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Executive Summary

This report commences a series of studies mandated by
Congress under various sections of the ™ .ilroad Revitaliza-
tion and Regulatory Reform Act of 19 to determine the
best means to rehabilitate and revitalize the nation’s rail-
roads. It is produced in accordance with section 503(b)
of the Act and is intended both to nrovide a means for
classifying the lines of the Class I ra oads 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 1 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 categories and designations by
January 30, 1977. In establishing 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 encompassing both mainlines and branch-
lines. All rail lines were then designated into these cate-
gories. Thus, a prioritizing of rail lines is initiated which
will serve as a guideline for 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 same system carries nearly
two-thirds of the traffic. By careful rehabilitation of the
most important links, scarce capital resources will be pru-
dently invested.

i

The report develops the following six preliminary cate-
gories shown below and then describes an orderly desigr--

tion process for each line comprising the approximatc.,
193,500-mile Class I rail system.

Percent of
Designate ~
Route-Mil
Category Category of Class I
Title Description Rail Network
1. A Mainline @ 20 million or more gross ton-miles 15.5
per mile per year (“gross tons’)
® Three or more daily passenger op- 0.8
erations in each direction
® Major Transportation Zone connec- 0.8
tivity
2. Potential ® A temporary status for through 11.6
A Mainline lines located in Corridors of Excess
Capacity. They will be designated
to another category upon resolution
of the redundancy.
3. B Mainline ® Less than 20 million gross tons but 21.7
at least 5 million
4. A Branchline @ Less than 5 million gross tons but 21.9
at least 1 million
5. B Branchline ® Less than 1 million gross tons 25.6
6. Defense- ® Required for access of oversized 2.1
Essential military shipments
Branchline

A national map of the rail lines designated by category
is contained, along 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 commencing within 30 days after pub-
lication of this Report. The Department will issue its final
classification and designation report on or before Janu
30, 1977, after considering all comments of this Report.
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ibilitate facilities, including track, under

{eeds Study.

the Fe ral Government and railroad industry is to deter
mine where to invest in fixed plant > allow sufficient
earnings generation to cover the cost of t  capital expended
Without sufficient traffic volumes, earnings will not be suf:
ficient to pay back the investment.

Explanation of Terms

Before proceeding further. it is necessary to define and
explain some words and phrases. The following lis
limited and excludes terminology which has been repeate
defined in other documents, such as the Regional 1
Reorganization Act of 1973, and especially reports pro-
duced  erefrom, such as the Preliminary System Plan :
Final System Plan of the United States Railway Association
(“USRA”) :

(1) Standard means a criterion utilized to determine the
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-
fication of rail lines.

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

(5) Mainline means a rail line which incurs a relatively
high density of freight or passenger usage or whick
is essential. or potentially essential, for providing
rail service to major markets. (See sidebar for
further explanation of terms (5) and (6).)

(6) Branchline means all rail lines other than mainlines

The Distinction Between

" the Act requircs branchline as well
the definitions of those terms have
the discretion of each railroad and
Consequently, there is no generally
ither term. What one carrier desig-
1ay display the traffic character of a
inline on another railroad. Further,
ions are rooted in history, reflecting
ies of varying system profile. For
st heavily used lines in the nation—
tral (now ConRail) through route
{.. and Fnola Yard at Harrisburg,
olumbia and Port Deposit Branch.

sidered denoting stub-ended lines as
nes connecting at both ends as main-
however. posed a number of both
First. it is difficult if
t to define rigorously the bounds of

1l dilemmas.

miple. in an instance where a stub-
‘ts two mainlines (see illustration),
¢ defined as A to C. or B to  with
h 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 (c.g.. a line serving a mine) would be classified

Mainlines and Branchlines

Lawson

Mainline
Seigel
Pitkonis

Mainline
Haine

Levy
Romans “ ¢

unrealistically as a branchline. In these circumstances, the
only rational method to create meaningful categories foi
mainlines and branchlines is to classify them, as the statutc
directs. in terms of their level of usage as measured it
eross tons. and taking into account the other appropriate
factors described in Chapter 2. Therefore, for purposes o
this Report. branchlines are those lines which carry lighte:
density traffic. whether they are stub-ended lines, low
density through lines, or lines which connect two throug!
routes,










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, produces
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.

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 increases, and leads to the conclusion that it is
generally desirable to operate heavy traffic levels over fewer
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

*Tt 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 1

A CORRELATION OF RAIL FREIGHT CARRIED AND
ROUTE MILES FOR CLASS I RAILROAD LINES IN
THE UNITED STATES
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continue to decrease as density increases. but at a slower
rate.’

A final aspect of density as a standard for classifving
rail lines is the insight it provides into the type of rail opera-
At the lower end of
the density range. for example. a line is likely to support

tions being carried out on the line.

only local freight trains. operating on a frequency of no
more than one train per day. and performing all of their
own switching chores. As densities increase. they indicate
lines which will support increasingly greater specialization
in freight car classification and higher throughputs.
In summary, from this discussion of the density standard
there can he developed five basic conclusions:
t1) Traffic density is an effective measure of the level
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

*For more data on the relationship between maintenance costs and
density, see Appendix 1.

rail traffic moves on a rather small portion of the
total rail plant and. conversely. that a rather large
portion of the rail plant carries an almost imper-
ceptible level of traffic.

Since it is not feasible to calculate directly and with
accuracy the economic viahility of individual rail
lines. trafic density—though it is not alwavs com-
pletely accurate—is the best available indicator.

(41 The fact that unit maintenance costs tend to decrease
per carload as traffic density increases means that
financial benefits can accrue to the railroads from
concentrating traffic onto lines of higher densities.

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 clear why density should be, and is, the principal
standard to be used in the classification of the rail system
for both mainlines and branchlines.



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

Passenger Density

Although the railroad industry’s overriding contribution
to the Nation is fron freight transportation, rail passenger
service also makes a significant and vital contribution to
the transportation system in several areas of the country.
Unlike the density of freight operations. which is measured
in gross tons, however. the density of passenger operations
is most reasonably and accurately
frequency of service.

measured in terms of
or the number of trains per day.

This stems from the fact that roadway requirements for
passenger services depend upon their frequency and service
level. not on their weight! For example. many carriers
move 20-25 freight trains daily over a single-track line.
Even though opposing trains require numerous slowdowns.
this kind of delay in carrying freight is seldom a problem
for even the most service-sensitive shipper. since it accounts
for a very small part of the total transit time. This kind
of delay, in contrast. in the operation of a similar number
of passenger trains running at 80-100 miles per hour over
a single track. would cause a considerable loss of average
speed, with a significant negative 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
eicht-car, locomotive-hauled passenger train weighs from 550-600 tons.
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service provided. Studies conducted by FRA during the
Metroliner demonstration between Washington, D.C., and
New 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 attractive travel option. This higher
sensitivity to delay, along with the need to maintain a
relatively high average speed. means that, at high passen-
ger service frequencies. there is likely to be a requirement
for some degree of separation or segregation of freight and
passenger service. Based on the current pattern of rail
passenger service in this country. the only area where
passenger train frequencies are high enough to raise the
issue of segregation or separation of fac111t1(‘ is in the
Northeast Corridor between Washington. D.C.. and Boston,
Mass.

In other geographic areas the frequency of daily passenger
train service is relatively low, and passenger services can
easily be routed on freight mainlines, since operating pat-
terns on such lines can generally be adjusted to ensure that
the passenger trains are not delayed. Combining freight and
passenger operations where passenger frequencies are low
is also economical because a low level of passenger usage
cannot justify the expense of maintaining the roadway to
a level which permits comfortable,
train performance. Indeed.

high-speed passenger
given the usual close correla-




tion between level 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 trains are op-
erated daily in each direction.

The Second Standard: Service to Major Markets

The first standard of classification—density—might. at
first glance, seem adequate to cover all segments of the
rail network. But while density is a good measure of the
level of usage of individual lines, it fails to take full account
of the impact of individual 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
trafic to assist in developing a standard that would ensure
that major trafic centers are served by the highest pri-
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
dividing the continental United States into a total of 186
Transportation Zones. For purposes of this Report it is
sufficient to characterize the basis for establishing the re-
spective zones as the optimum means 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 USRA’s Preliminary System 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 service analysis were
provided from annual surveys by the Department of the
flow of rail freight within the United States. These surveys
are carried out by sampling the waybills covering rail car-
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-
vides the statistical basis for application of the standard
for service to major markets in the line-designation process.

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

Table 2.—Loaded Cars Originated and Terminated

Cumulative

No.of No.of Cars Percent Cars

Range of Loaded Cars Zones  (millions) of cars (millions)
greater than 150,000 ... 74 25.1 56 25.1
100,000-150,000 .. —____ 49 5.8 13 30.9
75,000-100,000 _________ 46 4.0 9 349
50,000-75,000 __________ 77 4.7 10 39.6
25,000-50,000 ___._______ 101 3.7 8 43.3
10,000-25,000 . .__.—._-_ 87 1.5 3 44.8
less than 10,000 ____._.._ 52 0.3 1 45.1

SOURCE: FRA Waybill Data, 1973

To determine an appropriate basis for the service to
major markets standard, the Transportation Zone analysis
was made as follows:

(1) Every zone was checked in order to determine
whether its major traffic generating points are served
If =o. the

zone was eliminated from further analysis.

by at least one high-density mainline.

(2) The remaining zones were divided into two groups:
zones generating more than a threshold number of
freight carloads per year, in terms of either origina-
tions or terminations—identified as “major” zones,
and zones of lesser traffic activity.

(3) Zones below the carload threshold were eliminated
from further consideration as potential candidates
for the requirement of highest category mainline

For such zones, access lines of a lower

priority category are considered adequate.

service.

(4) Zones remaining in the study universe were then
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 sufficient
level of traffic to absorb a relatively high proportion of
the railroad mainline capacity used to provide service.
When this relationship is distorted, the resulting cost im-
pact damages all competitors and the Nation 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 trafhic centers.’

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

® Number 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-
It should be recognized
that a certain level of excess capacity is necessary,

parison to annual density.

® 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) (MGT)
Rock Island .. _.._ 485 15 48
Burlington Northern _________ 435 38 49
Soo Line — e __ 435 19 24
Chicago & North Western __. 412 19 51
Milwaukee Road ___________ 404 20 100
TOTALS: e _ 2,171 111 272

The two cities are served 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 five 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-

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.®

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 maintenance and rehabilitation funds can be concen-
trated on fewer lines. And third, they might downgrade
one or more routes.

In order for the carriers in Corridors of Excess Capacity
to have the greatest flexibility 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, financial 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 providing access from the
mainline system to the various defense installations requiring
access for oversize 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
unique 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

CHICAGO—-MINNEAPOLIS CORRIDOR
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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 safety 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 .

® three or more daily passenger
operations in each direction

20 million or more gross tons

® major Transportation Zone
connectivity
(2) Potential A ® (Corridors of Excess Capacity
Mainlines
(3) B Mainlines ® at least five, but less than 20
million gross tons
(4) A Branchlines ® at least one, but less than five
million gross tons
(5) B Branchlines ® less than one million gross
tons
(6) Defense-Essential ~ ® A or B Branchlines required
Branchlines 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 using 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 mainlines 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 existing condition, service levels, and alternatives avail-
able. Such considerations will be addressed 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
service, 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 upgrading to that highest category 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 investment which would ordinarily be required to
maintain a line of highest priority.

3. Service to Major Markets Test—Is a route with a den-
sity of less than 20 million gross tons required to provide
rail route linkage for Transportation Planning Zones 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 judgment, provides a reasonable stand-
ard for connecting major markets to the mainline system
if they are not served, for some reason, by a line meeting
either the freight or passenger density test.

Category Potential A Mainlines (Corridors of FExcess
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 defined as “Corridors of
Excess Capacity.” A Corridor of Excess Capacity is de-
fined as one in which three or more parallel through routes,
operated by three or more carriers, serve the corridor and
the practical traflic-handling capacity of the combined routes
exceeds the actual traffic density (in gross tons of the com-
bined lines) by 50 percent or more.! In such a corridor,
all through rail lines between major markets, without regard
to their actual densities, are designated as Category Poten-
tial A Mainlines.?

The purpose of providing equal status for each of these
lines is to avoid pre-judgment by the Department of the
relative treatment of the competing 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 existing 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 cor-
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 classified 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 determining 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 handling 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 considerable detail, the State network structures
are divided.

Coding of Categories

On each of the state and district 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 full corporate titles of the owning
rail companies to which the initials refer are listed in

Volume II.

After being coded, each line was analyzed and assigned

the link number.

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—Category 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-
tified by carrier. Under the provisions of Sec-
tion 503, data are not required to be submitted
by Class II railroads.
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raffic builds, specialization of trains is possible. At
t level of density, up to 5 million gross tons, enough
»xists to run higher frequency with some trains stop-
ily at intermediate yards and major shippers. Build-
fic further justifies yards with greater classification

zation and higher throughput. Classifications can be

I3

made for more distant destinations, thus allowing many
internmediate yards to be completely hypassed.

Cost of Maintenance as Related to Density

For average track, the cost of maintenance is roughly
divided between a fixed cost and a variable cost based on
thc movement of traffic.! 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 trafhic Icvels 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 increases as the density falls.? The low main-
tenance costs cited for some low-density lines reflect the fact
that maintenance is being deferred and the lines will ulti-
mately become inoperable.

2. Considerable maintenanee expense 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 hest of
times, were not adequate, many railroads have not been
able to survive economic downturns. At one point in the
1930’s, one-third of all rail mileage was owned by carriers
in reorganization. Then World War 11 brought traffic levels
that produced profits that not only pulled most carriers out
of bankruptcy, hut also allowed significant 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.
right-of-way facilities began at this point since subsequent
earnings were inadequate to provide the necessary funding
for facility improvements except for a few of the strongest

Much of today’s problem of deteriorated

carriers.

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

!For average track, median costs are associated with subgrade
stability, ballast, ties, track inspection, rail wear. lining. 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 failed 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 Northeast and
Midwest region. The impact on service quality and effi-
ciency was so great that only the provision of substantial

trend. The

problem is also reaching an acute stage on many of the

Federal financial assistance could reverse tk
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
cate that the
problem is growing and could reach a critical point in the

serious at this time. The trends, however, in

not too distant future.

The deferral of maintenance on many lines represents a
necessary economic response to declining lev  of demand.
Not all (perhaps not even a majority) of those lines with
serious maintenance deficiencies should be rebuilt. The
challenge to both privatc sector and government-assisted
financing 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.

FIGURE 2
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FIGURE 3
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Figure * illustrates the major track components and the
variables wuich affect the cost of maintaining 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 grades 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 is 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.* The TOPS study
is based largely on Southern Pacific’s experience, while the
Dyer work examined the Northeastern railroads.” 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

* 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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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 carriers’ traffic

greatly enhances the density over this segment.

The opportunities for paired trackage do not exist every-
where, but where they do. they represent the lowest cost
method to expand capacity and increase operating flexibility.

SUMMARY
To summarize the preceeding discussion, several points
relating to line density are pertinent:
1. Large amounts of traffic move on a rather small amount
of the total rail plant.
2. Increasing line density leads to a decrease in unit costs
for track maintenance.
3. Additional concentration of traffic on major mainlines
to gain both cost and service benefits appears both
feasible and desirable.
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APPENDIX 2

Corridors of Excess Capacity

Throughout the northeastern and granger regions of the
country a critical problem confronting the rail industry is
underntilization of facilities.  The bankruptey of the north-
castern roads brought the light density branch line side of
the issue into clearer focus. but. because of the higher costs
associated with the mainline facilities. a thorough investiga-
tion must now be undertaken of this 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 are associated with density. it is essential that an
appropriate equilibrium between capacity and density is
maintained.  Consequently. quantification of the disparity
between capacity and density is crucial to an assessment of
the degree to which mainline facilities are underutilized
and some costs needlessly incurred.  Socially and economn-
ically unjustificd investments in mainline facilities exist
most frequently in freight corridors where available traflic
does not require more than two mainline routes. How-
cver, in many areas excess capacity develops, with the result
that realizable benefits are not provided. and in fact serviee
deterioration sets in.

In the Departnient’s judgment the following criteria define
a corridor of excess capacity:

(1) The corridor is served by three or more mainline

through routes providing through service.

(2) The total capacity of the mainline through routes

exceeds their annual density hy 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 Parametric Line Capacity Analyzer, a tool de-
veloped for the FRA in 1973, which is based upon a mini-
mum-level-of-service (MLS) concept of capacity. USRA
also used the Analvzer during development of the Final
System Plan.

The MLS capacity has been defined for analysis as: the
volume of trains at which a stati:tically significant (less than
5 percent) number of “critical” trains wiil exceed some
“Critical”

trains are those which have been determined. by examina-

maximum acceptable trip time over the line.

tion of the lines being analyzed. as most likely to constrain
capacity. These will vary somewhat from line to line, de-
pending upon the characteristics of the line being analyzed.
How critical trains are determined and what a maximum

acceptable trip time is will be discussed later.

Determination of the capacity of a line. once a “maximum
acceplable trip time for critical trains” has been defined, is
done using a parametric analysis of physical and operating
characteristics of the line. The parametric analysis was
prepared using a train dispatching simulation, to analyze
a wide range of rail line physical and operating character-
istics. Both the train dispatching simulation and the para-
metric analysis have been validated on a number of
actual rail line operations and found 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 same line and operation depend-
ing upon which trains are thought to be critical. It is also
possible to change the capacity by changing the maximum
acceptable trip time. IFor most lines the constraints are
obvious. For some lines it is necessary to analyze the line
witll several sets of constraints to determine which is most
reasonable.  Conditions creating these problems can be
categorized.

For miost lines the overriding constraint is getting the
lowest priority through trains over the line without “out-
lawing” (exceeding 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 switching or for other
through trains). 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
hetween crew changes). These critical trains usually require
the most time to cover a subdivision (hetween 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. il necessary, and to tie
up the train when arriving at the terminating yard. It also
includes the time lost by a crew between its calling time
and the time the train is ready for the crew. Crews are
called to 2o on duty at a time the crew clerk estimates will
be optimum overall. He attempts to minimize crew waiting
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 producing one 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, ie.,
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 any additional crew costs.
The critical trains are those which must make it over the
line in less than 6 hours (including crew terminal time) so
that crews can be returned without outlawing. 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 factors are critical for defining capacity. In
some cases it is still possible for them to be invalid. A few
lines have been observed to be operating above their calcu-
lated capacity. In virtually every case. the railroad was
accepting a substantial number of recrew operations. It has
not been determined if the railroads involved have made an
economic decision to operate this way. On other lines the
capacity indicated by this analysis is considerably greater
than could probably be realized under the railroads’ existing
operations. The reason is not that the railroad is operating
the line poorly, 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 constraining link is used to determine route capacity
over the full corridor length, there are a few cases where
actual annual density exceeds the analyzer line capacity
calculation. In these cases. apparently the carrier has ap-
plied operating techniques in other portions of the route to
overcome congestion in the constraining 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 simplified procedure for
estimating line capacity. Iis primary purpose is to make
preliminary estimates of line capacity for analysis such as
these, for examinations of a wide range of options for line
changes before more detailed studies are performed, or for

similar 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 traversing 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 flow 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 fairly accurate for almost all lines.

The second characteristic which applies to the average
delay relationship 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 range
of values for that factor. For example, an addition of 10
percent double track is far more important on a line that is
almost all double track than it is on a line that is almost all
single track.

The relationship between maximum trip time and average
dispatching 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 trying to
estimate capacity, the average delay at capacity (i.e., maxi-
mum  acceptable average delay) becomes a square root
function of maximum acceptable trip time. The relationship
used to calculate capacity is:

A, 100
C=% x

C = capacity of a line segment in trains per day,
A.= average delay per train at capacity,

= the delay characteristic of the line, and

L = the length of the line.

~
l

The value for A. 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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but also other trains which may be impacted by the delay
of the affected trains. The rate described in  the
“Parametric Analysis of Railway Line Capacity” was used.
This is typical for many actual rail lines observed and
constitutes one failure of an average duration of about 30
minutes per 510 train miles. Interlocking delays were in-
cluded separately in the determination of A.. Ten minutes
were added to the time of the critical train for each inter-
locking up to 20 minutes.

Crew Districts

Crew districts were determined by FRA. which consulted
the railroads when necessary. Lor those cases where several
length crew runs were involved. the most common one was
used.  Where junctions of two routes are involved, and
through crews operated both ways, two capacities might
result.  The lower of the two was used in determining con-
trolling capacity.

Scheduled Stops

The critical trains were defined as those doing work along
the way. Working [reights were assumed to do set-outs
and pick-ups of 45 minute duration cach at half the yards
on a line. No more than 90 minutes of work would be per-
formed by any through train, it was assumed. Additional
time for helpers and brake cooling on steep grades was
allowed il necessary.

Terminal delays were based upon actual observations of
several railroads. Terminal delay consists of crew call time.
train assembly and brake test time (if necessary) and signoff
time. Crew call time is due to the fact that when road
crews are called, it may not be clear when the train will
be ready to depart. Two hours notification of the crew are
usually required before they must be at work. If the train
is originating. the crew often must pick up its locomotives,
couple to the train. and make a brake test hefore departing
the yard. If the train is a relay train (continuing through
with only a crew change). the crew must be ready well
before the train arrives at the crew change point.  When
leaving the train. a crew may have to remove the locomo-
tive and run to the engine house, or he shuttled by highway
to the crew quarters.  On the average. this non-running time
consumes two hours if both terminals of the crew run are at
small yards. and two-and-a-half hours if a major yard is
involved at either end.

Availability of Capacity

The capacity calculated in this analysis must be allocated
to all the uses which must be made of the line. In addition
to through freights. a number of other uses compete for the
limited capacity. The list of uses includes:

® Through freights;

® Way (local) freights which service industries along
the line;
Passengers (which may consume four or more units of
capacity cach) ;

® Switchers operating near yards along the line;

® Work trains and equipment for maintaining the line;

and

® Hi-rail or other on-rail inspection vehicles.

In addition. major disruptions of services such as wash-
outs or major accidents can remove a line from service for
several days.  Recovery from such catastrophes can usually

he made within the physical capabilities of a line if a MLS
concept is used to define capacity.

The model allows rigorous examination of route capacity
by separating 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
major physical characteristic changes. Consequently, the
model submits a separate capacity for cach segment of the
route. FRA, on the other hand. assessed the capacity for
each segment of the entire route by secking the bottleneck
link and designating the line 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 conservative
fashion, which subsequently understates the degree to which
various rights-of-way are underutilized.

Typical Example of a Corridor of Express Capacity

The railroad route between Chicago and Omaha/Council
Bluffs is marked by redundant service provided by five
Class I railroads. (See map.) The shortest of the lines, 463
miles, is run by the Chicago and North Western (CNW),
and the longest. 185 miles, belongs to thie Burlington North-
ern.  Between those extreme lengths are the Chicago, Mil-
waukee, St. Paul and Pacific (MILW), Chicago. Rock
Island and Pacific (CRIP), and the Illinois Central Gulf
(1CG).

Assessing the five lines between Chicago and Omaha/
Council Bluffs is easily done by an examination of three
categories.  First. physical plant, track and signal systems,
indicate the railroad’s degree of modernization. Second.
factors such as line length and transit time suggest the
service level for shippers.  Finally, density indicates the
tonnage presently handled by the road. With these elements
in mind, a short analysis of the five lines follows,

The Burlington Northern with 83 percent double track
and 62 percent centralized trafic control (CTC), has the
highest capacity of the railroads in question. On the aver-
age the five routes have 42 percent CTC and 13 percent
double track, but there is a great disparity between these
averages and the individual railroad’s statistics. Obviously,
the BN is considerably above both averages but it is the
only railroad in that category. The Milwaukee, CNW, and
CRIP are above average in only one category, while only
the ICG is below average in both.

Table 1.—The Chicago-Omaha Corridor

Average
Line Line

Route Density  Capacity

Rail Routes Miles (MGT) (MGT) !
Burlington Northern _____________ 485 35 46
[Minois Central Gulf _____________ 478 12 24
Rock Island _____________________ 472 19 37
Milwaukee Road ________________ 467 12 32
Chicago & North Western_________ 163 45 69
TOTALS: ________________2365 123 208

*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, hut the lowest density segment is
simply one factor in the overall line density.
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CH CAGO—ON AHA CORRIDOR

Ft. Dodge

23
2070)

98.8 Waterloo

135.8 94
(10,152)
64 85.6 Boone
(9600) W. Denison

Dubuque

15
(1545)
174.2

58.8 30 CHICAGO
(2675) Marion (G20 Savanna )
OMAHA o }
MiLw Saoaa Bensenville
. To Kansas (12,008) 2 ~{itdlg
To Des Moines, City CRNW 122.6
Kansas City 3 T T ) Proviso
(B::)uufrf\:il To Minneapolis (6890) Ciinton 4“1’ 3
Yard 196.7 (4209) 153 A Hawthorne
Des Moi 47.6 urora —
o3 Hotnes 23 . (22,950) EEEOHEER® Cicero
29 (1955) W. Liberty ’ 124, 23 [ NA
(2979814) Creston 134.3 Silvis eN (!;IOAQ) Blue Island
' . 107 U~ :

MILEAGES: To Kansas City (10,486) i)
ICG 477.6 +4 117.4 Galesburg 91

139 (8827) 2
C&NW 4629 (17.097)

. Ottumwa 158.0
MILW  466.9 1131
RI 472.1 To Kansas City
BN 485.0

LEGEND: NOTES:

+H+H+++ Section or subsection primarily double track
Section or subsection primarily single track

@ 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

1. ICG train crews run Havwthorne-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 statistics are perhaps the most significant figures
cited in this report (Table 1). Among 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 will have a far greater
impact on the railroad industry’s finances, 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-
ferring through traflic 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
Moving all but local service to one upgraded
route could make the capital expenditure economically
sound. A hypothetical example is illustrated in Figure 1.

condition.

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 earnings
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

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 8l4, percent, would be
higher than the maintenance expense per mile for any line
with a trafic 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

INTEREST COST OF REHABILITATION
INTEREST = 8.5%
REHABILITATION = $250,000/MILE
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CHICAGO-ST. LOUIS CORRIDOR

CHICAGO
59
(8850}
88.8 Canw
T e
To Omaha 56 B. Brighton Park
, 1

Nelson

17
(1530}
935

S.Pekin Bloomington

33
(4950}
849

Venwce

East St Louis (ICG, ex IC}

ST. LOUIS

LEGEND:
44+ 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

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 route is
the shortest (269 miles), whereas the Chicago and North
Western line is the longest (318 miles). The capacity of
the lines is over 200 MGT, which is about two times the
total density.

106
{15,900}
331

Yard Center
By Markham

Joliet

To Memphis,

To Evansville,
New Orleans

Nashvilie {L&N)

Villa Grove
To Detroit

To

Indianapolis MILEAGES
{ConRail} C&NW 317.8
ICG {ex GM&O) 272.4
1CG (ex IC) 268.6
C&EI/MoPac 2720
N&WVT 270.6

NOTES:
. lNhnois Terminal trackage rights on C&NW, 31.0 miles, single track

-

. ICG trackage rights on C&NW, 10.0 miles, single track

. ConRail trackage rights on ICG, 33.4 mules {7.4 miles, triple track;
9.5 miles, four tracks)

ICG operates over |oint trackage of Hlinois Terminal and Terminal
Railroad Association of St. Louis, 4.2 miles, double track

. Commuter traffic

Triple track, 16.6 mifes

Four tracks, 1.3 miles

Joint trackage, CREl and L&N, 64.6 miles, double track
C&E| trackage rights on Con Rail, 70.0 miles, single trac'

SowNown

N&W trackage rights on Chicago and \Vestern Indiana, 3.6 miles,
double track

11. Joint trackage, {©G and ConRail, BN trackage rights, 15.9 miles

12. CRELI trackage rights on ConRail/ICG joint trackage, 5.7 mdes,
double track

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

Table 3.—The Chicago-St. Lovis Corridor

Average
Line Line

Route Density Capacity

Rail Routes Miles (MGT) (MGT) "
Chicago & North Western ________ 318 33 27
1llinois Central Gulf (ex GMO) ___ 272 10 43
Missouri Pacihe _____ __ 272 18 53
Norfolk & Western _______________ 271 13 65
linois Central Gulf (ex IC) _____ 269 21 26
TOTALS: ___ . 1402 95 214

*See footnote, Table 1.
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CHICAGO—DETROIT CORRIDOR

To Port Huron,

24
Grand Rapids  (7770) Toronto
148.4 2 a4
3 (4947)
Durand 56.1
DETROIT
Crw
86 >
(7998) &0
76.7 Ferndale
@ o \. Delray
{9100} Junction
2.6 .
CHICAGO 13 7 ConBat!
{1300}
165.2 Battie Creek
(7331) Jackson ‘))(. Oakwood
167.8 27
Elsdon B (4050)
Englewood é\ 97.3 91
© (7644)
Calumet 89.9
4 &
ConRail To Toledo, -
Cleveland,
1 94 Elkhart New York
Vi (12,690)
o 93.9 MILEAGES:
Ty Montpelier c&0 313.6
To Fort Wayne, N&W 23 ConRail 2638
Pittsburgh (2599) GTW 300.6
188.7 N&W 278.6
To Bellevue,
Cleveland
LEGEND: NOTES:
+++++++ Section or subsection primarily double track 1. Joint trackage, ConRail and GTW, 1.6 miles, single track
Section or subsection primarily single track 2. Joint trackage, Ann Arbor and GTW, 1.5 miles, single track
3. C&O trackage rights on ConRail, 0.9 miles, double track
[ ] Crew change point (analysis section boundary} 4. C&O trackage rights on ConRail, 17.9 miles, double track
5. Crew assumed to make round trip in 12 hours
x Major change in traffic demand (rail junction),
track configuration, or physical ine 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
Although the shortest route between Chicago and Detroit Table 4.—The Chicago-Detroit Corridor
is 264 miles (ConRail), there is a total of almost 1200 Average
through route mileage in the corridor. The Norfolk and Line Line
Western line is the only route handling less than 20 MGT. Route  Density  Capacity
but even the ConRail and Grand Trunk Western routes. Ruil Routes Miles (MGT)  (MGT)?
which handle greater than 20 MGT, have considerable excess . : :
it Al th he densi { the f < 85 Chesapeake & Ohio ______________ 314 24 21
CapaCI Y' Oge er the en'SIty 0 the four routes 1s o Grand Trunk Western — o ___ 301 22 70
MGT, as compared to a capacity of about 170 MGT. Norfolk & Western — oo 279 9 37
ConRail __________ 264 30 43
TOTALS: _____ . 1158 85 171

*See footnote, Table 1.
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315
30
(4470}
8.5
L Enmis

EAYR

(:) 3
To Dall
% ’ a‘T Fi. Worth
o Ft. Wort
Cleburne \ (FW&D)
A
27

23
(3105)

{4050}

84.4 155.9
%) 1 24
(2856)
11.0
a3
(5289)

99.3 Bellmead @

Valley Jet.
Temple
To Memphus,
St. Lours
25
7 (1475}
1230
40
(5160)
1120
To San Antonio 18 13
{1782} 1313) : 2
126 5 1237 =
N
e
Suttegest Yord
Beltwille sp 5
Ae, New Sinte
( ) % 14
¢ 11232) Englewood Yard
1108 MKT
M @ Eu';(a b
Smithwille (: :) -
(_I:‘
HOUSTON
MILEAGES 979
ATSF 3377
MKT 3217
MP 2789
Rl 288.9 To Galveston
sp 2662
NOTES:
1. MP trackage rights on MK T, 85.5 miles, (84.0 miles single track,
1.5 miles, double track); note MP has the more crnitical capacity
constraint
LEGEND: 2. Trackage rights on Dallas UT, 1.5 mutes, single track
-+ Section or subsection primarily double track 3. R1 and FW&D trackage rights on MK T, 28.2 miles, double track
Section or subsection primarily single track 4. Rl and FW&D yoint trackage, 214.2 miles, single track
5. Ri and FW&D trackage rights on Houston B&T, 11.5 mites,

® Crew change point {analysis section boundary)

X Major change in traffic demand {rast junction), 6
track configuration, or physical line characteristics 7

(analysis subsection boundary) 8

Section or subsection line capacity, trains per day 9
{9450} Section or subsection line capacity, cars per day 10.
142.2 Section or subsection length, miles 1.

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 longest
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 traflic levels.

single track

MP trackage rights on SP, 26.9 mules, single track

SP trackage rights, 46.6 miles, single track

RS, FW&D, MP trackage rights, 20.3 miles, singte track

. Portion of Gainesville-Cleburne crew district

Local switching, Dailas- Enmis
Capacity may be overestimated, timetable/train order operation

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

Average
Line Line

Route Density  Capacity

Rail Routes Miles (MGT) (MGT)*
Santa Fe ________________________ 338 27 48
Missouri-Kansas-Texas ____________ 322 11 22
Rock Island _____________________ 289 7 29
Missouri Pacific __________________ 279 16 37
Southern Pacific _________________ 266 20 21
TOTALS: _____ o ____ 1494 81 157

*See footnote, Table 1.
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CHICAGO—-SOUTHERN GATEWAYS

CHICAGO

Bensenville

Barr

23 59th Street
(2530) o8
428 (10,200)
1335
Yard Canter H ‘Bﬁ&‘o’ +

Faithorn

MiLy @

Logansport
{Lousswiite
trains onty)

N @
B
QN
N
2

Layfayette

To St. Lows 405 27
(C&EN 3267)

85.6

P Danville

17
{1530}
168.6

23
{3450}
1642

Youngtown

Howell

EVANSVILLE

LEGEND:
—H++++4++  Section or subsection primarily double track

Section or subsection primarily singie track

[ ] Crew change point {analysis section boundary)
X Major change in traffic demand (rall junction},
trazk configuration, or physical line characteristics
(analysis subsection houndary)
63 Section or subsection line capacity, trains per day
{9450) Section or subsectron line capacity, cars per day
142.2 Section or suhsection length, miles

Traffic which radiates from Chicago towards the Ohio
River is generally destined for the Southern Region through
three gateway citics, Evansville, Louisville and Cincinnati.
However, while the largest portion of the North/South
traffic is carried by only two railroads (Southern and Louis-
ville and Nashville), five railroads operate between Chi-
cago and these gateways.

The L&N provides one carricr service to Evansville and
Louisville, while the Chessie (B&0 and C&0), Milwaukee
Road and ConRail interchange at Louisville and Cincinnati
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 traflic handled.

The two carricrs 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 centers such as St. Louis, Detroit, and Toledo. This
enhances density considerably more than if they had to
rely exclusively on the Chicago trafhic.

H 4+
{Chicago/Marion}

Indianapolis {Avon)

Strawberry

1 LOUISVILLE

To Detroit

74

(11,1001 To Pittsburgh

Garrett 65.6
P O S HHHe——
: Deshier
52
(7644)
34.1
@ Lima
3
To Columbus .9_ 16
Marion & {2440)
> 130.7
°

ConRay
To Clevetand

W. Sharon

Cincinnats V.T

Silver Grove

CINCINNATI

MILEAGES

B&O 363.9
c&0 2823
ConRail (Cincinnaul} 2835
ConRail {Louiswile) 3039
L&N (Evansville) 308.0
L&N {Lousville) 308.0
MILW 3433

NOTES.O

1. C&O trackage rights on EL, 8 miles, double track;
trackage nghts on B&OCT, 6.5 miles, double track

. MILW trackage rights on L&N, 73 6 miles, single track
MILW trackage rights on tHB, 25.5 miles, double track
. MiLW trackage rights on B&OCT, 15.7 mules, single track

woa wN

. Capacity may be overestimated; timetahle/train order
operation

6. Joint trackage L&N/C&E), 64 6 miles

Table 8.—The Chicago-Southern Gateways Corridor

Average
Line Line
Route Density  Capacity
Rail Routes Miles (MGT) (MGT) *
Baltimore & Ohio (to Cincinnati) __ 364 37 26
Milwaukee Road (to Louisville) ____343 5 27
Louisville & Nashville
(to Kvansville) ________________ 308 17 37
Louisville & Nashville
(to Louisville) _________________ 308 8 24
ConRail (to Louisville) __________ 304 13 26
ConRail (to Cincinnati) __________ 284 4 45
Chesapeake & Ohio
{to Cincinnati) __ooo . 282 7 42
TOTALS: _ 2193 91 227

! See footnote, Table 1.
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CHICAGO—PITTSB

{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

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 ConRail, along with the Chessie (B&0 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.

URGH CORRIDOR

CHICAGO
To Detroit
Buffato
To Detroit (ConRait)
Englewood Buffalo (C&O) 128
1 94 142 {19,200) To Buffalo
0 gésgo) (211£°:) Toledo 104.5 Cleveland
,ﬁ N - Elkhart -
. Y -~ b onRail .
Barr %SS( Calumet co” ConRail 137 Willard 3
‘?a/./ & Garrett (16,714} {-H—HH“";:;")" 3TuaY .
8o ‘.-\ 1286 46 117 7))
84,0 To Detroit (N&W) (5198) Bellevue To Buffalo (15,678) q.. New Castle
&8 Naw \ " NEW 1263 1811 @
{10,200) = % 108
: 39 79 2 % (13,068) (5)
1335 (7180) 156  Ft.Wayne (9875) =3¢ 1470
1389 (22,766) 148 166.1 '
141.0 (19,240} . 61
4 Crestline (9150)
131 a4 ConRaiy K
(5236)
82.8
MILEAGES: N, Co
ConRail (via Cleveland) 448.7 Brewster &y, nway
ConRait (via Ft. Wayne) 438.2 > E
880 464.4 (4354) Altegheny
NEW 4514 102.8 ~e
Rook
LEGEND:
=+ Section or subsection primarily double track PITTSBURGH
e———— Section or subsection primarity single track
[ ] Crew change point (analysis section boundary)
x Major change in traffic demand (rail junction),
track configuration, or physical line characteristics NOTES:

1. 9.3 miles 3 and 4 tracks, ABS

2. Trackage rights on ConRail, 15.8 miles, double track

3. ConRail trackage rights, 22.8 mites, double track

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

Table 9.—The Chicago-Pittsburgh and
Chicago-Buffalo Corridors

Average
Line Line
Route Density  Capacity

Rail Routes Miles (MGT) (MGT)?
CHICAGO to PITTSBURGH
Baltimore & Ohio ________________ 464 35 91
Norfolk & Western _______________ 451 32 54
ConRail (via Cleveland) _________ 449 70 150
ConRail (via Ft. Wayne) _________ 438 26 126

TOTALS: ____ __________ 1802 163 427
CHICAGO to BUFFALO
Chesapeake & Ohio ______________ 530 7 21
ConRail (via Detroit) ____________ 530 15 43
Norfolk & Western _______________ 511 33 61
ConRail (via Cleveland) _________ 506 74 109

TOTALS: . ____ 2077 129 234

! See footnote, Table 1.
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