 

16 
20 

81 
35 
12 
19 
12 

45 

123 

13 
24 

9 
18 
8 

55 

127 

15 
38 
19 

19 
20 

111 

33 

10 
18 
13 

21 

95 

24 

22 
9 

30 

85 

Line 
Capacity 
(MGT) 2 

48 

22 
29 
37 
21 

157 
46 
24 
37 
32 

69 

208 

62 
34 

30 
57 
40 

57 

280 

48 
49 
24 

51 
100 

272 

27 

43 
53 
65 

26 

214 

21 

70 
37 
43 

171 

1 Because some of the line segments comprising the through routes 
in Corridors of Excess Capacity serve as parts of through routes for 
more than one corridor, the "TOTALS" for each of the individual 
corridors are not additive. 

2 Due to the methodologies employed for calculating line density 
and line capacity, there are five instances where density exceeds 
capacity. Density was computed as a weighted (by mileage) average 
for the entire line, whereas capacity was defined by the constraining 
link. As a result, the lowest capacity link serves as the throughput 
capacity without modification, but the lowest density segment is 
simply one factor in the overall line density. 

The results of these three tests, when a·dded to the 
designations made on the basis of freight density alone, 
are presented in Table 6 below. In addition, the total 
mainline and branchline system is depicted on the a
tional Network Map which is found in Volume II of the 
Report. 
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Table 6.-Summary of Rail Mileage Designations 
by Category 

Percent 
Route- of 
Miles Total 

(in Route• 
thousands) Miles 

CATEGORY A MAINLINES __ 33.0 17.1 

High Freight Density Test __ 30.0 15.5 

High Passenger Frequency 

Test -------------------- 1.5 0.8 

Service to Major Markets 
Test -------------------- 1.5 0.8 

CATEGORY POTENTIAL A 
MAINLINES ______________ 22.5 11.6 

CATEGORY B MAINLINES -- 42.0 21.7 

CATEGORY A 
BRANCHLINES ___________ 42.5 21.9 

CATEGORY B 
BRANCHLINES ___________ 49.5 25.6 

CATEGORY DEFENSE-
ESSENTIAL BRANCHLINES 4.0 2.1 

TOT AL _______________ 193.5 100.0 



APPENDIX 1 

Density 

This appendix examines several key factors which 
were considered by the Department in establishing the 
density standards. The initial section explains the present 
density structure of the Nation's railroad system. The 
second section discusses the critical relationship between 
density and maintenance-of-way costs. Next, theoretical ex
amples are developed which show that substantial cost savings 
can be achieved through the aggregation of scattered flows. 
Finally, several actual railroad examples are examined to 
test the practical application of the theories developed. 

Functional Definition of Density 

Density is measured in gross ton-miles per mile of line 
per year- referred to as "gross tons". It includes the net 
tons of freight combined with the cars to carry it, the loco
motives to pull it, nonrevenue equipment and empty car 
movements. 

Present Density Structure 

In 1974 the railroads generated approximately two trillion 
gross ton miles on a national Class I rail system encompassin g 
approximately 193,500 route miles. The "average" mile of 

FIGURE l 

track m the United States therefore produced 10 million 
gross tons. This equates to about five average-size trains 
per day. These averages, however, are very misleadin g 
when viewed by themselves. 

If the actual distribution of total gross ton miles versus 
the mileage upon which it is generated is examined (see 
Figure 1), it becomes readily apparent that large segments 
of the system on the low density end carry an almost im
perceptible level of traffic. Almost one-third of the rail 
mileage carries only one percent of the total gross ton miles. 
At the other end of the scale, about 20 percent of the rail 
mileage carries full y two-thirds of the total rail traffic of the 
Nation . When one considers the declining financial condi
tion of the industry together with the continuing deteriora
tion of track, it becomes very apparent that limited resources 
are being stretched too far. 

In terms of rail operations, when traffic density is less 
than 1 million gross tons, it generally signifies a line which 
can only support a local peddler freig~t with once-per-day 
service or even less. The train provides the slowest service 
to customers, since it must do all switching chores at both 
ends of the route as well as in between. 
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As traffic builds, specialization of trains is possible. At 
the next level of density, up to 5 million gross tons, enough 
traffic exists to run higher frequency with some trains stop
pin g only at intermediate yards and major shippers. Build
ing traffic further justifies yards with greater classification 
specialization and higher throughput. Classifications can be 
made for more distant destinations, thus allowing many 
intermediate yards to be completely bypassed. 

Cost of Maintenance as Re lated to Density 

For average track, the cost of maintenance is roughly 
divided between a fixed cost and a variable cost based on 
the movement of traffic.1 This cost equation recognizes de
creasing unit costs as tonnage increases and therefore makes 
it attractive to operate heavy traffic levels over few lines 
rather than light traffic levels on a dispersed system. 

In discussing the relationship of traffic density and main
tenance costs, two key facts have been identified: 

1. The unit cost of maintaining a rail line on a nor
malized basis in creases as the density falls. 2 The low main
tenance costs cited for some low-density lin es refl ect the fact 
that maintenance is being deferred and the lines will ulti
mately become inoperable. 

2. Considerable maintenance expen e can be saved by 
combining traffic flows over parallel lines into a more limited 
route structure. 

These conclusions are drawn from recent work on track 
maintenance costs completed for the Federal Railroad 
Administration . 

Since the industry's costs are heavily tied to its facilities, 
its performance is more closely associated with the cyclical 
ups and downs in the economy than other modes whose costs 
are more variable. Because profits, even in the best of 
times, were not adequate, many railroads have not been 
able to survive economic downturns. At one point in the 
1930's, on e-third of all rail mileage was owned by carriers 
in reorganization. Then World War II brought traffic levels 
that produced profits that not only pulled most carriers out 
of bankruptcy, but also allowed signifi cant investment to be 
put into plant and equipment rehabilitation and improve
ment. 

Increasing competition and the downturns in the economic 
cycle brought the post-war rehabilitation surge to an end by 
the early 1950's. Much of today's problem of deteriorated 
right-of-way facilities began at this point since subsequent 
earnings were ina·dequate to provide the necessary funding 
for facility improvements except for a few of the stron gest 
carriers. 

Figures 2 and 3 illustrate the tie and rail shortfalls for 
Class I railroads which have generally coin cided with the 

1 For average track, median costs are associated with subgrade 
stability, ballast, ti es, track inspection, rail wear, linin g, and sur
facing. 

' Track is maintained on a normalized basis when one-half of the 
useful life of the track components remain. 

economic ups and downs. Since 1953, however, tie and new 
rail replacements have fail ed to keep pace with normal re
quirements, even during the better years for the industry. 
This phenomenon was not restricted to the Eastern bank
rupts, and can be found in the Western and Southern 
regions also. 

This problem of deferred maintenance and the resulting 
decline in the quality of the track structure reached a critical 
stage on many of the bankrupt carriers in the Iorthea t and 
Midwest region . The impact on service quality and effi
ciency was so great that only the provision of substantial 
Federal financial assistance could reverse the trend. The 
problem is also reaching an acute stage on many of the 
Midwestern granger railroads. Even some lines of "strong" 
solvent carriers suffer from maintenance deferrals, although 
the impact on their service quality and efficiency is not 
serious at this time. The trends, however, indicate that the 
problem is growin g and could reach a critical point in the 
not too distant future. 

The deferral of maintenance on many lines represents a 
necessary economic response to declining levels of demand. 
Not all (perhaps not even a majority) of those lines with 
serious maintenance deficiencies should be rebuilt. The 
challenge to both private sector and government-assisted 
finan cing is to identify those lines which still provide po
tentially economic or socially necessary services and to 
concentrate available funding, material, and manpower on 
rehabilitating them. 
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Figure 4 illustrates the major track components and the 
variables which affect the cost of maintainin g the track. It 
is subjected to an extremely wide range of natural and 
traffic-imposed forces and exhibits a cost pattern based on 
these variants. Rail, for example, may last 20-30 years in a 
straight and level stretch where traffic is not too heavy. But 
with sharp curves, steep gr.ades and heavy traffic, it could 
require renewal in less than two years ( Figure 5) . Further
more, new rail laid upon poor ties and ballast can be ruined 
in a matter of days by moderate traffic levels due to poor 
support. 
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The previous overview 1s confirmed by empirical studies 
on the subject and their applications. Two studies on the 
matter are considered here. One was conducted by TOPS 
On-line Services, Inc. for the Federal Railroad Administra
tion, while the other was done by Thomas K. Dyer, Inc. for 
the United States Railway Association. 4 The TOPS study 
is based largely on Southern Pacific's experience, while the 
Dyer work examined the Northeastern railroads. 5 Each 
study has demonstrated the same general trend, although in 
varying absolute values. The Dyer work was done in what 
has been traditionally a high-cost region of the country. 
Taken together the analysis begins to bracket the question 
of the importance of density to maintenance-of-way ex
penses. Both illustrate that the cost of maintenance in
creases as the tonnage over the track increases ( assuming 

4 Procedures for Analyzing the Economic Costs of Railroad Road
way for Pricing Purposes, Final Report, January 1976. 

• Trackage Rights Study, Thomas K. Dyer, June 1975. 
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other variables remain about equal), but at a decreasing 
rate. This is illustrated in Figure 6. 

An examination of the data summarized in Figure 7 
reveals that two breakpoints are important in terms of the 
effects of density on maintenance costs. First, on the high 
side of the density scale, although unit economies continue 
to increase, the rate of increase begins to flatten out .at 20 
million gross tons. At the lower end of the scale, some taper 
begins at 10 million gross tons, while a severe change 
occurs at around 5 million tons. The unit costs of main
tenance decline rapidly with density until the 20-million
gross-ton level is reached. Beyond that, unit costs flatten 
out with some diseconomies over 40 million gross tons by 
Dyer and increasing economies by the TOPS report. The 
outcome appears to be dependent upon the effects of conges
tion. Dyer viewed density as a linear fun ction with the 
number of trains operated. However, TOPS found on the 
Southern Pacific that train frequency increased only slightly 
over the range of densities from 30-60 million gross tons 
(Figure 8 ) . 

This categorization of primary mainline does not, of 
course, represent an absolute criterion for requiring any 
specified level of track rehabilitation . Need for rehabilita
tion is dependent upon a number of other variables, such as 
existin g condition, service levels, and available alternatives. 
Such consideration s will be full y addressed in the Depart
ment's Capital Needs Report required under Section 504 of 
the Act and due January 30, 1977. 
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Comparison of Unit Track Maintenance Costs - Dyer and Roadway Study 
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Trains Per Day as a Function of Annual Tonnage 
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The implications of both studies can be applied to specific 
operating situations. The following illustrates several hypo
thetical examples and then applies the formulas to some 
specific examples of rail consolidations-Southern Pacific 
and Western Pacific in Nevada and the Western Maryland 
and Baltimore and Ohio in Maryland and Pennsylvania. 

Theoretical Example of Analytical Results 
The following expanded example illustrates the available 

options. To illustrate the analytical results, assume two 
essentially parallel lines with equal density. Two decisions 
are possible. Downgrading one for only local service re
quirements, or if no local service is needed, abandon one 
line. All traffic would then be moved over the surviving 
line between the common junction points. 

SINGLE TRAC:K MAINLINE RATIONALIZATION SCHEME 

____ RAILROAD A 

----·-- RAILROAD B (INCLUDES OVERHEAD 
TRAFFIC FROM A) 

Example A. Current Density (Base Case) 
Maintenance-of-Way Costs per mile (000 ) and Traffic 

Density (Millions of Gross Tons)-Single Track, Signalled 
Lines. 

Den- Den- Den- Den-
Cost sity Cost sity Cost sity Cost sity 

Railroad A 10 5 12 10 $15 20 $18 30 
Railroad B 10 5 12 10 15 20 18 30 

Totals $20 10 $24 20 $30 40 $36 60 

Example 8 . Downgrade one parallel line 

Maintenance-of-Way Costs per mile (000) and . Traffic 
Density (Millions of Gross Tons)-Single Track, Signalled 
Lines. 

Den- Den- Den- Den-
Cost sity Cost sity Cost sity Cost sity 

Railroad A $ 5 1 $ 5 1 S 5 1 $ 5 1 
Railroad B 11.5 9 15 19 21 39 28 59 

Totals 16.5 10 20 20 26 40 $33 60 

Savings 
made from 
Base Case S 3.5 S 4 $ 4 $ 3 
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Example C. Abandon one parallel line 

Maintenance-of-Way Costs per mile (000) and Traffic 
Density (Millions of Gross Tons)-Single Track, Signalled 
Lines. 

Den- Den- Den- Den-
Cost sity Cost sity Cost sity Cost sity 

Railroad A 0 0 0 0 0 0 0 0 
Railroad B 12 10 15 20 22 40 29 60 

Totals 12 10 15 20 22 40 29 60 

Savings made 
from a 
Basic Case 8 9 8 $ 7 

This typifies many cases found today throughout the 
railroad industry. Most of these situations involve parallel 
routes where the average densities are at the lower end of 
the spectrum, making traffic transfers less difficult to imple
ment. 

On the other hand, downgrading or eliminating parallel 
routes each with 20 million or more gross tons would likely 
be counterproductive since additional track capacity would 
probably need to be constructed. In this instance, the in
vestment could not be justified on maintenance savings, and 
total maintenance costs would probably increase. 

Practical Application of Line Consolidation 

1. Southern Pacific between Flanigan and Winnemucca, 
Nevada . 

Several years ago, the Southern Pacific abandoned its 
own line between Flanigan and Fernly, evada, and gained 
use of the Western Pacific line between Flanigan and Weso 
(Winnemucca) . This consolidation not only allowed the 
SP to drop 58 miles of line extending through the Nevada 
desert, but shortened the circuity for SP trains between 
Flanigan- and Weso by 50 miles, or 24 percent. The pro
jected savings 6 in the first year of joint operation were over 
$700,000, shared equally between the SP and WP. 

Current savings from maintenance-of-way expenses are 
estimated to be $0.6 million annually when the SP cost 
decreases are offset against the increased costs on the WP 
route. Savings in operating costs for the shorter routing 
as well as the elimination of rehabilitation cost for the 
abandoned segment have not been updated to account for 
the inflationary impact of the post-abandonment years. One-

• Based upon the Trackage Rights Study methodology. 

··,... ·, 
-. Wesco (Winnemucca) 
•, I uu•u•e•"u•uu,.,, 

.,, Flanigan ,u•"'"'""''''" , - • - •-1,•::•:u,,.,.11 , .. 1111 ... !.................... .,· -·-•-. .::.·:~·:~ 
.... I • , p I 
: ' • • a redSP/WPt 
i l •• •, lllekage ..... . ., 

••• Reno• , ..... ... . . 
I I •,;. •' . ,.. : ··-·' 

\ Fernley -·-·-·-· Southern Pacif ic 
Western Pacific .......... Southern Pacific (abandoned) 

CALIFORNIA\ NEVADA 
(Not to scale) 

time capital costs were incurred to improve the connection 
at Flanigan; however, the abandoned line was in poor con
dition and would have required rehabilitation costs con
siderably higher than the connection. 

2. Western Maryland between Big Pool, Maryland, and 
Connellsville, Pennsylvania. 

As part of the con olidation of the Western Maryland into 
the Chessie System, approximately 150 miles of closely 
parallel lines, often eparated only by a river, between Big 
Pool (Cherry Run , West Virginia) and Connellsville, Penn
sylvania-have been either abandoned or downgraded by 
shifting former WM traffic to the Baltimore and Ohio route. 

Connellsville, PA. 

9:·:·•··· .. :·•····· ... ,,, 
... '••·1:. 

~ \ Hancock~:';,_, Big Pool, MD. 
• - • • ..I : -:.~ ... :.: ..................... ,,,,,, 

Frostburg MD • - .............. 1111tu•••" Cherry Run, ••••••· Martinsburg 
' · cu;;,;r1~~ MD. w. VA. •••••••• w vA 

(Not to scale) 

---- Western Maryland 
••-•-•-• WMdowngraded 
1111 • 111111111111111 Baltimore & Ohio 
• • • • • • • • • WM (abandoned) 

•·•···• . . '•• 

Estimated net annual savings in maintenance ( 1974 
dollars) are over $0.9 million when compared to independent 
operation of each line.7 

Saving by WM ___ ________ _ 

Additional B&O Expenses __ _ 

Paired Trackage 

$1,431,000 

512,000 

$ 919,000 

The previous discussion has concerned itself with the con
solidation of underutilized lines. However, a few lines are 
now at capacity or could be with a relatively modest increase 
in traffic. Capacity constraints are generally found on single 
track segments with centralized traffic control signal sys
tems. Additional capacity can be built into these lines, but 
not without constructing additional track, a relatively costly 
investment, given the finan cial resources of most railroads. 

However, through cooperative ventures, two or more rail
roads can share parallel lines to create a multiple track 
operation. Two notable examples are the paired trackage 
agreements between Winnemucca and Wells, eva·da, and 
Denver and Pueblo, Colorado. 

Between Winnemucca and Wells, the Southern Pacific and 
Western Pacific each own a single track, but all eastbound 
traffic uses the Western Pacific line, while trains heading west 
use the Southern Pacific. If these railroads did not share the 
other's facilities, the WP line would be considerably under
utilized, and the SP line would be at capacity. As it is, 
the paired trackage operation allows considerable train op
erating flexibility, a reasonable level of utilization an<l a 
future growth capability for both roads . 

The case in Colorado is similar to the SP / WP arrange
ment, except that three carriers (the Rio Grande, Santa Fe, 

' Based upon the Trackage Rights Study methodology. 
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and Colorado and Southern) use a mostly double track 
route. One track is owned by the Santa Fe and the other 
by the Rio Grande, while the C&S has trackage rights. At 
the current traffic levels, no one carrier has enough traffic 
to generate adequate utilization of even a single track, CTC 
line. However, the combination of three carriprs' traffic 
greatly enhan ces the density over thi s segment. 

The opportunities for paired trackage do not ex ist every
where, but where they do , they represent the lowest cost 
method to expand capacity and increase operating fl exibility. 

Al-6 

SUMMARY 
To summarize the preceeding discussion , several points 

relatin g to line density are pertinent: 

1. Large amounts of traffic move on a rather small amount 
of the total rail plant. 

2. Increasin g line density leads to a decrease in unit costs 
for track maintenance. 

3. Addition al concentration of traffic on major mainlines 
to gain both cost and service benefits appears both 
feasible and desirable. 



APPENDIX 2 

Corridors of Excess Capacity 

Throughout the northeastern and granger regions of the 
country a criti cal problem confrontin g the rail industry is 
underutilization of facilities. The bankruptcy of the north
easte rn roads brought the li ght density branch line si·de of 
thP issue into clca rl'r focus, but, because of the hi gher costs 
associated with the mainline facilities, a thorou gh investiga
tion must now be undertaken of thi s area. 

As discussed in the previous Appendix, railroad costs are 
of a highly fixed nature due to the private ownership of 
roadway. Since railroad costs are directly related to ca
pacity, which must accommodate traffic peaking, while 
revenues an· associated with density, it is essential that an 
appropriate equilibrium between capacity and density is 
maintain ed. Consequently, quantification of the disparity 
between capacity and density is crucial to an assessment of 
the dPgree to which mainline facilities are underutilized 
and some costs needlessly in curred. Socially and econom
ically unjustified investments in mainline facilities exist 
most frpqucntl y in frei ght co rridors where available traffic 
does not require more than two mainline routes. How
ever, in many are<1s excess capacity develops, with the result 
that realizable benefits arc not provided, and in fact service 
cl eter ioration sets in. 

In the Department 's judgment the foll owin g criteria defin e 
a corridor of excess capacity: 

( l) The corridor is se rved by three or more mainline 
throu gh routes prO\·iding through service. 

(2) The total capacity of the mainlin e through routes 
exceeds their annual density by at least 50 percent. 

(3) A mainline through route is included when it is less 
than 50 percent longer than the shortest through 
route. 

The Parametric Line Capacity Analyzer 

To handle the capacity side of the analysis, the FRA 
utilized the Parametri c Line Capacity Analyzer, a tool de
veloped for the FRA in ]973, which is based upon a mini
mum-level-of.servi ce (MLS) concept of capacity. USRA 
also used the Analyzer durin g df'vf'lopment of the Final 
System Plan. 

The MLS capacity has hecn defin ed for analysis as: tlw 
volume of trains at which a stati c,ti call y signifi ca nt (less than 
5 percent) number of "criti ca l" trains will exceed some 
maximum acceptable trip time ovn the line. "Critical" 
trains are those which have been determined , by examina
tion of the lin es being analyzed, as most likely to constrain 
capacity. These will vary somewhat from lin e to lin e, de
pending upon the chanrcteristics of the line being analyzed. 
How cri tical trains a re determined and what a maximum 
acceptable trip time is will be discussed later. 

Determination of the capacity of a line, once a "maximum 
acceptable trip time for cr itical trains" has been defined, is 
done using a parametric analysis of physical and operating 
characteri sti cs of the lin e. The parametric analysis was 
prepared usin g a train dispatching simulation, to analyze 
a wide range of rail line physical and operating character-
1st1cs. Both the train dispatching simulation and the para
metric analysis have been validated on a number of 
actual rail line operations and f<;rnnd to be quite accurate 
at their relative levels of capabilities. The parametric 
analysis can be considered to be accurate within 20 percent. 

Determining Critical Trains and Defining Maximum 
Acceptable Trip Time 

The MLS ·determination of capacity requires that critical 
trains be identified and a maximum acceptable trip time 
for these trains be defined in order to identify line capacity. 
Using the MLS concept, it is possible that several capacities 
can be determined for the ame lin e and operation depend
in g upon which trains are thou ght to be critical. It is also 
possibl e to change the capacity by changing the maximum 
acceptable trip time. For most lines the constraints are 
obvious. For some lin es it is necessary to analyze the line 
with several sets of constraints to determine which is most 
reasonable. Cond itions creatin g these problems can be 
categorized. 

For most lines the overriding constraint is getting the 
lowest priority through trains over the line without "out
lawing" ( exceedin g the hours of service limitation ). The 
critical trains are generally the through freights which 
make set-outs and pick-ups at intermediate yards (leaving 
cars or picking up cars for local swi tching or for other 
throu gh train s). Such trains are usually given lower pri
ority than major freights and are usually heavier and slower 
than others ( except unit trains which do not usually stop 
between crew changes). These critical trains usually require 
the most time to cover a subdivision (between two crew 
changes). The maximum acceptable trip time then be
comes 12 hours minus the terminal time for the crew. 

Terminal time consists of the time for the crew to pick 
up its train , to make a brake test, if necessary, and to ti e 
up the train when arriving at the terminating yard. It also 
includes the time lost by a crew between its callin g time 
and the time the train is ready for the crew. Crews are 
call ed to go on duty at a time the crew clerk estimates will 
be optimum overall. He attempts to minimize crew waitin g 
time, but he also does not want to have the train waiting 
for the crew to arrive. Analysis of actual ·data indicates 
that total terminal time is about 2 hours in most cases, 
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except where one or both crew change points are at major 
yards, in which case two and one-half hours are consumed 
in the terminals. The remaining time (9.5 to 10 hours) 
then becomes the maximum acceptable trip time. 

Freight crews are paid on a combination mileage and time 
basis. The crews receive a full day's pay for anything up to 
100 miles or eight hours. If either limit is exceeded, the ad
ditional time or mileage is prorated, so that a crew running 
either 150 miles or 12 hours, or both, would receive one 
and one-half day's pay. A crew running only 100 miles, 
but requiring 12 hours, would receive one and one-half day's 
pay, although only p roducin g on e day's mileage. Thus, 
it is more economical , between 100 and 150 miles, to prorate 
the maximum acceptable trip time by the length of the 
run , such that the trip time plus terminal time is propor
tional to the mileage. 

For crew runs less than 100 miles, crews will still receive 
at least 8 hours pay. Most main line operations with 
crew runs which are substantially less than 100 miles can 
expect to turn most crews within the 12-hour limit, i.e., 
have them make a round trip to reduce crew costs. In these 
cases, the critical trains are not necessarily those which 
make set-outs and pick-ups, since they can consume 8 hours 
in one direction without incurring an y additional crew costs. 
The critical trains are those which must make it over the 
line in less than 6 hours ( includin g crew terminal time) so 
that crews can be returned without outlawin g. Analysis in
dicates that capacity is substantially lower with the round
trip criteria, even with higher priority trains, than with the 
working through freights. 

The above fac~ors a re critical for definin g capacity. In 
some cases it is still possible for them to be invalid. A few 
lin es have been observed to be operatin g above their calcu
lated capacity. In virtually every case, the rail road was 
accepting a substantial number of recrew op_e rations. It has 
not been determined if the railroads involved have made an 
economic decision to operate this way. On other lin es the 
capacity indicated by this analysis is considerably greater 
than could probabl y be realized under the railroads' existin g 
operations. The reason is not that the railroad is operating 
the line poorl y, but that the level of service implied by the 
high capacity operation would be so much lower than that 
now provided, that trip times of important high priority 
freights would be severely degraded. In addition , because 
the constrainin g link is used to determin e route capacity 
over the full corridor length, there a re a few cases where 
actual annual densi ty exceeds the analyzer line capacity 
calculation. In these cases, apparentl y the carrier has ap
plied operatin g techniques in other portions of the route to 
overcome congestion in the constrain ing link. This ap
proach is consistent with the Department's attempt to be 
conservative on all line capacity analysis. 

Parametric Analysis Characteristics and Assumptions 

The parametric analysis is a simpli fied procedure for 
estimatin g line capacity. Its primary purpose is to make 
preliminary estimates of line capaci ty fo r analysis such as 
these, fo r examinations of a wide range of options fo r lin e 
changes before more detailed studies are performed, or for 
simila r purposes. It cannot be as accurate as other more 

detailed (but time consuming techniques) especially when 
pushed beyond its design limits. Therefore, the following 
section describes the characteristics of the parametric anal 
ysis : the parameters for which it is designed, the ranges of 
parameters, and the assumptions about the parameters used 
in this analysis. 

General Response Characteristics 

The parametric analysis consists of two basic relationships. 
The first relates average delay per train to line characteristics 
and traffic volume. The second determines capacity as a 
function of maximum acceptable delay, and average delay 
per train. These two relationships are used together to de
termine capacity of any particular line segment. 

Two characteristics of the first relationship should be 
appreciated to understand the nature of the parametric 
analysis and its limitations. First, the average dispatching 
delay ( as distinct from planned work stops) a train can 
expect to receive when traversin g a line is assumed to in
crease in direct proportion to the number of trains per day 
over the line. This has been found to be true over a wide 
range of values ; however, some obvious limitations occur. 
If the line is so short and traffic levels so low that each 
train can get over the line before another starts, no inter
ference occurs. If traffic levels are so high that a break
down of Aow occurs, delays will be much higher than 
estimated. The latter will only occur, however, when phys
ical capacity is less than capacity constrained by other 
causes as discussed before. Thus, the proportional delay 
assumption is fairl y accurate for almost all lines. 

The second characteristic which applies to the average 
del ay relation ship is that capacity-affecting factors are 
approximately additive rather than multiplicative. How
ever , it should be noted that the amount of capacity added 
by a given factor is not necessarily uniform over the ran ge 
of values for that factor. For example, an addition of 10 
percent double track is fa r more important on a line that is 
almost all double track than it is on a line that is almost all 
sin gle track. 

The relationship between maximum trip time and average 
dispatchin g delay, which determines MLS capacity, is a 
squared relationship; maximum trip time increases as the 
square of the average delay (above some minimum trip 
time). Since maximum trip time is given when tryin g to 
estimate capacity, the average delay at capacity (i.e., maxi
mum acceptable ave rage delay ) becomes a square root 
fun ction of maximum acceptable trip time. The relationship 
used to calculate capacity is : 

C = Ac 
K 

where: 

X 

C = capacity of a line segment in train s per day, 
Ac= average delay per train at capaci ty, 
K = the delay characteristic of the line, and 
L = the length of the lin e. 

The value for Ac is determined from the maximum ac
ceptable trip time and other factors such as speed, and 
scheduled delays. The K value is the average amount of 
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dispatching delay each train can expect to receive for each 
additional train on the line. For example, if K = 0.05, and 
20 trains are operated each day, then each train will average 
0.05 x 20 or 1.00 hours of dispatchin g delay. If 21 -trains 
are operated, then each train will he delayed about 1.05 
hours. ote that total d elay increases as the square of the 
number of trains, from 20 hours (20 x 1.00 ) to 22.05 hours 
(21 x 1.05 ) . The K values are normalized for a 100 mile 
line; thus the 100/ L is an adjustment for the specific length 
of line. 

Assumptions for Corridor Analyses 

Two sets of assumptions will he described; those affecting 
K and those affecting Ac. The K value is specific to a line 
and the way it is operated and, in effect, represents the rate 
at which service deteriorates with increasing traffic. The 
characteristics which determine K are : 

Average running speed ; 
Siding or crossover spacin g ; 
Signal spacing; 
Train length; 
Uniformity of train speeds; 
Directional imbalance of traffic; 
Proportion of multiple track ; 
Train priorities; 

nifo rmity of siding spacing ; 
Peaking of traffic; and 
Occurrence of incidents ( interlockin g delays, signal & 
equipment failures, pull a parts, detector readings, etc. ) . 

Characteristics which affect Ac are : 
Crew d istricts (length of run ) ; 
Scheduled tops ( work, brake coolin g, helpers) ; 
Interlockin g delays, other incident ; 
Average runnin g peed ; 
Terminal delay (crew call , wait fo r train , signoff times); 
and 
Single or double track. 

Some factors are important to both values, and are only 
discu ed once below. 

Primary Assumptions 

Since the purpose of this analysis is to examine the po
tential fo r reducing the number of main lines, everal basic 
assumptions were guided by this purpose. o major im
provements in line facilitie ( additional trackage, curve 
straightening, grade crossin g elimination, etc.) were antici
pated, although it was as urned that sub tandard track would 
he brought up to ti metable speeds. Train departures would 
he adju ted to max imize the use of the line. Trains would 
he powered adequately, again to maximize u e of the line. 

Average Running Speed and Uniformity of Speeds 

Average runnin g speed was computed from timetable speed 
limit , with specific allowances for permanent slow orders 
and a general allowance for grades, except where speci fi c 
heavy grades ( greater than 1.0%) were identified . With 
potential con olidations of line , it was assumed that all 
trains would be powered sufficien tl y to minimize the impact 
of slow speed . Trains were a urned to he powered to 
maintain a reasonably unifo rm mix of train speeds. A 
power-to-weight ratio of 1.5 horsepower per ton was as
sumed, except for mountainous areas, where 2.0 horsepower 

per ton was assumed. Even where higher speeds are per
mitted by timetable, a maximum of 50 mph was assumed 
for critical trains. 

Train Priorities 
Trains were assumed to have a reasonable mix of pri

orities, however, since train speed were reasonably uniform, 
no specific provisions were made for passenger trains. Other 
studies have shown that giving passenger trains absolute 
priority may consume a capacity equivalent to four freight 
trains for each passenger train . Where signifi cant speed 
differences occur, passenger trains may consume even 
greater quantities of capacity. 

Train Lengths 
Train lengths were a sumed to be con trained such that 

all trains could fit into 90 percent of the sidin g . Trains 
longer than most sidings have a severe effect on line ca
pacity. Throughput, in terms of cars per day, was then 
limited to the number of trains per day times the maximum 
train length. Increasing train length would reduce car 
throughput since the number of trains which could he 
handled would decrease faster than the length of trains 
would increase. Lon ger trains also have a h igher rate of 
incidents which also further reduces capacity. 

Peaking and Directional Imbalance of Traffic 
It was assumed that no significant imbalances or peaks in 

traffic occurred. Since the purpose of the analysis is to 
examine potential reduction in duplicate lines, rescheduling 
some trains would he necessary to maximize use of the line. 
This does not imply completely uniform dispatching only 
that no major imbalances occur. 

Physical Characteristics of Lines 
Average siding spacin g and proportions of sin gle and 

double track were explicitly taken into account in the 
analysis. Signal spacing wa a sumed to average about 
two miles, except on certain high speed lines. Signal 
spacing is primarily a capacity constraint on high-speed 
double-track lines. When timetable speed limits for freigh t 
trains were greater than 55 mph, with few speed restric
tions, ignal spacin g was increased to four miles to account 
for the much greater stoppin g distan ce of high speed freight 
trains. 

Occurrence of Incidents 
" Incidents" includes a large number of types of occur

rences which delay trains. An y type of unplanned delay 
on a line other than that due to traffi c on the line fall s 
into this category. These include : 

• Cross traffic at interlockin g 
• Signal failures; 
• Air brake failures; 
• Pull aparts (couplin g failure ) ; 
• Locomotive failures; 
• Hot boxes (axle hearing fa ilures) ; 
• Draggin g equipment ; 
• Hot box and dragging equipment detector fai lures; 
• Accidents; and 
• Train stallings on grade . 

The rate at which these occur and their duration are 
importan t factors in delay to not only the trains affected, 
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but also other trains which may be impacted by the delay 
of the affected trains. The rate described in the 
" Pa rametric Analysis of Railway Line Capacity" was used. 
This is typical for many actual rail lines observed and 
constitutes on e failure of an average duration of about 30 
minutes per 540 train mil es. Interlocking delays were in
cluded separately in the determination of A 0 • Ten minutes 
were added to the time of the criti cal train for each inter
lockin g up to 20 minutes. 

Crew Districts 

Crew distri cts were determin ed by FRA, whi ch consulted 
the railroads when necessary. For those cases where several 
length crew runs were invoh·ed, the most common one was 
used. Where junction s of two routes are involved, and 
through crews operated both ways, two capacities mi o-ht 
re ult. The lower of the two was used in determin in o- con-
trolling capacity. c' 

Scheduled Stops 

The criti cal trains were defin ed a those doin g work alon g 
the way. Workin g freights were assumed to do set-outs 
and pi ck-ups of 45 minute duration each at half the yards 
on a line. No more than 90 minutes of work would be per
form Pd by an y through train , it was assumed. Additional 
time for helpers and brakr coolin g on steep g rad rs was 
allowed if necessary. 

Terminal delays were ba8ed upon actual observation s of 
several railroads. Termina l delay consists of crew call time, 
train assembl y and brake test time ( if necessary) and signoff 
time. Crew call time is due to the fact that when road 
crew are call ed, it may not be cl ear when th e train will 
be ready to depart. Two hour notifica tion of the crew are 
usuall y required before they must be at work. If the train 
is ori ginatin g, the crew often must pi ck up its locomoti,·es, 
coupl e to the train , and make a brake test before departin g 
th_e yard. If the train is a relay train ( continuing through 
with only a crew chan ge), the crew must be ready well 
before the train arrives at the crrw chan ge point . When 
leavin g the train , a crew may have to remove the locomo
tive and run to the engine house, or be shuttl ed by hi ghway 
to the crew quarters. On the average, this non-runnin g time 
con umes two hours if both terminals of the crew run are at 
smal l yards, and two-and-a-half hours if a major yard is 
involved at either end. 

Availability of Capacity 

The capacity calculated in thi s analysis must be allocated 
to all the uses which must be made of the lin e. In addition 
to through freights, a number of other uses compete for the 
limited capac ity. The list of u es includes : 

• Through fr eights ; 
• Way (local ) frei ghts whi ch se rvice industri es along 

the line ; 
• Passengers (which ma y consume four or more units of 

capacity each) ; 
• Switchers operatin g near ya rds along the line; 
• Work trains and equipment for maintainin g the lin e ; 

and 
• Hi-rail or other on-rail inspection ,·ehicles. 

In addition, major di sruptions of se rvices such as wash
outs or major accidents can remove a lin e from service for 
several days. Recovery from such ca tastrophes can usuall y 

be made within the physical capabil it ies of a line if a 1LS 
concept is _used to define capacity. 

The model allows rigorous examination of route capacity 
by separating each route into a number of d iscrete sections 
on the basis of crew change points, major junctions, changes 
from single to double track ( or vice-versa) and points of 
major physical characteri sti c changes. Consequently, the 
model submits a separate capacity for each segment of the 
route. FRA, on the other hand, assessed the capacity for 
each segment of the entire route by seekin g the bottleneck 
link and designatin g the lin e capacity on that basis. There
fore, in every instance the capacity of a particular line and 
corridor is stated by the FRA in the most con srrvative 
fashion , whi ch subsequently understates the degree to which 
rnrious ri ghts-of-way are underutil ized. 

Typical Example of a Corridor of Express Capacity 

The railroad route between Chicago and Omaha/ Council 
Bluffs is marked by redundant se rvice provided by five 
Class I railroads. (See map.) The shortest of the lines, 463 
miles, is run b y the Chicago and North Western (CNW) , 
and the lon gest, 48S miles, belongs to the Burlington North
ern. Between those extreme lengths are the Chicago, Mil
waukee, St. Paul and Pacific ( 11LW), Chicago, Rock 
Island and Pacifi c (CRIP), and the Illinois Central Gulf 
(ICG). 

Assessing the five lin e between Chicago and Omaha/ 
Council Bluffs is easily don e by an examination of three 
categori es. First, physical plant, track and signal systems, 
indicate the railroad's degree of modernization . Second, 
factors such as lin e length and transit time suggest the 
se rvice level for shippers. Finally, density indicate the 
tonnage presently handl ed by the road . With these elements 
in mind, a short analysi of the five lines follows. 

The Burlin gton Northern with 83 percent double track 
and 62 percent centralized traffic control ( CTC) , has the 
highest capacity of the railroads in question. On the aver
age the five routes have 4-2 percent CTC and 4-3 percent 
double track, but there is a g reat disparity between these 
averages and the individual ra ilroad's stati stics. Obviou ly, 
the BN is con siderably above both averages but it is the 
only railroad in that category. The Milwaukee, CNW, and 
CRIP are above a,·erage in only on e category, whil e onl y 
the ICG is below average in both . 

Table 1.-The Chicago-Omaha Corridor 

A verage 
Line Line 

Route Density Capacity 
Rail Routes Miles (MGT) (MGT) I 

Burlington Northern ------------- 485 35 46 
Illinoi s Central Gulf ------------- 478 12 24 
Rock Island --------------------- 472 19 37 
Milwaukee Road ---------------- 467 12 32 
Chi cago & North 11' estern _________ 463 45 69 

TOTALS: --- -------------~365 123 208 

1 Due to the methodologies employed for calculatin g lin e density 
and lin e capacity, there a re five in stan ces where density exceeds 
capacity. Density was com puted as a weighted (by mileage ) average 
for th e entire lin e, whereas capacity was defin ed by the constraining 
link. As a result , th e lowest capacity link serves as th e throu ghput 
ca pacity without modification, hut the lowest den sity seirment is 
simply one fa ctor in th e overall line density. 
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I 
CJ1 

CHICAGO-OMAHA CORRI DOR 

Ft. Dodge 

OMAHA 

Council~ Bluffs RI 

Yard 

MILEAGES : 

ICG 477.6 
C&NW 462 .9 
MILW 466.9 
RI 472.1 
BN 485.0 

LEGEND: 

11111111 Section or subsection primarily double track 

Section or subsection primarily single track 

• 
X 

Crew change point (analysis section boundary) 

Major change in traffic demand (rail junction), 
track configuration, or physical line characteristics 
(analysis subsection boundary) 

63 Section or subsection line capacity, trains per day 

(9450) Section or subsection line capacity, cars per day 

142.2 Section or subsection length, miles 

23 
(2070) 

98 .8 

Marion 

30 
(3660) 
89.3 

To Kansas City 

NOTES: O 

15 
(1545) 
174.2 

1. ICG train crews run Hav,thorne-Dubuque, Dubuque
Waterloo engine crews run Hawthorne-
Freeport, Freeport-Waterloo; data for critical 
links (Hawthorne-Dubuque, Freeport-
Waterloo) are shown; overlap is 93.1 miles 

2. Commuter traffic 

3. > 3 tracks, 30.9 miles 

4. 4 tracks, 2.1 miles 



Density stahshcs are perhaps the most significant figures 
cited in this report (Table 1) . Amon g these lines, the 
highest density line is the CNW, with over 40 million gross 
tons per route mile and the lowest is the MILW and ICG 
with 12 million GTM. These statistics suggest that there is 
unused capacity on all of these lines. 

Cost of Rebuilding 

A cursory examination of the rebuilding requirements 
was made for the Chicago-Omaha Corridor. These results 
show that while rationalization of the rail system will reduce 
maintenance costs per ton mile, the reduction in rehabilita
tion costs for a rationalized network wi!I have a far greater 
impact on the railroad industry's finan ces. Without ra
tionalization, a substantial amount of deteriorated track will 
have to be rebuilt. In cases of multiple lines with excess 
capacity, there is often one or more lines in good condition 
competing with one or more in bad condition . By trans
ferrin g through traffic to the better line ( s), the ones in poor 
condition, but is gradually accumulating deferred mainte
habilitation costs of 10 percent or less of that required for 
a high-density mainline. 

This applies also in regard to the case where two ( or 
more ) competing lines between traffic centers are in bad 
condition. Movin g all but local service to one upgraded 
route could make the capital expenditure economically 
sound. A hypothetical example is illustrated in Figure 1. 

Railroad A is single track and carries 10 million gross 
tons, while Railroad B is double track and carries 30 million 
gross tons, far below the capacity of either line. Twenty 
years ago Railroad A was a 60-mile-per-hour railroad, but 
now has many 10-mile-per-hour slow orders due to earnin gs 
inadequate to maintain its plant. Railroad B is in good 
condition , but is gradually accumulating deferred mainte
nance. The average cost to rehabilitate the lines back into 
top condition is $250,000 per route mile for A and $100,000 

per route-mile for B. Since it is 200 miles between ter
minals, total cost would be $50 million for A and $20 million 
for B. 

FIGURE 1 

A -----------
B 

Concentrating A's through trains onto B would cut total 
rehabilitation costs from $70 million to $28 million, assuming 
A was put in good condition for a light-density line. This 
would increase B's traffic by 30 percent and add additional 
revenues from the trackage rights agreement to allow a 
higher maintenance budget. Moving the through traffic off 
of A would cut maintenance costs on A by two-thirds, pro
ducing a savings that would outweigh the incremental main
tenance required on B by about $600,000 annually. 

The FRA has estimated that on the average $250,000 
is required to rebuild a mile of very poor track into a 60 
mph, heavy duty line. The interest expense alone, assuming 
the approximate current rate of 8½ percent, would be 
higher than the maintenance expense per mile for any line 
with a traffic density of less than 35 million gross tons 
(Figure 2). Since most lighter density lines generally have 
an accumulation of deferred maintenance, itself an indi
cator of inadequate earnings, it is highly unlikely that any 
additional financial burden, such as debt service incurred 
for rehabilitation , could be met from operations. 

The other Corridors of Excess Capacity are defined and 
discussed in the remainder of this appendix. 

FIGURE 2 
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CHICAGO-MINNEAPOLIS CORRIDOR 
MINNEAPOLIS/ 

ST. PAUL 

Shoreham 

I• 
Northtown 

I 
St. Paul Yard 

I 
Dayton's Bluff 

30 
(2430) 

126.3 

Manly 

To Des Moines 

15 
(1095) 
100.2 

soo 
Chippewa Falls 

MILEAGES: 

BN 
C&NW 
MILW 
S00 
RI 

434.6 
412.0 
403 .8 
435.4 
495.6 

To Des Moines, 
Omaha 

LEGEND : 

To Kansas City 

111 I 1111 Section or subsection primarily double track 

---- Section or subsection primarily single track 

• 
X 

63 
(9450) 

142.2 

Crew change point (analysis section boundary) 

Major change in traffic demand (rail junction), 
track configuration, or physical line characteristics 
(analysis subsection boundary) 

Section or subsection line capacity, trains per day 

Section or subsection line capacity, cars per day 

Section or subsection length, miles 

The Chicago to Minneapolis corridor is served by five 
through routes operated by five Class I railroads. The 
shortest route is offered by the Milwaukee Road ( 404 
miles) , the longest by the Rock Island ( 485 miles), and 
altogether the five routes account for 2,171 route miles. 
Total density on the five lines is about llO MGT's, whereas 
capacity is at least 2.5 times that amount. Assuming all 
the traffic is through freight, it could be handled by two 
roads. 

CHICAGO 

NOTES: (:==) 

1. Joint trackage, BN and Ml LW, 19.2 miles, each single track, 
RI trackage rights, 5.8 miles 

2. Commuter traffic 

3. MILW trackage rights on C&NW, 10.1 miles, double track 

4. C&NW trackage rights on Ml LW, 13.0 miles, 2.7 miles single 
track, 10.3 miles double track 

5. BN trackage rights on ICG, 12.5 miles, double track 

6. C&NW operates over BN to East Minneapolis, 10.5 miles, 
double track 

7. Crew assumed to make round trip in 12 hours 

8 Capacity constrained by Silvis•Des Moines crew district 

Table 2.-The Chicago-Minneapolis Corridor 

Rail Routes 
Route 
Miles 

Rock Island _____________________ 485 
Burlington Northern _____________ 435 
Soo Line------------------------ 435 
Chicago & North Western ________ 412 
Milwaukee Road _________________ 404 

TOTALS: _________________ 2171 

1 See footnote, Table 1. 

Average 
Line 

Density 
(MGT) 

15 
38 
19 
19 
20 

111 

Line 
Capacity 
(MGT) 1 

48 
49 
24 
SI 

100 

272 
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CHICAGO-ST. LOUIS CORRIDOR 

59 
18850) 
88.8 

To Omaha 

IICG, 

St . 

LE GEND : 

17 
115301 
93 .5 

s: 
2 

"" u 

S.Pekin 

26 
11768) 
135.5 

Madison (C& N W) 

I 
East St.. .Lour IICG , ex ICI 

ST . LOUIS 

H-+-++++ Section o r su bsection primaril y double t rack 

--- Section or su bsection primar il y single track 

e Crew change po in t (a nalysis section boundary; 

X 

63 

19450) 

142 .2 

Major change in traffic d e mand (rail junction) , 
t rack configuration, o r physica l line cha racte ristics 
(aflalysis subsec ti on boundary) 

Sec tion o r subsection line capacity, trains pe r day 

Sec t ion o r s~bsec t ion line capacity, ca rs pe r d ay 

Sec t ion or subsection lengt h , mi les 

To 
Indi anapo l is 

(Co nRaill 

NOTES : O 

CH ICAGO 

Bri ghton Park 
I 

l ander s 

I 
Ya rd Cente r 

To Eva nsville , 
Nas hvi lle (L&N l 

Ml LE AGES : 

C& NW 

ICG lex GM&OI 

ICG (ex IC) 
C&E I/ MoPac 

N&l"I 

317 .8 
272.4 

268.6 
272.0 
270.6 

1 . Ill inois Te rminal trackage right s onC&NW, 31.0 miles, sing le tr ack 

2. ICG trackage rights on C&NW, 10 .0 miles. si ngl e track 

3 . Co n Rail trackage right s o n ICG, 33.4 mdes 17 .4 m iles, tripl e tracil. ; 
9.5 miles. four tracks) 

4. ICG o perates o ver joint t rackage of Ill inois Te rminal and Terminal 
Rai lroad Association of St . Louis, 4 .2 mi les . double track 

5. Commuter traffic 

6. Triple t rack, 16 .6 miles 

7 . Fou r tracks, 1.3 mil es 

8 . Joint trackage, C&EI and L&N , 64 .6 mil es, doub le track 

9. C&E I trackage rights on Co n Ratl , 70 .0 miles , si ngle trJd( 

10. N&W trackage right s on Chicago and Western Ind iana, 3 .6 m iles, 
double track 

11 . Jo in t trackage, 1r,G and ConRail, BN tr ackage righ ts, 15 .9miles 

1 2. C&E I trackage rights on ConRa il/ lCG Joint tracka ge, 5 .7 mi les . 
doub le track 

13. C&EI trackage rig hts on TAR A, 9 .2 miles. double track 

The Chicago to St. Louis corridor is served by five 
through routes, two of which are operated by the Illinois 
Central Gulf Railroad. The old Illinois Central rou te is 
the shortest (269 miles), whereas the Chicago and North 
Western line is the lon gest (318 miles). The capacity of 
the lines is over 200 MGT, which is about two times the 
total density. 

Table 3.-The Chicago-St. Louis Corridor 

Rail R outes 
Route 
Miles 

Chicago & North Western ________ 318 
lllinois Central Gulf ( ex GMO) ___ 272 
Missouri Pacifi c _________________ 272 
Norfolk & Western _______________ 271 
Illinois Central GuH (ex IC) _____ 269 

TOTALS: _________________ 1402 

1 See footnote , Table 1. 
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Average 
Line Line 

Density Capacity 
(MGT) (MGT) 1 

33 27 
10 43 
18 53 
13 65 
21 26 

95 214 



CHICAGO- DETROIT CORRIDOR 

CHICAGO 

LEGEND: 

I I I I I I I I Section or subsection primarily double track 

Section or subsection primarily single track 

• 
X 

63 

(9450) 

142.2 

Crew change point (analysis section boundary) 

Major change in traffic demand (rail junction) , 
track configuration, or physical line characteristics 
(analysis subsection boundary) 

Section or subsection line capacity , trains per day 

Section or subsection line capacity, cars per day 

Section or subsection length, miles 

Although the shortest route between Chicago an d Detroit 
is 264 miles ( Con Rail), there is a total of almost 1200 
through route mileage in the corridor. The Norfolk and 
Western line is the only route handling less than 20 MGT, 
but even the ConRail and Grand Trunk Western routes, 
which handle greater than 20 MGT, have considerable excess 
capacity. Altogether the density of the four routes is 85 
MGT, as compared to a capacity of about 170 MGT. 

To Port Huron , 
Toronto 

DETROIT 

MILEAGES: 

C&O 313.6 
Con Rail 263.8 
GTW 300.6 
N&W 278.6 

To Bellevue, 
Cleveland 

NOTES:~ 

1. Joint tracka~. ConRail and GTW, 1.6 miles, single track 

2. Joint trackage, Ann Arbor and GTW, 1.5 miles, single track 

3. C&O trackage rights on ConRail , 0.9 mil es, double track 

4. C&O trackage rights on Con Rail, 17.9 miles, double track 

5. Crew assumed to make round trip in 12 hours 

Table 4 .-The Chicago-Detroit Corridor 

Rail Routes 
Route 
Miles 

Chesapeake & Ohio _______ _______ 314 
Grand Trunk Western ____________ 301 

orfolk & Western __ ___ ____ ______ 279 
ConRail __________ ___ __ ___ _______ 264 

TOTALS: ___________ ______ 1158 

1 See footnote, Table 1. 

Average 
Line Line 

·.Density Capacity 
(MGT) (MGTJ 1 

24 21 
22 70 
9 37 

30 43 

85 171 
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KANSAS CITY- DALLAS/FT. WORTH CORRIDOR 

El Reno 

20 
115201 
98 .4 

Waurika 

28' 
(3416) 
139 .5 

FT. WORTH 

LEGEND : 

5 1.5 

DALLAS 

++-+++++-+ Sectio n o , subsection pr imuily doubl e track 

--- Sectio n o r subsection pumauly single track 

• 
X 

63 

Crew change po, nt (analys is section boundary) 

Ma1o r change m traffic demand tra il junction) , 
tr..::k c onf1gura1,o n, or phy11cal lm e cha racte nst,cs 
I 1,1aly s11 1Ubsect1on boundary) 

Sec11o n o r subsection hn e capacity , trains per day 

194501 Sec ti on o r subsec110n hn e capacity , cars per day 

142 .2 Section e r subsect ,on le ngth , miles 

KANSAS CITY 

MILEAGES: 

ATSF 
MKT 
MP 
KCS 
RI 
S~SF 

584 .0 
506.1 
586 .4 
760.2 
588.3 
549.3 

21 
123101 
108.8 

Watt, 

34 
139441 
102 .0 

To New Orleans , 
Pon Arthur 

NOTE S C:) 
1. Trackage rights on UP , 66 .5 m,les. double track 

2 . Cap ac ,t y may be o"erest ,mated because of 
t,m euble/t,ain order operation 

3 . Portion of G;11nesv1lle•Clebu rn e crew district 

4 . Crew anumed to make round 1r1p ,n 12 ho un 

5 . MP trackage r1ghts on MK T. 20 .9 m, IH . 11ngle track 

6 . MP trackage r1gt\u on MKT , 23 .9 m1IH , sing lf! track ; 
note MP capacity o ver sec:t1on II more cr1t1cal than 
MK T capacity 

7. Trackage rights on MP. 23 .9 m1les, 11ngle track 

8 . Trackage r ights on ATSF . 37 .8 miles. single track 

9. MILW trackage t19hts , 1.3 miles . single track 
10. Anum N track upgr aded to accommodate SO mph 

m u . spe~d 

This corridor is a major: shipping artery in the Central 
States, handling agricultural products for export, imported 
automobiles and petroleum products, as well as a variety 
of other commodities. The shortest route is operated by 
the Missouri-Kansas-Texas (506 miles) , while the longest 
is owned by the Kansas City Southern (760 miles ). Al
together the 3,600 route miles handled 120 MGT of traffic 
with only the Santa Fe topping the 20 MGT figure. The 
capacity in the corridor is just over 50 percent more than 
the density. 

Table 5.-The Kansas City-Dallas/Ft. Worth Corridor 

Rail Routes 
Route 
Miles 

Kansas City Southern ____________ 760 
Rock Island _____________________ 588 

Missouri Pacific ----------------- 586 
Santa Fe ------------------------ 584 
St. Louis-San Francisco ___________ 549 
Missouri-Kansas-Texas ____________ 506 

TOTALS: _________________ 3573 

1 See footnote, Table 1. 
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Average 
Line 

Density 
(MGT) 

12 
17 
19 
44 
16 
12 

120 

Line 
Capacity 
(MGT) 1 

26 
32 
26 
45 
26 
34 

189 



KANSAS CITY /OMAHA-COLORADO CORRIDOR 

DENVER 

31st Street 

North 

Rice 

31 
(26041 
107.0 

44 
(5852) 
142.9 

0 

McCook 

Goodland 

19 CD 
(874) 

UP 126.5 

41 CD 

31 ST. JOSEPH 
(23251 
139.9 

25 
(1500) Salina Ellis 116.7 

UP 48 
(4080) 

(27881 Hoisington 133 .2 MP 

To Los Angeles 

172.0 

Dodge City 

ATSF 

MILEAGES: 

BN (OMAHA-DENVERI 
BN (ST. JOSEPH-DENVER I 
ATSF 
MP 
RI 
UP (OMAHA-DENVERI 

51 
(3978) 
153.1 

To Ft. Worth To Dallas 

UP (KANSAS CITY-DENVER) 

542.5 
629.9 
717.9 
735.1 
585.8 
560.5 
634.9 

LEGEND: 

11 111 11 I Section or subsect ion primarily double track 

---- Section or subsection primarily single track 

• Crew change point (analysis section boundary) 

X Major change in traffic demand (rail junction), 
t rack configuration, or physical line characteristics 
(analysis subsection boundary I 

63 Section or subsection line capacity , troins per day 

(9450) Section or subsection line capacity; cars per day 

142.2 Section or subsection length, miles 

This corr idor is the eastern link in the central trans
continental rail cor ridor, and is not easily defi ned by one 
city pair. The Union Pacific route from Omaha is one of 
the highest density lines in the nation and handles, at 
some points, over 100 MGT. Moreover, that line is the 
shortest route (561 miles) , and contrasts sharply with the 
Missouri Pacific line that is 735 miles and carries only 
13 MGT. The corridor's total density is 127 MGT, which 
is less than one-half of the estimated capacity. The total 
route mileage of the six lines is seven times the distance of 
the shortest route available. 

NOTES:C) 

1. Capacity may be overestimated because of timetable/ 
train order operation 

2. Crew assumed to make round t rip in 12 hours 

3 . RI trackage rights on UP, 66.5 miles, double track 

4. RI trackage rights on UP, 83.8 miles, single track 

5. ATSF, MP joint trackage, 26.2 miles, single track 

6. BN, C&NW, ICG, MILW, RI, MP, N&W tr-ackage 
rights on UP, 2.9 miles, double track 

Table 6.-The Kansas City/Omaha-Colorado Corridor 

Rail Routes · 
Route 
Miles 

Missouri Pacific ------------------ 622 
Santa Fe ------- - - ----- ---------- 718 
Union Pacific (from Kansas City) _ 635 
Burlington Northern ___ ____ __ _____ 630 
Rock Island _____________________ 586 
Union Pacific ( from Omaha) _____ 561 

TOTALS : _________________ 3, 752 

'See footnote, Table l. 

Average 
Line 

Density 
(MGT) 

13 
24 
9 

18 
8 

55 

127 

Line 
Capacity 
(MGT)' 

62 
34 
30 
57 
40 
57 

280 
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DALLAS/FT. WORTH-HOUSTON CORRIDOR 
FT. WOATH-OALLAS 

F: . Worth Peach Yard 

30 
('!1,1701 
~ 8.5 

0 
Cleburne 

Ce ntenn ial 

Ml LEAGESc 

A TSF 337 .7 

MKT 32 1.7 

MP 278.9 

A l 288.9 

SP 266.2 

LEGENDc 

Smi thv ill e 

14 
(12321 
110.8 

-++++++++ Section o r subsection primarity double track 

---- Section o r subsection primarily singl.e track 

• 
X 

63 

(94501 

142.2 

Crew change poi nt (analysis section bound ary) 

Maier change in traffic dem and (rail junction). 
t rack configuration, or physical line cha rac teri stics 
(ana lysis subsection bo undary) 

Section o r subsection line capaci ty , tr ain s per day 

Sec t ion o r subsection li ne capacity , can per day 

Section or su bsection length. miles 

To Galv es ton 

NOTESc 0 
1. MP tr ackage righ ts on IV'K T, 85.5 miles, (84.0 miles si ngle track , 

1.5 mil es, double t rack) ; note MP has the more cri t ica l capacity 
constrai nt 

2 . Trackage rights on Dallas UT, 1.5 m iles. single track 

3. Al and FW&D trackage rights o n MKT. 28.2 miles, double track 

4 . Al and FW& O Joint trackage, 2 14.2 miles, single track 

5 . Al and FW& O trackage rights on Ho usto n B&T, 11 .5 mi les , 
si ngle track 

6 . MP tr ackage rights on SP, 26.9 miles. single track 

7 . SP trackage rights , 46.6 mi les , si ngle t rack 

8 . RI , FW&D, MP trackage rights , 20 .3 miles, single track 

9 . Portion of Gaines ville•Clebu rne crew district 

10. Local swi tch ing , Oall as•Ennis 

11 . Capacity may be overes t ima ted, timetable/ train orde r o pe ration 

This corridor to the Gulf is served by five routes with 
a density of about 80 MGT total. The shortest line is op
erated by the Southern Pacific (266 miles), and the lon gest 
by the Santa Fe (338 miles) . The Santa Fe line has the 
highest density ( 27 MGT ) and the highest capacity ( 48 
MGT) . Altogether there are about 1500 route miles, 
which taken together have almost double the capacity re
quired to haul the current traffic levels. 

Table 7.-The Dallas/Ft. Worth-Houston Corridor 

Rail Routes 
Route 
Miles 

Santa Fe ------------------------ 338 
Missouri-Kansas-Texas ____________ 322 
Rock Island --------------------- 289 
Missouri Pacific __________________ 279 
Sou thern Pacifi c _________________ 266 

TOTALS : _________________ 1494 

' See footnote, Table 1. 
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Average 
Line Line 

Density Capacity 
(MGT) (MGT)' 

27 48 
11 22 
7 29 

16 37 
20 21 

81 157 



CHICAGO-SOUTHERN GATEWAYS 
CH ICAGO 

Bensenville 

l3 
134501 
164 .2 

Howell 

To Detroit 

68 74 
110,2001 111 1001 

133 .5 Garrett 
6
5 

6 
To Pittsburgh 

+++ 181~d 11 1 1 1 l I I I I I I I I I I I ■ I I I I I I I I I ~ -.:.++1--1-+ll~--

Indianapolis (Avon) 

LOUISVILLE 

M ILEAGES · 

B&O 

C&O 
ConR;u l (Ci ncmndtd 

5L 
176441 
34.1 

363.9 
282.3 
283.5 

ConAa ll l l ou,svi llel 303 .9 
L&N (Evansvill e) 308 .0 

L&N (Lou 1sv 1lle) 

MILW 

308 .0 
343.3 

Desh ler 

Lima 

16 
124401 
130.7 

EVANSVILL E 

• 
X 

63 

LEGEND : 

Section or subsection primarily double track 

Section o r subsection primarily sm91e track 

Crew c hange point !an alysis sect ion bounda ry) 

Ma1or change in traffic demand !ra,I Junction) , 
trJ : k configuration , or physical line cha racterist1C1 
!ana lysis subsectio n bou ndary ) 

Section or subsec t ion hne capac ,ty, trains per day 

(9450) Section or subsection ltne capac11y , ca rs per day 

142 .2 Section or subsection length, mi les 

NO T ES : O 

1. C&O trackage rights on EL , 8 mi les, double track ; 
trackage rights on B&OCT. 6 .5 miles, double track 

2 . MILW trackage rights on l &N, 73 .6 miles, single tr ack 

3 . Ml LW trackage rights on IHB. 25.5 mi les, double track 

4 . Ml LW trackage rights on B&OC T , 15.7 mi les, single track 

5 . Capacity may be 011erest1mated : timetable/ train orde r 
ope ration 

6 . Joint trackage l&N / C&E I, 64 .6 miles 

Traffic which radiates from Chicago towards the Ohio 
River is generally de tined for the Southern Region th rough 
three gateway cities, Evansvill e, Louisville and Cincinnati. 
However, while the largest portion of the North/ South 
traffic is carried by onl y two railroads (Southern and Louis
ville and Nashville), five rai lroads operate between Chi
cago and these gateways. 

Table 8 .-The Chicago-Southern Gateways Corridor 

The L&N provides one carrier service to Evansville and 
Louisville, while the Chessie (B&O and C&O), Milwaukee 
Road and ConRail interchan ge at Louisville and Cin cinn ati 
with Southern and L&N. The railroads north of these gate
ways have considerable excess capacity- about two and 
one-half times greater than the traffic handled. 

The two carriers operating south of these Southern Gate
ways have an additional advantage in that they can aggre
gate additional traffic to and from other Midwestern in
dustrial cen ters such as St. Louis, Detroit, and Toledo. This 
enhan ces density considerably more than if they had to 
rely exclusively on the Chicago traffic. 

Rail Routes 
Route 
Miles 

Baltimore & Ohio ( to Cincinnati ) __ 364 
M il waukee Road (to Louisville) ____ 343 
Loui svill e & Nashville 

( to Evansvi lle) ________________ 308 

Loui svill e & Nashvi ll e 
( to Loui sville) ___________ _____ _ 308 

ConRai l (to Lou isville) __________ 304 
Con Rai l ( to Cincinnati) __________ 284 
Chesapeake & Ohio 

( to Cin cinna ti ) _________ _______ 282 

TOTALS: _________________ 2193 

1 See footnote, Table 1. 
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Average 
Line 

Density 
(MGTJ 

37 
5 

17 

8 
13 
4 

7 

91 

Line 
Capacity 
(MGT) 1 

26 
27 

37 

24 
26 
45 

42 

227 



CHICAGO-PITTSBURGH CORRIDOR 

CHICAGO 

MILEAGES : 

Con Rail (via Cleveland) 448 .7 
ConRail (via Ft . Wayne) 438.2 
B&O 464.4 
N&W 451.4 

LEGEND: 

156 
(22,766) 

141 .0 

I I I I I I I I Section or sub~ection primarily double track 

---- Section or subsection primarily single track 

• Crew change point (analysis section boundary) 

X 

63 

(9450) 

142.2 

Major change in traffic demand (rail junction) , 
track configuration. or physical line characteristics 
(analysis subsection boundary) 

Section or subsection line capacity, trai ns per day 

Section or subsection line capacity , cars per day 

Section or subsection length , miles 

To Detroit 
Buffalo 

(Con Rail) 

Although USRA conducted a thorough planning effort 
for the Northeast and Midwest Region, that effort concen
trated more heavily on the railroads in reorganization rather 
than on the two key solvents in the region-the Chessie and 
the Norfolk and Western. When -the remaining through 
routes of Con Rail, along with the Chessie ( B&O and C&O) 
and N&W lines, are considered in aggregate, there is ca
pacity considerably in excess of the current traffic levels. 

An initial examination looked at the through lines be
tween Chicago and the Mid-Atlantic coastal region. This 
analysis found the entire corridor to have excessive capacity. 
However, when several subsets of the corridor were con
sidered, it was discovered that a significant decrease in 
capacity, along with an increase in line density, occurred 
East of the Buffalo and Pittsburgh gateways. This examina
tion allowed a better definition of the corridor which was 
determined to be Chicago to Pittsburgh and Chicago to 
Buffalo. 

To Buffalo 

Rook 

PITTSBURGH 

NOTES: ~ 

1. 9 .3 miles 3 and 4 tracks, ABS 

2. Trackage rights on Con Rail, 15.8 miles , double track 

3. Con Rail trackage rights, 22.8 miles, double track 

4. Portion of New Castle-Connellsville crew district, 108.9 mile 

Table 9.-The Chicago-Pittsburgh and 
Chicago-Buffalo Corridor·s 

Rail Routes 

CHICAGO to PITTSBURGH 

R oute 
Miles 

Baltimore & Ohio ________________ 464 
Norfolk & Western _______________ 451 
Con Rail ( via Cleveland) _________ 449 
Con Rail ( via Ft. Wayne ) _________ 438 

TOTALS: _________________ 1802 

CHICAGO to BUFFALO 
Chesapeake & Ohio ______________ 530 
ConRail (via Detroit) ____________ 530 
Norfolk & Western _______________ 511 
Con Rail ( via Cleveland) _________ 506 

TOTALS : _________________ 2077 

'See footnote, Table 1. 

Average 
Line 

Density 
(MGT) 

35 
32 
70 
26 

163 

7 
15 
33 
74 

129 

Line 
Capacity 
(MGT)' 

91 
54 

150 
126 

427 

21 
43 
61 

109 

234 
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CHICAGO 

Barr 

CHICAGO - BUFFALO CORRIDOR 

Grand Rapids 

Ft. Wayne N&W 

NOTES:,c:> 
1. C&O trackage rights on ConRail , 17.9 miles, double track 
2. C&O trackage rights on Con Rail , 0.9 miles, double track 
3. C&O trackage rights on ConRail, miles, double track 

4. Crew assumed to make round trip 

5. 19 miles. 3 tracks 

46 . 
(51981 
126.9 

6. C&O trackage rights on ConRail 13.7 miles, (3.0 miles single track, 
107 miles double trackl 

8. Capacity may be overestimated because of timetable / train 

order operation ' 
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DETROIT 

MILEAGES: 
C&O 597.4 
ConRail (via Detroitl 529.6 
ConRail (via Clevelandl 505.5 
N&W 510.9 

BUFFALO 

Frontier 

Bison 

(N&W 
C&OI 

BUFFALO 



CHICAGO- KANSAS CITY CORRIDOR 

111 I I 11 I I 

• 
X 
63 

(9450) 

142.2 

Kansas City (ICG) 

LEGEND: 

28 
(3276) 34 18 
161 .4 + (2108) 

~ 
62 

(5384) 

Section or subsection primarily double track 

Section or subsection primarily si ngle track 

Crew change point (analysis section boundary) 

Major change in traffic demand (rail junction), 
track configuration, or phsical line characteristics 
(analysis subsection boundary) 

Section or subsection line capacity, trains per day 

Section or subsection line capacify , cars per day 

Section or subsection length , miles 

Jefferson City 

NOTES : C::) 
1. Commuter traffic 

2 . Triple track, 30.9 miles 

3 . BN trackage rights on N&W, 16.0 miles (15.1 miles, 
single track, 0 .9 miles, double track) 

4. N&W trackage ri~hts on ATSF , KCT, 36.5 miles 
(34.4 miles, double track, 2. 1 miles, single track) 
ATSF trackage rights on KCT, 6.2 miles, double track 

5. ICG trackage rights on KCT, 6.8 miles , double track 

6. 3 tracks, 16.6 miles 

7. 4 tracks, 2.1 miles 

8. C&NW trackage rights on BN , St. Joseph Terminal , 
ATSF, 8 .9 mi~s. (0.8 miles, double track, 8.1 m iles, 
single track) 

9. C&NW trackage rights on MP, 24.3 miles, single track 

CHICAGO 

Corwith (ATSF) 
Brighton Pa;k (I CG) 

I 
Lander, (N&W) 

Blue lsla.nd (RI) 
I 

Yard Center (C/EI) 

74 
(9028) 
64.6 

Woodland Jct . 

To Evansville, Nashville 

MILEAGES: 

ATSF 450.0 
BN 455.1 
C&EI /MP 551 .0 
C&NW 543.8 
ICG 450.3 
MILW 483.3 
N&W 508.4 
RI 492.9 

10. MILW trackage rights on RI , 42.5 miles, (38.5 miles , 
double track, 4 .0 miles , single track) 

11 . RI trackage rights on KCS , KCT, 8.8 miles, double track 

12. MILW trackage rights on DRI , C&NW, 37.3 miles, 
single track 

13. MILW trackage rights on RI , 26.5 miles, double track 

14. Ml LW trackage rights on KCS, 1.3 miles , double track 

15. C&EI trackage rights on Con Rail , 70.0 m iles, single track 

16. C&EI trackage rights on joint ConRail/ lCG trackage, 
5 . 7 miles, double track 

17. C&EI trackage rights on TRRA, 9.2 miles, double track 

18. MP has two routes, Jefferson City-Neff Yard, both 
primarily single track 

19. Capacity may be overestimated; timetable/train order 
operation not explicitly evaluated by analysis 

The Chicago to Kansas City corridor is served by more 
rail routes (8) than any other corridor identified. The 
most dense line is operated by the Chicago and North
western (33 MGT) , whereas the Illinois Central Gulf route, 
although the shortest ( 450 miles) handles only 6 MGT. 
Altogether the nearly 4,000 mil es of rail routes carries 
about 150 MGT, which is considerably less than the 360 
MGT capacity. The rationalization process in this corridor 
is complicated because it exists in the heart of the Granger 
area, and most of the routes are key arteries in the in
dividual roads' networks. 

Table 10.-The Chicago-Kansas City Corridor 

Rail Routes 
Route 
Miles 

Missouri Pacific _______________ __ 551 
Chicago & North Western ________ _ 544 
Norfolk & Western _______________ 508 
Rock Island _____________________ 493 
Milwaukee Road _______________ __ 483 
Burlington Northern _____________ 455 
Santa Fe ________________________ 450 

Illinois Central Gulf ______________ 450 

TOTALS: __________________ 3934 

' See footnote, Table 1. 
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Average 
Line Line 

Density Capacity 
(MGT) (MGT)' 

18 45 
33 6 
19 14 
18 43 
11 40 
22 51 
40 139 
6 24 

167 362 



APPENDIX 3 

Individual Analyses of Major Transportation Zones 

The following summaries of the findings of analyses of 
the total of 11 Major Transportation Zones requiring Cate
gory A Mainline internal or external access or both are 
based upon 1973 carload traffic data. 

Zone 1: Bangor, ME 

Total traffic attributable to the Bangor Zone is about 
116,000 cars. Major commodity groups are lumber and 
wood products, petroleum and coal pro-ducts, and pulp and 
paper products. Major traffic flows involvin g the zone are : 

Zone Numbers 
No. of Percent Cumulative 

Origin Destination Cars of T otal Percentage 

1 1 36,300 31 31 
1 2 15,500 13 44 
2 1 12,000 10 54 
1 74 2,800 2 56 
1 58 2,600 2 58 
1 4 2,100 2 60 

Data indicates that 54 percent of Bangor's traffic moves 
within the Bangor Zone or between Zones 1 and 2. The 
remaining 46 percent requires a Category A connecting 
mainline between the Bangor area and the mainline sys
tem in Massachusetts. It is necessary to designate as Cate
gory A Mainline a joint interline route composed of lines 
of the Bangor and Aroostook (BAR ), Maine Central (MEC) 
and Boston & Maine (BM) railroad . From Oakfield to 
Northern Maine Jct, a BAR line of 5.5 MGT density is desig
nated; from Bangor to Portland a MEC line of about 7 
MGT; and from Portland to Ayer a BM line of 12 MGT. 

Zone 2: Augusta , ME 

The Augusta zone generates 83,000 cars of which the 
major commoditie are lumber and wood products, pulp 
and paper product , and petroleum or coal products. The 
major traffic movements involving the zone are: 

Zone Numb ers 
No. of Percent Cumulative 

Origin Destination Cars of T otal Percentage 

1 2 15,500 19 19 
2 1 12,000 15 34 
2 14 8,900 11 45 
5 2 3,600 4 49 
2 2 3,000 4 53 

Augusta requires connectivity to Bangor, as well as the 
national mainline network; the joint route designated be
tween Bangor and Ayer should satisfy that need. 

Zone 166: Escanaba, Ml 
Escanaba accounts for 148,000 cars ; major originating 

commodities are lumber and wood products and pulp and 
paper products; major received commoditie are metallic 
ores. The largest flows attributable to the zone are: 

Zone Numb ers 
No. of Percent Cumulative 

Origin Destination Cars of Total Percentage 

167 166 124,200 84 84 
166 166 3,700 3 87 
166 171 3,400 2 89 

Since 84 percent of Escanaba Zone traffic moves from 
Marquette (Zone 167 ), the two zones require connectivity. 
Accordingly, the Chicago and orth Western line between 
I hpemin g and Escanaba is designated Category A Main
line. Escanaba Zone traffic moving to or from other zones 
does not justify line upgrading to provide connectivity 
beyond. 

Zone 167: Marquette, Ml 
Metallic ores constitute about 60 percent of the total of 

221 ,000 carloads generated by Marquette. Major freight 
moves involving the zone are: 

Zone Numb ers 
No. of Percent Cumulative 

Origin Destination Cars of T otal Percentage 

167 166 124,200 56 56 
167 167 57,800 26 82 
167 155 4,900 2 84 

Since 82 percent of Marquette traffic moves internally or 
to Escanaba, the zone is sufficiently served by the CNW 
line designated to provide connectivity for Zone 166 above. 

Zone 198: Parkersburg, WV 
Parker burg accounts for 99,000 car , of which the major 

incoming commodity is coal (58,500 cars) and the major 
originating commodities are chemicals and nonmetallic 
minerals. Major traffic movements involving Parker burg 
are: 

Zone N umbers 
No. of Percent Cumulative 

Origin Destination Ca rs of Total Percentage 

195 198 43,900 44 44 
197 198 8,000 8 52 
200 198 3,900 4 56 
198 197 3,300 3 59 
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To provide the connectivity required by this level of 
traffic generation, the Baltimore and Ohio (BO) between 
Grafton, WV, and Chillicothe, OH, via Parkersburg, now a 
Category B Mainline, is redesignated "A". The BO between 
Grafton and Cumberland (MD), is Category A on the basis 
of density. 

Zone 255: Ft. Myers, FL 
Ft. Myers generates 117,000 cars; major traffic flows 

are : 

Zone N umbers 
No.of Percent Cumulative 

Origin Destination Cars of Total Percentage 

258 255 39,200 34 34 
254 255 24,300 21 55 
256 255 19,200 16 71 
255 254 8,200 7 78 
255 255 5,400 5 83 

Since the majority of freight traffic attributable to Ft. 
Myers originates in the eastern half of the zone, the Florida 
East Coast Line between Marcy ( crossing of the Seaboard 
Coast Line A Mainline) and Lake Harbor (around Lake 
Okeechobee) is designated a Category A Mainline for serv
ice within the zones as well as to connect the zone with the 
national mainline network. 

Zone 259: Panama City, FL 

The Panama City zone accounts for 85,000 cars ; major 
commodities are lumber and wood products and pulp and 
paper products. Largest freight flows involving the zone 
are : 

Zone N umbers 
No. of Percent Cumulative 

Origin Destination Cars of Total Percentage 

261 259 15,700 19 19 
259 259 8,400 10 29 
264 259 6,700 8 37 
247 259 5,400 6 43 
209 259 4,200 5 48 
266 259 3,700 4 52 
259 260 3,000 4 56 

The highest concentration of freight generated in the zone 
moves between Bay, Washington and Jackson counties and 
Transportation Zones in the States of Alabama and Ten
nessee. The volume of the movement requires that Panama 
City be provided direct access to the mainline system. The 
Atlanta and Saint Andrews Bay (ASAB ) , a Class II rail
road company, is the sole rail route serving Bay County 
and linkin g it with the above-cited two counties in the zone 
and also linking Bay County with the mainline network. 
Designation as Category A Mainlines of the ASAB line 
between Panama City and Cottondale and of the Louisville 
and Nashville line between Cottondale and Flomaton via 
Pensacola, provides the required access for Zone 259 to 
Alabama and Tennessee. As a Class II railroad company, 
the ASAB is not required to report its density levels. Its 
Class II status, which is based solely on the level of annual 
gross operating revenue, should not be assumed to reflect its 
traffic density level, however. 

Zone 278: Baton Rouge, LA 

Baton Rouge accounts for 96,000 cars. Inter-Zonal traf
fic flows are relatively fragmented-only five involving 
more than 2,000 carloads. Major moves are : 

Zone Numbers 
No. of Percent Cumulative 

Origin Destination Cars of Total Percentage 

146 278 8,100 9 9 
278 276 5,400 6 15 
277 278 4,300 5 20 
296 278 3,000 3 23 
278 277 2,300- 2 25 

Flow fragmentation complicates selection of an interacting 
zone justifying connectivity. However, a high percentage 
of Baton Rouge Zone traffic moves via major north-south 
grain routes. The Illinois Central Gulf line between Baton 
Rouge and the high density mainline at Hammond is desig
nated Category A Mainline. 

Zone 295: Two Harbors, MN 

The Two Harbors Zone generates 117,000 cars of which 
metallic ore is the predominant commodity. Largest freight 
flows involving the zone are: 

Zone Numbers 
No. of Percent Cumulative 

Origin Destination Cars of Total Percentage 

296 295 112,300 96 96 
295 170 800 1 97 
297 295 600 1 98 

Since 112,000 cars move between Zone 295 and Zone 296 
(Duluth) , Two Harbors requires connectivity with the 
Duluth Area. The highest density line available in the 
area, the Duluth, Missabe and Iron Range, is designated 
Category A Mainline from Two Harbors via Allen 
Junction to Iron Junction, at which point it connects with a 
high density mainline in the Duluth zone which is currently 
of Category A Mainline status. 

Zone 297: Bemidji, MN 
The Bemidji zone accounts for 255,000 cars, of which 65 

percent is iron ore. Major traffic flows involving Zone 297 
are: 

Zone N umbers 
No. of Percent Cumulative 

Origin Destination Cars of Total Percentage 

297 296 172,200 68 68 
118 297 17,100 7 75 
297 297 10,500 4 79 
297 300 8,900 3 82 

Since 68 percent of Bemidji's traffic moves to Duluth, the 
Burlington orthern line between Grand Rapids, MN, and 
Brookston in the Duluth zone is designated as Category A 
Mainline. 
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Zone 370: Corpus Christi, TX 

The Corpus Christi zone accounts for 96,000 cars; the 
most important commodities are metallic ores, nonmetallic 
minerals and chemical products. The largest flows involving 
the zone are: 

Zone Numb ers 
N o. of Percent Cumulative 

Origin Destination Cars of Total Percentage 

390 370 5,800 6 6 
349 370 4,300 4 10 
378 370 4,300 4 14 
370 268 4,000 4 18 

376 370 3,700 4 22 
371 370 3,500 4 26 
381 370 3,100 3 29 
370 374 2,300 2 31 
346 370 2,300 2 33 
370 367 2,200 2 35 
345 370 2,200 2 37 
340 370 2,100 2 39 
375 370 2,000 2 41 

Freight flows associated with Corpus Christi are frag
mented. The primary need, therefore, is for connectivity 
to the mainline network in the Houston area, which provides 
direct access to the largest selection of routes beyond. The 
highest density route available for the purpose, the Missouri 
Pacific between Robstown and Alvin, is ·designated a Cate
gory A Mainline. 
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