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Operations and Facilities Planning

The Nation’s ratlroads face severe economic difficulties stem-
mang from multiple causes. As discussed tn the United States Raul-
way Association’s (USRA) Preliminary and Final System plans,
many different remedies must be found if the industry’s health is
to be restored. Improved, efficient operation of rail services over
adequate, well-maintained physical facilities is among the most vm-
portant factors wn revitalizing railroads.

In enacting the Regional Rail Reorganization Act of 1973,
Congress mandated establishment of a Consolidated Rail Corpora-
tton (ConRail) to provide service over certain properties of the
Region’s railroads wm reorganization. ConRail has a charter to
achreve financial self-sufficiency through reorganization under the
terms of the Act. In developing its Final System Plan (FSP),

USRA dedicated a stgnificant portion of its planning resources to
evaluating operations and facilities, identifying deficiencies 1n
present operating practices and developing recommendations and

plans for itmprovement.

This chapter describes the operations and facilities planning
activities which underlie the FSP. The strategy and plans discussed
do not represent commatments by or for ConRail, but rather the ra-
tionale on which the FSP financial and manpower projections were
based. It does not represent the only possible operations and facil-
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tties plan by which ConRail could achieve successful results, but it
does represent a significant operations planning effort. ConRail’s
management can build on these findings but must accept final re-
sponstbility for developing and refining its own plans for opera-
trons; these plans must be consistent with the overall objectives
stated in the Act and the Final System Plan.

This chapter outlines the objectives of USRA’s operations and
facilities planning eff orts, the approach used to develop the plans
and the basic planning assumptions. It details operating strategies,
cquipment and facilities requirements and rehabilitation and main-
tenance plans pertaining to the properties of the eight railroads in
reorganization, large portions of which will be restructured into

and operated by ConRail. The several interrelated sections making

up the chapter are:

* Freight Operating Plan, which describes proposed changes

wm blocking, routing, main lines, yards and terminals and dis-

cusses capital vmprovements, labor productivity and raul

safety,

* Intermodal Planning, which discusses possible strategies for

ConRail, the role of trucking subsidiaries and the operations

of REA,

* Equipment, which discusses ConRail’s projected car and

locomotwve acquisition, repair and utilization programs and

®* Maintenance and Rehabilitation of Physical Facilities,

which discusses needsin that area.

Operations and facilities planning covers most of the
activities of a railroad which are related directly to
moving freight cars and trains. This includes locomo-
tive, crew and equipment costs for line haul and switch-
ing operations, all track work (new and maintenance),
costs of dispatching, signaling, billing, advertising,
overseeing rail operations and the like. Many opportu-
nities exist for improving these operations and thus for
contributing to the health of the carriers. While much
has been written on the causes of the collapse of the
railroads in reorganization, it is useful to reiterate three
ey problems and to outline ways in which USRA’s
operations and facilities planning activities relate to
these problems.

Declining Traffic—Surplus Plant

Declining volumes have an unfavorable cffect on the
profits of any business. This is especially true for rail-

roads because overhead and plant normally cannot be
trimmed back as rapidly or as completely as in other
businesses. This operating leverage works in reverse
when business increases.

Over the last 20 years, the railroads in reorganization
have not reduced the size of their physical plant as fast
as their traffic has declined. As shown in Table 1, gross
ton miles of the railroads in reorganization declined
30.4 percent from 1953 to 1972. During the same period
main track miles also declined, but only 21.4 percent. In
contrast, the major railroads in the South experienced
a 47.3 percent growth in ton miles while reducing their
main track miles by 5.8 percent. The railroads in the
West also had positive operating leverage. These trends
arc shown 1n greater detail in Figure 1.

Many reasons exist for the decline of rail traffic in the
Region, including growing competition from heavy
trucks because of the short distance to and between mar-

gk
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FiaURE 1.—Gross ton miles vs. main track miles 1938 to 1972
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Tasur L.—Gross ton miles vs. main track miles 1963 to 1573

Percent change

Gross ton Main track
miles miles
Railroads in reorganization_ . . _ . .. . —30.4 —21.4
South (Central of Georgia, Louisville & Nashville,
Seaboard Coast Line, Southern Railway System) . +47.3 —-5.8
West (Atchison, Topeka & Santa Fe, Burlington
Northern, Southern Pacifie, Union Pacific)...__. +19.3 —6.2

kets, the change in the nature of economic development
in the Region to favor motor carriers and the relatively
slow economic growth in rail-type commodities com-
pared with the South and West.

As described in Chapter 7 of the FSP, USRA com-
missioned the preparation of rail traffic projections by
commodity groups for the period 1976-85. These projec-
tions, based on national economic forecasts, have been
updated to reflect current economic conditions and the
Nation’s developing energy policy and as such are be-
lieved to be reasonable estimates of future rail volumes.
They indicate that ConRail’s traffic levels will remain
depressed through 1980 and then will show substantial
growth.

USRA’s operating plan focuses both on reducing the
plant. to match the needs of reduced traffic levels and on
improving operating efliciency throughout the 10-year
period covered in the FSP projections. ConRail can be
expected to use planning techniques and tools such as
those developed by USRA in tailoring the new railroad
company’s operations to fit prevailing levels of business.
In doing so, by 1980, ConRail should have improved its
operating leverage (i.e. reduced the size of its plant to
match more closely existing traffic levels) and be in a
position to take full advantage of the growth projected
from 1980 to 1985.

The Association’s approach to reducing the size of
the rail plant of the railroads in reorganization was two-
pronged. First, each branch and other light density line
was examined in detail; if there was no projection of
profitability the line generally was not recommended
for inclusion in ConRail. Second, the Association identi-
fied duplicate main lines and yards. The network analy-
ses and capacity studies as described in the freight oper-
ating plan section of this chapter were used for this
analysis. It was important that the Association concen-
trate on identifying ways for ConRail to reduce its rail
lines and yards not only because of the basic ownership
and operating costs associated with them but also the
requirement to maintain and possibly rehabilitate them.

Excessive Yard Costs

The railroads to be included in ConRail have been
spending in excess of $250 million per year on various
aspects of yard operations. In addition, national sta-

tistics indicate that the average freight car spends 62
percent of its time standing in yards or sidings.

As shown in Table 2, Penn Central has unusually
high yard costs per million gross ton miles compared
with other major railroads. In 1974, PC’s yard costs
were 14.1 percent of revenues compared to 6.2 percent
on the Santa Ife and 7.4 percent on the Southern.!
Given PC’s shorter hauls and the density of urban
centers In the Region, it is reasonable to expect more
yard activity, although it appears that many of its
indnstrial support yards are obsolete and in poor con-
dition. Further, the magnitude of the problem indi-
cates that the railroads in reorganization have not
evolved through the years into an optimum operation.

The Association, therefore, studied in detail the yard
and related main-line operations of the railroads in re-
organization. A man-machine interactive planning ap-
proach was used to permit detailed and realistic opera-
tions planning of the large, complex system in several
confignrations. With this approach, an operating plan
was developed that reduces the requirements for in-
termediate switching of cars by 25 percent in a rail
system whose major component, Penn Central, already
has a blocking and train operating plan well above
average in the industry. As improved operating plans
are implemented, customer service should be improved

TaBLE 2.—Operating statistics

Transportation cost/

million GTM Percent
Revenue Percent Percent  yard and
Railroad dollars per Yards Road yard cost road cost road cost
million ICC ICC to to to
GTM Account  Account  revenue revenue revenie
Nos. Nos.

377-389 302-402

RAILROADS IN REORGANIZATION

EL.....____ 8,059 994 1,781 12.3 22.1 34.4
PC.....___. 8,943 1,260 1,724 14.1 19.3 33.4

OTHER EASTERN RAILROADS

9,164 949 1,413 10.4 15.4 25.8
9, 280 1,101 1,286 11.9 13.9 25.8
8,048 748 1,294 9.3 16.1 25.4

SOUTHERN RAILROADS

L&N... . 7,273 730 1,383 10.0 19.0 29.0
8CL...._.. 7,541 729 1,398 9.7 18.5 28.2
sSOU_...__. 7,901 586 1,175 7.4 14.9 22.3

WESTERN RAILROADS

6,497 405 1,502 6.2 23.1 29.3
6,984 527 1,423 7.5 20.4 27.9
6, 282 408 1,247 6.5 19.9 28.4

SOURCE: 1974 Reports to the ICC.

1To place thls problem in perspective, 1 percent of Penn Central
revenue was more than $20 milllon in 1974.

tc
t1
tr
in

ay
Pe
P1

ra,

4



substantially in terms of both reduced transit time and
increased reliability while operating costs are reduced.

As traflic flows and operating conditions change, the
planning approach and simulation models used by the
Association can be used by ConRail to determine future
operating changes such as analyzing the impact of
closing or opening yards, downgrading or upgrading
particular line segments and revising basic operating
policies. They also could be used on a regular basis—
perhaps monthly or even weekly—to assess the implica-
tions of short-term fluctuations in traffic flows.

Ultimately, the simulation models might be enhanced
to operate on an on-line basis using current data about
traffic movements. In this environment, based on daily
traftic flows, the models could support dynamic changes
in blocking policies at individual yards, revisions in
planned train operations and changes in the actual
routing of certain origin-destination flows.

The models and planning techniques developed and
used in preparing the FSP enabled USRA to deal with
the complexities of planning a large rail network and
convinced the Association that such a large and complex
system could in fact be managed and operating econo-
mies realized. These models do not solve the yard prob-
lem, but they provide management with one means of
coming to grips with it. Effectiveness of terminal oper-
ations also can be improved through development and
implementation of site-specific terminal operating plans,
volume variable budgets and physical rehabilitation of
facilities. These approaches to improving terminal op-
erations are described in some detail in the section on
freight operations planning.

The simulation models used by the Association are
available to other railroads and it is reasonable to ex-
pect that their application on othei rail systems would
produce similar results.

Deteriorated Plant

During and following World War IT, nearly all of the
railroads made major investments in rehabilitating their
plants. These large rehabilitation programs in the late
40’s and early ’50’s reduced the need for investment in
the rail industry’s physical plant until the ’60’s, when
the improvements of the 40’s and ’50’s had begun to
deteriorate. Railroads, however, were reluctant to make
the needed investments at that time because funds were
in short supply and the prospective return on the re-
quired investment was quite low. Faced with this situa-
tion, most railroads began deferring maintenance, a
practice which leads to accelerating plant deterioration
and eventually an inoperable physical plant. To com-
plicate this problem, railroad rate levels were becoming
depressed during this period, partially resulting from
understated costs due to deferrals of maintenance.

The net impact of the deferred maintenance problem
is that at present, a significant portion of the physical

plant of many railroads is in poor condition, with the
railroads in reorganization suffering more acutely from
this problem due to their financial constraints in recent
years.

Recognizing the present physical state of the rail-
roads in reorganization and their inability to rehabili-
tate themselves, the Act required the Association to
include in the FSP a plan to rehabilitate the plant of
the railroads in reorganization. This plan is discussed
in detail in a following section on maintenance and
rehabilitation of physical facilities.

Summary of Findings and Recommendations

The Final System Plan projects that income from
freight operations (in constant 1973 dollars) will im-
prove from a consolidated loss by the railroads to com-
prise ConRail of $161 million in 1973 to a profit of $355
million for ConRail in 1985. During the same period,
tonnage is projected to grow by 15.5 percent.

To realize this $516 million improvement, ConRail
should :

e Improve loadings per car. Tt is expected that aver-
age loadings per car will continue to grow, reflect-
ing the higher capacity of cars being added to the
fleet relative to the older, smaller cars retired. While
it is anticipated that the maximum car sizes will
not exceed present levels, the capacity mix in the
fleet will increase. It also is anticipated that the
rate structure will encourage heavier loadings. The
rehabilitation program reflects the track require-
ments to handle the heavier loadings.

¢ Improve physical plant. The rehabilitation of
physical facilities should be carried out to the ex-
tent economically justified and should encompass
track, structures, freight cars and locomotives.

¢ Tmprove rolling stock utilization. Car and locomo-
tive utilization should be improved through better
planning, installation of centralized equipment
control systems and improvements in facilities.

e Improve road and terminal facility utilization.
Main-line road operations should be concentrated
to the extent possible, allowing the downgrading
or elimination of duplicative main-line routes.
Terminal use can be improved through develop-
ment and implementation of site-specific operating
plans and performance measurement and control
systems.

e Improve revenue yield. As mentioned in Chapter 7
of the FSP, a detailed cost system should be in-
stalled which provides the relevant information
required on a timely basis to carry out an improved
market research program. ConRail should begin
to increase selectively the rates on noncompensatory
traffic, increase selectively the rates on compensa-
tory traffic to improve profits from various markets,




withdraw from markets that cannot be served prof-
itably and expand into profitable new markets.

¢ Improve management effectiveness. Management
direction and goals should be clarified and strength-
ened, with profit objectives superseding primary
reliance on traditional cost and/or production ob-
jectives. Supervisory compensation and working
conditions should be improved with compensation
more directly tied to operating performance. In
addition, training programs for supervisors should
be started.

ConRail’s projected 1973-1985 profit improvement
includes the following.

Improvement in profit from freight operations' 1973-85

[Figures in parentheses are extra costs rather than improvements)

Millions Millions
Increased revenues. - . - ... ... oo ._._. $325
Reduction in:
Interest, leased line expenses, and other miscellaneous
COSES . . i $97 .
Net per dlem. ... .. 27 ..
Transportation expense___ .. ___.___._._.______.__.._..___ 47
Other expenses_ _ - _ ... .. 1 L
Increase in:
Maintenance-of-way expense_ .. ... ..o.oaoeeo- [(D ) IR
Maintenance-of-equipment expense. ... ___._._.______ 20 - 191
Total net improvement. _ - ... . ... $516

! Before taxes ard extraordinary items and interest on the 7.59, Debentures,
expressed in constant 1973 dollars. The 1973 financial results of freight operations
include those railroads in reorganization comprising ConRail.

The impact of these financial projects on standard
railroad cost ratios is reflected as follows.

1973 average 1973
of allclassI Railroadsin 1976 1985
railroads reorganiza- ConRail ConRail
tion
Transportation ratio . ____. 40.3 48.6 48.5 33.9
Maintenance-of-way ratio 2. 14.2 13.6 17.2 13.3
Maintenance-of-equipment
ratio 3. ______. . _________ 17.2 16.7 16.5 11.5

! Transportation expenses as a percent of operating revenues.
2 Maintenance-of-way expenses as a percent of operating revenues.
3 Maintenance-of-equipment expenses as a percent of operating rovenues.

The improvement in the transportation ratio results
from the combination of major reductions in expenses
coupled with substantially greater revenues resulting
from the projected 15.5 percent tonnage growth, rate
inereases and diversions from the solvents offset some-
what by projected light density line abandonments and
transfer of certain markets to solvents. The 1985 trans-
portation ratio compares favorably to the 1973 per-
formance of solvent carriers. The Association antici-
pates, however, that by 1985, solvent carriers also will
have been able to improve their performance, especially

if they make capital improvements equivalent to those
planned for ConRail.

The decline of $97 million in interest, leased-line costs
and other miscellancous costs results from the antici-
pated terms of conveyance. These items are discussed in
greater detail in Chapter 3 of the FSP.

Net per diem payments are projected to decline as
ConRail implements its centralized ecar-distribution
system in the 1979-1981 period, with an expected 28
percent improvement in car utilization, and as equip-
ment lease payments decline, reflecting the assumption
that ConRail would acquire rather than lease all new
equipment.

The decline in transportation costs includes the fol-
lowing elements.

Change in freight transportation crpenses

1973-85
Millions
Savings from capital improvement program____ $25
Expense reduction due to deletion of markets'__ 21
Expense increase due to diversion of traffic from
solvents __ ___ ___ . ___ _ o ___ (16)
Other expense reductions:
Terminal operations___________ . . ______ 61
Train operations__ .. _______ e ____ 38
Other 18
Total improvement___________________ 147

1 As part of the recommended industry structure, Charles-
ton, W. Va. would be served by the Chessie ; Saginaw-Bay City-
Midland, Mich. would be served by the Grand Trunk Western,
and the Delmarva Peninsula would be served by the Southern
Railway.

The capital improvement program is discussed later
in this Chapter. The profit impact resulting from the
deletion of certain markets and the increase in traffic
diverted from the solvents is reflected in the revenue
changes associated with these two items as well as
expenses, as indicated above.

The projected reduction in yard operating expenses
results from plant and facility rehabilitation, more
effective management planning and reduced switching
requirements made possible by improved blocking. The
reduction in train operating costs is primarily a result
of rehabilitation. Reductions in other transportation
expenses result from an overall improvement in operat-
ing efficiency.

The increase in maintenance-of-way expenses reflects
the expanded ConRail maintenance program. The re-
ported level of maintenance-of-way expenses relative
to historic levels is depressed because of the use of de-
preciation accounting, which USRA believes more fairly
reflects the effect of the massive rehabilitation program
on ConRail’s financial statements.

The increase in maintenance-of-way equipment ex-
penses reflects the additional costs associated with Con-
Rail’s expanded equipment repair program, which is
projected to reduce C'onRail’s out-of-service equipment
from 13 percent today to 5 percent by 1985.




FREIGHT OPERATING PLAN

The railroads in reorganization that will comprise
ConRail are expected to spend nearly $1.5 billion on
freight operations in 1975, more than 40 percent of
which will go to picking up and delivering cars from
and to customers and other railroads, classifying or
grouping cars and operating trains. Accordingly, the
Association’s operations planning effort contained an
evaluation of these railroads’ terminals, classification
yards and train operations and development of alter-
native proposed operating plans for ConRail, including
recommendatious for improvement of existing opera-
tions.

The primary objectives in developing these plans
were to make it possible to compare the various strategic
options evaluated by the Association, to provide inputs
to be used in projecting operating expenses, to deter-
mine yard and main line requirements and to define re-
quired rehabilitation and capital improvement proj-
ects for the recommended option.

By including details concerning train routing and
yard use in this supplement to the Final System Plan,
the Association intends to provide an indication of the
train routing decisions and facilities utilization upon
which the FSP financial projections and property desig-
nations are based. The Association has not intended to
limit the operating flexibility of ConRail management
in responding to future requirements.

Through a detailed planning process, the Association
developed a car sorting or blocking plan for the FSP
strategic option recommended by the Association which,
including revisious recommended by personnel knowl-
edgable in the existing operations of the railroads in re-
organization, reduces the requirement for intermediate
switching ? of cars by 25 percent. The Association also
developed a recommended capital-improvement pro-
gram, a plant-rehabilitation program and suggested
operating changes to improve terminal operating effec-
tiveness which, when implemented along with the block-
ing plan, should enable ConRail to reduce its freight
transportation expenses by $147 million in 1985, com-
pared to 1978, while at the same time handling the pro-
jected 15.5 percent increase in tonnage.

The remainder of this section of the Final System
Plan Supplement covers

® Road Freight Operations,
¢ Terminal Operations,

2 Intermediate switchings are defined here as all switchings in excess
of two switchings per car, one for origin and one for destination.

® Road Capital Program,
e Labor Productivity and
® Rail Safety.

Road Freight Operations

In a system as complex as that of the railroads in re-
organization, deecisions concerning routing, blocking,
line capacity, terminal workloads and train scheduling
wonld be difficult to analyze even if they could be treated
separately; however, since these functions had to be
analyzed simultaneously to account for their interrela-
tionships, existing plauning techniques have proved to
be inadequate. Recognizing this, the Association, prior
to developing ConRail’s proposed operating plan, had
to develop a new operations planning approach.

Planning Approach

The Association’s planning approach is described in
this section.

Traffic Flow Date Base Development.—The initial
step in studying the existing operations of the railroads
in reorganization was for USRA to develop an origin-
destination traffic flow data base. Data obtained from
the eight carriers in reorganization were found to con-
tain inaccuracies. To improve the accuracy of the data,
a series of editing programs was developed. In addition,
to avoid counting each carload more than once as it
passed over several railroads in reorganization, the data
were merged. The resulting data base is superior to the
original source data. This data base subsequently was
used in a series of analytical steps which provided the
basis for the FSP financial statements and definition of
facility requirements for ConRail.

The data base included, for each origin-destination
traffic flow, a consistent location coding system based
upon sound railroad operating logic. USRA developed
such a coding system (see below), unique in its design,
to permit combining logically the traffic flows of the
railroads in reorganization, making it possible to simu-
late traflic rerouting and diversion quickly in studying
cach of the various strategic network options evaluated.
With the flexibility of the coding system, each of the
494 gathering points or nodes included within the Asso-
ciation’s schematic representation of the operations of
the railroads in reorganization, as well as individual
stations within gathering points, can be aggregated or
redefined to determine present and future traffic flows,
as well as revenues and costs for any alternate strategic
option.




LOCATION CODING

The eight railroads in reorganization move more than
42,000 cars per day among more than 7,200 stations
and 800 interchange locations. To analyze a network of
this complexity, a geographic location code structure
based on railroad operating logic was required to per-
mit the Association either to consolidate or split apart
traffic flows in the same manner that a railroad com-
bines and sorts traffic, or realistically could do so fol-
lowing a merger of operations.

The USRA location code structure that resulted was
designed to allow analysis of traffic flows based on the
way cars are distributed to their ultimate destinations.
All of the “gathering points” in the network were iden-
tified through extensive analysis of local operations and
discussions with railroad operating oflicials. A gather-
ing point or node is the yard or siding which is either
the final location where a car is switched prior to de-
livery to a customer or an interchange, or the initial
location where a car is handled upon receipt from a
customer or an interchange. This includes any point
where a local or industrial switch engine drops cars for
switching or picks up cars after switching for move-
ment by a road train. Studies identified 494 such stand-
ard gathering points, including many major inter-
change locations. In addition, 35 multiple ﬂatherlng
point nodes were identified.?

3In many cases, local stations on a line between gathering points are
served by more than one gathering point, depending on the origin or

The USRA location codes therefore include 529
gathering points. For planning purposes, however, traf-
fic for the 35 multiple gathering points was assigned
to an adjacent standard gathering point based on the
direction of movement of traffic. To handle a system of
this size, a 10-digit code was used, including three digits
which have been reserved for future expansion. In ad-
dition to providing a coding system for car movement,
other codes were included to allow assignment of sta-
tions and line segments to the various networks being
considered during the USRA planning process and to
allow classification of ecach line segment’s future status
under the criteria for possible branch line abandon-
ments,

With each gathering point serving as a base, an oper-
ationally logical and unique code number appropriately
related to the serving gathering point was assigned to
each of the more than 8,000 freight station accounting
codes (FSAC) and interchange locations included with-
in the ConRail network. The code structure has been
designed to incorporate future changes. The gathering
points are based on present operational patterns, but as
changes and consolidations are made in the gathering
services, the code can be modified to reflect the changes.

destination of a car. To handle these situations, the USRA location code
structure inecludes ‘‘Multiple Gathering Points.” A subprogram was
designed to assign individual cars destined to a station served by a
multiple gathering point to the gathering point at either end of the
line segment, depending on the direction of movement of the car.

Network Definition.—The second step in USRA’s
planning approach was the development, with the assist-
ance of Stanford Research Institute (SRI), of a com-
puter representation or model of the ConRail network.
This network consists of nodes (yards, junctions, inter-
changes) and links (line segments connecting nodes)
that were inputs to the computer model. Initially, the
planning consisted of a network of 147 “super nodes”
representing an aggregation of the 494 gathering points
into major traffic centers. This network was used in
developing the blocking and train formation and rout-
ing plans that were used in deriving the basis for the
FSP financial statements. Subsequently, the model was
expanded to include the full 494-node ConRail network.
The model was then used to refine the routing and
blocking plans so that the Association’s recommenda-
tions for yard and main-line requirements conld be de-
fined. At major interchange locations, specific nodes
were provided for the connecting roads.

For each line segment (link) in the network, actual
distance and normal travel time were developed. Nor-
mal link travel times were developed from dispatchers’
records, current speed limits and information on the
present condition of links. Travel times for rehabili-
tated links were estimated with computerized Train

Performance Calculator (TPC) runs developed by
T. K. Dyer, Inc. for USRA in cooperation with the Fed-
eral Rail Administration (FRA) and the Rail Services
Planning Office (RSPO). The TPC developed running
times based on link characteristics, the type of train
(reflecting the locomotive horsepower-to-weight-of-
train ratio) and anticipated speed limits after rehabili-
tation. TPC runs also were made with operating speeds
constrained by existing slow orders.

Each node was classified according to its switching
capabilities. Two kinds were identified, transit and non-
transit. Nontransit nodes handled traffic originating or
terminating at a single point. Transit nodes included
two types, those that did major car classification work
and those smaller facilities that performed a more
limited classification role.

Block Formation and Routing—Traflic flows and
network identification were the basic inputs for the
first program—>block formation and routing (blocking)
in the SRI model. Additional inputs included the
choices between short time or short distance routing
and the minimum size block that could bypass a transit
yard or node.

As a further improvement to the model, using ex-
perience gained in manual and preliminary computer
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simulations, the Association developed and incorpo-
rated into the model a decision logic to prepare block-
ing strategies automatically. This made it possible to
concentrate on improving a blocking plan, rather than
on the enormous detail involved in the manual develop-
ment of each new blocking plan for the 494-node net-
work.

Various blocking philosophies * were tested to de-
termine the one which best matched ConRail’s network
and traffic flows. The blocking philosophy which evolved
from this approach subsequently was used as a starting
point from which to develop the ConRail bloeking plan.
In developing the recommended plan, alternate strate-
gies were tested under varying traffic conditions by
changing traffic flows and measuring the relative effec-
tiveness of each strategy (Table 3) through the model’s
print-out handling of cars.

To insure that the planning process was more than
an academic exercise, a number of railroad managers,
experienced in freight operations. developed and used
the blocking plans. The process also was reviewed by
the team of railroad vice presidents experienced in
operations which had carried out the overview studies
for USRA described in the PSP.

Output reports from the blocking program sum-
marized traffic flows according to specific blocking and
routing decisions. These reports summarized for each
iteration of this model : :

¢ The number of blocks prepared at each node and
the number of cars in each block (Table 4),

e The number of cars handled at each node in the
network,

® The number of times each flow was handled mov-
ing from origin to destination (Table 5) and

e The number of cars in transit at each yard, their
final destination and next node at which they were
handled.

Using this output, blocking and routing strategies
were modified and reentered into the model. This ap-
proach continued until a satisfactory blocking and
routing plan was developed with the basic objectives

¢ A blocking philosophy refers to the general approach of sorting cars
into groups or “blocks’” that is followed in preparing a specific blocking
plan. Examples of varying blocking philosophies wonld include :

¢ At the yard where cars originate, sorting or classifying cars to
the furthest yard toward destination that still permits the eco-
nomically justifitable formation of a block or
Moving cars unsorted to a larger classification vard where, with
the availability of more cars to sort, cars can be grouped to points
further toward destination than is possible by refined sorting of
cars at origin, ete.

being to improve services and reduce operating expenses
by minimizing car handlings on a systemwide basis.
During the analytical process, however, it was essential
to weigh carcfully the impact of blocking and routing
decisions and to review continuously yard car handling
fizures to spot potential overloadings in terms of cars
switched per day or the number of distinct classifica-
tions required.

To estimate transportation expenses for the FSP fi-
nancial projections, the Association compared the re-
duction in car handlings and the resulting yard cost re-
ductions in the proposed ConRail blocking plan with
blocking plans currently in use on the railroads in re-
organization. The extent of improvement was deter-
mined by running the existing blocking plaus through
the SRI blocking program. This method of comparing
existing operations with the proposed operation yields
a more realistic difference in system car handlings than
comparing a simulation developed plan against actual
operating statistics, a comparison which invariably
overstates potential improvements.

Implementation of the proposed blocking strategy
would provide ConRail with a way to reduce its operat-
ing costs by reducing significantly the number of sys-
tem-wide car switchings required to handle a given
traffic volume. Analyses by the Association and by others
indicate that achieving the minimum rzhandling of
cars en route:

¢ Reduces car delays and thereby improves car ntil-
ization and transit times on shipments,

¢ Improves dependability,

¢ Reduces yard congestion and workloads and there-
fore crew requirements and costs and

¢ Reduces exposure to loss and damage.

The Association’s operating plan includes blocking to
bypass as many intermediate terminals as possible, to
avoid traflic cascading from one yard to the next and to
minimize trafic backhauling unless absolutely required.
The plan also handles loaded and empty cars with the
same movement priority. This benefits loaded as well as
empty cars, because with larger flows additional by-
pass blocks can be prepared which would not be eco-
nomical to prepare if the sorting of loads was separated
from empties. This policy also reduces the percent of
system yard capacity presently required to handle cas-
cading empty equipment,

Train Formation, Routing and Scheduling.—Once
the blocking plan was determined, output of that pro-

TABLE 3.—Sample computer print-out: allernate strategies

CAP HANDLINGS FNR CONRATL IV = 4 MONTHS (CASE 19C)

TOTAL CARS nAMDLED 14293 TIMES ®347 11599
TOTAL HANDLIMNARS = 9raq]
TOTAL EXCESS HANDLTMGS = 245308

SOURCE : SRI model.
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TABLE 4.—Sample computer print-out: number of blocks
BLOCKS AT £aCk NRIGIN FOR CONRAIL IV -« 4 MOMTHS (CASE 19C) 494 MODE 1973 FROM w15566 75708725, 12.21.10.

ORIGIN DESTINATTON CaRS
74 THREEWR]IVES 72 ELKHART 11
74 THREERIVRS 18

75 KALAMAZO0O 3

75  KALARSLLO0 30 AVON 8
77 ELKHART 59

76 THREERIVRS 3

75 KALAMAZ00 134

7¢ GRANDRAPDS 38

77 BATTLECRK 14

79 JACKSON 30

9~ DETROITJCT 40

11n  STANLEY 30

76 GRANLRAPHS 37 AVON 28
: 72 ELKHART 65

7= KALAMA700 62

76 GRANDRAPDS 177

77 BAITLELRK 3  AvON 29
7?2 ELKHART 37

7% KALAMAZO0O0 15

77 BATTLECRK 77

7P BATCRKGTW 21

79 JACKSON 44

78 BATCRKOTW 77 BATTLECRK 31
78 BATCRKGTW 4¢

79  JACKSO. 3¢  AVOM 16
77 FELKHART 39

75 KALAMAZOO 36

77 BATTLECRK -29

79 JACKSON 113

8n  LANSING 45

8% ANN ARBOR -3

86 DIANN 2

87 WILLOW RUN 1¢

B8R  WAYNE a

9n DETROITJCT 26

109 AIRLINE 41

J1n STANLEY 30

14n  SHARONVILL 13

16¢ BUCKEYE )

23n  CONWAYEAST 38

46¢ SELKIRK 15

80 LANSIMG 79 JACKSON 45
8n LANSING 99

85 ANN ARBOR 79 JACKSON 2
% ANN ARBOR 47

8h DIANN 12

11r  STANLEY 7

113 TOLEDG AA 11

SOURCE : SRI model.

gram was used as input to the second program in the
SRI model—train formation, routing and scheduling
(train formation). This program allowed for the defini-
tion of trainms, e.g., the blocks carried, where they were
picked up or set off, the route, when trains left their
points of origin and type of train. Using this input, the
program assigned cars to trains, outlined schedules and
calculated the tonnage moving over each line segment.
The program also computed such statistics as train miles
and hours, car miles and hours, gross ton miles and nuni-
bers of cars and tons and trains by direction on each seg-
ment of the network.

Trailer-on-flat-car (TOFC) and unit-train traffic

TONS LOADS FMPTIES
538 8 3
1172 11 7
120 1 2
326 4 4
2400 21 38
124 1 2
7736 a7 67
1606 9 29
951 12 2
la79 25 S
leAn 23 17
1386 21 9
1251 264 4
2649 32 33
3162 50 12
7939 71 106
1641 8 21
1582 21 16
a4? 1 14
3123 15 62
1158 13 8
1815 28 12
1657 3 28
2056 37 3
790 9 7
1492 11 2R
1587 10 26
1633 3 26
4629 27 56
2451 37 8
1v0 1 2
52 0 2
525 9 1
378 s 3
1349 15 13
1237 1 4¢
1342 13 17
496 4 9
196 2 3
2181 34 4
Rl4 14 1
2496 29 16
5717 79 20
222 1 1
2501 20 27
935 9 3
675 6 1
383 1 1c

that would not be operated in regular freight trains was
excluded in aspects of the program that normally would
not be applicable, such as the count of cars being clas-
sified in a switching yard. All unit trains as well as
TOFC trains, however, were included in computing
the trains and gross tons operated over each line
segment.

Train operating decisions were based on such trans-
portation considerations as train length (normally 80-
120 cars), grades, meeting points and crew change loca-
tions. To maximize blocking effectiveness, long distance
trains bypassing intermediate terminals were scheduled
whenever blocking and traffic flows allowed. In the

2
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TasLE b.—Sample computcr print-out: handling of traffic flow

FLOW HANGLINGS €0R CONPAIL IV = & MONTHS (CASE 19C) 494 NODE 1973 FROM wl15566 T5/0K8/25, 12.21.10,

DESTINE FIUk ORIGIN LOADS EMPTIFS  CARS CARS®HANDLINGS ~-=INTERMEDIATE YAKDS===
209 SALE™ 2r9  SALEM 0 2 2 2
210 MINEKVA 21> M™MINFRvVA 1 4 3 3
212 NILES 21?7 NILFS 1 12 13 13
214  GOODMAL Q  MPEXRMTMAD 2 9 11 44 161 231 212
214 GOONMAN ¢ 16 16 16
215 GATE#AY 1672  ™MONROF MI v 9l 9] 182
215 GATEwAY 0 1 1 1
247 WELILANDTHE 26 fr 20 40 26(¢
446  HKENSNMINES 42 ( 42 168 444 26¢
217 HASELTuUM JA7? AIRSONRBRURG 1¢ ¢ 10 40 235 231
2Y7 HASELTON 1 4] 42 42
219  wHEATLAND 3k 5 43 129 231
257 <XFENMORE n 17 17 51 260
218 NEw CASTIF 2YR  NEW CASTLE 0 2 2 4
219 WHEATLAND 189 ROCKPORT 0 19 19 s7 200
21?2 NILES 1 18 19 57 215
215 GATEWAY 0 37 37 Ta
217 HASELTON 1 35 36 108 215
219 AHFATLAND H 65 73 73
22R  WIFRTON 10 & 16 48 231
273 XISKI 16 v 16 4R 231
223 STUNERURPN 10y TREMTOWN 0 13 13 52 110 200
200 ASHTARULA 0 34 3¢ 60
223 STONEBORO 0 - 0 20 20
224 OIL Cliy 224 Q1L CITY 1 9 16 10
226 MINGO 1672 MONROE M1 0 47 47 94
11n  STANLEY n 55 55 110
22% MINGO 13 49 62 62
265 BLACKRX CN 1¢ 0 10 40 260 23¢ 231
227 MRINSFEPRY 226 MINGO 0 99 99 198
2727 MRTNSFERRY ) 11 17 17
228 wIERION 97 RIVFRROUGE 19 ¢ 19 57 230
130 XENTON 18 0 18 54 160
177 BRUCYRUS 14 1 15 60 207 226
278 WIERTON 9 95 1re 104
229 MIULLAND 229 MIDLAND 1 18 19 19
230 CONWAYLAST F SSWVALLYJC 1 0 1 1
5) PROVISGCNW 0 1 1 1
187 GIRSONSBURG ee 0 ’2 44
23r CONWAYEAST 6 Y4 58 58
355 HARRISRURG ) 35 35 105 30¢

SOURCE : SRI model.

planning process, it was noted that the greater the ag-
gregation of traffic, the more refined the blocking and
the more cars that could bypass intermediate yards.

To provide complete operating statisties, local trains
and interchange transfer runs were introduced into this
process. The train planning process also provided in-
sights concerning the value of building new route con-
nections, increasing main-line capacity and constructing
efficient bypass routes around yards. USRA investi-
gated the economics of operating smaller through-
blocked trains but, generally found this was not advan-
tageous due to existing crew agreements.

590-512 O - 75 - 2

Yard and Line Capacity Constraints.—The output of
the train formation program (Table 6) served as input
for two additional simulation models used by the As-
sociation to evaluate potential capacity constraints in-
cluded in the blocking and train operating plans. They
are as follows.

® Yard Simulation Model. This model, also devel-
oped by SRI, simulates the movement of cars
through a yard, calculates utilization rates for
physical and human resources and determines the
time cars spend in each portion of the classifica-




30

128
40
605
40
607
41
44
42
44
42
45
42
47

tion process. Other basic inputs are a physical de-
seription of the terminal, the rate at which cach
work segment can be accomplished, train schedules,
the blocking policy and traffic flows. The model was
used to determine the utilization impact of vary-
ing critical resources and to determine maximum
yard capacity, given a particular traflic mix. (See
box below.)

Dispatch Simulation Model. This niodel, devel-
oped by Peat, Marwick, Mitchell & Co. (PMM) for
the Federal Railroad Administration, simulates
train movements over a given line segment and cal-
culates delays caused by interactions between trains
moving on the same line segment. Inputs to the
model also include a physical deseription of the
segment and the trains anticipated to operate over
that line segment, including scheduled departure

12

time and type of train. With this model, the ca-
pacity of high density line segments was deter-
mined with the present physical configuration and
with improvements in track and signalling. (See
box below.)

Both of these models were used to check the proposed
blocking and train service plans. If, in running these
models, capacity constraints were indicated either in
terminals or on main line segments, changes were made

~toeliminate the constraints. In determining the required

revision, the adverse impact on operations and traflic
movement was weighed against the capital cost of elim-
inating the capacity constraint. USRA’s final recom-
mendations for capital improvements reflect those cases
where it is economically preferred to relieve a constraint
through capital improvements rather than revising the
recommended blocking and train service plan.

TABLE 6.—Sample computer print-out:portion of link statistics output h

LINK LOADTINGS

LINK  MLFS  TRAINS CaRs TONS TRAIN

L [ 1 ALL MILES
~ 26 4 2 31 S7 88 3865 13
- 28 4 1 8 17 25 1107 4
- 27 4 1 10 ] 11 690 4
- 29 68 2 115 93 2ch 10478 138
- 28 69 ? 107 115 222 11099 13#
- 3 4R ? 131 100 231 11525 96
- 29 48 2 114 12R 2642 12139 96
- 31 12 1 4 7 11 64R 0
- 30 @ 1 15 651 76 3204 0
- 32 12 7 189 316 565 24447 Ao
- 30 12 9 3a] 389 770 37239 108
- 601 13 12 774 463 1237 73126 156
- 3¢ 13 9 450 517 967 43068 117
- 607 s 2 154 6R 222 13794 44
- 36 22 3 117 222 339 16749 66
~ 133 s n 0 0 0 0 0
- 32 S0 n a 0 [d 0 0
- 135 45 3 66 160 226 9416 135
- 32 45 2 70 S1 ¢l 6R15 S0
- A0l 7 2 S0 66 116 5725 14
- 32 7 S 279 259 488 22387 35
- 35 37 1 4] 12 53 3854 37
- 33 37 1 49 43 92 5702 37
- 602 18 ) 51 44 95 59n2 18
- 33 18 1 42 14 56 4015 18
- 602 34 2 56 178 244 10R47 72
- 34 36 1 112 54 166 9779 36
- 603 37 1 108 45 153 92722 37
- 34 27 2 45 173 218 B579 Ta
- 36 [d 1 47 T4 121 5860 0
- 35 0 1 104 ] 113 6549 0
- 40 39 2 63 9n 153 6779 T8
- 35 39 2 91 B4 175 10039 78
= 120 41 2 161 6n 221 14RR7 B2
- 35 41 2 91 153 264 1n462 8e
- 38 33 ) 13 18 31 1876 33
- 3/ 33 1 3 4 7 470 33
- 39 49 2 el 18 79 5503 9B
- 3B 49 3 158 84 242 114R5 147
~ 605 7?5 2 113 132 245 12682 S0
- 39 75 3 191 129 3e0 15361 75
- 4l 7 2 s8 s 143 6270 14
- 40 7 2 81 Ta 151 8941 14
- 128 73 0 [ o 0 [d 0
- 40 73 [ 0 0 0 0 0
- 605 s 3 160 108 268 12511 105
- 40 kL) 2 100 105 20% 1cB0E 70
- 607 16 2 Su 91 141 9710 32
- 40 16 3 155 103 258 12002 48
- 44 kL 2 58 85 143 6270 76
- 41 34 2 81 T0 151 8941 76
- 44 5 2 81 n 151 8941 1¢
- 42 5 2 =8 as 143 6270 10
- 45 7 3 123 150 273 14R16 21
- 42 7 3 171 103 274 18990 21
- 47 14 s 298 93 391 25179 50
- 42 10 4 118 221 339 14138 40

SOURCE : SRI model.

CAR MILES TRAIN CAR HOURS
L E T HOURS L 3 T
124 228 352 2.00 3l.00 57,00 RB,00
32 68 100 1.00 8.00 17.00 25.00
40 4 44 1,00 10.00 1,00 11,00
7935 6417 14352 Teu? 406,33 328,60 734,93
7383 7935 15218 7.07 378,07 406,33 TR& .40
6288 4800 11088 4,93 323,13 246,67 569,80
5472 6la4 11616 4,93 281420 315.73 696,93
0 0 n 1,00 4,00 7.00 11,00
0 [ Q 1.00 15,00 61,00 76,00
2268 3792 6060 4,67 126400 210.67 336.67
4572 4668 9240 6,00 254,00 259,33 513,33
10062 6019 16CR] 6,80 438,60 262,37 700,97
5850 6721 12571 S.10 255,00 292,97 547,97
3388 1496 4884 4,10 315,70 139,40 455,10
2574 4884 7458 6,15 239,85 455,10 694,95
¢ 0 o 0.00 0400 0,00 0.00
v 0 d 0,00 0,00 0460 0,00
2970 7200 10170 6,10 134,20 325,33 459,53
3150 2295 5445 4,07 142.33 103.70 266,03
350 462 812 W50 12450 16450 29,00
1603 1813 3416 1.25 57,25 64,75 122,00
1517 444 1961 1.33 54,67 16,00 T0.67
1813 1591 3404 1,33 65,33 57,33 122,67
918 792 1710 W83 42,50 36,67 79.17
756 252 100f .83 35.00 11.67 46,67
2376 6408 B784 6.70 221,10 596,30 817,40
4n32 1944 5976 3.35 375.20 180,90 556,10
3996 1665 5661 3.43 370480 154,50 525.30
1665 6401 8066 6.87 154,50 593,97 T48,47
0 0 0 .50 23,50 37,00 60,50
0 0 0 50 52,100 4,50 56,50
2457 3510 5967 2.83 89.25 127.50 216,75
3549 3276 6825 2.83 128,92 119,00 247,92
6601 2460 9061 S.00 402.50 150.00 552.50
3731 6273 10004 5.0 227.50 362450 610,00
429 594 1023 3.065 39,65 54,90 94,55
99 132 231 3.05 9.15 12,20 21,35
2989 8se 3871 3,50 106,75 31,50 138,25
7742 4116 11858 5,¢5 276,50 147,00 423,50
2825 3300 6125 2.17 122.42 143,00 265,42
4775 3225 sooc 3.25 206,92 139,75 346,67
4ne 595 1001 40 11,60 17,00 28.60
567 490 1057 40 16,20 164,00 30,20
0 0 0 0,00 0,00 0,00 0.00
0 0 4 0,00 0,00 0,00 0.00
5600 3780 9380 44,50 240.00 162400 402,00
3500 3675 717 3.00 150,00 197,50 307.50
1440 1456 2896 1,33 60,00 60,67 120,67
2680 1648 412R 2400 103.33 68,67 172.00
2204 3230 5434 2.17 62.83 92,08 154,92
3078 2660 5738 2.17 87,75 75.83 163,58
405 3590 75% 33 13.50 11.67 25,17
290 425 715 .33 Y.67 14,17 23,83
861 1050 1911 1,45 59,45 72,50 131,95
1197 721 1918 1445 H2.65 49,78 132,43
2980 930 3e1¢ 2.00 119.2¢0 37.290 156,40
1180 czlo 339n 1.60 47,20 8R,40 135,60
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YARD SIMULATION MODEL

The yard simulation model was used to confirm the
proposed blocking plan in system yards where signifi-
cant changes are being recommended, to 1sure that the
plan could in fact be implemented.

The model also is being used to calibrate the existing
operation in major yards, making it possible to deter-
mine the extent to which existing manpower levels
could be reduced in terms of both the proposed plan
and existing operations.

To stmulate yard operations, the model uses output
from the blocking and train formation programs based
on the 494-node network. The model simulates the re-
ceipt of inbound trains, switching them in the priority
order specified, classifies cars into specified outbonnd
blocks based on their final ConRail destinations and
makes up outbound trains according to their priorities
and departure times. The model also simulates in detail
the interaction between yard resources and yard work
requirements to determine the ability of a yard to carry

out the work assigned with a given amount of man-
power. Specifically, the model simulates, in 15 minute
increments for several days, the use of individual re-
cetving, classification and departure tracks, the switch-
ing or hump lead, inbound and outbound inspection and
classification and train make-up crews. It simulates each
individual facility and erew, making it possible to de-
termine the utilization of resources and the impact of
changing these resources. For example, the model can
measure the effect of adding or reducing crews or car
inspectors and changing the asstgnment of classification
tracks. Physical changes in the yard also can be tested,
such as including crossovers or providing a sccond
switching or hump lead or another lead from the class
yard. The model determines whether the schedules for
inbound and outbound trains as planned are met, given
the resonrces assumed, and provides a summary of aver-
age car detention time and a report of the use of key
resources.

Line Capacity Determinants—The dispatch simula-
tion model identified several key determinants of line
capacity.

The first was physical constraints. The effective ca-
pacity of a line segment is generally constrained by
bottlenecks, including:

e Sections of single track in a double track line,

® Interlocking plant restrictions (at the intersection
of routes or locations where trains can change
tracks),

® Yard entrance and exit configurations, governing
the ability to move trains quickly to and from the
main line and

® QOther conditions which limit normal track speed,
such as grades, excessive curvature, slow orders and
municipal speed restrictions.

The second was signalling systems. An effective sig-
nalling system that minimizes train delays is particu-
larly important on high density single-track lines and
multiple-track lines handling trains moving at varying
speeds (e.g., passenger, merchandise-freight and min-
eral-freight trains).

The third was the operating plan. The operating plan
over a particular route can have a major impact in
terms of reduced line capacity when:

® Schedules lead to a concentration of train move-
ments during a short period of time, especially
when fleets of trains meet,

® Average train speeds are reduced (due, for ex-

ample, to slow orders or lower horsepower-per-ton
ratios),

® Trains are assigned relative priorities in avoiding
delays on line segments (such as meeting opposing
trains) and

® Trains move at substantially different speeds.

These findings have two major implications for Con-
Rail. First, the benefits of line rehabilitation may not
improve capacity materially if physical bottlenecks,
signal system deficiencies and operating constraints are
not also corrected. Second, several operational options
for reducing congestion on high density lines may limit
the need for major capital expenditures or, on the other
hand, operating decisions may reduce capacity and re-
quire major capital commitments. Operating policies,
therefore, cannot be separated in the planning process
from financial policies.

Implementation of the FSP will require construc-
tion of some new connections and it is important that
these track and signal facilities be designed and built
to allow uninterrupted movement at moderately high
speeds. In addition, many bottlenecks now exist that
were created by the failure of the railroads in reor-
ganization to repair damage to interlockings caused by
derailments. These situations should be identified and
analyzed and interlockings that should handle heavy
traffic restored to their design ecapacity.

Route Selection

Primary route selections were based upon :

e Traflic flow volumes,
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DISPATCH SIMULATION MODEL

To test line capacity and define main line (link) con-
straints, USRA. used a dispatch simulation model de-
veloped by PMM.

The model was used to simulate existing and antici-
pated traffic and track configurations on 7,525 road
miles of line, including 12,775 miles of track, to identify
capacity or scheduling problems. In essence, the model
simulates the dispatching of trains at a level of detail
that includes block signal spacing and specific track and
crossover configurations. The model produces statistical
output as well as a computer generated “stringline” or
time-distance graph of the section of line simulated.
(See Figure 2.)

To provide inputs to the model, T. K. Dyer, Inc. used
its train performauce calculator (TPC) to simulate
train running times, delipeating transit times for vari-
ous types of trains in terms of horsepower per ton over
each of the line segments tested. In addition to provid-
ing running times, the output of the TPC was useful in
providing fuel consumption information over each
main-line segment. With this information, USRA could
make trade-off decisions between incurring incremental
operating costs associated with a rationalized plant and
resulting increased train miles or acquiring and sub-
sequently rehabilitating additional main-line segments.

In addition to TPC output, the dispatch simulation
model also used as inputs for each line segment:

® Track Arrangement—number of tracks, location
of sidings or crossovers, length of sidings, location
of stations, yards and junctions;

e Signal System—available aspects, direction of
movement and block spacing;

® Schedules—consisting of starting time, origin and
destination points and work required enroute and

® Trains—assigned to the five priority groups of
passenger, TOFC and preferred merchandise, gen-
eral merchandise, loaded and empty unit trains and
local and transfer movements.

To verify the accuracy of input and to calibrate the
model to allow comparisons with later runs, each line
first was simulated with the existing track configuration
and existing traffic, with the model generating for each
train the time required to move on or across the line
segment, including running times and delays. Once the
program was validated for a segment, variations were
made in input to test the operating strategies of :

® Revising schedules and train operating routes,

® Changing running times to reflect increased slow
orders or the removal of slow orders following re-
habilitation,

¢ Taking tracks out of service for short periods to
simulate maintenance-of-way work and

® Adding or removing tracks or sidings and revising
the signal systems or signal spacing.

As mentioned earlier, the dispatch simulation model
provides a tabular printout and a stringline diagram, or
time-distance graph, for each line segment and each
operating scenario simulated. The printout presents the
detail of all delays incurred by each train, including
programmed delays caused by interference from other
trains or limitation of the physical plant. The string-
line diagram portrays graphically all activity on a line
segment during a specified period of time. (Activity
between Harrisburg and Conway during a 48-hour pe-
riod is shown in Figure 2.)

¢ Existing track conditions, grades, alignment, num-
ber of tracks, signaling and other line capacity
considerations,

¢ Location of major terminal facilities,

® Opportunities to consolidate duplicate routes and
terminal facilities,

® QOperating costs, both line-haul and terminal, of
alternative routes and

¢ Removal of traffic from high density passenger
routes.

Geunerally, the primary route structure of ConRail
consists of main lines presently used by the railroads
in reorganization. By making certain changes in present
routing, however, it is anticipated that ConRail would

consolidate some facilities of the separate railroads and
therefore upgrade fewer line segments. The final selec-
tion of primary ConRail routes, where significant alter-
natives exist, is discussed below.

Northeast Corridor—The structure of ConRail’s
routes in the Northeast Corridor has been determined by
the desire to remove as much freight as possible from
the passenger route and to make more effective use of
the hump yards at Enola, Allentown, Oak Island and
Selkirk. The final route structure also reflects sugges-
tions by the ICC’s Rail Services Planning Office
(RSPO), with which the Association concurs, concern-
ing possible capacity constraints on the following three
line segments.
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Line Segment RSPO Comment

Allentown-Newark__ __ _____ Traffic volumes will cxceed the capacity of
Lehigh Valley (LV) route.

Harrisburg-Reading .. ____ Capacity of the Reading (RD Q) line will be
exceeded if Philadelphia traffic uses this
route.

Washington-Baltimore____ . Combined ConRail-Chessie traffic will ex-
ceed capacity of the Baltimore & Ohio
(B&O) line.

The primary routes for ConRail in the Northeast Cor-
ridor area are discussed below and shown in Figure 3.
This listing reflects the routing used in developing the
operating plan. The changeover from existing routes

on the Corridor to the by-pass routes requires the con- °

struction of several new track connections. It is expected
that the physical changes will not be completed for at
least 5 years. To the extent negotiations currently in
progress with the Chessie System to acquire the Balti-
more & Ohio (B&O) line from Philadelphia to Balti-
more and to use the B&O line with trackage rights from
Baltimore to Washington are at this time incomplete,
these plans are subject to change.

® Potomac Yard—Northern New Jersey. Between
Anacostia (Washington) and Bay View Yard
(Baltimore), traflic would be routed over both the
former PC (one track) and the B&O line, with
the B&O route being preferred and one track of
the former PC being used when train movements
exceed line capacity on the B&O. North of Balti-
more, traflic would operate on the former B&O to

F1curg 3.—Principal rail routes in the Northeast
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The Central of New Jersey (CNJ) line has been retained as
a second route. Passenger traffic between Aldenc and
Newark might be rerouted via the CNJ to Elizabeth and
the PC to Newark with a new connection being construc-
ted between the CNJ and PC at Elizabeth.

Some Philadelphia traffic has been routed over former
Penn Central (PC) lines.

A single track of the former PC corridor main line has been
designated for freight service; through physical up-
grading the capacity of the B&O main line will be
increased.

Philadelphia and via trackage rights on the Ches-
sie System (former RDG) to Manville, N.J. Oak
Island-Elizabethport traffic would use the former
LV from Manville to Newark, N.J.
Potomac Yard—New England/New York City.
Traffic would route as above to Philadelphia. North
of Philadelphia, Chessie trackage (former RDG)
would be used to Allentown, thence to Maybrook.
N.Y. via the former LV-Lehigh & Hudson River
(LHR)-PC Route. From Maybrook, traflic to New
Haven-Bridgeport would route over the Pough-
keepsie Bridge via Danbury, Conn. to New Haven.
Traflic for the rest of New England and New York
City would route from Maybrook via Kingston,
N.Y.to Selkirk Yard near Albany. New York City
traffic then would move down the Hudson line via
Harmon, N.Y. In addition, two alternate routes
will exist between Allentown and Selkirk Yard.
One involves trackage rights over the Delaware &
Hudson (D&H) between Wilkes-Barre, Pa., and
Voorheesville, N.Y. The other uses the former
RDG-LV to Newark and then the former PC via
National Junction (Jersey City) and the West
Shore Line to Selkirk. The latter route would use
a new connection between Qak Island and Meadows
Yards in the Newark area, a ConRail capital im-
provement scheduled for completion in 1976,
Harrisburg—East Coast. Traffic from Harrisburg
and west for the Linden, Trenton and Metuchen
areas, would move from Enola via Morrisville, Pa.
on former PC lines; traffic to Baltimore/Potomac
Yard would move via Perryville, Md. and Balti-
more; and Philadelphia traffic would move on the
former PC freight main line via Columbia, Pa. and
on Chessie trackage (former RDG) through Read-
ing and the Belmont connection in Philadelphia.
Traffic for the Northern New Jersey and New
England areas would move from Harrisburg to
Allentown via Chessie trackage (former RDG).
From Allentown, Northern New Jersey traffic
would be routed over the former L'V to Oak Island.
Port Reading traffic would leave the former LV at
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Manville, N.J., and operate over Chessic (former
RDG) to Port Reading, N.J. The alternative rout-
ing to Oak Island would be to use the former L.V
to Phillipsburg, N.J., thence former CNJ to Al-
dene, N.J. and former LV from Aldene to Oak
Istand. From Allentown, Bridgeport and New
Haven traflic would be routed via the LHR to May-
brook and over the Poughkeepsie Bridge. Other
New England and New York City traffic would
move via the LHR and former PC to Selkirk Yard.
Buffalo/Syracuse—New Jersey and South. Traffic
from Buffalo destined for Baltimore and Potomac
Yard would be routed over former PC lines via
Olean, N.Y., Renovo, Pa. and Enola to Perryville,
thewce over the B&O. Traffic from Syracuse and
Niagara Falls to Baltimore and Potomac Yard
would move over former PC lines via Lyons, N.Y.,
Corning, N.Y., Newberry, Pa. and Enola. Traffic
from Buffalo to Northern New Jersey and Phila-
delphia would route over Chessie trackage rights
via Corning to Waverly, N.Y., thence by former
LV to Allentown and by former RDG, CNJ or LV
to destination. Traffic from Syracuse and Niagara
Falls would join the route at Corning.

Northern New Jersey-——New England and Upstate
New York. Traffic between these points would
route from Oak Island and Weehawken over the
former P(C’s West Shore Line to Selkirk Yard.
Traffic remaining on the Corridor. As a result of
this routing structure, which still is subject to ne-
gotiation, nearly all through freight service would
be removed from the Washington-Boston passenger
corridor. Local freight and yard service would con-
tinue on the corridor to the extent required. When
the restructuring is completed, through freight traf-
fic remaining on the corridor is projected to consist

of:

—Substantial through traffic between Landover,
Md., and Bayview (Baltimore), using one track
of the former PC.

—One high priority train a day each way between
Trenton (Morrisville) and the automobile plants
at Metuchen and Linden, N.J.

—Three trains per day each way between Qak
Island, Morrisville and Philadelphia. Two of
these trains would provide service to intermedi-
ate points. The other train, a Selkirk-Potomac
Yard train via the West Shore route, would
handle traffic to and from Northern New Jersey,
Trenton, Philadelphia, Wilmington and Balti-
more.

—A daily train each way via the Poughkeepsie
Bridge Route, traversing 12 miles of the Corridor
between Devon and New Haven, Conn. Two
additional trains per day, operating between

Selkirk and New Haven, also would move over
this portion of the Corridor.

—Two trains per day each way entering the Cor-
ridor at Mansfield, Mass.,, one moving the 19
miles to Providence, R.1., the other the 7 miles to
Attleboro, Mass.

Northern New Jersey-Cleveland-C'hicago.—Studies
of the operational cost of the two principal main-line
routes of the ConRall system between Northern New
Jersey and the Cleveland-Chicago areas show that the
route via Selkirk and Buffalo has slightly lower operat-
ing costs °* for the movement of common origin-destina-
tion traffic than the route via Enola and Pittsburgh.
Given this, the routing decision should be based on
changes in traffic flows over time, the capacity of the
lines and traffic aggregation and consolidation oppor-
tunities which either routing may make possible in the
future. New York State is in the process of negotiating
with Penn Central to make certain improvements in the
West Shore route from Newark to Selkirk Yard, which
would alleviate some of the existing capacity problems
on that line. Consistent with USRA overall policy that
future routing should rest with Conrail management,
USRA recommends that ConRail and the State of New
York continue these negotiations regarding the West
Shore route.

Johnstown-Pittsburgh.—Between Johnstown and
Pittsburgh, two former PC routes are available—the
main line via Greensburg and the longer but more level
river grade Conemaugh line via Kiski Junction. A fter
rehabilitation of the Conemaugh line, additional
freight traffic would be transferred to this route from
the present main-line route.

Niagara Falls-Detroit—The Canada Southern line
of the former PC is the shortest route between New
England and upstate New York to Detroit, Elkhart and
Chicago. The route is restricted, however, by clearances
in the Detroit River Tunnel, which limit the movement
of loaded trilevel and high-cube cars. Until the tunnel
clearance restriction is eliminated (a project included
in ConRail’s capital improvement budget), most traffic
should be routed via Buffalo and Cleveland to avoid
split flows and imbalanced movements.

Indianapolis-EF'ast St. Louis.—The primary route be-
tween Indianapolis and East St. Louis should be the
northern line west from Indianapolis to Terre Haute,
thence the southern route to East St. Louis via Mar-
shall, Ill. Until capacity is increased west of Terre
Haute, the northern route from Terre Haute to Fast
St. Louis via Mattoon, Ill., should be retained as a

5 The flows which possibly could be handled via either route aver-
aged 487 cars per day during the October 1973 sampie month or 5.4
additional trains per day (both directions). Total annual savings in
direct operating cost that would result from routing via Buffalo was
approximately $500,000. The capital cost of necessary physical improve-
ments to increase line capacity between Weehawken and Selkirk to
handle these additional trains would be about $1,600,000.




through freight route, generally handling westbound
traffic.

Indianapolis-Columbus-Cincinnati—Between Indi-
anapolis and Columbus, traflic should be routed via
Union City, Ind. and Bradford, Ohio. This route al-
lows ConRail to consolidate the Indianapolis-Columbus
and Indianapolis-Cleveland routes for 97 miles between
Indianapolis-and Union City, making it unnecessary for
ConRail to upgrade Indianapolis to Richmond, Ind. as
a.through-freight route.

Between Indianapolis and Cincinnati, the primary
route is via Union City-West Manchester-Middletown
to Sharonville Yard. Other high priority traffic would
use the route via Greensburg, although the utility of
this route is somewhat limited by the congestion en-
countered on the B&O between Riverside and Ivorydale
in the Cincinnati area.

Between Cineinnati and Columbus, traffic could be
routed via both Xenia and Springfield. Neither line has
the capacity to handle all traffic over this route; how-
ever, as traffic via Springfield moves along streets
through the middle of town, this route generally should
not be used unless the Xenia route is overloaded.

Indianapolis-Chicago.—Several routes involving
ConRail trackage rights are under consideration as the
primary route between Indianapolis and Chicago. At
present, principal flows of ConRail traffic move via
Frankfort and Logansport. If current negotiations with
the Louisville & Nashville (L&N), Grand Trunk West-
ern (GTW), Chicago & Eastern Illinois (C&EI) and
Chicago & Western Indiana (C&WT) are consummated,
ConRalil traftic would be routed over ConRail from In-
dianapolis to Lafayette, thence over L&N, GTW, C&EI
and C&WT trackage to Chicago, with the line to Logans-
port not upgraded to be a primary freight route. The
rerouting at Lafayette would be implemented in a fash-
ion consistent with current rail relocation plans.

Chicago-Southern [llinois and Southern Indiona.—
At present, traffic from southern Illinois comes to Chi-
cago via Paris and Danville, I1l. Traffic from the coal
fields of southern Indiana comes to Indianapolis via the
Petersburg Secondary Track. If negotiations currently
in process with the L.&N, Chessie, C&EI and C&WI
can be completed, ConRail traffic from both these areas
would come north to the B&(O’s east-west main line at
Lawrenceville and Washington respectively, thence
over B&O trackage to Vincennes, and north to Chicago
via the L&N, C&EI and C&WT using trackage rights.

Chicago-Conway.—Two former PC routes are avail-
able between Chicago and Conway—the route via Val-
paraiso and Fort Wayne and the route via Elkhart,
Toledo and Cleveland. Both routes will be retained as
will the connecting lines from Fort Wayne to Kendall-
ville, Toledo to Bueyrus, and Cleveland to Alliance. As

traffic patterns dictate, some traflic may change routes.
Use of the northern route provides the opportunity to
increase the concentration of westbound Chicago traffic
at Elkhart Yard. Under existing labor agreements, how-
ever, the northern route requires two more crews each
direction for each train than does the southern route,
although due to the mileage basis of pay, the cost conse-
quences are not as significant as this might seem to
indicate.

Youngstown-Ashtabula.—Traffic volumes on the pre-
ferred route via Mann exceed acceptable levels for this
single-track route. Consequently, a second route via
Sharon and Jamestown has been retained to handle a
portion of this traffic.

Classification Yard Requirements

Principal ConRail system classification yards are
shown in Table 7 and Figure 4, with existing car switch-
ing capacity and projected 1985 volumes in terms of
cars switched per day, as developed on the basis of the
blocking simulations. These 20 yards, with a combined
capacity of 41,900 cars per day, are projected to han-
dle 43 percent of ConRail’s total system classification
volume by 1985, the same percent as in 1973. Al-
though some yards will require major upgrading and
capital improvements to handle projected workloads,
no major new classification yards will be necessary, and
some existing yards eventually may be closed. Given
ConRail’s existing yards and since major new system

TABLE 7.—Principal ConRail yards

Existing 1985 projected
car switching car switching
capacity/day  requirement/day

Yard name and location

Allentown, ! Allentown, Pa____._____ ... ___ 1, 400 1,700
Avon, Indianapolis, Ind_______.________._..__. 2,700 2, 600
Bayview, Baltimore, Md. _ __ ... .. _._. 1, 400 900
Blue Island, 2 Chicago, 11 _____ ... _.____ 1, 600 1,800
Buckeye, Columbus, Ohio___ ... ... 2,700 2, 500
Conway-East, Conway-West, Conway, Pa..____ 6, 000 5,000
DeWitt, Syracuse, N.Y________ .. ... - 1, 600 1,100
Elkhart, Elkhart, Ind_______ ... 3,000 2,900
Enola, Harrisburg, Pa.______ .. ... 5,000 3,500
Frontier, Buffalo, N.Y _ _______ ... .. ... 2, 600 2, 500
Greenwich, Philadelphia, Pa_ .. .. ... 700 700
Junetion, Detroit, Mich________ ... 1,800 1,400
Morrisville, Trenton, N.J____.__ . ... 1,200 900
Oak Island, $ Newark, N.J__ ... ... 1,000 1, 500
Potomac,4 Alexandria, Va____._ ... ... 1, 600 1, 600
Rockport, Cleveland, Ohio_. ... ... 1,000 900
Selkirk, Albany, N. Y _ .. - 3,000 2,800
Sharonville, Cincinnati, Ohio______._...._.___ 1, 800 1, 400
Stanley, Toledo, Ohio__________ .. ... 1,800 2, 500

41, 900 38, 200

1 ConRail’s projected loadings only.

2 ConRail’s projected loadings only—operated by Indiana Harbor Belt.
3 Includes all Northern New Jersey traffic in 1978 projected loading.

¢ ConRail’s projected loadings only—operated by R.F. & P.

Sourck: USRA staff analysis.
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FI1GURE 4.—Major yards in the ConRail System
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classification yards now cost about $60 million each, it  cars, require rehabilitation or physical improvements to

is important that ConRail management emphasize im-  expand their capability to sort cars in a more refined
proving utilization of existing yards rather than con-  fashion—i.e. to prepare more blocks.
struction of new ones. . . Yard Location
Several existing TOFC terminals should be consoli- Avon Indianapolis, Ind.
dated and capacity increased where necessary to handle Buckeye _ - ___ Columbus, Ohio
future combined volumes. As discussed in a following DeWitt Syracuse, N.Y.
section which describes the intermodal operating plan, Elkhart - - Elkhart, Ind.
a new TOFC block switching terminal is proposed for Frontier ——----oo-oooooo o Buffalo, N.Y.
. . Greenwich Philadelphia, Pa.
Crestline, Ohio. . . . . . Junetion —__ Detroit, Mich.
To handle ConRail’s projected car switching require- Selkirk Albany, N.Y.
ments, there is a need for expansion or significant re-
habilitation of the following major yards. These yard projects are included in ConRail’s 1976
Yard Lacation 80 road capital improvement budget. Additional mod-
Allentown ______________________ Allentown, Pa. ernization and expansion projects, while not so exten-
Blue Island - o___ Chicago, IIL sive, are contemplated for the 1981-85 period. These
Oak Island - oo Newark, N.J. projects would focus primarily on operating efficiency
Stanley ... ____________________ Todelo, Ohio P P
improvements and local support activities. Yard re-
In addition to these yards, which must have their ca-  habilitation projects are included in the rehabilitation
pacities increased to handle more cars per day than at program described in the last section of this Chapter.
present, there are eight other yards that, although they The proposed ConRail operating plan would down-

are able to handle the projected 1985 daily volume of  grade or eliminate the system role of the following




yards compared to the existing operations of the rail-
roads in reorganization.

Yard Location
59th Street . __________________ Chicago, Ill.
Hawthorne __________________ Indianapolis, Ind.
Airline - __________________________ Toledo, Ohio
Marion (EL) ____________________ Marion, Ohio
Grandview _____________________ Columbus, Ohio
Tifft Buffalo, N.Y.
Elizabethport ______.___ _______ __ Elizabeth, N.J.
Waverly ____ . Newark, N.J.

These changes result from the consolidation of facili-
ties as the railroads in reorganization are merged into
ConRail and due to reallocation of system classification
workloads to handle most effectively the traffic flows of
the merged railroads.

The projected system classification role of each of
ConRail’s major yards is shown in Table 8. The voluine
of cars required to be switched at most of these facili-
ties would decline, reflecting an overall reduction in in-
termediate switchings resulting from the Association’s
blocking plan for ConRail. In some yards, however, the
blocking plan assumed that more classifications would
be prepared than at present. Significant potential yard
overloads were evaluated in detail, using the SRI yard
capacity simulation model and, where it was concluded
that the number of classifications required of a facility
was too great and it was not economical to expand ca-
pacity to the extent required, the blocking strategy was
adjusted until an acceptable workload was reached.

Terminal Operations

In 1973, terminal operations and directly related
expenses accounted for $268 million, or 29 percent, of the
total freight transportation expenses of the railroads in
reorganization included in ConRail. Adding terminal-
related car-hire costs raises this to nearly 40 percent.
Given this level of expenditure, the relative effectiveness
with which ConRail’s terminals are operated will have a
significant impact upon ConRail’s operating expenses
and hence its financial viability.

As discussed in the previous section, improved system
blocking and routing strategies will reduce system
switching requirements and thereby reduce terminal
operating costs. Rehabilitation of terminal facilities also
will lead to a reduction in operating costs and provide
the foundation for a normalized future operation. The
major improvements in terminal efliciency, however, will
result from a terminal-by-terminal analysis of operating
effectiveness and the development and implementation
of changes, plans and controls to correct identified defi-
ciencies at each specific terminal.

Planning Approach

To understand existing terminal operations and to
define the order of magnitude of improvements that
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could be realized through the implementation of site
specific changes, plans and controls, the Association,
assisted by several contractors, studied in detail the
operations of selected terminals operated by the rail-
roads in reorganization, These studies augmented prior
efforts described in the Preliminary System Plan. The
objectives of these more intensive studies were to:

® Evaluate management effectiveness and identify
opportunities for improvement,

¢ Determine labor effectiveness and identify opportu-
nities for improving methods and procedures,

® Develop procedures for planning terminal opera-
tions and for measuring performance,

® Develop the criteria for a variable budget and a
terminal control system and

® Quantify short and long term profit improvement
opportunities.

The approach used in these studies included the use of
multidisciplined project teams consisting of rail opera-
tions specialists, industrial engineers, inaintenance engi-
neers, system analysts and financial and accounting per-
sonnel. To evaluate present operating and control prob-
lems and labor utilization, the contractors carried out
field observations, interviews, time studies and work
measurement. The terminal studies encompassed indus-
trial switching, local and transfer train operations, yard
and agency clerical activities, maintenance-of-equip-
ment and maintenance-of-way functions in the termi-
nals studied. As explained previously, classification yard
activities were evaluated in separate studies in support
of the blocking and train operations planning activities.

Existing Terminal Operations

The Association’s contractors, after intensively study-
ing several terminals, and the Association staff, after
reviewing more than 50 terminals during the past year.
reached similar general conclusions about why termi-
nals of the railroads in reorganization were not being
operated effectively. First, the studies found that effec.
tiveness of terminal management was reduced by:

® A lack of clearly stated and interrelated manage-
ment goals and objectives,

e A fragmented organizational structure that re-
duces coordination among functional areas and be-
tween system, regions and divisions,

° A lack of coordination among connecting railroads,

e A debilitated physical plant that causes continu-
ing operating difficulties and preoccupies manage-
ment,

e TInsufficient number of first-line supervisers,

e Inadequately paid and motivated supervisory and
management personnel and

® Tneffective management planning, performance
and cost control, resulting from inadequate infor-
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TaBLE 8.—ConRazl System classification function

Yard Eastbound Westbound Northbound Southbound

Conway (Pittsburgh) _.._._..__._. Enola, Allentown and most points All major points, including Cleveland, Youngstown, Ash-
between Oak Island and Poto-  through interchange blocks for tabula and Buffalo.
mac Yard. E. St. Louis and Chicago.

Buckeye (Columbus) _ .. _..___.___ All major yards; all points be- Elkhart, Logansport and Avon. ... Stanley and Detroit__.____._____ Sharonville; including blocks
tween Columbus and Pitts- for selected points on L&N and
burgh and Columbus and Rock- Southern.
port.

Sharonville (Cincinnati) _ ...._____ Buckeye, Cleveland, Frontier, Avon, Elkhartand Chicago.______ Stanley and most Michigan
Selkirk, Conway and Allen- points.
town.

Avon (Indianapolis) . __._ . . __ All major points; also all points All connections at E. 8t. Louis— Chicago, Elkhart, Logansport Louisville; Cincinnati and all
between Indianapolis and Belie-  all local points to Terre Haute, aud Marion. points between.
fontaine and Indianapolis and Paris, P&E points, Crawfords-

Dayton. ville, Danville, Urbana and
Peoria.
Rose Lake (E. St. Louis) . .________ Avon, Buckeye, Conway, Allen- All interchange points in E. St. Elkhart and Chicago.

town, Stanley, Cleveland, Louis.
DeWitt and Selkirk.

Blue Island (Chicago—IHB)______ All major points on the system
except E. St. Louis which moves
via Avon.
Elkhart . . .. .. All major points including several All major Chicago connections All points to Jackson, Grand Buckeye, Avonand Cincinnati.
subblocks for Detroit. and industrial yards. Rapids and Lansing.
Stanley (Toledo)......._.._._.._. Cleveland, Frontier and Selkirk ___ Elkhart_.___._._._ ... _.________ All major points in Detroit Columbus, Cincinnati, Avon
area and west of Detroit to and Conway.
Jackson.
Junction (Detroit) - . ... Niagara, Rochester, DeWitt and Tacksonand Elkhart. ... Stanley, Bedford, Conway, Avon,
Selkirk. Sharonville and conneetions.
Frontier (Buffaloy . . ... ......___ Rochester, DeWitt, and Selkirk.._. Al majorpoints._._.._._________.. Black Rock, Niagara and con- Conway, Enola, Allentown, and
nections. local points. Sayre, Allentown
and Renovo.
DeWitt (Syracuse) _____._.___..___ Selkirk and local pointsin between. Al major points_______________.__ All major points to Montreal .. _._ Sayre, Allentown, Newberry,
Enola and local points.
Selkirk (Albany).___.__._____.___. All major points in New England All major terminals except Con- _______________ . __________...._. Oak Island, Philadelphia, Balti-
as well as New York City. way which moves via Enola. more and Potomae Yard.
Oak Island (Newark) _ .. .. Allentown, Buffalo, Enola, Con- Selkirk and short points__._______ Points between Oak Island and
way, Avon and Elkhart. Philadelphia and Wilming-
ton, Baltimore and Potomac
Yard.
Allentown. . __________________.___ All northern New Jersey points, Enolaand Conway._.__.__________ Buffalo, Niagara and DeWitt.
Selkirk and Maybrook.
Greenwich (Philadelphia). . _______________ . . Allentown, Enola, Conway, Avon Points between Philadelphia Baltimore, Wilmington and Poto-
and Elkhart. and Oak Island and to Sel- mac Yard
kirk.
Bayview (Baltimore) - ___ ... ... Allentown, Enola, Conway, Avon All points Baltimore to North- Potomae Yard.
and Elkhart. ern New Jersey and Selkirk.
Enola (Harrisburg) . ______________ All major points between Newark Conway, Avonand Elkhart___.. Buffalo, Niagara, DeWitt and All major points, Thurlow to
and Potomac Yard and to Sel- intermediate points. Potomac Yard.
kirk.

SoUurck: USRA staff analysis.




mation and control systems to support these
functions.

Second, the studies showed that labor productivity suf-
fered from:

® Inadequate management supervision,
¢ Inefficient work methods and procedures and
¢ A lack of flexibility in work rules and practices.

These problem areas are discussed below, followed by
the Association’s recommendations for improving ter-
minal efficiency and the expected operating improve-
ments that should be realized as these improvements
are implemented.

Reduced Terminal Management Effectiveness—Ter-
minal management generally has lacked adequate di-
rection resulting in unclear goals and objectives. Con-
sequently, it has concentrated on maintaining the status
quo to the extent possible. In addition, uncertain of
what to change and operating in a highly dynamie
environment characterized by poorly maintained faeil-
ities, derailments and inadequate funds to make even
minor improvements, terminal management often has
become crisis-oriented. This management approach has
led to a lack of planning and control, an ineffective
use of labor, a failure to respond quickly to changes in
workload and excessive car detention time. The recent
economic downturn was illustrative of this problem.
There was considerable delay in responding to the vol-
ume changes; crew reductions, when made, were large—
so impressive, in fact, that it appears there must have
been a significant excess of crews in the pre-downturn
operations in relation to volume.

This terminal management ineffectiveness does not
necessarily reflect on the capabilities of the individual
managers. Rather, it means that those in management
roles have not had a sufficiently well-defined framework
within which to make business decisions. This condi-
tion, combined with the fact that supervisors have been
preoccupied with “fire fighting” and have not known the
cost and revenue consequences of their decisions because
of inadequate information, has led to decisions that
frequently are not in the best financial interest of the
railroads, although well intended.

Supervisory effectiveness also has suffered because of :

* Unequal levels of responsibility and volume of de-
tailed tasks assigned to supervisors at approxi-
mately equal levels of title and compensation,

® Employees covered by labor agreements frequently
receiving greater compensation than their immedi-
ate management supervisors,

® Residual feelings with respect to premerger loy-
alties and

® A general feeling of insecurity and hopelessness
due to problems considered to be beyond local
control, as well as a top management attitude often
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directed at liquidation, rather than progress toward
tlie future.

In spite of these problems, a base on which improve-
ments can be made and measured presently exists. The
Penn Central has the organization structure and com-
puter capability to support several terminal manage-
ment information needs. For example, comprehensive
cost-center budgets are prepared for the entire system;
switch engine work standards have been developed (and
were i use at one time) for most terminals and the
existing demurrage control and transportation and bill-
ing systems provide the capability to measure car de-
tention and connection performance. These reports and
computer capabilities, however, rarely are used at the
terminal level because of a lack of realism in budgets
that are not volume variable and do not reflect the debil-
itated physical plant and, most importantly, because
of a lack of management emphasis on local accounta-
bility.

Reduced Manpower Utilization.—As observed during
the past year by the Association and its contractors,
there is a clear potential for improvement in the amount
of rail services produced per employee. Significant im-
provements can be realized by more effective attention to
this aspect of operations, even without facilities im-
provements or basic changes in labor agreements. Yard
rehabilitation, while not a direct prerequisite for achiev-
ing much of this improvement, would allow more nor-
malized operations, alleviate management’s “crisis” ori-
entation and thereby act as a catalyst for change.
Examples of the impact of inadequate planning on the
productivity of each major category of terminal man-
power are summarized below.

e Switch Crews. Yard switch crews were delayed
regularly in beginning their assignments while
awaiting instructions, locomotives or incomplete
or late switch lists. Local yard-to-yard transfer
crews often waited for their trains to be assembled
and regularly encountered delays on main-line
tracks due to the priority given through trains.
Industrial switching crews incurred delays at
shipper sidings while awaiting switching instruc-
tions or waiting for loading or unloading to be com-
pleted. While delays such as these are inevitable,
better coordination could lead to a significant re-
duction in both their frequency of occurrence and
magnitude.

® Clerical Employees. The number of clerical posi-
tions in each terminal appeared to reflect needs
during peak traflic demands. There was little evi-
dence of adjustments in total positions as traffic
volumes fluctuated, however, even on a seasonal
basis. In addition, most clerical personnel were as-
signed specific yard or agency tasks which, when
combined with a highly variable workload by spe-
cific type of clerical work, resulted in work imbal-
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ances and delays in the completion of time-sensitive
activities. In this case, the design of the clerical pro-
cedures appears to introduce a fixed element to
normally variable costs.

¢ Maintenance-of-Equipment Employees. Mainte-
nance activities had a wide range in labor utiliza-
tion depending on the type of work being per-
formed. Car inspector productivity was especially
low because of poor coordination between depart-
ments, resulting in some cases in a low supply of
inspectors when cars and trains were available for
inspection, and in other cases an excess, sometimes
on the next shift at the same location.

Utilization of equipment repair and servicing em-

ployees suffered due to inadequate work planning,
inefficient facility layouts and cumbersome mate-
rial requisition procedures. Delays in moving loco-
motives from yards for servicing resulted in
nonproductive lost time in terms of locomotive
utilization and created peak workloads, requiring
excessive manning and overtime work to catch up.

¢ Maintenance-of-Way Employees. Observed main-
tenance-of-way labor utilization was low due to de-
lays incurred awaiting authority to occupy a track
for maintenance work, excessive manning for many
jobs due to fixed gang sizes and inadequate work
planning done just prior to dispatching gangs to
their assignments.

In addition to the benefits to be realized from more
effective planning and coordination, revisions in local
work agreements and standard practices could improve
labor productivity. Rather than exercising its full flex-
ibility under the agreements, management frequently
accepts local labor methods and practices, assuming they
are required, and seeks only those solutions to problems
and operating effectiveness which traditionally fall
within this framework. Management personnel, dealing
with a variety of local labor agreements dating prior to
mergers, often do not understand what they can or can-
not do under the agreements. Often they view agree-
ments as constraining their actions when, in fact, the
agreements do not constrain them to that extent. Also,
traditional operating practices often inhibit manage-
ment flexibility. These practices generally have been in-
troduced through the years at the local level in the
form of unofficial “vest pocket agreements” to resolve
local labor disputes. When implemented, they were de-
signed to provide an incentive (e.g. an “early quit”) to
operate more effectively ; now, these local practices have
ceased to be incentives and have become standard expec-
tations for normal performance.

Recommendations for Improvement

Improving terminal operating efficiency should be a
priority goal of ConRail management. The following
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actions are recommended to achieve this goal in con-
junction with the recommended system operating plan.

Improve Terminal Planning and Control—As soon
as possible, ConRail should begin, on a terminal-by-
terminal basis, to develop and implement operating
plans and controls. Through field observation and anal-
ysis of historic data, ConRail should determine for each
terminal the:

® Terminal work requirements, including industrial
switching, classification switching and train make-
up, transfer and interchange movements, as re-
flected in the system operating plan.

® Average time required to perform work tasks; for
example, the transit time between yards within a
terminal, the switching time to serve an industrial
park, the time required to make up a train, etc. The
individual time requirements should be volume re-
lated, assume no change in pace or productivity
and allow for normal observed delays.

e Operating constraints, including train schedules
per the operating plan, shipper service require-
ments, local work rules and understandings, mu-
nicipal noise and speed restrictions, etc.

With these data, work programs should be developed
by simulating principal terminal work elements. Each
work program should include the total of those work
elements that reasonably can be performed by a yard
crew within a normal work shift. When all the ter-
minal’s work requirements have been included in a work
program, the total number of work programs should
define a terminal’s normal requirement for crews. Sim-
ilar programs should be developed for other terminal
resources such as car inspectors, hostlers, etc. Much of
the basic data gathering and preliminary analysis can
be carried out in parallel with ConRail’s development
of its system implementation plan. Revisions and ad-
justments can be made as necessary.

Through a terminal planning process such as this, it
is generally possible to improve terminal efficiency by
10-20 percent. It also provides a normalized method of
operations, which leads to more reliable customer serv-
ice, less crisis-oriented management and a base from
which to measure performance, making it easier to
control operations on a meaningful and realistic basis.

Develop Terminal Management Information and
Control Systems.—In addition to and as an outgrowth
of the terminal planning system described above, effec-
tive terminal management requires additional informa-
tion to measure performance and evaluate changes in
operations. In particular, the following systems are
desirable.

e Volume Variable Budgets. Effective terminal man-

agement requires a realistic operating budget, al-
lowing comparison of actual to planned expenses




as reflected in the terminal programs. The budget-
ing process should include expense projections
that reflect not only forecasted workloads, but also
the anticipated impact on costs if actual volumes
deviate substantially from forecast. This can be
projected accurately by developing programs for
alternative volumes and measuring sensitivity. In
addition, the entire budgeting process should be
based on the principal that terminal managers are
ultimately responsible for developing their own
work programs and setting their own performance
objectives once the process has been established
and reasonable standards accepted by both local
and system management.

® Performance Reports. Control of operating per-
formance requires the comparison of actual per-
formance with planned performance. Actual per-
formance can be compared against the terminal
work programs to measure crew performance. Car
transit time standards also should be developed
from the programming process so that industry
service and car detention performance can be
measured against a plan.

®* Workload Projection Reports. With accurate spe-
cific projections of short-term future workloads
(e.g., cars enroute to the terminal to classify, to be
interchanged, to be delivered to industrial cus-
tomers, etc.), management can adjust work pro-
grams and resource requirements to handle the
anticipated workload effectively on a daily basis.

Improve Physical Facilities—Terminal rehabilita-
tion is essential if terminal management is to have the
time and energy to analyze present operations and im-
plement new strategies. Under present conditions,
terminal management devotes much of its attention to
operating crises. The gradual consolidation of terminal
facilities in urban areas also should simplify operations
and inerease management’s control.

Initiate a Supervisory and Management Development
Program.—A primary building block upon which all
projected operating improvements will be made is a
dedicated and well-trained team of management and
supervisory personnel. Formal training and manage-
ment development programs should aid ConRail in
developing the high-quality personnel needed to im-
prove terminal efficiency and performance levels. These
programs should cover company goals, “hands on” use
of planning and analysis techniques and computer sup-
port capabilities available to terminal personnel. First
line supervisors (yardmasters, foremen, etc.), train-
masters and terminal superintendents should receive
this training. In addition to formal training, super-
visors and managers should be principal participants
in the development of yard work programs and plans
so they nnderstand and have confidence in the process
and are satisfied with the programs for work in their
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terminals; these programs not only constitute the plan
for that operation but also the basis upon which per-
formance should be measured.

Improve Labor Productivity—An ongoing labor
management program to modernize and streamline local
work agreements would contribute to improved pro-
ductivity. Changes in local agreements, however, must
be addressed in context with employee compensation
practices so that adjustments can be made which would
benefit both labor and management.

An important goal at this time is to reduce the num-
ber and complexity of these agreements so that local
management can devote more time to managing and less
to agreement interpretation.

Expected Improvement in Terminal Operations

Improvements in terminal operating effectiveness are
expected from rehabilitation, blocking improvements,
improved terminal management, merger consolidation
and yard expansion and improvement projects. The fol-
lowing summarizes the benefits in reduced terminal
operating expense projected in preparing the Final
System Plan pro forme financial projections for Con-
Rail.

Percent impraovement
1976 1977 1978 1979 1980 1985

Improvement area

Rehabilitation. ... . .. .. ... 3 1] 4 5 5 5
Capitalimprovements.....o.....coooeoooaeo .o 1] [} 1 1 1 1
Improved blocking and other efficiencies..._____ @ @ 1 2 4 7

4117 PN o @ 6 8 10 13

The negative improvement in ConRail’s 1976 pro-
jections due to rehabilitation reflects the fact that Con-
Rail’s rehabilitation programs do not include the com-
pletion of sufficient yard rehabilitation projects to
reverse the impact of a continually deteriorating plant
until 1977. During the 1977-79 period, the most sig-
nificant yard rehabilitation projects are scheduled for
completion. ConRail’s recommended road capital im-
provement program is discussed below.

The relative inefliciencies in blocking and terminal
operations projected for ConRail during 1976-77 are
caused by projected ConRail “start-up” costs as rail-
roads are merged, management systems are developed
and installed, etc., which more than offset early blocking
improvements. Benefits to be realized from improved
terminal management will begin to materialize in 1978,
and, when combined with blocking improvements, are
projected to result in a 7 percent improvement by 1985.
Additional improvements potentially are attainable, but
have not been projected in the ConRail pro forma state-
ments because ConRail operating management may not
have the time to realize fully the potential improvement
in yard operations since they will be involved simultane-
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ously with rehabilitating ConRail’s facilities, develop-
ing and implementing additional new manazgement
systems and carrying out ConRail’s road capital 1m-
provement prograin.

The financial statements do not reflect any savings
resulting from the improvements that could be realized
through revisions in national or local labor agreements.

Road Capital Program

In recent years, capital investment for plant additions
and improvements on the railroads in reorganization has
been limited mainly to safety items and those projects
started in earlier years, requiring several years to com-
plete. Because capital investments have been deferred,
ConRail requires an investment of more than $1,100
million between 1976 and 1985 (as summarized in Table
9), to realize safety, service and efficlency improvements
proposed in the operating plan.

Development of the Program

The process of developing ConRail’s road capital
program began with the applications made by the car-
riers in reorganization for the use of funds made avail-
able under section 215 of the Act. These applications
detailed specific recommended projects without regard
to the availability of funds. In addition, the Associa-
tion developed a list of desired capital projects.
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A project evaluation and selection process was made
for the 1976-80 planning period by grouping the
projects into the three general categories of:

® Projects required for physical consolidation of
ConRail’s operation and implementation of the
operating and rehabilitation plan,

¢ Safety and environmental projects and

® Projects selected because of financial return.

Upon selection, priorities and timing of the projects
were determined by:

® Tistablishing the operational, safety, environmen-
tal and financial merit of each project,

® Developing manpower, material and operational
constraints by type of project (i.e. yard improve-
ments, signaling, workshop improvements, etc.),
recognizing the resource requirements and opera-
tional constraints of the Association’s projected
ConRail rehabilitation program and

¢ Scheduling for each of the 5 years a balanced mix
of projects having the best operational, safety and
financial impact on ConRail.

Recommended Capital Projects

Specific road capital projects planned to support and
implement the operations plan during 1970-80 fall
into the following eight areas and are illustrated in
Table 10.

TaBLE 9.—ConRail annual road capital program by project (1976-80)

[Dollars in millions}
1976 1977 1978 1979 1980 5-year total Estimated 10-year total
1981-85
Yard and terminal:
Number of projects. . . . _.__ ... _____. 13 13 7 6 4 43 s
Investment. . . .. ... $12 $22 $7 $6 $9 2 T,
Communications and signaling:
Number of projects 13 30 15 3 3 B2 i mceciaeeoe
Investment . _ _ ... $4 $3 $5 $3 $3 $18 L
Bafety and environmental:
Number of projects. - oo 16 7 4 . 1 - PSR
Investment. ... . _ . . ... $7 3 2 T,
Service and operating:
Number of projeets_ . _ _ .____ ... . ... ... 8 11 8 5 4 36 .
Investment . ... $4 $6 $6 $7 $3 $26 o ian
Workshops and machinery:
Number of projeets. _. .. ... ... 35 26 26 19 16
Investment $10 $13 $13 $11 $10
Intermodal facilities:
Number of projects . ... ... 6 4 6 3 5 b U
Investment_ . __ ... $2 $6 $6 $3 $9 28 e eeoeanen
Bridges, bulldings and other:
Number of projeets. ... . ...
Investment. . ______.____________________
1881-85total . _ . .. ___._________
Track rail weight improvements
Road additions associated with removing freight service from
electrified Northeast Corridor_ .. ......_.____.._..__..____.__ 6 22 19 22 32 101 e
Total:
Number of projects. ... .. ... 105 95 67 39 34 340 e eieaia-
Investment (1973 dollars) ___ $56 $82 $72 $75 $89 $374 $220 $594
Investment (inflated) ... ___...___..._._______.__ $75 $120 $115 $129 $164 $602 $497 $1,100

80oURCE: USRA staff analysis.




TaBLe 10.—Percentage of ConRail road capital investments,
first 6 years

1978 1977 1978 1979 1980

Yards and terminals__ ... ... ... .___. 21.4 26.8 9.7 8.0 10.1
Communication and signals . _.______.._..___ 7.1 3.7 7.0 4.0 3.4
Bafety and environment. ______________.____ 12.5 ) O
Service and operations. . _______ . ... ... 7.1 7.3 8.3 9.3 3.4
Workshops and machinery______________._._ 17.9 15.9 18.1 14.7 11.2
Intermodal facilities ... _____________ 3.6 7.3 8.3 4.0 10.1
Bridges and bulldings . ... ._._______ 5.4 2.4 8.3 14.7 7.9
Rail weight improvements . __._............ 14.3 8.6 13.9 16.0 18.0
Road additions—Northeast Corrldor...____. 10.7 26.8 26.4 29.3 35.9

Total. ... 100.0 100.0 100.0 100.0 100. 0

SoUurce: USRA BStaff Analysis.

¢ Forty-three yard and terminal projects were se-
lected. These expenditures are necessary to con-
solidate the yard and terminal operations of the
predecessor railroads to operate according to the
operating plan and, when completed, to operate
more efficiently.

¢ Sixty-two communications and signaling projects
are planned which should facilitate efficiency 1m-
provements in the handling of projected traffic
levels for Conrail.

® Twenty-eight safety and environmental projects
are planned. These projects are required to comply
with federal and local regulations. The environ-
mental project requirements are discussed in a sub-
sequent chapter of this Supplemental Report.

® Thirty-six projects are included to construct or
upgrade the connections and sidings necessary to
implement the operating plan and to consolidate
facilities.

® One hundred twenty-two shop and machinery
projects are planned to facilitate the track and
equipment rehabilitation program and to improve
shop effectiveness, thereby increasing the avail-
ability of locomotives and freight cars,

® Twenty-four intermodal facility projects are
planned to support the improved level of TOFC
service anticipated in the FSP.

® Twenty-five projects for bridges, buildings and
other categories are necessary to rationalize the
reorganized rail system and to improve operating
efficiency.

® The track rehabilitation program developed by the
Association calls for replacing some of the rail in
the high density lines with heavier rail weight.
The portion of the rehabilitation costs attributed
to the improvement of rail weight is estimated at
$187 million.

® In order to remove freight service from the North-
east Corridor, an estimated $101 million invest-
ment in new track connections, clearance improve-
ments, signaling, etc., is required.

The specific road capital projects summarized above
are proposed for ConRail for the 1976-80 period. Like
any investment plan, continuing review of this project
list by ConRail management is required and the ulti-
mate priorities and magnitude of projects should be
adjusted for future developments.

Because of uncertainty regarding future traffic pat-
terns, operating strategy, technology, etec., the Associa-
tion did not delineate specific recommended projects for
the 1981-85 period. Instead, for the purpose of financial
projection, a total road capital investment for required
capital projects was made for the second 5-year period.
In addition, ConRail’s management no doubt will con-
sider discretionary investment projects during this
period that will lead to further operating efficiencies
and an acceptable return on investment. The Associa-
tion assumes that these projects would be funded from
future operating profits.

Labor Productivity

Improved facilities and operating procedures as rec-
ommended in the Final System Plan will have a signif-
icant impact upon the productivity of transportation
employees. Further improvements in productivity,
however, can accrue through changes in current labor
practices.

Significant changes in transportation labor agree-
ments to permit more flexible operation have not oc-
curred rapidly. As a result, to improve short-term eco-
nomic returns, carriers often have engaged in operating
policies that are not necessarily optimal in the long run.
For example, railroads have operated longer trains,
which minimizes crew cost per train and has been made
possible by the multiple unit capability of diesel loco-
motives. The operation of long trains, however, has some
serious drawbacks. The physical operation of excessively
long trains is cumbersome and the time lag inherent in
the accumulation of the large number of freight cars
often can result in less than ideal service to shippers.
Operation of fewer long trains in lieu of a greater
number of average length trains also contributes to
higher switching and yard expense in most instances.

Impact Upon ConRail Operations and Market Share

The potential savings through productivity improve-
ment could alter dramatically ConRail’s competitive
position vis-a-vis other transportation modes.

¢ The short-haul market (distances up to 400 miles)
represents a huge market (two-thirds of all con-
tainerizable tonnage shipped) in which trucks have
a cost and service edge over rail. A major reduction
in ConRail’s cost to provide competitive service
would allow significant penetration into this mar-
ket, increasing both revenue and car loadings.

e Current mediocre service levels have resulted, in
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part, because it is not presently economical to oper-
ate shorter-than-average direct trains between traf-
fic origins and destinations. Inadequate service
levels have been a significant factor in the shift of
freight from rail to truck. Reduced rail unit costs
of operation could lead to a further major restruc-
turing in rail operations, yielding significantly
higher service levels and recapturing some rail
traffic now moving by truck.

Reductions in rail costs could eliminate the cost-
competitive advantage of barges over rail on some
routes.

Recommendations

The Association recommends strongly that ConRail
management and labor work together through negotia-
tion prior to conveyance to change and simplify exist-
ing agreements and operating practices, enabling Con-
Rail to operate more efficiently. The Association also
stresses the urgency of implementing meaningful
changes in a timely fashion.

In the last few years, railway labor and manage-
ment have been working together on a national basis
to improve railroad productivity. In a series of joint
projects, the objective has been to evaluate potential
changes through experimentation and reasoning rather
than rhetoric. The Association agrees with this approach
but believes that its momentum must be accelerated. To
this end, the analytical tools developed by the Associa-
tion and used in the development of the Final System
Plan could facilitate and expedite on a broader scale
such joint labor management efforts. The Association
stands ready to assist such efforts in any way possible to
ensure that no opportunity is missed to identify and
capitalize upon mutually beneficial means of improv-
ing railroad productivity.

Rail Safety

The nature of transportation safety makes it of vital
interest to every segment of society ; the immediate and
long term implications of the Final System Plan can
affect transportation safety significantly in the Region.
After publication of the Preliminary System Plan,
the National Transportation Safety Board (NTSB)
suggested that the Association “define and delineate the
safety consequences of its Final System Plan.” NTSB
also recommended that the Association’s analysis
“should be a separate section of the Final System Plan
when it is submitted to Congress.” ¢

As a result, the Battelle Memorial Institute, under
contract to the Association, evaluated rail safety for the
FSP. In addition, the Association has carried out its
own evaluation of ConRail employee, passenger, rail

¢ National Transportation Safety Board, Washington, D.C., Safety
Recommendations I-75-1, Apr. 13, 1975.

590-512 O - 75 - 3
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shipment, and intermodal safety considerations such
asrail/highway crossings at grade.”

Modal Comparisons

Statistical data concerning the safety of transporta-
tion modes have been recorded for many years, but de-
tailed statistics regarding the substitution of one mode
for another, or rail/highway accidents at grade cross-
ings, have just begun to be gathered and studied in de-
tail. An area of concern in evaluating the Final Sys-
tem Plan is the possible implication on safety benefits
to be derived from a stronger rail system in the east,
which may cause the modal transfer of traffic from
highway to the revitalized rail system.

Passenger Safety

Analysis of the several modes of passenger transport
indicates a relatively consistent safety record for the
20-year period through 1973; Table 11 illustrates that
in terms of passengers transported, railroads have been
approximately 3 times as safe as domestic airline travel
and more than 20 times as safe as travel by automobile.

The combined passenger fatality rate and the com-
bined injury rate for the railroads in reorganization
have remained consistently good. The carriers have
instituted slow orders where track conditions have
deteriorated resulting in a consistently safe (in terms of
serious accidents), albeit slow operation on some lines.®
Implementation of the Final System Plan will provide
funds for the normalization of these lines, allowing
faster passenger train times while maintaining the safe
operation.

The Association believes that separating Northeast
Corridor high-speed passenger from freight operations
as much as possible will contribute to safety, especially
as passenger train speeds are increased in future years.
This is a significant part of the rationale in recommend-
ing a modified route for Corridor freight operations in
the Final System Plan.

Freight Safety

Rail freight safety has been a topic of concern for sev-
eral years resulting mainly from a series of derailments
leading to spectacular fires. The relative safety record of
rail and highway freight carriage between 1961 and 1968
listed in Table 12, however, shows the rail fatality rate
at 2.5 per billion ton miles compared with the highway
regulated carrier rate of 10.9 per billion ton miles. As
shown in Table 13, truck freight transportation injury
rates are also higher than those of rail. With respect to
the Final System Plan, rail and truck are the prime sub-
stitutable modes in the ConRail network.

7 Final Report on a Limited Analysis of the Safety Implications of
the Preliminary System Plan for Railroad Consolidation, June 6, 1975.
8 Battelle Safety Study, Ibid.
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TaBLE 11.— Twenty-year trend in passenger fatality rates for alternative modes of U.8S. intercity passenger transportation (passenger fatalities
per 100,000,000 passenger miles)

Rallroad passenger Intercity buses Domestic passenger planes Automobiles General aviation !
Calendar
year Annual 3-year average Annual 3-year average Annual 8-year average Annual 3-year average Annual 3-year average
rate rate rate rate rate rate rate rate rate rate
1958 ... L 0.58 (e b2
1954 ... 0.08 0.12 i 0.09 0.33 2.7 b | N
1955, . ... 0.07 e erebec e nan 0.76 oo b 32 (1953-57)
1956 oo 0.20 oo 0.05 . e 0.62 ... 2 T e e
1957 ... __. 0.07 0.11 0.10 0.09 (1956-58) 0.12 0.50 2.8 2 T e eeea
1958 .. ..._.__ 0.27 ci- 0,12 oo 0.43 ..l 2.8 . b
1959 . ... 0.05 - 0.13 . . 0.69 . ... 2.8 e - R ———
1960. .- ......__ 0.16 0.18 0.05 0.10 0.93 0.69 2.2 2.3 24
0.10 oo 0.09 ..ol 0.38 e 2.1 i b2
0.14 ... 010 ... 0.34 ... 2.2 . b~ S
0.07 0.10 0.21 0.14 0.12 0.28 2.3 2.2 23 23
1964, ... .. 0,05 oo 010 ... . 0.14 ... ... ...
1965 . ....._. 0.07 oo 0.23 ool 0.38 e
1966 . ... 0.16 0.09 0. 08 0.13 0.09 0.20
1967 ... ... 0.09 ... 0.11 L 0.29 ..
1968 . ... 010 ... 016 ... 0.28 ... ...
1969 . ________ 0.07 0.09 0.05 0.11 0.13 0.23
1970.._ ... __.. 009 .. ... 0.02 ... 000 . ... 2.1 . 20 e
1971 ... 0.19 (oo 0.08 coee i 015 ... L9 . 21 ..
1972 ... 20.56 20.27 0.18 0.10 0.13 0.10 L9 2.0 20 ’ 20
1973 ....... 0.07 ool (175 & A 0.10 coeene ) O N 18 e,

! Total fatallty rates shown for general aviation; however, they are very similar to passenger fatality rates.

2 Uncharacteristically high rate for passenger railroad in 1972 is due to a single collision between two Illinois Central Gulf Railroad commuter trains in Chicago, Ill.,
which killed 45 passengers. Subtracting the fatalities from this one accident from the total 1970 through 1972 passenger fatalities will result in an average rate of 0.11 for this 3-year
period. -

SOURCES: Accident Facts, National Safety Council, 1973 edition.

Bus Facts, National Association of Motor Bus Owners, 1973 edition.

A Preliminary Statistical Analysis of Aireraft Accident Data—U. 8. Civil Aviation 1978, National Transportation Safety Board, Report No. NTSB-APA-74-1.

Department of Transportation and Related Agencles Appropriations—1975, Part 4, 83d Congress, 2d Session, hearlngs before a subcommittee of the Committee
on Appropriations, House of Representatives, U.S. Government Printing Office, 32-880 O, 1974.

Yearbook of Railroad Facts, 1973 edition, Association of American Rallroads, April 1972, L.C. Card No. A66-7305.

1974 Motor Truck Facts, Motor Vehicle Manufacturers Association of the U.S., Inc. 1971-1972 Accidents of Large Motor Carriers of Property, U.8. DOT/FHWA,
Bureau of Motor Carrier Safety, May 1974.

TaBLE 12.—Comparison of nonpassenger railroad and highway fatalities

1963 1564 1965 1966 1967 1968 6-Year totals
and rates
Railroad:
Ton-miles (in billions) . ... iiaieiiccicaaes 629.3 666. 2 708.7 750.8 731.2 756.8 4,243.0
Total killed, all aceldents .- .. e ciaecccecaaan 2,141 2,423 2,399 2,684 2,483 2,359 14,489.0
Less: Killed in accidents involving passenger trains only 634 669 670 710 604 506 3,793.0
Net: Killed in freight or maintenance service. .. ... . .. oo ... 1, 507 1,754 1,729 1,974 1,879 1,853 10,696. 0

Deaths per billion ton-miles. ... ... eieeaan 2.4 2.6 2.4 2.6 2.8 2.4 2.5
Highway (Federally regulated carriers only):

Ton-miles (n bIlHONS) . - .- oo ecmcmces 120.6 126.4 140.3 143.1 139.9 155.4 825.7
Deaths, all PErSONS_ - - . oo oo e —ean 1,451 1,492 1,603 1,472 1,489 1,482 8,989
Deaths per billion ton-miles. . ... ciieieaias 12.0 118 11.4 10.3 10.6 9.5 10.9

SoURcEs: See Table 11.

the Final System Plan should allow significant improve-
ments to the track structure and maintain or improve
this safety record, while moving freight at higher speeds
and providing greater reliability for ConRail freight
customers.®

In spite of the well publicized track problems of
Penn Central, its train accident record is better than
the average for major (Class I) line haul railroads. The
explanation relates to the increased number of slow
orders which compensate for the increased possibility

of derailments due to poor track. Implementation of s Battelle Safety Study, Ibid.
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TaBLE 13.—Calculation of freight transportation accident tnjury rates

Mode and statistics 1967 1968 1969 1970 1971 1972 1973
Railroad:
Ton-miles (billOnS) . . e immcimmeeo. 731.2 756.8 767.8 764.8 739.4 776.7 851.6
TnJuries (1088 PASSEIEEIS) - - - oo oo oo oo oeeem e mem et e 22,494 20,838 18, 436 17,607 17, 540
Injuries per billion-ton miles_ - __._._ ... ... .__...._ Information not 29.5 27.3 28.0 22.7 20.6
Property damage (millions) ... available .. 146, 0
Federal Regulation Carrlers (Trucks):
Ton-miles (biliONS) - - - .. o e 388.5 396.3 404.0 412.0 430.0 450 ... .
TIUEBS. - oo e e 14,882 16,124 16,232 15,793 12,825 14,528 oo,
Injuries per billion-ton miles. - 38.0 40.7 40.3 38.3 29.8 327 e
Property damage (millions) 55.99 66. 87 72.191 76.242 72. 606 84,182 ... _......

S0URCES: Department of Transportation and Related Agencies Appropriations—1975, Part 4, 93rd Congress, 2nd Session, Hearings Before a Subcommittee of the Committee
on Appropriations, House of Representatives, U.8. Government Printing Office, 32-880 O, 1974, Yearbook of Railroad Facts, 1973 Edition, Association of American Railroads,
April 1072, L.C. Card No. A66-7305. 1974 Motor Truck Facts, Motor Vehicle Manufacturers Association of the U.S., Inec. 1971-72 Accidents of Large Motor Carriers of Property,

U.8. DOT/FHW A, Bureau of Motor Carrier Safety, May 1974.

Intermodal Shifts

In its safety recommendations to the Association,
NTSB pointed out that intermodal shifts as a result of
the Final System Plan implementation could have sig-
nificant safety implications. For example, the shift of
freight from truck to rail as a result of a rehabilitated
ConRail System could prevent a significant number of
deaths and injuries per year.’® NTSB also noted that
“if the railroad could substantially improve the reli-
ability of their service, they could obtain an additional
40 percent of the present intercity highway truck trafic.
The study suggests institutional changes that would
make this improved service possible. If this prediction
is correct, an internal institutional change—mnew em-
ployee work rules in the railroad industry—could yield
a substantial net safety benefit for the society as a whole,
1,239 lives saved and 16,331 injuries avoided per year.” '*

The NTSB release also stressed that if branch lines
available for subsidy were not subsidized, rail traffic
would be diverted to truck. It pointed out that if a
complete truck haul was substituted for a complete rail
haul, less overall transportation safety could result.
The significance of this change is difficult to quantify be-
cause, for example, a significant portion of rail traflic
now involves transloading from truck to rail or rail
to truck at one or both ends of the rail journey. If the
final transloading to truck added 15 or 20 miles to the
present truck haul, the implications for safety would be
small. The Battelle Report suggests that “if freight is
diverted only from the abandoned branch lines’ origins
to the corresponding railheads, the increase in the an-
nual casualty vate totals approximately one fatality and
three injuries. If instead the diverted freight travels
from origin to final destination entirely by truck then
the annual increase in casualties is 45 to 60 fatalities
and 60 to 80 injuries. In either case no change in the

10 NTSB, Ibid.

1 NTSB, Ibid. Competition Between Rail and Truck in Inter-City
Freight Transportation, Charles River Associates, Incormorated., Cam-
bridge, Massachusetts, December 1969, Contract No. DOT-0S-A9-060,
Office of Assistant Secretary for Policy and International Affairs.

annual property damage total should be discernable.”2
Since 75 percent of the lines available for subsidy are
less than 25 miles long, substituted truck service from
the origin of the branch line would be less than 25 miles
on three-fourths of the lines.*®

An environmental assessment of the FSP indicates
that “the rail lines of concern (light density rail lines)
already are abandoned or little used, with freight pres-
ently being handled by other modes.” * This indicates
that the intermodal shift would be small for many
unsubsidized light density lines, thereby having little
impact on safety.

Grade Crossing Safety

As mentioned above, while being quite spectacular,
freight train accidents are not a significant part of the
total rail related accident problem. For example, Table
14 reveals that in the period 1969-71, approximately
9 percent of rail related fatalities and 4 percent of in-
juries resulted from train accidents.'s

Accidents between railroads and motor vehicles at
street or highway grade crossings cause the largest num-
ber of rail related fatalities and injuries. As recorded
in Table 14, from 1969 to 1971 grade crossing accidents
resulted in 59 percent of the fatalities in rail related
accidents.’ and 2.5 percent of all highway related fa-
talities.’” In most crossing accidents very little damage

12 Battelle Safety Study, Ibid.

13 Public Interest Economic Center (PIE-C), The Impact on Com-
munities Abandonment of Rail Service, Final Report, June 1975, Pre-
pared for the USRA.

14 Battelle Columbus Laboratories, Final Report on the Environmental
Assessments of the System Plan, for the United States Railway Asso-
clation, April 30, 1975.

15 Battelle Safety Study, Ibid. By definition the FRA defines the
accident class “Train” as any accident arising in connection with the
movement of trains, iocomotives, or cars that results in damage to
railroad equipment, track, or roadbed amounting to more than $750,
until Jan. 1, 1975, when it becomes $1,750. It is noteworthy in this
time of inflation that this amount has not been revised upward since
1957. This should be noted in making year-to-year accident
comparigons.

18 Summary and Analysis of Aceidents on Railroads in the United
States, Calendar Year 1973, Federal Railroad Administration, Office of
Safety, Accident Bulletin No. 142.

17 Factors Influencing Safety at Highway Grade Crosging, by Alan
M. Voorhees and Associates, Inc., January 1967.




TABLE 14.—Rail related accidents

Fatalities
Class of accident Number killed Percent of total
1969 1970 1971 1969 1970 1971
Total fatalities. ... ... __.__._. 2,209 2,225 2,010 100.0 100.0 100.0
Train. .. o oo 203 210 1 8.8 9.4 8.5
Train service ... .....________.. 2,011 1,936 1,792 87.5 87.0 89.2
Grade crossing.. ___.....__. 1,353 1,281 1,233 58.9 57.8 61.3
Other classes. . _.._....._._. 658 655 559 28.6 29.2 27.9
Nontrain._ ... 85 79 47 3.7 3.6 2.3
Injuries
Class of accident Number injured Percent of total
1969 1970 1971 1969 1970 1971
Total injurles.... .. ....___.._.___ 23,356 21,327 18,972 100.0 100.0 100.0
0 7 4 1,173 627 694 5.0 2.9 3.7
Train service. ... ____.____ 14,986 13,878 12,171 64.2 65.1 64.2
Grade crossing . ____._.._____ 3,506 3,170 3,154 150 14.9 16.6
Other classes. .._........... 11,480 10,708 9,017 49.2 50.2 47.6
Nontraln_ ... _..._.... 7,197 6,822 6,107 30.8 32.0 32.1

SOURCE: Risk Analysis of Joint Passenger-Freight Operations, Battelle Memorial
Institute, September 19, 1974,

is done to the train. The Battelle study indicates that 25
percent of grade crossing accidents involving trucks
result in more than $750 damage to the train, while
fewer than 5 percent of accidents involving automobiles
are so classified.

It is of interest that in a 1974 study of 6,875 accidents
supplied by three railroads, 22 percent of the vehicles
struck the side of the train.?® Since ConRail will operate
in one of the most congested parts of the United States,
grade crossing safety is a very significant factor in its
rail operations.

Speed Restrictions

A widely used method to increase safety is the use of
local speed restrictions on trains operating across high-
ways. A U.S. Department of Transportation (DOT)
report to Congress on railroad highway safety, however,
indicates that “railroad operations . . . are hampered
by lower speed limits and other operating restrictions
often imposed on trains by local governmental regula-
tions because of the existence of the grade crossings.”?
The study goes on to report that the estimated operating
and delay costs nationwide to railroad companies for
the speed restrictions are $75-100 million per year. Be-
cause of the number of accidents in which vehicles run
into the sides of trains, a train operating at slow speed
probably is an increased hazard for collisions of this

type.

18 Paper by Janet Coleman and Gerald Stewart. Office of Research,
Federal Highway Administration, proceedings, 1974 National Confer-
ence on Railroad-Highway Crossing Safety, August 1974, US Air Force
Academy.

12 Report to Congress, Raliroad-Highwav Safety, Part II: Recom-
mendations for Resolving the Problem, U.S. Department of Transpor-
tation, August 1972.
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In the Coleman and Stewart study, a total of 3,598
accidents of all kinds occurred at crossings where cross-
bucks or flashing lights were used as protection.?* Of
these accidents, 43 percent occurred where trains were
running between zero and 12 miles per hour, 17 percent
between 13 and 24 miles per hour, 22 percent between
25 and 36 miles per hour, 11 percent between 37 and 48
miles per hour and 6 percent at speeds greater than
48 miles per hour. This sample of crossing accidents
contains no evidence that decreasing the speed of trains
decreases the number of accidents. However, the study
indicates that five times as many fatalities occurred in
the accidents involving trains running faster than 48
miles per hour as compared with accidents in the low-
est speed category.

The most effective way of eliminating vehicle-train
collisions is to eliminate the crossing at grade. The DOT
report explains that while the obvious way of elimi-
nating the conflict, running the road over or under the
railroad tracks, is the most effective, closing the crossing
to vehicles is an alternative method.?* In many urban
areas, grade crossings occur at each block. Some com-
munities have had very good results closing all but one
of several closely spaced crossings and installing pro-
tection devices at the remaining crossing. The DOT
crossing study also concludes that the most effective
way to invest a fixed amount in reducing crossing ac-
cidents is to close crossings and protect the remaining
crossing with lights and gates rather than to provide
for grade separations. The study also reveals that gates
are about four times as effective in reducing the number
of accidents and fatalities as are flashers alone.??

In heavy volume areas, “active” warning systems such
as gates, lights and bells appear to be two to three times
as effective as passive warning devices such as cross-
bucks or stop signs. In light volume areas they provide
about equal protection, as revealed in Table 15.22

An additional way the Final System Plan will assist
in reducing fatalities is by consolidating more freight
traffic on prime rail routes. This allows the placement of
crossing protection at points where more traffic is con-
centrated, decreasing the exposure for accidents on other
routes. In addition, any abandonment of light density
rail lines will eliminate train/motor vehicle accidents
on those lines.

Conclusions

The Association recommends that ConRail manage-
ment consider employee, passenger, freight commodity
and grade crossing safety as an integral part of all pre-
liminary planning so that the long term effect upon
safety of all management decisions can be anticipated
and considered carefully.

20 Coleman and Stewart, Ibid.
21 DOT Report to Congress, Ibid.
2 DOT Report to Congress, Ibid.
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TaBLE 15.—Comparison of active warning devices and passive
warning devices !

Highway volume ?

Railroad volume ?
Class1 Class2 Class3 Class4 Class5 Class6

Class 6 ..o oo 0.159 0. 435 0.910 1.777 2.593 3.750
238 2.90 3.24 2.98 2.76 2.4
0. 067 0.150 0. 281 0.598 0.940 1,538

Classd _..o..o_.__... 0. 056 0.170 0.353 0. 855 1.233 1. 455
1.82 2.04 2.15 2.1 3.00 2.31

0. 030 0. 083 0.164 0.311 0.414 0. 629

Class4 ... ... 0. 035 0.103 0. 209 0.380 0.586 0. 818
1.49 176 1.76 1.72 1.93 1.74
0. 023 0. 059 0.119 0.220 0. 304 0. 470

Class3 . ... 0.021 0. 062 0.124 0.224 0.328 0. 469
117 1.38 1.30 134 141 1.38
0.018 0. 045 0. 098 0.167 0.232 0.340

Class2 ... 0.016 0. 046 0. 092 0.164 0.241 0.353
1.07 116 1.08 115 1.27 1.32

0. 015 0. 039 0. 085 0.142 0. 189 0. 267

Class 1 .. ccovmmmmano 0. 012 0.035 0.071 0.126 0.180 0. 261
0.96 1.06 0.98 1.05 113 1.23
0.012 0. 033 0.072 0.120 0.159 0.213

t Sequence of numbers in each volume class indicates:
—Accidents per crossing (crossings with passive devices).
—Ratio of accidents per crossing with passive devices to accidents per crossing
with active devices.
—Accidents per crossing (crossings with active devices).

2 Range of Daily Volume in each Class:

Class Trains Highway
vehicles

1 0to2. .. ... 0 to 500.
2 _. 501 to 1,000.
3 6to10. ... 1,001 to 5,000.
4 Mto20_ ... 5,001 to 10,000.
5 10,001 to 20,000.
6 Over 20,000.

SOURCE: Railroed Highway Safety, U.S. Department of Transportation.
Report to Congress August, 1972.
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INTERMODAL PLANNING

The development of an intermodal operating plan for ~ bulk commodity distribution services and automobile
ConRail had the three principal objectives of : loading/distribution services. The Penn Central Inter-
modal Department also has responsibility for foreign
freight sales, although this discussion excludes bulk
commodity export-import traffic.

The railroads proposed for inclusion in the ConRail
system that provide piggyback service (Penn Central,

* Forming strategies to improve profitability of
existing traffic,

® Penetrating new markets to generate additional
revenues and

¢ Identifying assets to be acquired by ConRail. . Sous
yme 4 Y Central of New Jersey and Lehigh Valley) account for
USRA'’s intermodal marketing and pricing strategy  about 46 percent of the total containerized freight and
for ConRail was discussed briefly in Chapter 7 of the  mail traffic handled by railroads in the Region. the v
Final System Plan. This section of the Supplemental The 673,800 trailers and containers handled by these distr
Report focuses on the approaches used in evaluating  roadsin 1973 generated approximately 10 percent ($183 to-do
intermodal operations, the basis of intermodal revenue  million) of total freight revenues of the potential ment
and expense projections, opportunities to improve prof- ConRail roads. Penn Central dominates this group, ment
itability and competitive posture and the management  accounting for 85 percent of their combined intermodal subsi
structure, systems and controls essential to attain the  traffic. Intermodal service in the Region is provided carri
goals and objectives of the Association’s plan. from 68 terminals operated by the railroads in reorgani-
These points are discussed under the headings of: zation (including the Reading and Erie Lackawanna), Issue
e Present Intermodal Servi with 80 percent of the TOFC/COFC traflic handled in
al Services . . : . .
e Tssues and Probl ) ’ dedicated piggyback trains (trains which carry only Du
roblems . . .
e Opportunities for T i ¢ trailers and containers). The railroads’ TOFC/COFC opera
les for Improvemen . .
. Pfeg t and Potenti lpM ket ’ volume increased at an average annual rate of 6 percent majo
ent and Potential Markets ) . . .
e Development of Int P 1’ 0 tine P1 per year from 1964 to 1973, declined slightly in 1974 marg
v n an Intermoda erating n - :
P . P g Lhan, under the impact of the current recession and plum- Thes
¢ Other Intermodal Services and :
¢ Conclusions and R dati meted in early 1975,
ecommendations. . . .
’ The railroads’ TOFC/COFC traflic consists pri- Over
p t Int dal Servi marily of wholesale service. This service is primarily Mo
resent Intermodal services terminal-to-terminal in nature, with the customer, the p
Piggyback traffic (TOFC and COFC) dominates the freight forwarder, local trucking company (including . oo rc-
intermodal services of the railroads in reorganization. rail subsidiaries) or agent performing the highway col- back
Other significant intermodal aetivities are rail-truck lection and delivery (retail service). Table 16 describes term'.
1
TaBLE 16.—Decscription of key commercial intermodal plans ated |
i betwe
Plan Flat car provided by  Trailer provided by Railear loading and Pick up/delivery Prices | 1t 1
unloading provided by provided by : 0
; day al
I.—Coordinated Rail/Truck Services (Motor Carrier Railroad ... ____.____ Motor carrier (RR Railroad. ... Motor earrier_.......-- Negotiated contract. ; .
X ) ) remai
Authority). will also provide at .
a charge). i rematr.
I1.—Railroad Door-to-Door Services_ _._._._._._._..._. Railroad. ... Railroad . ___..._.._ Railroad. - oooaeoocaos Railroad. ... Railroad and motor |
carrier agency : day &
tariffs. ; fﬁ
. : - : traffic
I136.— Railroad Terminal-to-Terminal Service....._..__ Railroad. __...__..____ Railroad. . _______.___. Railroad. . —..._..... Shipper/forwarder......- Railroad taris. ‘
III.—Railroad Terminal-te-Terminal Service.._....__. Railroad. ..-.._.__... Shipperforwarder_..._ Railroad..________.__. Shipper/forwarder... .. Railroad tariffs. H leads
IV ~—Railroad Terminal-to-Terminal Service__....._.. Railroad (attariffi  Rallroad (st tariff  Railroad (at tariff  Shipper/fforwarder. .. Railroad tariffs. i cate ¢
charge to shipper). charge t< shipper). charge to shipper). ) [
V.—Coordinated Rail/Truck Services .__._._._.____.. Railroad_..__________ Railroad or motor Railroad. . . ....o-.- Railroad and/or Railrcad and motor | econon
carrier motor carrier. carrier tan’ﬁs. t b
MULTIPLE TRAILER.— Railroad Terminal-lo- Railroad.._..___._____ Raitrcad. . o-oo..oo- Railroad. . oooemoee- Shipper/forwarder...-. Reilroad tarifls ! y an
Terminal Volume Services. (Official territory ‘ discou
only). :
LAND BRIDGE.—Railrcad Terminal-to-Terminal Railroad. _._._._______ Railread. .o oononn Railroad. . oooooeoe . Steamship line. .- .- Negotiated division | traflic
Services of Steamship Line Containers. steamship line : real o1
tarifi publication. =)
U.8. MAIL.—Railrcad Terminal-to-Terminal Services. Railroad.___._________ Railroad.__ oo Railread. o ooeeeeee U.S. Post Office....-.. Negotiated contract.
{ B TOF
SoUrcE: USRA staff analysis. f Iclglllst.altnlfi]
that part
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TasLE 17.—Composition of Penn Central intermodal traffic—197/

Plan Revenue Percent of

loads total loads

_______________________________________________________ 14,003 2.47
31,751 5.61

330,098 67.15

47,827 8.45

____________________________ 9,432 1.67
Mail in freight service 23,921 4.23
Dedicated mail trains 57,164 10.10
Company business and express 1,821 2.32
7 566, 017 100. 00

Sourck: Data reported by PCTC.

the various TOFC/COFC plans and Table 17 shows the
distribution of PC’s 1974 loads by plan. Complete door-
to-door piggyback service represents only a small seg-
ment of the traffic and is limited to trailer load ship-
ments. Plan IT highway services are provided by a rail
subsidiary (in the case of PC) or contract motor
carriers.

Issues and Problems

During the Association’s analysis of TOFC/COFC
operations of the railroads in reorganization, several
major problem areas were identified that contributed to
marginal profitability and depressed market share.
These points are discussed below.

Over Expansion and Duplication of Service

Most city-pair markets in the Region do not generate
the piggyback volume to justify service over more than
one route ; many economically do not justify any piggy-
back service at all. There are approximately 500 active
terminal pairs in the present intermodal network oper-
ated by PC, LV and CNJ, with an average daily flow
between terminals of approximately 4.8 loaded trailers.
If flows averaging less than two loaded trailers per
day are excluded,?® the active number of terminal pairs
remaining is reduced to approximately 200. The
remaining flows average approximately 11.0 trailers per
day and account for 85 percent of the combined 1973
traffic volumes. An implicit assumption that volume
leads to profits has caused Eastern railroads to dupli-
cate competitive services and expand routes into un-
economical areas. This problem has been compounded
by an attempt to encourage new traffic through volume
discount rates in 1972, which had the effect of shifting
traffic between railroads, while generating very little
real growth.

BTOFC/COFC flat cars are designed to carr i

( S S arry two 40-foot trailers or

’clgrlxstaltn}f:irss. rIefq&?Sess t}tngn{tvtvo il]mitsbon hthe average move between termi-
s s a railers be held to accumul

that partially-loaded cars be dispatched. plate full cars, or
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Pricing and Marketing

In recent years, a proliferation of rates has occurred.
Table 18 illustrates the variety of ramp-to-ramp rates
in effect in the New York-Chicago market, depending
on trailer ownership and the volume tendered. Tt
should be noted that while these rates range from a low
of $215 to a high of $565, the cost to the railroad of pro-
viding line-haul service is approximately the same for
all rate levels (with the exception of trailer ownership
costs). In addition to these ramp-to-ramp rates, sepa-
rate rates apply for door-to-door service, for particular
commodities and for interline movements.

This proliferation of plans and rates has created a
number of conditions that contribute to marginal inter-
modal profitability.

® Traffic moving on a ramp-to-ramp basis has re-
sulted in an expanded role for third parties, who
participate in and control profitable segments of the
intermodal market.

® Pricing on a scale or mileage basis, such as that
used by the Traflic Executive Association—Eastern

TaBLE 18.—Ramp-to-ramp TOFC price level between New York
and Chicago

(Expressed in dollars per trailer)

Shipper/
Railroad motor/
Plan trailer water Explanation
carrier
trailer
PlanI._________________ Single trailer (40,000 1bs. per trailer).
10 trailers (40,000 1bs. per trailer).
. . - 50 trailers (40,000 Ibs. per trailer).
Ship-A-Train. ... 60 trailers (40,000 1bs. per trailer).
60 trailers (40,000 1bs. per trailer).
Plan 11Yg:
403.5 __. ... __ 2 trailers (45,000 1bs, 60/40 mix).
Group1______________ [ 378.0 __________ 1 trailer (22,500 1bs., 5 or more com-
modities).
Group 2 { 458.0 ... 2 trailers (80,000 Ibs).
""""""" 565.0 __..._____ 1 trailer (40,000 1bs).
Plan III:
_________ 403.0 2 trailers (45,000 1bs, 60/40 mix).
Group1.______.______ { ......... 385.0 1 trailer (22,500 Ibs., 5 or more com-
modities).
......... 422.5 2 trailers (80,000 1bs.).
Group 2. { ......... 531.0 1 trailer (40,000 1bs.).
292.0 1 to 20 trailers (40,000 lbs. per con-
tainer).
276.0 21 to 40 trailers (40,000 lbs. per con-
Land Bridge: (Does not include tainer).
any empty movement). Divi- 259.0 41 to 60 trallers (40,000 lbs. per con-
sion of Transcontinental con- tainer).
tract w/steamship line rate. 236.0 61 and over trailers (40,000 ibs. per
container).
215.0 Volume (annual contract) (12,500
containers).

1 Return rate.

NoOTE: All of above are FAK (Freight-All Kinds) rates, no mixture requirement,
except where noted— Groups 1 of Plans IT 1/2 and III.

Source: PCTC Freight Tariff 26700-F.




Railroads, results in a number of unprofitable traf-
fic lanes (origin-destination pairs) and terminals.
e Different pricing levels for specific segments has
resulted in the cross-movement of empty trailers.
® Volume discount rates have increased terminal
costs, mishandling of trailers and clerical effort
while the new business generated in many cases
has not been sufficient to offset the revenue loss
compared to conventional TOFC/COFC service.

Marginal Profitability

Conventional rail costing formulas often significantly

underestimate full economic costs of providing inter-
modal services, because they generally ignore equip-
ment and facility replacement costs. The Association,
therefore, developed a model to estimate intermodal
profitability on a variable cost and a full economic cost
basis (see box). This model, when applied to a sample
of 1974 Penn Central piggyback data, indicated an an-
nualized contribution above variable cost of $9.1 million
per year, but a $46 million short-fall in covering the full
economic costs required to justify intermodal expansion.
This represents a significant improvement over 1973,
due particularly to a significant increase in average rev-
enue per load from $285 to $361.

USRA INTERMODAL COST FORMULA

To assess the present level of intermodal profitability
and to evaluate the impact of alternative operating sys-
tems, the Association developed a computerized traffic
lane profit and loss model.2* The cost formula used is
a modification of conventional ICC Rail Form A costing
techniques. It reflects the unique operating charac-
teristics of intermodal operations (higher speeds, higher
levels of fuel consumption, greater impact on on-line
capacity, etc.). Costs were developed on both 4 variable
and a full economic basis. The variable cost level reflects
costs that are essentially volume-related. Full economic
costs provide for these direct costs, an overhead burden
allocated on a capacity basis, allowance for equipment
replacement on a current-cost basis, normalized levels
of roadway and terminal maintenance and the amor-
tization of new investment in terminal facilities.

The use of full economic costs provides the proper
basis for justifying future capital expenditures, con-
sistent with the goals of long-term financial strength.

2. Reebie Assoclates, ConRail Bimodal and Intermodal Operations,
Greenwich, Conn,, USRA Contract No. 50034.

Variable costs provide an expense base that revenues
must meet to justify retention of business that requires
no incremented capital expenditures.

The table below compares annualized revenues and
estimated expenses using both ICC and USRA for-
mulas.

Projected Penn Central intermodal profit and loss--
1974

{In millions of 1974 dollars]

ICC USRA

Jormula Jormula

Variable Cost__..______________ . ______ 172.0 203.7
Fuall Cost . ___ . 215.0 258. 4
Revenue . _ e 212. 8 212. 8

Contribution :

Variable __ .. 40. 8 9.1
Fal .. e (2.2) (45.6)

1 Annualized revenues and expenses based on October, 1974, excluding
federal Income taxes and Interest on funded debt. These results are not
representative of the year 1974 as a whole. Several uneconomic train
services and terminals were discontinued earlier in the year. The impact
of rate Increases effective in late 1974 more than offset higher costs,
especially fuel, contributing to improved profits toward the end of the
year.

A number of factors contribute to this marginal
profitability.

¢ Several particularly low volume or short-haul
movements do not cover even variable costs.

¢ Interline traffic, particularly shorter-haul north-
south traffic, yields substantially lower revenue per
load than local traffic, without a commensurate
decrease in expenses.

® Imbalanced traffic flows result in excessive empty
mileage. Empty trailers and containers accounted
for approximately 25 percent additional trailer
miles and 28 percent additional terminal lifts. The
estimated variable cost to Penn Central of moving
empty equipment in October 1974 was $77 per reve-
nue load, or approximately $35 million per year.

® Terminal facilities are poorly designed or inade-
quate for present traffic volumes, resulting in

excessive costs and deteriorating service.

e The debilitated physical plant has increased run-
ning times and unreliability, limiting the service
advantages of piggyback.

The Association’s studies of profitability by market
area and by traffic lane indicate a considerable amount
of cross-subsidization. An equitable rate structure re-
lated to the actual costs of providing services will have
not only a material effect on profits, but also will delay
the need for future across-the-board increases and possi-
bly allow selective reductions that could attract addi-
tional potentially profitable traffic presently moving
via highway.2

%5 It has been estimated that an average “across the board” increase
in rates of 5 percent would be necessary to ellminate all deficit trafic
lanes on a varlable cost basis. Although this would Increase revenues

per loaded traller by approximately $27 and improve net income by
$15.4 million, it could also divert profitable traffie to the highway.
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. Inadequate Management and Information Control

Systems
Control of intermodal costs and revenues requires de-
b tailed information on traffic lane and terminal reve-
nues, operating costs and equipment utilization. This
information generally is unavailable for the railroads in
b reorganization. Terminal operating budgets and profit
and loss statements were not fully operational on the
Penn Central in early 1975.
The tendency to segregate intermodal operations and
sales activities contributes to the lack of an integrated
intermodal management information system. '

Organizational Constraints

The intermodal business is in many significant ways
different from the traditional railroad business. The
| needs of the intermodal business, therefore, must be
recognized in a railroad oriented organization struc-
ture if intermodal service is to be competitive and
profitable. Within the intermodal organization, there
must be close coordination between sales, terminal op-
| erations, trucking operations, equipment leasing and
| maintenance, revenue accounting and transportation
functions.

While Penn Central has organized intermodal activ-
ities as a profit center, which is unusual in the railroad
industry, it has not integrated the trucking operations
with the rest of the intermodal organization. This orga-
nizational split creates communications problems and
hampers the decision-making process.

An accurate responsibility accounting system is neces-
sary to insure that the intermodal function is held ac-
countable for all costs and that other departments
receive appropriate credit for services they provide.

An intermodal organization must be developed with
responsibility for the entire transportation movement
and charged with the task of assuring that all elements
of the operation (pick-up and delivery, terminal activi-
ties, equipment leasing and line-haul) are properly in-
tegrated and marketed. The focus on a complete trans-
portation service, rather than the railroad or highway
elements, is the key to true, coordinated service, whether
it be on a trailer load or less-than-truckload (ITL)
basis.

Successful motor carriers have proven that a strong
working relationship with customers is the key to prof-
itable business. Highway components should be an in-
tegral part of ConRail’s intermodal function to estab-
lish and maintain the close customer relationships
essential at both shipment origin and destination.

Opportunities for Improvement

Opportunities for improved profitability and in-
creased market share depend on:
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Identification of relative strengths and weaknesses
and concentration of resources in those markets
where ConRail has a competitive edge,
Development of a marketing strategy that focuses
on improving profitability of existing traffic and
the development of new profitable traffic,
Modification and expansion of terminal facilities
and supporting services to accommodate future
growth and

Installation of management information and con-
trol systems to monitor performance against ob-
jectives and to assist in the development of future
plans and programs.

These factors formed the basis for the Association’s
intermodal planning studies. These studies covered six
general areas and required staff and consultants to:

® Make an inventory of existing facilities, services

and equipment,
® Assess current levels of use and efficiency,
® Forecast future traffic levels for alternative systems
and marketing strategies,
Review organizational structure, management and
control systems,
Develop an operating plan, including routes, ter-
minals and operating schedules and
Determine resource requirements, including roll-
ing stock, terminal facilities, personnel and sup-
porting systems.

A major intermodal planning study ?* formed the
basis for many of the Association’s recommendations
concerning intermodal marketing and operating strate-
gies. An evaluation of the role of the railroad highway
subsidiaries 2’ furnished guidelines relating to organiza-
tional structure and relationship of these subsidiaries
to the intermodal function.

A limited survey of shipper attitudes and modal
choice factors was conducted to identify key elements
of an intermodal marketing plan. A computerized in-
termodal terminal and traffic lane profit and loss model
was developed to analyze present and projected inter-
modal profitability.

Association staff and consultants inspected all prin-
cipal intermodal terminals and conducted detailed
studies of terminal operations and facilities to evaluate
opportunities for improved operational efficiency.

Terminal requirements developed on the basis of
traffic projections were incorporated in the Association’s
recommended capital budget for ConRail. Estimates of
incremental maintenance-of-way costs incurred solely
for the amount of intermodal services were developed
and incorporated in the ConRail rehabilitation pro-
gram.

26 Reebie Associates, ConRail Bimodal and Intermodal Operations,
Greenwich, Conn., USRA Contract No. 50034.

% Kearney : Management Consultants, Highway Subsidiaries Study,
New York, N.Y., USRA Contract No. 50117.




Present and Potential Markets

Three forecasts of 1976-1985 intermodal traffic vol-
umes developed by the Association were:

® A base level forecast maintaining the current
TOFC freight market share (2.8 percent annual
growth from the 1973 base year) ?® which was in-
corporated in the Association’s financial plan.

® An optimistic forecast assuming an increased mar-
ket share for TOFC (4 percent annual growth)
and

e A forecast based on the optimistic market share in-
crease plus diversion of traffic from boxcar to
piggyback (8.5 percent annual growth).?

These forecasts, which are compared in Figure 5 and
related to 1978 volume levels, assume 1975 traffic will be
approximately 18 percent below 1974 volumes, with a
gradual recovery beginning in early 1976.

The Association has used the conservative market
share forecast in developing plans for future ConRail
piggyback operation. Major opportunities exist for in-
creasing volume beyond this forecast. Improved market
share would depend on a number of factors, such as:

e Expansion of motor carrier subsidiary operating
authorities to facilitate intermodal gathering activ-
ities,

® Selective entrance into the less-than-truckload
market,

¢ Significant improvement in service levels due to
track rehabilitation and terminal modernization,

e Establishment of a National Intermodal Network,
currently under review by the Federal Railroad
Administration and

® Revision of the intermodal pricing structure to
capture existing highway traffic.

28 Temple, Barker & Sloane, Inc. Forecast of Traffic and Revenues,
Wellesley Hills, Mass, USRA Contract No. C—5000.
2 Reebie Assoclates, Op. Cit.

F1aUre 5.—ConRail Intermodal Traffic Forecasts
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The principal opportunities to increase market shares
fall into three general categories: carload diversions,
motor carrier diversions and expanded less-than-truck-
load operations. These opportunities are discussed
below.

Carload Diversion

The Association has compared the total costs for
sample Penn Central box car and piggyback move-
ments. Based upon current equipment and replacement
costs, TOFC often has lower costs than carload service
because of its significantly higher level of equipment
utilization. The major determinant of relative cost effi-
ciency is the comparative cost of pick-up and delivery
services by the two methods of service. Projected im-
provements in operating efficiency, including improved
car use, reduced terminal expense and more reliable
line-haul service will affect the comparative long-range
costs of carload and TOFC service.

Service considerations also will affect the diversion
of carload freight to piggyback. Piggyback service is
currently faster and more reliable than carload service
between most terminal pairs. In terms of total distribu-
tion costs, improved carload service may be satisfactory
in certain markets; increased use of intermodal service,
however, may be the only means the railroads have of
retaining profitable traffic in other markets.

For ConRail, the trade-off between carload and TOFC
cannot be resolved easily. It must consider a number of
complex, interrelated factors, including the impact on
interline traffic, balance, shipment size and frequency,
customer locations and industrial switching produc-
tivity.

Situations in which piggyback has a clear advantage
over rail carload generally involves traffic flows moving
to and from dispersed origins and destinations in rela-
tively small volumes. Thus, customers located in remote
areas, such as light density branch lines and industrial
spurs, often can be served more economically by piggy-
back than by rail carload service.

Motor Carrier Diversion

The ConRail intermodal forecasts anticipate only
modest diversions of existing and future motor carrier
traffic to piggyback due to the recent increase of truck
weight restrictions on the Interstate Highway System,
the constraints posed by motor carrier labor agreements
and the economic break-even point between rail and
highway movement. Figure 6 compares the present Plan
1114, average revenue per trailer, the Association’s
estimate of variable rail costs (with and without empty
mileage costs) and comparative costs of several truck
configurations. Several points should be noted.
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| Fleure 6.—Comparison of piggyback and motor carrier costs
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® High terminal and overhead costs at present pre-
clude cost-competitive piggyback service in short or
medium distance markets.

® If twin 40-foot highway trailers are permitted to
operate between major eastern and midwestern
markets, it is unlikely that ConRail could be cost
competitive with present rail technology and labor
work rules.

* Empty trailer mileage costs significantly affect
piggyback’s cost break-even point with motor car-
riers, limiting those markets in which piggyback is
competitive. (The break-even point with single
trailer truck costs is 400 miles with balanced flows,
but increases to over 500 miles when allowance is
made for empty movements.) 3°

As one approach to facilitate market penetration,
ConRail could increase its traffic gathering area. While
this expansion often would require additional regula-
tory authority, Pennsylvania Truck Lines’ substituted
~service rights already permit expansion in many areas.
For example, PTL’s substituted service authority per-
mits the Buffalo, N.Y., gathering area to extend as far
east as Rochester, N.Y., and as far west as Cleveland,
Ohio.

ConRail also could improve its penetration into the
present highway market by adopting wholesale rate
structures that would encourage private and for-hire
motor carriers to increase their use of rail line-haul serv-
ice for profitable, balanced flows, rather than the mar-
ginal imbalanced traffic which they already divert to
piggyback. This approach would provide a positive
incentive for the user to generate two-way movements

® Approximately two-thirds of all containerizable tonnage moves
between points less than 400 miles apart, and is thus not sultable for
movement by piggyback. Penn Central’s current average length of
haul on intermodal traffic 1s 720 miles.
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to minimize costs, thereby alleviating the problems rail
personnel must contend with concerning equipment dis-
tribution and positioning.

If motor carriers are succcessful in negotiating
“changes of operations” with labor and obtaining
greater management flexibility in the interpretation of
labor agreements relating to use of piggyback, they then
will be in a position to increase substantially their use
of rail line-haul services, especially growth traflic.

Increased Share of the LTL-PTL Market

Reebie Associates estimated that by 1985 small ship-
ment traflic could represent 16 percent of total ConRail
intermodal traffic. This estimate includes the traditional
LTL shipments (less-than-truckload, shipments under
10,000 pounds) as well as PTL (part-truckload, ship-
ments between 10,000 and approximately 20,000
pounds).

Beginning in the 1950’s, U.S. railroads abandoned the
LCL (less-than-carload) market because of high plat-
form and pick-up and delivery costs. Antiquated freight
houses, high labor content, unreliable line-haul service
and dependence on local drayage carriers coupled with
a questionable price level led to the demise of this serv-
ice. Consequently, the railroads relegated this market
to freight forwarders, parcel post, REA, consolidators
and highway motor carriers. In recent years, however,
motor carriers and “third party” shipper associations,
agents and consolidators have been increasing their
position in this market. This trend has been difficult
to quartify since some of these “third parties” are not
regulated by the ICC and therefore do not report their
operating results in a consistent form.

Table 19 shows the trend in volume and revenue for
all regulated carriers of small shipment traffic. Regu-
lated motor carriers now account for 85 percent of total
LTL shipment volumes as reported to the ICC.

To determine the economic feasibility of an expanded
LTL/PTL service, a complete operations simulation
of the New York-Chicago market was performed,®
including pick-up and delivery, dock handling, rating
and billing and rail line haul. Operating costs were
evaluated on both a variable and full economic basis.
The results of this study are displayed in Table 20.

Kearney expanded this analysis to 60 key ConRail
traffic lanes and concluded that with this market ex-
pansion, ConRail could handle 545 small shipment
trailer loads per day by 1985, yielding annual potential
revenues of $140.1 million and net income of $8 million.
These revenues and income were not included in the

FSP forecasts.

%1 A, T. Kearney, Inc., Highway Subsidiary Study, New York, N.Y.,
USRA Contract 50117.
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TasLe 19.—Regulated intercity small shipments traffic (includes shipments under 10,000 pounds) (selected years)

(Net tons—in thousands)

Direct carrlers Indirect carrlers
Year Bus Water REA Express Freight Air Index
Motor Per- Rall Per- ex- Per- car- Per- Air Per- United Per- for- Per- Parcel Per- parcel Per- Total? 1950
LTL! cent LCL cent press? cent riers ? cent freight cent parcel4cent Sur- Per- Alr Per- ward- cent post cent post?® cent =100
face cent cent ers’
61 22,164 25.0 168 0.2 53 0.6 289 0.3 NA ______ 2,474 3.0 50 __.___ 4,204 5.0 3,475 4.0 m . 87,047 100.0
69 14,045 18.0 183 0.2 268 0.3 389 0.5 12 0.1 1,995 3.0 66 _._.__ 4,697 6.0 2,711 3.0 18 ... 78,616 90.3
79 6,447 8.3 202 0.3 175 0.2 510 0.7 386 05 1,390 20 70 01 4100 50 2,581 3.0 26 ______ 78,031 80.6
8 2,125 2.0 224 0.3 351 0.4 1,137 1.0 1,347 2.0 1,85 20 110 0.1 3,994 40 2,137 2.0 43 0.1 90,209 103.6
8 1,177 1.0 248 0.3 197 0.2 2,478 2.7 3,014 3.0 847 10 117 0.1 4,203 50 1,640 2.0 18 0.2 92,205 1059
85 99 1.0 259 0.3 161 0.2 2,934 3.0 4021 4.0 585 0.6 98 0.1 4,255 4.0 1,48 20 206 0.2 97,736 112.3
TOTAL REVENUE—MILLIONS OF DOLLARS
1950 ... 1,027 42 356 15.0 9 ______ 4 20 NA ______ 284 12.0 23 1o 287 12,0 381 16.0 13 .. 2,431 100.0
46 283 9.0 7 7% 2.0 NA ______ 335 10.0 40 1.0 401 13.0 551 17.0 30 1.0 3,203 131.8
55 154 4.0 6 0.2 116 3.0 5 0.1 309 8.0 50 1.0 437 11.0 561 15.0 43 1.0 3,837 157.8
59 5 10 14 0.3 322 6.0 93 2.0 350 6.7 80 15 459 8.8 621 12.0 75 1.4 5,229 215.1
57 37 0.5 11 0.2 812 11.0 420 5.7 207 2.8 101 1.4 534 8.0 647 8.7 282 3.8 7,408 304.7
58 28 0.3 8 0.1 1,046 11.0 719 8.0 149 1.6 93 10 728 8.0 650 0.7 348 3.7 9,288 382.1

1 Class I and II motor carriers.

2 Increases estimated 1960—present.
3 Class A and B carriers.

4 Estimated.

8 Tons recelved from shippers.

¢ Includes heavy pieces of first class mail, air.

7 Total may not equal sum of individual columns due to rounding of figures.
Percentages will not total 100 because of rounding.

(°) Preliminary

SOURCE: Transportation Association of America, (calculation from ICC Transport Economics, various Issues), Facts & Trends—October 1974.

TasLE 20.—Income projections—LTL/PTL traffic New York to
Chicago lane

{Thousands of 1975 dollars)

Net income
Daily Net (considering
Year loads Revenue O.R.1 income empty
trailer
utilization)
1977__ ... 2 $564 121.3 ($120) ($46)
1978 .- 5 1,414 108.0 (113) 74
1979 ... 7.5 2,121 105.0 (106) 174
1980 .. .. 10 2,827 102.5 70) 228
1981 ... 14 3,958 1000 ... 298
1982__.___ 19 5,372 97.0 161 459
1983_._. .. 25 7,069 95.0 353 651
1984 ____. 32 9, 048 93.5 588 886
1985 . 39 11,027 90. 2 1,080 1,378

1 Operating ratio="fully allocated expense--revenue.

SoUrcE: A. T. Kearney Highwey Subsidiary Study New York, N.Y., USRA
Contract 50117.

Although Pennsylvania Truck Lines has the exist-
ing substituted service authority to enter the New York-
Chicago local market, some expansion in authority
would be necessary. Interline service to poiuts outside
the Region would be facilitated through coordination
with other railroad motor carrier subsidiaries.

The Association recommends that ConRail study
the potential for L'TL and consider demonstrating this
potential in a few key “traffic lanes,” initially using

trailers now being moved empty to the West due to
traffic imbalances. This program could be implemented
using leased equipment and terminals to avoid major
capital expenditures. Based on shipper acceptance and
favorable financial results, the services gradually could
be expanded to additional markets. It is important that
this market be entered on a gradual, selective basis so
the necessary operating structure and supporting or-
ganization can be developed.

Development of an Intermodal Operating Plan

The analysis of traffic flows, operating costs and pro-
jected market growth provided the basis for the Associ-
ation’s recommended operating plan discussed below.

Route Structure

The proposed ConRail intermodal operating plan
envisions a substantial reduction in route miles. The
route structure would be limited to major freight corri-
dors with service on additional routes provided by con-
necting conventional train services (see Figure 7). This
plan would concentrate traffic flows over a core network,
minimizing the route mileage that must be upgraded
and maintained for high-speed (60 m.p.h.) operations.

The restructured system would continue direct serv-
ice to all major ConRail market areas. Increased coordi-
nation with connecting railroads would improve service
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- to points outside the Region and would lead to the de-

velopment of an efficient interregional intermodal net-

© work.

. The Association’s plan includes a number of specific
s coordinations and intermodal market exchanges, includ-

" ing the following.

Market Recommendations
- Plkbart, Ind-.____________ N&W to serve from South Bend,
- It Wayne, Ind___________ N&W to serve.
‘  Huntington, Ind— - ______. N&W to serve.
) Lima, Ohio-______________ N&W to serve.

ConRail to interchange traffic to
and from East with L&N at Cin-
cinnati; L&N to handle all re-
maining traffic.

Chessie to service markets from
Benton Harbor and Grand
Rapids.

ConRail to negotiate coordinated
terminal operations with the
L&N and/or Southern.

D&H establishing a terminal in
Yatesville to serve region,

Louisville, Ky____________.

Kalamazoo, Mich___.______.
Cincinnati, Ohio___.._____

i Wilkes-Barre, Pa_________
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New York-Washington____ Amtrak to provide all Railway

Post Office and “head end” mail
service.
Terminals
ConRail would continue to operate 26 terminals and
would serve 21 principal market areas (see Figure 7).
A total of 21 terminal facilities will be closed or con-
solidated under the proposed operating plan, as shown
below.

Intermodal Terminals

Present Present Proposed Proposed
operator operator
Penn Central.________ 35 23 ConRail
Lehigh Valley. _______ 4 1 ConRail.
Erie Lackawanna__.__ 19 13 Chessie.!
CNJ_ . __. 2 2 ConRail.
Reading.___.________ 8 8 Chessie.
Total __________ 68 47

1The Assoclation’s estimate of intermodal terminals which Chessie
may wish to operate.

REA

The Association commissioned studies to review the
 role of express service in the Region and to identify
opportunities for increased coordination of rail and
express services. REA Express, Inc., operates a nation-
. wide express system but represents a relatively minor
segment of the LTL business. Its revenue from total
nationwide surface express (as differentiated from air
express) was $167 million in 1974, or 60 percent of
REA’s total revenues, and is projected to be $110 mil-
i lion in 1975. REA operated a total of 301 terminals and
. service centers in 1973. Under its proposed restructuring
program, 114 terminals will be consolidated or closed.
Of the remaining 187 terminals, 44 will be located in
the Region.

REA surface shipments have an average shipment

- weight of 167 pounds and an average length of haul of
925 miles, indicating the nature of REA’s traffic;
smaller shipments moving over relatively long dis-
tances. Approximately 20 percent of all REA line-haul
movements are made by TOFC, but relatively few of
these TOFC movements are made in the Region. How-
ever, 65 percent of all highway movements are made
in the Region.

Based on 1972 statistics, REA surface express rep-
resented 0.6 percent of total small shipment traffic ton-
nage and 1.6 percent of revenues. Because of curtail-
ments in service since that date by the company, its
share today probably is lower.

REA currently is undergoing reorganization pur-
suant to the Bankruptcy Act. If management is success-

ful in turning the company around, REA possibly could
facilitate ConRail’s expanded intermodal role. Were
REA to curtail or discontinue its small shipment serv-
ices, a few of its line-haul and pickup and delivery and
local peddle operating rights, as well as terminal fa-
cilities, might be attractive acquisitions for ConRail if
it sought to expand its service into LTL. The Associa-
tion, nevertheless, recognizes a number of factors that
might limit the potential contribution of portions of
REA’s business to ConRail’s operations.

¢ The REA terminals basically are equipped to han-
dle small shipments with sortation conveyors. The
terminals are not readily adaptable to handle the
wider range of piece weights and shapes which
would be encountered in more normal LTL freight.
REA’s pickup and delivery zones are permitted to
extend beyond commercial zones because of the
express nature of the business. There is no assur-
ance that such rights would be authorized to an
LTL or truckload carrier.

The REA highway rights also might be subject to
cancellation if the nature of the freight was LTL
instead of the original rail-oriented express activi-
ties.

The Association recommends that ConRail and REA
explore the opportunities for increased coordination be-
tween the two companies, with particular emphasis on
the use of wholesale line haul rates for REA traffic.
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F16URE 7.—ConRail Intermodal Nectwork
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ConRail INTERMODAL NETWORK
wepwm Dedicated Train Network
== Connecting Freight Train Service

@  Existing Terminals
(O Proposed Future Terrmnals

Terminal capacity in 1976 would be approximately
4,200 lifts (loaded and empty trailers) per day; ter-
minal lift volumes are projected at 3,800 per day. While
capacity is sufficient on a systemwide basis, speeific ter-
minals require immediate modification or expansion to
handle peak traffic periods efficiently.

Major terminal expansions are required to handle the
projected increase in intermodal traffic by 1985. Im-
provements in terminal efficiency and increases in direct-
rail interchange movements will moderate these require-
ments. Table 21 lists present and projected volumes and
proposed improvements for the ConRail intermodal ter-
minals serving eight major market areas. (These ter-
minals accounted for 85 percent of the total 1973 lift
velumes of the railroads in reorganization.) In addition
to the improvements programmed for the major ter-
minals, improvements and modifications will be required
at the following nine secondary terminals: Harrisburg,
Pa., Indianapolis, Ind., Columbus, Ohio, Cleveland,
Ohio, Pittsburgh, Pa., Buffalo, N.Y., Rochester, N.Y.,
Syracuse, N.Y. and Springfield, Mass.

Traffic forecasts indicate a need for construction of
new terminals at Toledo and in the Chicago area (Table
21) to serve growth markets. Additional terminals may
be constructed in conjunction with several state trans-
portation planning programs. New York City, for ex-
flmple, is evaluating the feasibility of providing direct
Intermodal service to New York City and Long TIsland,
and Pennsylvania is assessing the feasibility of a corri-

dOI?—type intermodal service between Pittsburgh and
Philadelphia. ’

TasLE 21.—Principal ConRazl intermodal terminals

1973 Volume  Projected
Location (annual 1985 Remarks
lifts) volume
Boston__._________.__.___ 57,600 75,400 Construct new regional ter-
minal.
Chicago

47th St ... 118, 500 1430,000 Expand and combine with
EL 51st St. terminal
Construct future terminals
in Gary and Northwest
suburbs.

Englewood......_..____ 148,500 ________.._____ Combine with expanded 47th
St. terminal.

Tumber St___._________ 21,000 .. __________ Close terminal and handle
mail at expanded 47th St.
terminal.

Cincinnati...__.__________ 41, 900 154,900 Possible coordinated termi-
nal with L&N  andfor
Southern.

Detroit .. ... 55, 800 60,000 Minor expansion and modi-
fication.

E. St. Louis:

Lower Yard._____.__.__ 44,600 ... _._____. Close terminal and handle
traffic at Rose Lake.

Rose Lake_.____________ 36, 800 1124,000 Construct new regional ter-
minal.

Baltimore:

Bayview_____.__._______ 22, 600 29,300 Minor expansion and modi-
fication.

Dundalk_______________ 30, 000 39,000 Maryland Port Authority
Facilities.

New York

Kearney..______________ 122, 000 200,000 Expand capacity.

North Bergen__._______ 63, 500 121,000 Expand capacity or con-
struct new terminal in
New Jersey.

Port Newark_..________ 16,500 ... Combine with Portside.

Portside_ ... _____..._. 30, 000 58,000 Minor expansion and im-
provement.

Philadelphia__.__________. 58, 900 77,100 New terminal required.

1 Volumes include interline traffic; much of which will be interchanged by rail.
SourcE: USRA staff analysis.
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B There also may be opportunities for wholesale services
F between special shipper facilities, such as motor-carrier
| terminals, Postal Service Bulk Mail Centers and marine
facilities operated independently of the basic inter-
modal networks. These potential expansions require
thorough evaluation of their impact on the primary
| terminal network, to insure that they do not divert the
baseload traffic.
}  Terminal costs per loaded trailer are projected to
 decrease 20 percent by 1979, reflecting the continued
| elimination of marginal terminals*? improved utiliza-
tion of existing terminals, increased interline rail de-
liveries and improved efficiencies resulting from facility
modernization.
| A major new block-switching terminal is proposed
at Crestline, Ohio, where the Chicago-Pittsburgh and
Cleveland-St. Louis main lines cross. Construction of
this terminal will:

e Concentrate all intermodal switching at one loca-
tion, and hence, reduce switching activities at Har-
risburg, Columbus, Cleveland, Elkhart, Syracuse,
and Albany,

Reduce intermodal train-miles by transferring
blocks from trains operating between New England
and Chicago/East St. Louis to trains operating
between New York and Philadelphia, and Chicago/
East St. Louis,

Facilitate the operation of direct interline con-
necting trains or blocks, thus eliminating present
terminal and highway transfer expenses associated
with interline traffic and

Enable ConRail economically to serve markets
where volumes do not justify point-to-point train
service or blocking.

Intermodal Equipment Requirements

For the immediate future, ConRail will depend ex-
clusively upon Trailer Train for intermodal flat cars.
The trailer fleet will consist of 11,500 units presently
owned or leased by Penn Central or Pennsylvania Truck
Lines. This base fleet will be supplemented by leased
trailers to accommodate peak and seasonal demands.

Moderate improvements in flat car utilization (meas-
ured in car-day per originated carload) are projected
due to enhanced car distribution procedures, track re-
habilitation and transportation control improvements.
Projected increases in load factors (the number of load-
ed trailers per car) resulting from more balanced flows,
however, will increase significantly flat car revenue gen-
eration potential.

Trailer utilization (trailer-days per trailer load) is
projected to improve by 20 percent by 1979 (a reduc-
tion of 1.5 days per load) due to reduced delay time in

23 Ten terminals were closed in 1974 and early 1975, and several
unprofitable services discontinued.
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terminals, reduced intermediate switching delays,
improved over-the-road transit time, consolidation of
marginal terminals and reduction in empty mileage.

Trucking Operations

ConRail will acquire most of the existing operating
authorities and assets of Pennsylvania Truck Lines to
support its intermodal operations. These support serv-
ices include terminal operations, leasing and mainte-
nance of highway equipment and provision of piggy-
back drayage and highway substituted service. This will
provide ConRail with a capability to offer single-source
door-to-door responsibility.

ConRail’s truck operations will provide the basis for
increasing revenues from piggyback collection and de-
livery service and facilitate the entrance into the LTL-
PTL markets discussed previously. It has been esti-
mated ** that the market for drayage of Penn Central
TOFC traffic was $54 million in 1974. A successful
marketing and service campaign could improve PTL’s
share of the drayage market from approximately 8
percent to 22 percent. These additional revenues were
not incorporated in the FSP financial projections.

An effective highway operation will provide a means
for ConRail to provide service to markets that may not
be accessible with conventional rail service, thus partici-
pating in growth traflic. A key constraint to achieving
this increased market share, however, is the present re-
striction of operations outside the commercial zone.
Approximately 36 percent of all TOFC traffic will
require drayage to customers located outside metropoli-
tan areas by 1985.

Organizational Structure and Personnel

To meet effectively the needs of this highly competi-
tive market, one quite different from the rest of Con-
Rail, the Association recommends that all intermodal
activities be concentrated in an Intermodal Depart-
ment, to coordinate sales and operating activities and
improve communications between functional activities.
Terminal operations should be organized on a regional
basis within the Intermodal Department with respon-
sibility for sales, rating and billing, customer service
and operations (terminal, equipment maintenance, local
drayageand rail interface) concentrated at the terminal
level. This decentralized structure would enable Con-
Rail to respond quickly to operating problems or new
revenue opportunities.

Corporate planning personnel, in conjunction with
regional intermodal managers and sales personnel,
should review regularly TOFC and boxcar traffic in
each lane to determine the economics of alternative
pricing, sales and operating programs. This review

33 A. T. Kearney, op. cit.




would enable ConRail to establish priorities for seeking
new traffic or shifting traffic between boxcar and
TOFC/COFC to improve overall profits.

Management Information Systems and Controls

Clearly stated management goals and the necessary
information and controls to monitor and track perform-
ance against these goals are essential to a successful
intermodal program. Accordingly, the Association rec-
ommends that ConRail:

e Develop reports indicating profit and loss by
terminal, traffic lane, commodity and type of serv-
ice (calculations should be on a full economic cost
basis and provide comparisons with goals),
Implement standards for terminal and line-haul ex-
penses, equipment utilization and customer serv-
ice levels to aid in identifying operating problem
areas,

Develop real-time reports to support the terminal
management decision process. (These reports
should provide inventories of equipment on hand,
project near-term equipment requirements, identify
traffic imbalance problems and detail customer
service failures.) And

Identify the traflic characteristics and flow volumes
in all lanes for ConRail and monitor the costs
and service levels of competitors to identify new
commercial opportunities.

The traffic lane profit and loss model used to develop the
intermodal operating plan illustrates the type of man-
agement information required. Figure 8 is a sample
printout of a traffic lane profit-and-loss report. It por-
trays costs in each major functional area on both a
variable and full economic cost basis.

Other Intermodal Services

The railroads in reorganization provide a number
of other intermodal services in the Region, including
rail-truck bulk commodity distribution, and automobile
loading and distribution services. These activities are
discussed in this section. Rail-barge intermodal serv-
ices are provided to a limited extent. These services,
however, were not studied in detail by the Association.

Bulk Intermodal Services

The railroads in reorganization operate 15 rail-truck
bulk commodity transfer terminals. In 1973, these ter-
minals handled approximately 1 percent of total freight
tonnage. Cement, petroleum products, chemicals and
foodstuffs were the principal commodities handled.

Although total delivered product cost generally is
lower using an integrated rail-highway service, the rail-
roads generally have not been able to compete success-
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F1cURe 8.—Sample computer printout of traffic profit-and-loss
analysis

CONRAIL TRAFFIC LANE PROFIT * L0SS STATEMENT

1974

LANE ( 1o TO 22 }
AVG LOADS 7/ DAY S
AVG EMPTIES / DAY v
VARIABLE FULL ECONOMIC
TRAIN COST 90. 99.

CREW WAGES

OPERATIONS + MAINTENANCE
LOCOMOTIVE ¢ CAR OWNERSHIP
WRECKS + OTHER Se Se

RIGHT OF WAY COST 1l. 45,
OPERATIONS ¢ MAINTENANCE

OVERHEAD ALLOCATION

TERMINAL COST 113, 129,
TRANSFER OPERATIONS
TRAILER OWNERSHIP

52.

OVERHEAQO ALLOCATION 28.
EMPTY MOVEMENT ADJUSTMENT e 11,
HALANCED 0. 0,
USED AT ORIGIN 6 B
CREATED AT DESTINATION 3. b
DELIVERY COST 14, 14,
BILLING ¢ CLAIMS 9. 9
DRAYAGE L 5

TOTAL COST PER LOAD 237, 298,

AVERAGE REVENUE PER LOAD 252. 252,

PROFIT 7/ LOSS PER LOAD 15.

OPERATING RATIO 94,23 118,
LANE PROFIT / LOSS
PER DAY

13. =232.

PER ANNUM 19107, -61029.

fully with the motor carriers who have an advantage in
terms of service. The development of a single-source
capability is essential to improve market share. Only
when the railroads can provide complete distribution
services will customers consider such programs as rea-
sonable alternatives to motor carrier service.

This intermodal concept can be expanded to addi-
tional commodities and new market areas. (The As-
sociation estimates 30 transfer terminals could serve all
major ConRail markets.) Although volume growth will
accelerate if ConRail provides a coordinated single-
source service, existing facilities generally have suffi-
cient capacity to handle additional traffic and significant
capital expenditures would not be required.

To expand the operating effectiveness with which the
bulk intermodal services are provided, the organization
and facilities engaged in this business should be con-
solidated with the other intermodal services described
previously.

Avtomobile Loading and Distribution Services

Thirty-four automobile loading or distribution ter-
minals are operated by the railroads in reorganization,
including Penn Central (28), Erie Lackawanna (5)
and Ann Arbor (1).
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Most of these facilities serve a single automobile
manufacturer. Consolidating distribution facilities into
terminals jointly serving more than one manufacturer
will improve both terminal efficiency and multilevel
automobile car utilization,

ConRail management should encourage the consolida-
tion of bulk commodity and automotive terminals, where
feasible, to create a network of multipurpose rail and
truck transportation centers. In many market areas
these facilities could be consolidated with existing or
proposed TOFC/COFC facilities and the supporting
operating organizations integrated.

Modern, well designed and strategically located rail-
truck transloading facilities, combined with efficient
truck distribution services, will provide a basis for
continuing service to shippers located on lines to be dis-
continued. They also will provide ConRail with the
capability to serve customers located in suburban in-
dustrial and commercial developments not served
directly by rail.

This concept will contribute not only to increased
operating efficiency and control but will foster the de-
velopment of comprehensive intermodal service “pack-
ages” combining the efficiency of rail line-haul service
with the flexibility of highway gathering distribution
services.

Conclusions and Recommendations

Profitability of intermodal services under the recom-
mended plan is projected to increase substantially. Fac-
tors contributing to increased profits include:

® Withdrawal from unprofitable markets where
other carriers have an inherent competitive edge,

® Terminal consolidation and expanded use of motor
carrier subsidiaries for TOFC/COFC collection
and distribution

* Expansion and modernization of terminal
facilities, :

¢ Consolidation of line-haul services and concentra-
tion of traffic flows over a core network,

® Improved equipment utilization and a reduction
in empty mileage,

¢ Improved terminal operating efficiency, due to
more effective scheduling and programming and
increased productivity,

¢ Publication of single-trailer “retail” rates and a
revision in the “wholesale” rate structure to pro-
vide low-cost terminal-to-terminal service with in-
centives for balanced movements and

¢ Coordination of services with connecting railroads
to facilitate direct rail interchange at key gateway
cities.

An efficient, restructured intermodal network will
form the base for future growth. Major capital invest-

590-512 O - 75 ~ 4
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ments in expanded and modernized intermodal ter-
minals, however, are essential to handle projected
growth over the long term. Existing facilities are not
properly designed and constructed to handle increased
volumes efficiently and many existing facilities are not
properly located to attract future growth traffic. Mech-
anization of terminals is essential to expedite transfer
operations and to provide an expanded COFC
capability.

While containerization offers an opportunity to
reduce linehaul operating costs, the primary obstacles
to significantly increased use of containers for domestic
trafic are the existence of a large highway trailer
fleet which, for the near future, will be the “common
denominator” for intermodal services and the increased
complexity of controlling and positioning containers
and chassis. ConRail management should explore the
long-term opportunities for increased use of containers.

Roadway and track improvements will improve
service reliability and ultimately attract new business
from the highways. ConRail management should ex-
plore jointly with other railroads, car builders, trade
associations and government agencies the opportunity
to further improve intermodal operations with light-
weight, low-profile cars suitable to carry containers as
well as highway trailers. Cars of this type will reduce
fuel consumption and operating costs. These “third
generation” cars should be capable of carrying all con-
figurations of equipment, including 27-foot and 45-
foot trailers.

To facilitate the gathering of intermodal traffic by
highway to regional intermodal terminals, integrated
rail-highway service using subsidiary motor carrier
highway authority is essential. While ConRail will con-
tinue to offer terminal-to-terminal wholesale service,
an expanded full-service program with single carrier,
dock-to-dock responsibility will depend on increased
use of existing subsidiary motor carrier authority, ex-
panded in key metropolitan areas, to enable ConRail
to participate in growth traffic generated by industry in
suburban locations.

To plan, manage and control operations and to gen-
erate profitable growth traffic, an improved intermodal
management information and control system should
be implemented by ConRail management. Timely, re-
sponsive operating reports are required to control
terminal operations, improve equipment utilization
and facilitate revenue billing and collection. Profit and
loss reports by terminal and market segment will pro-
vide management with the basic data to monitor and
direct day-to-day operations and assist in formulating
longer-term strategies and plans.

The projected financial results of the Association’s
recommended intermodal plan are summarized below.




Projected ConRail inlermodal revenues and expenses

(In millions of 1974 dollars)

1976 1980 1985
Gross reVenUe. .. c.ocomvernrracaraacenn $205. 8 $A47.5 $321.5
Full economic coSt. . o.coommmmeeiiiaans 209.0 225.1 228.2
Contribution ... ..o..cooooo.ooo 3.2) 22.4 33.3

On a full economic cost basis, net income will be ap-
proximately $33.3 million in 1985. Contribution above
variable costs will be approximately $91 million. Reve-
nue projections do not include additional revenue that
may be generated by selective rate increases, a revised
pricing system or increased “retailing” activity of the
highway subsidiary. The projections, while conserva-
tive, indicate that ConRail can provide essential and
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economically self-sufficient service to customers in the
Region. Properly priced and effectively managed, this
service will generate the cash flows necessary to sustain
and expand operations to meet the demands of future
growth.

The continuation and growth of TOFC/COFC will
be an important element in the full-service marketing
strategy of ConRail. Whether it concentrates on trailer-
load operations, enters the small-shipment market or
expands its capability to transfer bulk commodities to
facilitate branch line abandonments, ConRail should be
committed to an important involvement in intermodal
transportation. Essential to success in this area is forma-
tion of a profit-oriented organization. ConRail has an
opportunity to capitalize on its route structure and
wide-area market coverage to fulfill an expanded role in
the Region’s transportation network.

< ——————— g
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EQUIPMENT

This section discusses USRA’s estimate of ConRail’s
equipment requirements in the categories of :

® Freight cars, which details the improvement in
freight car utilization and projected levels of
freight car purchase, repairs and retirements,

® Locomotives, which details locomotive require-
ments and projected levels of ConRail locomotive
purchases, repairs and retirements,

® Equipment and mechanical facility requirements
for freight services and

® Mechanical facility requirements for commuter
passenger services.

Freight Cars

Because of the development of specialized cars, the
substantial increase in replacement costs and little or no
improvement in freight car utilization, the railroad in-
dustry is putting an increasing share of its total invest-
ment into freight cars. It is vital, therefore, that Con-
Rail improve the cfficiency of freight car use.

An important objective of any railroad in managing
its freight car fleet profitably is to meet shippers’ needs
with the fewest number of cars. Traditionally, the rail-

Freight Car Demand

In a study prepared for USRA, Temple, Barker and
Sloane forecast demand in terms of originated tonnage
by basic commodity groups. This was converted into
specific car type loadings for ConRail through 1985
(see Table 22). In this forecast, total car loadings are
not expected to reach the 1973 level until after 1985.
Total 1985 tonnage, however, is expected to intcrease by
15.5 percent over 1973 levels. This apparent discrepancy
is due primarily to anticipated increases in average net
tons per car, caused by a shift in the movement of spe-
cific commodities from one car type to another (e.g.,
grain from boxcars to covered hoppers) and the in-
creasing size of cars within specific car types, reflecting
the higher capacity of cars being added to the fleet rela-
tive to the older, smaller cars retired.

Current Freight Car Supply

The number of freight cars owned and leased by each
of the railroads in reorganization to be included in Con-
Rail and reported to the ICC as of December 31, 1974,
is summarized below and shown in detail in Table 23.

Percent of Total

Railroad Number of Freight

road industry htas been concerned with the availability Cars
of cars (car supply) and has placed little emphasis on
forecasting demand effectively. Penn Central . ___ 151, i69 95. 9
To improve freight car use to the fullest extent pos-  Lehigh Valley_______________. 3, 873 2.5
sible, development of projections for car demand should Ann Arbor_._. ... 378 -2
be as exacting as those developed for determining tl Central of Now Jersey.--...-...- 2 128 1.4
@ B o f S Hopec etermming the Lehigh & Hudson River. ______ 6 .
expected supply of suitable cars.
Recently, the railroad industry’s consideration of both Total . ___________ 157, 554 100. 0
supply and demand has become more balanced.
TaBLE 22.—ConRail projected freight car demand total car loadings (thousands)
Car type 1973 actual 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985
442.3 405.8 404. 6 381.6 377.0 393.4 393.4 394.2 401.9 404.2 405.3
568. 1 512.7 520.3 494.5 491.4 529.7 536.2 534.4 552.5 561.8 565.7
Covered hopper........... ... 189.5 158.5 155.4 151.5 143.7 148.1 147.4 147. 4 149.1 148.9 148.8
GONAOIB - s ooiiieieiae s 372.4 343.8 355.0 336.7 339.8 364.6 384.3 385.9 393.0 396.0 400.5
1,072.0 939.6 947. 4 913.7 924. 5 980. 5 999.3 1,020.1 1,038.4 1,058.5 1,089.9
66. 2 61.3 63.7 60. 6 6.3 66.0 70.1 70.3 72.1 73.0 73.5
TOFC . e 33L.6 312.7 302.1 271.4 253.6 266.7 269. 8 272.6 285.1 290.0 2945
Multilevel . _ 128.2 116.0 127.1 119.3 121.6 138.9 142.7 142.8 151. 4 161.0 160. 9
Allother . .. .. . 9.8 85.6 83.9 78.2 4.4 76.7 76.0 75.9 75.3 74.5 74.3
Total . o - oo e 3,267.1 2,936.0 2,968.5 2,807.5 2,787.3 2,964.6 3,019.2 3,043.6 3,118.8 3,173.9 3,213.4
Index:1978=100....._._._________..______. 100.0 89.9 90.9 85.9 85.3 90.7 02.4 93.2 9.5 97.1 98.4

SOURCE: Strong, Wishart & Asscciates Freight Car Planning Final System Plan, USRA, June 1975,
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TaBLE 23.—Summary of freight cars owned and leased—by railroad (as of Dec. 31, 1974)

Penn Central
Class of equipment

Lehigh Valley

Ann Arbor Central of New Jersey Lehigh & Hudson

Owned Leased

Total Owned Leased Total Owned Leased Total Owned Leased

Total Owned Leased Total

Box—general service (unequipped)._. 10, 555 15, 755 26, 310
Box—general service (equipped)....- - 13,219 7,369 20, 588
Box—special service.___.________.__.__ 4,957 1,476 6,433
Gondola-—general service_ -- 16,579 10, 750 27,329
Gondola—special service___ .- 3,480 1,218 4,698
Hopper (open top)—general service... 26,452 17,356 43,808
Hopper (covered) ... .. ._.__._..._... 6, 825 3,566 10,391 521 176 697 201 ... . 201 553 495 1,048 2 4 6
Tank, 12,000 to 18,999 gal. ______.____ 47 .
Tank 25,000 gal. andup__ ____...._.. 1 b
Refrigerator (other than meat) non-
mechanieal ... R 91 5 96 G
Stoek . 3 . 3
Autorack_ .. .. 4,822 4,822
Flat—general service_ _.________._____ 2,737 405 3,142
Flat—special service. ___________ - 1,503 945 2,448
Flat—TOFC__._... - 260 745 1,005
Allother. . . ... ... 57 87 144
Total freight ears_._____________ 86,675 64,494 151,169 2, 56% 1,304 ’ 3,873 364 14 378 1,110 1,018 2,128 2 4 6
Caboose. . oo 1,922 193 2,115 92 .. 92 14 . 14 45 ... 45 6 ... 6
Grand total._._.. _____________ 88, 597 64,687 153,284 2, 661 1,304 3,965 378 14 392 1,155 1,018 2,173 8 4 121

Summary of equipment by type:

Type of equipment

Number of cars Percent of total

Plain boxecar.___._ ____
Equipped box car
Covered hopper.

28,417 18.0
27,283 17. 4
12,343 7.8
33,392 21.2
44,259 28.1

5,738 3.8
1,008 .6
4,822 3.1
292 .2

157, 554 1000

SoURCE: Railroad’s Annual Report to Interstate Commerce Commission; Form R-1, Schedule 417, Dec. 31, 1974.

The number of freight cars owned and leased by the
railroads in reorganization declined from 176431 in
1970 to 157,554 in 1974, Of this 1974 total, more than
19,000 cars or about 12 percent were in bad order condi-
tion; that is, they were unserviceable, as shown in Table
24 and summarized as follows.

Car type Total fleet Unserviceable cars  Bad order ratio
percent
Plain box_ ____________ 28, 417 7, 863 27.7
Equipped box_________ 27, 283 3, 037 11. 1
Covered hopper_______ 12, 343 847 6.9
Gondola__.______ ___ 33, 392 2, 277 6.8
Open top hopper__ . __._ 44, 259 4,164 9.4
Flat .. ___________ 5, 738 610 10. 6
TOFC. .. __ 1, 008 278 27. 6
Mutltilevel (auto-
rack)_.____________ 4, 822 204 4.2
Other__ _____________ 292 51 17. 5
Total fleet . ___ _ 157, 554 19, 331 12. 3

The 12.3 percent bad order ratio ** is unusually high
when compared with the average (i.illpercent ratio for
all (lass I railroads. The latest information as of June
1, 1975, indicated an increase in the bad order ratio for
all Class T roads to 7.5 percent and to 13 percent for
the railroads in reorganization. USRA recommends
that ConRail achieve a bad order ratio of about 5 per-
cent by 1985.2°

Projected Freight Car Supply

The proposed ConRail car program for 1976-1985
calls for the acquisition of 24,155 new freight cars,

21 “Bad order ratio” is a measure used by the railroads to determine
the level of unserviceable equipment at any time. This ratio is calcu-
lated by dividing the number of unserviceable units (damaged, await-
ing repairs) by the total fleet inventory and expressing the result as a
percentage.

3 A 5 percent bad order ratio provides an acceptable backlog of
unserviceable freight cars for the efficient production line scheduling of
different types of freight car repairs and is an accepted standard in the
industry.
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TaBLE 24.—ConRatl revenue freight cars in unserviceable condition

(As of Jan. 1, 1975)

Ann Arbor Central of New Jersey Lehigh Valley Penn Central Total system
Car type Fleet B/O Percent  Fleet B/O Percent  Fleet B/O Percent Fleet B/O Percent Fleet B/O  Percent
(A) (B) (A) (B) (A) (B) (4) (B) (A) (B)

Plainbox. .. .........._ 97 66 68.0 439 138 3l.4 1,57 621 30.5 26,310 17,038 26.7 28,417 7,863 7.7
Equipped box..._..__._. 76 5 6.6 b 2R 184 21 11.4 27,021 3,011 i1.1 27,283 3,037 1.1
Covered hopper...._.... 201 8 4.0 1,048 125 11.9 697 95 13.8 10,391 619 6.0 212,343 847 6.9
GondolB. - -« ceiei i 122 4 3.3 1,243 312 25.1 32,027 1,961 6.1 33,392 2,217 6.8
Open-top hopPer. .. ..o iiiiiiiaan 427 38 8.9 24 10 41.7 43,808 4,116 9.4 44,259 4,164 9.4
Fat. . L S 90 4 4.4 54 1 20. 4 5,590 585 10.6 5,738 610 10.6
B & 0 NP . RN 1,005 278 27.7 1,008 278 27.6
T B U PPN 4,822 204 4.2 4,822 204 4.2
Ot et 87 e 195 51 26.2 292 51 17.5
Total fleet......... 378 79 20.9 2,128 309 14.5 3,873 1,070 27.6 151,169 17,873 11.8 2157,554 19, 331 12.3

(1) Penn Central CS60A modified to exclude PLE Bad Order counts from special study.

() Includes 6 Lehigh Hudson River cars.

(A) SOURCE: Railroads’ annual report to Interstate Commerce Commission; Form R-1, dated Dec. 31, 1974.

(B) BoURCE: Association of American Reailroads—CS60A report as of Jan. 1, 1975.

heavy repairs to 93,996 cars and the retirement of
15,027 cars (Table 25). These estimates are based on:

e A 28 percent improvement in freight car utiliza-
tion as measured by total car-days per load origi-
nated on line,

® Projection of future freight car demands (shown
in Table 22),

® Projected fleet attrition due to age, condition and
nonanticipated losses such as cars damaged in
derailments, fires, etc. and

® Projected heavy repairs to the existing fleet. The
extent to which these repairs are made will depend
on the demand for specific types of cars and the
return on investment to be gained, considering the
remaining life of cars to be repaired and the alter-
natives of buying new cars or foregoing the traffic.

Car utilization relates to how effectively a railroad
uses the freight cars it operates (both its own and those
of other railroads). To measure utilization effectively,
several characteristics of freight car operation must be
incorporated into the measurement. The use of “car days
per load originated on line” as a measure was chosen
because of the historical data currently available. Addi-
tionally, this measure can be subdivided into “loaded”
and/or “empty” car days per load originated. Emphasis
is placed on the originated load since a railroad’s car
supply usually is dictated by the needs of the originat-
ing shipper. Carloads received from connections also
generate car days, but with effective car supply manage-
ment cars can and should be moved off line as quickly
as possible after release. It is the originated loads that
require standby equipment.

USRA’s projection of ConRail fleet requirements,
as summarized in the prior table, assumes a significant
improvement in freight car management and control. It

also depends on rehabilitation of main line tracks and
equipment repair facilities and improved train block-
ing. Should current utilization levels persist without
any significant improvement, the Association projects
that an additional 26,011 new freight cars would be
required over the forecast period (Table 26)—more
than double the additions required under USRA’s pres-
ently proposed utilization improvements. Purchasing
these additional new cars would cost over $500 million
in 1973 dollars.

Freight Car Utilization

Improvement of existing freight car management
systems is vital to achieve the higher use levels project-
ed for ConRail. Strong, Wishart & Associates, Inc.
(SWA) evaluated the potential for improving car uti-
lization on the ConRail roads. The consultant identified
four functional areas in the car distribution process
and determined the current effectiveness of the rail-
roads in reorganization comprising ConRail in these
areas. SWA recommended a course of action to improve
utilization, estimated the magnitude and timing of im-
provements and calculated achievable levels of car uti-
lization by ConRail. The four functional areas of the
car management process are defined by SWA as:

¢ Fleet sizing, the process whereby overall empty
car supply by car type is maintained at a level
consistent with loading demands,

o Fleet allocation, the process whereby empty equip-
ment by specific car type is allocated to each freight
station,

o Secondary distribution, a technique within this al-
location process used in selected circumstances to
allow cars to begin movement and apply final des-
tinations before cars arrive at the final dispersal
yard and
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TABLE 25.—ConRail estimated freight car acquisitions, heavy repairs and relirements with improved utilization
Type car 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 Total
Acquisitions:
Plain b
Special
Covere
Gondol
Open-t.
Flat. ..
TOFC
Multi-1
All oth
T
F EIEN 2 S 3,005 2,952 2,879 2,635 1,38 2,108 2,109 2,000 2,000 2,009 23,101 L C
1,427 1,491 1,590 1,351 1,000 1,258 1,258 1,258 1,258 1,258 13, 239 |
033 818 520 241 695 641 616 641 816 641 6, 362 Sor
GONAOIB - oo 2,380 1,920 2,587 2,165 2,184 2,483 2,458 2,483 2,458 2,483 23, 601
24, 801
S
ured
follc
Total heavy repairs. ................ 1,15  10,53¢ 10,305 9,074 7,734 9,518 8,968 8,918 8,868 8,018 93, 996 F
Retirements: ing
1, 660 1,712 1,403 1,741 2,000 1,410 1,412 1,410 1,411 1,415 15,574
336 296 318 41 1,260 1,005 1,000 1,000 1,005 1,000 7,700 car
418 368 368 218 630 325 325 325 325 325 3,627 side
2,188 2,086 1,076 1,429 1,440 1,415 1,415 1,415 1,415 1,415 15,292
3,050 2,550 2,200 1,675 1,669 3,200 3,200 3,200 3,200 3,200 27,144 men
205 162 84 145 150 240 240 240 240 240 1,948 the
""""" M6 M7 487 Taor Toe = 207 28 21 297 3,540 that
Allother.................. [ 80 80 80 75 B0 e e e emacamemeeanemann : 195 thro
Total retirements_._..._._..._.._... 8,281 7,851 5,044 8,221 7,478 7,892 7,889 7,886 7,893 7,802 75,027 expe
to tk
SOURCE: Strong, Wishart & Assoclates Freight Car Planning Final System Plan, USRA, June 1875. 0‘
oar
®
® Order match, the process of assigning a specific at the yard level with regard to train classification,
car in response to a specific shipper request. yard switching, industry and interchange move-
.. . . e . ments
The anticipated improvement in car utilization is ’ .. . .
. .. ® An accurate, on-line information base which tells
based on the following organizational and systems de- . . R ..
. . where equipment is at any given time, how it is
sign assumptions. . .. . °
. . . . being used and where it is going,
Achieving the full improvement potential requires . Vo0 .
Lo e ¢ A reliable data base to provide information essen-
the organization of car management activities in a two- . . . .
. e . . tial for fleet sizing and fleet allocation,
tier structure, consisting of a centralized car distribu- R )
. . . . . ¢ Computer stored car distribution instructions sup-
tion group responsible for fleet sizing, allocation and . s 1 " a6 .
Lo . . porting the “pipeline concept” * for general service
secondary distribution, with field personnel responsible equipment and providing appropriate system des
for the order match function. In addition, a computer quip) : g Y
. . . ignations on assigned equipment,
system to provide the information necessary to support . = .
- . o ¢ Automatic application of destinations by the com-
the field operations and field operating discipline nec- .
C puter when cars are released empty by industry or L
essary to maintain the computer data base and to exe- . . )
s . . are received empty from a connecting carrier and were
cute central car distribution decisions are required. . . Y .
Th ntial requirements for an effective car man Continuous monitoring for change of destination due
© t svst q ' or movement, an essential control to protect the : 0
agemen : . . ..
gement system are integrity of the pipeline. cont
® An integrated car and yard control system using —_— alloc
information from a single source to assure that ¥ The flow of frelght cars moving from origin to destination via a seco
. , .. . fixed route suggests a situation which relates time, distance and quan- .
operating management’s decisions are carried out tity similar to the flow of materials in a pipeline. 7 inelr

.}



TaBLr 26.—ConRail estimaled freight car acquisilions without improved utilization

Car type 1976 1977 1978 1979

Increasc !

1980 1981 1982 1983 1984 1985 Total ~—————————

Number Percent
of cars

Bpecial DoX .o oo e

Covered hopper.________.________
Gondola.

,,,,,,,, - . 1,366 2,115 2,115 . _______.
,,,,,,,, 965 5,345 5,345 _________

53 53 53 ..
1,649 13,195 6,177 88
4,354 27,356 10, 621 63

23

Total .. 237 2,318 338 3,164

7,203 6,013 6, 226 7,825 8,193 8,649 50, 166 26, 011 108

1 Compared with acquisitions with improved utilization (Table 25).

SouRrce: Strong, Wishart & Associates Freight Car Planning— Final System Plan, USRA, June 1975.

SWA quantified utilization improvements, as meas-
ured in car days per load originated on-line, in the
following areas.

Fleet Sizing.—Penn Central’s best performance dur-
ing 1973 was used as the basic fleet requirement. Total
car days that accrued above this standard were con-
sidered to be potentially excess and subject to manage-
ment control. These excess cars were accumulated for
the other months of 1973 and divided by loadings for
that car type to estimate car day savings possible
through fleet sizing (e.g., reducing cars on hand to equal
expected car requirements and sending excess cars home
to their owning railroads).

Car Distribution.—Certain allowances for various
car types were based on the following:

¢ Number of days for allocation (including second-
ary distribution) considered the average empty
miles per originated load on Penn Central during
1973. This unit of measure reflected both mileage
accrued in supplying equipment for an originating
load and mileage added due to empty return of
foreign equipment.

¢ Allowances for order-matching time and shipper
loading days vary by car type because of differences
in shipper loading time and short range demand
changes. To quantify the improvement potential
attributable to improved fleet sizing and better car
distribution, the corresponding values were sub-
tracted from the 1973 PC performance as measured
by empty car days per load.

Line Rehabilitation—Improvements in this area

were based on the expected increase in road train speed:

due to rehabilitation.

Operating Control System.—An effective operating
control system is a prerequisite for the fleet sizing and
allocation savings. Such a system also would provide
secondary benefits that would affect car utilization,
including :

e Capability to plan yard operations and train
make-up,

e Industrial switching being completed in a timely
manner as cars are released or empty order match
is issued and

¢ Reduction of hold cars due to missing waybills and
waiting for distribution instructions.

The projected utilization improvement by car type
resulting from all of these improvement factors is
shown in Table 27.

In Evaluation of the UN. Railway Association’s Pre-
laminary System Plan, the Rail Services Planning Office
(RSPO) questioned the ability of ConRail to achieve
the 31 percent increase in freight car utilization as
projected in the Preliminary System Plan.?” RSPO’s
analysis examined the separate aspects of car utilization

37 The Association’s projected 31 percent utilization improvement as
stated in the Preiiminary System Plan was subsequently revised to
28.4 percent for the Final System Plan.

TABLE 27.—ConRail car utilization savings

(Car days/load originated on-line)

Car type 1973 utilization 1985 improved Percent

level utilization improvement

Plainbox_ _._ _ ____ 33. 4 23.0 31.0
Equipped box_____ - 24, 9 16. 6 34.0
Covered hopper______ 27.8 18. 6 33.0
Gondola_____________ 27. 4 18. 7 32.0
Open-top hopper_____. 16. 6 12. 1 27. 0
Flat_________________ 38. 1 24.0 37.0
TOFC__._ . __ ... 4,7 4.5 4.0
Multi-level ___________ 11.0 10. 8 2.0
All other cars._._____ 40. 0 37. 4 6.0

Weighted

average.__.__ 21. 8 15. 6 28. 4

SOURCE: Strong, Wishart & Associates’ Freight Car Planning, Final System Plan,
USRA, June, 1975.




and concluded that 90 percent of this increase in utiliza-
tion must come from improved yard throughput and car
distribution improvements.

To place these projected improvements in perspec-
tive, it is helpful to examine historical utilization sta-
tistics. In 1978, freight car mileage per day on the Penn
Central averaged 39 miles. The projected 28.4 percent
utilization improvement means, therefore, that the
average freight car mileage per day would climb from
39 miles to 50 miles during the next 10 years. This
anticipated improvement compares favorably with the
Penn Central’s 18 percent increase over the last 5 years,
a period during which the railroad did not have the type
of centralized car distribution system recommended for
ConRail.

The potential improvement is reinforced by an inde-
pendent Penn Central study which estimated a 24 per-
cent potential improvement in utilization by 1985
through expansion of the PC’s Transportation and
Billing System (TABS). The somewhat higher expec-
tations by SWA are based on the installation and use
of TOPS, a Total Operations Processing System now in
use on the Southern Pacific and several other railroads.
The improvements for ConRail depend on important
changes in operations, maintenance, car management
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and control systems and a greatly improved information
system.

In addition to the savings projected from improved
distribution techniques, ConRail’s equipment utilization
also should be improved due to implementation of an
improved blocking plan that is projected to reduce car
handling in intermediate yards by 25 percent and the
implementation of terminal operating plans which
should expedite car movements to and from shippers
and interchange locations.

Certain industry-wide efforts to improve national
car fleet utilization also could increase USRA’s projec-
tions. These efforts include improving reliability of
railroad freight service, the freight car clearing-house
concept, incentives to reduce the time shippers keep
cars for loading and unloading, reducing the present

"daily increment of 24 hours to a shorter time period for

per diem charges, single ownership of general purpose
fleets such as Railbox and additional interrailroad run-
through trains bypassing interchange terminals.

The utilization improvement that ConRail should be
able to attain by itself, combined with the benefits that
might be derived from industry efforts, make the pro-
jected 28.4 percent improvement achieveable.

OPEN-TOP HOPPER SITUATION

The largest single portion (28 percent) of ConRail’s
freight car fleet will be open-top hopper cars. One-third
of the projected car loadings over the next 10 years
will be in this car type. To satisfy this demand, the
estimated acquisitions of hoppers will account for 69
percent of all cars acquired. One-third of the retire-
ments will be from this car group. Open-top hoppers
are projected to constitute over one-quarter of the heavy
repair program.

ConRail will have to consider whether to rebuild
existing 70-ton cars or purchase 100-ton cars, as a pro-
gram to rebuild these cars would compete with other
types of cars for shop space and material availability.
Preliminary computer analyses of the investment in new
or rebuilt hoppers indicate that given present equip-
ment costs, freight rates and car utilization, such ex-
penditures might not be cost effective. In the future,
should ConRail be able to obtain more satisfactory
utilization and more compensatory freight rates, buy-

ing or rebuilding cars for this traffic could then be
justified economically.

This type of computer analysis indicates the critical
importance to all parties of improving equipment utili-
zation and the yield on rates in many commodities. In
addition, it indicates that the present rate of inflation
in equipment prices may adversely affect that business
substantially because the value of the equipment in
some car types for many current traffic movements is
now less than its cost.

Recognizing this problem, ConRail should discuss
with utility companies and coal and ore customers alter-
native methods of supplying and paying for cars, in-
cluding private ownership of open-top hoppers with
resulting lower rates. Care should be exercised, how-
ever, not to transfer the problem back to the railroad
in the form of rate reductions below the railroad’s
residual costs.

To achieve the projected levels of utilization, the
management of ConRail should establish an effective
operating control system to support freight car distri-
bution. The benefits of such a system would be felt on
several levels. ConRail would save capital by having
fewer cars. The resultant smaller fleet would save main-

tenance and repair expenses. These cascading benefits
would increase ConRail’s ability to provide timely, effi-
cient transportation service and enhance its competitive
position in the marketplace. At the same time, ConRail
would be able to meet shippers’ needs with this smaller
fleet.
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tives, the Association estimated the fleet additions re-
quired to handle ConRail’s projected tonnage.

Locomotives

As with freight cars, the railroad’s investment in

locomotives as a percent of total investment is increas- Existing Locomotive Fleet

ing. The Association has studied the locomotive main- USRA has updated its inventory of freight locomo-
tenance and utilization practices on the railroads in tives of the ConRail revised roads since publication of
reorganization and developed recommendations for  the Preliminary System Plan. These inventories are
improvement. Based on the projected supply of locomo- summarized below and detailed in Table 28. -

TaBLE 28.—United States Railway Association; summary of locomotives by railroad; leased, trust agreements, conditional sales agreemenis
and owned locomotives

Builder Wheel Number of units
Type locomotive Builder model arrange- Leased Trust C.8.A. Owned
ment A B Total
Penn Central:
Diesel road freight. _____.._____. EMD F3; F7 B-B
« FP7 “
« GP9 «
£ GPm £
g GP30 g
a“ GP35 “
“ 8D35 Cc-C
“ GP40 B-B
“ 8D40 Cc-C
« SD45 «
Bubtotal .. e
ALCO R832 B-B
o RS2Y «
“ C424 «
« C425 «
“ C628 Cc-C
" 0430 B_B
o C630 Cc-C
. C836 “
Bubtotal o e
G.E. U23B B-B
« UsB “
‘ U2sC C-C
“ U28B B-B
v U2sC Cc-C
“ U30B B-B
“ U30C Cc-C
“ U33B B-B
“ U3sC c-C
Bubtotal e
Total diesel road frelght. _______ . ___ ...
Diesel road switcher (over 1,500
 +11) J R EMD GP7 B-B
‘“ SD7 Cc-C
o GP9 B-B
‘ 8D9 c-C
“ GP38 B-B
“ SD3s Cc-C
BB O Al o o e e e e e
ALCO RS&3 B-B
“ R8D4 c-C
¢ RS11 B-B
“ RSD12 c-C
o RS11 (Mod.) B-B
“ RSD15 C-C
BB OB - o e e e 190 44 e 146
G.E U23C C-C e 19 19 e e

87 604
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TaBLE 28.—United States Railway Association; summary of locomotives by railroad; leased, irust agreements, conditional sales agreements

and owned locomotives—Continued

Builder Wheel Number of units
Type locomotive Builder model arrange- Leased Trust C.B.A. Owned
ment A B Total
Diesel road passenger........... EMD E7s
“ ESa
“ FL9
“ FL9
Total diesel road PASSeMZer . o oo oo e e cm e e —m e —————————— 99 et 80 ..o 69
Diesel yard switcher (under EMD 8w1 B-B el 142 e 142

1,500 hp). “

Bubtotal

Bubtotal

Bubtotal . e e 136 . S 130
G.E 44 tou B-B e I 1
Total diesel yard switchers. . . . e 802 150 oo 25 627

SUMMARY OF DIESEL ELECTRIC

LOCOMOTIVES
Road PaSSeNger .. e 99 oo 30 ... 69
Road frelght . e 1,522 822 204 330 168
Road switcher type—1,500 hp and . 1,452 () R, 87 604
over.
Yard switcher type—1,500 hp and ... 802 150 i 25 627
under.
Grand tota). L. e ——————— 3,875 1,733 234 442 1, 466
Penn Central: electric locomotive:
R oad passenger PRR/GE/ GG1 2 CHC=2 e L N 41
WE
ALCO/GE P2b
ALCO/GE T3b
G.E. E40
Subtotal..__ ... ... .. e e e e —mm e L P 48
Roadfreight_._____._____...____ G.E. E4
G.E. E44a
PRR/GE/ GGl
WE
G.E. E33 C—C e eile 10 e ieimiaaen 10
Bubtotal. e mm e 113 B0 oo 47
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TiBLE 28.— United States Ratlway Association; summary of locomotives by railroad; leased, trust agreements, conditional sales agreements
and owned locomotives—Continued

Builder Wheel Number of units
Type locomotive Builder model arrange- Leased Trust C.8.A. Owned
ment A B Total
Switching. ... ....._._. PRR B1 C e
ALCO 82 2=D—-2 s 6 . 6
SUDLObR) . - . e m e e mammmmem—maoaeoa 6 6
Total electric locomotive. . ..o ceomamomanaa o e e 167 66 . 101
Lehigh Valley Rallroad:
Diesel road switcher (over 1,500 EMD GP-18 B-B
hp). EMD GP-38 B-B
EMD GP-382 B-B
BubtOta) - e
ALCO RS-2 B-B
ALCO RS-3 B-B
ALCO RS-11 B-B
ALCO C-420 Cc-C
ALCO C-628 c-C
ALCO DL-701 B-B
G.E. U23B B-B
Subtotal . - e 6L . 61 o 31
Total road switchers___._._ PRI 8 . 83 4
Diesel yard switcher.________._. EMD SW1 B-B 2 - 2 e 2
EMD SW6,7,8,9 B-B 52 oo 52 52
EMD Nw2 B-B [ B el 6
SUBLOLAL- - - o e o oo oo 80 ... 60 60
Total yard switehers. . ... alll..- 60 ... 00 TO
SUMMARY OF DIESEL ELECTRIC
LOCOMOTIVES
. Diesel 108d SWILCROTS . - -« - - o o o e o c e e e — e 83 42 e 41
Diesel yard sWItehers. . oo 00 il 60
[0 2 1 18 74 17: Oty U e 143 42 e 101

Central of New Jorsoy:

Diesel road switcher-freight__... EMD GP7 B-B
“ SD35 Cc-C
* SD40 c-C
SUbtOtA) . o e emaeeeeceeoe 25 - 25 e rccmman 21 4
ALCO RS3 B-B 3B - B8 e 33
Total road freight - . e 13- S B8 i eeecacecem 21 37
Diesel road switch-passenger.... EMD GP7 B-B L R, 9 e 9
“ GP40 B-B 18 i 13 13 e
Subtotal .. e crmmmaceaeaa—n- 22 . 22 ) 9
Diesel yard switeher......_..__. EMD SW600 B-B 4 . 4 e 4
“ 8W900 B-B ) Z P 15
“ SW1000 B-B 2 e emannn 2
Subtotal . .ot 21 . ) NN 21

SUMMARY OF DIESEL ELECTRIC
LOCOMOTIVES

Road switcher-Trelgnt e eemmmeacmeemnean a
Road switcher-passenger. . 9
Yard switeher. . ..o oo oo 21

Arand total . .o e e e m e m e mmmmme—mccaeaeer—meeemmcememmae—man 101 13 21 76




54

TasLe 28.—United States Railway Association; summary of locomotives by railroad; leased, irust agreements, conditional sales agreements
and owned locomotives—Continued

Builder Wheel Number of units .
Type locomotive Builder model arrange- Leased Trust C.8.A. Owned
ment A B Total
Ann Arbor Railroad:
Diesel road switcher (over 1,500 EMD GP-35 B-B________ 10 L 10 L. 10
hp).
Diesel yard switcher _.__________ ALCO 81, S3 B-B 2 2 R 2
52 B-B 1. 1
RS1 B-B 2 . 2
Subtotal/yard switcher______________________ U i S M 5
Lehigh & Hudson River:
Diese road switcher (over 1,500 ALCO C—420 C-C 6 B .l 6
hp). — = =
Pennsylvania—Reading Seashore
Line:
Diesel road switcher (over 1,500 EMD GP38 B-B 10 0 10 10 e
hp).
Subtotal - . e 10 .. 10 10 o e
Yard switcher .. ____._.__.______ Baldwin S-8 B-B 1 0 1
“ 8-16 B-B 3 0 P 3
H 5-12 B-B 10 0 B 10
Subtotal . . 4 14 e 14
Total diesel switeher ... ____._._ e P2 24 10 i 14

NOTE: Above figures for Penn Central as of Apr. 1, 1974.

SOURCE: Railroad Operating Records, Oclober 1974 supplemented by USRA staff analysis.

Freight locomolives

PC LV CNJ AA LHR PRSL Total

Diesel:
Road freight._.___________ 1,522 o .. 1,522
Road switcher - 1,452 83 58 10 6 10 1,619
Yard switcher...._.___.__ 802 60 21 5 ... 14 902
Total diesel......___._ 3,776 143 79 15 6 24 4,043
Electric:
Road freight.....__.._.._. 118 . 113
Yard switcher.._____._.__ 6 . 6
Total electric..._.____ 9 . 119
Grand total . _________ 3,895 143 79 15 6 24 4,162

Only 12 new freight locomotives have been added to
this fleet since 1973. The combined fleet is, however,
basically sound. Overall, reasonable heavy repair pro-
grams have continued on the Penn Central and Tehigh
Valley fleets, althongh the CONJ fleet is deteriorating
both in general condition and availability for service.
With current depressed business conditions, the rail-
roads in reorganization have stored some of their least
efficient units.

Projected Locomotive Fleet Requirements

Based on historical relationships. additional locomo-
tive requirements during the 1976-85 period have been

related to projections of future ConRail tonnage in
the area of :

® Road freight fleet, a direct function of percentage
changes in tonnage volume,

® Road switcher fleet, a 50-percent incremental rela-
tionship to tonnage changes and

® Yard-switcher fleet, a 25-percent incremental rela-
tionslup to volume changes.

In addition to tonnage, four other factors are deter-
minants in projecting locomotive requirements.

Track Rehabilitation—Reductions in over-the-road
train running times resulting from plant rehabilitation
will affect road fleet utilization. The Association esti-
mates a 15.8-percent reduction in train running times
which will enable ConRail to operate with fewer loco-
motives with most of the reduction realized in road
freight units.

Yard Rehabilitation—This program is not expected
to affect yard engine performance significantly until
1979, at which time minor utilization improvements
should be realized.

Consolidations and Abandorments.—Locomotive sav-
ings are anticipated from interchange consolidations,
branch line abandonments and transfer of certain fa-
cilities to solvent carriers. The magnitude of the sav-
ings was based on previous merger and abandonment
studies. Savings from these sources arce projected to
begin in 1977 for the road-switcher fleet and will con-
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tinue increasing for 6 years. Savings estimated for the
yard-switcher fleet begin in 1978 and continue through
1985. No savings in the road-freight fleet are projected
from these sources.

Utilization Improvements—Locomotive utilization
. gains also will accrue from higher levels of use and in-
creased levels of mechanical effectiveness, subjects dis-
cussed later in this section.

Special Requirements for Road Freight and Road
Switcher Units—As ConRail through freight opera-
tions are moved from the electrified Penn Central
Northeast Corridor main line to the nonelectrified main
lines of the Baltimore & Ohio, Reading and Lehigh
Valley from Washington to New York, projections for
the road-freight fleet include the anticipated replace-
ment of the 113 existing Penn Central electric-freight
units with 142 diesel units, a 5 to 4 replacement ratio.
- This ratio results in a reduction in total horsepower,

but it will eliminate those points, or interfaces, where
electrification ends and diesel locomotives are then uti-
lized. The elimination of the electric-diesel interfaces
will reduce locomotive idle time typically introduced at
points where power is changed and thereby reduce the
total diesel acquisitions that would have otherwise been
required. Although the ConRail operating plan assumes
that the existing electrified freight operations will be
converted to diesel, a systemwide study of electrification
also is under way which may alter this assumption. It is
described later in this section.

. In addition, the estimated need for more work trains

- for track rehabilitation will demand additional road
switching units. Since many work-train operations are
likely to fall in off-peak traflic seasons, it is estimated
that 25 percent of this locomotive demand can be met
by units required for peak-revenue traffic, available in
off-peak periods as is customary in the industry.

The total fleet requirement, based on changes in ton-
nage levels and the adjustments noted above, must be
modified to reflect retirements, temporary allocations
and conversions to define ConRail’s expected fleet re-
- quirements. These adjustments are discussed below.

Retirements—To determine the extent of necessary
locomotive retirements through 1985, USRA conducted
 its own analysis, studying retirement projections of the
railroads in reorganization and considering the recom-
mendations of the Association’s locomotive utilization
+consultant, Emerson Consultants, Inc.

USRA based its projections on present conditions.
ConRail may have to revise these projections in the light
of future developments, such as major technological
advances in locomotive design, substantial changes in
the cost of overhauling locomotives as opposed to re-
placing them or a decision to electrify key line segments.
The following three factors should be noted concerning
USRA’s recommended locomotive retirement policy.
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® Retirements from the road-switcher fleet should be
curtailed in 1976 and 1977 to reduce purchases
during ConRail’s early low-volume traffic years.
Retirements should be increased to normal levels
in 1978 to begin to eliminate obsolete units in the
fleet.

¢ Normally, locomotive production capacity limits
the number of new units ConRail may acquire in
a single year to 250. The retirement policy was
affected by this constraint during some years.

¢ The Association projects an accelerated major re-
pair schedule for ConRail locomotives. During the
1976-85 period, major repairs to road locomotives
would average 610 units per year, an increase of
over 20 percent from current repair levels on the
railroads in reorganization. Major repairs to
switcher locomotives would average 99 units per
year.

Temporary Allocations—The need for temporary
allocations was projected between the road-freight and
road-switcher fleets in 1976. Some road-freight units,
because of a fleet surplus, temporarily would be assigned
to the road-switcher fleet which is projected to have
shortages in 1976. In 1977, the road-freight units would
be returned to their normal use and replaced in the
road-switcher fleet by new units.

Conversions—Conversion of selected units from road
to yard switchers was projected to be made during the
10-year period. These conversions not only would allow
upgrading the yard fleet with suitable older units but
also would enable upgrading the road-switcher fleet
with new power.

Locomotive Horsepower Growth.—The net available
units resulting from these three adjustments represented
the available fleet to meet calculated locomotive require-
ments. The unfilled demand represented the necessary
acquisition level in 1973 unit equivalents. Since loco-
motives now being made and those to be made in the
future will have greater horsepower than the average
of units now in service, not as many will be required.
The resulting adjustment factors for converting 1973-
equivalent unit requirements into actual acquisitions
were the following.

Adjustment
Unit type factor
Road freight ______ ______ ___________ 0. 88
Road switcher__ . _____ . _______.__ 0.95
Yard switcher . ___ 0.92

The results of this analysis are summarized below (see
Table 29 for yearly details).

Locomotive Utilization

Utilization is a major determinant of the size of loco-
motive fleet ConRail will require. For locomotives, uti-
lization is composed of time utilization and detention.
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TasLE 29.—ConRail locomotive demand worksheet—in units

Traffic Volame Track rehabilitation Consolidation and Utilization improve-
Fleet—Year Beginning change changes abandonment ment Other Fleet
fleet units required
Percent Units Percent Units Percent Units Percent Units
Road freight:
1,553 (18. 20) 621 O F O PN 1,348
1,348 4,63 [t 2 PR (.5) (¢ I 1,413
1,413 2.64 4 .5 (.5 m 1 1,511
1,511 (2. 08) (32) (1.0) 5 1,627
1,527 2.03 32 1.0 1.0) 1,620
1,529 7.44 116 (1.5) 1.0) 1,607
1,607 3.41 53 .5 Q.5) 1,612
1,612 3.41 53 (1.5) 1.0) 1,625
1,625 3.41 53 1.0y 5 1,854
1,654 3.4 53 [ V1) S § ¥ PO 1,600
1,690 3.41 53 [ V1) 2 § RPN 1,738
Totad. oo ceeeeae 1,552 18.53 289 (10.0) (158) cccmacccccvaccaman- (6.5) (100) 142 ...l
Road switcher
1075 e e 1,559 (6. 60) 16 L1 O UG R 1,450
1,456 2.32 BB o e cm e aemamae e mmmAs—mmmea—eees@een————ecmeee——a 5 1,407
1,497 1.32 2 R, (. 25) @ 5 ()] 5 1,512
1,512 (1.03) (18) .5 8) (.5) 8) (.5) 8) 5 1,477
1,477 1.02 18 5 [¢)] (.5 () 1.0) (15) 4 1,468
1,468 3.72 58 (.5) () (1.5) (22) 1.0) (15) 12 1,404
1,494 1.70 27 (.5 ()] (1.5) 22) (1.0) (15) 1 1,478
1,478 1.1 27 (1.0) (15) 1.0) (15) -5 [¢) P 1,468
1,468 1,70 27 (1.0) (15 oo mma— e ccme e ea e ceneme= 1,480
1,480 Ln 27 1.0) [ L3 U 1,492
1,492 170 27 (.5) [ () TSI @) 1,509
b N7 U 1,489 0.27 147 (5.5) (81) (5.25) 18) 4.5) (1)) 29 eeees
968 (8.30) .7 ORI 038
936 1.18 1l e caceeccetacmcm———aaan (.5) [ J . 042
942 .66 [ S 1.0 [C) TR 030
039 (.52) [ N (1.0) ) (1.0) () J 016
018 .51 5 (.25) ) (1.0) 9 (1.0) [C:) DRSPS 901
901 1.88 18 (. 25) 2) (1.0) (9) (.5) [ J PP, 904
904 .85 8 (. 26) (2) 1.0) 9) 5 [C) P 807
897 .85 8 .5 (O 1.0 ) 5 [ Y 888
888 .85 8 .5 () 1.0) ®) (.5 (€ JR— 879
879 .85 8 (.5) “@® 1.0) (9 .5 [C) PR 870
870 .85 8 5 (4) (1.0) (9) (.5 [C) PR, 861
Total. oo ieieiaaaaan 13 4,62 43 (2.75) (22) (8.0) (72) (6.5) (58) [
Grandtotal .. ... ... ... 3,954 ... 479 e (261) ceeeeeen [6 1) P (223) 171 el
Percent average fleet_. ... ____.______.__ 100.0 oo, 121 . () PO, (¢35 ) P, (5.8) %% S

SoURCE: Emerson Ccnsultants, Inc, Fune 1975.

A major determinant of locomotive detention is me-
chanical effectiveness.
Time Utilization—Figure 9 displays the elements in

the locomotive time cycle. “Utilized time” is the time

during which a locomotive actually is moving a train.
“Unavailable detention time” is the time consumed in
yards moving to and from road trains and in mechani-
cal servicing. “Available but not used detention time”
is the time that units are available for service but are
not used in train operation. As Figure 9 shows, Penn
Central units presently are utilized 12.38 hours per day.
By increasing the number of hours each locomotive
actually is moving trains, the number of new locomo-

tives required will be reduced. It is projected that
ConRail would be able to increase productive utilization
time per day to 13.4 hours by:

e Improved mechanical facilities, operating plans
and procedures to reduce detention time,

e Improved information systems, such as has been
proposed for use in distributing cars, to allow a
closer matching of locomotive supply and demand,
thus reducing idle time,

e Greater standardization of the locomotive fleet and

e Explicit recognition of peak traffic demands ac-
companied by appropriate planning to maximize
locomotive utilization during these periods.

Begin:
197
Retire
Nur
Per
Conve
Nur
Per
Net ac
Nur
Per
Projec
197¢
198(
198!

1 The
classifie
is 54 uni
realistle
used for
the 119 ¢
tives nex

Me
1s the
being

Inc

[ ]
O e B = o S I o N ]

A gr
main
to Inc
the f«

(U T Ry S T L ¢ ) I

8 Q)
train
Increa
locomc

Y W




ConRail locomotive fleet ! 1976-86

Road Road Yard Total
freight switcher switcher fleet

Beginning inventory—
1975 ... 1,576 1,565 902 4,043
Retirements:
Number.__________.__. (291)  (393)  (521) (1, 205)
Percent 1975 fleet_______ 18. 5 25.1 57.8 29. 8
Conversions:
Number- ... (426) 426 _______.
Percent 1975 fleet_._____________ 27. 2 47.2 __.__. —
Net acquisitions:
Number- .- .- _______ 388 721 45 1,154
Percent 1975 fleet____._. 24. 6 46. 0 5.0 28. 5
Projected fleets:
1976 o _. 1,413 1, 497 942 3, 852
1980 . oo __ 1,531 1,472 904 3,907
1985 - 1,673 1,471 856 4, 000

. 1 The road freight figure of 1,576 includes 25 CNJ and 20 LVRR units which were

olassified as road switchers in Table 28. Similarly, the figure of 1,565 for road switchers
18 54 units less than that shown in Table 8. This adjustment was necessary to more
realistically reflect the type of service performed by these 54 units which are presently
used for road-freight service despite their inventory classification. This table excludes
the 119 existing electric locomotives in freight service but includes the diesel locomo-

| tives necessary to replace these existing electric locomotives.

Mechanical Effectiveness.—Mechanical effectiveness
is the reliability with which locomotives operate while
being utilized in train service.

Increased reliability will:

¢ Reduce train overpowering *® to protect against lo-
comotive failures while in train service and

® Reduce the number of instances in which locomo-
tives must receive unscheduled emergency service,
upsetting planned shop workloads and material
requirements and increasing locomotive out-of-
service time.

A greater emphasis on quality control, both in routine
maintenance and in rebuilding programs, is essential
to increase mechanical effectiveness. To accomplish this,
the following are necessary. )

o An effective locomotive quality control system
should be developed to pinpoint individual units
which have high failure rates and identify general
problem areas with a particular model of locomo-
tive.

® Mechanical work forces should be increased to a
level which would produce an optimum level of
reliability.

B “Qverpowering” is the practice of using more locomotives on a
train tban is required for movement of the tonnage. This is done to
increase train speed and/or to protect against fallure of one of the
locomotive units,

Figure 9.—Locomotive unit time cycle—hours
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UTILIZATION
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HOURS
TRAIN ARRIVES RECEIVING YARD
UNIT UNCOUPLED —> 0.54
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MECHANICAL RESPONSIBILITY :
UNIT COMPLETES MECHANICAL ATTENTION
DETENTION
11.62HRS AVAILABLE - BUT NOT USED 21
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Y

Source : Emersan Consultants, lnc.
June 1975

e Locomotive rebuilding programs should consider
not only initial costs but also the anticipated relia-
bility of the rebuilt units.

e Greater attention must be paid to preventive
maintenance.

Electrification

The recommended change in the road-freight fleet
includes replacement of existing Penn Central electric-
freight units with diesel locomotives to facilitate mov-
ing the Corridor freight operations to the nonelectrified
B&O line, assuming a final agreement is reached with
the Chessie for purchase or lease of that alternate route
(see FSP Chapter 2). The Association, however, is also
evaluating the potential for electrifying an estimated
2,900 miles of ConRail main line.

Until recently, there was little interest in railroad
electrification in the United States, primarily because
this country builds diesel locomotives that are relatively
inexpensive, powerful, reliable and economical to op-
erate, especially when fuel oil was far less expensive.
Unlike Europe and Japan, diesel and electric locomo-
tives in this country are competitive in price per horse-
power.

Recently, changes have occurred which could make
railroad electrification more desirable than a diesel-
oriented operation. Fuel prices have risen sharply and
the possibility of fuel shortages continues to cloud the
future. Development of the solid-state rectifier and




thyristor controls, which permit electric locomotives to
operate directly from commercial frequency high-volt-
age power sources, has improved the economic outlook
for electrification. These developments also have made
possible the use of a far less costly catenary system not
only as the power transfer device but also as the distri-
bution medium, eliminating expensive frequency con-
version equipment. It is reasonable to anticipate that
with a major electrification program, the scale econ-
omies also would reduce the investment required for
electrification significantly, which in the past was suffi-
ciently expensive to make it uneconomic to electrify
any but the highest density routes.

Analytic Approach.—To develop a thorough under-
standing of these factors and to carry out a preliminary
economic analysis, USRA has engaged Arthur D. Little,
Inc. to determine which segments of ConRail might
have immediate economic justification for electrification
and which other segments show future potential for
electrified operations. Initially, the contractor is evalu-
ating the following 2,900 miles of ConRail line seg-
ments. They are:

e St. Louis to Cleveland (via Indianapolis, Union

City and Crestline, Ohio.),
¢ Chicago to Springfield, Mass. (via Cleveland, Buf-
falo and Selkirk),

Toledo, Ohio to Newark, N.J. (via Crestline, Al-
liance, Pittsburgh, Harrisburg and Allentown),
® Harrisburg to Philadelphia (via Columbia, Pa.)
® Harrisburg to Perryville, Md.#°
Detroit to Cincinnati (via Toledo, Columbus, and
Dayton),
¢ Cleveland to Alliance, Ohio and
® Washington to Manville, N.J. (via B&0O from
Washington to Philadelphia and the former Read-
ing from Philadelphia to Manville, N.J.).

A number of factors are being explored to determine
whether it would be desirable for ConRail to expand
electrified operations. For example, the consultants are
studying whether the cost of building an overhead
catenary system with the appropriate power distribu-
tion facilities and signalling systems would be offset
by higher electric locomotive performance and lower
equipment maintenance costs. Specific factors and tasks
under study relative to the economic feasibility of elec-
trifying segments of ConRail include :

® Catenaries. Determine the installation cost of an
entire catenary system, including the associated
switching equipment. Evaluate the relative cost of
owning substations versus buying commercial
power at catenary voltage levels,

® Signal and communications. Determine the costs
of modifying signal and communications systems,
including the placing of all cables underground.

% Line segment already electrified.
4 Ibid.

58

¢ Locomotives. Define the basic unit costs and the
size of fleet required to replace the diesel units. Al-
lowance will be made for reduced turnaround times
and the higher horsepower per trailing-gross-ton
usually possible with electric locomotives, Addi-
tional allowances will be made for the higher horse-
power per unit and the higher ratio of intermittent
horsepower to rated horsepower (perhaps reducing
or eliminating helper service). An offsetting in-
crease in unit requirements resulting from utiliza-
tion loss at points of interface between electric and
diesel locomotives also will be considered.

¢ Motive Power Maintenance. Estimate possible sav-
ings from lower maintenance requirements gen-
erally needed by electric locomotives.

® Signal and Communication. Define specific costs
per road mile for signal and communication main-
tenance, which is generally more expensive in an
electrified system.

® Energy. Project the relative cost and expected
availability of diesel fuel and electric power on a
regional basis.

¢ Environment. Determine the environmental con-
sequences of shifting from diesel to electric.

¢ (Civil Construction. Estimate the amount of poten-
tial major expenditures for such projects as im-
proving clearances, daylighting tunnels, raising
bridges and widening cuts to provide for catenary
requirements,

This preliminary analysis of electrification should be
completed by the end of September 1975. If the study
concludes that ConRail would be justified to consider
electrification of significant portions of their system, the
Association may recommend that ConRail begin de-
tailed feasibility studies.

Mechanical Facilities—Freight Services
ConRail will require mechanical facilities to handle:

® A freight-car fleet of approximately 140,000 cars,

® A freight-locomotive fleet of approximately 4,000
units,

® Heavy and medium repairs to an average 10,000
freight cars per year and

e Major repairs to an average 700 locomotives per
year.

The Altoona shops of the Penn Central, which in-
clude the Samuel Rea Car Shop and the Juniata Loco-
motive Shop, will be the major mechanical facilities on
ConRail. These shops should handle nearly all heavy
and medium car repairs and a large portion of the
major locomotive repair program. In addition, the
Altoona shops will be the primary suppliers of recondi-
tioned locomotive and freight car components to Con-
Rail.
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The operating plan assumes that equipment repair
programs will be expanded sufliciently by 1985 to re-
duce ConRail’s freight car bad order ratio from 13
percent to 5 percent. It also assumes an expanded loco-
motive heavy repair program. To carry out such ex-
panded car and locomotive repair programs, it is nec-
. essary to improve the operating effectiveness of the
facilities at Altoona. This requires improved tooling,
better manpower training and expanded maintenance
forces in those areas where coverage currently does not
meet minimum levels for effective repairs and equip-
ment maintenance.

USRA estimates that $14.5 million in capital im-
provements are required at Altoona if it is to fulfill
the needs of ConRail efficiently. This investment rep-
resents over one-half of the total anticipated ConRail
expenditures to upgrade all major shop facilities.

The proposed capital improvements at the other
major facilities are displayed in Table 30.

In addition to upgrading shop facilities, the Associa-
tion believes that some of the present locomotive serv-
lcing facilities require extensive improvements. These
improvements will minimize delays in preparing loco-

TaBLE 30.—Capital tmprovements, major shop facilities—ConRail freight operations

Shop and location Current activity

Proposed
capital
improve-
ment—
dollars

Future activity role

Locomotive heavy repalr and loco-
motive component rebuild.

Altoona, Pa., Juniata locomotive shop

Hollidaysburg, Pa., Samuel Rea car shop

Cleveland, Ohio, Collinwood locomotive shop. ... Limited locomotive heavy repalrs
and locomotive component rebuild-

ing.

Running maintenance to a large fleet
of road locomotives. Heavy mainte-
nance programs in progress.

Albany, N.Y., Selkirk locomotive shop

Albany, N.Y., Selkirk car shop Running maintenance to freight cars..

Running malntenance shop for local
and switching locomotives modifi-
cation.

" Byracuse, N.Y., DeWitt locomotive shop

Syracuse N.Y., DeWitt car shop Running maintenance to freight cars._.

Running maintenance to local and
switcher locomotives.

Buffalo, N.Y., Frontier locomotive shop

. Buffalo, N.Y., Frontier car shop Running maintenance to freight cars__

- Elizabethport, N.J., locomotive shop Running maintenance to locomotives.

Allentown, Pa., diesel shop Running maintenance to locomotives_

Allentown, Pa., car shop Running maintenance to freight cars.._

Baltimore, Md., Bay View car shop

Running maintenance to road, local,
and yard locomotives.

Morrisville, Pa., Morrisville locomotive shop

Running maintenance to a large fleet
of road locomotives, diesel and
electric.

Harrisburg, Pa., Enola diesel shop

Running maintenance to passenger
locomotives and road freight loco-
motives, limited heavy repalr work.

Harrisburg Pa., diesel shop

Running maintenance to road, local
and switcher locomotives.

Pittsburgh, Pa., area, Conway diesel shop

Car repairs to large number of cars in-
volved in coal and ore pier opera-
tion.

Ashtabula, Ohio, car shop

590-512 O - 75 - 5

$6,819,000 Increased production of locomotives and rehabilitated components
with strong emphasis on improved quality.

7,665,000 Increase over current production levels. Capabilities for heavy re-
building and for rftw car production. Rebulld costs and new car
costs, however, must be within competitive guide lines.

Production of Alco and G.E. rehabilitated components. Locomotive
truck production and heavy repairs to locomotives.

®

125,000 No extensive changes in activities anticipated. Requires locomotive
service area upgrading.
125,000 Upgrade RIP track.

125,000 No changes anticipated in early years. Upgrade servicing facilities.

125,000 Improvements to RIP track. Enclose shop.
116,000 To extend present shop to obtain additional shop space.
125,000 Upgrade building housing RIP tracks to obtaln increased production
of repaired cars and to increase FRA inspections.
1,025,000 New sanding and fueling facilities. Inspection pit and track changes.
850,000 New sanding and fueling facilities. Inspection pit changes.
125,000 Improvementsto RIP track.

200,000 Upgrade a modern car repair facility for increased production.

700,000 Significant changes in work load may result after conveyance of
Delmarva routes to solvent railroad. Requires upgrading to serv-
icing facilities.

250,000 Continues to be a high production unit for locomotive maintenance.
Alterations to shop tracks and servicing facilities required to reduce
detentions to locomotives in shop area.

An important shop to ConRail for freight locomotive maintenance
and an important installation due to its location and capabilities
of a well designed facility.

O]

3,500,000 New shop needed to replace an obsolete, inefficient facility at an im-
portant yard installation.

200,000 Upgrade RIP tracks and buildings for increased production.
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TasLe 30.—Capital improvements, major shop facilities—ConRail freight operations—Continued

Proposed
capital
Shop and location Current activity improve- Future activity role
ment—
dollars
Toledo, Ohio, Stanley dlesel shop.____...._..._____ Maintain and service locomotives 400,000 Upgrade servicing facilities and improve shop tools to increase pro-
used in Toledo and Detroit areas. duction at an important area shop.
Chicago, Ill., 59th Street diesel shop___........___ Terminal servicing and local locomo- 300,000 Upgrade obsolete and inadequate servicing facilities for increased
tive maintenance work. production.
Newark, N.J., Oak Island locomotive shop.___._. Running maintenance to locomotives 850,000 New sanding and fueling facilities. Inspection pit and track changes.
Newark, N.J., Oak Island car shop......._._..._. Runuing maintenance to freight cars. . 1,750,000 New RIP track.
Detroit, Mich., West Detroit diesel shop........... Maintaining yard locomotives in co- 300,000 Upgrade servicing facilities for increased production.
operation with Toledo shop servie-
ing terminal for road locomotives.
Indianapolis, Ind., Avon locomotive shop.......__ Maintains road, local and yard loco- 2,150,000 An important facility in this area. Requires additional storage areas,
motives. a wheel-truing machine and servicing area improvement.
Indianapolis, Ind., Avon carshop._............._. Running repairs to freight cars________ 125,000 Upgrade repairs to RIP tracks and buildings.
Cincinnati, Ohio, S8haronville locomotive shop.._.. Running repairs and servicing road 1,600,000 Requires new shop to accommodate increased activity in this area.
and yard locomotive. Improved service facility is important to increased productivity.
t Under further study. . 2 Under study.
SoUurce: USRA stafl analysis.
motives for service. The following locations need im- Car type PC  RDG EL CNJ  Totdl
mediate attention. Dlesel.locomotlv'e _______ 167 3 33 22 225
Electric locomotive_ ____ 4 71
Elizabethport—Newark, N.J.  Morrisville—Trenton, N.J. Commuter cars_________ 972 167 230 _.____ 1, 369
Oak Island—Newark, N.J. Selkirk—Albany, N.Y. Coaches_ __.__.________ 1,333 6 153 149 1,641
Allentown—Allentown, Pa. Frontier—Buffalo, N.Y. RDC rail diesel cars___. 38 16 ... 10 64
Conway—Pittsburgh, Pa. Stanley—Toledo, Ohio
59th Street—Chicago, Ill. Beacon Park—Boston, Mass. Total passenger
Junction—Detroit, Mich. equipment __.__ 2,581 192 416 181 3, 370

In addition to capital improvements to mechanical
facilities, the impact of an effective management cannot
be overemphasized. To carry out the projected main-
tenance and repair requirements, the mechanical de-
partment management should design and use an effec-
tive computer-based system to control centrally all
mechanical activities and inventories. It also should
weigh trade-offs on a continuing basis between labor
expanse and locomotive reliability or car delay. It should
formulate analytical techniques to determine when to re-
pair or acquire equipment and to assist field personnel in
making decisions that will improve ConRail’s return
on its equipment investment. It also must be responsive
to changes in business levels, fleet size or composition
and safety regulations.

Mechanical Facilities—Passenger Equipment

USRA anticipates that ConRail will assume on a
fully reimbursed basis the passenger operating and
equipment maintenance responsibilities of the Penn
Central, Reading, Erie Lackawanna and Central of
New Jersey. Passenger equipment for each of these
roads includes the following.

A total of 4,427 employees are engaged in passenger
equipment maintenance. The major maintenance shops
where most of these employees currently work are listed
in Table 31.

At present, the Reading passenger shop at Wayne
Junction, Pa., maintains all Reading equipment in the
Philadelphia area. The Penn Central commuter equip-
ment in the Philadelphia area is maintained at Paoli,
Pa., 30 miles from downtown Philadelphia. With com-
pletion of the midcity tunnel now under construction in
Philadelphia, it will be possible to maintain both Penn
Central and Reading equipment at a single facility.
The railroads, as well as the Southeast Pennsylvania
Transportation Authority, have studied this problem
extensively and have concluded that a new commuter
equipment maintenance shop should be constructed
at 80th Street in Philadelphia. With a passenger
maintenance facility located in downtown Phila-
delphia, it will be possible to improve utilization of
passenger equipment significantly because maintenance
can be performed while cars lay over between rush hours
rather than either during the morning rush hour (first
trick maintenance) or the evening rush hour (second
trick maintenance) which is necessary at present, given
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TasLE 31.—Capital improvements, major shop facilities—ConRail passenger operations

Shop and location Current activity

Proposed capital improvement—dollars Future activity role

plus heavy repairs to commuter cars.

Maintain G’ locomotives, Metroliners Understudy.. ... ... oo . ._....

Will continue in present capacity plus
picking up heavy maintenance in
Reading SEPTA fleet. Also major
supplier of commuter car components.

Philadelphia, Pa., Paoll ... ... __....__. Maintains Penn Central commuter cars._.. Understudy.._.._ ... .. ____.._._._.___. No change
Harmon, NY . . el Maintains MTA. AC-DC commuter cars, Understudy....._ .. ... ... ......._. No change
RDC cars, suburban coaches, plus
FL-9s.

Philadelphia, Pa., Wayne Junction.__...__ Maintain Reading SEPTA fleet_...._.____ Understudy.. ... ... Needs wheel-truing machine. Will continue
to maintain Reading SEPTA fleet with
heavy repairs being sent to Wilmington.

-Bethlehem, Pa., Bethlehem englne termi- None. ... .. ... NoOn®. - Will cycle Reading RDC to Bethlehem

nal. Engine Terminal for periodic inspections
and repairs.
. Hoboken, N.J . iiaeao Maintains EL commuter and push-pull Under study._.....___.__.______.._._.__ Needs new shop. EL push-pull locomo-
units. tives to be assigned to Elizabethport for
malintenance.
Rartan, N.J___ .. Maintain locomotive and suburban ears ... .. ... ... ... New facility-—No change.
Boston, Mass_ ... ... ... _.__.oo.._ MBTA maintailns RDC cars, suburban Under study.. .. . ..cooooea oo ... Proposed new shop to handle present equip-

coaches, and Diesel locomotives.

Sunnyside and Penn Station, N.Y________

Running repairs to ‘“G* locomotives

ment and new Amtrak turbo trains.

g R

Metroliner coaches and commuter cars.

Providence, R.1_ . .. . ... ... Maintenance of RDC cars, locomotives

and suburban coaches.

SoUrcE: USRA staff analysis.

the out-of-town location of the existing passenger main-
- tenance facilities.

It might also be possible to maintain all Amtrak
" equipment utilized in the Northeast Corridor, includ-
ing the Metroliners and electric locomotives, at the new
30th Street maintenance facility. If this is possible, the

existing maintenance facility at Wilmington, Del.
could be closed.

It is recommended that ConRail, in conjunction with
Amtrak and the commuter authorities, review and
evaluate the proposal to construct a new maintenance
facility at 30th Street in Philadelphia.




MAINTENANCE AND REHABILITATION OF PHYSICAL FACILITIES

An adequately maintained physical plant is essential
to the efficient and dependable operation of a railroad.
| This includes not only the need for track which will
support the number of trains, axle loadings and ton-
- nage to be operated on any given line, but also encom-
passes yards, signals, bridges and tunnels, servicing
plants, shops, buildings, electric traction and communi-
cation facilities. The deteriorating condition of the plant
of the railroads in reorganization is a major factor ad-
versely affecting the operation of trains. Examples are
+ abundant.

® Because of slow orders, through freight trains be-
tween some major yards and terminals now require
up to twice the travel time previously necessary
when track was maintained adequately. This often
makes it necessary to reduce the length of some
crew districts and to recrew more trains enroute.

¢ Slow orders also prevent the efficient operation of
high priority piggyback trains. These trains must
be dependable and fast to compete in the time sen-
sitive markets,

¢ Except for the New York-Washington corridor,
today’s passenger train schedules are often slower
than those in existence 30 years ago.

¢ Portions of some key yards are out of service be-
cause the track cannot meet minimum Federal Rail-
road Administration (FRA) standards. This re-
sults in yard congestion and traffic delays.

¢ Inadequate maintenance of facilities other than
track also results in delays to traffic caused by
signal interruptions, inability to move controlled
switches, communications system failures, etc.

® Freight loss and damage payments from derail-
ments and from operations on poorly maintained
track continue to increase.

® Frequency of yard and main-line derailments
makes “crisis” operations the norm, reducing plan-
ning or control of operations.

One of the major problems faced by the Association
in its planning activities has been the magnitude of
past deferred maintenance. The Association recognized
that without adequate programs for rehabilitation and
normal maintenance of key facilities and lines,
it would be impossible to implement a reorganization
plan which could fulfill the requirements of the Act.
After consideration of the present condition of the
railroads’ facilities and an assessment of work levels
necessary to restore the plant and to prevent further
deferrals, programs were constructed to provide Con-
Rail with the physical plant it will require to support
its projected traffic and to compete for new traffic.

Facilities Evaluation and Planning

Development of realistic programs and cost estimates
first required an inventory of all existing facilities as
well as an assessment of their present condition. This
information gathering initially was conducted by sev-
eral engineering consulting firms working in conjunc-
tion with the Association’s staff ; one of the consultants
acted as the project’s technical direction coordinator to
assure uniform sampling and reporting procedures.*
This analysis was necessary as no recent study pro-
vided such comprehensive information for the railroads
under study. Further, it was essential that the Associa-
tion base its planning decisions on independent and
detailed data depicting the existing condition of the
railroads’ facilities.

The Association’s planning activities also included:

® Determination of deferred work necessary for re-
habilitation,

¢ Determination of normal maintenance levels re-
quired to prevent further deferrals,

11 The Inventory and Assessment project conducted for the Associa-
tion is described in the Preliminary System Plan, pp. 71-73. A detailed
deseription is contained in Inventory and Assessment Project for Rail
Service in Midwest and Northeast Region, Bechtel Inc., San Francisco.
See PSP, pp. 322-323.
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e Assessment of the effect of possible constraints
(such as lack of manpower and material) on per-
forming normal maintenance and rehabilitation
work,

e Ivaluation of the extent to which such constraints
could be overcomne,

e Consideration of inputs from USRA staff groups
including definition of the consolidated system and
proposed traflic densities,

e Time phasing of the necessary work functions re-
quired to maintain and rehabilitate the system and

® Development of an annnal maintenance program.

Rehabilitation and Maintenance Programs

The work functions required to accomplish the Asso-
ciation’s proposed programs were phased over time to
represent realistically the resources which would be
available in cach year of the program. These programs
were then translated to cost estimates for use in the
Assoeciation’s pro forma financial projections, with the
projected expenditures divided between rchabilitation,

normal maintenance and capital. These expenditures
were assigned to appropriate major ICC accounts and
then, where applicable, were capitalized and depreci-
ated. (A summary of such projected expenditures is
shown in Table 32.)

Rehabilitation—This program includes work re-
quired to restore a line to a desired level of operations
where normal maintenance cycles have not bheen fol-
lowed in the past. The primary basis for development
of the Association’s rehabilitation program was the de-
ferred maintenance identified for all lines as of Fall
1974 by the various consunltants under the inventory
and assessinent contract. The deferred work units then
were identified for those lines selected for rehabilita-
tion. Annunal normal requirements were added to this
base, and a 10-year program was developed to accom-
plish the desired rehabilitation and to provide an ade-
quate level of normal maintenance to prevent further
deferrals.

Normal Maintenance.—Normal maintenance involves
that level of activity necessary to prevent further de-

TasLi 32.—ConRail maintenance of way expenditures

[Millions of 1973 Dollars]

1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 Total
MAJOR ACCOUNTS

Struetures__ .. 21 21 21 21 21 21 21 21 21 21 210
41 46 45 46 46 47 47 47 48 48 461

16 17 17 25 33 34 35 35 36 37 285

22 25 25 29 34 35 35 36 36 37 314

13 13 14 14 14 14 15 15 15 15 142

Track laying and surfacing. ... ___._ .. - 86 88 78 82 86 88 89 90 91 91 869
Communications and signals 30 29 30 31 32 32 32 32 32 32 312
Maintainingjoint facilities—net debit 11 11 10 10 11 11 12 12 12 12 112
Other M of W accounts_ ... ... .. .. I 102 105 102 106 105 111 109 109 109 110 1,068
Additions and improvements________.___.____ e 56 82 72 75 8% 44 44 44 44 44 594
Total M of W expenditares_ .. ____ .. ________ 398 437 414 439 471 437 439 441 444 447 4,367

UNINFLATED
M of W expenditures capitalized_..____.________________ 163 201 209 229 258 219 222 224 226 228 2,179
Cost of salvage removal to accumulate depreciation. . - 12 13 15 16 18 19 19 19 19 19 169
M of W expenditures charged to operating expenses_._______.____ 223 223 190 194 195 199 198 198 199 200 2,019
Total M of W expenditures_ ... ... 398 437 414 439 471 437 439 441 444 447 4,367
INFLATED DOLLARS

M of W expenditures capitalized ... _____.________._________ - 217 203 332 394 478 433 468 504 542 587 4,248
Cost of salvage renioval to accumulate depreciation._ . 16 19 24 29 3¢ 37 40 42 46 49 336
M of W expenditures charged to operating expenses.______ 208 324 301 332 362 394 418 446 479 515 3,869
Total M of W expenditures. - . __._______..____ 531 636 657 755 874 864 926 992 1, 067 1,151 8,453
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ferrals. The Association’s proposed normal mainte-
nance is based on:

® Size of system,

® [stimates of how long the track material (rail,
ties, etc.) will last,

® Development of a cyecle, based on system size and
the materials’ life expectancy, leading to

® (Geographically specific programs for necessary
rail and tie replacement, track surfacing, track
inspections, weed and brush control and other ac-
tivities to assure adequate maintenance.

The preparation of normal maintenance estimates
differs from rehabilitation calculations in that normal
maintenance requirements are based on projections of
what work is expected to accumulate annually. Rehabil-
itation cstimates, on the other hand, are based on the
known present condition of the plant compared to its
desired condition. The Association’s normal mainte-
nance costs Tor track were developed in the following
ways.

e Data collected by TUSRA’s operations planning
group provided the basis for dividing track miies
into several categories based on the proposed gross
tonnage to be operated over them. This allowed
for the application of different cycle projections
for those track components, such as rail and ties,
which vary depending on the amount of traffic over
any given line. Life cycles for such tonnage-
sensitive materials were developed from analysis of
historical data supplemented by field sampling and
stafl experience.

Annual maintenance requirements for fixed cost
items, such as drainage and weed and brush con-
trol, were identified in essentially the same
manner.

Unit costs (per mile of track maintained) were
developed for approximately 40 different mainte-
nance functions to provide labor, material and
equipment factors which then were applied to the
track mileage identified in different tonnage

categories.

Total programs then were developed and phased
over time from the summation of normal mainte-
nance and rehabilitation requirements in three
categories, including production gangs, production
support and basic day-to-day activities.
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Facilities Planning Since the Preliminary System Plan

The rehabilitation estimates described in the Prelimi-
nary System Plan were based on rehabilitating all lines
to be included in the consolidated system to their highest
utility since 1969. Various other rehabilitation strategies
which might be appropriate for ConRail also were dis-
cussed. Since the Preliminary System Plan, the Asso-
ciation has refined its maintenance programs to define a
more line specific and selective program, placing em-
phasis on those primary routes and major yards where
rehabilitation expenditures will return the greatest
savings to ConRail in reduced operating expenses.

The rehabilitation and maintenance programs
described in this chapter and reflected in the pro forma
financial statements include the rehabilitation and main-
tenance deemed necessary by the Association to support
ConRail’s proposed operations. These programs also
reflect a reassessment of constraints based on revised
determinations on the availability of manpower, mate-
rial and equipment.

The revised program proposed in the FST produces a
significant reduction in overall funding requirements
and provides a more balanced capital structure for
ConRail than would the estimates contained in the PSP.
Based on present traflic projections, the FSP program
is a realistic and rational assessment of ConRail’s
requirements.

In addition to these rehabilitation planning efforts,
the Association’s recent engineering activities also have
included :

® Refinements in unit costs used in preparation of
maintenance calculations,

® Determination of requirements for clearance
routes,*?
¢ Assistance in the implementation of the Section

915 program for maintenance on the railroads in
reorganization prior to conveyance and
Consideration of capital projects such as new track
connections required to implement the Final Sys-
tem Plan,

FSP Rehabilitation Recommendations

The Association’s rehabilitation program described in
the PSP included all lines selected for inclusion in
ConRail regardless of projected traffic. As it was esti-
mated that such a program would require at least 14
years, priorities were recommended so initial emphasis

42 These are particular routes for the handling of oversize shipments.




F1ecure 10.—ConRail Rehabilitation Program
(Map showing all lines in, similar to map on Page 34 of FSP (ccpy below).)
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would be placed on ConRail’'s primary freight routes.
Rehabilitation of the lighter tonnage lines was sched-
uled for the program’s later years as resources became
available.
Recognizing that ConRail’s proposed operations
depend on a rchabilitation program for its principal
 freight lines, the Association’s revised strategy contin-
ues to provide for their complete rehabilitation. These
 were the Association’s first and second priority lines in
the Preliminary System P’lan and remain so in the Final
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System Plan (see Table 33). Removal of existing slow
orders and other deteriorating conditions on these
routes, including majov yards, is critical to provide
ConRall with the plant it will require to support both
heavy tonnage freight trains and higher speed piggy-
back trains. Accelerated maintenance expenditures for
rchabilitation of such lines and key yards is cost effec-
tive and directs engineering resources to those areas
where ConRail will be able to achicve the greatest oper-
atlonal economies in the shortest possible time.

TaBrLe 33.—Summary of rehabilitation strateqy

Normal Maintenance and First Priority Rehabilitation Program

Track miles

This is a 10-year program providing for norm:il maintenance and complete rehabilitation of those lines shown in a solid line
in Figure 10. These are the lines which are proposed to carry 20 million or more gross tons per track annually plus those
lines on which an operating speed of 60 m.p.h. is desired for piggyback trains. These lines are proposed to earry approxi-

mately 66 percent of ConRail’s projected tonnage. 5, 339
This program also includes rehabilitation of major classification yards which support these routes. 1, 700
Normal Maintenance and Second Priority Rehabilitation Program
This program includes those lines which are proposed to carry 5 to 20 million gross tons per track annually shown in a

broken line on the map in Figure 10. This is a longer range rehabilitation program which will be earried out concur-

rently with the first priority program as resources become available. These lines are proposed to carry approximately

27 percent of ConRail’s projected tonnage. 6, 255
Normal Maintenance—RDG and EL Commuter Lines
This includes normal maintenance on the lines of the RDG and EL on which passenger service will be operated. (This does

not include the EL line from Cleveland to Youngstown on which passenger service will be operated by the Chessie.) 1, 060
Normal Maintenance—No Rehabilitation
The lines included in this category are proposed to carry 1 to 5 million gross tons per year. Normal maintenance levels will

be applied on such lines, but such lines are not included in the rehabilitation prograni. These lines are proposed to carry

approximately 6 percent of ConRail’s projected tonnage. 5, 638
Essential Yard Tracks Which Support Lines Carrying 1 to 20 Million Gross Tons
These yard tracks will be included in the Association’s normal maintenanece program ; however, rehabilitation activities on

this trackage will be performed only to the extent such rehabilitation is required to support train operations. (NorE:

The traffic on these tracks is included in the estimate shown for the second priority and 1 to 5 million gross tons

categories.) 1, 500
Holding Maintenance—No Rehabilitation
The lines in this category include those lines which are proposed to handle under 1 million gross tons annually plus essen-

tial supporting yard and switching tracks. This category will receive the level of maintenance necessary to support

operations at 10 m.p.h. These lines are proposed to carry approximately less than 1 percent of ConRail's projected

tonnage.
Running Track 2, 365
Yard and Switching Tracks 3, 996
No Maintenance—No Rehabilitation
This includes yards and switching tracks not presently deemed necessary to support ConRail’s operations.
Total 29, 853
The following trackage will receive holding maintenance on an interiimn basis:
1
Light density lines available for subsidy 8, 892
Northeast Corridor (to hold trackage until arrangements are complete for rerouting on the Chessie System) 445
Second main tracks to be maintained on an interim basis until signalling projects allowing for their retirement are
complete 762
Out-of-Service lines and supporting trackage 1,784

11t should be noted that the figure 8,892 includes all track miles associated with the light density lines and not the route miles as reported

elsewhere in this chapter.




A first priority 10-year program has been constructed
for those lines which will carry 20 million or more
gross tons per track mile annually plus those lines on
which a freight train speed of 60 m.p.h. is desired for
piggyback trains, The early years of this program will
be devoted to those lines in this category where removal
of existing slow orders is the most critical to improve
operations in terms of reduced recrewing expenses,
elimination of capacity bottlenecks, improvement in
transit times, etc. As resources become available, a con-
current, longer-range second priority program also will
be implemented for those lines which will carry at least
5 million gross tons per track mile annually. Those pro-
grams also include essential supporting tracks in yards
and terminals. These first and second priority lines are
shown in the map in Figure 10. In total, more than 90
percent of ConRail’s projected tonnage moves over
these lines.

The Association reconsidered its proposed mainte-
nance programs for those remaining lines which will
carry less than 10 percent of ConRail’s total projected
gross tons but which account for almost one-third of
its total system miles. Such lines were included in the
original rehabilitation program but were given low
priority. With the reduced traffic growth now projected
by the Association, these lighter tonnage lines simply
do not justify economically the level of maintenance
expenditures originally proposed in the Preliminary
System Plan. Some degree of maintenance, however,
will be required, and these lines were considered in two
categories: those lines handling 1 to 5 million gross tons
annually and those handling less than 1 million gross
tons annually.

The Final System Plan maintenance program envi-
sions applying the Association’s normal maintenance
levels on those lines handling 1 to 5 million gross tons
annually, although these lines have not been included
in the proposed rehabilitation program. This strategy
will sustain present operations and prevent further de-
ferred maintenance. Further, since the Association’s
proposed normal maintenance levels do provide an in-
crease over past inadequate levels, this program grad-
ually will upgrade these lines as track materials are
replaced consistent with normal life cycles.

For example, the average life for hardwood ties on
such lines is approximately 35 years. With approxi-
mately 3,000 ties per mile, theoretically 86 ties would
wear out each year (3,000-35=86). Assuming that
ties were replaced in 7-year cycles,*s 602 new ties would
be installed in each mile of track in each 7-year cycle
(7 years X 86 ties falling out each year=602). There-

2 The 7-year cycle used in this theoretical example is based on:
replacing 600 to 800 ties per mile which is the optimum range for
today’s mechanized tie replacement gangs in accordance with normal
maintenance cyecles,
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fore, after the third 7-year cycle, or 21 years, 1,806 ties
would have been replaced in each mile of track (602
ties per cyclexX3 cycles=1,806 ties). At this point,
60 percent of the ties in each mile of track would have
been renewed. After the fifth 7-year replacement cycle
(35 years), all the ties would have been replaced and
the track would be on a normal maintenance cycle.

Those lines where projected traflic levels are less than
1 million gross tons annually present a particular prob-
lem. The revenues derived from the light density traffic
on these lines do not support the magnitude of expen-
ditures necessary for complete rehabilitation at today’s
costs; indeed, as some critics of the Preliminary System
Plan correctly have suggested, operations at minimum
levels of 10 m.p.h. on some of these lines might provide
the most cost effective alternative for preserving rail
service. The other consideration, of course, is the effect
of such minimum maintenance on day-to-day train
operating expenses. It was necessary for the Associa-
tion to structure a rehabilitation strategy for these lines
reflecting a cost effective balance between these two
considerations.

Through cost/benefit analyses by the Association’s
operations planning group of the relationship of re-
habilitation and transportation expenses, it was deter
mined that such lines would be kept on a holding main-
tenance basis providing the level of work required to
sustain operations at minimum FRA levels. The Final
System Plan pro forma financial projections do not
reflect any provisions for normal maintenance or re-
habilitation on these lines. With this rehabilitation
strategy, sufficient “maintenance on demand” is pro-
vided so that service can be sustained initially on these
lines while allowing ConRail to proceed with the im-
portant task of rehabilitating its essential main lines,
yards and other facilities.

These holding maintenance estimates were developed
by an analysis of minimum structural integrity require-
ments necessary to meet minimum FRA standards for
the class of track. These estimates considered such fac-
tors as the history of rail failures, present tie condi-
tions and minimum surfacing required.. Work functions
necessary to perform these minimum activities were
included in the Association’s total programs.

At some point, however, it may be necessary to up-
grade the physical condition of certain lighter tonnage
lines when holding actions no longer can preserve
service. At this point, ConRail’s management would
have to reevaluate service on these lines and make ap-
propriate recommendations for increased maintenance,
subsidy or suspension of service.

A summary of track miles included in each of the

above categories is shown in Table 33. If future traffic.

levels, the Nation’s energy situation, the economy and
other factors subsequently indicate a change in the cost/
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benefit balance between transportation and rehabilita-
tion expenses, ConRail then should make appropriate
adjustments to the programs proposed in this plan.

Avdilability and Programming of Resources

The Association’s proposed programs envision a sig-
nificant increase in maintenance work over the present
levels of the railroads in reorganization. Such accelera-
tion in turn will create new demands on material and
equipment suppliers and increase the need for trained
labor. The work functions required for rehabilitation
| and normal maintenance of ConRail’s plant, therefore,

‘were phased over time to structure a program which
t would reflect a realistic estimate of the availability of
' necessary manpower, material and equipment. Various
possible constraints to carrying out such a program
include :

¢ Availability of material (rail, ties, ballast, etc.),

¢ Availability of qualified manpower,

¢ Availability of new roadway work equipment and
the condition of the railroads’ existing equipment,

o Availability of rail welding facilities and related
equipment,

¢ Interference of maintenance-of-way work with
day-to-day train operations and

¢ Financial constraints.

The effect of these constraints has been mitigated some-
what by the more line specific and selective rehabilita-
tion strategy in the Final System Plan. Table 34 shows
major deferred work units used in calculating the FSP
rehabilitation program.

TABLE 34.—Summary of major deferred work units

Final System Plan rehabilitation programs

(1976-85)

Rail (miles) :
NeW e 2,170
Relay 2,345
Total o e 4, 515
Te8 o e 12, 260, 000
Switch tles_ . e 325, 000
Turnouts . _ e 5, 950
Road crossing track feet__._.__ . _______________________ 276, 000

SoURCE : Data collected and summarized by engineering consultants
. to USRA.

After interviews with suppliers, the railroads’ pur-
chasing officers and others, the Association prepared
assumptions on the extent to which the required equip-
ment, material and trained manpower would be avail-
able to complete its restructured normal maintenance
and rehabilitation programs. A summary of the Asso-
ciation’s revised material, manpower and equipment
programs is shown in Table 35.
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TasLe 35.—Summary of USRA proposed programs
plans for additional material and equipment

Year USRA Programs Provide for: 1

19752 __.__ Initiation of training program
12 new tie gangs
1 new rail gang
12 new surfacing gangs
224 special ballast cars
84 tie cars
480 miles of rail laid (projected)
2.50 million ties installed (projected)

1976 ____. Additional welding line
3 new rail gangs
2 new welded rail trains
250 special ballast cars
35 tie cars
515 miles of rail laid
3.58 million ties installed

1977 __.___ Additional welding line
5 new tie gangs
1 new rail gang
250 special ballast cars
35 tie cars
531 miles of rail laid
3.89 million ties installed

1978 ____ New reclamation plant 3
1 new rail gang
4 new welded rail trains
250 special ballast cars
25 tie cars
657 miles of rail laid
3.71 million ties installed

1979 _____ Major new rail welding facility
2 new rail gangs
4 new welded rail trains
250 special ballast cars
25 tie cars
864 miles of rail laid
3.70 million ties installed

1980__ ____ 4 new welded rail trains
25 tie cars
1,109 miles of rail laid
3.70 million ties installed

1981 .. __ 2 new welded rail trains
1,158 miles of rail laid
3.71 million ties installed

1982______ 1,173 miles of rail laid
3.72 million ties installed
1983______ 1,187 miles of rail laid
3.74 million ties installed
1984 _ _____ 1,202 miles of rail laid
3.76 million ties installed
1985 ____ 1,216 miles of rail laid

3.78 million ties installed

1 This table lists equipment acquisitions over and above existing roadway work
equipment. The capital program also provides for some replacement of existing equip-
ment as it wears out. 1t should also be noted that these figures differ slightly from
those shown in Figure 7, p. 87, Final System Plan. Certain passenger train data were
excluded from Figure 7, and other data refinements have been made since publication
of the FSP. These refinements do not affect Con Rail’s cash requirements.

2 Activities in 1975 are included in the Association’s Section 215 program.

3 A reclamation facility reclaims and rebuilds rail material, such as frogs, switch
points, joint bars, spikes, bolts, etc., made available from renewals and track retire-
ments for use elsewhere.
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Rail Renewal

The chart below summarizes the proposed miles of
rail (both new and second-hand) which will be needed
in representative years of the Association’s proposed
normal maintenance and rehabilitation programs. This
rail program is summarized in more detail in Figure 11.

Rail Requirements

Miles ot rail

Year
New Second Total
hand
1976 _ . ____ 242 273 515
1980_ . _____ 600 509 1, 109
1985_ ____... 657 559 1,216

FieuBe 11.—Projected rail renewal program requirements
19761985

TOTAL RAIL PROGRAMMED
NEW & SECONDHAND

TOTAL NORMAL REQUIREMENTS
NEW & SECONDHAND RA'L

RAIL (TRACK - MILES)

[ ! 1 1 1 I 1 1 ! |

1976 1977 1978 1979 1980 1981 1982 1983 1984 1985

Rail laying activities initially will be constrained by
lack of :

® Availability of new rail,

® Facilities to weld rail,

¢ Rail trains to distribute continuous welded rail and

¢ Equipment and qualified manpower to install new
rajl.#

The Association’s present projections of what equip-
ment will be acquired to alleviate these constraints is
summarized in Table 35.

Continuing discussions with steel industry represent-
atives have indicated that the supply of rail will not be
as great a constraint as discussed in the Preliminary
System Plan, particularly in view of current economic
conditions and the Association’s revised program. There

“4 A more detalled description of the constraints affecting rall re-
newals 1s contalned in the Preliminary System Plan, pp. 73-75.

will be, however, some supply problems in ConRail’s
initial years. The proposed programs reflect a gradual
buildup in rail laying activities to coincide with the
concurrent buildup in the steel industry’s capacity to
produce new rail. This gradual buildup generally will
be accomplished by reallocation of ingot steel and im-
provements to existing facilities. Future long-term com-
mitments will be necessary to assure the continuing
availability of new rail, particularly if overall rail in-
dustry requirements should increase to the point where
a new facility may be required. Possible changes in the
economy and the possibility of revisions in ConRail's
future maintenance programs require a continuing liai-
son with the steel industry.

Crosstie Replacement

The following chart depicts crosstie replacements in
representative years of the Association’s proposed pro-
grams. A more detailed summary of proposed crosstie
replacements is shown in Figure 12.

T'ie requirements

Number

of ties
Year (millions)
1976 3.58
1980 3.70
1985 3.78

F1aUuRE 12.-—Projected renewal of ties 1976-85

TOTAL TIE RENEWALS

w
T
\y

NORMALIZED REQUIREMENTS

TIES {MILLIONS)
v

~
T

[
1976 1977 1978 1979 1980 1981 1982 1983 1984 1985

Unlike rail, where supply will be limited during the
next several years, the crosstie industry presently is
faced with a surplus of ties, primarily resulting from
the inability of some railroads to sustain their current
maintenance programs because of reduced traffic and
revenues. The timber industry has indicated that it can
supply the ties and timber products necessary to sup-
port ConRail’s proposed programs providing that ap-
propriate commitments are made and honored. Should
there again be competition for the available supply of
timber from pallets and housing increase, however, the
required quantity of ties again might become difficult
to obtain.

Balle

pact:
tracl
rail
tie 1

Tl
surf:
prop
gran

b
1

1

1

Th
track
the I
speci
terial
ciatic
of 1,2
perio

Com

Re
progi
syste:
parti
Syste

Bucyr
For

Susper
Ont

Detroi
Kal:

Logan;
Ind.

Pittsb
via

1 Re
8ou

—



Ballast and Track Surfacing

Track surfacing involves the distribution and com-
pacting of ballast material under the ties to correct the
track’s profile and the cross level relationship of one
rail to the other. Surfacing is related closely to rail and
tie renewals.

The chart below summarizes the miles of track to be
surfaced in representative years of the Association’s
proposed normal maintenance and rehabilitation pro-

| grams.
Surfacing Requirements

Year Miles of track
1976 e 6, 100
1980 . 6, 300
1985 6, 060

The constraints on the availability of resources for
track surfacing are essentially the same as discussed in
the Preliminary System I’lan. The need for additional
special equipment to haul and distribute the ballast ma-
terial is the primary problem in this area and the Asso-
cation’s proposed programs provide for the acquisition
of 1,224 special ballast cars to be delivered over a 5-year
period beginning this fall.

Communications and Signals (C&S)

Revisions have been made to the Association’s original
programs to reflect the refined definition of the ConRail
system and the FSP’s proposed industry structure,
particularly with regard to offers made to the Chessie
System.
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The FSP program maintains the railroads’ C&S
facilities in compliance with FRA Rules, Standards and
Instructions. This includes provisions for the repair
and renewal of C&S apparatus which has deteriorated.
The programs also have been modified to reflect addi-
tional centralized traffic control installations*® and
other newly proposed signal changes. A partial list of
such revisions is shown in Table 36.

Bridges and Buildings (B&B)

Normal maintenance on bridges and buildings re-
mains basically the same as originally proposed, with
appropriate revisions to reflect refined definition of the
ConRail system and the FSP’s proposed industry struc-
ture, particularly with regard to offers made to the
Chessie System. Changes in the rehabilitation program
are consistent with the revised rehabilitation strategy.
Some structures will require complete rebuilding. The
cost. of such projects is included in the proposed Con-
Rail capital budget.

Manpower Requirements

The number of employees required for maintenance
depends on the plant’s size, traffic carried, location and
condition of the property. The present manpower levels

45 Centralized traffic control installations provide for remote con-
trolling of many interlockings under the control of one man and provide
a signal system so that trains can run in either direction on a track
with such movement governed by signal indication. These installations
usually Increase track capaclty on single track lines or, where substan-
tial excess capacity exists, may allow for retirement of one track in
multiple track territory.

TaBLE 36.—Signal programs and proposed track retirements for freight operations

Line

Present operation

Proposed operation

Bucyrus, Ohio to Whiting, Ind. via
Fort Wayne.

Suspension Bridge, N.Y. to Windsor,
Ont.

Detroit (Wayne Jct.), Mich.

Kalamazoo, Mich.

to

Logansport (Van), Ind. to Hartsdale,
Ind.

Pittsburgh, Pa. to Johnstown, Pa.
via Greensburg.

Two main tracks; signal system provides for
eastbound trains on one track and west-
bound trains on the other track under an
automatic signal system.

Same as above_ _____________________._____ -

Same as above_ _ . _______________.__._______

Two main tracks; signal system provides for
eastbound trains on one track and west-
bound trains on the other track under an
automatic signal system.

Generally three main tracks; signals and
operating rules provide for operation in
either direction on one track and for direc-
tional running on the other two tracks.

Retire one main track; provide reverse signal
ling and controlled sidings to operate traffic
under centralized traffic control rules.

Same as above.

Same as above.!

Retire ope main track and signal system; re-
maining track to be operated under timetable
and train order rules.

Retire one main track; provide controlled
sidings and reverse signalling on the remain-
ing two main tracks with train movements
under centralized traffic control rules. This
project is presently in progress.

! Revisions may be necessary if Amtrak’s desired level of service in the Detroit-Chicago corridor requires it to provide additional facilities.

BoURcE: USRA staff analysis.
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of the railroads in reorganizaiion are inadequate for
proper mainfesance. burther, the railroads present
training programs are also inadequate, and the rail-
roads in reorganization do not have the necessary re-
sources to undertake the training activities which will
be required.

In structuring its proposed maintenance programs,
the Association considered the total manpower needed
to accomplish the work functions outlined for each year
of the program. In determining appropriate manpower
levels, 1t also was necessary to consider what improve-
ments in productivity reasonably could be expected in
future years as well as providing for the necessary
training programs.*® Total manpower requirements for
the proposed FSP maintenance-of-way activities are
summarized in Table 37. The manpower projections
cover the general areas of supervision, track, signals
and communications, bridges and buildings and electric
traction.

Section 215

The Final System Plan maintenance projections are
based on the railroads’ 1974 maintenance accomplish-
ments and their projections for 1975. During 1975, the
preservation and in some areas the increase in mainte-
nance levels have been accomplished by the application
of section 215 funds.*” As indicated in Table 35, sec-
tion 215 funds have been used to purchase roadway
work equipment prior to conveyance as part of the
Association’s total plan to provide ConRail with the
tools it will need to undertake the proposed maintenance
and rehabilitation programs. Other miscellaneous ma-
terials and equipment have been purchased to support
these programs, including approximately 2.5 million
ties and 250 miles of new rail-*® This interim funding
provides some assurance that the level of preconveyance
maintenance work during 1975 will enable ConRail to
attain the Association’s proposed levels for 1976.

Capital Program

The Association’s capital program is discussed in
the Freight Operations Section of this chapter. The

40 The Association’s determinations with regard to productivity in-
volving tie and rail gangs are discussed in more detail in the Prelimi-
nary System Plan, pp. 74-76.

47 These are funds provided under section 215 of the Act. Such funds
enable rehabilitation activities to be performed on the estates of the
rallroads in reorganization prior to conveyance to alleviate further
deterioration which might occur otherwise.

4 This 250 miles of new rail is included in the overall projection of
480 miles of both new and second-hand rail shown in Table 35 for 1975.
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Association’s facilities evaluation and planning staff
has devoted particular emphasis to those ecapital proj-
ects which will be necessary to implement the Final
System Plan, including the construction of new track
connections, new crossovers and new sidings, A partial
listing of major projects is shown below.

Location Project

Construct connection from LVRR to
CNJ.

Construct new connection from former
New Haven Maybrook Line to
former New York Central Harlem
Line north of Brewster in the
vicinity of Dykemans.

Flemington, N.J______

Brewster, N.Y______.

Construct connection in northeast
quadrant off N&W/PC connecting
track to maintain service to Spore,
Ohio.

Construct two new connections be-
tween Penn Central Lebanon Run-
ning Track and Reading Cornwall
Branch in the vicinity of Lebanon.

Bucyrus, Ohio_____.__

Lebanon, Pa_________

Construct new connection between PC
and L&N in the southeast quadrant.

Lafayette, Ind.#%______

Shamokin, Pa________ Construct new connection between

Reading and PC.

Construct connection between B&O
and L&N in northwest quadrant,
and upgrade connection in the
northeast quadrant.

Vincennes, Ind.30______

Washington, Ind.f°____. Construct connection west of Wash-
ington between B&O and PC’s
Petersburg Branch in the south-

west quadrant.

Ann Arbor, Mich.____ Construct new crossover between

tracks on the PC’s Detroit-Jackson
line.

Three Rivers, Mich_..
Elizabethport, N.J____
Poughkeepsie, N.Y_.__

Construct 8,000 feet passing siding.
Construct connection at engine house.

Restore bridge across Hudson River to
service.

Construct new connection between
RDG and PC in vicinity of Mt.
Carmel.

Mt. Carmel, Pa_...._.

Newark, N.J.._._._. Construct new connection between
LVRR main line and PC’s Passaic

and Harrison Branch.

# Contingent upon completion of negotiations with L&N for trackage rights.
8 Contingent upon completion of trackage rights negotiations with the B&O and
L&N.

1976__
1977
1978..
1979..
1980_.
1981_.
1982_.
1083
1084 .
1085_.

total ¢
with t
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TaBLE 37.—Maintenance-of-Way Manpower Projections

Track Other
Holding Supervision
and Electric
Year Basic Production Support CRC NEC Total Clerical C&8 Traction B&B Miscellaneous Total
4,499 3,467 944 2,594 149 11,653 1,132 3,003 260 1,533 698 18,279
4,503 3,827 1,114 2,558 149 12,151 1,122 3,003 260 1,533 718 18, 785
4,539 3,907 1,134 9,751 1,121 3, 005 260 1,533 755 16,425
4,570 4,007 1,164 9,833 1,120 3,009 163 1,533 702 16, 360
4,585 4, 067 1,194 9,938 1,167 3,012 94 1,533 618 18, 362
4, 585 4, 087 1,194 9, 892 1,158 3,013 79 1,533 618 16, 293
4, 585 4, 087 1,194 9, 846 1,152 3,013 66 1,533 618 16,228
4, 585 4, 067 1,194 9, 846 1,152 3,013 66 1,533 618 18,228
4, 585 4,087 1,194 9, 846 1,152 3,013 66 1,533 618 16,228
4,585 4,067 L194 i 9,846 1,152 3,013 60 1,533 818 16, 228

NoOTE: These figures differ slightly from those shown in Table I, p. 160 and Table 7, p. 164 of the Final System Plan. Refinement since that time revealed that while the
total dollar projection in the Final System Plan Pro Forma Statements properly estimated M of W Manpower Requirements, there was an error in reporting total jobs associated
with the Assoclation’s projected holding maintenance activities. Appropriate refinements have been made to properly refiect the proposed total jobs.

SOURCE : USRA staff analysis.
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Community and Employment
Impact

The community and employment tmpact of implementing the
Final System Plan ts expected to be minimal as upward adjust-
ments in economic activity should outweigh the anticipated adverse
effects on the localities in the Region. Approzimately 913,000 man
years of employment will be generated as a result of the proposed
rehabilitation and maintenance of the restructured system. Not
only will there be newly created railroad jobs but there will be an
even larger percentage of new jobs created vn other industries.

Branch line abandonment is expected to have some effect on
a few communities, but net increases in employment and incomes
from increased maintenance expenditures and rehabilitation should
off set any negative impact. Less than 0.12 percent of the approxi-
mately 9.5 million industrial jobs in the areas surveyed will be
affected. Although the goal of providing an adequate and more
effictent rarlway system will cause certain lines to be deleted from

‘the restructured system, rail service continuation subsidies provide
one means of alleviating negative effects.




Implementation of the Final System Plan is expected
to have significant effects on the entire economy. Most
important, the proposed reorganization is expected to
produce a rail system capable of providing adequate
and more efficient service.

Along the way to achieving this goal, upgrading Con-
Rail’s physical plant will generate much new employ-
ment ; expenditures for rehabilitating and maintaining
the restructured system between 1976 and 1985 are esti-
mated to generate 913,000 man years of employment
throughout the economy. The large percentage of new
jobs created in other industries broadens the labor mar-
ket, creating jobs for other than rail employees.

Many shippers, community leaders and spokesmen
for environmental groups have testified that large scale
trackage abandonments in the Region would have wide-
spread detrimental effects. Net increases in employment
and incomes from increased maintenance expenditures
and rehabilitation, however, should offset any negative
impact which might occur as a consequence of line aban-
donment. Subsidies provided by the Act also can ease
negative effects of the abandonment of light density
lines. Rail service continuation subsidies can be used
to cover the “cost of operating adequate and efficient
rail service, including necessary improvement and
maintenance of track and related facilities” (Section
402(j) Regional Rail Reorganization Act of 1973).

The results of an analysis performed for USRA by
the Public Interest Economics Center (PIE-C) indi-
cate that the potential overall impact from the termi-
nation of rail service on all of the abandoned lines rep-
resents a very small proportion of the existing economic
bases of the 279 counties studied. In only 15 counties
is the predicted decrease in industrial employment in
excess of 1 percent. The potential reduction in county
income is less than 1 percent in 90 percent of the coun-
ties and the increase in transportation costs as a percent
of income 1is less than 1 percent in all but two counties.
Industry impacts generally are very small.

In sum, the impact of abandonment is expected to
be minimal and even this minimal impact will be offset
through internal industry adjustments, service con-
tinuation on some lines and employment generated by
expanded rail activity in the Region. The expected
benefits to the users of the remaining restructured sys-
tem and the effects of the positive stimulus to economic
activity should far outweigh the anticipated adverse
effects from discontinuance of service.

PIE-C assessed this entire process as follows:

“There was no real knowledge in advance of the
magnitude of the consequences of the potential aban-
donments. There had been no systematic analysis of
the magnitude or even of the detailed nature of the
economic and environmental consequences. Therefore,
some quantification of the problem was essential. It
turned out that the fears were not groundless but
exaggerated ; the prospects of significant economic,
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environmental or energy impacts are trivial relative

to the size of the economies affected, and they should

be amply offset if USRA is successful in designing a

system that is even marginally more efficient than the

present one.” !

Until the past year, the removal of rail service to
communities has not been subjected to much analysis.
The DOT report ? in February 1974, the PSP in Febru-
ary 1975 and the RSPO hearings held on these reports
have spawned numerous studies. While in the past there
have been many economic and social impact studies,
they have been concerned with the addition of a public
facility to the physical infrastructure. The removal of
a facility and the effects of removal have been subjected
to little analysis. All impact analyses have at their core
the identification of consequences to an area from the
removal or addition of a facility. The consequences
typically are expressed in terms of effects on business
activity, employment and income. Recently, public law
has subjected many federal actions to assessments of
social and environmental effects as well.

The Congress expected that any plan for the railroads
In reorganization in the Region would be sensitive to
these issues. One of the eight goals of the FSP is:

“the minimization of job losses and associated in-
creases in unemployment and community benefit costs
in areas in the Region presently served by rail serv-
ice.” (Section 206(a) (8).)

The problem of identifying community impact is
predominantly an economic one. The discontinuance of
rail service deprives a community of an economic asset,
an asset that is complementary to the existing stock of
labor, land, capital facilities and equipment. Tracing
and measuring the consequence of this change comprise
the essential problem.

The impact described in this chapter presents an
estimate of the maximum potential effect on communi-
ties and employment within the Region. It is expected
that these effects will be diminished significantly
through the use of rail service continuation subsidies
and the provision of service to much of the affected
trafic by profitable railroads, as identified in Chapter
8 of the Final System Plan.

The rail system in the Region is more comprehensive
than in other parts of the Nation. Early settlement con-
centrated population and industrial activity in this
area. Subsequent changes in industry, technology and
settlement patterns, however, produced changes in rail
use, particularly in service to local areas. The expansion
of highways, waterways, pipelines and use of liquid
fuels all contributed to the shift in the pattern of rail
use. As a result, many rail lines have proved to be
uneconomic.

1 Public Interest Economics Center, Final Report, June 1975, Intro-

duction.
2 (].8. Department of Transportation, Rail Service in the Midwest
and Northeast Region, Vol. I and II, 1974.
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Decentralization of population complementary to
highway development has made much transportation
' more suitable for trucking than rail service. The re-
location of industry and commerce often reduced dis-
tances for the movement of commodities and enhanced
the ability of motor carriers to serve decentralized
communities.

Industry in the United States has not been com-
pletely mobile for a number of reasons. Newer indus-
tries not based on fixed natural resources are less de-
pendent on any one type of transport than are heavy
industries.®* Large scale capital investments for manu-
facturing such as steel and textile mills, oil refineries,
pipelines and communication networks require heavy
financial commitments as well as a long period before
production can be undertaken. It is usually more effi-
| cient to ship commodities than to relocate production
facilities. The process of locational change in industry
is usually the slow buildup of production in one area by
incremental capital investment and its reduction in
other areas through deterioration of capital investment.

Economic activity in the Region is expected to grow
more slowly than in other parts of the Nation, since the
Region is at an advanced level of industrial maturity.
These expectations condition the tremendous interest in
retaining railroad facilities for service to heavy indus-
try, mining, and agriculture and the need to move goods
to and from populated areas. The Region, of course,
would retain any competitive advantage it possesses
- if alternative transport facilities are available at sim-
ilar costs.

Analyses of Community Impact *

The recent interest in railroad financial problems and
the suggested reorganizations have led to a number of
railroad abandonment impact reviews. Information
concerning the potential impact is available from a
series of federal, state and local studies, as well as in-
dividual and group testimony at the RSPO hearings on
both the DOT report of February 1974 and the PSP
L of February 1975.

In general, these studies estimate the economic con-
sequences to the users of the railroad facility being con-
gidered for abandonment. The consequences are ex-
pressed in terms of the impact on employees, costs of
E operation and transportation and market position in
terms of local or regional purchases and sales.

These data provide approximations of the extent to
which business would be shifted from the community

3} Jack Faucett Assoclates, Inc., Projections of Rail Freight Demand
in the ConRail Region, prepared for the U.S. Ralflway Association,
January 1975.

4+Consad Research Corp., Analysiz of Community Impacts Resulting

L From Loss of Rail Service, Vol. L—Documentation, Chapter 3, prepared

| for U.S. Railway Assocliation, Oct. 18, 1974. Especially references to
Simat, Helllesen and Eichner, Retrospective Rail Line Abandonment
Study (revised) for United States Department of Transportation, 1973
and Boston University Bureau of Business Studies on Economic I'mpact
of Rail Abandonment, June 1965.
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and indicate the loss to the community in terms of em-
ployment, payrolls and taxes. Part of these impacts
are offset by compensatory income to a community in
the immediate period through employment insurance
and transfer payments from the community itself and
from the State.

A growing community should be able to absorb em-
ployment reductions. A depressed community could find
itself with more problems, although existing economic
development and contingency plans in the area may
be available to compensate for any negative effects.
Positive results should arise from attracting particular
types of economic development and freeing up land, as
well as by the good market position of firms in the area.

Impacts on Shippers

Valuable insights have been obtained from shipper
surveys, retrospective studies by Simat, Helliesen and
Eichner (SH&E) and Boston University and case stud-
ies by Consad Research Corp., Jack Faucett Associates °
and the Department of Agriculture (USDA). Some
conclusions can be drawn from these studies regard-
ing the types of impact that can be expected among
different types of shippers and the impact on the sur-
rounding community.

USDA indicated that “shippers and communities de-
pending on railroads that are about to be abandoned
fear losses. Industry relocation might sometimes appear
possible, but where there is substantial investment in
fixed plant and facilities, managers would then have to
resort to alternative modes of transportation, such as
motor carriers. Although shippers might be willing to
pay higher charges for alternative means of transport,
problems could still arise if rural highways and bridges
cannot handle increased traffic and heavier loads.

“Community leaders fear declining property values,
the loss of jobs, and lessened prospects for economic de-
velopment that can follow rail abandonment. In fact,
leaders in some rural communities fear that the com-
munities will cease to function as trade centers and
thus face economic extinction.” ¢

Farming.—In farming areas, increased transporta-
tion costs for bulk commodities (grain and fertilizer)
would be borne largely by local farms, though some
could be absorbed by the shippers. The portion of the
costs to be absorbed locally would depend on the per-
centage of farm land in the area belonging to outside
corporations. Total costs for feed grains generally
should rise in proportion to the distance from the near-
est active rail facility.

s Jack Faucett Associates, Inc., Potential Impact of Termination of
Rail Service to 12 Selected Communities, prepared for U.S. Depart-
ment of Transportation, December 1973,

¢ U.S. Department of Agriculture: Changing Rail Service in the
Midwest and Northeast Region: Impacts on Agriculture and Rural
Areas prepared for the Committee on Agriculture and Forestry, U.S.
Senate, 1975.
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If some agricultural supply firms in an area retain
the rail service, those that lose their service would lose
some of the market and could be forced out of business.

Grain elevators are less likely to go out of business
because of the relatively large existing capital invest-
ment and probable capacity limitations at other eleva-
torsin the area.

Grain mills could pass along some increased costs to
their customers. Indeed, two of the three mills included
in the SH&E study were able to pass along most or all
of the increased costs. On the other hand, the third mill
had been closed as a consequence of the loss of rail
service.

In a summary of various studies on rural areas,
USDA concluded that rural areas have not suffered to
any great extent by railroad abandonments and that :

“The potentials for future rural development in
the region at large also probably will not suffer sig-
nificantly from rail reorganization. . . . Thus, there
are a large number of rural locations, ‘growth cen-
ters,” where rail service, which is expected to be im-
proved, will be available, if heavy manufacturing
industries needing rail services wish to locate new
plants in rural areas. As for light manufacturing of
the type more frequently locating plants in local rural
areas, highways have become a strong determinant of
location.” 7

Mining Operations—These are dependent on poten-
tially abandoned rail lines and usually are small pro-
ducers of a low-value commodity not produced for a
local market. The retrospective studies encountered
only one active operation which suffered a permanent
loss of rail service; this was a talc producer which was
able to absorb trucking costs.

Logging Operations and Saw Mills.—These could
encounter substantially increased transportation costs.
They could, however, pass along some of the increased
costs, at least in the short run. In other respects, the
impact generally could be similar to those resulting
from loss of rail service to mines. Large operations
studied in the retrospective analyses generally were
able to absorb the increased costs while several marginal
logging operations and saw mills were forced out of
business.

Pulpwood and paper operations are affected to a
lesser degree than lumber operations, as in-forest chip-
ping machines have reduced the advantage of rail for
pulpwood hauling. Such firms will be more able to
absorb the increased costs.

Manufacturing—This area has the most varied sets
of circumstances. For many industries, the advantages
of improved service and better inventory control more
than compensate for any increased costs of shipping by
truck; for them, rail is no longer an important factor.
For others, such as heavy manufacturing, transporta-

7U.8. Department of Agriculture, op. cit.
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tion costs of materials presently shipped by rail repre-
sent such a small percentage of total costs that even a
relatively large increase in the cost of shipping these
materials can be absorbed easily. In still others, the
degree of product differentiation gives the manufac-
turers some ability to pass on costs, at least in the
short run.

Of 17 manufacturers considered in the two retro-
spective studies, none had closed. only one (an unspeci-
fied industry) had reduced local employment by trans-
ferring part of its operation to a plant in another area
and one had abandoned plans for expansion. Of 11 food
processors, none closed or reduced their employment,
but one dairy did transfer some of its operations to a
nearby plant where rail service had been unaffected.
Thus, it appears that loss of rail service to a manufac-
turer only occasionally will result in an immediate loss
of local employment if rail service continuation sub-
sidies are not provided. Since several of the firms did
absorb nonnegligible cost increases, however, it is pos-
sible that loss of rail service would set in motion a grad-
ual process of disinvestment for some otherwise viable
firms which ultimately could result in their reducing
employment or closing. Alternatively, some of the fi-
nancial impact on the firm could be passed on to the
community in the form of lower-than-normal wage
increases.

Retail Firms.—In this area, only two types of firms
are likely to be hurt by the loss of rail service: coal deal-
ers and lumber yards.

In the case of any surviving retail coal dealers, it is
reasonable to assume that the cost increase would cause
their customers to switch to other fuels and that they
would close or move to other locations.

In the case of the retail lumber yard, the response of
the yard would depend on its ability to absorb trucking
cost increases and/or pass them along to its customers
in the community. If competing lumber yards exist on
surviving rail lines in the area, the affected firm likely
would lose some of its market or be forced out of busi-
ness. This impact can be alleviated through the pro-
vision of rail service continuation subsidies.

Any other retailers or wholesalers who receive ship-
ment by rail could be affected to a much lesser extent.
The Boston University study cites six wholesale grocers
who together absorbed a total of $50,000 per year in in-
creased transportation costs.

Impact on Communities

A 1945 ICC study of railroad abandonments during
the 1920’s and 1930’s showed that while the populations
of communities which had lost rail service grew more
slowly (or declined faster) than that of similar com-
munities which had not lost service, the relative decline
was greatest during the decade preceding the aban-
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donment.? Communities for which abandonments were
precipitated as a result of the depletion of natural re-
sources were excluded from the study. The result, of
course, is of questionable value in analyzing the poten-
tial community impact of abandonments currently un-
" der consideration, both because railroad dependence is
much weaker than it was 50 years ago and because the
sconomic factors influencing railroad abandonment have
changed. Nonetheless, it is important to observe that
economic decline appears to have been more significant
as a factor causing abandonment than as an effect of
abandonment.
Using the knowledge gained from these various retro-
spective studies as well as case studies, USRA. developed
a guidebook to assist states and cominunities in evalu-
ating the community impact of loss of rail service on
employment, income, retail sales, tax base and transport
costs. Social and environmental features also are dis-
cussed. The manual describes how a survey of rail ship-
pers could be conducted, how a community could be de-
fined and how the data collected from the survey could
be merged with readily available published data.
The major purpose of the guidebook is to facilitate
the collection of information by states and communities
for use in local planning, in presentation of testimony
at hearings and in applying for rail service continu-
ation subsidies under Title IV of the Act. It should be
noted that both TUSRA and RSPO have developed
manuals to provide states and communities with tools
to measure the impact of loss of rail service.?
These manuals are complementary efforts. The
USRA manual focuses entirely on the economic impact
of freight service termination and contains substantial
materials on the development of independent estimates
of rail-user impact. The RSPO guide contains proce-
dures for evaluating environmental impact and for
checking the USRA light density line analysis in addi-
tion to measuring economic impact.
The states may wish to undertake or coordinate the
analyses of potentially adverse local impact. To facili-
tate the most complete consideration of potential im-
pact, one of the responsibilities of RSPO is to solicit,
evaluate and make available the views of the public,
as well as those of state and federal officials. While there
could be significant adverse local, industry-wide or re-
gional impact from reductions in the size of the rail
system, four factors serve to diminish the potential for
widespread impact.
- First, the planning process is directed toward the

revitalization of the system as well as its restructuring.
Most users will benefit greatly from improvements in
rail service.

8 Consad Research Corp., op. cit., Vol. IV.

¢ Interstate Commerce Commission, Office of Public Counsel, Rall
Services Planning Office, Guide for Evaluating the Community Impact
of Rail Service Discontinuance, Jan. 10, 1975 and Consad Research Corp.,
op. cit., Vol, III—Manual.
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Second, the restructured system will represent a size-
able portion of the Region’s rail system-—a system that
will continue to be extremely comprehensive even if
none of the excluded lines are continued in service
through the use of rail service continuation subsidies.
Virtually all areas of the Region will continue to have
access to rail service.

Third, the ubiquity of highways and the ready avail-
ability of private, contract and common motor carriage
serve further to diminish the potential impact of reduc-
tions in the size of the rail system in any given area.
Depending on the costs to the shipper, motor carriers
could provide the entire transportation service, or a por-
tion of it, with the joint use in some cases of rail or
water carriers.

Fourth, almost by definition the adverse economic
effects of abandonments tend to be minimal except for
quite specific local communities and shippers that are
involved directly. Lines identified for either subsidy or
abandonment have very low traffic volume,

PSP Analyses of Potential Community Impacts

In the PSP, USRA and its contractors undertook a
regional overview of the community impact problem
resulting from loss of rail service. The regional review
pinpointed those counties where rail abandonment
could present significant problems.

This overview, based on a county-by-county analysis
of the recommendations contained in the February 1,
1974 DOT report, found that only 15 counties of 453
studied would show potential effects on industrial em-
ployment of 1 percent or more.*

The method used in this analysis by PIE-C generally
overstated the results because of the use of the 15,575
miles declared potentially excess by DOT as opposed to
the 6,200 active miles of roadway excluded by USRA
in the PSP, the method of developing alternative trans-
port costs and the use of a regional DOT zonal factor
rather than a county industry factor to estimate branch
Jine traffic. Furthermore, it did not consider the effect
of rail service continuation subsidies or the possibility
that profitable railroads would acquire many affected
lines.

In the PSP, the community impact of the loss of rail
service was found to be minimal. The impact was ex-
pressed in terms of the potential job losses, reductions
of income and increased energy consuinption. In some
cases, resource conservation was improved with the
abandonment of light density lines. It was found that
service by the alternative mode, the truck, used less fuel
on many light density hauls than rail despite the greater
fuel economy of rail for long hauls.

1 Public Interest Economlics Center, Community Impacts of Aban-
donment of Railroad Service, prepared for U.S. Rallway Assoclation,
Dec. 31, 1974.




The PSP recommended 6200 wmiles of active light
density iines be abandoned or subjected to further
study. USRA contracted to have another analysis per-
formed to estimate the potential effects on communities
of service discontinuance on those lines not recom-
mended for inclusion in the restructured system, includ-
ing those on the Erie Lackawanna (which were con-
tained in a supplemental volume).** A number of refine-
ments were introduced into the analytical approach
which were designed to enhance the accuracy of the
estimated impacts. The results of this analysis are con-
tained in Chapter 9 of the FSP.

Objective of the PIE~C Study **

The scope of the problem of measuring community
impact could be based on surveys of thousands of small
communities along branch lines or a systematic ap-
proach using recent nationally available data which
would make it possible to estimate quickly the magni-
tude of the potential impacts. A method based on county
data was adopted because it enabled a systematic ap-
proach using the most disaggregated published data.
This approach was the same as that described in Chap-
ter 7 of the PSP. Use of this approach was dictated by
the fact that systematic data on employment, produc-
tion, wages and output are not available at a level of
aggregation below the county level. The county ap-
proach also meets the objective of pinpointing those
areas where individual communities may be affected to
a significant degree.

The objective of the study was to show, county by
county, the gross maximum potential economic conse-
quences of abandonment, specifically, to measure the
displacement of workers and output, the decline in local
real income and income, payrolls and nonlabor income
generated in the affected communities. It also estimates
the decline in revenues of local suppliers of directly
affected firms. Further, the study presents summaries,
industry by industry, of the gross displacements of
jobs and output and the gross reductions in income
generated by the directly affected plants. The impact
of the abandonments on the use of energy and on the
environment also was evaluated as discussed in Chapter
3 of this Supplemental Report.

The study was not designed to produce precise re-
sults, only to develop general guides as to the nature
of the local impact of discontinuance of rail service. The
PIE-C study makes no recommendation as to whether
any particular lines should be abandoned, nor does it
attempt to strike a balance between the gains and losses
derived from curtailing and consolidating the rail net-
work in the Region. The study is confined to estimating

1 Public Interest Economics Center, The Impacts on Communities
of Abandonment of Railroad Service: Final Report, and Executive Sum-
mary, prepared for U.S. Railway Association, June 1975.

1 Public Interest Economics Center, June 1975, op. cit.
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the local economic impact of discontinuance of rail serv-
ice. It does 110t discuss the additional effects of abandon-
ment of rights-of-way.

Furthermore, the econometric model and the data
used by PIK-C have been structured and selected to
produce high rather than low estimmates of the maximum
potential economic consequences of service discontinu-
ance. Thus, the results are adequate to identify those
counties where any serious consequences would follow
from the abandonment of rail service and provide high
side estumates of the impact of discontinuance of rail
service.

General Approach

As described in the PSP, abandonment of rail serv-
ice may have direct economic effects in a community,
impinging on the level of output, employment, wages
and their rate of increase; on the returns to both cap-
ital and land with consequent impact on capital values,
and on the market for local supplies and materials.
These effects will flow into the local economy through
the plants that use, or potentially would use, the rail
service.

The magnitude of the effects will depend upon how
the increase in transportation cost affects the profit
position of the using plants and how managements act
to minimize those adverse effects. The magnitude and
distribution of the burden will depend upon:

® The relative importance to the plant of transporta-
tion costs in total costs,

® The availability and cost of other usable modes of
transportation,

¢ The possibility of passing cost increases forward
to customers through price increases, which in turn
depends largely on whether the plant’s output is
sold in a competitive national market or the some-
what monopolistic local market and whether com-
peting plants are experiencing comparable increases
in costs and

® The possibility of passing the cost increase back-
ward to suppliers, which in turn depends on
whether nonlabor inputs are purchased in competi-
tive or other markets, whether labor has good em-
ployment alternatives and is strongly unionized
and whether competitors are facing comparable
cost increases.

All these factors will vary from community to com-
munity and some of them may vary among plants with-
in the same community.

The transition from effects on firms to effects on
the community raises the problem of defining a com-
munity. If one considers that the community is the peo-
ple who live there, the economic problem of abandon-
ment is the loss of real income to the present residents,
which can be estimated as the loss to individuals who
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buy and sell their labor and other factor services in the
community. Obviously, in most cases this set includes
many residents of the community but is not congruent
with the set of residents. The study refers to the set
analyzed as “residents.”

The loss in residents’ real income has two components:
first, the reduction in purchasing power brought about
by higher prices the rail-using firms charge for their
products in the local market and second, the loss in in-
come as a result of having to accept employment of
labor, capital or materials elsewhere, or of suffering re-
duced returns or involuntary unemployment. The loss
in workers’ income as a result of having to accept em-
ploymeut elsewhere should include the loss of incomte
during any period of (traunsitional) unemployment, the
(negative) economic value of any disadvantages of the
new versus the previous job, the full cost of moving or
a longer trip to work and any decrease in wages.

In no case is the loss of real income to residents great-
er than the total increase in the eost of production of all
local firms directly affected by abandonment. The in-
crease in tlie transportation cost of the preabandonment
level of output is a high side estimate of the real cco-
nomic itmpact of abandonment on the residents.

If the community is defined geographically, the re-
sults are logically and empirically different. With that
definition one would be interested in estimating the loss
of factor income produced in the conmmmunity. This is
the sum of the reductions in wages, rents and other
factor income paid by all directly affected plants, in-
creased by an appropriate multiplier. With the parani-
eters used, the loss in factor income consistently ex-
ceeds the loss of real income to residents of the com-
munuity.

RSPO Testimony *

The imipact upon communities of railroad abandon-
ment had engendered considerable interest. Community
leaders, environmental groups and industrial leaders
testified at the Mavch 1975 RSPO hearings on the
PSP, expressing their concern for their community
if individual lines were abandoned. Environment,
energy, coal use, land banking, safety, alternate modes
and economic impacts were the primary areas of con-
cern,

Some witnesses criticized the use of a county-based
analysis as being too gross to indicate the localized
community impact on industry, employment, income
and the substitution of costly, inadequate or unavail-
able alternative modes.’* Witnesses alluded to the al-

18 Rail Services Planning Office, Interstate Commerce Commission
Evaluation of the U.S. Railway Association’s Preliminary System Plan,
Apr. 26, 1975.

“The reaction to the effects on industrial development was sum-
marized by Governor Ella Grasso of Connecticut who stated: ‘“This
plan, as it is now—will have a erippling impact on Connecticut. Our
effort to attract new industry will bear little fruit unless we can guaran-

tee adequate rail service to carry out their operations.” RSPO Hearings
on PSP, Hartford, Conn., March 1975.
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ready high unemployment rates and suggested that
abandonment. would make matters worse. The Appa-
lachian Regional Commission (and others) ecriticized
the impact analysis because it did not review the po-
tential for economic development that would be aborted
by loss of rail service. A number of witnesses were
concerned with the potential impact of line closings on
regional economies, especially in the Delmarva Pen-
insula, northern Michigan and the castern Pennsyl-
vania coal regions.

Refinements in Study Method

The PIE-C study method has at its core a key factor,
the increase in transportation cost associated with sub-
stituting motor carrier service for rail service. The
estimates of the increase in transportation cost for each
industry in each county reported in this chapter are
clearly superior to those used in the PSP report because
new and more complete data were available.

In the earlier report estimates were made of the rail
revenues associated with traffic originating and termi-
nating in each county, i.c., the costs of rail service pro-
vided te the plants in each county, using estimates of
aunual sales by indnstry in each county and national
imput-output coeflicients of rail use (both inbound and
outbound). The volume of rail traffic by industry and by
connty that would be affected by abandonment was com-
puted by reducing that estimate of total payments to
railroads by applying a “zonal factor” from the DOT
report. That factor indicated the fraction of rail traffic
in the zone within which each county fell that would be
discontinued if all the potentially excess lines in that
zone were abandoned. This estimate of total costs of rail
services then was multiplied by an estimate of the in-
creased transportation costs per ton by industry associ-
ated with a shift to motor carriage. This final product
was the estimate of increased transportation cost, by in-
dustry by connty, predicted to result from abandonment.

The method used in caleulating changes in transpor-
tation costs in the FSP uses the traffic and revenue data
of the railroads in reorganization. These traffic and
revenue data were developed by station on the involved
lines. The originating and terminating revenues as-
sociated with each station were accumulated by county.
From these data, the rail expenditures (railroad rev-
enues) by industry and by county were estimated. The
amount of rail service (dollar value of rail services pur-
chased) that would be denied each industry was taken
as each industry’s proportionate share of the total
county rail revenue. To this, a factor again was applied
to reflect the increased cost per ton associated with shift-
ing from rail to motor carriage.

This procedure provides precise identification of the
counties affected by abandonment of service, an estimate
of the increase in transportation cost by industry based
on revenues generated by only the stations considered




for abandonment rather than the cruder multicounty
“zonal factor,” based on carloads.

Results of the Analysis

The most significant fact about the results of the cal-
culations is that, relative to the economies of the affected
counties, the impact of the abandonment of rail service
is extremely small. Some of the predicted changes are
substantial in absolute terms, ranging occasionally into
hundreds of workers who might be displaced and up to
several million dollars of income potentially lost. Not
only are these estimates biased upward for the reasons
previously cited, but absolute numbers are not very good
indicators of the significance of abandonments. The size
of the impact is correlated with the size of the county
economies. Consequently, when the estimates of changes
are normalized to reflect the amount of economic activity
in each county, for the most part the impact is found
to be small.

The results of the analysis are summarized in Figures
1 through 3. Declines in real income attributable to loss
of rail service are minimal. They indicate that the pre-
dicted overall impact from the termination of rail serv-
ice on lines recommended in the PSP to be excluded
from ConRail represent a very small proportion of the
counties’ existing economic bases.

* Figure 1 indicates that in only 15 communities (5
percent) of the 279 counties did the estimated de-
crease in industrial employment exceed 1 percent.

Figure 1.—Potential reduction in counly employment after dis-
continuance of Ught density line rail freight service.
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* Figure 2 shows that the potential reduction in
county income is less than 1 percent in almost 90
percent of the counties.

F16URE 2.—Potential reduction in county income after discon.
tinuance of light density line rail freight service.
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SOURCE : Public Interest Economics Center, Community Impacts of
Railroad Service.

FIGURE 3.—Potential increasge in transportation cost, as percent
of county personal income, after discontinuamce of light den-
sity line rail freight service.
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» Figure 3 indicates that the potential increase in
transportation costs as a percent of income is less
than 1 percent in 99 percent of the counties studied.

TasLe 1.—Change in Employment as a Percentage of County

Employment
Num- Percent change
State ber of
coun- 0.0-.19 .20-.39 .40-.59 .60-.79 .80-.99 1.00- 2.00+
ties 1.99
Connecticut....___. 5 4
Delaware.._._..__.. 3 2
Minois .- ..._._.__.. 17 16
Indlana. ... ... 44 40
Maryland __...__.___ 9 4 1 . 1 1 2
Massachusetts_.____ 10 7 1 1 .
Michigan.___._..... 43 26 4 4 . 2 3 4
New Jersey......_.. 15 13 1 .
New York........_. 32 22 1 1
Ohio..oo.ooo.o. 53 40 7 1 4 ... ) R
Pennsylvania_.__.__ 43 29 11 ) B 1 1. ...
Rhode Island. .. 4 3.
West Virginia_._____ 1 1 e
Total...._.... 279 207 36 10 6 5 8

SoURCE: Public Interest Economics Center (PIE-C), The Impacts on Communities
of Abandonment of Railroad Service: Final Report, Executive Summary, prepared for
U.S. Railway Association, June 1975.

NoTE: On June 30, 1975, USRA included all or some lines in 54 countiesin ConRail
that had been previously recommended for abandonment or restudy. Accordingly,
the extent of impact in these frequency distributions would change mainly in the
lowerranges. In the significant range of 1 percent and above, one county would be de-
leted in Ohio plus one county in Michigan since all lines are now included in ConRail.

SIC Code Description
sIc Description
203 Canned and Preserved Fruits and Vegetables
240 Lumber and Wood Products, except Furniture
242 Sawmills and Planing Mills
262 Paper Mills, except Building Paper Mills
280 Chemicals and Allied Products

281 Industrial Inorganic Chemicals
289 Miscellaneous Chemical Products
300 Rubber and Miscellaneous Plastics Products

320 Stone, Clay, Glass and Concrete Products

330 Primary Metal Industries

333 Primary Smelting and Refining of Nonferrous Metals

344 Fabricated Structural Metal Products

360 Electrical and Electronic Machinery, Equipment and Supplies
370 Transportation Equipment

The quantitative predictions of impact are summa-
rized in Tables 1 through 7. In only a very small pro-
portion of the counties is any significant impact pre-
dicted. Tables 1 through 5 are frequency distributions
of various measures of impact, showing the number of
counties in each affected state that are predicted to
experience various levels of relative change in real
income, employment and money income generated.

The estimated impacts are less than 0.2 percent for
the majority of the counties. The estimated changes in
real income as a percentage of total personal income is
less than 0.2 percent in almost 90 percent of the counties.
In only two cases does the predicted change exceed 1
percent. The other measures of impact are biased up-
ward and exceed the estimated maximum change in real
income. In 74 percent of the counties, job displacement
is less than 0.2 percent. In seven counties this figure

TasLE 2.—Change in County Income as a Percentage of County
Personal Income

Num- Percent change
State ber of
coun- 0.0-19 .20-.39 .40-.59 .60-.79 .80-.99 1.00- 2.00+
ties 1.99
Connecticut._._____ 5 3 2 el
Delaware.....___... 3 2 )
17 12 1 1 1 1
Indiana........_.... 44 28 7 4 1 3
Maryland.______.___ 9 4 1 ..
Massachusetts_ . 10 7 2 D P
Michigan._.. 43 22 6 2 4 .. 4 5
New Jersey. 15 13 b S ) U
New York 32 21 6 2 1 2 .
Ohio..... 53 32 10 2 4 2 [
Pennsylvania_ 43 27 9 4 1 . 2 ...
Rhode Island....... 4 3 1 o iiiiiiaa
West Virginia___.___ 1 U
Total ... 279 175 46 17 11 8 15 7

SOURCE: Public Interest Economics Center, op. cit.

Note: On June 30, 1975, USRA included all or some linesin 54 countiesin ConRail
that had been previously recommended for abandonment or restudy. Accordingly,
the extent of impact in these frequency distributions would change mainly in the
lower ranges. In the significant range of 1 percent or above only one county each in
Michigan, Ohio and Illinois would be deleted since all the county lines are now
included in ConRail.

TaBLE 3.—Change in Real Income as a Percentage of County
Personal Income

Num- Percent change
State ber of
coun- 0.0-.19 .20-.39 .40-.59 .60-.79 .80-.99 1.00- 2.00+
ties 1.99

Connecticut._______ 5 5
Delaware_.___...._. 3 2
Tllinois - - ... ... 17 16
Indiana.. .. . 44 43
Maryland - -_...___. 9 5
Massachusetts..__._ 10 10
43 35
15 14
32 29
53 48
Pennsylvania_ _..__ 43 40
Rhode Island . _____ 4 4
West Virginia_______ 1 1

Total _______. 279 252 14 8 0 3 2 0

SOoURCE: Public Interest Economics Center, 0p. cit.

NoTE: On June 30, 1975, USR A included all or some lines in 54 countiesin ConRail
that had been previously reeommended for abandonment or restudy. Two counties in
Ohio and one in Michigan would be deleted from the categories 0.38 through 0.47
since all the lines are now included in ConRail.

exceeds 2 percent. The maximum loss is 4.61 percent.
The estimate of the absolute number of jobs displaced in
any county is 364 ; however, that county does not place
in the list of 15 counties subject to relative job impact
greater than 1 percent. In one county, 25 jobs would be
displaced, but this represents 1.5 percent of employ-
ment. In two counties, the percentage change in jobs is
greater than 3 percent of total county employment. The
relatively large percentage impact in these cases, how-
ever, is due to the small scale of economic activity in




TaBLE 4.—Absolute Change in Employment

Num- Percent change
State ber of
coun- 0-19 20-39 40-59 60-79 80-99 100- 200+
ties 199
Connecticut___._.___ 5
Delaware____ - 3
Illineis. .. - 17
Indiana.......___._. 4
Maryland...._______ 9
Massachusetts. 10
Michigan__._.______ 43
New Jersey......-- 15
New York... - 32
Ohio....._... - 53
Pennsylvania__ - 43
Rhode Island..._._. 4
West Virginia_._..__ 1
Total.___..... 279 186 31 15 9 7 18 13

SOURCE: Public Interest Economics Center, op. cit.

NoTE: On June 30, 1975 USRA included all or some lines in 54 counties In ConRail
that had previously been recommended for abandonment or restudy. Accordingly,
the extent of impact in these tables would change mainly in the lower ranges. But
in the range of 150 jobs or over four counties would be omitted from the distribution
in Delaware (1), Pennsylvania (2) and Michigan (1) since all the lines are now in-
cluded in ConRail.

TaBLE 5.—Absolute Change in County Income Generated

{In thousands of dollars]

Num-
State berof 0~ 1,001- 2,001- 3,001- 4,001- 6,0601- 8,001+
coun- 1,000 2,000 3,000 4,000 6,000 8,000
ties
Connecticut._____.. 5
Delaware....._._... 3
Ilnois_ ... - 17
Indiana...._. - 44
Maryland...... - 9
Massachusetts. - 10
Michigan__.._._.___ 43
New Jersey ... 15
New York..._...._. 32
Ohlo........__.__ 53
Pennsylvania_.__._. 43
Rhode Island.._.... 4
West Virginia...__._ 1
Total...______ 279 172 46 13 12 11 12 13

Source: Public Interest Economics Center, op. cit.

NorE: On June 30, 1975 USRA included all or some lines in 54 counties in ConRail
that had previously been recommended for abandonment or restudy. Accordingly,
the extent of impact in these tables would change mainly in the lower ranges. But in
the range of $4 million or over, income generated in two counties would be omitted in
Michigan (1) and Ohio (1) since all the lines are now included in ConRail.

these counties rather than a large abandonment of local
rail traffic.

The percentage change in income is larger than the
other ratios. Over 37 percent of the counties show more
than a 0.2 percent decline in income generated as a frac-
tion of total personal income. The estimated change in
income generated is greater than 2 percent in seven
counties and exceeds 1 percent in a total of 22 counties.

Tables 5 and 6 are frequency distributions by county
of absolute changes predicted in employment and in-
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TaBLe 6.—Indusiries With Greater Than 1 Percent Change in
Employment by State

[In percent)

SIC MA RI
Code

CT NY NJ PA OH IN IL MI DE MD WV

NoTE: 24R is the “residual” calculation for the 24 SIC code after the components
which could be calculated at the 3-digit level of detail have been calculated. This
convention is used throughout the table. The SIC code descriptions refer to SIC
240 rather than 24R. The inclusion of lines in Delaware in ConRail as of June 30,
1975 reduced the industry impact considerably.

come. In 90 percent of the counties, fewer than 100 jobs
would be displaced.

The estimated total of jobs displaced in all the 279
affected counties is less than 11,000. This number, how-
ever, is based on data collected from the Preliminary
System Plan; the number of job displacements is ex-
pected to be smaller under the FSP, since many light
density lines previously identified for abandonment
have been returned to the ConRail System. The relative
number of jobs displaced by potential abandonments is
negligible—Iless than 0.12 percent of the approximately
9.5 million industrial jobs in the counties affected. The
14 states in which these counties are located account for
36 million nonagricultural jobs in all categories of work.

For the combined states, the personal income and em-
ployment changes are less than 0.1 percent of the totals
in the states studied. But these declines are concentrated
in five states, Ohio, Michigan, New York, Pennsylvania
and Indiana, which make up 77 percent of the 279 coun-
ties with proposed rail service abandonments.

Relative to the number of counties affected at all by
potential abandonments in a given state, Maryland, and
to a lesser degree Michigan, bear a disproportionate
share of the larger impact. All four of the Maryland
counties showing large impact are on the Eastern Shore
(Delmarva Peninsula). Tt is doubtful that all these lines
will be abandoned; Southern Railway has evidenced
strong interest in acquisition and operation of nearly all
the Delmarva Peninsula lines and USRA has desig-
nated the rail operation to Southern. The actual impact
on the State of Michigan also would seem to be reduced
in light of the extensive program for maintaining rail
service which the state is considering. The program
would use joint federal-state funds under the provisions
of the Act.
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INCLUDED LINES

USRA restudied the light density lines not recom-
mended for inclusion in the PSP and has included in
ConRail an additional 55 segments (754 miles) of
branch lines in seven states—Delaware, Pennsylvania,
Indiana, Michigan, New Jersey, New York and Ohio.
This reduced the total mileage excluded from ConRail
and lowers considerably the number of aftfected cm-
ployees in the Region from the June 1975 report of
11,000.

While adjustments would need to be made to the fre-
quency distributions shown in Tables 1 through 3, they

affect mainly the lower ranges in the seven states. They
do not change the analysis to any extent other than to
show the impact to be cven less than originally
predicted.

Some 54 counties of the 279 listed would require some
changes from the predicted impacts, since all or some
of the lines in those counties now are included in Con-
Rail. Each table has been noted to indicate the extent
of this change, although the text has been held to the
PIE-C findings of its June 1975 report.

Industry Impact

PIE-C estimated the employment change that would
result from rail abandoninents for each three-digit
SIC * industry category within each state in the Re-
gion. These industry impacts generally are very small.
In five states, New Jersey, Ohio, Indiana, Illinois and
West Virginia, no three-digit industry category showed
an cstimated job employment displacement to be as
great as 1 percent of the total employment for that in-
dustry category in the state. Indeed, if 1 percent of state
employment in a given industry is set as the threshold
of significant employment displacement. only 14 three-
digit STC industry categories are significant in 8 states.
These industry categories and the percent of employ-
ment displaced in the industry category are shown by
state in Table 6. The indnstries “hardest hit” in terms
of the employment eriterion are SIC 203, Canned Fruits
and Vegetables, and SIC® 240, Lumber and Wood Prod-
ucts. Each of these industry categories have more than a
1 percent decrease in employment in fonr states: Massa-
chusetts, New York, Pennsylvania and Marvland in the
case of SIC 203 and Massachusetts, Connecticut, Michi-
gan and Delaware in the case of SIC 240. The remain-
ing industry categories have a greater thau 1 percent
decline in employment in no more than two states.

A second measure of impact is the percentage change
from initial employment by industry in the Region.
This measure is shown in Table 7 for those SIC in-
dustry categories where the employment change is
greater than 1 percent of the initial employment, along
with the number of counties for which the industry
change was registered (a crude measure of the number
of counties in which abandonment might be expected
to affect the industry). Seven SIC industry categories
appear. The industry categories most widely affected
are SIC 200, Food Processing, and SIC 240, Lumber
and Wood Products, which are affected in 144 and 111
of the 279 counties reviewed in the study. This reflects
the very widespread distribution of food processing ac-

1 Standard Industrial Classification System, at 3-digit industry level.

tivities of various kinds throughout the Region. The ap-
pearance of SIC 333, Primary Nonferrous Metals, re-
flects the fact that it appeared in only one county. The
impact in that county was substantial.

The estimates of impact by industry shown here are
conservative. That is, 1t assumes an industry’s loss of
sales, income generated, employment, etc., resulting
from the increased transportation costs stemming from
rail abandonment probably will not be offset elsewherc
in that industry category in the same state or in other
states. 'This assumption overstates the “loss” of employ-
nient or income that states actually would expericnce,
since some of the business logs In one county or a state
can represent a gain in another county in the same state

as buyers shift from one supplier to another.
TasL: 7.—Percentage Change From Indtial Imployment by
Industry in Northeast Quadrant

Number of Percent change

S1C industry category counties from initial

employment
2000 oo 144 1.6
2 39 3.5
240 e 111 3.2
24 2.4
81 1.5
8 1.8
1 4.2

8IC Code Description
SIiC Description

200 Food and Kindred Products
260 Paper and Allied Products

SoURCE: Public Interest Economics Center, op. cif.

Future Development

Future development potential in areas facing the
possible abandonment of rail service was the second
area of specific criticism of the PTE-C approach. One
might try, for example, to consider the economic poten-
tial contemplated in existing official development plans,
though surely an aggregation of all such plans would
produce an overly optimistic result.




The potential for near-term traffic growth has been
considered in developing the disposition of each indi-
vidual line. The Association’s policy and analytic proce-
dures pertaining to traffic growth are discussed in Chap-
ter 9 of the FSP. Briefly, where thorough documenta-
tion firmly indicates that rail traffic is likely to increase
sufficiently in the near term to support viable rail serv-
ice, the line has been retained in the restructured system.

It must be noted, however, that the affected interests
can influence the traffic development potential of the
involved lines. Regional development commissions,
states and other public bodies have social objectives
which can be attained through careful local and state
planning.'® Tt is unreasonable, however, to expect a rail-
road with a profit goal to sustain losses to assist a region
to develop. States wishing to continue service on such
railroad branch lines should use the service continuation
subsidies or other funds to help attain development ob-
jectives. If during the subsidy period a line demon-
strates sufficient traflic growth to be viable or is viewed
as a potential industrial development site, it is antici-
pated that ConRail would purchase the line for inclu-
sion in the system.

Conclusions

The Association’s analysis overstates the potential
impact of termination of services on lines not proposed
for inclusion in ConRail. This occurs partly because of
the use of transportation and industry averages and has
been verified in case studies. Another factor resulting in
the overstatement is the fact that potential impact of
rail service continuation subsidies and purchase of some
lines by profitable railroads has not been considered. In
computing the increased costs of alternative transporta-
tion, the difference between estimated rail and common
motor carrier costs was used. The two most important
alternatives excluded by this approach are private car-
riage and trailer-on-flat car or container-on-flat car
service. Because increased transportation costs are the
most significant impact identified by the analysis, in-
clusion of these two services probably would have re-
duced the impact further.

The PIE-C study did not take account of the rein-
clusion of certain line segments after publication of
the PSP. These changes have reduced the impacts by a
considerable extent. In addition, impacts shown for
Maryland will not occur if the Southern Railway Sys-
tem acquires the Delmarva lines.

18 Tn testimony before Rall Services Planning Office hearings on the
PSP in Washington, D.C. on March 19, 1975, Donald Whitehead, Fed-
eral Co-Chalrman, Appalachlan Reglonal Commission (ARC) expressed
his opposition to line ahandonment in his 13-State area by stating:
“Over the long run, potential abandonment would seriously impair
the abllity of the affected communities to bring to successful fruition
their economlc development programs.” He criticized USRA for its
short-range approach. The ARC has used development assumptions in
some of Its studies. See INTASA, The Railroad Reorganization Act and
Its Impacts on Economic Development, prepared for ARC, October 1974.
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For the few counties in which impacts on the eco-
nomic base may be significant, the states and communi-
tics should make the decision as to whether the social
benefits to be attained by continuing service would be
worth the investment in service continuation subsidies
under Title IV or some other arrangement.

Employment Impact of the
Final System Plan

Employment opportunities in the areas served by
ConRail will be enhanced by the activities associated
with restructuring and rebuilding the system. Approxi-
mately $2.1 billion in new investment and maintenance
funds will flow into the Region as system improvements
are made. During the 1976-1985 decade about $7.5 bil-
lion will be spent on ConRail facilities. The employ-
ment gencrated by these expenditures will offset some
losses of employment income in the Region which might
occur as a result of abandonment.

While direct economic stimulation resulting from the
restructuring process was not a primary focus of
USRA’s planning efforts, it is an important ancillary
benefit. USRA commissioned a study to analyze the
employment and income generating aspects of the re-
habilitation and investment program.'’

Railroad rehabilitation is primarily an investment
activity. That is, it does not add immediately to the
supply of consumer goods. The incomes which reha-
bilitation generates, however, become immediately avail-
able for the purchase of the existing supply of con-
sumer goods. Consumer goods purchases, in turn, lead
to employment and incomes far in excess of those cre-
ated by the initial investment, a phenomenon known as
the multiplier principle.

USRA’s study assessed the overall impact of the
rehabilitation and investment program during the ini-
tial 10-year period of ConRail’s existence and was eval-
uated with special emphasis on the temmporary additional
impacts related to the injection of new capital funds
(1.e. $2.1 billion). In addition, changes in the character
of maintenance expenditures to more labor intensive
forms were reviewed because these also tend to increase
employment. The permanent benefits of a revitalized
rail system to the Region were not addressed, although
some jobs generated by the rehabilitation programs will
not be temporary. The enlarged maintenance program,
for example, will continue to support some increased
employment after complete rehabilitation.

17 Jack Faucett Assoclates, Employment Effects of the Plan, pre-
pared for U.S. Rallway Assoclatlon, July 1975. Data and classifica-
tlons used in this study vary somewhat from the Information in the
FSP on rehabilitation and investment expenditures. These calcula-
tions are based on slightly earlier Information, are in 1973 dollars, as-
sume 1973 level of expenditures for 10 years and define the difference
from total 10-year expenditures as the contribution of additional FSP
expenditures to employment and income.

App
T
the
COT
WOu
at t
Rai
of
nan
leve
pre
dec
has
tior
quis
thes
sult
Pla
1
an
par
Pr
con
ind
I
anc
ne
roa
the
str
ter
Inc
sur
ien

efl

Y




Approach

To derive “net” employment and income effects of
the rehabiliation program, a “normal” expenditures
concept was used. This represents the employment which
would have been generated by a decade of expenditures
at the 1973 level by railroads considered for the Con-
Rail system. The analysis assumes that, in the absence
of reorganization and rehabilitation, system mainte-
nance employment would have continued at the 1973
level. The net impact, then, is the difference between
predicted gross man years generated over the 1976-1985
decade less 10 times the 1973 estimates.’® This approach
has not considered the impact of rail service continua-
tion subsidies provided in the Act or the probable ac-
quisition of many lines by profitable railroads. Both of
these factors would increase the employment gains re-
sulting from the implementation of the Final System
Plan.

The industrial distribution of impact was based upon
an industrial classification and analysis of materials,
parts, supplies and labor to be purchased by ConRail.
Probable location of key suppliers was determined by
contacting involved ratlroads and some supplier
industries.

Direct, indirect and induced levels of employment
and incomes were estimated. Direct employment and
incomes are those generated on the rehabilitated rail-
roads; indirect are those generated by firms who supply
the railroads, directly or indirectly. It includes con-
struction on such projects as buildings, bridges and
terminals which is performed by outside contractors.
Induced employment and incomes are generated in con-
sumer industries when direct and indirect income recip-
ients spend their earnings. An additional multiplier
effect occurs when increases in industry output exhausts
capacity and causes investment in new facilities; the
USRA contract study also made estimates of this effect.

To estimate direct employment *® on the railroads and
that component of indirect employment which occurs
when railroads purchase goods and services from other
industries, ConRail expenditures were structured into
11 categories which conform to ICC expenditure ac-
counts. The material component of these expenditures
was determined, and labor input and production cost
patterns of the industries involved were applied to their
values.

Other indirect and all induced employment and in-
comes were derived by utilizing the multiregional input-

BTo the extent that lines included in the base period but no* in
ConRail are rehabilitated by their new owners as a condition for ac-
quiring them, the estimates here tend to understate the actual impact
of rehabilitation.

1 This definition of direct employment is different from that used by
the contractor. It has been changed to identify positively railroad
employment and to conform to other distributions of direct and indirect
employment in proposed rail programs now before the Congress. The
contractor's totals have been retained.
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output model of the United States ecconomy.? Use of
this 50 state, 80 industry model insures consistency
within and between industrial and regional effects. All
data in the published estimates are in 1973 prices.

Results

The planned total expenditure of $7.5 billion for re-
habilitating and maintaining the ConRail system be-
tween 1976 and 1985 would generate an estimated 913
thousand man years of employment, more than $9 billion
in wages and salaries and over $2.5 billion in other
personal income.?! (See Figure 4.)

FIGURE 4.—Aggregate U.8. employment impact of ConRail
rehabilitation
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The $7.5 billion represents a 40 percent annual in-
crease over the 1973 base year maintenance and invest-
ment expenditure. The net increment to total employ-
ment resulting from additional rehabilitation and
increased maintenance expenditures would number 248
thousand man years for the decade or 24.8 thousand per
year and added income of over $3.1 billion for the
decade.

\

20 This model was developed at Harvard University and Massachu-
setts Institute of Technology by Dr. Karen Polenske with the support
of various agencies.

21 Includes direct, indirect and induced employment and income. Di-
rect employment is on the railroads; indirect employment is in indus-
tries that supply railroads; induced employment are jobs created pri-
marily in consumer goods industries. Direct, indirect and induced
incomes have similar connotations. In addition to wages and salaries,
proprietary incomes such as profits, interest and rents are included.




Twenty-nine percent of all jobs (approximately 265
thousand man years over 10 years) actually would be
on the ConRail system, Another 22 percent (approxi-
mately 205 thousand man years) would be at the plants
of the firms which sell to railroads directly or indi-
rectly. The balances about 444 thousand man years
represents the job creation effect of recipients spending
the direct and indirect incomes received from the reha-
bilitation and investment program. Such jobs are
distributed throughout the consumer goods industries.

Income distribution would follow a similar pattern.
Net increases in employment and incomes from in-
creased maintenance expenditures and rehabilitation
should offset any negative impacts which might occur
as a consequence of line abandonments. Moreover, only
the temporary effects of rebuilding the system are in-
cluded. The longer term benefits of a revitalized rail
system, which might be of even greater magnitude, were
not addressed.

Table 8 summarizes estimated gross and net employ-
ment and income effects estimated for the decade.

TaBLE 8.—Summary of Employment and Income Effects of
Rehabilitation !

Incomes
(thousands of 1973 dollars)

Ttem Employment  (Salaries (Proprietary

(man years) and wages) incomes) %
10-yeartotal ___._._______._________. 913,127 9, 140, 054 2, 669, 215
Annual ... 91,313 914, 005 255, 922
Base year (1973) ... ... _.____.. 66, 470 672,414 188,276
Annual inerement.._..___..__._..__ 24,843 241, 691 67, 646
10-year increment 248,430 2, 415,910 676, 460

1 Sum of Direct, Indirect and Induced Employment and Income.
2 Derived from salaries and wages utilizing a factor of 28 percent of salaries and wages
in 1973 from National Income Accounts.

SoURCE: Jack Faucett Associates, Employment Effects of the System Plan, July
1975, prepared for the U.S. Railway Association. To derive indirect and induced
man years of employment and incomes, the multiregional input-output (MRIO)
model of the U.S. was used. Use of MRIO insures consistency between industrial
and regional effects.

Total incomes generated by the expanded ConRail
maintenance and investment programs are estimated
to reach almost $12 billion and to consist of over $9
billion in wages and salaries and more than $2.5 billion
in proprietary incomes such as profits, rents and in-
terest. Table 9 shows the distribution of these in-
comes by type and by source. Only salaries and wages
have been allocated by function and category.

Employment on ConRail will account for 35 percent
of the total wages and 30 percent of total man years.
Each ConRail maintenance job will be worth, on the
average, $12,205. The amount compares with $11,835 in

TaBLe 9.—Income Generation by Type and Source for 1976-85

[Thousands of 1973 dollars)

Category
Direct ! Indirect Induced Total

Function:
Road bed and structure.  $1,795,997  $1,266,277  $2,166,018 $5, 228, 202
Rolling stock.._________ $1, 438, 457 $891, 248 $1, 582, 057 $3,911,762
Total wages. ... $3,234,454 $2,157,525 $3, 748, 075 $0, 140,054
Percent of total.____________ 35.4 23.6 41.0 100.0
Average wage per worker._. $12, 205 $10, 545 $8, 449 $10, 009
Add—proprietary incomes 2. _________________ ... $2, 559, 215
Total InCOme . . . oot eean $11, 699, 269

1t Income to Con Rail workers.

2 Proprietary incomes were estimated at 28 percent of salaries and wages based on
the 1973 relationship between wages and other incomes as reflected in the personal
income tabulations of the U.S. National Income Accounts.

actual average wages paid to railway maintenance work-
ers during 1973. The increase reflects changes in the mix
of employees from the base period.

The industrial and geographical distribution of wages
and incomes will be about the same as the distribution
pattern of employment simply because 78 percent of in-
come is wages.

Annual Employment Impact

Once rehabilitation has begun, the program should
provide a stable source of employment and income to
the Region. The number of man years should increase
gradually over the period, reaching its highest level in
1985. During this period, there is expected to be some
shortages of skilled labor and critical material parts and
components, such as rail and crossties, as well asa short-
age of industrial capacity to produce some of the neces-
sary components.

The apparent stability reflects the fact that activities
within different functions tend to peak at different
times. Table 10 shows expected ConRail employment
and other employment by year and how they are affected
by the planned rehabilitation program. Expenditures
for roadway and structures peak in 1980, decline slight-
ly, then remain constant. Within this account, however,
expenditures for track work, reflecting shortages of
competent crews and track material, do not peak until
1982, after which they also remain constant. Peak roll-
ing stock expenditure does not occur until 1985 when
new freight car purchases are at the maximum, although
a secondary peak occurs in 1977 when new locomotive
purchases get under way.

To facilitate the analysis, it was assumed that em-
ployment related to an expenditure would occur during
the same accounting period as the expenditure. Such
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TaBLE 10.—Annual Employment Generated

[Thousands of man-years]

Employ- ConRailt Other

ment
...................................... 80.2 26.4 53.8
...................................... 92.8 26.9 65.9
...................................... 85.2 26.3 58.9
...................................... 86.0 26.5 59.5
____________________________ 91.5 26.8 64.7
....................... 89.3 26.7 62.6
____________________________ 95.5 26.4 69.1
............................ 97.0 28.3 70.7
...................................... 96.9 20.3 70.6
...................................... 98.5 26.3 72.2
Total. ... 913.0 285.0 648.0

t Employment estimates and staging of ConRail rehabilitation employment in
the Faucett report are somewhat less than those shown in Chapter 6 of the FSP.
Virtually all of this difference {3 accounted for by the omission in the Faucett study
of maintenance employees in 1976 and 1977 of lines that may be subsidized and EL
and Reading passenger employees. Other minor variations result from the use of
data in the Faucett study at an earlier stage, some differences in classification, the
dependence upon expenditure data in the I-O model from which employment con-
versions were developed, the use of 1973 productivity and similar methodology
differences.

coincidence might never happen for any given expendi-
ture because of lead times necessary for procuring
equipment and stockpiling parts and supplies. Procure-
ment lead time can be as much as 15 months. Moreover,
induced employment may lag the direct and indirect
employment to which it is related by as much as 18
months. The inherent assumption in the approach used
is that over the decade, the accounts would tend to bal-
ance out.

Industry and Geographic Distribution of Employment

In this area, the railway industry will benefit more
than any other. Of the total 10-year job estimate for
the $7.5 billion program of 913 thousand man years,
265 thousand represent direct man years of employment
projected for the ConRail system. Included within this
total program are 53 thousand in direct man years of
new employment on the railroads. In addition, there
are increases of 75 thousand indirect and 121 thousand
induced man years distributed over all other industries.

The increment to railroad employment reflects a num-
ber of planned changes in the distribution of expendi-
tures between the roadway and structures and rolling
stock accounts as well as in the distribution of funds
within the accounts, especially for the rolling stock.

In the comparison year of 1973, for example, rolling
stock maintenance and investment accounted for 54 per-
cent of the total, while roadway and structures ac-
counted for 46 percent. Planned outlays would allocate
only 39 percent to rolling stock but 61 percent to road-
way and structures.
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The combined effect of these changes is to shift much
of the new employment to other industrial sectors of
the economy and reduce the ratio of direct man years
from 32 percent of the total to 29 percent.

The following tabulation sets forth the five industries
in which the 10-year direct and indirect impact of the
program results in the sales of $1 billion or more. Gen-
erally a large sales figure means large employment, but
the rank order of sales does not necessarily indicate the

rank order of employment.
Sales

Industry Name (Millions of 1978 Dollars)

Primary Iron and Steel...___________________________ $2, 591
Wholesale and Retail Trade._ 2,079
Real Estate and Rental.__ _— _ 1,464

Transportation Equipment (except auto and aircraft) . 1,292
Food and Kindred Products__________________________

Because of the intense industrial nature of the
Region, only a few of the new jobs will be in other
states. Inside the Region, 775 thousand total man years
of work would be generated, primarily in Pennsylvania,
Ohio, Indiana, New York and Illinois. Pennsylvania
would represent 145 thousand total man years of em-
ployment, more than double that of the next highest
state, Ohio, which would receive 70 thousand total man
years. The large number of jobs in Pennsylvania, of
course, reflects the fact that more miles of ConRail track
lie within Pennsylvania’s borders than any other state
and that several large railroad shops, one steel mill and
most relevant crosstie production is within that state.

As shown in Table 11, 90 percent of all new direct
and indirect man years in the Region would be gen-
erated in seven states; 5 percent in New England and
the balance in other smaller states.

TaBLE 11.—Location of Direct and Indirect New Employment
in the ConRail Region (1976-85)

New Em- Percent
Location ployment of Fotal
(Man Years)

New England - ... i 5,920 5.1
-- 32,860 28.3
20, 430 17.6
13,040 11.2
15, 260 13.1
13, 080 11.2
3,810 3.2
Michigan._ . e eeeeeoo 5,530 4.8
All Other States. ... o oo oocciciccmcamc e 6,380 5.5
Total Direct and Indirect 116, 310 100.0
Induced Employment . .. icmeeaaaoan 97,010 .__.______._._
Total Employment._ .. oo 213,320 ...

Conclusion

The number of man years of new or additional
employment, related wages and other incomes that




would be generated by the ConRail rehabilitation and
investment program should be greater than the num-
ber of jobs and incomes that might be lost as a result
of branch line abandonments. Over the decade, 128
thousand new direct and indirect jobs, an average of
12.8 thousand jobs per year, would be created. In addi-
tion 120 thousand jobs, or 12 thousand per year, result
from the multiplier and induced effects ** of expendi-
tures by these employees.

The total program of investment and rehabilitation
expenditures of $7.5 billion (inclusive of the new em-
ployment described above) would generate 913 thou-
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sand man years of work over a 10-year period.?®
Eighty-four percent of these jobs would be in the
17-state Region.

USRA urges ConRail to recognize opportunities to
stimulate minority business involvement in its purchase
of materials and supplies. Such a policy would help
ensure that the beneficial effects of new investment in
the Region’s rail system are felt broadly across the
economy.

22 Induced employment, it should be noted, is a more tenuous esti-
mate than the estimates of direct and indirect empioyment.
2 Sum of direct, indirect and induced employment.
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Environmental Assessment of the
Final System Plan

In performing its assessment of the environmental impact of
the Final System Plan, USRA has concluded that the effect of a
restructured rail system in the Region will be minymal and tn most
cases positive.

The areas of greatest concern, avr quality, energy, noise, water
quality and land use, will not be affected appreciably by the tmple-
mentation of a restructured system. Enforcement of the Clean Avr
Act of 1970 and new engine performance standards for both truck
and locomotive diesel engines should contribute to a healthrer
environment.

In the area of energy, the use of rail for medium and long dis-
tance hauls and trucks for shorter trips should make more efficient
use of available energy resources and at the same time generally
lower the level of harmful atr emisstons. The restructured system’s
adherence to the Novse Control Act of 1972 should control adverse
effects of noise from line haul operations, while local ordinances
can regulate noise from fixed facilities.

Water quality in the Region is expected to improve overall as
certain rail lines and facilities are abandoned and as upgrading of

other track and facilities reduces the hazard of spills. The impact




of the restructured system on land will vary by locality. For

example, state or local governments may use abandoned rail lines

for mass transportation corridors, recreation sites or conservation

areas.

The Final System Plan poses no threat to the environment and

m many cases will prove beneficial tn maintaining environmental

standards.

In our technological society, the rate of consumption
of natural resources and the contamination of the
atmosphere have become matters of major import.
Heightened public awareness of the environmental ef-
fects associated with different forms of transportation
has helped shape current transportation planning. Con-
gress directed that the Final System Plan take into ac-
count the environmental implications of actions pro-
posed by USRA.

Section 206 (a) (6) of the Act specifies as one of the
goals of the Final System Plan, the:

attainment and maintenance of any environmental
standards, particularly the applicable national am-
bient air standards and plans established under the
Clear Air Act Amendments of 1970, taking into con-
sideration the environmental impacts of alternative
choices of action.

Section 202(b) (2) states that the Association should
investigate :

the extent to which available alternative modes of
transportation could move such traflic as is now car-
ried by railroads in reorganization; and the relative
social, economic, and environmental costs that would
be involved in the use of such available alternative
modes, including energy resource costs.

Although the Association has considered the environ-
mental effects of railroad operations in the course of its
planning process, section 601(c) of the Act specifically
exempted the Association from compliance with certain
provisions of the National Environmental Policy Act of
1969 regarding any action taken under the authority of
the Regional Rail Reorganization Act before the effec-
tive date of the Final System Plan.

Transportation has such direct interrelationships
with land use and industry location that it must be as-
sessed in terms of its implications on the total environ-
ment. Cars, trucks, buses and trains produce sound
levels that are often termed “noisy.” Transportation
facilities, 1f not properly placed, may foul streams,
lakes, potential water supplies, etc. Transportation uses
a large share of petroleum energy in the United States
and consequently accounts for a large share of air con-
tamination. There is no way to avoid the influence on
energy and the environment of transportation actions.

In August 1974, USRA commissioned Battelle Co-
lumbus Laboratories to prepare an assessment of en-
vironmental impacts expected to accompany imple-
mentation of the FSP. The study was to prepare an
overview of the environmental problems in the Region
with respect to the development of a railroad system
plan and to recommend directions for continuous as-
sessments after the FSP was formulated.

The general approach of an environmental impact
assessment is to establish existing conditions and assess
the effects of changes. At the outset of the study it was
recognized that the scope and timing were such that the
study would have to be based on an environmental as-
sessment of generic problems which would be typical of
any final system plan developed. Various policy direc-
tives which USRA might make in developing and im-
plementing the FSP were chosen as the “generic prob-
lems” considered. These are:

Abandonment of buildings and facilities,
Discontinuance of service,

Reduced service,

Consolidation,

Expansion of service,

Electrification and

Rehabilitation, modernization and expansion of
facilities and equipment.

Each of the above were assessed to determine their
effect on each of the major environmental sectors, which
are:

Energy,

Air quality,

Noise,

Water quality, plant and wildlife and
Land use, sociceconomic and cultural.

In the large and complex system envisioned in the
FSP, it was necessary to devise methods to organize
and guide the environmental assessment. To do this a
schematic design was developed to show the various con-
sequences of the generic problems which might occur
in implementing the FSP. Figure 1 illustrates this de-
sign and also summarizes the results of the study. In
addition, land use alternatives presented a special case,
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ronmenicel Impacts jrom Implementing ihe System Plon

Policy Directives

Consolidation

Increased Service

Electrification

Rehnbilitation,
Modernization, and
Fxpausion of Facili-
ties and Lquipment

Environmental
Sectors Abandotituent of
Buildings and Abandonment of Reduced Service
Faecilitics Lines
AirQuality._____.__ Generally improve.. (Generally improve__ Little net change. ___
Noise... ... ____..__ Specific with land Specific with land Possible transfer
use, geuerally use, generally from rail to track
improve. improve. noise, lttle net

Land Use, Socio- Specific with land Specific with land

change expected.
Could be local
problems.

Specific with land

Little net change....

Specific with land
use. Possible
transfer from rail
to track noise.
Little net change
expected. Could
be local problems.

Specific with land
use.

Could transfer im-
pacts to other
modes on aban-
doned line. Possi-
bly more efficient
operation on re-
tained line. De-
pends on specific

Generally improve,

could be local
problem.

Some noise increase
and possible nega-
tiveimpact. Prob-

ably site specific.

Little net change.... Little net change

Depends on design
of system plan
and operations.
Expected to im-
prove efficiency.

Improve along rail

operations—Move
impacts to power
plant location.

Transient impact

during construc-
tion. Now facilities
improve quality

Energy require-

due to regulations.
Impacts at other
locations due to
producing steol,
wood, etc.

Generally iinprove.. Transient impacts

during construe-
tion. Little net
change expected.

Specific to land use
at railway sites. adjacent to site.
Possible negative

impacts at power

plant and trans-

mission line sites.

General improve-
ments generally ments.
the same. Trans-

fer basic energy

source to coal or

nuclear instead of

scarce oil.

economic, and use. use. use.
Cuiltural.

Energy.... ... ____ Generally improve.. Could transfer im-  Could transfer im-
pacts to other pacts to other
modes. Depends modes. Depends
on specific situa- on specific situa-
tion and whether tion and whether
other modes al- otlier modes al-
ready handling ready handling
bulk of traflie. bulk of traffic.

Water Quality and  Generally improve.. Generally improve.

Biota. Different prob-

lems may arise
due to land use.

Generallyimprove.. Generslly improve.

situation.

Some transientim-
pacts from con-
struction of power
plant and trans-
mission lines.
Generally im-
prove.

Improvement ex-
pected as modern
maintenance and
pollution control
procedures used.

Expected to be im-
proved if good
maintenance and
modern pollution
control proce-
dures used.

Different prob-
lems may arise
due to land use
of abandoned
line.

Assumptions: That new or relocated facilities of railroads or industry will be subject
to Environmental Regulations which will upgrade environmental quality. Where

since they are a controlling factor in many cases of po-
tential environmental impact. A compatibility matrix
was developed as a guide for impacts from various rail-
road-related land use changes.

The results of the study discuss the environmental
impact and localized effects of discontinued light den-
sity line rail service, as well as comparing the environ-
mental effect of railroads with those of competing modes
of the FSP are as follows.

The objective of the study was to develop an assess-
ment of reorganization effects on the environment
rather than tto prepare a specific impact statement. Some
general conclusions regarding the environmental impact
of the FSP are as follows.

® Over time, the actions initiated by the FSP will

improve environmental conditions.

1 Battelle Columbus Laboratories, Final Report on the Environ-
mental Assessment of the System Plan, for the United States Raflway
Assoclation, Apr. 30, 1975,

trucks replace rail that trucks are already handling a significant portion of traffic.
SOURCE: Battelle Columbus Laboratories, op. cit.

® The light density rail lines of concern already are
abandoned or little used, with most freight pres-
ently being handled by other modes. Improved
operations and facilities, better maintenance and
other planned uses of abandoned rights-of-way or
property can result only in a better environment.

® The net energy impact will depend upon whether
alternative transportation modes replace rail or
whether the industries served by the abandoned line
are forced to relocate.

® Air quality and energy impact are expected to be
insignificant.

® Abandonment of a line reduces air pollution at that
location to the extent that subsequent right-of-way
use is less polluting and industrial relocations neces-
sitated by the abandonment likewise result in less
pollution.

® One of the effects of rail line abandonment is likely
to be an increase in the number of motor trucks in
use, resulting in increased traffic noise.




¢ The overall environmental impact on water quality
resulting from discontinuance of service on light
density lines is negligible.

Desirable real estate around an abandoned line
often 1s sought by state, local and private groups
for recreation and conservation purposes.

Land use is the key to social impact as well as noise
and water quality. The application of land use
planning and regunlations are expected to improve
condlitions.

This chapter discusses the findings of the Battelle
study as well as citing other studies relevant to environ-
mental impact. Each major environmental sector is dis-
cussed in relation to its effect on the generic problems.
Also, the material responding to the RSPO testimony
has been incorporated in this chapter.

Energy Conservation

Transportation operations consume over 30 percent
of the energy used in the country. The following is the
consumption breakdown within the transportation
sector.?

Percent Used For

72 Passenger movement (all modes)

14 Local trucking

7 Intercity trucking

3 Rail

4 Water, pipeline and air-freight carriers.

During the past decade, transportation euergy use has
been increasing by 4 to 5 percent annually, a rate
higher than traffic growth. This reflects shifting modal
shares. Fully 54 percent of the Nation’s oil consump-
tion 1s in transportation; it is the fuel for automobiles,
trucks, virtually all locomotives, etc. Less than 5 per-
cent of all transportation energy used is coal, natural
gas or electricity. Thus, it is important that any changes
in transportation operations economize on the consump-
tion of oil.

Comparison of Energy Consumption
by Transportation Modes

Althcugh USRA has undertaken various approaches
to estimate the energy consumed in transporting freight
or passengers, each mode has certain characteristics
which make comparison with other modes difficult. For
overland vehicles, for example, fuel consumption will
vary with speed, the size of the load carried and the
route taken. Urban travel, with stops requiring decelera-
tion and acceleration, uses more fuel than continuous
movement at a steady pace.

A vehicle carrying a light but bulky load is not as
efficient in terms of net tons carried per energy unit

2 Peat, Marwick, Mitchell, and Jack Faucett Associates, Industrial
Energy Studies of Ground Freight Transportation, July 1974, p. I11-15.
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expended as is a vehicle which is carrying its maximum
weight load. Both types of loads, however, need to be
transported and, in terms of fuel consumption, one
mode may be more eflicient in handling a certain load
than another. A valid comparison should include the
entire trip from shipper to receiver, not just the portion
along a main-line railroad, an interstate super highway
or a cross-country pipeline.

In making comparisons, it generally is assumed that
all land transportation modes cover identical routes in
terms of terrain and miles traveled. This may not al-
ways be true. Between two points, two alternative
transportation modes typically follow different routes,
one being significantly more direct or more level than
the other. In considering railroad branch line opera-
tions, it generally can be assumed that truck and rail-
road routes along the branch line are similar. If the
area is a river valley, both routes generally follow the
river. If it is in a level area, the only difference in the
routes will be in distance traveled. For cross-country
travel, a freight car may travel a circuitous route be-
tween its origin and destination because it is only one
car of many in the train and the destinations of all
cars help determine the makeup of the train and the
route it follows. Similarly, trucks carrying multiple
cargo also may use circuitous routes because of terminal
requirements. Trucks or trains carrying a single com-
modity may have the opportunity to choose a route
which is most advantageous for that load from the
aspects of time and fuel usage.

In the comparison of transportation traffic for energy
consumption, other factors are the percentage of return
loads and locomotive or tractor idling time. For some
carriers it is impossible to have a return load because
no commodity is available for movement the other way
or the carrier is licensed to handle only one commodity.
Usually, unit coal trains, coal barges and coal trucks
return to the mine empty. Many tank trucks can haul
only one type of chemical and, thus, spend only half
their time loaded.

Locomotives spend considerable time idling at a point
of pickup or during switching. This practice consumes
energy without producing any return in tonnage trans-
ported. The truck tractor also spends some time idling
at the points of pickup and delivery. The transfer of
a commodity between modes or within a mode will con-
sume additional energy. Switching cars at a railroad
terminal, transferring freight from truck to cross-coun-
try train or from local truck to cross-country trailer
and filling tank trucks at a pipeline terminal all con-
sume energy. For some types of transportation inter-
modal transfer cannot be avoided. Barges can go only
as far as the river extends. Similarly, there are towns
and industrial sites which do not have a rail spur.
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Estimated fuel consumption of motor versus rail car-
rier under standardized conditions for short hauls of
light traffic for movements up to 220 tons (approxi-
mately five carloads) is shown in Table 1. Over short
hauls, fuel consumption by rail is greater than fuel
consumption by heavy truck. In view of the low density
of traffic on the light density lines, abandonment of
many of these lines should reduce the direct energy
consumption used in transporting cargo (through the
substitution of motor carriers for rail carriers) in aban-
doned-line-segment areas. The analysis presumes sub-
stituted truck service for the branch line haul. Where
truck will be used all the way, energy consumption us-
ually will be higher.

Comparisons of Energy Intensiveness of Various
Transportation Modes

Peat, Marwick, Mitchell collected the findings of
several studies which investigated the energy con-
sumed by various transportation modes. Tables 2 and 3
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are adapted from this report. In regard to minimum
consumption of energy, findings show that when only
cross-country travel is considered and such factors as
intermodal transfer or circuity of route are disregard-
ed, the fuel efficient long intercity train is rivaled only
by pipelines and barges. Figure 2 shows relative energy
consumption by transport mode. Heavy unit trains, most
competitive with barge and pipeline, are more efficient
than these modes in ratio of fuel used per ton-mile
moved.

A summary of the findings of several other studies
which compared the energy consumption of trucks and
trains while carrying freight under similar conditions—
intercity cross-country travel over level terrain—yields
truck/rail energy intensiveness ratios of 2.0 to 6.7 with
more than half of the values falling between 3 and 4.

3 Battelle Columbus Laboratories, Final Report on the FEnviron-
mental Assessment of the System Plan, for the United States Railway
Association, Apr. 30, 1975.

TaBLE 1.—Estimated Total Fuel Consumed by Rail and Motor Carriers

Number of 1-way trip distance (miles includes return trip; gallons)
Net shipments (tons) Mode vehicle loads
5 10 15 20 25 50 75
44 il RR 1 13.3 21.7 30.1 38.5 46.9 93.8 140.7
MC 2 4.9 9.1 3.4 17.7 22.0 44.0 65.9
S RR 2 18.9 27.9 37.0 45,9 54.9 109.8 164.7
MC 4 9.7 18.2 26.8 35.3 43.9 87.8 1317
D RR 3 2.5 3.2 43.9 53.5 63.1 126.2 189.3
MC 6 14.6 27.4 40.2 53.0 65.8 131.6 197.4
176, . RR 4 30.1 40.4 50,7 61,0 7.3 142.6 213.9
MC 8 19.5 36.5 53.6 70.6 87.7 175.4 263. 1
0 . RR 5 35.6 46.7 57.6 68.5 79.4 158.8 238.2
MC 10 24.3 45.6 67.0 88.2 109.5 219.0 328.5
Source: U.S. Department of Transportation, The Environmental Impact Statement on The Transportation Improvement Act of 1973, 1974, p. 25.
TaBLE 2.—Variations in Energy Intensiveness by Mode
Btu’s per net ton-mile
Rand Corp. Battelle Laboratories ‘' Energy Ton-miles/gallon
‘‘Methods for required for movement of (Btu/ton-mile at 138,600 Btu/gal)
Mode est.vol. energy intercity frelght” Oak Ridge
and demand of National
freight Emissions Laboratorles Carnegie-
transportation’” analysls basis Fuel-use basis Mellon U. DOT FEA

30,000 gross ton unit train (200 cars) at 25 mph .
3,000 gross ton traln (40 cars) at 90 mph

Total freight.
Intercity ... .. ... __
Local urban trucking

1 Kerosene at 135,000 Btu per gallon.
1 Excludes fuel spillage and waste.

SOURCE: Preliminary System Plan, Volume I, page 148, February 1975. Peat,
Marwick, Mitchel), op. cit., p. IX—4.




TasLe 3.—Estimated Ranking of Energy Intensiveness !

Approxi- Net Ton QGallons
Mode mate Btu Miles/ Diesel Fuel
Per Net Gallon Per 1000 Net
Ton Mile  Diesel Fuel Ton Mile
Railroad:
Qeneral ... __ . _._._._._.__.__ 700 198.0 5.05
30,000 gross ton unit train___ - 330 420.0 2.38
Intercityonly ______ . _______._..__ 500 277.0 3.61
Short, fast traln_____._____._________ 1,430 97.0 10.31
Truck:
Qeneral .___._____._______...________. 2,800 50.0 20. 00
Intercityonly. . . . .. ___ 1,900 73.0 13.70
Localonly.. ... o ... 7,000 20.0 50. 00
Inland Waterway._ 500 277.0 3.61
Oil pipeline........ - - 600 231.0 4.33
Adrfrefght. ... 42, 000 3.2 312.5

t Due to different nature of freight, length of haul, and circuity between modes,
modal comparisons are not entirely appropriate.

SOURCE: Peat, Marwick, Mitchell, op. cit., Table IX-2, p. IX-7.

F16GURE 2.—Energy intensiveness
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SOURCE : PSP, p. 147.

Many factors affect the relationship of fuel consump-
tion to ton-mile production. Fuel consumption is a func-
tion of engine efficiency and power requirements, and
the power requirements of the two modes differ consid-
erably. Frequent changes of speed produce kinetic en-
ergy requirements; trucks are more sensitive to this
than trains although accelerating, decelerating, chang-
ing grade and braking characterize both modes. Com-
parative power requirements also are affected by load
factors and optimum cargo densities, which are higher
for railroads than trucks. Other considerations are cir-
cuity, empty equipment movement, the relationship
between gross weight and payload and the horsepower-
to-weight ratios of the tractor and locomotive.

Discontinuance of Service

Where a line is abandoned, the energy used for rail
purposes is reduced to nothing. The net energy impact
will depend on whether alternative transportation
modes replace the rail or whether the industries that
were served by the line are forced to relocate. The rail-
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road right-of-way may be abandoned completely or may
be converted to other transportation uses, such as a util-
ity corridor, or to a recreational area. Either of these
alternates would have some effect on net energy
consumption.

Generally, the abandonment of a branch line will
cause trucks to assume whatever traffic was formerly
carried by the railroad, at least for a portion of the
move. A detailed examination of the net energy gain
or loss from such a modal switch comprehends a large
number of factors, including :

* Highway versus rail distances from origin to des-
tination,

® Present or future delivery systems may waste fuel
because a circuitous route must be taken in trans-
porting the shipment,

® Commodity carried,

* Empty backhauls, .

® Duty-cycle required for transport by either loco-
motive or truck, i.e., percentage of time in the
various throttle positions, acceleration modes,
braking, lugging modes, etc.,

® Ratio of tractor-trailers or trucks required to haul
the equivalent of one railcar load,

® Horsepower and characteristics of the locomotive
usually used on the line,

® Frequency and length of trains required by the
freight shipment schedule of tiie industries along
the branch line,

® Time and energy required for switching cars and

® Time and energy requirements for transmodal
transfer of shipments under present rail configura-
tion or under future truck plan. Some energy may
be wasted at present or in the future because the
cargo must be unloaded from one transportation
mode and then loaded onto another mode for
delivery.

If there are several types of raw materials and manu-
factured commodities being hauled to or from a number
of industries along the branch line, the variables in the
energy comparison proliferate.

Figure 3, from a U.S. Department of Transportation
study, shows the results of a study comparing fuel usage
for trucks and locomotives in branch line operations.
Comparison was limited to trucks traveling at an aver-
age speed of 30 m.p.h. and trains at an average speed of
8 m.p.h., with one boxcar hauling twice as much as one
truck. The results indicate the shorter the trip distance
and the lighter the load, the lesser the energy efficiency
of rail compared to truck. There is no single break-even
point at which rail service becomes more efficient. De-
pending on factors such as vehicle speed, weight, route
geometry, length of haul and idling time, the break-even
point will change for every situation.

4 Public Interest Economics Center, op. cit.
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FIGURE 3.—Fstimated Fuel Usage For Trucks end Locomotives
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SourcE: U.S. Department of 'Transportation, The Environ-
mental Impact Statement on the Transportation Improvement
Act of 1973.

In a report on railroad-highway environmental and
energy impacts prepared for the New England Regional
Commission, Harbridge House ® made four sample com-
parisons of three branch line operations and one trans-
continental freight movement. The following are the
results.

¢ Manchester to Goffstown, N. H.—Rail consumnes
twice as much fuel as trucks.

¢ Winchendon, Mass. to Jaffrey. N. H.—Trucks con-
sume one-fifth more fuel than rail.

® Boston to Newburyport, Mass.—Trucks consume
twice as much fuel as rail.

¢ Goffstown, N. I., to San Francisco, Calif.—Trucks
consume 2.5 times as much fuel. (Assumes truck all
the way.)

Similarly, sample computations by the RSPO of Line
692/693a near Hillsdale, Mich. concluded that the
envirommnental effects of diversion to truck would be
msignificant. As shown in the studies just discussed,
when the trip is short and the load is light, more energy
1srequired to ship by rail than by truck.

- Table 4 and Figure 4 show a frequency distribution
of the abandoned lines (excluded from ConRail in the
PSP) and the energy tradeoff between motor carriers
and rail carriers at specified weights, distances and
lengths of haul. The total estimated fuel consumption

increase due to abandonments is approximately 4.75
million gallons.

5Harbridge House Ine. Methodology for Determination of Fnviron-
mental and Energy Consumption Impacts on Rail versus other Trans-

portation Modes, report prepared for the New England Regional Com-
mission, Boston, Mass., 1975.
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TanLk 4.—Change in fuel requirement due to the abandonment
of rail service

Annual Change in Total
total Average fuel 3 con- changein
Track length ! (miles) Number of numberof number? sumption fuel ¢ con-

lines round of cars per irip sumption
trips per train  (gallons) (thousand
gallons)

59 3,696 2.5 —9.6 —35.5
56 5,396 4.5 —2.3 —12.4
38 4,902 6.8 7.7 37.7
36 4,414 5.8 27.8 122.7
28 4,468 11.9 124.5 556.3
15 2, 583 6.5 §6.2 171.0

12 2,080 9.0 133.7 278.1
9 1,295 10.7 200.3 245.4
8 1,830 6.6 113.3 207.3
3 832 9.1 205.9 171.3
4 1, 050 6.2 131.8 138.4
. X 5 957 15.8 509.3 487. 4
60.165.0________________ 6 1,380 8.1 239.6 330.6
65.1plus _______________ 12 2,234 17.8 923.1 2,032.6
Total.__________ _ 291 37,047 77 . 4,730.5

1 For the 12 tracks with a length of greater than 65.1 miles the average length of
abandonment was 90 miles.

2 This figure was calculated by dividing annual total number of cars by annual total
number of round trips for 1972 as contained in the Preliminary System Plan of the
USRA. (Table excludes Erie Lackawanna light density lines.)

3 This figure is the difference in gasoline consumption between a train and a truck
for ibe given distance and freight load. For track abandonments of .1-5.0 miles, for
instance, it was assumed that trucks would make an average haul length of 5.0 miles.
In cases where trucks will be used to haul the freight from point of origination to
final point of termination, rather than from point of origination to nearest operative
rail line, this assumption will understale the increase in fuel requirements, but in
cases where truck transportation is only used to transport cargo to a rail line this
assumption will overstate the increase in fuel requirements.

4 Change in fuel consumption is equal to increase in fuel consumption per trip
times annual number of trips.

Source: Public Interest Economics Center, The Impact on Communities of Aban-
donment of Rail Service: Final Report, June 1975, prepared for the U.S. Railway
Association.

FIGURE 4.—Percent of Additional Fuel Consumed Due to Aban-
donments* by Line Track Miles
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The estimates of fuel consumption increase due to
abandonment represent 0.002 percent of total fuel con-
sumption in the United States in 1974, If actual meas-
ures of circuity, gradient, type of vehicle and other such
measures were used, the increase could be greater but
still inconsequential. Consequently, if the proposed
abandonments increase allocative efficiency of resources
by only .002 percent (and assuming the efficiency gains
are in industries having average energy intensiveness)
the direct fuel consumption costs of abandonment will
be counteracted.

The total effect on fuel consumption of rail abandon-
ments, even with the most lenient restrictions, seems
of minor significance. Assuming, over time, an increas-
ing ability within the transport industry to curtail
waste emissions per gallon of fuel consumed, the effects
of abandonments on air pollution should become even
more diminished.

The branch line dispositions contained in the FSP
result in the continuation of service to much of the traffic
not recommended for continued service in the FSP.
Table 5 shows a frequency distribution of the lines
excluded from the restructured system by the FSP and
the energy tradeoff between motor and rail carriers at
specified weights, distances and lengths of haul, devel-
oped on the same basis as Table 4. The total estimated
fuel consumption increase due to the discontinuance of
rail service is approximately 2.23 million gallons, 2.52
million gallons less than estimated in Table 4. This esti-
mated increase in fuel consumption represents 0.0009
percent of total fuel consumption in the United States
In 1974.

Expansion of Rail Service

According to a DOT study ¢ of branch line opera-
tions, two trains each hauling 88 net tons of freight and
traveling a distance of 20 miles at 8 m.p.h. would con-
sume a combined total of 91.8 gallons of fuel while one
train traveling the same distance and hauling the same
amount of freight (176 tons) would consume 61 gallons
of fuel, for a net saving of 30.8 gallons. This example
demonstrates on a very small scale the fuel saving ex-
pected from consolidation of rail traffic on fewer rail
lines.

It is conceivable that rerouting mainline traffic may
cause some shippers to use trucking for the entire haul.
If such a diversion occurs, this increased use of trucks
on longer hauls might result in the increased need for
fuel at the ratio of three or four as already described.
A complete evaluation must recognize that each shipper
or receiver’s energy use depends upon the commodity
being transported, the distance between origin and des-
tination, and the net tons of the commodity being trans-

8 U.S, Department of Transportation, The Environmental Impact
Statement On The ‘“Transportation Improvement Act of 1973, 1974, p.
25.
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ported. Thus, a truck hauling a lightweight commodity
via a direct route from origin to destination might be
saving energy as opposed to a circuitous rail route which
required transfers between train and truck at each end
of the trip.

TABLE 5.—Change in Fuel Requirement Due to the Abandonment
of Razil Service?

Annual Average Change in 2 Total 3

Track length Numberof total loaded fuel con- change in

(miles) lines number cars per sumption consump-
of round train per trip tion (thousand

trips (gallons) gallons)

76 2, 502 2.6 -9.6 —~24.0
70 4,128 3.7 —4.7 —19.4
50 3,534 5.5 12,7 4.8
40 2, 549 6.7 36.7 93.5
23 2,481 5.3 41.8 103.7
17 1,368 6.1 59.3 81.1
16 1,304 8.3 119.1 155.3
8 1,124 5.8 80.6 90.5
4 462 6.8 116.1 53.6
6 1,182 8.0 176.9 207.9
1 156 4.1 60. 2 9.3
5 709 10.8 324.3 229.9
4 442 16.1 526.7 232.3
11 1, 862 13.8 511.9 953.1
Total ..____. 329 23,803 6.3 ... 2,231.8

1 This data is based on the Final System Plan and the P1E-C report cited in
Table 4.

3 This figure is the difference in gasoline consumption between a train and a truck
for the given distance and freight load. For track abandonments of .1-5.0 miles, for
instance, it was assumed that trucks would make an average haul length of 5.0 miles.
1n cases where trucks will be used to haul the freight from point of origination to final
point of termination, rather than from point of origination to nearest operative rall
line, this assumption will understate the increase in fuel requirements, but in cases
where truck transportation is only used to transport cargo to a rail line this assumption
will overstate the increase in fuel requirements.

3 Change in fuel consumption {s equal to increase in gasoline consumption per trip
times annual number of trips.

There is, of course, the reverse situation, where the
reorganized rail service will attract some freight that is
now being hauled by trucks with greater energy con-
sumption. Part of this switch of truck freight to train
freight should result from an increased use of intermo-
dal services (TOFC and COFC). The potential diver-
sion of highway traffic by a rehabilitated and efficient
rail system is far greater than any loss of traffic asso-
ciated from the possible abandonment of lines.

Alternative mode energy efficiency was established in
a study 7 which estimates the energy effects of a possible
wholesale diversion of traffic from the railroads in re-
organization to trucks. Table 6 presents the findings of
this study on a state-by-state basis, comparing present
rail energy consumption with estimated truck energy
consumption. Such a comparison involves ton-mile
relationships, load factors and the ratio of gross vehicle
ton-miles to net ton-miles for each mode. In developing
these figures, Wilbur Smith and Associates estimated

7 Wilbur Smith and Associates, Economic Study of Alternative Modes
for Rail Trafiic and Their Costs, Jan. 15, 1975, prepared for the
U.S. Rallway Association.
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the rate of energy use at 670 Btu’s per ton-mile for rail
and 2,700 Btu’s per ton-mile for truck.

Electrification

Railroads currently are the only surface mode of
transport which can accommodate the substitution of
other fuels for petroleun, such as coal, nuclear, hydro-
electric or solar power or other sources.

The electrification of a rail line requires 3 to 5 years.
A minimum of 1 year is required to design the system,
including safety and signal change requirements, and
at least 2 years is required to construct and test the
system. Construction of the electric transinission system
without interference to traffic is a further complication.

TaBLe 6.—Approrimations of Energy Costs of Diversion, by State *

Energy use (Btuin

State trillions)
Rail Truck
All6 . ... 13.50 51.32
New York_ ___.___ ... 1.12 4,27
New Jersey. - . .51 1.94
Pennsylvania _ 5.64 21. 45
Michigan._.________..______________ 1.05 3.98
Ohio_ .. 4.70 14.06
Indlana._ . ___ .. ___ . ____ .. .1.48 5. 62

! Wilbur Smitb and Associates, Economic Study of Alternative Modes for Ratl Traffic
and Their Costs: Final report prepared for the United States Railway Association
Jan. 15, 1975, p. 155. Estimates of the diversion from rail to truck of the intraregional
shipments of 11 commodities on the railroads in reorganization in 6 states were pre-
pared. These 6 states accounted for four-fifths of the intraregional shipments of these
commodities on the railroads in reorganization in the 17-state Region. These intra-
regional shipments amounted to one-fifth of the total rail tonnage originating in the
Region and one-half of the intraregional shipments of these commodities originating
on rallroads in the 6 states.

Electrification requires a large initial investment, its
major disadvantage. Because of the railroads’ difficul-
ties in raising capital, the required investment of
$125,000 to $200,000 per route mile (not including pow-
er stations or transmission facilities) is a formidable
obstacle.® Overall energy considerations may, however,
result in rail electrification projects as part of a compre-
hensive national program to use nonpetroleum fuels.

Air Quality

Clean air is essential for public health and welfare.
Transportation influences the quality of the air; its im-
pact 1s most noticeable in urban centers. The pollutants
involved are carbon monoxide, nitrogen oxides and hy-
drocarbons. The latter two react with sunlight to pro-
duce photochemical oxidants or smog. While carbon
monoxide tends to be a highly localized problem, the
oxidant problem is regionwide. For this reason the En-
vironmental Protection Agency has identified many re-

8 Peat, Marwick, Mitchell, Industrial Energy Studies of Ground Freight
Transportation, July 1974, p. ix—15,
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gions as requiring some form of transportation control
plan to achieve ambient air quality standards.

The USRA Region includes all or portions of 83
Air Quality Maintenance Control Regions (AQCR).
Except for northern New England, most of the Metro-
politan areas within the Region are in violation of
standards; this is especially true in most of the urban-
ized areas.

In early 1972 each state submitted to EPA a plan for
strategies to reduce air pollutants. Due to many de-
lays, some AQCRs may attain standards around 1978
instead of the 1975 target date.

In addition, in 1974 each state identified Air Quality
Maintenance Areas (AQMA) to the EPA. The states
are supposed to amend their State Implementation
Plans (SIPs) to insure maintenance of air quality
through 1985. The SIPs include emission standards for
stationary sources like power plants, in addition to
highway traffic, etc. To the extent that the expansion
of rail or truck activities is offset by improved emis-
sion controls, it would assist the AQMA.

Another consideration with respect to emissions rele-
vant to the FSP is the federal standard calling for the
reduction in air-pollutant emissions from new diesel en-
gines. For instance, exhaust smoke opacity of model year
1974 diesel engines must not exceed 20 percent during
the engine acceleration phase and 15 percent during en-
gine lugging phase. As a result of new engine perform-
ance standards such as these, objectionable aspects of
both truck and locomotive diesel engines will decrease.
Introduction of these new engines will temper the ad-
verse environmental impact of increases in use of both
transportation modes.

Transportation’s contribution to air polluting emis-
sions when viewed by weight indicates that 45 percent
of the aggregate of the five polluting species considered
(sulphur oxides, carbon monoxide, hydrocarbons, ni-
trogen oxides and particulate matter) is due to trans-
portation. A review of estimated relative toxicity of the
five species shows transportation creates only 27.5 per-
cent of the Nation’s air pollution problem and, as stated
earlier, the automobile is the most significant source of
pollution in the transportation sector. The relative toxic-
ity is based on the EPA Primary Ambient Air Quality
Standards and results mainly in diminishing the signifi-
cance of carbon monoxide while placing added impor-
tance on particulate and sulphur oxide emissions.®

The FSP, which is directed mainly at freight trans-
portation, is concerned with the results of substitute
modal use on the environment. The truck is the princi-
pal alternate mode available in the Region.

The relationship between energy input and pollution
output is the same as the energy consumption ratios for
intereity freight movement by rail and truck—about

o The Mitre Corp., Energy and Environmenial Aspects of U.S. Trans-
portation, M1 P-391, Washington, D.C., February 1974.
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four te one. A 1970 study indicated ** that with trucks
carrying almost half as much freight traffic as rail-
roads, truck emissions were approximately double those
of the railroads.

Diesel fuel used by railroads and trucks result in the
principal pollutants already mentioned, angmented with
sulfur, smoke, other particulates and odor. Comprehen-
sive data on diesel-engine exhaust emissions is not
readily available. Battelle Columbus Laboratories, how-
ever, estimated that in 1970 American railroads gen-
erated about 900.000 tons of gaseous emissions (particu-
lates excluded) and 26,000 tons of smoke emissions.

Discontinuance of Service

Generally, the discontinuance of rail service to an in-
dustry or locality will mean that additional truck serv-
ice will be required to transport the freight formerly
carried by rail.

A number of approaches have been taken to compare
the emissions of pollutants from locomotives and diesel
trucks under conditions representing railroad branch-
line freight transportation. These investigations have
considered differences in net loads, locomotive, trip dis-
tance, speed, type of carload and pollutant. Some find-
ings are as follows.

® A four-stroke switch locomotive, frequently used
on branch lines, emits more total pollutants per
one-way trip than trucks for all net tonnages (up
to the 220 ton loads studied) and for all! trip-dis-
tances at least as great as 20 miles (Table 7 and
Figure 5).
A two-stroke supercharged switch locomotive haul-
ing a 220 net ton load emits fewer total pollutants
per one-way trip than the equivalent trucks for
trip distances greater than 10 miles. When the
net load decreases to 132 tons, the trip distance
must increase to 15 miles before the locomotive
pollutes less than the truck (Table 8).
A branch-line train consisting of five or more maxi-
mum-loaded hopper cars produces less air pollu-
tant emissions per net ton mile on a round trip
than the equivalent of trucks. For trains consist-
ing of 10 fully loaded boxcars or 6 gondolas the
locomotive air pollutant emissions are less than
those from trucks bearing the same load (Table
9).
® A 1,500-horsepower locomotive pulling a hopper
car at 20 m.p.h. requires 0.124 horsepower-hour per
ton mile. A 1000-hp locomotive requires 0.083 hp-
hour per ton-mile. When the speeds decrease to
8 m.p.h. the horsepower-hour per ton mile require-
ments and the pollutants produced increase. Use

10 Battelle Columbus Laboratories, A Study of the Environmental Im-
pact of Projected Increases in Inter-City Freight Traffic, AAR, August
1971.

of less powerful locomotives on branch lines will
result in lower air pollutant emissions.

Plans for controlling air pollutants in the Region in-
dicate railroads are a minor source of emissions com-
pared to industrial sources. This is demonstrated in
Table 10 for several areas in Indiana. Thus, the changes
in total pollutant emissions accompanying the shift in
freight from train to truck probably will be small either
for a single line of discontinued rail service or for all
the lines in any geographical area. The impact of the
switch in location of the emission source from railroad
to highway also should be considered in relation to the
resultant air quality adjacent to the highway or the
railroad right-of-way.

Consequently, the switch in freight from train to
truck may have only a slight positive or negative im-
pact on net air pollutant emissions in an area. In addi-
tion, federal standards for new diesel truck engines
require reduced emissions both of invisible gases and
visible smoke. As older trucks are replaced by attrition,
now diesel truck engines will help improve air quality.

TaBLE 7.~—Estimated Total Fuel Consumed, Gallons (Includes
Return Trip)

Net Number One-way trip distance, miles
shipment of
weight Mode vehicle 5 miles— 10 miles— 15 miles— 20 miles—
tons loads fuelused fuelnsed fuelused fuel used

(gallons) (gallons) (gallons) {gallons)

4 RR 1 13.3 21.7 30.1 38.5
MC 2 4.9 9.1 13.4 17.7
88 ... RR 2 18.0 27.9 37.0 45.9
MC 4 9.7 18.2 26.8 35.3
182 ... RR 3 24.5 34.2 43.9 53.5
MC 6 14.6 27.4 40.2 53.0
176 ... RR 4 30.1 40.4 50.7 61.0
MC 8 19.5 36.5 53.6 70.6
220 ... RR 5 35.6 46.7 57.6 68.5
MC 10 24.3 45.6 67.0 88.2

SouRrcE: U.S. Department of Transportation, The Environmental Impact Statement
on “The Transportation Improvement Act of 1973, 1974, p. 25.

FIGURE 5.—Locomotive And Truck Air Pollutant Emissions For
a 220-Ton Net Shipment Over Various Branch Line Distances
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Expeansion of Service

An increase in total railroad ton-miles can be expected
to result in an increase of total air pollutant emissions
from rail operations. Comparisons made of the total
emissions of each pollutant, originating from locomo-
tives, diesel trucks and all other sources in typical urban
Air Quality Control Regions (AQCR’s) show, how-
ever, that neither railroads nor trucks are major con-
tributors in terms of percentage to the total AQCR
problem. Thus, shifts of freight traffic between those
two modes is not expected to cause major concern about
increased pollution. If improved rail service results in
a shift of freight to other modes, the result is expected
to be a net decrease in the transportation sector’s emis-
sion of air pollutants.

Tt is expected that emissions will be reduced by using
cleaner locomotives, applying dust retardants to open
loads of minerals and improving maintenance of tracks.
A suceessful ConRail can have a positive impact on the
air quality of the Region as well as on freight trans-
portation generally.

Rehabilitation, Modernization, and Expansion
of Facilities and Equipment

The FSP contemplates major rehabilitation of exist-
ing facilities and limited construction of new facilities.
No significant pollution impact is anticipated, although
any construction activity will produce pollution, as dust
is raised or machinery is operated.

There may be secondary impacts from the rehabilita-
tion of the railroads in reorganization such as that
caused by the increased demand for steel, gravel and
wood. Gravel mining, lumbering, etc., all produce some
pollutants in the immediate area where the operations
are being performed. It is expected that the load will
be spread over many mines and plants so that the in-
crease in any one neighborhood will not be great.

Supplying new rail may require the erection of a new
rail mill at some steel mill facility. There would be in-
creased production from all components of the iron and
steel manufacturing system, mines, blast furnaces, basic
oxygen furnances, ete. Bach of these would have an in-
crease in pollutant emission accompanying the increase
in anantity of material being processed.

The rail mill itself will contain a furnace and a
scarfer which are major sources of particulates; typical
emissions are 60 and 175 tons of particulates per year
respectively. Both of these constitnte major sources of
emissions. Equipment is available for controlling these
emissions, however, to meet the requirements of air
pollution standards. Thus, consideration should be given
to locating the new rail mill in an area where other
sources of pollution are meeting standards and instal-
ling proper control equipment.

A problem characteristic of the railroads in reor-
ganization is derailments sometimes accompanied by

spillage of toxic materials which produce an emergency
pollution problem. Such derailments are general in-
dustry problems and the solution is better maintenance
of facilities, an objective of the FSP. Rchabilitation
funds will be made available to institute a program re-
sulting in fewer derailments and a conscquent decrease
in air pollution emergencies.

Noise

The physiological. psychological and economic cffects
of noise in the environment led to the pasage of the
Noise Control Act of 1972. Under that Act, the
Environmental Protection Agency identified noise
sources, prescribes noise levels consistent with public
health and welfare and establishes controls to mitigate
the adverse effects of noise. The EPA recently issued
1ts standards for railroad noise emissions (40 Code of
Federal Regulations, Part 201) which established max-
imum emission levels for locomotives under stationary
and moving conditions and for non-motive power rol-
ling stock moving in interstate commerce. In addition,
the EPA coordinates noise control programs in all fed-
eral agencies. In this role, EPA reviews the noise stand-
ards pertaining to occupational health administered
by the Qceupational Safety and Health Administration
of the Department of Labor and noise-related rule-
making of various agencies of the Department of
Transportation.

For the most part, concern has focused on occupa-
tional noise rather than community noise, to which
railroad operations contribute. According to the Com-
merce Department’s Panel on Noise Abatement, “The
various modes of transportation, taken collectively, re-
present the major cause of complaints about noise. Air-
craft noise has received the most publicity in recent
years and is unquestionably the major source of an-
noyance for millions of Americans who live near air-
ports. Although the sound levels involved are much
lower, many more people are annoyed by surface trans-
portation noise, especially from trucks, buses, motor-
cycles and sports cars.” ' No mention is made of rail-
roads in this report. This is because the noise produced
by their operations appears to be of significance only in
a few localized circumstances.

Discontinuance of Rail Service

One of the effects of rail service discontinuance is
likely to be an increased use of trucks. Given their noise
generating capabilities and the number of vehicles op-
erating in a given area, the impact will be a function of
land use and distance to the people and animals affected.

Nevertheless, motor-carrier operations have a greater
noise impact on community residents where more trucks

1 Department of Commerce, Panel on Noise Abatement, The Noise
Around Us: Findings and Recommendations, District of Columbia

(GPO), 1970.
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than rail cars are required to carry the same tonnage.
A typical boxcar can carry from 1.6 to 2.8 times the
load handled by trailers. Also, since the highway routes
that would be used to replace branch line service typi-
cally are longer than the rail routes,'? the total amount
of noise pollution generated by transportation would
tend to increase as a consequence of discontinuance of
rail service.

The problem of quantifying the magnitude of differ-
ence in noise effects between the two modes is complex.
Unless there are people nearby who experience the notse
shock, the decibel level emanating from the vehicle is
irrelevant. The important factor in determining the
trade-off between rail and motor carriers is the location
of the highways and rail lines involved in relation to
population centers.

The noise impact from substituting motor for rail
carrier in handling branch line traffic is not expected to
be significant. Even if accurate methods were available
for measuring the psychological distress caused by noise
pollution, it is highly unlikely that such minimal in-
creases in the general level of noise would cause measur-
able alteration in the stress level of individuals. Con-
sequently, no significant effect on noise pollution of rail
service discontinuance can be expected.

Increasing the Volume of Line and Yard Operations

The source of generated railroad noise can be placed
into two categories—Iline haul (includes branch lines
operation) noise and yard noise. Line haul noise ac-
counts for the type of noise with which the general
public is familiar. It includes noise from wheel-rail
interaction, propulsion, braking and warning system.

The perceived noise level produced by rail operations
depends upon many factors, including :

e The location of rail lines relative to residential or
other frequented areas.

e The location of major highways and streets,

¢ The type of equipment in use,

e The number of grade crossings and state laws
concerning audible warnings,

¢ The number and age of motor vehicles replacing
rail,

® The types of motor vehicle engines in use (diesel
vs. gasoline) and

* The overall level of background noise.

The recently established EPA standards call for rail
rolling stock to meet the following decibel (dB) stand-
ards.

¢ Best maintenance standard for locomotives:
93 dB(A) at any throttle setting except idle, sta-
tionary condition at 100 feet,

12 Puble Interest Economics Center, Community Impacts of Aban-
donment of Rail Service, December 1974, p. 132,

590-512 O - 75~ 8

73 dB(A) at idle, stationary condition at 100
feet and
96 dB(A) at any condition while moving at any
speed at 100 feet.
® Best maintenance standard for rail cars:
88 dB(A) at speeds up to 45 m.p.h. at 100 feet
and
93 dB(A) at speeds over 45 m.p.h. at 100 feet.
e Standard for the operation of newly manufactured
locomotives effective 31 July 1979:
87 dB(A) at any throttle setting except idle,
stationary condition,
70 dB(A) at idle, stationary condition at 100 feet
and
90 dB(A) at any condition while moving at 100
feet.

Adverse community reaction may be expected when
the energy level of an intruding noise exceeds the resid-

ual noise level.’* A USRA consultant ' concluded that
widespread complaints generally may be expected when

the energy equivalent levels exceed the residual level by
approximately 17 dB and vigorous community action is
likely when the excess is approximately 33 dB. Daytime
outdoor residual noise levels vary widely, depending on
the type of community, and can be grouped into the
following approximate ranges:

e Wilderness and rural 16-35 dB
e Suburban residential 3645 dB
o [Urban residential 46-55 dB
e Very noisy urban residential and

downtown city 56-75 dB

Intermittent noises created by multiple single
events—such as infrequent passage of a diesel locomo-
tive, aircraft overflights and the infrequent passage of
diesel trucks on the highway—constitute an important
source of noise pollution. Presumably, people living in
quiet rural communities are likely to be more affected
and irritated by these events than residents of cities.

Those who live within 14 mile of rail lines * or yards
can hear all facets of railroad noise quite well and those
who live or work within 1,000 feet must necessarily
adapt their lifestyle to some extent to accommodate the
intrusion of this noise. At this distance, noise levels are
great enough to interfere with normal activities such as
conversation, television viewing and other activities
which require ability to hear or communicate.*® Qutside

13 Environmental Protection Agency, Community Noise, Office of
Noise Abatement and Control, WR 71-17, Washington, D.C., November
1971,

1 Consad Research Corp.. Community Impacts Resulting From
Loss of Rail Service, Vol. IV, p. 66.

15 Battelle Columbus Laboratories, op. cit., p. 29. It is estimated that
18.3 million people live within one half mile of railroads in urban
areas. This is about 9 percent of the 1970 population.

16 For the national average train traffic the day-night equivalent
noise level at a distance of 1,000 feet is between 55 dB (A), and 60 dB
(A), with maximum levels as high as 70 to 75 dB (A).
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of the half-mile radius, the sound from the rail opera-
tions may be perceived either as noise or merely as part
of the ambient sound level, depending on the nature of
the sound and the attitude of the listener. Sounds which
are tolerated during the day often are disturbing at
night, especially when other activity ceases and the rail-
road noise is the only intrusive sound.

Predicting the effect of train noise on the noise en-
vironment is done by computing the noise level which
will exist at a given point as the result of train noise
combined with other sounds at that location, and inte-
grating the noise levels over a 24-hour period to arrive
at a single number rating (Ldn). The noise impact of
implementing the FSP can be characterized by evalu-
ating the change in the width of the corridors in which
Ldn exceeds values of 55 dB, in the case of residential
and certain institutional uses, or 70 dB in the case of
other uses.

Factors to be incorporated in the analysis of train
noise include the number of locomotives, the length of
the train and the distance to the listener plus the lis-
tener’s reaction to the noise, time of day, number of
trains per day and background noise level. As a first
approximation to noise impact, the computations can be
made in terms of the area in square miles affected by rail
noise. A set of factors, based on a population distribu-
tion estimate were applied to the area data to estimate
the number of people affected. Tables 11 and 12 present
a description of ambient noise levels associated with
various types of land use. These levels assume no rail-
road activity and hence railroad noise would exceed
these levels.

Rail Line Operations.—Evaluation of the impact of
noise from rail line operation at increased traffic vol-
umes requires application of the relationship between
noise contour location and rail traffic volume to situa-
tions in which ambient noise levels, population density
and railroad parameters such as location, schedules and
operational data are known.

Table 13 shows traffic and land use data for four
representative communities as well as the effect on Ldn
contours of adding a 25-percent increment to existing
rail traffic. The results of dropping all traffic from one

TaBLe 11.—Mairiz of Ambient Noise Levels (Assuming No
Railroad Activity) According to Land Use Category

Ldn dB at Representative Locations

Area and Use Type Measured  Location of Measurement Range
Ldn, dB Estimated
Rural:
Undeveloped......_.... 2548 s 20-30
Agricultural_____

Residential........
Resource production_

Recreational . _______
Commereal o eieieiiien
Suburban:
Recreational . .. cccecemeeas
Residential_.._ 51 Filmore, Calif____
Commercial . . 63 Medford, Mass.._.
Industrial ....._........ 57 Medford, Mass._.___..._...._..
60 Illinois Refinery Com-
munity.
Urban:
Recreational . . . meccmccecnn
Residential . __.__._____. 68 Boston, Mass_ . ___._....._ 58-72
Commercial .. ______.... 78 Harlem, N, Y______ s
Industrial .. ... __.____ 70 Amarillo, Tex_______..__._. 90

SOURCE: Battelle Columbus Laboratories, op. cit., p. B-5.

dB =decibels.
Ldn=A modified version of the equivalent sound level to yleld day-night equiva-
lent sound level to determine equivalent sound level for a 24-hour perlod.

of the lines also is shown. The data in the table shows
that the impact of adding a given percentage increase
in traffic produces a smaller impact if the existing rail
traffic is high. The effect of doubling the number of
trains where the initial traffic is two trains per day
affects more people than discontinuing the trains. This
occurs because of the marginal annoyance which the
initial traffic generates outside the Ldn 55 corridor.
Additional traffic increases the likelihood of changing
marginal annoyance to definite annoyance. The train
noise model assumed that the trains are uniformly dis-
tributed with respect to time and trains which operate
between 10 p.m. and 7 a.m. have their noise levels
weighted by 10 dB to account for the increased annoy-
ance during this period.

In the more densely populated portion of the area
affected by rail operations, noise effects are less clearly
defined. For example, when the value of the ambient

TABLE 12.—Illustration of the Effect on Notse Environments of Four Communities of Increasing Rail Line Operation Trafiic

Population Distance to Specified Ldn, ft.
Rall Traffic Volume Density Added People Per Mile
City Trains Per Day Assumed Within 500 Ldn 55 Ldn 70
Speed m.p.h. Feet (People Ldn 55 Ldn 70
Present Projected per Square Pres. Proj. Pres. Proj.
Mile)

Akron, Ohlo. ... _____.._______ 20 25 40 1,662 8,000 9, 000 1,200 1,250 630 32
Altoona, Pa______.___. 16 20 40 3,000 6,400 8, 000 850 1,200 1,873 410
Columbus, In 2 4 40 730 700 1, 500 110 190 221 25
“ e 2 0 .. 730 700 0 110 0 —194 ~31
Boston, Mass_........._____._..___ 120 25 40 20, 660 8, 600 9, 000 1, 200 1,250 7,826 391

1 Equivalent to eight night trains on a 24-hour basis.

Source: Battelle Columbia Laboratories, op. ¢it., p. 33.
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TasLE 13.—Tratn Traffic and Community Characteristics Near Typical Railroad Lines

Number of Maximum Passenger Land use (percent)! People Mileage studied
Popula- freight trains freight trains Passenger per square
City and State tion e ——— speed speed Resi- Business  Other mile Land use  Popula-
Day Night (m.p.h.) Day Night (m.p.h.) dential within tion
500 ft.
Akron, Ohio._____.____._____ 22 18 55 0 0. 40 23 37 1,662 25 31
Altoona, Pa_________________ 5 50 2 2 70 16 18 65 3,000 6 12
Boston, Mass___._______._..__ 4] 8 40 0 0 .. 59 9 32 20, 660 7 7
Cheyenne, Wyo_ NA NA NA 2 0 NA 9 11 79 1,471 15 9
Columbus, Ind.. . 1 1 50 0 [ R NA NA NA 730 ... 20
Denver, Colo____..._._..___ 24 10 60 4 0 NA 12 3 85 3,027 51 26
Durham, N.C.__.__._._..._. 100, 764 11 1 65 0 [ R, NA NA NA 1,780 ... . 31
Michigan City, Ind._. .- 39,369 2 50 2 0 50 29 15 56 608 17 43
Newton, Mass_____ - 91, 055 7 1 50 0 0 . 75 21 4 5,320 6 6
Valparaiso, Ind__..___....__ 20, 020 19 10 60 0 0 43 8 49 1,528 9 9

SOURCE: Background Document/Environmental Ezrplanation for Proposed Inter-
state Rail Carrier Noise Emission Regulations, Report 500/9-74-005a, Office of
Noise Abatement and Control, June 1975; cited Battelle Columbus Laboratorics
op. ¢it., p. 32.

Ldn approaches the value of the Ldn contribution to
rail operations, the exact extent of the area of land
affected and the number of people affected becomes
very sensitive to small changes in existing conditions.
It is also quite likely that the railroad generated con-
tribution to Ldn 55 will be masked in the more densely
populated, high-ambient noise area.

Results of a recent study by EPA show that, based
on the National Average Train Traflic,'’” the number
of people exposed to line operation noise at an Ldn
value of 70 is on the order of one-half million and
the number exposed to Ldn 55 is in excess of 6 mil-
lion. Since the traffic on some portions of the reorga-
nized system is expected to be heavier and operate at
a nearly uniform four trains per hour around the clock
traflic rate, noise exposures in the area can be expected
to run higher than the proportional population data
would indicate.

Yard Operations—A concomitant result of increas-
ing traffic on rail lines will be an increase in the num-
ber of cars handled by switching and classification
yards, as well as an increase.in the number of cars
and locomotives serviced by maintenance facilities.
Just as in the case of line-haul service, the peak noise
levels produced by rail traffic remains the same regard-
less of the number of trains or cars handled. However,
the frequency of annoyance increases and involves
more people, particularly in the case of very objection-
able noises, such as the squeal of automatic retarders
in hump yards.

One of the principal impact factors is the popula-
tion density within a radius of 2,000 feet of the noise

17 See Battelle Columbus Laboratorfes, op. cit., p. 34; the National
Average Train Traffic (Moody) consists of the following :
Urban Areas
4 freight trains by day, 2 by night, 33 m.p.h., 40 cars, 3,800 tons
2 passenger trains by day, 0 by night, 36 m.p.h., 6 cars
Nonurban Areas
3 freight trains by day, 2 by night, 33 m.p.h.,, 40 cars, 3,800 tons
0 passenger trains

! Average percent land use near railroad lines for reorganization area cities within
500 feet of track: 33.4 residential, 16 business, industrial and other 50; mileage studied,
117.

centers of the yard. Beyond this distance, the noise
contribution of the yearly operations is of the same
order of magnitude as an acceptable noise level. Fur-
thermore, other urban noise sources will mask the noise
of yard operations, especially in daytime hours.

An estimate of the increase in noise due to increased
numbers of cars handled by a typical yard shows that
an increase of 15 percent in cars handled by the yard
will increase the equivalent day-night noise level, Ldn,
on the order of 1 decibel, and increase the distance of
the Ldn 55 contour by a factor of 1.07.

The EPA study of railroad yard noise indicated that
concern for rail yard noise is more local than national,
and substantial reduction in community noise around
rail yards would be obtained through implementation
of the locomotive noise level regulations. EPA noise
regulations apply only to line haul operations as the
agency felt that railroad noise generated at a fixed
facility best could be controlled by local action.

Maintenance of Right-of-Way.—Maintenance of
right-of-way is a temporary activity for any particular
location and as such, noise effects produce less environ-
mental impact than permanent activities. Activity may
range from extensive rebuilding of the roadbed and in-
sertion of ties and new rail to routine grading and bal-
last tamping.

Water Quality, Plants and Wildlife **

As the population has grown, the sources of water
pollution have expanded. General concern with elimi-
nating wasteful use of raw materials has spurred mod-
ern technology to reduce waste release and encourage
more recycling. Furthermore, government mandates at
all levels and educational efforts have been introduced
to discourage such pollution.

15 Battelle Columbus Laboratories, op. ¢it., Appendix B, Water Quality
and Biota.
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In general, nonuse of a rail line within a community
may produce some minute improvement in local water
quality through the elimination of herbicide leaching
and runoff.

Several million dollars are spent annually by the rail-
road industry on water pollution control (Table 14).
Efforts are being made to prevent pollution problems
through use of improved facilities, more modern tech-
niques and improved management. In the case of rail-
roads, water quality can be affected by accidental spills
of chemicals or other harmful substances from train
wrecks, herbicide use, drainage disruption and leakage
of oil and lubricating fluids. The seriousness of the situ-
ation depends on ground water levels, proximity to wa-
ter surface seepage and the biodegradability of the for-
eign substances.

TaBLE 14.—Funds spent by railroad industry in areas relating
to water pollution control

Area 1972 1973 Projected/
year
Weed and brush control_________._......__ $20, 236, 000 Same Same
Pollution from maintenance shops._._____ 16, 580,000  $30, 808, 000 $873, 000
Diesel fuel ofl pollution___._____._______._ 9, 105, 000 8,584,000 _._._____.._._.
Wastewater pollution. ... . _____._..____ 1, 496, 000 5,792,000 __ ... _____
Hazardousspills.....________ .. _______.__._ 1,225,000 .. ... ___
Disposal of corrosion inhibitors_._________ 534,600 218,000 __________.._.
Disposal of sanitary wastes____.._...___.__ 4,763,000 120,836,000 527, 000

11973-74.

SOURCE: Battelle Columbus Laboratories, Environmental Assessment of the System
Plan, Apr. 30, 1975, prepared for the U.S. Railway Association.

A more serious threat to water quality is posed by the
wide application of pesticides to railroad rights-of-way
for weed and brush control. This control zone consti-
tutes a firebreak to protect adjacent properties from
sparks emitted during running or braking operations
by the wheels of the railroad cars. Spillage of fuel used
is infinitesimal.** Railroads have introduced concrete
and steel service platforms, with basins and connected
sewer systems, to miniinize the principal problem asso-
ciated with spillage—the generation of fuel-water
emulsions and sludge. USRA endorses this practice and
suggests its continuance by ConRail.

Abandonment of Buildings and Facilities

Abandonment of yards and shops will prevent water
pollution from further spillage or dumping of crank-
case oil, fuel oil and wastewaters but does not stop the
pollution that results from past practices. Problems
associated with fuel oil and crankease oil present in the
soil will continue to persist. Measures to prevent and
clean up contamination of groundwater and runoff into
surface waters still will be needed in those yards that
already have this pollution problem.

Abandonment of buildings and facilities will produce

1 Peat, Marwick, Mitchell, op. cit.

an immediate decrease in pollution of the plants and
wildlife of a region. Persistent problems as those in
water pollution still will be present in terms of runoff.

Expansion of Service

For increased service to be possible, there is a need
for upgrading and intensified maintenance of the
rights-of-way and tracks. This will entail several prob-
lems relating to water pollution as well as some benefits.
If additional lines are added, weed and brush control
will require increased herbicide usage. More trains and
cars will increase miscellaneous oil drops and other
substances along rights-of-way. Sanitary waste dis-
posal should increase only at the yards and not along
the tracks.

One of the positive benefits of increased service result-
ing from upgrading and maintenance will be a lowering
of hazardous spills. Wrecks resulting in hazardous
spills are a direct reflection of poor right-of-way and
car fleet conditions. Upgrading should lower the inci-
dence of hazardous spills and subsequent hazards to man
and biota.

Rehabilitation and Expansion of Buildings and Facilities

Rehabilitation and expansion of yards, shops and
stations will result in more facilities required for con-
trol of spills and waste handling. Significant steps
taken toward all types of water pollution abatement
will improve conditions.

Land Use, Social and Cultural Environment

This section deals with the potential impact of the
FSP on the human environment; that is, the social,
economic and cultural activities of the affected commu-
nities. These effects have been examined from a land
use perspective to stress the spatial importance of these
changes. Abandonment of lines, buildings and other
facilities have the potential of completely changing
present patterns of land use. The other potential
changes include increased or decreased service, consoli-
dation, electrification and rehabilitation/moderniza-
tion/expansion of facilities and equipment. These
changes may have significant long term effects.

Impacts resulting from these changes upon particular
geographic areas, of course, are analyzed best on a com-
munity-by-community basis. Implications on the socio-
economic structure are discussed thoroughly in Chapter
2 of this Supplemental Report.

Battelle Columbus Laboratories developed a compati-
bility matrix showing the relationship and compati-
bility between existing land use changes and changes
that the FSP might engender.?

20 Battelle Columbus Laboratorles, Environmental Assessment of the
System Plan, Apr. 30. 1975, prepared for the U.S. Railway Associa-
tion. See Appendix C. Compatibility matrix,
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The following variables are useful in measuring the
changes in compatibility that may occur.

Economic Social Cultural
Economic Community Historic Interest
Displacement Cohesion
Land Value Demographic
Employment Accessibility
Safety

The measurements describe under what conditions
low, moderate and high impacts can be anticipated.
Potential consequences of FSP changes are shown in
Figure 6 and are discussed below. Many of the potential
consequences depend on the land use patterns that now
exists in the communities and along the rights-of-way.

The disposition of abandoned right-of-way will de-
pend on the actions of other public and private agencies
interested in both rail and nonrail uses of the land.?* A
survey was made of all states, municipalities and re-

2 Thomas J. Humphrey, Framework for Predicting Exzternal Impacts
of Railroad Abandonment, Studies in Railroad Operations, and Eco-
nomics, Volume 17, Department of Civil Engineering, Massachusetts
Institute of Technology, Cambridge, Mass., pp. 52-66.

gional commissions in the 17-state Region and of all
federal agencies requesting their recommendations for
designations of alternative public uses under Section
206(c) (1) (E) of the Act. These recommendations have
been summarized in Chapter 9 of the FSP and the
Appendix B to Part ITI.

There will be efforts to preserve the integrity of the
rights-of-way. Many of the states are interested in
maintaining the track network as is, under subsidy. If
this is not feasible, alternative preservation techniques
will be sought. In the future, the rights-of-way may
recover market value because of changes in regional
development or resource utilization. If the track is
abandoned, however, the future utility as a railroad
right-of-way declines to zero. There has been considera-
ble discussion of the possibility of “land banking” such
rights-of-way for possible future use. USRA has pro-
posed the establishment of a rail bank of branch lines
which may provide access to fossil fuel reserves (see

Chapter 9).

Railroad rights-of-way, however, may be maintained
for other purposes. For instance, a state, the federal

Fiaure 6.—Definition of Impact Parameters

Magnitude of impact

Parameter

Low impacts Low- to moderate-impacts

Moderate impacts

Moderate- to high-impacts

High impacts

Community cohesion._ __ ® Mixing of moderate and e Mixing of different cultural/
high income groups. ethnic groups.
@ Intrusion by outsiders.

Economic displacement_ ® Motor carrier dependent

business loses rail scrvices
(at least 90 percent of all
shipments are by motor
carrier).

Land value.____________ ® Nonrail dependent prop-
erties lose rail service (at
least 90 percent of all ship-
ments are by motor carrier).

Safety. ... ______________ ® Infrequent or no trains.
® Trucks separated from
other traffic andfor truck
traffic of low density.
Accessibility_ _._________ ®If change in land use is
within walking distance of
the principal users or con-

® If change in land use is ac-
cessible by mass transit.

sumers.
® Some inconvenience in
gaining access to the
changed land use.
Employment. . _____._._ ® Few jobs are affected and/

or displaced labor rapidly
finds other employment.
Demographic. ... _____ ®No significant structural
changes in the population
of a particnlar region be-
cause of migration.
Historical significance_.. ® Rail facility is not of an @ Rail facility is listed in the
historical nature. Recgister of Historic Places

as having local significance.

® Rail facility is recognized
by a local historical society;

Chamber of Commerce, etc.

® Mixing of low- and moder-
ate-income groups.

® Motor carrler/rail depend-
ent business loses rail serv-
ice (shipments by motor
carrier are between 70 and
90 percent of total ship-
ments).

® Rail/motor carrler depend-
ent properties lose rail serv-
ice’ (shipments by motor
carrier are between 70 and
90 percent of total ship-
ments).

® Change in use is within a
reasonable driving dis-
tance; less than 30 minutes
driving time.

® Change in use is adjacent
to a linear barrier (such as
a rail line).

® Mixing of low- and high
income groups.

® Rail-dependent  business
loses rail service (at least
30 percent of shipments are
by rail).

® Completely rail dependent
properties lose rail service
(at least 30 percent of ship-
ments are by rail).

® Frequent train passage.
@ Truck congestion on urban
streets.

® Change in use is greater
than 2 hours driving time.

@ Large percentage change in
unemployment (groater
than 2 percent). (€11

eSignificant structural

changes in the population
of a particular region
because of migration.

® Rail facility is listed in the ® Rail facility is recognized ® Rail facility is listed in the

Register of Historic Places
as having regional signif-
icance.

by a State historical society

Register of Historic Places
as having national signif-
icance.

SoURCE: Battelle Columbus Laboratories, op. cit., p. 38.




108

government, a local or regional agency or private con-
cern may purchase, lease or otherwise acquire such
property for various purposes. These may include such
uses as mass transportation corridors, recreation, util-
ity rights-of-way or conservation areas. The impacts of
these land use changes will differ by area.

Reduced Service

Perhaps the major negative impact from the USRA’s
recommended reorganization will be loss of service to
some users. These reductions in service are necessary to
improve the economic self-sufficiency of the restructured
railroad system. The actual loss of rail service may be
less extensive than described in the FSP. Some of the
solvent carriers may provide service because of com-
plementary effects on other parts of their system. A
shipper also may decide to maintain track and sidings
if rail service is required. The consequence cf private
operation at the same level of service is assumed to have
no change from the present system.

Increased Use of Trucks—From an economic point
of view, the increased use of trucks can have some bene-
ficial impacts. Increased use of trucks suggests that
trucking businesses presently serving operations affected
by line abandonments will need to expand their busi-
ness. If a particular area or region should experience
a significant increase in truck activities and competi-
tion, this area could incur an expansion of its economy.

Consolidation and Increased Service

Some areas may receive an increase in service due to
their importance (strategic location) as major transfer

terminals or switching yards within the system. This
increase may be necessary in order to avoid yard con-
gestion and delay in delivery of freight. There does not
appear to be any direct consequences upon land use.

Cultural Issues

System changes may have impact upon facilities of
cultural importance. For instance, architecturally or
historically significant terminals or lines may be affected
by proposed abandonments. Public interest in forestall-
ing such occurrences finds expression in such legislation
as a recent amendment to the Rail Passenger Service
Act, passed by the Senate, which would authorize the
Secretary of Transportation to provide financial and
technical assistance to restore rail passenger terminals.
Railroads are an integral part of the history of many
communities which owe their very existence to them.

The National Endowment for the Arts estimates that
20,000 of the 40,000 stations built in the United States
during the 19th and early 20th centuries are still stand-
ing. They are given minimal maintenance and some
have been abandoned. Yet they form a significant part
of America’s heritage. Ranging from Victorian cottages
to massive Moorish fortresses, some stations represent
irreplaceable architecture which can be restored and
converted to accommodate various uses. For example,
Union Station in Washington, D.C. was built in 1901.
It was now being renovated and will become a visitor’s
center for tourists. In other cases, stations have been
used as educational facilities, museums, shopping plazas
and restaurants.




4

Unified ConRail Alternative
Structure

In the Final System Plan, USRA recommended an industry
structure which depends on the acquisition by the Chessie System
of a substantial part of the railroads in reorgamization. Should
Chesste not accept USRA’s offer of these properties, however, the
Association recommends as an alternative structure the creation of
a “Unified ConRail,” made up of substantially all of the railroads
in reorganization.

This chapter describes the financial performance, operating
plan and rehabilitation program of the Unified ConRail alterna-
tive. USRA has concluded that the Unified ConRail structure offers
the greatest opportunity for rationalizing the plant and facilities
of the railroads in reorganization, increasing their operating ef-
ficiency and minimizing government financing. A Unified ConRail,

however, would eliminate effective intramodal (rail-rail) compe-

tition in a large section of the eastern part of the Region.
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This chapter of the Supplemental Report describes
the financial performance, operating plan and rehabili-
tation program of Unified ConRail, the alternative in-
dustry structure to the FSP recommended system pro-
posed by USRA.

Unified ConRail is the system which would result if
the Chessie does not accept the offers for the Erie Lack-
awanna and Reading properties set forth in the FSP.
It would include essentially all the rail properties of
the railroads in reorganization, now scheduled for
transfer and conveyance under the FSP. Unified Con-
Rail would integrate properties and operations of the
Penn Central, Erie Lackawanna, Reading, Lehigh Val-
ley, Central of New Jersey, Ann Arbor, Pennsylvania-
Reading Seashore Lines and Lehigh & Hudson River,
into a single rail system in the Region of approximately
17,000 route miles. Unified ConRail thereby offers the
greatest potential to rationalize plant and facilities,
increase operational efficiency and minimize government
financing. Implementing this option, however, would
eliminate effective rail competition in a large and im-
portant area in the eastern part of the Region.

As in the case of the FSP recommended system, the
financial and operating advantages of the Unified Con-
Rail option can be achieved only if certain precondi-
tions are assured. They include:

¢ Relief from unprofitable passenger and light den-
sity line operations,

® A greater degree of flexibility in freight pricing
policies,

e Government financing to supplement private sec-
tor financing and internally generated funds to
support the rehabilitation program, initial operat-
ing losses and working capital requirements and

® Repayment of federal financing and the payment
of interest or dividends on government financing.
This must be related to ConRail’s cash flow and
cannot be a burden during the early years of its
operations.

By 1985 the net government investment in Unified
ConRail could be substantially less than that required
by the recommended system in the Final System Plan,
even though the increased costs of merging additional
rail operations results in Unified ConRail having peak
requirement for government funding greater than for
the system recommended in the Final System Plan
($2.026 billion versus $1.841 billion). The primary ad-
vantage of Unified ConRail, its ability to generate ex-
cess cash, occurs in the latter half of the planning period
and enables it to commence repaying the government
investment sooner than under the FSP recommended
system. On the other hand, the Unified ConRail struc-
ture carries with it disadvantages owing to the fact that
it would give great market power to a single rail com-
pany. It is unlikely that Unified ConRail would enjoy

a regulatory and legislative environment as favorable
as that afforded to enterprises subject to intramodal
competition. This disadvantage may prevent Unified
ConRail from achieving its projected success. Specif-
ically, the apparent advantage of Unified ConRail
would be diminished if it is not able or permitted to
achieve, as projected here, the same degree of success
in being fully reimbursed for passenger and light den-
sity line losses, increased expenses caused by inflation,
delays in positive regulatory action on pricing reforms
and protection of the freight traffic gateways of the sol-
vent railroads as projected for the FSP recommended
system. It is USRA’s opinion that the differences in
these factors under the two options would be such as
to reduce significantly the apparent advantages of Uni-
fied ConRail relative to the recommended system. Uni-
fied ConRail also may be required to make federal in-
come tax payments sooner than would ConRail under
the system recommended in the FSP. This would reduce
the amount of excess cash generated by Unified ConRail
relative to the recommended system.

The financial forecasts developed for Unified Con-
Rail project a loss * of $359 million in 1976 on total rev-
enues of $3,302 million. Net income * of $151 million is
expected to be realized in 1979 and increase to $1,009
million by 1985 (this level of income in 1985 could be
reduced by as much as $500 million when income taxes
and interest on 7.50% Debentures are taken into ac-
count). The program of capital improvements and
capitalized maintenance-of-way expenditures proposed
for Unified ConRail would total $6,844 million, includ-
ing $4,863 million for roadway and $1,981 million for
equipment acquisition. Maximum government funding
would total $2,026 million for the Unified ConRail sys-
tem, with no new cash funding required after 1979.

Operations and Facilities Planning

The same approaches and techniques employed in the
preparation of the FSP recommended system were
used to preparean operations plan, equipment program
and rehabilitation program for a Unified ConRail.

The major differences between the two systems arise
from the greater coverage by Unified ConRail of areas
such as Chicago, Akron-Youngstown, Buffalo, north-
ern New Jersey, Harrisburg and Philadelphia. With
this greater coverage and resulting larger traffic flows,
Unified ConRail would be able to use a more effective
blocking strategy, taking advantage of the larger flows
moving between similar origins and destinations. Uni-
fied ConRail also would have increased opportunities
for terminal consolidation.

Unified ConRail, with a larger fleet of cars and loco-
motives, accordingly would have a larger equipment ac-
quisition and repair program than the FSP recom-
mended system.

1 Income before income taxes and interest on 7.509, Debentures.
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Tts requirements for both rehabilitation and normal-
ized maintenance would be somewhat higher than under
the program outlined in Chapter 1 of this Supplemental
Report. The Unified ConRail rehabilitation program,
however, would not increase in proportion to the in-
crease in tonnage, as the opportunities would be greater
to consolidate main-line routes and terminals. Under
Unified ConRail, tonnage is expected to grow by 16 per-
cent between 1973 and 1985.

The operations and facilities plans proposed for Uni-
fied ConRail are designed to:

e Improve loading per car,

Improve the physical plant,

Improve rolling stock utilization,

Improve road and terminal facility utilization and
Improve management effectiveness.

Freight Operations Planning

The same operations planning approach and plan-
ning tools, including the blocking and train formation
models, the yard capacity simulation model and the dis-
patch simulation model, were used in preparing the
projected operating plans for Unified ConRail and the
FSP recommended system. Unified ConRail’s data base
and network design unlike the FSP recommended sys-
tem, includes in ConRail all the traffic and territory
served by the Erie Lackawanna and Reading. The
major coordination projects with other carriers and
the transfer of the Penn Central markets in the Tri-
Cities area of Michigan to the Grand Trunk Western
and on the Delmarva Peninsula to the Southern Rail-
way remain the same as in the FSP recommended sys-
tem. In the Unified ConRail structure, however, the
Charleston market would remain in ConRail and would
not be transferred to the Chessie System.

Route Selection—The addition of the Reading and
Erie Lackawanna systems to the ConRail network re-
sults in the following adjustments to the FSP descrip-
tion of main-line routes.

The program to remove most through freight from
the Northeast Corridor to alternate routes would re-
main basically the same as that described in Chapter 1
of this report. Unified ConRail, however, would be op-
erating entirely on its own lines north of Philadelphia
instead of operating with trackage rights over several
lines of the former Reading that now are planned to
be part of the Chessie under the FSP recommended
system.

Unified ConRail would not be faced with the same
operating constraints that under the FSP system pre-
clude ConRail from moving mineral traffic from Phila-
delphia to Bethlehem, Pa. over the Chessie System (for-
mer Reading), necessitating the movement instead over
the less desirable Penn Central route via Morrisville,
Pa., and Phillipsburg, N.J.

The inclusion of the Erie Lackawanna in Unified
ConRail would add an additional east-west main-line
route between Chicago and northern New Jersey. This
route would be downgraded, with traffic moving be-
tween Chicago and the Youngstown area operating
over the Penn Central route via Toledo and Cleveland.
Former Erie Lackawanna traffic between Chicago and
Buffalo would operate on the former Penn Central
route via Toledo, Cleveland and Erie. Former Erie
Lackawanna traffic between Chicago and northern New
Jersey would move to Allentown either via Buffalo and
Wilkes-Barre, Pa., or via Pittsburgh and Harrisburg,
Pa. The traffic would then be moved to Phillipsburg via
the former Lehigh Valley, and then to Hoboken, N.J.
via Port Morris, N.J. over the former Erie Lackawanna.
Local freight service would be maintained on the former
Erie Lackawanna main line as required.

As with the FSP option, between Marion and Day-
ton, Ohio, former Erie Lackawanna traffic would be re-
routed over the former Penn Central, with the exception
of the former Erie Lackawanna main line between
Bowlusville, Ohio and Dayton. This line would con-
tinue to be operated, enabling Unified ConRail to bypass
the congested operation through Springfield, Ohio with
through freight trains. Between Cleveland and Youngs-
town, most of the former Erie Lackawanna traffic would
be routed over the former Penn Central via Alliance,

Ohio.

Classification Yards and Terminal Operations

The inclusion of the Erie Lackawanna and Reading
systems into the ConRail operation presents both an
opportunity and a problem. There is the opportunity to
realize larger additional savings from consolidating
terminal operations than is possible under the FSP
system, since inclusion of the Reading and Erie Lack-
awanna systems creates additional overlapping Con-
Rail terminal operations in Philadelphia, Buffalo,
Chicago, Youngstown, Wilkes-Barre-Scranton, Syra-
cuse and Utica which can be rationalized.

Overlapping operations also provide an opportunity
to implement a better blocking strategy than that pro-
posed in the FSP recommended system because Unified
ConRail would be moving more traflic between common
origin-destination locations. This would enable it to
sort that traffic more effectively and eliminate some in-
termediate switching.

The problem associated with realizing these addi-
tional opportunities to consolidate operations and to sort
cars more effectively is that in so doing, ConRail would
be placing an increased workload upon the surviving
facilities in the consolidated terminals.

The Association’s recommended operating plan for
Unified ConRail recognizes the potential capacity over-
loads and has adjusted them where required. For ex-
ample, some additional westbound traffic in the Unified
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ConRail network would be blocked at Conway Yard in
Pittsburgh, Pa., to alleviate congestion at Elkhart
Yard.

In Buffalo, where Unified ConRail would have two
modern classification facilities, Frontier Yard (former
Penn Central) would serve as the eastbound staging
area for Rochester, Syracuse, New England and New
York City traffic, while Bison Yard (50 percent former
Erie Lackawanna and 50 percent Norfolk & Western)
would handle the classification requirements for traffic
moving to northern New Jersey, Philadelphia, Harris-
burg and points south.

In the Youngstown area, where the Penn Central
operates through agreement in Pittsburgh & Lake
Erie’s Gateway Yard and Erie Lackawanna operates
in Briar Hill Yard, there is a possible need for a new,
modern classification facility to handle the traffic of
both on a consolidated basis.

In Philadelphia, where the Reading operates from
Port Richmond Yard and Penn Central’s operations
focus on Greenwich Yard, it is proposed that Unified
ConRail consolidate merchandise traffic operations at
Port Richmond and mineral traffic operations at
Greenwich.

In Harrisburg, where Penn Central operates Enola
Yard and Reading operates Rutherford Yard, it is pro-
posed that Rutherford serve as the classification facility
for all traffic moving through the Lurgan Gateway.
Enola would function as the classification yard for
north-south and east-west traffic.

In northern New Jersey, the operations of the Erie
Lackawanna are physically quite separate from those
of Penn Central, Lehigh Valley and Central of New
Jersey, providing little opportunity for additional
terminal consolidation in this area. The one exception
is the Port Reading Yard of the Reading, which Con-
Rail would own and operate under the Unified ConRail
option, while in the FSP recommended system it would
be owned by the Chessie System, with ConRail allowed
operating rights.

As a result of the changes in classification yard and
terminal operations described above, the Erie Lacka-
wanna facilities in Marion, Niles, Mansfield and Day-
ton, Ohio, Scranton, Pa., and Syracuse and Utica, N.Y.,
would be downgraded from their present role or closed.

In terms of existing operating problems and poten-
tial improvements, the Reading and Erie Lackawanna
generally are faced with the same problems of man-
agement effectiveness and labor productivity as were
discussed in Chapter 1 of this report. Recommended
actions in the area of terminal improvement for a Uni-
fied ConRail, therefore, would be the same as for the
FSP recommended system.

Because of its greater opportunities to consolidate
terminal facilities and refine blocking strategy, it is

projected that Unified ConRail would achieve a 15 per-
cent reduction in its terminal operations cost during
the next 10 years as compared to 13 percent for the FSP
recommended system. Because Unified ConRail would
include the operations of two additional railroads and
approximately 20 percent more volume, however, it is
expected that implementation of any operating im-
provements would be delayed by one to two years com-
pared to the FSP recommended system. During the
initial years, Unified ConRail also would be burdened
with additional start-up costs resulting from the in-
creased merger requirements.

Road Capital Improvement Projects

Road capital projects differ somewhat from the FSP
recommended option where different plant configura-
tion, improved facilities, etc., are necessary to support
the operation plan for Unified ConRail. Table 1 sum-
marizes the projected Unified ConRail road capital im-
provement program. A summary of expenditures for
the major maintenance-of-way accounts is shown in
Table 2.

Intermodal Operations

Incorporating Erie Lackawanna and Reading inter-
modal traffic into Unified ConRail would cause rela-
tively few changes to the route and terminal structure
developed for the FSP recommended system. Inter-
modal traffic of these two roads accounted for approx-
imately $40 million in revenues in 1973 and involved
298,000 loaded trailers (including some which are inter-
changed with the Penn Central, Lehigh Valley and
Central of New Jersey). The Association developed an
operating plan that incorporated approximately 80 per-
cent of this traffic. The same general criteria were used
in evaluating those traffic flows recommended for reten-
tion, including relative profitability, traffic balance and
volumes. These additional traffic flows could be accom-
modated under Unified ConRail by incorporating two
additional facilities—the Reading terminal in Philadel-
phia and the Erie Lackawanna terminal at Croxton,
N.J. All other major traffic generating points would be
served from terminals to be retained under the FSP
recommended system.

Additions to ConRail’s intermodal capital program
would be required to handle the projected traffic growth,
particularly in the Chicago and New York terminals.
Projected 1976 traffic volumes would require the addi-
tion of two daily trains between New York and Chicago.
These trains would operate to and from the Erie Lacka-
wanna’s Croxton terminal, over the present Erie Lack-
awanna line to Montgomery, N.Y., and thence via the
Penn Central through Albany, Buffalo and Cleveland
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TaBLE 1.—Unified ConRail annual road capital program by project (1976-80)

(Dollars in millions)

1976 1977 1978 1979 1980 5-year total Estimated 10-year total
1981-85
I. Yard and terminal:
Number of profects. . .o . 15 15 10 7 4 51 — —
Investment 13 23 14 7 9 66 — —
II. Communications and signalling:
Number of profects. . ... ... 13 31 14 4 3 65 — —
Investment. .. . ... 4 3 6 4 3 20 — —
II1. Safety and environmental
Number of projects. 16 7 4 — 1 28 — -
Investment ... ... oo 7 1 — —_ — 8 - —
IV. Service and operating:
Number of projects. . ... ... 11 13 10 7 4 45 — —
Investment 8 9 10 3 38 — —
V. Workshops and machinery:
Number of projects. . ocooomoom e 35 26 26 19 16 122 — —
Investment. . .. ... 13 17 14 11 11 66 — -
VI. Intermodal facilities:
Number of projeets_ .. ... ... ] 5 8 2 5 26 — —
Investment 2 ] 7 2 9 28 — —
VII. Bridges, buildings and other:
Number of projects. .- ococo e 14 4 3 3 1 25 — —
Investment_ .. ... 3 2 ] 11 7 29 — -
VII. — - — — _— —— 188 —
VIII. Track improvements 9 9 11 14 17 60 87 —
IX. Road additions associated with removing freight service
from electrified northeast corridor_________..__._____ ] 22 19 22 32 101 - —
Total:
Number of projects_ _ ... ... ___ 110 101 75 42 34 362 — —
Investment (1973 dollars) _ ... ... ____..__ 65 91 86 81 91 414 270 684
Investment (inflated) . _____ .. .. ______________ 87 132 136 140 169 664 613 1,277

TABLE 2.—Mazintenance-of-way ezxpenditures— Unified ConRail

(Millions of 1973 Dollars}

1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 Total
MAJOR ACCOUNTS
24 24 26 26 26 26 26 26 26 26 256
4 50 53 54 54 55 55 56 56 56 533
18 18 23 31 37 38 39 40 40 41 326
29 31 33 32 33 3 35 35 35 36 333
15 15 16 16 16 17 17 17 17 17 163
Track laying and surfacing - 99 103 93 98 101 103 103 104 104 105 1,013
Communications and signals 37 37 38 38 38 39 38 38 38 38 379
Malntaining joint facilities—Net debit.__._ 4 4 4 5 4 4 5 4 5 5 44
Other M of W accounts - 121 126 118 123 125 126 126 126 126 126 1,243
Additions and improvements.....__....... 65 91 86 81 91 54 54 54 54 54 684
Total M of W expenditures.._.__.___ 456 499 490 504 525 496 498 500 501 504 4,973
UNINFLATED
M of W expenditures capitalized........... 197 238 254 264 282 249 252 254 255 257 2,502
Cost of salvage removal to accumulated
depreciation_..__..__.._________......_. 14 16 18 20 22 22 22 22 22 22 200
M of W expenditures charged to operating
@XPeNSeS. | e cmeameea- 245 245 218 220 221 225 224 224 224 225 2,271
Total M of W expenditutres. . ... 456 499 490 504 525 496 498 500 501 504 4,973
INFLATED DOLLARS
M of W expenditures capitalized........... 263 346 403 454 522 494 533 572 614 662 4,863
Cost of salvage removal to accumulated
depreciation._ ... ... . . ... 19 23 29 34 40 43 46 49 53 56 302
M of W expenditures charged to operating
CXPOIISES - -« cee e e eee e mm e 328 356 345 379 410 448 474 505 539 579 4,363

Total M of W expenditures._........ 610 725 77 867 972 985 1,053 1,126 1,206 1,297 9,618




to Chicago. This would permit the continuation of ded-
icated intrastate TOFC train service to upstate New
York points, which is not economical for the recom-
mended FSP system. It will be necessary to acquire
approximately 2,000 highway trailers from the Erie
Lackawanna and Reading to handle this additional
traffic.

The principal benefits of consolidating intermodal
traffic flows under the Unified ConRail concept would
be an increase in the size of average TOFC/COFC
block sizes. This will facilitate more direct train serv-
ices, increase the opportunities to balance traffic flows
(thus continuing more services) and encourage more
interline run-through operations. The addition of Erie
Lackawanna long-haul traffic would permit ConRail
to initiate transcontinental intermodal run-through
train service, avoiding intermediate handling and
switching operations.

Equipment Requirements

Unified ConRail, compared to the FSP recommended
system, would have a larger initial and projected 1985
car and locomotive fleet and a somewhat larger car and
locomotive repair and acquisition program. In terms of
car utilization improvement, it is projected that Unified
ConRail would be able to improve its utilization by 28
percent during the next 10 years, the same increase pro-
jected for the FSP recommended system.

Freight Cars—The table below summarizes the dif-
ferences between Unified ConRail and the FSP recom-
mended system in terms of car fleet requirements.

FSp Unified
ConRall ConRail

Beginning inventory—1975 145, 246 176, 462
Ending inventory—1985_ __ ... .. ... 94,374 115, 609
Retirements—10 yr. . ... . 75, 027 85, 956
Acquisitions—10 ¥r_ ..o oo iiaccaces 24,155 25,103

With the addition of the Reading and Erie Lacka-
wanna freight car fleets, ConRail would acquire in the
Reading fleet freight cars that are in good condition
relative to the fleets of the other railroads in reorganiza-
tion. Thus, as can be seen in the above table, Unified
ConRail’s freight-car acquisition requirements are only
3.9 percent greater than the requirements for the FSP
strategic option, even though ending 1985 fleet require-
ments are 22.5 percent greater in Unified ConRail. In
terms of freight-car capital requirements, Unified Con-
Rail is projected to spend $1.055 billion (inflated dol-
lars) in the next 10 years compared to $1.0 billion for
the FSP recommended system.

Locomotives—The following table summarizes the
differences between Unified ConRail and the FSP sys-
tem in terms of projected locomotive fleet supply.
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Fsp Unified
ConRall ConRall

Beginning inventory—1975:

Road freight - e iiiaial 1,576 1,936
Road switcher_________ . ... 1,565 1,721
Yard switcher. . . ... 902 1,080
X0 7Y ORI PPIN 4,043 4,737
Projected fleet—1985:
Road freight. . .. 1,673 2,079
Road switcher_ .. ... 1,471 1,631
Yard switcher ... . ... 856 990
Motal . e 4,000 4,700
Retirements—10 years:
Road freight. ... .o 201 355
Road switcher..____ S, .- 393 488
Yard switcher. .. ... ... 521 547
OBl o i 1,205 1,380
Acquisitions:
Road freight.._ . . s 388 498
Road switcher____.___ .. .. 721 824
Yard switcher . oo oo eeaes 45 31
MOUAL. oo oo e 1,154 1,353

As the table indicates, Unified ConRail’s locomotive
acquisition requirements would be proportionately
larger than for the FSP systems, indicating that in ac-
quiring the Erie Lackawanna and Reading locomotive
fleets, ConRail would be adding locomotives that gen-
erally are in the same condition as are the locomotives
of the other railroads in reorganization.

Maintenance-of-E quipment Facilities—The facili-
ties for maintaining locomotives and freight cars would
require capital improvements at most of the major shops
under both systems. Under Unified ConRail, however,
additional shops would be acquired. Their projected
usage is as follows:

¢ Reading Locomotive Shop, Reading, Pa. It would
be used as a yard switching locomotive repair
facility.

¢ Reading Car Repair Shop, Reading, Pa. It would
be used as a supplement to the Samuel Rea shop of
the former Penn Central in repairing freight cars.

® Frie Lackawanna Locomotive Shop, Hornell, N.Y.
This shop would be closed or its activities curtailed
under a Unified ConRail option.

¢ Erie Lackawanna Car Repair Shop, Meadville,
Pa. This shop would be closed or its activities cur-
tailed under a Unified ConRail option.

¢ Erie Lackawanna Locomotive Shop, Marion, Ohio.
It would be phased out under the unified ConRail
option.

As was the case with the FSP recommended system,
Unified ConRail would be responsible for the mainte-
nance of commuter passenger equipment and locomo-
tives used in commuter passenger operations.
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Maintenance and Rehabilitation of Physical Facilities

The maintenance requirements, whether accelerated
to eliminate deferred conditions or maintained at nor-
mal levels to prevent deterioration, are related most di-
rectly to the size of the plant and the use it receives.
Under Unified ConRail, the additional markets served
and the increase in traffic from these markets require a
larger plant than that of the FSP recommended system.
The additional track mileage, structures, signal systems
and other facilities in Unified ConRail have conditions
much the same as those examined in the FSP recom-
mended system.

The development of work programs necessary to pro-
vision of adequate service levels required an application
of the strategies detailed in Chapter 1 of the Supple-
mental Report. USRA traflic studies provided the gross
tons to be carried on the lines in Unified ConRail.
From this information, miles of track in each of the
tonnage categories were developed and the applicable
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rehabilitation and maintenance strategies were applied.
A summary of this revised strategy is shown in Table 3.

No significant change in the availability of materials,
equipment or manpower is expected from those identi-
fied for the FSP recommended system. Development of
annual maintenance programs enabled estimation of the
requirements for equipment and materials outlined in
Table 4.

Assumptions supporting maintenance programs for
facilities other than track, communications and signals,
structures, etc., remain the same. Increased require-
ments relate to the size of the plant.

Manpower requirements to support the work pro-

grams developed for Unified ConRail are shown
below.

Manpower requirements

Year Employees
1976 21,176
1980 ___ e ____._ 18, 703
1985 e __ 18,597

TaBrLe 3.—Summary of Unified ConRail rehabilitation strategy

NORMAL MAINTENANCE AND FIRST PRIORITY REHABILI-

TATION PROGRAM Track

miles

This is a 10-year program providing for normal mainte-
nance and complete rehabilitation of those 1lines
which are proposed to carry 20 million or more gross
tons per track annually plus those lines on which an
operating speed of 60 m.p.h. is desired for piggyback
trains. These trains are proposed to carry approxi-
mately 65 percent of ConRail’s projected tonnage.____
This program also includes rehabilitation of major clas-
sification yards which support these routes_.___.____

5, 775
2,160

NORMAL MAINTENANCE AND SECOND PRIORITY REHABILI-
TATION PROGRAM

This program includes those lines which are proposed to
carry 5 to 20 million gross tons per track annually.
This is a longer range rehabilitation program which
will be carried out concurrently with the first priority
program as resources become available. These lines
are proposed to carry approximately 51 percent of

ConRail’s projected tonnage_ .. __________ 7,574

NORMAL MAINTENANCE—RDG AND EL COMMUTER
LINES

This includes normal maintenance on the lines of the
RDG and EL on which passenger service will be oper-
ated. (This does not include the EL line from Cleve-
land to Youngstown on which passenger service will
be operated by the Chessie.) _______________________ 1, 060

NORMAL MAINTENANCE—NO REHABILITATION

The lines included in this category are proposed to
carry 1 to 5 million gross tons per year. Normal main-
tenance levels will be applied on such lines, but such
lines are not included in the rehabilitation program.
These lines are proposed to carry approximately 4

percent of ConRail’s projected tonnage. .. ... _____ 5, 456

ESSENTIAL YARD TRACKS WHICH SUPPORT LINES CARRY-

ING 1TO 20 MILLION GROSS TONS Track

miles
These yard tracks will be included in the Association’s
normal maintenance program,; however, rehabilita-
tion activities on this trackage will be performed only
to the extent such rehabilitation is required to sup-
port train operations. (Note: The traffic on these
tracks is included in the estimate shown for second

priority and 1 to 5 million gross tons categories.)____ 1,900

HOLDING MAINTENANCE—NO REHABILITATION

The lines in this category include those lines which are
proposed to handle under 1 million gross tons an-
nually plus essential supporting yard and switching
tracks. This category will receive the level of mainte-
nance necessary to support operations at 10 m.p.h.
These lines are proposed to carry less than 1 percent
of ConRail’s projected tonnage.

Running track_ .. _____ . L _____
Yard and switching tracks___________ . ______

2, 861
4, 464

NO MAINTENANCE—NO BEHABILITATION

This includes yards and switching tracks not presently
deemed necessary to support ConRail’s operations.
These lines are proposed to carry approximately less
than 1 percent of ConRail’s projected tonnage______ 2,620

Total _ 32, 810

The following trackage will receive holding maintenance on an
interim basis:
Light density lines available for subsidy.._ .- 111,838
Northeast Corridor (to hold trackage until arrange-
ments are complete for rerouting on the Chessie
System) oo 445
Second main tracks to be maintained on an interim
basis until signalling projects allowing for their re-
tirement are complete_ . ________________________ 729

11t should be noted that the figure 11,838 includes all track miles
assoclated with the light density lines and not the route miles reported
elsewhere in this chapter.
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Tasie 4—Summary of USEA proposed programs
plans for additional material and equipment
This table lists equipment acquisitions over and above exist-

ing roadway work equipment. The capital program also provides
for snme replacement of existing equipment as it wears out.

Year USRA programs provide for:
19751 Initiation of training program
12 new tie gangs
1 new rail gang
12 new surfacing gangs
224 special ballast cars
84 tie cars
480 miles of rail laid under
Section 215 (projected)
2.5 million ties installed under Section 215
(projected)
1976 Additional welding line
4 new tie gangs
3 new rail gangs
3 new welded rail trains
400 special ballast cars
40 tie cars
727 miles of rail laid
4.14 million ties installed

1977 Additional welding line
6 new tie gangs
1 new rail gang
400 special ballast cars
40 tie cars
739 miles of rail laid
4.57 million ties installed
1978 Additional welding line
New reclamation plant *
1 new rail gang
4 new welded rail trains
400 special ballast cars
40 tie cars
934 miles of rail laid
4.23 million ties installed

1979 Major new rail welding facility
2 new rail gangs
4 new welded rail trains
400 special ballast cars
25 tie cars
1,154 miles of rail laid
4.23 million ties installed
1980 2 new rail gangs
4 new welded rail trains
200 special ballast cars
25 tie cars
1,340 miles of rail laid
4.23 million ties installed
1981 4 new welded rail trains
1,340 miles of rail laid
4.23 million ties installed
1982 1,340 miles of rail laid
4.23 million ties installed
1983/4/5 1,340 miles of rail laid per year
4.25 million ties installed per year

1 Activitles in 1975 are Included In the Association’s Section 215
program discussed in Chapter 1 of the supplemental report.

2 A reclamation facllity reclaims and rebuilds rall material, such as
frogs, switch polints, joint bars, spikes, bolts, etc., made available from
renewals and track retirements for use elsewhere.

Marketing

The marketing analysis discussed in Chapter 7 of the
Final System Plan was based on the Association’s pre-
ferred structure for the Region, consisting of a rail sys-
tem comprised of ConRail, an expanded Chessie Sys-
tem, Norfolk & Western and the smaller solvent rail
carriers. Unified ConRail, however, would serve a ma-
terially larger market and, as a result, it is projected to
have additional tonnage and revenue. The following
discussion describes and quantifies the significant mar-
keting differences between the FSP recommended sys-
tem and the Unified ConRail option.

Unified ConRail would serve a larger territory and
would generate more traffic and hence more revenues
than ConRail as defined in the preferred system. Table
5 contains the forecast of freight revenues for Unified
ConRail. By 1985, uninflated freight revenues are ex-
pected to be $2,547 million, reflecting a composite
annual growth rate of 1.6 percent over the 12-year
period. Similarly, it is expected that 463.8 million tons
would be carried by 1985, reflecting an annual tonnage
growth of 1.39 percent from 1973 to 1985. Table 6 con-
tains annual tonnage projections for the major com-
modity groups.

The $391.7 million increase in freight revenues be-
tween 1973 ($2,155.3 million) and 1985 ($2,547.0 mil-
lion) consists of several components.

(In miéllions of
1973 dollar®>

Basic economic growth - $341.5
Selective rate increases 63.0
Diversion to long-haul routes________________________ 54.8
Light density line abandonments____________________ (50.0)
Market transfers to solvent carriers_________________ (17.6)

Total increase. $301.7

Each of these components except the last item is larger
than the comparable figures in the FSP recommended
system and reflect the larger market being served. The
market transfers to solvent carriers component is lower
for the Unified ConRail option because several impor-
tant market transfers would not occur. The $17.6 million
remaining reflects the transfers of the Delmarva Penin-
sula and the Michigan Tri-Cities area markets which
would occur under both options.

The selective commodity rate increases included in
the Unified ConRail forecast are shown in Table 7.
These selective rate adjustments total $63 million for
noncompensatory traffic and services and are included in
freight revenues. The assumptions underlying these
projections are stated in the FSP, Chapter 7, pages
177-181.
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TABLE 5.—Unified ConRail revenue forecast

(In millions of 1973 dollars)

Revenue 1973 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985
Farm produets... ... ... ... 84.2 61.3 65.7 82.6 73.4 75.5 76.5 7.7 78.9 80.0 81,3
Metallicores. ... ... __ 97.5 79.8 85.4 80.5 84.3 96.2 99.0 101.9 104.7 107.7 110. 6
[0 O 242.5 242.5 251. 4 250. 8 258.1 272.9 283.7 295.1 307.0 319.3 3319
60.5 52.0 53.0 50.7 52.9 56.8 57.5 58.1 58.8 59.5 60.3
203.6 186.2 186.0 172.8 169.9 170.4 172.3 174.3 176.2 178.3 180.3
Lumber _ . .. 74.1 61.0 62.8 58.2 65.5 78.4 80.4 81.6 82.8 84.0 85,3
Pulp and paper.._ 128.5 117.7 124.7 130.6 133.5 139.6 145, 2 150.0 155.0 160.1 165,7
Chemieals__ ... .. ... 169.8 152.9 159.8 152.9 155.2 164.9 168.3 172.0 175.8 179.7 183.7
Stone, clay,and glass_ _.._...._...__._.... 82.0 68.8 69.3 64.6 69.6 .7 79.7 81.4 83.2 85.1 87.0
Primary metals_ ____ - 194.2 179.6 192. 4 186. 2 190.8 208.0 214.8 221.5 228.8 236.2 243.7
Transportation_ ... .. ______ . ____._.__.._ 265.3 235.3 265.4 246.0 252.3 287.8 298.3 309.0 320.7 332.5 4.7
Waste. . e iaaeicaes 83.6 77.3 82.7 89.4 91.3 98.6 101.5 104.68 107.6 110.7 113.9
3.4 29.5 31.4 30.7 3.3 33.4 33.8 34.3 #.7 35.4 35.9
TOFC Y ol 215.3 183.6 202.6 200.0 208.6 225.9 235.9 246.6 257.9 270.1 282,9
Other (non-TO¥FC)__ .. ... 222.8 183.9 193.5 189.8 194.1 208.7 214.5 220.5 226.5 233.2 239.8
TOtal .« oem oo e 2,155.3 31,011.4  22,02.1 1,985.8  2,030.8  2,195.8  2,261.4  2,328.6  2,398.6  2,471.8 2,547.0
1 Includes all TOFC movements. 3 Excludes light density line subsidies.
TABLE 6.—Unified ConRail tonnage forecast
(Millions of Tons)!
Tonnage 1973 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985
Farm products. ... .________.__. 14.2 10.7 1.1 11.9 10.5 10.9 11.0 11.2 1.5 11.8 1.7
Metallic ores._ - . 39.2 32.3 33.7 31.4 32.8 31.5 38.7 39.6 40.9 42.1 43.3
Coal. ... 100.3 1019 104.8 104.5 107.6 113.8 118.3 123.2 128.2 133.5 138.8
Nonmetallic minerals_ . 24.8 21.3 2.3 19.6 20. 4 22.1 22.2 22.6 22.8 23.3 23.5
Food produets. .__._. 310 28.7 28.2 25.7 25.1 25.3 25.5 25.6 25.9 26. 4 26,5
Lumber. ____.. 10.8 8.9 8.9 7.9 8.9 10.6 10.6 10.9 11.0 11.5 11.6
Pulp and paper.. 24.5 22.3 22.8 22.0 22.3 23.8 24,6 25.5 26.3 21.1 28.1
Chemiecals. .. .......... 26.8 24.3 24.9 23.5 23.5 25.0 25.5 26.0 26.6 27.2 217
Stone, clay and glass. 19.0 16.2 15.9 14.7 15.7 17.6 17.9 18.2 18.6 19.0 19.5
Primary metals. .. 34.6 32.0 33.5 32.0 32.8 35.7 36.9 38.1 39.5 40.8 42,2
16.3 14.4 15.7 14.3 14.7 16.5 17.2 17.7 18.5 19.3 20.0
19.1 17.8 18.7 17.6 18.0 19.8 20.3 20.9 21.8 22.4 23.1
8.3 7.6 7.9 7.7 7.8 8.5 8.6 8.6 8.7 8.7 8.8
10.3 8.3 9.3 9.0 9.5 10.6 11.2 11.9 12.7 13.5 14.3
22.1 20.1 20.7 19.6 19.9 21.7 22.3 22.8 23.5 240 24.7
Total. -l 401.3 366.8 377.4 361. 4 369.5 399. 2 410.8 422.8 436.5 450. 4 463.8

1 Tonnage contains some double counting because of joint movements by two or
more constituent ConRail carriers; this double counting was eliminated in preparing

TABLE 7.—Rate adjustments included in the unified ConRail
revenue forecast

Increases
Commodity (Mitlions)
Farm produets_ . $10. 1
Metallic ores__ - U .1
Coal e 2.3
Nonmetallic minerals. .1
Food _ . ___________ 1.3
Lumber 1.8
Pulp and paper— e 10.5
Stone, clay and glass_ o el .9
Primary metals_________ e e .2
Transportation equipment.___ e 2.8

Subtotal
Ancillary Services

pro forma revenue and expense projections for ConRail.
2 A small amount of TOFC traffic is also included in the other commeodity groups.

Financial and Cause of Change Analyses

The assumptions concerning the future state of the
economy, rates of inflation, freight revenue rate relief
and improvements in operating efficiency used in devel-
oping the Unified ConRail financial forecasts are iden-
tical to those used in Volume 1 of the Final System
Plan (issued July 26,1975).

The “cause of change analysis” reconciles Unified
ConRail’s financial performance to the 1973 perform-
ance of the railroads in reorganization and appears in
Tables 8 and 9. The analysis was calculated on an unin-
flated (1973 dollar) basis to separate the effects of in-
flation from changes associated with the reorganization
and rehabilitation of the plant. A discussion of the
specific factors responsible for the changes follows.
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Unified ConRail pro forma statements of income (loss) before interest on 7.60%, Debentures, income lazes and exiraordinary item

[Millions of inflated dollars]
Years ending December 31,
1976 1977 1978 1979 1980 1981 1982 1983 1984 1985
Operating revenues:
Frelght . e 2,646 3,018 3,143 3,461 3,909 4,897 4,784 5,188 5,622 6,101
L2717 O 131 149 144 147 159 164 168 173 179 185
Freight revenues. _____ oo 2,777 3,167 3,287 3,608 4,158 4, 561 4,952 5,359 5,801 6, 286
Passenger revenues and operating loss subsidies. ... ____ ... ____.__.__ 525 587 611 658 707 756 801 851 904 964
Total rallway operating revenues. ________________________.___.____._. 3,302 3,734 3,898 4, 266 4,865 5,317 5,753 6,210 6, 705 7,250
Operating expenses:
Maintenance-of-Way . ___ .ol 349 390 393 443 493 550 506 647 704 768
Maintenance of equipment . . 477 503 541 566 593 648 617 k1l 781 842
Transportation... .. ... 1,467 1,599 1,541 1,576 1,712 1,825 1,930 2,052 2,194 2,351
General and administrative and other expenses 207 224 217 219 234 253 271 290 316 343
Freight operating expenses__________._____________ . ___________._. 2, 6500 2,716 2,692 2,803 3,032 3,276 3,474 3,716 3,995 4,303
Passenger operating expenses__._________ . _____________...___.____ 525 567 611 658 707 756 801 851 904 964
Total rallway operating expenses. .. _.________.___._____.__..______._ 3,025 3,283 3,303 3,461 3,739 4,032 4,215 4,567 4,899 5,287
Net rallway operating revenues___._.______.___.________.____________ 2 451 595 805 1,126 1,285 1,478 1,643 1, 806 1,983
Otber income (expenses):
Netearhlre ... s (282) (325) (308) (281) (286) 2n) (301) (341) (381) (427)
Payroll taxes .. (243) (265) (257) (263) (282) (301) (315) (334) (358) (38FY
(64) (68) (72) (76) (80) (84) (88) (93) (98) Qae:
@) (14) (14) (18) (¢ )] ) @ 5 18 H
Total other expenses, net_..___________...... T T (616) (672) (651) (638) (665) (665) (711) (763) (819) (89"
Income (loss) before interest expense, income taxes, and extraordinary
73 (339) (221) (56) 167 461 620 767 880 987 1,09
Interest expense (excluding interest on 7.50%; Debentures)_._____._...______ 20 17 15 16 21 26 k] 49 65 82
[ncome (loss) before interest on 7.509, Debentures, income taxes and ex-
traordinary ftem____________ .. $(359)  $(288) $(7D) $151 $440 $594 733 $831 $922  $1,000

NOTE.-—These forecasts are presented primarily for the purpose of comparing operating results and, therefore, exclude income taxes, and 7.509% Debentures and other securities

and the related interest and dividends thereon.

Unified ConRail pro forma balance sheets

[Millions of inflated dollars]
December 31,
1976 1977 1978 1979 1980 1981 1982 1983 1984 1985
ASSETS
Current assets:

Cash ____ L $26 $28 $28 $29 $58 $219 $324 $368 $474 $535
Temporary cash investments. 191 207 206 215 231 249 264 282 302 325

Accounts receivable less allowance for doubtful
accounts. ..o 361 412 427 469 541 503 644 697 754 817
Material and supplies, at average cost__. 268 288 303 325 345 3 98 423 451 482
Special funds_______.______....________ 44 51 53 58 67 73 79 86 93 101
Other current assets._.__.____.._.._ . ___......_._. 24 25 25 26 29 31 33 5 k2 9
Total current assets_____._.._________..._...__._ 914 1,011 1,042 1,12 1,271 1,542 1,742 1,921 2,111 2,300

Property and equipment, at cost:

Road and facilities. ... . .. . ___________ 592 1,338 1,791 2,311 2,804 3,336 3,905 4,517 5,177
Transportation equipment______._________________ 388 499 576 657 812 902 1,154 1,479 1,828 2,215
980 1,436 1,914 2,448 3,123 3,706 4,489 5,384 6,345 7,302
Less accumulated depreclation.____.____.._.______ 45 106 183 278 401 555 74 966 1,235 1,550
935 1,330 1,731 2,170 2,722 3,151 3,748 4,418 5,110 5,842
Land. .. icmcceemens 55 55 55 55 55 55 55 55 55 55
Net property and equipment_________._..______ 990 1,385 1,786 2,225 2,777 3,208 3,803 4,473 5,165 5,807
Otherassets. ... . i ccmicienos [ 74 77 8 97 108 114 124 134 146
Net passenger assets. _ ... ... o .cooo_oo_ 173 187 205 240 2 315 356 398 42 488
Totalassets. ... iieceeooooo $2,142 $2, 657 $3,110 $3,671 $4,422 $5, 169 $6, 015 $6, 916 $7, 852 $8, 831

- He)

e b b
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Unified ConRazl pro forma balance sheets—Continued

(Millions of inflated dollars)

December 31,

1976 1977 1978 1979 1980 1981 1982 1983 1984 1985
LIABILITIES AND EQUITY
Current liabilities:
Accounts and wages payable. .. ... ... $183 $198 $198 $206 $222 $239 $253 $270 $200 $312
Accrued liabilities_....._... o 379 410 409 427 459 496 525 560 601 646
Other current liabilities_ __ R, 117 133 138 152 175 192 208 225 244 264
Current portion of equipment obligations..._.._... 42 41 41 36 36 39 48 64 80 23
Total current Mabilitles. ... _.______.___... 721 782 786 821 892 966 1,034 1,119 1,215 1,315
Long-term debt (excluding 7.50% Debentures), less
current portion of equipment obligations___.._______ 197 157 151 163 263 309 474 682 803 1,120
Other noncurrent liabilities (excluding deferredincome
taxes):
Penston Mability - - - .. _. 44 40 36 32 27 23 17 12 [ S
Casualty reserve. . ... _._ . . __ .. __._____ 32 71 108 111 125 132 137 138 144 149
Other. i 73 126 173 189 221 237 260 284 303 331

Total liabilities (excluding 7.50% Debentures
and deferred income taxes) ... ... __.....___ 1,067 1,176 1,252 1,316 1,528 1,667 1,922 2,235 2,561 2,015
Commitments and contingencies
Excess of passenger assets over Mabllities and freight

equity . i iiieeao 151 165 183 218 255 293 M 376 420 466
Passenger corridor expenditures—contra.....__..______ 9 62 114 152 211 211 211 211 211 211
Additional funding requirement—government. 800 1,376 1,753 2,026 2,026 2,026 2,026 2,026 2,026 2,026
Funds available for distribution.. ..ol (24) (206) (493) (849) (1,279) (1,766)
Amount assigned to conveyance assets for pro forma

purposes:

452 452 452 452 452 452 452 452 452 452
22 22 22 22 22 22 22 22 22 22
Excess of assets over liabilities and equity (excluding
7.50% Debentures and deferred income taxes).. (359) (596) (666) (515) (48) 704 1,541 2,443 3,439 4, 505
Total liabilities and equity. ... ... ____.____ 2,142 2, 657 3,110 3,671 4, 422 5,169 6, 015 6,916 7,852 8,831

NoOTE.—These forecasts are presented primarily for the purpose of comparing operating results and, therefore, exclude income taxes, and 7.50% Debentures and other se-
curities and the related interest and dividends thereon.

Unified ConRail pro forma sources and uses of funds and required financing

[Miliions of inflated dollars]

Years ending December 31,

1976 1977 1978 1979 1980 1981 1982 1983 1984 1985
Sources of funds:
Income (loss) before interest on 7.509, Deben-
tures, income taxes, and extraordinary jtem._._. ($359) ($238) ($71) $151 $440 $504 $733 $831 $922 $1, 009
Add expenses not requiring outlay of funds:
Depreciation—road and facilities ._____________ 22 34 43 04 83 103 122 143 165 189
Depreciation—transportation equipment_.____ 29 32 37 40 46 52 61 76 93 112
Funds provided from (used in) operations
before interest on 7.509, Debentures, in-
come taxes, and extraordinary item ___.__.. (308) (172) 14 255 569 749 916 1,050 1,180 1,310
Net proceeds fromroad and facilities retired...... 8 7 4 2 4 7 10 12 14 17
Net proceeds from transportation equipment
retlred oo eeeecamme e 4 6 6 6 7 9 10 11 12 13
Increase (decrease) in other noncurrent liabilities. . 149 87 78 17 39 23 21 18 22 24
Total sources of funds, excluding financing,
interest on 7.50% Debentures, income taxes
and extraordinaryfitem.... ... __.... (149) (72) 102 280 619 788 957 1,091 1,228 1,364

590-512 O - 75 - 9
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Unified ConRail pro forma sources and uses of funds and required financing—Continued ‘

[Millions of inflated dollars] ‘

Years ending December 31,

1976 1977 1978 1979 1980 1081 1082 1983 1084 1985

Uses of funds (excluding repayment of 7.50% De-
bentures and dividends):
Additions to road and facilities. ... . ... .. 648 346 403 453 522 404 533

572 614 662
Additions to transportation equipment. .. 403 127 93 96 171 106 266 339 363 401
Increase in net passenger assets____.____ N 173 14 18 35 37 38 41 42 44 46
Repayment of equipment obligations. R 48 41 41 41 37 36 39 47 64 81
Increase (decrease) in otherassets____._.__._____.._ 65 8 4 9 10 13 7 9 12 9
Increase in working capital (excluding current
portion of equipment obligations)........_..___. 235 35 27 40 78 200 141 110 110 102
Total uses of funds (excluding repsyment of
7.509, Debentures and dividends)...____._. 1,572 571 586 674 855 887 1,027 1,119 1,207 1,301
New financing required (excluding income taxes,
repayments, and interest on 7.509, Deben-
tures and dividends)___...._ . _____..__. $1,721 $643 $484 $394 $236 $09 $70 $28 ($21) ($63)
Sources of financing:
Equipment obligations_... .. ... .. ... $287 ... .. $35 $48 $137 $85 $213 $271 $201 $321
Excess of passenger assets over labilities and
trefght eQUItY - oo oo oes 151 14 18 35 37 38 41 42 “ 46
Additional financing provided by capital stock
and 7.509, Debentures, net of interest on 7.50%,
Debentures, Income taxes and extraor- !
Ainary 16em oo 1,283 629 431 311 62 (24) (184) (285) (356) (430)
Total finaneing........o. oo ... $1,721 $643 $484 $394 $236 $99 $70 $28 ($21) (363) '
Increase (decrease) in working capital (excluding cur-
rent portion of equipment obligations): :
Increase (decease) in current assets: ]
Cash s $26 $2 $— $1 $29 $161 $105 $74 $76 $61
Temporary cash investments._._._._._._.._.._ 191 16 1) 9 16 18 15 18 20 23
Accounts receivable less allowance for doubt-
ful accounts . _.._.._... Ce-- - 361 51 15 42 72 52 51 53 57 63
Material and supplies. - ... - 268 20 15 22 20 32 21 25 28 3l
Speclal funds._...._......_.. - 44 7 2 5 9 6 (] 7 7 8 ]
Other current assets.... ... ... ... ... 24 1 — 1 3 2 2 2 2 3
(Increase) decrease in current liabflities: [
Accounts and wages payable . _......._.._..._. (183) (15) — (8) (16) amn (14) Qan (20) (22) ‘
Accrued Uabilities......._...... (379) 31 1 (18) (32) @n (29) (35) (41) (45)
Other current liabilities (117) (16) 5 (14) (23) an (16) an (19) (20)
Increase in working capital (excluding current
portion of equipment obligations) . . ..__.._..._ $235 $35 $27 $40 $78 $200 $141 $110 $110 $102

NOTE.—These forecasts are presented primarily for the purpose of comparing operating results and, therefore, exclude income taxes and 7.50%, Debentures and other
securities and the related interest and dividends thereon.

Revenues Light density line subsidy receipts by Unified Con-

Rail are estimated to be $39 million in 1976 and $41
million in 1977. This subsidy does not include a return ]
on Investment because, consistent with the Act as it
now stands, the Association assumed that title to the
light density line assets will not be acquired by Con-
Rail.

Total freight operating revenues are expected to in-
crease $427 million from 1973 to 1985. The major rea-
sons for the improvement are increases in selective
rates, light density line subsidies in 1976 and 1977, Uni-
fied ConRail’s increased share of long-haul traffic in
the Region and a substantial increase in physical vol-

ume of traffic. These revenue increases are detailed in
Table 9 and highlighted below.

The Association again assumes that the ICC will
grant selective freight rate increases on shipments of
specific commodities which move under rates not fully
covering their costs. These selective rate increases are
expected to add $24 million in revenues in 1977, $62
million in 1978 through 1980 and $63 million thereafter.

Revenue increases associated with diversions of long
haul traffic to ConRail are estimated to rise $9 million
over the 1973 level in 1976 and ultimately to increase
$55 million in 1979.

Changes in traffic volume and commodity mix are
estimated to reduce revenues by $272 millien in 1976
compared to 1973, but to increase revenues by $309 mil-
lion over 1973 by the final year of the planning period.

4—
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Total freight revenues will be $224 million less in 1976
than in 1973, but are projected to be $427 million more
by 1985 than in 1973. (See Table 9.)

Expenses

Maintenance-of-way (MOW) expenses appear in the
cause of change as expenses requiring cash and noncash
charges, i.e., depreciation. The MOW expenses requir-
ing cash are lower throughout the planning period than
1973, reflecting the impact of depreciation accounting.
MOW expenses are relatively higher in 1976 and 1977
than in later years because ConRail will operate over
light density lines which will require some mainte-
nance. Depreciation expense in 1976 will be less than in
1973 because the road assets acquired have a lower book
value. During the planning period, net income reflects
the impact of capitalizing and subsequently depreciat-
ing assets under depreciation accounting.

Maintenance-of-equipment (MOE) expenses are sep-
arated into two categories and are displayed in Table
8 as expenses requiring cash and noncash charges, i.e.,
depreciation. MOE expenses are expected to be high-
er throughout the planning period than in 1973,
reflecting a higher level of heavy repair expense. Since
equipment assets acquired by ConRail have a lower book
value, the depreciation expense associated with these
assets will be lower than the 1973 figures throughout
the planning period.

Transportation expenses are expected to be signif-
icantly lower throughout the planning period than in
1973. The expense is higher in 1976 and 1977 relative to
later years, primarily due to the costs of merging the
eight rail carriers. The reduction in these expenses from
1973 levels are expected to range from $39 million in
1977 to a high of $209 million in 1979.

Net car hire paid is expected to decline in 1976 com-
pared to 1973 due to reduced volume and is expected

to remain lower from 1978 through 1985, reflecting
the implementation of improved equipment utilization
systems. The largest reduction is estimated to be $96
million in 1981.

Payroll taxes in 1976 through 1978 are greater than
in 1978, reflecting the operation of light density rail
lines and increased maintenance and rehabilitation ef-
forts. The decline in expenses for the last 7 years is due
to decreased direct labor costs.

Income tax credit represents a reduction in operating
expenses on the 1973 financial statements of Penn Cen-
tral (PC), stemming from tax allocation agreements
between PC and its various subsidiaries and other mis-
cellaneous adjustments of the parent company’s income
tax liability.

Property and other tazes are estimated to be $6 mil-
lion less than in 1973 throughout the planning period.

Other rents, interest and miscellaneous income and
expenses are expected to reduce net income from the
1973 level because Unified ConRail will not have the
income from nonoperating real estate properties of the
PC. In later years, ConRail’s interest income from
short-term investments reduces this difference.

Defaulted interest is $93 million less than was in-
curred by the railroads in reorganization, since Con-
Rail would not be assuming their outstanding debt, cur-
rently in default.

Equipment interest should decline in ConRail’s first
years as a result of lower equipment indebtedness. As
ConRail acquires new equipment under traditional
methods from the private capital markets, equipment
Interest expense increases.

Leased line payments are $32 million less than the
amount incurred by the railroads in reorganization in
1973, since the underlying assets rather than the leases
themselves will be conveyed to ConRail.

TABLE 8.—Unified ConRail, cause of change analysis, reconciliation of income statement with bankrupt carriers

(Millons of 1973 dollars)

1976 1977 1978 1979 1980 1981 1982 1983 1984 1985
Income before government financ-
ing costs, income taxes and
extraordinary item:
1976-85 period (depreciation
basis). . ... ($225) ($117) $7) $129 $206 $368 $422 $462 $499 $533
1973—base yesar .. ........_... (183) (183) (183) (183) (183) (183) (183) (183) (183) (183)
Difference..............__..__ ($42) $66 $176 $312 $479 $551 $605 $645 $682 $716
Operating revenue._ ... _.___..___.. ($224) ($88) ($176) ($128) $49 $120 $192 $267 $346 $427
Operating expenses:
Maintenance-of-way:
EXpenses....._c.cooocaaann 6 5 33 29 29 25 26 27 25 25
Deprecfation.__._....___.. 9 1 (9) (18) (29) (39) (48) (58) (67) ()

Total. oo ooeeeeeeeeao. 15 6 24 11 — (14) (22) (31) (42) (52)
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TaBLE 8.—Unified ConRail, cause of change analysis, reconciliation of income statement with bankrupt carriers—Continued

(Millions of 1973 dollars) {

1976 1977 1978 1979 1980 ' 1981 1982 1983 1984 1985
Maintenance of equipment: fo)
EXpenses... ..o o...._._. (46) (38) 37 @n 19 (26) (19) (19) (19) (18)
Depreciation......__...._.. 40 38 36 34 31 29 25 18 11 3
Total ..o (6 — [6)) 7 12 3 6 1 8 (15)
Traffic ... ... 6 5 6 5 3 2 1 1 — 1) P:
Transportation.__._.__._.____. 50 39 1568 209 199 202 205 204 199 194
Miscellaneous. _____._.________ — — — — — — — — — —
General ... __........... (18) (18) — 9 12 13 12 11 10 9
Operating expenses..._.___ 47 32 187 241 226 206 202 184 159 135
0)
Net car hire.... 46 20 43 73 78 96 83 65 49 30
Payroll taxes_._ .. 19) (18) 3) 3 4 3 4 4 3 3
Income taxereditt ... ____.____ ®) (8) ) ) 8) ) 8) 8) @® ®
Property taxes ... ... 6 [ 6 8 8 6 [ 6 6 8
Other rents, interest and mis-
cellaneous income and expenses 1. (31) (22) (19) (22) (22) (16) (15) [¢s) — 2
Interest expense:
Defaulted interest ... ._..__ 93 93 93 93 93 93 93 93 93 93
Equipment and miscellaneous
interest. ... _......_._....._ 16 19 21 22 21 19 16 9 2 (4)
Leased line payments ! 32 32 32 32 32 32 32 32 32 32
Totalother...._.......___._. 135 122 165 199 204 225 211 194 177 154
Total difference_.._...._..__ (342) $66 3176 $312 $479 $551 $605 $645 $682 $716
Ot
1 Changes due primarily to reorganization and restructuring of bankrupt roads. NoTE.—All amounts shown increase (or decrease) nct income, i.e., positive values
increase net income and negarive values ( ) decrease income.
TaBLE 9.—Unified ConRail, cause of change analysis, derivation of increase in revenues, due to changes in volume/miz and other factors
(Millions of 1973 dollars)
1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 Int
e
FREIGHT ONLY
In¢
Total gain in operating revenue. . - ($224) ($88) ($176) ($128) $49 $120 $192 $267 $346 $427 7
8
Gains not related to volume:
Selective rate increases___...._ $— §24 $62 362 $62 $63 $63 $63 $63 $63 .
Light line subsidy............. 39 41 — — — — — — — — 1
op
Total. . oo 39 65 62 62 62 63 63 63 63 63
Revenue increase due to diver-
slons. ... 9 28 47 55 1] 55 55 56 55 55
Revenue increase due to volume/
b1 03 S, (272) (181) (285) (245) (68) 2 T4 149 228 309
Total gain in operating
TeVEeNUeS. . .o o aeaeoooo (3224) ($88) ($176) (3128) $49 $120 $192 $267 $346 $427
NotE.—All amounts shown increase (or decrease) net income.




123

Unified ConRail pro forma statements of income (loss) before interest on 7.60%, Debentures, income taxes and extraordinary item

(Millions of 1973 dollars)

Years ending December 31

1976 1977 1978 1979 1980 1981 1982 1983 1984 1985
Operating revenues:
Freight ... ... ... . $1, 950 $2, 067 $1, 986 $2, 031 $2,196 $2, 261 $2, 329 $2, 399 $2,472 $2, 547
Other. . ..o ... 131 150 143 146 158 164 168 173 179 185
Freight revenues...._.______ 2,081 2,217 2,129 2,177 2,354 2,425 2,497 2,572 2, 651 2,732
Passenger revenues and operating
loss subsidies_.._.____.______._.. 377 377 374 375 376 376 377 377 378 379
Total rallway operating
revenues..........___.___._. 2,458 2, 594 2,503 2, 552 2,730 2,801 2,874 2,949 3,029 3,111
Operating expenses:
Maintenance-of-way......._._. 265 274 256 269 280 294 302 311 322 332
Maintenance of equipment..__ 365 359 360 352 347 356 353 360 367 374
Transportation....._...._____ 1,033 1,044 925 875 884 881 878 879 884 889
General and administrative
and other expenses_________. 157 158 139 130 129 131 132 133 135 137
Freight operating ex-
PeNses._ ... 1,820 1,835 1,680 1,626 1,640 1,662 1,665 1,683 1,708 1,732
Passenger operating expenses.__ 377 377 374 375 376 376 377 377 378 379
Total rallway operating ex-
Penses . ... 2,197 2,212 2, 054 2,001 2,018 2,038 2,042 2,060 2,086 2,111
Net railway operating reve-
TIUES - - oo 261 382 449 551 714 763 832 889 943 1, 000
Other income (expense):
Netcarhire.____.___________.. (240) (266) (243) (213) (208) (190) (203) (221) (237) (256)
Payroll taxes.._ (147) (1486) (131) (125) (125) (125) (124) (124) (125) (125)
OthertaXxes ... .. ...._._.._..._ (55) (55) (55) (55) (55) (58) (55) (58) (85) (55)
Other income and expenses. ... (24) (15) 12) 15) (15) 8) ®8) — 7 9
Total other expenses, net____ (466) (482) (441) (408) (403) (378) (390) (400) (410) (427)
Income (loss) before interest
expense, income taxes, and
extraordinaryitem.__________ (205) (100) 8 143 311 385 442 489 533 573
Interest expense (excluding inter-
est on 7.50% Debentures).. .. ... 20 17 15 14 15 17 20 27 34 40
Ineome (loss) before interest on
7.50%, Debentures, income taxes
and extraordinary item..____.__. ($225) ($117) $7) $129 $296 $368 $422 $462 $499 $533
N oTeE.—These forecasts are presented primarily for the purpose of comparing other securities and the related lnterest and dividends thereon.

operating results and, therefore, exclude income taxes and 7.50% Debentures and
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Unified ConRail pro forma balance sheets

(Millions of 1973 dollars)

December 31

1978 1977 1978 1979 1980 1981 1982 1983 1984 1985
ASSETS
Current assets:
Cash.._.. ... $19 $19 $18 $17 3104 $198 $249 $295 $343 $385
Temporary cash investments. _ 139 140 128 124 125 126 126 127 128 129
Accountsreceivable less allow-
ance for doubtful accounts.. 270 288 277 283 306 315 325 334 345 355
Materials and supplies, at
averagecost._________.__._.__ 201 199 193 192 190 195 193 194 194 195
Specialfunds______.____.______ 33 35 34 35 38 39 40 41 42 44
Other current assets....__._._.. 17 17 16 15 15 18 16 16 16 16
Total current assets.......__ 679 698 666 666 778 889 949 1,007 1,068 1,124
Property and equipment, at cost:
Road and facilities_.__________ 526 762 1,015 1,278 1,558 1, 806 2,056 2,308 2,562 2,817
Trausportation equipment____ 383 453 498 539 612 650 770 917 1,065 1,218
Subtotal . ________._____.____ 909 1,215 1,513 1,817 2,170 2,456 2,826 3,225 3,627 4,035
Less accumulated deprecia-
tion_ ... . __._______. 42 94 156 230 317 416 529 659 805 969
Total . oo 867 1,121 1,357 1,587 1,853 2,040 2,297 2, 566 2,822 3,066
Land.__._. . ... 55 55 55 55 55 55 556 85 55 55
Net property and equip-
ment___________._________.. 922 1,176 1,412 1, 642 1,908 2, 095 2,352 2,621 2,877 3,121
Otherassets.._.__...___...___.___. 49 52 50 51 85 57 58 60 62 64
Net passenger assets____.___._.__._ 141 143 157 176 194 211 228 244 259 274
Total assets. .._.._.___..___. 31,791 $2,074 $2, 285 $2, 535 $2,935 $3, 252 $3, 587 $3, 932 $4, 266 $4, 583
LIABILITIES AND EQUITY
Current liabilities:
Accounts and wages payable. . $133 $134 $123 8119 $120 $121 $121 $121 $123 8124
Accrued liabilities.......______ 276 277 255 247 248 250 250 251 254 257
Other current liabilities 88 93 90 92 98 101 104 109 111 15
Current portion of equipment
obligations_ ... __._ _.________ 42 40 40 34 30 30 31 38 44 44
Total current lHabilities. .. 539 544 508 492 496 502 506 519 832 540
Long-term debt (excluding 7.50%,
Debentures), less current por-
tion of equipment obligations_.__ 197 157 140 133 176 188 265 356 442 532
Other noncurrent liabilities (ex-
cluding deferred income taxes):
Pension lability..________..._ 44 41 36 32 27 23 17 12 6 -
Casualty reserve_______..____. 24 50 69 67 71 70 69 66 66 65
Other______ ... ... 55 87 112 114 124 127 131 ,1535‘, 139 143
Total labilities (excluding
7.509, Debentures and
deferred income taxes) .- 859 879 865 838 893 910 988 1, 088 1,185 1,280
Commitments and contingencies_ — —_ —_ — — — —_ - - -
Excess of passenger assets over
Uabilities and freight equity._... 119 126 135 154 172 189 206 222 237 252
Excess of assets over liabilities (ex-
cluding 7.50% Debentures and
deferred income taxes).___._____ 813 1, 069 1,285 1,543 1,870 2,153 2,393 2,622 2,844 3,051
Total liabilities and equity._ $1,791 $2,074 $2, 285 $2, 535 $2, 935 $3, 252 $3, 587 $3, 932 $4, 266 $4, 583

NoTE.—These forecasts are presented primarily for the purpose of comparing operating results and, therefore, exclude income taxes, and 7.50%, Debentures and other
securities and the related interest and dividends thereon.
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Unified ConRail pro forma sources and uses of funds and required financing

(Millions of 1973 dollars)

Years ending December 31

1976 1977 1978 1979 1980 1981 1982 1983 1984 1985

Sources of funds:

Income (loss) before interest

on 7.509, Debentures, in-

come taxes and extraordi-
nary ftem. ... . ... ...___. (3225) ($117) [€19] $129 $296 $368 $422 $462 $409 $533

Add expenses not requiring

outlay of funds:

Depreciation—road and
facilitles....__..__......_ 21 29 39 48 59 69 78 88 97 107

Depreciation—transporta-
tion equipment..._.____ 29 31 33 a5 38 40 44 51 58 66

Funds provided from

(used in) operations

befors iInterest on

7.509, Debentures, in-

come taxes and ex-
traordinary item___.__ (175) (57 65 212 393 477 544 801 654 708

Net proceeds from road and
facilities retired ... _._._.._. 5 5 3 3 4 3 3 3 3 3

Net proceeds from transporta-
tion equipment retired...___ 4 4 4 4 4 4 4 4 4 4

Increase (decrease) in other
noncurrent liabilities.___.__. 123 55 39 4) 9 2) (3) 1) 2) [¢:)]

Total sources of funds, ex-
cluding financing, inter-
est on 7.509, Debentures
income taxes and ex-
traordinary item._._____ L (43) 7 111 215 410 482 548 604 659 710

Uses of funds (exeluding repay-
ment of 7.50% Debentures and
dividends):
Additions to road and facili-
tles oL 582 238 254 264 282 249 252 254 255 257
Additions to transportation
equipment.._ ... _________ 399 86 60 56 89 63 135 161 163 167
Increase in net passenger
assets . ... aa. 141 7 9 19 18 17 17 16 15 15
Repayment of equipment
obligations___..________.___. 47 42 40 40 34 30 30 31 38 4“4
Increase (decrease) in other
8SSetS _ .o iaiiaas 49 2 1) 1 4 2 1 2 2 -
Increase In working capital
(excluding current portion
of equipment obligations)___ 182 12 4 12 104 105 57 52 54 48

Total uses of funds (ex-
cluding repayment of
7.509% Debentures #nd
dividends) ... _...._._.__ 1,400 387 366 392 531 456 492 516 527 533

New financing required (ex-
cluding income taxes, re-
payments, and interest on
7.50%, Debentures and divi-
dends) - cooooe el $1,443 $380 $255 $177 $121 ($26) ($56) ($88) ($132) $177)

Sources of financing:

Equipment obllgations_ _ _____ $287 $— $23 $28 $71 $42 $108 $129 $130 $134
Excess of passenger assets over

liabilities and freight equity . 119 7 9 19 18 17 17 16 15 15
Additional financing provided

by capital stock and 7.50%,

Debentures, net of inter-

est on 7.509, Debentures,

income taxes and extraor-

dipary ftem._______________. 1,037 373 223 130 32 (85) (181) (233) 21 (326)

Total financing.__ . _______. $1, 443 $380 $255 $177 $121 ($26) (856) (88) ($132) ($177)
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Unified ConRail pro forma sources and uses of funds and required financing—Continued
(Millions of 1973 dollars)

Years ending December 31

1976 1977 1978 1979 1980 1981 1982 1983 1984 1985
Increase (decrease) in working
capital (excluding current por-
tion of equipment obligations):
Increase (decrease) in current
assets:
Cash__. ... $19 $— €28} 51 $87 $94 $51 $46 $48 $49
Temporary cash invest-
ments_ ..o ..o 139 1 (12) “) 1 1 — 1 1 1
Accounts receivable less
allowance for doubtful
accounts_ ___...._._______ 270 18 (11) 6 23 9 10 9 11 10
Material and supplies _ 201 2) ) 1) 2 5 2 1 — 1
Special funds_ ____________ 33 2 1) 1 3 1 1 1 1 2
Other current assets_.._.. 17 — (1) 1) — 1 — — — —
(Increase) decrease in current
liabilities:
Accounts and wages pay-
able_._ ... ... (133) [¢Y] 1 4 (68 ) — — ) [¢9)]
Accrued liabilities. - .._... (276) 1) 22 8 1y 2) — ) 3) @)
Other current liabilities__ . (88) ®) 3 (2) (6) 3) 3) %) @) 4
Increase in working
capital (excluding cur-
rent portion of equip-
ment obligation).___._ $182 $12 $4 $12 $104 $105 $57 $52 $54 $48

NoOTE.—These forecasts are presented primarily for the purpose of comparing operating results and, therefore, exclude income taxes and 7.50%, Debentures and other secu-
rities and the related interest and dividends thereon.




APPENDIX

Contribution of Selected Traffic
to Financial Performance

The high cost of performing rail terminal operations,
including car classification and blocking, interline con-
nection with other carriers and local freight switching,
is widely believed to be one of the reasons for the poor
financial performance of the railroads in reorganiza-
tion. Such operations represent a considerable cost prob-
lem for all railroads, but congestion, high labor costs
and shorter average hauls make terminal problems par-
ticularly severe in the Region. While railroad com-
panies usually view terminals as cost centers, they sel-
dom analyze rail terminal operations in the context of
both costs and revenues, i.e. in terms of contribution to
the financial health of the railroad. Such studies can be
very useful in developing long range operating plans,
capital improvement programs and marketing de-
cisions. The traffic contribution studies completed by the
Association serve to identify areas where marketing
studies must be initiated immediately. Where it is de-
termined that certain traffic does not contribute to Con-
Rail’s viability, corrective actions should be taken.
These actions may involve adjustments in operating
practices, improved cost control and requests for in-
creased rates or tariff rule changes.

This appendix deseribes analyses of the contribution *
generated by selected traffic on the ConRail network.
These studies add to the financial planning and market-
ing studies described in Chapters 3 and 7 of

! Contribution is revenue less variable cost. In general, traffic with a

positive contribution warrants retention, but may not justify future
investment in plant and equipment. )

the Final System Plan. The analyses matched combina-
tions of site-specific and average 1nit costs and operat-
ing characteristics to known revenues to determine the
contribution of traffic movements through selected ter-
minal areas.

In the Final System Plan, the Association recom-
mended that ConRail devote immediate attention to the
implementation of a revenue enhancement program in
the form of selective rate increases and a minimum per
car charge. Since the release of the FSP, the Associa-
tion has completed a traflic contribution case study anal-
ysis designed to identify more precisely areas where
ConRail should act to enhance the accuracy of present
cost-revenue analysis methods. While the results of these
studies indicate that the selective rate changes recom-
mended in the FSP are required, ConRail management
should conduct an in-depth marketing analysis to iden-
tify other necded rate adjustments and evaluate the im-
pact of such changes on traffic levels and other rates.

It is recognized that rate changes are but one aspect
of an effective profit improvement program. Other as-
pects include tariff rule changes service levels, car sup-
ply and cost control. All of these components are im-
portant because preliminary analyses indicate that a
significant volume of traffic on the restructured systems
will be moving at rates which are below variable cost.

The results of the Association’s profit contribution
studies indicate that, based on 1974 Penn Central oper-
ations and costs and revenue levels, a significant por-
tion of the traffic in the sample failed to generate rev-
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enues adequate to cover estimated variable costs. Ap-
proximately 30 percent of all carloads studied generated
losses.

Significant improvements in revenue levels and oper-
ating efficiency are projected for ConRail by 1985. The
combined impact of selective rate increases and pro-
jected operating efliciencies reduced the proportion of
sample traffic not covering variable costs from 30 to
16 percent.

The study also illustrates the relationship between
operating and marketing programs and demonstrates
the need for simultaneous improvements in both areas.
Cooperation by the shipping public also could enhance
the contribution generated by traffic through programs
that would increase average freight car loadings (and
thereby revenue per carload), minimize empty car miles
and reduce terminal detention time. A joint shipper-
railroad program with these objectives would contrib-
ute to ConRail’s long term viability and would help in
preserving efficient, low-cost rail service for the ship-
ping public. Accurate information on the contribution
generated by specific traffic is important to the develop-
ment of effective programs for freight car acquisition,
cost control, responsive service levels and patterns and
effective rate levels and structures.

Study Obijectives, Scope and Method

The primary purpose of the Association’s analysis of
traflic contribution was to identify areas where profit
improvement efforts should be concentrated. The study
sought to:

e Estimate the current levels of contribution,

® Identify the key factors influencing profitability,
Estimate the impact of improvements in operating,
efficiency on contribution,

Estimate the impact on the level of contribution of
current freight car replacement costs and
Develop guidelines and recommendations for a
program designed to enhance contribution.

The study focused on the cost and revenues related
to carload shipments originated or terminated at 13 in-
dividual terminal areas on the Penn Central. Limiting
the scope of the analysis to selected terminals enabled
the development of the required depth of detail con-
cerning traffic flow patterns, operating methods and
equipment utilization at the vard and station level with-
in the limited time available to the Association.

The 13 terminal areas selected for analysis are typical
of those on the Penn Central system in terms of location,
size, nature of traffic and switching complexity, but the
sample was not chosen to achieve exactly proportional
representation of all traffic. The terminal areas chosen
for study included the following.

Bedford (Motor Yard), Ohio
Canton, Ohio

Edgemoor, Del.

W. Albany, N.Y.
Midvale Yard (Philadelphia), Pa.
W. Springfield, Mass.
Kenmore, N. Y.

Burns Harbor, Ind.
Indianapolis, Ind.
Mingo Junction, Ohio.
0il City, Pa.
Rochester, N. Y.
Weirton, W. Va.

This study was based on a detailed analysis of the
54,813 carloads originated or terminated at the 13 ter-
minals in June of 1974. These terminals generated ap-
proximately 14 percent of all carloads originated or
terminated on the Penn Central during that month.
No overhead traffic 2 was included in the analysis.

The analysis required the development of the specific
characteristics of each movement, including the car and
commodity type, the method of handling each car, car
detention time, length of haul and the revenue generated
by each car, including demurrage and accessorial
revenues.

Costs were developed under both present levels of
efficiency and those expected to prevail on ConRail by
1985, on both a variable and fully allocated cost basis.
The model was programmed to develop equipment costs
on both an historical per diem basis as well as on a cur-
rent replacement cost basis.

The traffic contribution case studies required the de-
velopment of a movement-specific data base for each
terminal area. The originating or terminating freight
station of each shipment was assigned to a serving yard
based on current Penn Central operating practices. A
record then was generated for each movement, using
information extracted from the Penn Central’s Freight
Revenue Accounting (FRA) data base for the month of
June 1974. Each movement record then was coded mann-
ally to include the number and type of yard handlings
involved, intermediate movements required and actual
miles moved according to existing PC classification
manuals.

The revenue associated with each carload movement
in the FRA data base was enhanced to reflect the im-
pact of rate increases that became effective during the
latter half of 1974. In addition, demurrage and switch-
ing revenues were included on a terminal-specific basis
using actual customer billings at each study terminal
for June 1974. Advance charges and storage revenues
were determined on a systemwide per-car basis and
the revenues were adjusted accordingly.

To assess traffic contribution properly, it was neces-
sary to develop specific operating and equipment own-
ership costs for each terminal and, in some cases, for

2 Qverhead traffic Is that received from connection and delivered by
Penn Central to other connections.
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individual customers. The Association developed a com-
puterized freight traffic analysis model to relate esti-
mates of these expenses to individual carload move-
ments. This model improves on generally used costing
procedures by combining site-specific yard and switch-
Ing expenses with customer-specific equipment costs,
based on actual detention time by car type, and line-
haul costs based on commodity, shipment size and length
of haul. Variable unit costs are shown in Table 1:

Terminal operating costs for each specific site were
developed from the P(’s management center cost re-
ports for 1974. Terminal costs for nonstudy terminals
were estimated for several types of terminal switching
operations.

Car detention time in the 13 terminals was developed
for each customer (by location and car type), using data
extracted from Penn Central demurrage reports. These
detention times then were matched with revenue loads
for each customer by car type. Detention times at inter-
mediate terminals not included in the study were based
on system yard averages and standards developed by
USRA.

Empty movement equipment factors were developed
on a site-specific basis using Penn Central car move-
ment tapes. Ratios of loaded-to-emnty car miles were
developed for each car type in each yard studied.

TapLe 1.—Unit operating costs

Yard switching
1st locomotive unit___ ._______

Variable cost basis

$66.21 per switch engine hour
(includes labor, supplies and
M/W).

$8.33 (does not include labor,
supplies, or M/W).

$2.39 per car (30 cars per hour,
1 unit).

$2.39 per car (30 cars per hour,
1 unit).

$1.71 per car (50 cars per hour,
2 units).

$8.57 per car (10 cars per hour,
2 units).

$20.51 per car (3.5 cars per
hour, 1 unit).

2d locomotive wnit___________

Couple, set over and move to
departure.
Flat switeh_..______________

Hump switeh_______._______
Transfer or interchange____
Pickup or delivery_________

Line haul
TL.ocomotive capital costs____
Gross ton mile costs . ______
Freight car mile costs______
Freight train mile costs____
Per ton costs______________

Loss and damage_____.______

$0.0167 per car mile.?

$0.0477 per car mile.

$0.0413 per car mile.

$0.1342 per car mile.

$0.8321 per net ton.

Specific costs for 35 two-digit
STCC classes, system aver-
age, $0.1771 per net ton.

1 Average train size; 3.812 gross tons, 62.9 cars, 2.8 locomotive
units, current replacement costs.

SOURCE : All operating costs derived from PC R-1 Report, 1974.

Line-haul unit costs were derived from the Penn
Central Annual Report (ICC Form R-1), based on
system average train size. Loss and damage costs were
developed on a commodity-specific basis for 1974 and

applied to the shipments studied. Costs in the model
include direct operating costs, equipment costs and
taxes, but exclude costs associated with TOFC, float-
ing operations and the operation and maintenance of
coal and ore wharves and docks. Costs exclude federal
Income taxes and interest expenses on funded debt.

The model was designed to estimate terminal, line-
haul and equipment ownership costs for each move-
ment and to compare the costs to the associated revenue.
Reports were prepared incorporating revenues and
costs (either variable or fully-allocated) reflecting
selective rate increases and projected 1985 efficiency
levels. (Variable costs provide the basis for evaluat-
ing the contribution generated by individual shipments
and form the basis for minimum rate levels.) Costs
were then related to revenues to develop a “contribu-
tion” ratio indicating the relative contribution of in-
dividual traflic movements under each costing formula.

Two basic reports were generated for each terminal:
a customer contribution report and a deficit traffic re-
port. These reports portray the contributions of indi-
vidual carloads and thereby identify potentially non-
viable movements. Additional reports were prepared
to indicate contribution by commodity and traflic type,
segregating inbound and outbound transit and regular
traflic. These reports were prepared for each cost level
specified.

Freight car equipment costs were developed on both a
replacement cost and per diem cost basis. Equipment
ownership costs were based on mid-1974 replacement
costs; per diem rates by car type were obtained for June
1974 from the Penn Central Car Accounting Depart-
ment. Table 2 summarizes equipment costs by car type
per hour and per mile, on both a replacement cost and
per diem cost basis. (Unless otherwise noted, all costs
discussed in this chapter are based on current Penn Cen-
tral per diem costs.) Per diem costs are generally rep-
resentative of present day equipment ownership costs,
while replacement costs represent costs that are required
to replace or expand assets in the future.

Findings

The traffic studies indicated that (within the limits
of accuracy of the studies) a significant portion of Penn
Central traffic in the sample does not cover its variable
costs. Based on 1974 operating efficiency, costs and rev-
enues of the traffic analyzed :

o The deficit traffic generated variable costs exceed-
ing revenues by $1,090,750,

e 30 percent of the carloads apparently do not gen-
erate revenues adequate to cover short-run vari-
able costs (variable costs determined on a per diem
equipment cost basis) and

e 70 percent of the traffic covers short-run variable
costs and contributes to full costs and profits.
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Over the long term, if these findings are borne out  full-cost basis. These ratios were 80.3 and 96.9,
by more detailed analysis, ConRail should strive to  respectively.

make necessary adjustments in rates and interline divi- As indicated below, 42.3 percent of interline traffic
sions and reductions in operating expenses to eliminate did not cover short-run variable costs. This is twice
deficit traffic. the corresponding local traffic percentage (e.g. traffic

In many cases, these marginal movements consist of which originates and terminates on Penn Central) and
traffic not readily amenable to movement by alternate may indicate a potential problem with the interline

modes. The railroads should capitalize on such traffic rate divisions. Clearly, traffic profitability must be an

and, in cooperation with shipper groups and regulatory immediate concern of ConRail management and sub-

agencies, develop programs to improve its contribution. sequent studies should be made to test the sample
The detailed traffic reports revealed significant vari- results.

ations in traffic profitability depending on yard of ori- Interline vs. local traffic

gin or destination, type of freight car, type of traffic
Percent of traffic which:

(local or interline) and revenue. Table 3 summarizes : Interline Local
revenues and expenses for each study terminal, and Does not cover variable costs on per profic. traie
pens ) y nat, diem basis_ - ____._________ 42.3 21.0
shows the contribution ratio on both a variable and Covers short-run variable costs. . . 57.17 79. 0
TABLE 2.—Equipment ownership costs
Ownership cost Car hire cost
Type equipment Replacement
cost Per active Per mile Per hour Per mile
hour
Equipped box car_ e e $26, 000 $0. 54 $0. 0353 $0. 200 $0. 029
Unequipped box car_ _. - 22, 500 .47 . 0307 .298 . 026
Covered hopper..___.__ . 23, 500 .49 . 0321 . 159 . 027
GONAOLaS - - - c oo e e 22, 000 .46 .030 . 180 .027
Unequipped gondolas, ore jennys, M/W Cars. . ... .o @i 22, 000 .46 . 030 .119 .024
0 .- 26, 000 .54 0353 333 023
Refrigerator ear_ ... .- 36, 000 .75 . 0491 .213 .031
Unequipped hopper. - .. - 19, 000 .40 . 0262 .115 . 024
Equipped hopper_._..._ - 19, 000 .40 . 022 .073 .022
Tank car._..___..___. - 34,000 .71 . 0464 .225 . 031
SH0CK CaT - - o e e 26, 000 .54 . 035 . 035 .017
Yard locomotive . L e iiiiiiae 250, 000 5.46
Road locomotive. . e 300, 000
Assumptions: (a) Cost of capital—12 percent.
1. Car availability—80 percent (allows for patron holding, shopping, helding for (b) Amortization period—15 years, no salvage.
claims, inspection, modifications, assignment and for prospective loads). (c) Equipment costs based on estimated 1974 prices.
2. Locomotive availability—road locomotive—90 percent, yard locomotive—77 4. Train miles per train hour: 15.27 (1974 PC average for road and local trains).
percent (allows for repairs, inspections, servicing, breakdown). 5. Car hire cost—Based on Penn Central data for June 1974.
3. Ownership costs based on capital recovery factor method—equal annual pay-
ments for prineipal and interest. SOURCE: USRA staff analysis.

TasLE 3.—Case study analysis results—summary of revenues, expenses and contributions

Yard Loaded cars Total revenue Short-run varlable Contrihution Full per diem Contribution
(thousands) cost (thousands) ratio cost (thousands) ratio

Bedford. ... _ .. _.__. 3, 389 $1, 565 $1, 411 90. 2 81, 587 1015
Burns Harbor. . . __________.____ 5, 151 2, 893 1, 845 63. 8 2, 289 79.1
Canton. - o __.__. 3,112 1, 050 833 79. 3 1, 020 97.2
Edgemoor_._________________._____ 4, 722 2, 974 2, 037 70. 2 2, 448 82.3
Indianapolis. . ___._____.__________ 8, 397 3, 338 3, 239 97. 0 3, 750 112, 4
Kenmore____ . ___ . _________ 5, 018 1,915 1, 608 84.0 1,955 102. 1
Midvale. - .. .. ____. 1, 077 542 434 80. 3 494 9L 3
Mingo Junection________ . _________ 3, 577 1, 294 1, 106 85. 4 1, 377 106. 4
Oill City_ ... 761 344 300 87.0 357 103. 7
Rochester.___________________.____ 3,012 1, 265 1, 141 90. 1 1, 350 106. 7
West Springfield_ . ________________ 1, 5687 845 725 85. 8 859 101. 7
Weirton. ... _____ 13, 894 5, 004 3,713 74. 2 4, 766 95. 2
West Albany. . ________ . _____._. 1, 116 565 515 91. 1 605 107.1
Total .. _____ . _________ 54, 813 23, 593 18, 956 80. 3 22, 857 96. 9
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Revenues per ton mile are 30 percent higher for
traffic that generates a positive contribution than for
traffic that does not cover variable costs. Traffic gen-
erating a positive contribution has greater average tons
per car and average length of haul than the traffic gen-
erating losses (longer hauls and heavier loads normally
result in higher revenues per ton).

As previously noted, this analysis is based on a traffic
sample representing 14 percent of Penn Central’s car
loads (except overhead) generated in June 1974. The
Association compared average ‘tons per car and aver-
age revenue per load for the 13-yard traffic sample with
all Penn Central traffic for June 1974. This comparison
indicated that the revenue per car in the sample was 11
percent higher than the average for all traffic and aver-
age tons per car were 15 percent higher. The sample,
therefore, may not be fully representative of total
traffic.

Alternatives for Profit Improvement

In the short run, contribution to system financial per-
formance may be improved through rate increases. As
noted in the Final System Plan, across-the-board in-
creases can be self-defeating because anticipated rev-
enue gains might be offset by diversion of profitable
traffic to other modes. The alternative proposed in the
Final System Plan is to seek approval of specific in-
creases on selected commodities and to develop and
implement a minimum per-car charge (see Chapter 7
of the Final System Plan).

To test the effect of the proposed selective rate adjust-
ments on contributions, revenues were adjusted in the
sample on a commodity basis. This adjustment reduced
the loss by $247,815 (as shown in Table 4) but did not
result in all traffic meeting its variable costs. If the pro-
posed minimum per car charge had been in effect, reve-
nue would have been increased by an additional $763,300
(assuming no traffic diversion). Even with this addi-
tional revenue, however, some traffic still would fail to
cover variable costs. This suggests that the proposed
minimum rate levels may be inadequate to eliminate the
problem. The proposed minimum charges are based on
national average costs and were not adjusted to reflect
higher cost levels in the Region.?

The diversion of traffic that might result from the
minimum per-car charge, however, has not been evalu-
ated. Before changes in the rates are proposed, careful
indepth marketing analysis must be completed. This
analysis should address not only potential diversion
but the interrelationships, to the exteut they exist, of
rates on other movements and commodities.

While rate adjustments represent the short run av-
enue to increase profitability, increases in efficiency

3The Association based its minimum per-car charges on national
average costs on the assumptior that industrywide concurrence in the
program was essential for its implementation.
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TasLE 4.—Impact on contribution of revision in rates
and projected operating efficrency

Selective rate
increases plus
1985 operating

efficiency !

Based on study sample
of 54,813 loads

Present rates
and cost

Selective rate
increases

Cars incurring loss:
Number of cars
Percent of total

sample_ _________
Total loss, variable
cost per diem

13, 812 8, 811

25. 2 16.1

____________ $842, 935
Percent of cars:
Covering variable

costs on per diem

$443, 285

70.1 74. 8 83.9

Contribution index
(variable costs
divided by revenue):

Per diem basis___ .
Equipment replace-
ment basis_____.

80.3 75. 8 67.5

101. 2 95. 4 82.1

1 As projected in Final System Plan.

could improve viability over a longer period. To test the
impact of changes in this area, the Association adjusted
cost factors in the model to reflect the efficiencies ex-
pected to be realized by ConRail during the next 10
years. Specifically, the following adjustments were
made.

¢ Equipment costs were reduced to reflect the esti-
mated 28 percent improvement in utilization,
Terminal costs were reduced to reflect an improve-
ment in efficiency due to rehabilitation and im-
proved blocking strategies, increased car sizes and
more effective management control (with increased
costs of direct supervision),

Line haul costs were adjusted to reflect increases in
train and car size and reduced running times due
to plant rehabilitation,

Maintenance-of-way costs were increased to re-
flect normalized expenditures.

Individual car utilization factors for 19835, detailed
below, were based on projections developed by Strong,
Wishart & Associates and were applied to each car type.

1985 car utilization efficiency factors

Percent reduction

Car type in car cycle time
Equipped box_______ . _________ 34
Plain box______________ . ___ 31
Flatear___ ___ 37
Unequipped hopper______________.___ 27
Covered hopper—_________ ... 33
Gondolas .____ . _________________ 32
All other car types_.__ . _______ 6
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The combined effect on contribution of revised rate
levels and projected operating efficiencies was dramatic.

e The projected loss was reduced, in addition to the
reduction in the loss attributable to the selective
rate adjustments, by $399,650 (to $50.31 per deficit
car). The variable cost contribution ratio was
reduced to 67.5 on a per diem basis and 82.1 on a
replacement cost basis, as shown in Table 4.

¢ However, 16 percent of sampled traffic still failed
to cover variable costs.

® Were it possible to eliminate this loss by increas-
ing revenues (through a minimum per-car charge)
on all traffic sufficient at least to cover variable
costs, profitability would be increased by an addi-
tional $443,285.

The impact of utilizing equipment replacement costs
instead of per diem rates at 1985 efliciency levels with
selective rate increases results in an increase in costs
per sample carload by an average of $66. The variable
cost contribution ratio is increased from 67.5 to 82.1 due
to the higher cost of equipment ownership, as shown in
Table 4. Future studies of traffic profitability by Con-
Rail should incorporate replacement costs when new
investment in equipment is required to handle projec-
ted traffic. Furthermore, the impact of the use of fully
allocated costs is an increase of $72 per carload by
1985.

Conclusions

While several steps can be taken to reduce traffic
losses and to eliminate cross-subsidies between traffic,
a wider-ranging program should be undertaken. Such
studies would be of value throughout the industry but
are of critical importance to ConRail. Improved meth-
ods and procedures for determining contribution and
profitability need to be implemented in order to iden-
tify particular problem areas and to focus and direct
profit improvement and marketing efforts.

On the cost side, refined procedures for determining
operating expenses are essential. Present methods of
rail costing using broad system average costs are in-
adequate for investment, operations planning and mar-
keting analyses. Such procedures might capture and
report activity and expense units by location routinely.
On the revenue side, better information for pricing
decisions is needed. More precise cost and pricing in-
formation also can lead to improved decisions on equip-
ment acquisition, terminal and line-haul facility mod-
ernization, interline routings and possible future labor
negotiations.

In keeping with these recommendations, Con-
Rail should enhance the present Penn Central freight
profitability reporting system, incorporating location
specific load/empty mileage ratios, equipment deten-
tion times and terminal costs. One of the prime goals of
the ConRail marketing effort must be to generate the
maximum contribution from each class of traffic. This
must take place in a difficult environment of interlock-
ing and complementary rail traffic patterns, regulation
and competitive modes. With careful analysis of com-
ponent costs, changes can be made in the marketing
and production of rail transportation that will enhance
the viability of the ConRail System. It is important to
isolate the factors contributing to deficit-producing
traffic and to initiate corrective actions. Traflic which
generates a positive contribution should be retained.
Unless such traffic produces revenues which cover full
replacement costs, however, new investment for such
traffic will be jeopardized.

With improved management information systems and
a better understanding of those factors contributing to
profit or loss, ConRail should develop a structured sales
and marketing program which emphasizes the solici-
tation and development of profitable traffic flows. At
the same time, cooperative efforts with shippers are
needed to improve contributions of nonviable and
marginal traffic.
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