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1 
Operations and Facilities Planning 

The Nation's railroads face severe economic difficulties stem­

ming from multiple causes. As discussed in the United States Rail­

way Association's ( U SRA) 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-mainta,ined physical facilities is among the most im­

portant factors in revitalizing railroads. 

In enacting the Regional Rail Reorganization Act of 1973, 

Congress mandated esfoblishment of a Consolidated Rail Corpora­

tion ( ConRail) to provide service over certain properties of the 

Region's railroads in reorganization. ConRail has a charter to 

achieve financial self-sufficiency through reorganization under the 

terms of the Act. In developing its Final System Plan (FSP), 

USR.A. dedicated a significant portion of its planning resources to 
evaluating operations and facilities, identifying deficiencies in 
present operating practices and developing recommendations and 
plans for improvement. 

This chapter describes the operations and facilities planning 
activities wh1:ch underlie the FSP. The strategy and plans discussed 
do not represent commitments 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 f acil-
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ities plan by which ConRail could achiern successful results, but it 

does represent a significant operations planning effort. ConRail's 

management can build on these findings but must accept final re­

sponsibility for developing and refining its own plans for opera­

tions; these plans niust be consistent with the overall objectives 

stated in the Act and the Final System Plan. 

This chapter outlines the objectives of USRA's opemtions and 

facilities planning efforts, the approach used to develop the plans 

and the basic planning assumptions. It details operating strategies, 

equipnient 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 chmiges 

in blocking, routing, main lines, yards and terminals and dis­

cusses capital improvements, labor productivity and rail 

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 

locomotive acquisition, repair and utilization programs and 

• Maintenance and Rehabilitation of Physical Facilities, 
which discusses needs in 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. ::\iany 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 
key prnLlems and to outline ,yays in which USRA's 
opemtions and facilities planning activities relate to 
these problems. 

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 lias declined. As shown in Table 1, gross 
ton milPs of the railroads in reorganization declined 
30.4 percent from 1953 to rn72. 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. Tlw railroads in the 
·w Pst also had positive operating leverage. These trends 
arc shown in greater detail in Figure 1. 

Declining Traffic-Surplus Plant 

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

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- l 
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FIGURE 1.-Gross ton miles vs. main track miles 1933 to 1972 
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TABLF. l.·--Gro.,.~ ton rniles 1·s. rnain track miles 1.953 to 1.973 

Railroads in reorganization ___ _ 
South (Central of Georgia, Louisville & Nashville, 

Seaboard Coast Linc, Southern Railway System)_ 
West (Atchison, Topeka & Santa Fe, BW'lington 

Northern, Southern Pacific, Union Pacific)_ .. __ _ 

Pncent change 

Gross ton 
miles 

-30.4 

+47.3 

+rn.3 

Main track 
rniles 

-21.4 

-5.8 

-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 v,ith 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 rnergy pol icy and as such arc be­
lieved to be reasonable estimates of future rail volumes. 
They indicate that ConRail's traffic levels will remain 
depressed throngh 1!)80 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 efficiency 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 m ConRail have been 
spending in excess of $250 million per year on various 
aspects of -yard operations. In addition, national sta-
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tistics indicate tl1at the a,·erage freight car spends 62 
p,~rcent of its time standing in yards or sidings. 

As shown in T,ible 2, PPnn 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 Fe and 7.4 percent on the Southern.1 

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 
industrial 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 prrmit detailed and realistic opera­
tions planning of the large, complex system in senral 
configurations. "\Vith 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, Prnn Crntral, 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.-0perating statistics 

Transportation cost/ 
million GTM 

Revenue Percent 
Railroad dollars per Yards Road yard cost 

million ICC ICC to 
GTM Account Account revenue 

Nos. Nos. 
377-389 392-402 

RAILROADS IN REORGANIZATION 

EL _________ 8,059 994 1,781 12.3 
PC _________ 8,943 1,260 1,724 14.1 

OTHER EASTERN RAILROADS 

B&O _______ 9,164 949 1,413 10.4 
C&O _______ 9,280 1,101 1,286 11. 9 
N&W _______ 8,048 748 1,294 9.3 

SOUTHERN RAILROADS 

L&N ... ____ 7,273 730 1,383 10.0 
SCL _______ 7,541 729 1,398 9. 7 sou _______ 7,901 586 1,175 7.4 

WESTERN RAILROADS 

ATSF ...... 6,497 405 1,502 6.2 
SP _________ 6,984 527 1,423 7.5 up _________ 6,282 408 1,247 6.5 

SOURCE: 1974 Reports to the ICC. 

Percent 
road cost 

to 
revenue 

22.1 
19.3 

15.4 
13. 0 
16.1 

19.0 
18. 5 
14. 9 

23.1 
20.4 
19.9 

Percent 
yard and 
road cost 

to 
revenue 

34.4 
33.4 

25.8 
25.8 
25.4 

29.0 
28.2 
22. 3 

29.3 
27.9 
26.4 

1 To place this problem in perspectiYe, 1 percent of Penn Central 
revenue was more than $20 million in 1974. 
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substantially in terms 0£ both reduced transit time and 
increased reliability while operating costs are reduced. 

As traffic flows and operating conditions change, the 
planning approach and simulation models used by the 
Association can be used by ConRail to determine £uture 
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 0£ 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 
traffic flows, the models could support dynamic changes 
in blocking policies at individual yards, revisions in 
planned train operations and changes in the actual 
routing 0£ certain origin-destination flows. 

The models and planning techniques developed and 
used in preparing the FSP enabled USRA to deal with 
the complexities 0£ planning a large rail network and 
convinced the Association that such a large and complex 
system could in £act be managed and operating econo­
mies realized. These models do not solve the yard prob­
lem, but they provide management with one means 0£ 
coming to grips with it. Effectiveness 0£ terminal oper­
ations also can be improved through development and 
implementation 0£ site-specific terminal operating plans, 
volume variable budgets and physical rehabilitation 0£ 
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 othm· rail systems would 
produce similar results. 

Deteriorated Plant 

During and following World War II, nearly all 0£ 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 0£ the '40's and '50's had begun to 
deteriorate. Railroads, however, were reluctant to make 
the needed investments at that time because £unds 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 0£ maintenance. 

The net impact 0£ the deferred maintenance problem 
is that at present, a significant portion 0£ the physical 
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plant 0£ 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 0£ 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 0£ 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 0£ $161 million in 1973 to a profit 0£ $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: 

• Improve loadings per car. It is expected that aver­
age loadings per car will continue to grow, reflect­
ing the higher capacity 0£ 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 0£ 
physical facilities should be carried out to the ex­
tent economically justifa•d and should encompass 
track, structures, freight cars and locomotives. 

• Improve rolling stock utilization. Car and locomo­
tive utilization should be improved through better 
planning, installation 0£ centralized equipment 
control systems and improvements in facilities. 

• Improve road and terminal facility utilization. 
Main-line road operations should be concentrated 
to the extent possible, allowing the downgrading 
or elimination 0£ duplicative main-line routes. 
Terminal use can be improved through develop­
ment and implementation 0£ site-specific operating 
plans and performance measurement and control 
systems. 

• 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 y,;ith 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 1 1973-85 

[Figures in parentheses are extra costs rather than improvements) 

Millions Millions 

Increased revenues. ________________________________________________ _ $325 
Reduction in: 

Interest, leased line expenses, and other miscellaneous 
costs _____________________________________________ _ 

Net per diem ________________________________________ _ 
Transportation expense ______________________________ _ 
Other expenses _____________________________________ _ 

Increase in: 
Maintenance-of-way expense _________________________ _ 
Maintenance-of-equipment expense __________________ _ 

$97 --------------
27 --------------

147 --------------

1 --------------

(61) _____________ _ 

(20) 191 

Total net Improvement________________________________________ $516 

1 Before taxes a>1d extraordinary items and interest on the 7-5% Debentures, 
expressed in constant 1973 dollars. The 1973 financial results of freight operations 
include those railroads in reorganization comprising Con Rall. 

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

1973 average 1973 
of all class I Railroads in 1976 

railroads reorganiza- Con Rail 
tion 

Transportation ratio 1 ______ 40.3 48. 6 48. 5 
Maintenance-of-way ratio '- 14. 2 13. 6 17. 2 
Maintenance-of-equipment 

ratio 3 ____________________ 17. 2 16. 7 16. 5 

' Transportation expenses as a percent of operating revenues. 
2 Maintenance-of-way expenses as a percent of operating revenues. 

1985 
ConRail 

33.9 
13. 3 

11. 5 

3 Maintenance-of-equipment expenses as a percent of operating revenues. 

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 pereent tonnage growth, rate 
inereases arnl diversions from the solvents offset some­
"·hat by projected light density line abandonments and 
transfer of crrtain markets to solvents. The 198;i trans­
portation ratio eompal'es favorably to the 197B per­
formanee of soh'ent carriers. The Assoeiation antiei­
pates, howevel', that hy Hl8fi, solwnt carriers also will 
have been able to improve their performance, especially 
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if they make capital improvements equiYalent to those 
planned for ConRail. 

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

Net p·er diem payments are projected to decline as 
ConRail implements its centralized car-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 expenses 
1973-85 

Millions 

Savings from capital improvement program____ $25 
Expense reduction due to deletion of markets 1 __ 21 
Expense increase due to diversion of traffic from 

solvents---------------------------------- (16) 
Other expense reductions: 

Terminal operations_______________________ 61 
Train operations___________________________ 38 

Other------------------------------------ 18 

Total improvement___________________ 147 

1 As part of the recommended industry structure, Charles­
ton, ,v. Va. would be served by the Chess!e; Saginaw-Bay City­
~Iidland, 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 
effecti,·e management planning and reduced switching 
requirements made possible by improved blocking. The 
rednetion in train operating costs is primarily a result 
of rehabilitation. Reductions in other transportation 
expenses result from an onrall 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 
rrflects the effect of the massive rehabilitation program 
on ConRaiFs financial statements. 

The increase in maintenance-of-way equipment ex­
penses reflects the additional costs associated "·ith Con­
Rail's expanded equipment repair program, which is 
projedt>cl to reduer ConRail's out-of-service equipment 
from rn percent today to 5 percent by 1985. 
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FREIGHT OPERA TING 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 
recommendations 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 revisions recommended by personnel knowl­
edgable in the existing operations of the railroads in re­
organization, reduces the requirement for intermediate 
switching 2 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 1973, 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, 

~ Intermediate switchings are defined herP as all switching-s in excess 
of two switchings per car, one for origin and one for destination. 

• Ruad Capital Program, 
• Labor Productivity and 
• Rail Safety. 

Road Freight Operations 

In a system as complex as that of the railroads in re­
organization, decisions 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 planning 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 Data B(1)5e 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 
,vere 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. VSRA 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 traffic rerouting and diversion quickly in studying 
each 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. 
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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 officials. 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 swikh 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 gathering 
point nodes were identified.3 

3 In many cases, local stations on a line between g-athering points arr 
sPrYed by more than one gathering point, depending on the origin or 

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 modd 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 could be de­
finell. 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 WPre developed from dispatchers' 
records, current speed limits and information on the 
prPsent condition of links. Travel times for rehabili­
tated links were estimated with computerized Train 

The USR~\ location codes therefore include 52!) 
gathering points. For planning purposes, however, traf­
fic for the '35 multipk gathering points was assigned 
to an adjacent standard gathering point based on the 
direction of mowment 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 FSR~\ planning process and to 
allow classification of each line segment's future status 
under the criteria for possible branch line abandon­
ments. 

1Vith 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 includes "Multiple Gathering Points." A subprogram was 
designpd 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 moyement of the car. 

Performance Calculator (TPC) runs developed by 
T. IC Dyer, Inc. for USRA in cooperation with the Fed­
eral Rail Administration (FR.A.) and the Rail Services 
Planning Office (RSPO). The TPC developed running 
times basecl 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 ,vere 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. N ontransit 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 Forrnation and Routing.-Traffic 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 impro\-ing a blocking plan, rather than 
on the enormous de:tail involved in the manual develop­
ment of each new blocking plan for the 494-node net­
work. 

Various blocking philosophies 4 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 blocking 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 revicwecl by 
the team of railroad .-ice presidents experienced in 
operations which had carried out the ownicw studies 
for USRA described in the PSP. 

Output reports from the blocking program snm­
marizecl 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), 

• 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 

• The number of cars in transit at each yard, their 
final destination and next node at which they "·ere 
handled. 

Using this output, blocking and routing strategics 
were modified and reentered into the model. This ap­
proach continued until a satisfactory blocking and 
routing plan ,vas 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 would include: 

• At the yar(1 where cars originate, sorting or classif~·ing- cars to 
the furthest yard toward destination that still permits the eco­
nomically justifiable formation of a block or 

• ::\IoYing cars unsorted to n. larger classification yard where, with 
the availauilit~· of more cars to sort, cars can be grouped to points 
further toward destination than is possible by refined sorting of 
cars at origin, etc. 
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being to improve services and recl11ce operating exprnses 
by minimizing car harnllings on a systemwicle basis. 
During the analytical process, however. it was essrntial 
to weigh carefully the impact of blocking and routing 
decisions and to review eontinnously yard car handling 
figures to spot potential overloadings in terms of cars 
switched per clay or the number of distinct classifica­
tions required. 

To estimate transportation expenses for the FSP fi­
nancial projrctions, the Association compared the re­
duction in car handlings and the resulting yard cost re­
ductions in the proposed ConRail blocking p'.an ,vith 
blocking plans currently in use on the railroads in re­
orga11ization. The extent of improvement ,vas deter­
mined by running the existing blocking plans 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 im·ariably 
overstates potential improvements. 

Implementation of the proposed blocking strategy 
"·ould 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 girnn 
traffic ,-olume. Analyses by the Association and by others 
indicate that achieving the minimum nhandling of 
cars en route: 

• Reduces car delays and thereby improves car util­
ization and transit times on shipments, 

• Improves dependability, 
• Reduces yard congestion and workloads and there­

fore crew requirements and r.osts and 
• Reduces exposure to loss and damage. 

The Association's operating plan includes blocking to 
bypass as many intermediate terminals as possible, to 
a void traffic cascading from one yard to the next and to 
minimize traffic backhanling unless absolutely requin-)d. 
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 er.o­
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, Routtng and Scheduling.-Once 
the blocking plan was determined, output of that pro-

TABLE 3.-Sampie computer print-out: alternate strategies 

CAP HAMJUl\lr,<; FOP CONhAll IV - '+ MOI\.THS <CASE }QC) 4g4 ~,oo!: 1973 FROM .. 15566 

TOTAL CAHS r1MJL1Lf-n 1,;:>,3 Tl"1FS 

TOTAL HM,L•L. H-r,<: = 
TOTAL EXCt<:~ ~81\lDL.T~G<: = 

Sot:RCE : SRI model. 

n347 Jl599 12311 

9•'.441 
?'+808 

4770 R9R 62 

75/0fi/25. 12.21.10. 

3 
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TABLE 4.-Sample eomputer print-out: number of blocks 

8LOC~S AT fAC" nRIGIN FOR CONRAIL IV - 4 MO~THS (CASE IQC) 494 ~onE 1973 FROM Wl55b6 75/08/25. 12.21.10. 

ORIGIN 

76 GRA"JI.IAAPflS 

77 l:lA l TLEI.-RK 

78 HATCH1<l>Tw 

79 JACKSO,, 

BO LANSH!l> 

85 ANN AP.t>C'R 

SOURCE : SRI model. 

DEc;TJNATTON 

7? ELKHART 
74 THREERIVRS 
1"- KALAMAZOO 

3n AVON 
7? ELKtlAAT 
74 THREERIIIRS 
7<:. KALAMAZOO 
7f. GRANDRAPDS 
77 BATTLECHK 
7Q JACKSON 
9° DETROIT JCT 

lln STANLEY 

3,, AVON 
7'? ELKHART 
7-. KALAMAZOO 
71, GRANORAPDS 

3r AVOIV 
7'? ELKHAIH 
75 KALAMAZOO 
77 BATTLECRK 
7P BATCRl<.GTW 
79 JACKSON 

77 BATTLECRK 
7A BATCPKGTW 

3r Avor,,, 
7? ELKHART 
1"'- KALAMAZOO 
77 BATTLECRK 
79 JACKSON 
'lr• LANSING 
8C:. ANN ARBOR 
AF. DIANN 
87 WILLOW RllN 
AP WAYNE 
g,, DETFIOJTJCT 

JOQ AIRLINE 
I ln STANLEY 
14,, SHARONVILL 
16r BUCKEYE 
23t1 CONWAYEAST 
46r SELKIRK 

79 JACKSON 
llt1 LANSING 

79 JACKSON 
bC:. ANN ARBOR 
AF. OIA~JN 

llr STAii/LEY 
113 TOLEDO AA 

CARS 

11 
18 

3 

8 

59 
3 

134 
3H 
}'+ 
J() 
40 
30 

28 
6S 
62 

)77 

29 
37 
15 
11 
21 
f+(i 

31 
4C 

lb 
39 
36 

-29 
113 

45 
3 
2 

10 
8 

2b 
41 
30 
13 

5 
38 
15 

45 
99 

2 
47 
12 

7 
11 

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 trains, 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 nurn­
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 

538 
!I 72 

12n 

3?6 
2400 

1?4 
7736 
16()6 

951 
1479 
l6Pli 
13~6 

l ?.51 
264Q 
Jlb2 
7939 

1041 
1582 

642 
3123 
1158 
1815 

11157 
2056 

790 
1492 
1587 
1033 
4629 
2451 

100 
52 

i;zs 
378 

1349 
1237 
13'+2 
496 
1% 

2181 
AJ4 

2496 
'=>717 

?22 
z,;01 

935 
"'75 
383 

LOIIOS 

A 
11 

1 

4 
21 

1 
b7 

9 
12 
25 
23 
21 

24 
32 
51' 
71 

8 
21 

1 
15 
13 
28 

3 
37 

9 
11 
10 

3 
27 
31 

1 
0 
9 
5 

15 
l 

13 
4 
2 

34 
14 

?9 
79 

1 
20 

9 
6 
1 

F.MPTIES 

3 
1 
2 

4 

38 
2 

67 
29 

? 
5 

17 
9 

4 
33 
12 

106 

21 
16 
14 
62 

p 

I? 

2e. 
3 

1 
28 
?6 
26 
b6 

8 
? 
2 
1 
3 

13 
40 
17 

9 

3 
4 
l 

16 
20 

1 
27 

3 
1 

1 (1 

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, ,vere 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 
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TABLE rs.-Samplc computer print-out: handling of traffic flow 

FLOW HA~DLl~GS co~ CONPAJL IV - 4 MONTHS (CASE 19Cl 494 NODE 1973 FROM wl5566 75/ok/25 ■ 12.21.tn. 

---I~TtRMEnIATE YAMDS---OE::sllru I Iv•: 

209 r::ALEl-1 

210 ~'.JN['"<VA 

212 l'IILES 

214 GOOfJ"'Ah 

215 GAlf .. A) 

217 HASELTv~· 

218 NEW Cll~Tt F 

219 WHEATL,.~lO 

223 STUNEn1.,Pn 

224 OIL CIIY 

226 ~llNt•O 

227 MRTNSFt.PRY 

228 1>11:.HION 

229 MIULANLJ 

230 CONWAYt.AST 

SOURCE : SRI model. 

ORIGIN 

?ln MJNER\/A 

21? NILF5 

Q "'Pf~RMTMAr, 
214 GOOOMAN 

111;> "ONROF ~1 I 
21c; GATFwAY 
247 :.-[LI_ANOTl-·H:l 
44~ 1-<E_N<;NMtNf:<:; 

JA7 r.JRSONf:lUPG 
217 i-'ASFLTON 
2JQ :..lh[ATLIIND 
?57 '<ENMORi: 

?1 A NEW CASH E 

lHQ ?OCl"POKT 
21? NILES 
?15 GATFWAY 
217 HASELTON 
?19 'IHl:llTLANO 
?ZP. wlfRTO'-.J 
?73 '<!SKI 

1 OJ TRE~ITO:~ 
2f,fl ASHT AHuL II 
223 STONEBOfiO 

??4 'JIL CITY 

lt:? "10NROE Ml 
lln STANL[v 
22', MJ!IIGO 
?65 '3LACK~'< CN 

22f. MJ!IIGO 
777 MRTNSF':RRY 

97 RIVFRHOUGE 
130 K[IJTON 
177 ~UCYRUS 
278 lillERTON 

229 l'!IDL ANL) 

f. SSWVALLYJC 
51 i>ROV I sr.c~,., 

11-17 GIHSON'3URG 
23r CONioAY!:A<;T 
3r,5 HARRISRURG 

LOJll)S EM~TIFS 

V 

2 
C 

[l 

0 
?o 
4? 

10 
J 

3b 
fl 

r, 

() 

J 
0 
1 
H 

J (I 
lb 

(I 

0 
0 -

() 

n 
) 3 
1f' 

(j 

b 

19 
18 
14 

9 

(1 

22 
6 
C 

2 

2 

12 

'-:1 l 
1 ,. 
C 

(\ 

41 
';, 

17 

2 

l ',1 

lH 
37 
3';, 
(',:, 

b 

I, 

13 
30 
2(1 

9 

47 
55 
49 

0 

99 
11 

0 
0 
l 

95 

1 !l 

() 

l 
0 

52 
35 

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 statistics, 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 0 - 75 - 2 

C/IRS 

2 

3 

13 

J I 
l Fi 

91 
l 

?O 
42 

1 (l 
42 
43 
17 

2 

19 
]9 
37 
36 
13 
l 6 
lb 

13 
30 
20 

10 

47 
55 
f.2 
10 

Q9 
17 

19 
l 11 
l 5 

1(\4 

19 

1 
1 

?2 
58 
'.'15 

CARS 0 H/INDLINGS 

2 

3 

13 

44 
16 

J t<2 
I 

40 
]68 

40 
42 

129 
51 

2 

57 
!,7 

74 
JOH 

73 
48 
48 

52 
60 
20 

J (I 

94 
110 

62 
40 

198 
17 

57 
54 
60 

104 

19 

1 
1 

44 
58 

105 

lbn ?.31 21?. 

26r 
444 2bt 

231) 231 

231 
260 

20(1 

215 

215 

231 
231 

110 200 

260 23() ?31 

230 
160 
207 226 

30C 

Yard and Line Capacity Oonstraints.-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-



tion process. Other basic inputs are a physical de­
scription of the trrminal, the rate at which each 
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 traffic mix. (See 
box below.) 

• Dispatch Simulation Model. This model, devel­
oped by Peat, Marwick, Mitchell & Co. (PMM) for 
the Federal Railroad Administration, simulates 
train movemrnts over a given lirn; segment and cal­
culates delays caused by interactions brtween trains 
movmg on the same line segment. Inputs to the 
model also include a physical description of the 
segment arnl the trains anticipated to oprrate over 
that line srgment. including scheduled departure 
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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 m 
terminals or on main line segments, changes were made 
to rliminate the ronstraints. In determining the required 
revision, the adverse impacJt on operations ,and traffic 
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 c,apital improvements rather than revising the 
recommended blocking and train service plan. 

T.\BLE 6.~Samplc computer print-out:portion of link statistics output 

LIN~ 

28 - 2b 
27 - 28 
28 - 27 
28 - 29 
29 - 2~ 
29 - 3v 
30 - 2'-1 
30 - 31 
31 - 30 
30 - 32 
32 - 30 
30 - 601 

601 - 30 
30 - 60<' 

602 - 30 
32 - 13J 

133 - 32 
32 - l 3~ 

135 - 32 
32 - nOl 

601 - 32 
33 - 3~ 
35 - 33 
33 - 602 

602 - 33 
3'+ - 602 

602 - 34 
34 - 603 

603 - 34 
35 - 36 
3b - 35 
35 • 40 
4o - 35 
35 - 120 

120 • 3~ 
37 - 38 
38 - JI 
38 - 39 
39 • 3h 
39 • bO~ 

605 • 3~ 
40 • 41 
41 • 40 
40 • J2ij 

128 • 40 
40 • 605 

605 • 40 
40 • 601 

607 - 40 
41 - 44 
44 • 41 
42 • 44 
44 • 42 
42 • 45 
45 • 42 
42 • 47 
47 - 42 

r-1;1 F~ 

4 
4 
4 

>,Q 

""' 4R 
4K 

,, 
12 
\? 
13 
13 
?2 
?2 
<;,· 
c;q 

45 
45 

7 
7 

37 
37 
l 8 
l ~ 
3" 
16 
17 
17 

n 
39 
3Q 
41 
41 
13 
13 
4g 
4Q 
?" 
?'i 

7 
7 

73 
73 
35 
35 
l 6 
J h 
1H 
)H 

5 
~ 
7 
7 

1 n 
l n 

SOI:RCE : SRI model. 

TRA!~S 

? 
l 
I 
2 
2 
? 
? 
1 
l 
7 
9 

l 2 
9 
2 
3 
n 
n 
3 
2 
2 
5 
I 
1 
J 
I 
2 
l 
1 
2 
l 
I 
2 
2 
2 
2 
l 
1 
2 
3 
2 
3 
2 
2 
0 
0 
3 
? 
2 
3 
2 
2 
2 
2 
3 
3 
5 
4 

L 
31 

8 
10 

l JS 
]07 
131 
l 14 

4 
15 

\89 
3Sl 
774 
450 
154 
117 

0 
u 

61, 

70 
~u 

2?9 
41 
49 
51 
42 
66 

I 12 
ln8 

45 
47 

104 
6J 
91 

161 
91 
13 

3 
61 

)58 
113 
191 

58 
81 

0 
u 

160 
100 

90 
155 

58 
81 
BJ 
'i8 

!?3 
171 
298 
118 

CARS 

E 
57 
17 

I 
93 

115 
JOO 
12A 

7 
61 

316 
389 
463 
517 

68 
222 

0 
n 

u,n 
51 
66 

259 
12 
43 
44 
14 

178 
54 
45 

173 
74 

9 
9n 
84 
6n 

153 
lA 

4 
IA 
84 

]32 
129 

8c; 
10 

0 
0 

108 
105 

91 
103 

8<; 
10 
7n 
ec; 

J5n 
103 

93 
221 

T 
88 
i'5 
11 

2C8 
222 
231 
t42 
II 
7b 

5(,5 
77n 

1237 
91,7 
222 
339 

0 
(I 

2Z6 
lei 
116 
488 

53 
'12 
95 
56 

244 
166 
153 
21A 
121 
113 
l!:>3 
175 
221 
244 

31 
7 

79 
242 
245 
3to 
143 
151 

0 
0 

2~8 
2o~ 
l!:!l 
25A 
l43 
l!>l 
l!>l 
143 
273 
274 
391 
339 

L I N K 
TN'S 

Al.L 
38~5 
1107 

690 
l047e 
l 10Q9 
l J-<;25 
12139 

548 
3204 

24447 
37239 
731?6 
43068 
13794 
16749 

0 
0 

Q416 
6Al5 
'i725 

223R7 
38'i4 
5702 
5Q02 
4015 

10847 
9779 
Q;>?? 
AS79 
581>0 
~549 
6779 

10039 
14A'i7 
10462 

1876 
470 

5503 
ll4A5 
12682 
IS3f,l 

6270 
P94J 

0 
0 

12511 
lrA08 
9710 

12002 
6270 
A94J 
8941 
6270 

l4AJ6 
18990 
25179 
14138 

L0Af1JNGS 
TRAIN CAfi 
MI LES L 

H 124 
4 32 
4 40 

l3H 7935 
13H 7383 

% 6288 
Q6 5472 
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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 arc being recommended, to insure 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 simulate 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 outbound 
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 

Line Oapa,dty 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: 

• 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 

• Other 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 sho1t period of time, especially 
when fleets of trains meet, 

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

ont. the ,vork assigned with a given amount of man­
po,wr. Specifically, the model simulates, in 15 minute 
increments for several days, the use of individual re­
ceiving, classification and departure tracks, the switch­
ing or hump lead, inbound ancl outbound inspection and 
classification and train make-up crews. It simulates each 
irnlividual facility and crew, 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 assignment of classification 
tracks. Physical changes in the yard also can be ,tested, 
such as including crossovers or providing a second 
switching or hump lead or another lead from the class 
yard. The model determines whether the schedules for 
inbound and outbound tra-ins as planned are met, given 
the resources assumed, and provides a summary of aver­
age car detention time and a report of the use of key 
resources. 

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 
imprnve capacity materially if phyE:.ical bottlenecks, 
signal system deficiencies and operating constraints are 
not also corrected. Second, seYeral operational options 
for reducing congestion on high density lines may limit 
the need for major capital expenditures or, on the other 
hand, 01wrating decisions may n'dnce capacity and re­
quire major capital commitments. Operating policies, 
therefore, cannot be separated in the planning process 
from financial policies. 

Implementation of the FSP Y,ill require construc­
tion of some new connections and it is important that 
these track and signal facilities be designed and built 
to allow uninterruptPd 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 intrrlockings caused by 
derailments. These situations should be identified and 
analyzed and interlockings that should handle heavy 
traffic restored to their design capacity. 

Route Selection 

Primary route selections \Yere based upon: 

• Traflic flow volumes, 



FIGURE 2.-Train dispatching modei output ( stringUne) from Harrisburg to Conway 
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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 Pl1:M. 

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 
simulaites 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 performance calcul,ator (TPC) to simulate 
train running times, clelipeating transit times £or 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 associ,ated 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; 

• Signal System-available aspects, direction of 
movement and block spacing; 

• Schedules-consisting of starting time, origin and 
destination points and work required enroute and 

• 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, 
• Operating costs, both line-haul and terminal, o:f 

alternative routes and 
• Removal of traffic from high density passenger 

routes. 

Generally, the primary route structure of ConRail 
consists of main lines presPntly ust>d by the railroads 
in reorganization. By making certain changes in present 
routing, hmvever, it is anticipated that ConRail would 

• 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 simula<ted. 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.) 

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

Northea,st Oorridor.-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 USRAAction 

AJlentown-Ncwark __ _ Traffic volumes will exceed the capacity of 
Lehigh Valley (LV) route. 

The Central of New Jersey (CN.J) line has been retained as 
a second route. Passenger traffic between Aldene and 
Newark might be rerouted via the CKJ to Elizabeth and 
the PC to Newark with a new connection being construc­
ted between the CNJ and PC at Elizabeth. 

Harrisburg-Reading ________ Capacity of the Reading (RD G) line will be Some Philadelphia traffic has been routed over former 
Penn Central (PC) lines. exceeded if Philadelphia traffic uses this 

route. 

Washington-Baltimore _____ Combined ConRai!-Chessie traffic will ex- 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. 

ceed capacity of the Baltimore & Ohio 
(B&O) line. 

The primary routes for ConRail in the K ortheast Cor­
ridor area are discussed below and shmn1 in Figure 3. 
This listing reflects the routing used in developing tl1e 
operating plan. The changeover from existing routes 
on the Corridor to the by-pass routes reqnires the con­
struction of several new track connections. It is expected 
that the physical drn11ges will not be completed for at 
least fl 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 ,vith trackage rights from 
Baltimore to \\T ashington are at this time incomplete, 
these plans are subject to change. 

• Potomac Yarcl-Northern New Jersey. Between 
Anaeostia ("Washington) and Bay Vie,v Yard 
(Baltimore), traffic 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 mo,·ements 
exceed line capacity on the B&O. North of Balti­
more, traffic would operate on the former B&O to 

FIGURE 3.-Principal rail routes in the Northeast 

Philadelphia and via trackage rights on the Ches­
sie System ( former RDG) to ~fam·ille, K.,T. Oak 
Island-Elizabethport traffic would use the formi,r 
LV from }fan ville to N e-wark, K.J. 

• Potomac Yard-New England/Kew York City. 
Traffic would route as ahm·e 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 RivPr 
( LHR) -PC Route. From Maybrook, traffic to New 

Haven-Bridgeport would route over the Pough­
keepsie Bridge via Danbury, Conn. to New Haven. 
Traffic for the rest of New England and New York 
City would route from Maybrook via Kingston, 
N.Y. to Selkirk Yard near Albany. Kew York City 
traffic then would move do-wn the Hudson line vi:J 
Harmon, N.Y. In addition, bYo altemate route~ 
,vill exist between Allentmvn and Selkirk Yard. 
One inrnlws trackage rights onr the Delaware & 
Hudson (D&H) between ·Wilkes-Barre, Pa., and 
Voorheesville, N.Y. The other uses the -former 
RDG-LV to Ke-wark and then the former PC via 
Kational Junction (Jersey City) and the West 
Shore Line to Selkirk. The latter route would use 
a new connection bet-ween Oak Island and Meadmvs 
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 N orthPrn Kew 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 ,vould leave the former LV at 



Manville, N.J., and operate over ChessiC', (former 
RDG) to Port Re:1cling, N.,T. The alternative rout­
ing to Oak Island would be to use the former L V 
to Phillipsburg, N.J., tlience former CNJ to Al­
dene. N.,J. and former LV from Aldene to Oak 
Ishmd. From Allentmvn, Bridgeport and Ne,v 
Havrn traffic ,vould be routed via the LHR to May­
brook and over the Poughkeepsie Bridge. Oth~r 
New England and ~ rw York City traffic would 
mow via the LHR and former PC to Selkirk Yard. 

• Buffalo/Syracuse-New ,Jersey and South. Traffic 
from Buffalo destined for Baltimore and Potomac 
Yard ,rnuld be routed owr former PC lines via 
Olean, N.Y., Renovo, Pa. and Enola to Perryville, 
tlw ,ce on•r the B&O. Traffic from Syracuse and 
Niagara Falls to Baltimore and Potomac Yard 
would movr o,er former PC lines via Lyons, N.Y., 
Corning, N.Y., Newberry, Pa. and Enola. Traffic 
from Buffalo to Xorthern Xew Jersey and Phila­
delphia would route oyer Chessie trackage rights 
via Corning to "\Vanrly, 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-Kew England and Upstate 
New York. Traffic between these points would 
route from Oak Island and ·weehawken over the 
former PC's "\Vest 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 remornd from the "\Vashington-Boston passenger 
corridor. Local freight and yard service would con­
tinue on the corridor to the extent required. "\Vhen 
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 "·ay between Oak 
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 
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Selkirk and New Haven. also would move over 
this portion of the Corridor. 

-1:wo trains per clay each way entering the Cor­
ndor at Mansfield, Mass., one moving the 19 
miles to Providence, R.I., the other the i miles to 
Attleboro, Mass. 

Northern New J ersey-Cleveland-0 hfoago.-Studies 
of the operational cost of the two principal main-line 
routes of the ConRail system between Northern New 
.Jersey and the Cleveland-Chicago areas show that the 
_route via Selkirk and Buffalo has slightly lower operat­
mg costs 5 for the movement of common origin-destina­
ti~n traffi_c than the route via Enola and Pittsburgh. 
Given this, the routing decision should be based on 
c_hanges in traffic flows over time, the capacity of the 
Imes and traffic aggregation and consolidation oppor­
tunities which either routino- mav make possible in the 

"' u 

f~ture. New York State is in the process of negotiating 
with Penn Central to make certain improvements in the 
,vest Shore route from N"ewark 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-Pittsburg h.-Between Johnstown and 
Pittsburgh, two former PC routes are available-the 
~ain line via Greensburg and the longer but more level 
nver grade Conemaugh line via Kiski Junction. After 
rehabilitation of the Conemaugh line additional 
freight traffic would be transferred to thi~ 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 
. ' ' rn the Detroit River Tunnel, which limit the movement 
of loaded trilevel and high-cube cars. Until the tunnel 
?learance restriction is eliminated ( a project included 
rn ConRail's capital improvement budget), most traffic 
should be routed via Buffalo and Cleveland to avoid 
split flows and imbalanced movements. 

lndianapoli.s-Ea,st 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 East 
St. Louis via Mattoon, Ill., should be retained as a 

• The flows which possibly could be handled via either route ayer­
aged 487 cars per day during the October 1973 sample 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 
tra.ffic. 

I ndianapolis-0 olunibus-Oincinnati.-Between Indi­
ana pol is and Columbus, traffic 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 I vorydale 
in the Cincinnati area. 

Between Cincinnati 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 Xeni·a route is overloaded. 

lndianapolis-Ohicago.-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 & Nash ville (L&N), Grand Trunk West­
ern ( GTW), Chicago & Eastern Illinois ( C&EI) and 
Chicago & Western Indiana (C&vVI) are consummated, 
ConRail traffic would be routed over ConRail from In­
dianapolis to Lafayette, ,thence over L&N, GTW, C&EI 
and C& WI 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 Illinois and Southern Indiana.­
At present, traffic from southern Illinois comes to Chi­
cago via Paris and Danville, Ill. 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&WI using trackage rights. 

Ohicago-Oonway.__:Two former PC routes are avail­
able between Chicago and Conway-the route via Val­
paraiso and Fort 1Vayne and the route via Elkhart, 
Toledo and Cleveland. Both routes ,vill be retained as 
will the connecting lines from Fort vVayne to Kendall­
ville, Toledo to Bucyrus, and Cleveland to Alliance. As 
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traffic patterns dictate, some traffic 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 Ta:ble 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 

Yard name and location 

Allentown, 1 Allentown, Pa ___________________ _ 
Avon, Indianapolis, Ind ______________________ _ 

Bayview, Baltimore, Md ____ --------•·-······· 
Blue Island,' Chicago, Ill.··············-······ 
Buckeye, Columbus, Ohio ......... •----------·-
Conway•East, Conway-West, Conway, Pa ..... . 
DeWitt, Syracuse, N.Y .... -••·············-··· 
Elkhart, Elkhart, Ind .... ••·········--·-----·--
Enola, Harrisburg, Pa·----------·--····-·-·---· 
Frontier, Buffalo, N.Y _ -···------·------·---··· 
Greenwich, Philadelphia, Pa.·-··--···----··--· 
Junction, Detroit, Mich.•-·-··--·-·-·---•-·--··· 
Morrisville, Trenton, N.L_. ______ --·-·-··-··---
Oak Island, a Newark, N.J ·-···---•-•-·---·--·· 
Potomac,<Alexandria, Va._ .. ---··--·--·---•-· 
Rockport, Cleveland, Ohio_··-----·-·--·-·-·-·· 
Selkirk, Albany, N.Y. ·····---·-·------·-·---·· 
Sharonville, Cincinnati, Ohio __ ···-·-·-----···-· 
Stanley, Toledo, Ohio.·---·----··--··-··-·-···-

1 Con Rail's projected loadings only. 

Existing 
car switching 
capacity/day 

1,400 
2,700 
1,400 
1,600 
2,700 
6,000 
1,600 
3,000 
5,000 
2,600 

700 
1,800 
1,200 
1,000 
1,600 
1,000 
3,000 
1,800 
1,800 

41,900 

1985 projected 
car switching 

requirement/day 

1,700 
2,600 

900 
1,800 
2,500 
5,000 
1,100 
2,900 
3,500 
2,500 

700 
1,400 

900 
1,500 
1,600 

900 
2,800 
1,400 
2,-500 

38,200 

2 ConRail's projected loadings only-operated by Indiana Harbor Belt. 
a Includes aJI Northern New Jersey traffic in 1978 projected loading. 
' Con Rail's projected loadings only-operated by R.F. & P. 

SOURCE: USRA staff analysis. 
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FIGURE 4.-M ajor yards in the ConRail System 

classification yards now cost about $60 million each, it 
is important that ConRail management emphasize im­
proving utilization of existing yards rather than con­
struction of new ones. 

Several existing TOFC terminals should be consoli­
dated and capacity increased where necessary to handle 
future com:bined volumes. As discussed in a following 
section which describes the intermodal operating plan, 
a new TOFC block switching terminal is proposed for 
Crestline, Ohio. 

To handle ConRail's projected car switching require­
ments, there is a need for expansion or significant re­
habilitation of the following major yards. 

Yard Location 
Allentown ______________________ Allentown, Pa. 
Blue Island ________________________ Chica,go, Ill. 
Oak Island ________________________ Newark, N.J. 
Stanley __________________________ Todelo, Ohio 

In addition to these yards, which must have their ca­
pacities increased to handle more cars per day than at 
present, there are eight other yards that, although they 
are able to handle the projected 1985 daily volume of 
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Q Yards Handhng 800-1400 Can Per Day 

cars, require rehabilitation or physical improvements to 
expand their capability to sort cars in a more refined 
fashion-i.e. to prepare more blocks. 

Yard Location 
Avon ________________________ Indianapolis, Ind. 
Buckeye _______________________ Columbus, Ohio 
DeWitt _________________________ Syracuse, N.Y. 
Elkhart _________________________ Elkhart, Ind. 
Frontier _________________________ Buffalo, N. Y. 
Greenwich ___________________ Philadelphia, Pa. 
Junction ________________________ Detroit, Mich. 

Selkirk--------------------------- Albany, N.Y. 

These yard projects are included in ConRail's 1976-
80 road capital improvement budget. Additional mod­
ernization and expansion projects, while not so exten­
sive, are contemplated for the 1981-85 period. These 
projects would focus primarily on operating efficiency 
improvements and local support activities. Yard re­
habilitation projects are included in the rehabilitation 
program described in the last section of this Chapter. 

The proposed ConRail operating plan would down­
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 _____________________ Co,lumbus, Ohio 

Tifft ----------------------------- Buffalo, N.Y. 
Elizabethport ___________________ Elizabeth, N.J. 
,vaverly _________________________ 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 volume 
of cars required to be switched at most of these facili­
ties "-ould decline, reflecting an overall reduction in in­
termediate s,vitchings resulting from the Association's 
blocking plan for ConRail. In some yards, however, the 
hlockin,~ plan assumed that more classifications would b 

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 efficiency, 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 effectirnness 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 
multidisciplincd project teams consisting of rail opera­
tions specialists, industrial engineers, maintenance 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, inteniews, 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 intrnsively 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 beinv 
operated eff Pctively. First, the studies found that effe<'· 
tiveness of terminal management was reduced by: 

• A lack of clearly stated and interrelated manage­
ment goals and objectiws, 

• A fragmented organizational structure that re­
duces coordination among functional areas and be­
hvcen system, rPgions and divisions, 

• A lack of coordination among connectina railroads, 
• A clrbilitated phy.~ical plant that causes continu­

ing opnating difficulties and preoccupies manage­
ment, 

• Insufficient number of first-line snperviscrs, 
• Inadequately paid and motivat2d supervisory and 

management pPrsonnel and 
• Ineffectivr managemPnt planning, 1wrformance 

and cost control, resulting from inadequate infor-
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TABLE 8.-ConRail 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
burgh and Columbus and Rock­
port. 

for selected points on L&N and 
Southern. 

Sharonville (Cincinnati) __________ Buckeye, Cleveland, Frontier, Avon, Elkhart and Chicago _______ Stanley and most Michigan 

Avon (Indianapolis) ____ _ 

Selkirk, Conway and Allen- points. 
town. 

All major points; also all points 
between Indianapolis and Belle­
fontaine and Indianapolis and 
Dayton. 

All connections at E. St. Louis- Chicago, Elkhart, Logansport Louisville; Cincinnati and all 
all local points to Terre Haute, and Marion. points between. 
Paris, P&E points, Crawfords-
ville, Danville, Urbana and 
Peoria. 

Rose Lake (E. St. Louis) __________ Avon, Bnckeye, Conway, Allen- All interchange points in E. St. Elkhart and Chicago. 

Blue Island (Chicago-IHB) __ _ 

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

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, Avon and Cincinnati. 
sub blocks 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 Jackson and Elkhart_ _______________________________________________ Stanley, Bedford, Conway,Avon, 
Selkirk. Sharonville and connections. 

Frontier (Bnffalo) ________________ Rochester, DeWitt, and Selkirk ____ All major points ___________________ Black Rock, Niagara and con- Conway, Enola, Allentown, and 
nections. local points. Sayre, Allentown 

and Renovo. 

DeWitt (Syracuse) ________________ Selkirk and local points in between_ All 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-

Oak Island (Newark)_ 

as well as New York City. way which moves via Enola. more and Potomac Yard. 

Allentown, Buffalo, Enola, Con- Selkirkandshortpoints ________ _ 
way, Avon and Elkhart. 

Points between Oak Island and 
Philadelphia and Wilming­
ton, Baltimore and Potomac 
Yard. 

Allentown ________________________ All northern New Jersey points, Enola and 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 Se!- mac Yaril 

kirk. 

Bayview (Baltimore)_____ ---------------------------------- Allentown, Enola, Conway, Avon All points Baltimore to North- Potomac Yard. 
and Elkhart. ern New Jersey and Selkirk. 

Enola(Harrisburg) ______________ AllmajorpointsbetweenNewark Conway,AvonandElkhart. ______ Buffalo, Niagara, DeWitt and All major points, Thurlow to 
and Potomac Yard and to Se\- intermediate points. Potomac Yard. 
kirk. 

SOURCE.: USRA staff analysis. 



mation and control systems to support these 
functions. 

Second, tlw studies shmved that labor productivity suf­
fered from: 

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

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

Redueed Terminal Jfana.gement E;ffediveness.-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 dynamic 
environment characterized by poorly maintained facil­
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 ancl 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 ,vhich 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 ancl 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 
the 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; 
s,vitch engine vrnrk standards have been developed ( and 
were in use at one time) for most terminals and the 
existing clcmurrage 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 lernl 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 Man power U tilization.-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 produC'ed per employee. Significant im­
proyements 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. 

• 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 traffic 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 availa·ble 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. 1V-hen 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 Oontrol.-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. 

• 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. "\V"hen 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. 

• 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 deliwred 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 increase management's control. 

Initiate a 8upe1'visory and Management De1·elopment 
Progmm.-A primary building block upon which all 
projected operating improvements ,vill 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 lernls. 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 de,·elopment of yard work programs and plans 
so they understand and have confidence in the process 
and arc 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 Prodiwtivity.-An ongoing labor 
management program to modernize and streamline local 
v;ork 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 
e-x:pected 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 forma financial projections for Con­
Rail. 

Improvement area 
Percent impr,vement 

1976 1977 1978 1979 1980 1985 

Rehabilitation ............................................. (3) 0 4 5 5 5 
Capital improvements ........................ _. __ 0 0 1 1 
Improved blocking and other efliciencies ........... (4) (2) 1 2 4 7 

Total. .. __ ........... ·-·-········--··-··--··· (7) (2) 6 8 10 13 

The negative improvement in ConRail's 1976 pro­
jections due to rehabilitation reflects the fact tha.t Con­
Rail's rehabilitation programs do not include the com­
pletion of sufficient yard rehabilitation projects to 
re,·erse 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 inefficiencies in blocking and terminal 
operations projected for ConRail during 1976-77 are 
caused by projected ConRail "start-up" costs as ra,il­
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 
han not been projected in the ConRail proforma state­
nwnts 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 management 
systems and carrying out ConRail's road eapital im­
provement program. 

The financial statements do not reflect any savings 
resulting from the improvements that could be realized 
through revisions in nationa,l 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 severa,l 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 efficiency 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 selectior1 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 : 

• Establishing 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] 

Yard and terminal: 
Number of projects .... ·•·························-------
Investment. ... ········--·····-·-······-·-····-····-·---· 

Communications and signaling: 
Number of projects __ ._··-···------···------·----·-·-··--
Investment. __ . ·-······--······-··---------·····---·-----

Safety and environmental: 
Number of projects·--···-··--·--·-·-···· ..... -·-· ...... _. 
Investment ........................•.... _ ... _ ............ . 

Service and operating: 

Number of projects .... ·················-··········-····· 
Investment .................... _ ..... _ ................... . 

Workshops and machinery: 
Number or projects ..•.................................... 
Investment ...................... _ .... _ .................. . 

Intermodal facilltles: 
Number of projects._ ......•... ··-·· ..•................ -·· 
Investment .. , ..........................•................. 

Bridges, buildings and other: 
Number of projects._ •................. ·········•··-······ 
Investment ...... _ .. __ ................................... . 

1981-85 total •......... ···········-· ..... ····--···· .... ·--·········-· 
Track rail weight Improvements.··········-···········-···--­
Roe.d additions associated with removing freight service from 

electrified Northeast Corridor ..•............... -··-···· .. -·· 

Total: 
Number or projects ................................ . 
Investment (1973 dollars) .......................... . 
Investment (Inflated)--····························· 

SOURCE: USRA staff analysis. 

1976 

13 
$12 

13 
$4 

16 
$7 

8 

$4 

35 
$10 

6 
$2 

14 
$3 

---------------
8 

6 

105 
$56 
$75 

1977 

13 
$22 

30 
$3 

1Y78 

7 
$7 

15 
$5 

1979 

6 
$6 

3 
$3 

1980 5-year total Estimated 10-year total 
1981-85 

4 

$9 

3 
$3 

43 ·············-··-·-·-···-··· 
$56 ······················-···-· 

62 ·····················-······ 
$18 ··-···············-···-····· 

7 4 ····-·-······· 1 28 ················-··········· 
$8 ····-·-····-···-··-········· $1 ··-··-······-··-···········-····---······· 

11 
$6 

26 
$13 

4 
$6 

4 
$2 

7 

22 

95 
$82 

$120 

8 
$6 

26 
$13 

6 
$6 

3 
$6 

-------------
10 

19 

67 
$72 

$115 

5 
$7 

19 
$11 

3 
$3 

4 
$3 

16 
$10 

5 
$9 

36 ·····•···············•······ 
$26 •·····-·····-··············· 

122 ··············-·········-·•· 
$57 ······-····················· 

24 ·······-······-············· 
$26 ·············•·············• 

3 1 25 ..... ······-·········-····· 
$11 $7 $29 ···························· 

··--·•-···············-······· 138 ·····-········ 
12 16 53 81 ······-······· 

22 

39 
$75 

$129 

32 

34 
$89 

$164 

101 ···•··-······•·•············ 

340 ···························· 
$37 4 $220 $594 
$60'~ $497 $1, 100 
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TABLE 10.-Percentage of ConRail road capital investments, 
first 5 years 

1976 1977 1978 1979 1980 

Yardsandterminals ________________________ 21.4 26.8 9.7 8.0 10.1 

Communication and signals ... ------------- 7.1 3.7 7.0 4.0 3.4 
Safety and environment.___________________ 12. 5 1. 2 ------------------------
Service and operations______________________ 7.1 3.4 7.3 8.3 9.3 
Workshops and machinery__________________ 17. 9 11. 2 15. 9 18.1 14. 7 
Intermodal facilities. ______________ .. _______ 3. 6 10.1 7. 3 8.3 4.0 
Bridges and buildings---------------------- 5.4 7.9 2.4 8.3 14. 7 
Rall weight Improvements _ . _. _. _ .. __ .. _. _ _ 14. 3 18. 0 8. 6 13. 9 16. 0 
Road additions-Northeast Corridor________ 10. 7 35.9 26.8 26. 4 29.3 

TotaL_______________________________ 100. O 100. o 100. O 100. O 100. O 

SOURCE: USRA Staff 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 im­
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. 
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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, etc., 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 1 

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. 

• 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. 

o 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 belieYes 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." 6 

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 

6 National Transportation Safety Board, Washing-ton, D,C,, Safety 
Recommendations I-75-1, Apr. 13, 1975. 

590-512 0 - 75 - 3 
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shipment, and intermodal safety considerations such 
as rail/highway crossings at grade.7 

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/highvrny 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. 8 

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. 

, Final Report on a Limited Analysis of the Safet11 Implications oj 
the Preliminary System Plan for Railroad Consolidation, June 6, 197'5. 

8 Battelle Safety Study, Ibid, 
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TABLE 11.-Twenty-year trend in passenger fatality rates for alternative modes of U.S. intercity pahsenger transportation (passenger fatalities 
per 100,000,000 passenger miles) 

Railroad passenger Intercity buses Domestic passenger planes Automobiles General aviation 1 

Calendar 
year Annual 

rate 
3-year average 

rate 
Annual 

rate 
3-year average 

rate 
Annual 

rate 
3-year average 

rate 
Annual 

rate 
3-year average 

rate 
Annual 

rate 
3-year average 

rate 

1953 .......... . 
1954 .•......... 

1955 .......... . 
1956 .......... . 
1957 .......... . 

1958 .......... . 
1959 ..•........ 
1960 .......... . 

1961. ...•...... 
1962 .•.•....... 
1963 .......... . 

1964 .......... . 

1965. ·········· 
1966. ·········· 

1967 .......... . 
1968 ...••...... 
1969 .......... . 

1970 ......... . 
1971.. ........ . 
1972 .......... . 

1973 .......... . 

O 16 ·········•··••······••·····•··········•···•······· 
0.08 0.12 ·····•······•···•·•••·•···••···• 

0.07 ····················•·•·····•·•••·•••••••·••••··•· 
0.20 •················· 0.05 ·················· 
0. 07 0. 11 0. 10 0. 09 (1956-58) 

0.27 ·················· 
0.05 ................. . 
0.16 0.16 

0.10 •................. 
0.14 ................. . 
0. 07 0.10 

0.05 ·················· 
0.07 ·················· 
0.16 0. 09 

0.09 ·················· 
0.10 ·················· 
0.07 0.09 

0.09 ·················· 
0.19 ·················· 

'0.56 2 0.27 

0.07 ··•··············· 

0.12 ··············~··· 
0.13 ·•················ 
0. 05 0.10 

0. 09 ·•··········•••·•· 
0.10 ·················· 
0. 21 0.14 

0.10 ·••••·····•·•·•··• 
0.23 •···•············· 
o. 06 0.13 

0.11 ················•· 
0.16 ·················· 
0.05 0.11 

0.02 ······•··········· 
0.08 •••··•·•·········· 
0.18 0.10 

0.17 ·•·••···•···•·•··• 

0.56 ··•·•············· 
0.09 0.33 

0. 76 •···•·•••••••····· 
0.62 ····•············· 
0.12 0. 50 

0.43 ••·•········•·•··· 
0.69 ·················· 
0. 93 0.69 

0.38 •·••••···•····•·•· 
0.34 ·•····•·•·•······· 
0.12 o. 28 

0.14 •·•·••·•••···••·•· 
0.38 ···•··•·••··•····· 
0.09 0. 20 

0.29 ··•·•·•··•···•···· 
0.28 ·················· 
0.13 0. 23 

0.00 ··············•··• 
0.15 •···•······•······ 
0.13 0.10 

0.10 ••••·•••····•·•··· 

2.9 ··•••·······••••······•••·····••·····•••••···••·•• 
2. 7 2 R ••••....•••....•••••....•••.•... 

2. 7 ····•·••·•·•·····••••••••·••••·· 32 (1953-57) 
2. 7 ······•·····•·••··•·····•·•·••·•••••••··•·••······ 
2. 6 2. 7 ··••••·•····••••····•••••···•••· 

2.3 ··············•··· 
2.3 ...........•••.... 
2.2 2.3 

2.1 ·•··•·•·••••·••··· 
2.2 ·····•·•······•··· 
2.3 2.2 

2.4 ••·••·•·•····••·•· 
2.4 ··•·•••··••···•••• 
2.5 2.4 

2.4 ···•·•··•···••···· 
2.4 ·················· 
2.3 2.4 

2.1 ··•······•·•······ 
1.9 ··•··············· 
1.9 2.0 

1. 7 •••••••••••••••••• 

23 ·················· 
26 ··········-······· 
24 24 

22 ················•· 
23 ••...•••••....•... 
23 23 

24 •••···•·••··•·•••· 
21 ··••••••··•·•••••· 
17 21 

18 •··••···•·••·•···· 
19 ··••············•· 
16 18 

20 .••...••••...•.... 

21 ······•··········· 
20 20 

18 ·················· 

1 Total fatality 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. 

SouacEs: Accident Facts, National Safety Council, 1973 edition. 
Bua Facts, National Association of Motor Bus Owners, 1973 edition. 
A Preliminary Statistical Anal11al8 of Aircraft Accident Dota-U.S. Civil Aviation 1978, National Transportation Safety Board, Report No. NTSB-AP A-74-1. 
Department of Transportation and Related Agencies Appropriatlons-1975, Part 4, 93d Congress, 2d Session, hearings before a subcommittee of the Committee 

on Appropriations, House of Representatives, U.S. Government Printing Office, 32-880 0, 1974. 
Yearbook of Railroad Facts, 1973 edition, Association of American Railroads, April 1972, L.C. Card No. A66--7305. 
197 4 Motor Truck Facts, Motor Vehicle Manufacturers Association of the U.S., Inc. 1971-1972 Accidents of Large Motor Carriers of Property, U.S. DOT/FHW A, 

Bureau of Motor Carrier Safety, May 1974. 

TABLE 12.-Comparison of nonpassenger railroad and highway fatalities 

Railroad: 
Ton-miles (in billions) .......................................•.•.•...•.•.......• 
Total killed, all accidents .•..............•.....•................................ 
Less: Kllled in accidents involving passenger trains only .................•...... 
Net: Killed in freight or maintenance service ................................... . 
Deaths per billion ton•miles ................................................•.•.• 

Highway (Federally regulated carriers only): 
Ton-miles (in billions) ..................................................•....... 
Deaths, all persons .......................................•...................... 
Deaths per billion ton-miles .................................................... . 

SOURCES: See Table 11. 

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 ,vhich compensate for the increased possibility 
of derailments due to poor track. Implementation of 

1963 1964 1965 1966 1967 1968 6-Year totals 
and rates 

629.3 666.2 708. 7 750.8 731.2 756.8 4,243.0 
2,141 2,423 2,399 2,684 2,483 2,359 14,489.0 

634 669 670 710 604 506 3,793.0 
1,507 1,754 1,729 1,974 1,879 1,853 10,696.0 

2. 4 2.6 2.4 2.6 2.6 2.4 2.5 

120.6 126.4 140.3 143.1 139.9 155.4 825. 7 
1,451 1,492 1,603 1,472 1,489 1,482 8,989 
12. 0 11. 8 11.4 10.3 10.6 9.5 10. 9 

the Final Syst€m 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. 9 

• Hattelle Safety Study, Ibid. 
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TABLE 13.-Calculation of freight transportation accident inJury rates 

Mode and statistics 1967 1968 1969 1970 1971 1972 1973 

Railroad: 
Ton•miles (billions)................................................................... 731. 2 756. 8 767.8 

22,494 
29.5 

764. 8 
20,838 

27.3 

739. 4 
18,436 

28.0 

776. 7 
17,607 

22. 7 

851. 6 
17,540 

20. 6 
146. 0 

Injuries Oess passengers) ..................................................................................... . 
InJurles per bllllon•ton miles.......................................................... Information not 
Property damage (millions)........................................................... available 

Federal Regulation Carriers (Trucks): 
Ton•miles (billions)................................................................... 388. 5 396. 3 404.0 412. 0 430.0 445.0 ------------
Injuries............................................................................... 14,882 16, 124 16,232 15,793 12,825 14,528 ------------
Injuries per billion•ton miles.......................................................... 38. 0 40. 7 40.3 38.3 29.8 32. 7 ------------
Property damage (millions)........................................................... 55. 99 66. 87 72. 191 76. 242 72. 606 84.182 ------------

SOURCES: 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.S. Government Printing Office, 32-880 0, 1974. Yearbook of Railroad Facts, 1973 Edit10n, Association of American Railroads, 
April 1972, L.C. Card No. A66--7305. 1974 Motor Truck Facts, Motor Vehicle Manufactwers Association of the U.S., Inc. 1971-72 Accidents of Large Motor Carriers of Property, 
U.S. DOT/FHWA, Bureau of Motor Carrier Safety, May 1974. 

lntermodal Shifts 

In its safety recommendations to the Association, 
NTSB pointed out that intermodal shifts as a result o:f 
the Final SystBm 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.rn 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 interci<ty highway truck traffic. 
The study suggests institutional changes that would 
make this improved service possible. If this prediction 
is correct, an internal institutional change-new 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." 11 

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 tha,t 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 traffic 
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 rate 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. 
11 NTSB, Ibid. Competition Between Rail and Truck in Inter·City 

Freight Transportation, Charles River Associates, Incornorated. Cam· 
bridge, Massachusetts, December 1969, Contract No. DOT-OS-A9-060, 
Office of Assistant Secretary for Policy and International Affairs. 

annual property damage total should be discernable."12 

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.13 

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." 14 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. 15 

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. 16 and 2.5 percent of all highway related fa­
talities.17 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 Seri-ice, 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 Assa• 
elation. April 30, 1975. 

15 Ba ttelle Safety Study, Ibid. By definition the FRA defines the 
accident class "Train" as any accident arising in connection with the 
movement of trains, locomotives, 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 ls 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 
comparisons. 

1• Summary and Analysis of Accidents on Railroads in the United 
States, Calendar Year 1913, Federal Railroad Administration, Office of 
Safety, Accident Bulletin No. 142. 

17 Pactors Influencing Safety at Highu·a11 Grade Crossing, by Alan 
1\1. Voorhees and Associates, Inc., January 11967. 



TABLE 14.-Rail related accidents 

Fatalities 

Class of accident Number killed Percent of total 

1969 1970 1971 1969 1970 1971 

Total fatalltles ______________________ 2,299 2,225 2,010 100.0 100.0 100.0 
Train ___________________________ 203 210 171 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 

Nontraln ___________________________ 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 Injuries _______________________ 23,356 21,327 18,972 100.0 100.0 100.0 
Train __ ------------------------ 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 15.0 14.9 16.6 
Other classes _______________ 11,480 10, 7ffi 9,017 49.2 50.2 47.6 

Non train ___________________________ 7,197 6,822 6,107 30.8 32.0 32.1 

SOURCE: Risk Analyai• of Joint Prusenger-Freight Operatiom, 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.18 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 government-al regula­
tions because of the existence of the grade crossings."19 

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. 

19 Report to Congress, Raliroad-Hlghwav 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.20 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.21 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 
a.re about four times as effective in reducing the number 
of accidents and fatalities as are flashers alone. 22 

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. 
22 DOT Report to Congress, Ibid. 
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TABLE 15.-Comparison of active warning devices and passive 
warning devices 1 

Highway volume • 
Railroad volume • 

Class 1 Class 2 Class 3 Cla.ss 4 Cla.ss 5 Class 6 

Class 6 •• ----····--····- 0.159 
2.36 
0.067 

Class5 ·-··------------· 0.056 
1.82 
0. 000 

Cla.ss 4 _________________ 0. 035 

1.49 
0. 023 

Class 3 _________________ 0.021 

1.17 
0.018 

Class 2 ·---------------- 0. 016 
1.07 
0.015 

Class 1 ___ .......... _ _ _ _ 0. 012 
0.96 
0.012 

0.435 
2.90 
0.150 

0.170 
2.04 
0. ffi3 

0.103 
1. 76 
0.059 

0.062 
1.38 
0.045 

0.046 
1.16 
0.039 

0.035 
1.06 
0.033 

0.910 
3.24 
0. 281 

0.353 
2.15 
0.164 

0.209 
1. 76 
0.119 

0.124 
1.30 
0. 096 

0. 092 
1.0! 
0.0!5 

0.071 
0.98 
0.072 

1. 777 
2. 98 
0.598 

0.655 
2.11 
0.311 

0.380 
1. 72 
0.220 

0.224 
1.34 
0.167 

0.164 
1.15 
0.142 

0.126 
1.05 
0.120 

2.593 
2. 76 
0.940 

1.233 
3.00 
0.414 

0.586 
1.93 
0.304 

0.328 
1. 41 
0.232 

0.241 
1.27 
0.189 

0.180 
1.13 
0.159 

3. 750 
2.44 
1.538 

1.455 
2.31 
0.629 

0.81~ 
1. 74 
0.470 

0.469 
1.38 
0.340 

0.353 
1. 32 
0.267 

0. 261 
1.23 
0. 213 

1 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). 

• Range of Daily Volume In each Class: 

Class 

2 
3 
4 

5 
6 

Trains Highway 
vehicles 

0 to 2. --······-------------··- Oto 500. 
3 to 5 __ -----------·--··-··-·-- 501 to 1,000. 
6 to 10 .. --------····---------- 1,001 to 5,000. 
11 to 20_ ·····-·-·------------- 5,001 to 10,000. 
21 to 40 __________ --··· ... _____ 10,001 to 20,000. 

Over 40.·-··-···--··---·------ Over 20,000. 

SouacE: Railroad Highway Safety, U.S. Department of Transportation. 
Report to Congress August, 1972. 



INTERMODAL PLANNING 

The development of an intermodal operating plan for 
ConRail had the three principal objectives of: 

• Forming strategies to improve profitability of 
existing traffic, 

• Penetrating new markets to generate additional 
revenues and 

• Identifying assets to be acquired by ConRail. 

USRA's intermodal market-ing and pricing strategy 
for ConRail was discussed briefly in Chapter 7 of the 
Final System Plan. This section of the Supplemental 
Report focuses on the approaches used in evaluating 
intermodal operations, the basis of intermodal revenue 
and expense projections, opportunities to improve prof­
itability and competitive posture and the management 
structure, systems and controls essential to attain the 
goals and objectives of the Association's plan. 

These points are discussed under the headings of: 

• Present Intermodal Services, 
• Issues and Problems, 
• Opportunities for Improvement, 
• Present and Potential Markets, 
• Development of an Intermodal Operating Plan, 
• Other Intermodal Services and 
• Conclusions and Recommendations. 

Present lntermodal Services 

Piggyback traffic (TOFC and COFC) dominates the 
intermodal services of the railroads in reorganization. 
Other significant intermodal activities are rail-truck 

bulk commodity distribution services and automobile 
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, 
Central of New Jersey and Lehigh Valley) account for 
about 46 percent of the total containerized freight and 
mail traffic handled by railroads in the Region. 

The 673,800 trailers and containers handled by these 
roads in 1973 generated approximately 10 percent ($183 
million) of total freight revenues of tJhe potential 
ConRail roads. Penn Central dominates this group, 
accounting for 85 percent of their combined intermodal 
traffic. Intermodal service in the Region is provided 
from 68 terminals operated by the railroads in reorgani­
zation (including the Reading and Erie Lackawanna), 
with 80 percent of the TOFC/COFC traffic handled in 
dedicated piggyback trains ( trains which carry onlJ 
trailers and containers). The railroads' TOFC/COFC 
volume increased at an average annual rate of 6 percent 
per year from 1964 to 1973, declined slightly in 1974 
under the impact of the current recession and plum­
meted in early 1975. 

The railroads' TOFC/COFC traffic consists pri­
marily of wholesale service. This service is primarily 
terminal-to-terminal in nature, with the customer, 
freight forwarder, local trucking company (including 
rail subsidiaries) or agent performing the highway col­
lection and delivery ( retail servicP). Table 16 describes 

TABLE 16.-Dcscription of key commercial intermodal plans 

Plan Flat car provided by Trailer provided by Railcar loading and Pick up/delivery Prices 
unloading provided by provided by 

!.-Coordinated Rail/Truck Services (Motor Carrier Railroad_ ............. Motor carrier (RR Railroad .............. Motor carrier .......... Negotiated contract. 
Authority). will also provide at 

a charge). 
IL-Railroad Door·to·Door Services ................... Railroad .............. Railroad .............. Railroad •............. Railroad ........•...•. Railroad and motor 

carrier agency 
tariffs. 

IIVi.-Railroad Tenninal·to·Terminal Service ..•...•.. Railroad .............. Railroad .............. Railroad .............. Shipper/forwarder ..•.. Railroad tariffs. 
UL-Railroad Terminal·to·Tenninal Service .......... Railroad •............. Shipp<'r/forwarder. •... Railroad .............. Shipper/forwarder ..... Railroad tariffs. 
IV.-Railroad Terminal·to•Terminal Service .......... Railroad (at tariff Railroad (at tariff Railroad (at tariff Shipper/forwarder. .... Railroad tariffs. 

charge to shipper). charge tc shipper). charge to shipper). 
V.-Coordinated Rail/Truck Services ................. Railroad .............. Railroad or motor Railroad .............. Railroad and/or Railrcad and motor 

carrier. motor carrier. carrier tariffs. 
MULTIPLE TRAILER.-Railroad Terminal·to· Railroad .............. Railrcad .............. Railroad .............. Shipper/forwarder ..... Railroad tariffs 

Terminal Volume Services. (Official territory 
only). 

LAND BRIDGE.-Railroad Terminal·to·Terminal Railroad.............. Railread.. .. ........ .• Railroad ....•....... _. Steamship line........ Negotiated di vision 
Services of Steamship Line Containers. steamship line 

tariff publication. 

U.S. MAIL.-Railrcad Tenninal·to·Terminal Services. Railroad .............. Railroad .............. Railroad .............. U.S. Post Office .... ·-• Negotiated contract. 

SOURCE: USRA staff analysis. 
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TABLE 17.-Composition of Penn Central intermodal trajfic-1974 

Plan 

I ______________________________________________________ _ 
IL ____________________________________________________ _ 

II½---------------------•-········--··------·-·-----·-­
IIL ... -----·-·--·-··-------··•·--·----·-·-·----·----··­
Y-·-··----·--·-----·-···---·-·---------·--···-·········-
Mail in freight service _____ . ____ -· __ ._ .. _. __ ... -· ____ .·-
Dedicated mail trains._ .. _. __ -•--··--·. __ .. _____ ··---. __ 
Company business and express._-----------------------

Total.---------------··-·-·--··-··-·-··-·---------

SOURCE: Data reported by PCTC. 

Revenue Percent of 
loads total loads 

14,003 2. 47 
31,751 5. 61 

380, 098 67. 15 
47,827 8.45 
9,432 1. 67 

23,921 4. 23 
57, 164 10. 10 
1,821 2.32 

566,017 100. 00 

the various TOFC/COFC plans and Table 17 shows the 
distribution of PC's 197 4 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 II highway services are provided by a rail 
subsidiary (in the case of PC) or contract motor 
earners. 

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 CN,J, 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,23 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 shiftin<Y 

h 

traffic between railroads, while generating very little 
real gro,vth. 

23 
T~FC/COFC flat cars are designed to carry two 40-foot trailers or 

contame_rs. If less than.two units on the average move between terml­
nthalst, this requires that trailers be held to accumulate full cars or 

a partially•loaded cars be dispatched. ' 
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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. It 
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 Traffic Executive Association-Eastern 

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

Plan 

(Expressed In dollars per trailer) 

Shipper/ 
Railroad motor/ 
trailer water 

carrier 
trailer 

Explanation 

Plan L ____ . _____ . _. __ __ $378. 0 $342. 0 Single trailer (40,000 lbs. per trailer). 

Ship-A-Train _________ --l 

Plan II½: 

Group L _____________ { 

Group 2--···-········ { 

Plan III: 

368. 0 ____ . _____ 10 trailers (40,000 lbs. per trailer). 
360.0 __________ 50trallers (40,000lbs. per trailer). 
355. O ------·-·· 60 trailers (40,000 lbs. per trailer). 
349. O (') 60 trailers (40,000 lbs. per trailer). 

403. 5 .... ···--· 2 trailers (45,000 lbs, 60/40 mix). 
378.0 __________ 1 trailer (22,500lbs., 5 or more com-

modities). 
458.0 --···--·-- 2 trailers (80,000lbs). 
565.0 -···------ 1 trailer (40,000lbs). 

Group L-----·------{ ::::::::: 

403. O 2 trailers (45,000 lbs, 60/40 mix). 
385. O 1 trailer (22,500 lbs., 5 or more com-

modities). 

Group 2 ... -···-···-·L __ ... ---

Land Bridge: (Does not include 
any empty movement). Divi• 
sion of Trans-continental con­
tract w/steamship line rate. 

1 Return rate. 

422. 5 2 trailers (80,000 lbs.). 
531. O 1 trailer (40,000 lbs.). 

292. o 1 to 20 trailers (40,000 lbs. per con­
tainer). 

276. o 21 to 40 trailers (40,000 lbs. per con­
tainer). 

259. O 41 to 60 trailers (40,000 lbs. per con­
tainer). 

236. O 61 and over trailers (40,000 lbs. per 
container). 

215. o Volume (annual contract) (12,500 
containers). 

NOTE: All of above are FAK (Freight-All Kinds) rates, no mixture requirement, 
except where noted- Groups 1 of Plans II 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. 

• Different pricing levels £or 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 
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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.24 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 a 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 £or justifying future capital expenditures, con­
sistent with the goals of long-term financial strength. 

"'ReeMe Associates, ConRail Bimodal and Intermodal Operations, 
Greenwich, Conn., USRA Contract No. 50034. 

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 

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 lORR--· 

1974 1 

[ In millions ot 197 4 dollars] 

ICC 
formula 

Variable Cost_ ________________________ 172. O 
Full Cost_ ____________________________ 215. 0 

Revenue------------------------------ 212.8 
Contribution : 

Variable --------------------------- 40. 8 
Full------------------------------- (2.2) 

USRA 
formulfl 

203.7 
258.4 
212.8 

9.1 
(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 eft'ectlve In late 197 4 more than oft'set higher costs, 
especially fuel, contributing to Improved profits toward the end of th" 
year. 

excessive costs and deteriorating service. 
• 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 eff bCt 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.25 

ll5 Jt has been estimated that an average "across the board" Increase 
in rates of 5 percent would be necessary to eliminate all deficit traffic 
lanes on a variable cost basis. Although this would Increase revenues 
per loaded trailer by approximately $27 and Improve net income by 
$15.4 mllllon, it could also divert profitable traffic to the highway. 
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Inadequate Management and Information Control 
Systems 

Control of intermodal costs and revenues requires de­
tailed information on traffic lane and terminal reve­
nues, operating costs and equipment utilization. This 
information generally is unavailable for the railroads in 
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 
£unctions. 

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 (LTL) 
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 m­
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 a;reas 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 opera,ting 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 26 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 
s~bsidiaries 27 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. 

. Ass°:iation staff and consultants inspected all prin­
cipal mtermodal 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., rSRA Contract No. 50034. ' 

27 Kearney : '.\lanagement 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) 28 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 

• A forecast based on the optimistic market share in­
crease plus diversion of traffic from boxcar to 
piggyback ( 8.5 percent annual growth). 29 

These forecasts, which are compared in Figure 5 and 
related to 1973 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: 

• 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, 

• 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. 

29 Reebie Associates, Op. Cit. 

FIGURE 5.-0onRail 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- I· 
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- i 

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 
II½ average revenue per trailer, the Association's 
estimate of variable rail costs ( with and without empty 
mileage costs) and compamtive costs of several truck 
configurations. Several points should be noted. 
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FiouRE 6.-0omparison of piggyback am,d, motor carrier costs 

JOO PLANO VARIABL[ 

INCLUlJINC [\'PTY 
MILEAGE CUSl 

(Moles) 

---<-
....- TWl"J - 40 FT 

,...- HIGHWAY TRAIi tPS 

• High terminal and overhead costs at present pre­
clude cost-competitive piggyback service in short or 
medium distance markets. 

• I£ 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.) 30 

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 ,vould provide a positive 
incentive for the user to generate two-way movements 

"'Approximately two-thirds of all containerlzable tonnage moves 
between points less than 400 miles apart, and is thus not suitable for 
movement by piggyback. Penn Central's current average length of 
haul on intermodal traffic Is 720 miles. 
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to minimize costs, thereby alleviating the problems mil 
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 incr~ase substantially their use 
of rail line-haul services, especially growth traffic. 

Increased Share of the LTL-PTL Market 

Reebie Associates estimated that by 1985 small ship­
ment traffic 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, 
ao-ents and consolidators have been increasing their 

b 

position in this market. This trend has been difficult 
to quar.tify 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,31 

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 e.xpanded 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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TABLE 19.-Regulated intercity small shi'f)'Tnents traffic (includes shi'[YTT!ents under 10,000 pounds) (selected years) 

(Net tons-in thousands) 

Direct carriers Indirect carriers 

Year Bus Water REA Express Freight Air Index 
Motor Per- Rall 
LTL 1 cent LCL 

Per- ex- Per- car- Per- Air Per- United Per- -------- for- Per- Parcel Per- parcel Per• Total' 1950 
cent press 2 cent riers • cent freight cent parcel• cent Sur- Per- Air Per- ward- cent post cent post• cent =100 

face cent cent ers• 

1950 _________ 53,405 61 22,164 25.0 168 0.2 534 0.6 289 0.3 NA ------ 2,474 3.0 50 ------ 4,204 5.0 3,475 4.0 11 ------ 87,047 100.0 
1955 _________ 54,132 69 14,045 18.0 183 0.2 268 0.3 389 0.5 112 0.1 1,995 3.0 66 ------ 4,697 6.0 2,711 3.0 18 ------ 78,616 90.3 
196() _________ 62,144 79 6,447 8.3 202 0.3 175 0.2 510 o. 7 386 0.5 1,390 2.0 70 0.1 4,100 5.0 2,581 3.0 26 ------ 78,031 89.6 
1965 _________ 76,896 85 2,125 2.0 224 0.3 351 0.4 1,137 1.0 1,347 2.0 1,845 2.0 110 0.1 3,994 4.0 2,137 2. 0 43 0.1 90,209 103.6 
1970 _________ 78,099 85 1,177 1.0 248 0.3 197 0.2 2,478 2. 7 3,014 3.0 847 1.0 117 0.1 4,203 5.0 1,640 2.0 185 0.2 92,205 105. 9 
1972 (•>----- 82,800 85 969 1.0 259 0.3 161 0.2 2,934 3.0 4,021 4.0 585 0.6 98 0.1 4,255 4.0 1,448 2.0 206 0.2 97,736 112.3 

TOTAL REVENUE-KILLIONS or DOLLARS 

1950 _________ 1,027 42 356 15.0 8 ------ 9 ------ 44 2.0 NA ------ 284 12.0 23 1.0 287 12.0 381 16.0 13 ------ 2,431 100. 0 
1955 _________ 1,465 46 283 9.0 16 ------ 7 ------ 75 2.0 NA ------ 335 10.0 40 1.0 401 13.0 551 17. 0 30 1.0 3,203 131. 8 
1960 _________ 2,123 55 154 4.0 33 1.0 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 
1965 _________ 3,100 59 53 1.0 61 1.0 14 0.3 322 6. 0 93 2.0 350 6. 7 80 1.5 459 8. 8 621 12. 0 75 1. 4 5,229 215. 1 
1970 _________ 4,193 57 37 0.5 102 1.4 11 0.2 812 11. 0 420 5. 7 207 2.8 101 1. 4 594 8. 0 647 8. 7 282 3.8 7,408 304. 7 
1972 (•) _ ---- 5,400 58 28 0.3 110 1.0 8 0.1 1,046 11.0 719 8.0 149 1.6 93 1.0 728 8.0 659 o. 7 348 3. 7 9,288 382.1 

• Class I and II motor carriers. • Includes heavy pieces of first class mall, air. 
• Increases estimated 1960-present. ' Total may not equal sum of Individual columns due to rounding of figures. 
• Class A and B carriers. Percentages will not total 100 because of rounding_ 
• Estimated. (•) Preliminary 
• Tons received from shippers. 

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

TABLE 20.-Income projections-LTL/PTL traffic New York to 
CMcago lane 

Year 

1977 ------
1978 ______ 
1979 ______ 
1980 ______ 
1981_ _____ 
1982 ______ 
1983 ______ 
1984 ______ 
1985 ______ 

Dally 
loads 

2 
5 

7.5 
10 
14 
19 
25 
32 
39 

(Thousands of 1975 dollars) 

Revenue O.R.• 

$564 121.3 
1,414 108.0 
2,121 105. 0 
2,827 102.5 
3,958 100.0 
5,372 97.0 
7,069 95.0 
9,048 93.5 

11,027 90.2 

1 Operating ratlo=fully allocated expense+revenue. 

Net 
income 

($120) 
(113) 
(106) 
(70) 

161 
353 
588 

1,080 

Net income 
( considering 

empty 
trailer 

utilization) 

($46) 
74 

174 
228 
298 
459 
651 
886 

1,378 

SOURCE: A. T. Kearney Hiohwav Subaidiaru Studv 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 points outside 
the Region would be fa'cilitated through coordination 
with other railroad motor carrier subsidiaries. 

The Association recommends that ConRail study 
the potential for LTL 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 lntermodal 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 Figuni 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 
1 coordinations and intermodal market exchanges, includ­

. i ing the following. 

Market Recommendations 

Dkhart, Ind______________ N&W to serve from South Bend. 
Ft. Wayne, Ind___________ N&W to serve. 

'. Huntington, Ind __________ . N&W to serve. 
Lima, Ohio_______________ N&W to serve. 

llouisville, K'Y------------· ConRail to interehange traffic to 
and from East with L&N at Cin­
cinnati.; L&N to handle all re­
maining traffic. 

Kalamazoo, Mh!h _________ . Chessie to service markets from 
Benton Harbor and Grand 
iRapids. 

Cincinnati, Ohio__________ ConRail to negotiate coordinated 
terminal operations with the 
L&N and/or Soutihern. 

Wilkes-Barre, Pa_________ D&H estalblishing a terminal in 
Yatesville to serve region. 
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New York-\Vashington____ 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. 

Inter-modal Terminals 

Present Present Proposed Proposed 
operator operator 

Penn Central- ________ 35 23 ConRail. 
Lehigh Valley ________ 4 1 ConRail. 
Erie Lackawanna _____ 19 13 Chessie.1 
CNJ ________________ 2 2 ConRail. 
Reading _____________ 8 8 Chessie. 

TotaL _______ - - 68 47 

1 The Association's estimate of intermodal terminals which Chessle 
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
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 Assooia­
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 zone-S 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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FIGURE 7.-ConRail Internwdal Network 

J 

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, specific 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 Hl85. 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 acmunted for 85 percent of the total 1973 lift 
volumes 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
portati~n planning programs. New York City, for ex­
~mple, 1s evaluating the feasibility of providing direct 
mtermodal service to New York City and Lon o- Island 

,.., ' 
and Pennsylvania is assessing the feasibility of a corri-
do~-type intermodal service between Pittsburgh and 
Pluladelphia. . 
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TABLE 21.-Principal ConRail intermodal terminals 

Location 

Boston _____ ··-·-·- ______ _ 

Chicago: 
47th St ________________ _ 

Englewood ____________ _ 

Lumber St_ ___________ _ 

Cincinnati. ______________ _ 

Detroit. _________________ _ 

E. St. Louis: 
Lower Yard ___________ _ 

Rose Lake _____________ _ 

Baltimore: 
Bayview ______________ _ 

Dundalk ______________ _ 

New York: 
Kearney _______________ _ 
North Bergen _________ _ 

Port Newark __________ _ 
Portside _______________ _ 

Philadelphia _____________ _ 

1973 Volume Projected 
(annual 1985 Remarks 

lifts) volume 

57,600 

118,500 

75,400 Construct new regional ter­
minal. 

'430,000 Expand and combine with 
EL 51st St. terminal. 
Construct future terminals 
in Gary and Northwest 
suburbs. 

148,500 ______________ Combinewithexpanded47th 
St. terminal. 

21,000 ______________ Close terminal and handle 

41,900 

55,800 

mail at expanded 47th St. 
terminal. 

154,900 Possible coordinated termi­
nal with L&N and/or 
Southern. 

60, 000 Minor expansion and modi­
fication. 

44, 600 _ _ _ _ _ _ _ _ _ _ _ _ _ _ Close terminal and handle 
traffic at Rose Lake. 

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

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

30,000 39,000 Maryland Port Authority 
Facilities. 

122,000 200,000 Expand capacity. 
63,500 121,000 Expand capacity or con~ 

struct new terminal in 
New Jersey. 

16,500 ______________ Combine with Portside. 

30,000 58,000 Minor expansion and im-
provement. 

58,900 77,100 New terminal required. 

1 Volumes include interline traffic; much of which will be interchanged by rail. 

SOURCE: us RA staff analysis. 
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There also may be opportunities :for wholesale services 
betwoon 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,32 improved utiliza­
tion o:f 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 : 

• 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. 

lntermodal 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 o:f 1.5 days per load) due to reduced delay time in 

,. Ten terminals were closed In 19,74 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 33 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 traffic. 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 
drayage and 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 

aa 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 : 

• 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 traffic 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 lntermodal 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 lntermodal 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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FIGURE 8.-Sample computer printout of traffi,c profit-and-loss 
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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. 

Automobile 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 0 - 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 
traffic 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 c~rrier 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 intermodal revenue8 and expen.ses 

(In millions of 1974 dollars) 

Gross revenue •••. _______________________ _ 
Full economic cost •• ____________________ _ 

Contribution .•.• __ •.• ____ •• __ •....• 

1976 

$205. 8 
209.0 

(3.2) 

1980 

~7.5 
225.1 

22.4 

1985 

$321.6 
228.2 

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 incre1ases, 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
lqad operations, enters the small-shipment markelt 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 f orma­
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. 
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EQUIPMENT 

'Dhis section discusses USRA's estimate of ConRail's 
equipmen't requirements in the categories of: 

• Freight cars, which details 1the improvement m 
freight car utilization and projected levels of 
freight car purehase, 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
dw~try is putting an increasing share of its total invest­
ment into freight cars. It is vital, therefore, that Con­
Rail improve the efficiency 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
road industry has been concerned with the availability 
of cars ( car supply) and has placed little emphasis on 
forerasting demand effer'tively. 

To improve freight car use to the fullest extent pos­
sible, development of projeetions for car demand should 
be as exacting as those developed for determining the 
expected supply of suitable cars. 

Recently, the railroad incl ustry's consideration of both 
supply and demand has become more balanced. 

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 ear loadings are 
not expected to reach the 1973 level until after 1985. 
Total 1985 tonnage, however, is expe<;ted to increase by 
15.5 percent over 1973 levels. This apparent discrepancy 
is due primarily ,to anticipated increases in average net 
tons per ear, 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) mid 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. 

Railroad 

Penn Central ________________ _ 
Lehigh Valley _______________ _ 
Ann Arbor __________________ _ 
Central of New Jersey ________ _ 
Lehigh & Hudson River_ _____ _ 

TotaL _______________ _ 

Number of Freight 
Cars 

151, 169 
3,873 

378 
2,128 

6 

157,554 

Percent of Total 

95. 9 
2. 5 
.2 

1. 4 

100. 0 

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 

Plain box_ __ .. --------···-·· .. _____ -·····- 442.3 405.8 404.6 381.6 377.0 393.4 393.4 394. 2 401.9 404. 2 405.3 

Special box_.--···-·-·---··-·-·--·--·-·--· 568.1 512. 7 529.3 494.5 491. 4 529. 7 536.2 534.4 552.5 567. 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 
Gondola.···-·· .... ______ . ___________ ···-· 372.4 343.8 355. 0 336. 7 339.8 364.6 384.3 385.9 393. 0 396.0 400.5 
Open-top hopper .. __________________ . _____ 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 

Flat.··-··---·····-·--·-··-------··--·--·- 66. 2 61.3 63. 7 60. 6 61. 3 66.0 70.1 70.3 72.1 73.0 73.5 

TOFC----·······-····-----····----··-·--- 331. 6 312. 7 302.1 271. 4 253.6 266.7 269.8 Z72.6 285.1 290.0 294. 5 
Multilevel._ .. _ .. _____ .. __ .•. _._ ... ____ . ___ 128. 2 116.0 1Z7. l 119.3 121. 6 138.9 142. 7 142.8 151. 4 161. 0 160. 9 
All other __ ··-· ___ ... __ ·-··-· ____ ......•. __ 96. 8 85. 6 83.9 78. 2 74.4 76. 7 76.0 75.9 75.3 74. 5 74.3 

Total. ... ·····---···--·····-·-····- 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: 1973=100 _________ .. ________________ 100.0 89. 9 90.9 85. 9 85.3 90. 7 92.4 93. 2 95. 5 97.1 98.4 

SOURCE: Strong, Wishart & Associates Freioht Car Plannino Final Svatem Plan, USRA, June 1975. 
45 
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TABLE 23.-Summary of freight cars owned and leased-by railroad (as of Dec. 31, 1974) 

Penn Central Lehigh Valley Ann Arbor Central of New Jersey Lehigh & Hudson 
Class of equipment 

Owned Leased Total Owned Leased Total Owned Leased Total Owned Leased Total Owned Leased Total 

Box-general service (unequipped) __ _ 10, 555 15, 755 
Box-general service (equipped) _____ _ 13, 219 7, 369 
Box-special service _________________ _ 4,957 1,476 
Gondola-general service ____________ _ 16, 579 10, 750 
Gondola-special service _____ _ 3,480 1,218 
Hopper (open top)-general service __ _ 26,452 17,356 
Hopper (covered) ________________ _ 6,825 3, 56li 
Tank, 12,000 to 18,999 gaL _________ _ 47 ----------
Tank 25,000gal. and up ____________ _ 1 ------ ----
Refrigerator (other than meat) non-

mechanicaL__ ---------- ---------------
Stock________________________ 3 ____ _ 
Autorack _____________________________ _ 

Flat-general service ________________ _ 
Flat-special service _________________ _ 
Flat-TOFC ________________________ _ 
All other ____________________________ _ 

2,737 
1,503 

260 
57 

4,822 
405 

945 
745 
87 

26, 310 763 808 
20,588 --------------------
6, 433 158 26 

27, 329 956 284 
4,698 --- 3 

43,808 24 -------·--
10, 391 521 176 

47 _ 
1 -

3 ----
4,822 ----
3, 142 
2,448 
1,005 

144 

91 5 

49 ----------
3 2 

3 ----
1 --

1,571 

184 -· 
1,240 _ 

3 -
24 -

697 

97 ----------
66 10 

201 __ 

96 -------

49 -----------

97 43\J ---------- 439 --------- -----------------
76 ------------------------------------------------------

201 

2 ---------- 2 ---------------------------
69 53 122 ---------------------------

31 
553 

16 

396 427 ---------------------------
495 1,048 2 4 6 

74 90 __________________________ --

5 _ 4 4 ------------------------------------------------------
3 ---------------------------
1 ------- -- ----------------------------------

Total freight cars _____________ 86,675 64,494 151, 169 2,569 1,304 3,873 364 14 378 1,110 1,018 2,128 2 4 6 
Caboose ________________________ - - - - 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 box car_ ______________________ _ 28,417 18. 0 
Equipped box car_ __ 27,283 17. 4 
Covered hopper ___ _ 12,343 7. 8 
Gondola _________________________________ _ 33,392 21. 2 
Open-top hopper______________ ______ ____________ __ __ _ __________________________________________________________ _ 44,259 28.1 
Flat_______________ ____________________ ___________ ___________ _ __________________________________________ _ 5,738 3. 6 
TOFC ____________________________________________________________________________________ _ 1,008 . 6 
Multi-level (autorack) _______ _ 4,822 3. 1 
Other ______________________________ _ 292 . 2 

Total _________________ _ 157,554 100. 0 

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

The number of freight cars owned and lrased by the 
railroads in reorganization declined from 176,431 in 
1!)70 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 car,IJ 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 
TO FC _______________ 1, 008 278 27. 6 
Multilevel (auto-

rack) ______________ 4,822 204 4. '.i 
Other _______________ 292 51 17. fi 

Total fleet _____ 157, 554 19, 331 12. 3 

The 12)~ percent bad order ratio 34 is unusually high 
whrn compared with the average G.f percent ratio for 
all Class I railroads. The latest information as of ,Tune 
1, 1975, indicated an increase in the bad order ratio for 
all Class I roads to 7.5 percent and to rn percent for 
the railroa<ls in reorganization. FSRA rrcommends 
that ConRail achieve a bad order ratio of about 5 per­
cent by 1985.35 

Projected Freight Car Supply 

The proposed ConRail ear program for 197G-1985 
calls for the acquisition of 24,155 new freight cars, 

:a "Bad order ratio" is a measure used hy thr railroads to determine 
the level of unserdceable equipment at anr time. This ratio is calcu­
lated br dividing the number of unserviceable units (damaged, await­
ing repairs) by the total fleet inventory arnl expressing the result as a 
percentage. 

:15 A fi percent had ordf'r ratio proYides an aceeptable backlog of 
unserviceable freight cars for the efficient production line scheduling of 
different trpes of freight car repairs and is an accepted standard in the 

industry. 
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TABLE 24.-ConRail 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 
(A) 

B/O Percent Fleet BIO Percent Fleet B/O Percent Fleet B/O Percent Fleet B/0 Percent 
(B) (A) (B) (A) (B) (A) (B) (A) (B) 

Plalnbox.............. 97 66 68.0 439 138 31.4 1,571 621 39.5 26,310 I 7,038 26. 7 28,417 7,863 27. 7 
Equipped box........... 76 5 6.6 2 ........•...•....... 184 21 11. 4 27,021 3,011 11.1 27,283 3,037 11.1 
Covered hopper......... 201 8 4. 0 1,048 125 11. 9 697 95 13.6 10,391 619 6.0 • 12,343 847 6.9 
Gondola............................................. 122 4 3. 3 1,243 312 25.1 32,027 1,961 6.1 33,392 2,277 6.8 
Open•top hopper...................................... 427 38 8.9 24 10 41. 7 43,808 4,116 9.4 44,259 4,164 9.4 
.Flat..................... 4 ·····•·············· 90 4 4.4 54 11 20.4 5,590 595 10.6 5,738 610 10.6 
TOFC ••............•...•.•.•....•..••....•....•.•..•...•.•.•.....•.•..•............ 3 ....••........••..•. 1,005 278 27. 7 1,008 278 27.6 
Multl•level. •........ _ ..............................•......................................•.......•.............•. 4,822 204 4.2 4,822 204 4.2 
Other............................................................................... 97 ................... . 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 ' 157,554 19,331 12. 3 

(I) 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) SouRCE: Association of American Railroads-CS60A report as of Jan. 1, 1975. 

heavy repairs to 93,996 cars and the retirement of 
75,027 cars (Table 25). These estimates are based on: 

• 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 relat{ls 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. SW A 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 SW A as: 

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

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

• 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 retirements with improved utilizatfon 

Type ear 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 Total 

Acquisitions: 

Plain box_-----·······-········----·---·-·······-·-··········-·············-·······························-················································ .••.•.•.•.••.... 
Special box ••.......... ·- .. ·- .......... -· ........ - . -· .... ·-......... -................. ·-........................... _ ..... _ ......... _ ... __ . _ ......................... _ ..... _ .. 
Covered hopper·-···-·········-··············-·········-·-··-········•··-•·················-··········-·······-······················-·······················•···-····•···-· 
Gondola .••••• ·-······-·········-··························-···················-···················· 805 1,427 1,708 1,500 1,578 7,018 
Open-top hopper .•.•.••.•.•.•.•.....•...•..•.....• _. 851 388 ..••.••...••.•......•... 618 3,477 3,649 3,704 4,048 16,735 
Flat................................................. 74 •.•.•....•..•.•.••........•.•...•.....•.•..•..•.•••••.•.••.••••.•.•.•••• 77 251 402 
TOFC ..................................................................................................................................................................... . 
Multi•level ••••••.••••.••.•••.••.••.•.••••••••.••.........••.•.•.....•..•...........•.......•......•.••.•...•....•..•••.•.•..•.•.•..•.•.•.....••..•.......•.•.•••...•.•.••••• 
All other._ ••.•••.• ··- ••.•.. _ ••....•...••.•.•..••....•...••... ·- .•.•..............•.............•.•..•.............................•..•............•.....•.•..•.••......•.•.. 

Total acquisitions ••••••••••.••••••.••......•.•.. 925 388 •··•·····•··•·•·•···•··· 1,423 4,904 5,357 5,281 5,877 24,155 

Heavy repairs: 
Plain box............................... 3,005 2, 952 2, 879 2, 635 1, 385 2, 109 2, 109 2,009 2,009 2,009 23, 101 
Special box ••..••.......•..•.• -.......... 1,427 1,491 1,590 1,351 1,090 1,258 1,258 1,258 1,258 1,258 13,239 
Covered hopper ...•.• -.................. 933 818 520 241 695 641 616 641 616 641 6,362 
Gondola ...•..•.....•.•..•.•........•... 2,380 1,920 2,587 2,165 2,184 2,483 2,458 2,483 2,458 2,483 23,601 
Open·top hopper........................ 3, OM 3,060 2,350 2,401 2,150 2, 775 2,275 2,275 2,275 2,275 24,891 
Flat..................................... 335 269 355 257 230 252 252 252 252 252 2, 706 

TOFC ..... •·······················································································-·································································-······ 
Multl·level. _ ...............•..............••...................•.........•........•....•...•.........................•..................•.......•...•..........•....•....... 
All other.. . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . 24 24 24 24 . . . . . . . • . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . . . . . . . . . . 96 

Total heavy repairs •••.............. 11,159 10,534 10,305 9,074 7,734 9,518 8,968 8,918 8,868 8,918 93,996 

Retirements: 
Plain box............................... 1,660 1,712 1,403 1,741 2,000 1,410 1,412 1,410 1,411 1,415 15,574 
Special box.............................. 386 296 316 441 1,260 1,005 1,000 1,000 1,005 1,000 7, 709 
Covered hopper......................... 418 368 368 218 630 325 325 325 325 325 3,627 
Gondola .. ·-···························· 2,186 2,086 1,076 1,429 1,440 1,415 1,415 1,415 1,415 1,415 15,292 
Open•tophopper........................ 3,050 2,550 2,200 1,675 1,669 3,200 3,200 3,200 3,200 3,200 27,144 
Flat..................................... 205 162 84 145 150 240 240 240 240 240 1, 946 
TOFC ...............................................•...•............•................... ··························································-················ •.•.•.. 
Multl·level.............................. 346 447 467 497 299 297 297 296 297 297 3, 540 
All other.................. . 30 30 30 75 30 • . . . • . •• . • . . .• . • • . • . . . . . . . . . . . . • . . . . . . . . . . . . . . . • . . . • . • . . . . . . 195 

Total retirements .... _ ............. . 8,281 7,651 5,944 6,221 7,478 7,892 7,889 7,886 7,893 7,892 75,027 

SOURCE: Strong, Wishart & Associates Frel{lht Car Planni1111 Final svatem Plan, USRA, June 1975. 

• Order match, the process of assigning a specific 
car in response to a specific shipper request. 

The anticipated improvement in car utilization is 
based on the following organizational and systems de­
sign assumptions. 

Achieving the full improvement potential requires 
the organization of car management activities in a two­
tier structure, consisting of a centralized car distribu­
tion group responsible for fleet sizing, allocation and 
secondary distribution, with field personnel responsible 
for the order match function. In addition, a computer 
system to provide the information necessary to support 
the field operations and field operating discipline nec­
essary to maintain the computer data base and to exe­
cute central car distribution decisions are re.quired. 

The essential requirements for an effective car man­
agement system are : 

• An integrated car and yard control system using 
information from a single source to assure that 
operating management's decisions are carried out 

at the yard level with regard to train classification, 
yard switching, industry and interchange move­
ments, 

• An accurate, on-line information base which tells 
where e,quipment is at any given time, how it is 
being used and where it is going, 

• A reliable data base to provide information essen­
tial for fleet sizing and fleet allocation, 

• Computer stored car distribution instructions sup­
porting the "pipeline concept" 36 for general service 
equipment and providing appropriate system des­
ignations on assigned equipment, 

• Automatic application of destinations by the com­
puter when cars are released empty by industry or 
are received empty from a connecting carrier and 

• Continuous monitoring for change of destination 
or movement, an essential control to protect the 
integrity of the pipeline. 

30 The flow of freight cars moving from origin to destination via a 
fixed route suggests a situation which relates time, distance and quan­
tity similar to the flow of materials In a pipeline. 
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T ABU; 26.-ConRail estimated freight car acquisitions without improved utilization 

Increase t 

Car type 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 Total 

Plaln box ____ - -- - --- - - - - ___ - - - - -- - - - - - - - - - - - - -- - - -- - -- -- - -- - -- - - - - -- - - - - - - - - - - - - - - -
Spedal box ____________________________________________________________________________ _ 851 
Covered hopper___________ _ _______________________________________ _ ------------ -----------------
Gondola_________ _______________ ____________________ 180 _________ _ 917 2,966 2,669 1,452 
Open-top bopper____________________________ 237 2,011 338 2,247 3,891 2,871 3,680 
Flat___________________________________________________ 127 ___________ _ 346 473 243 

1,824 
749 

1, 705 
-----------------
1,816 1,546 
3,827 3,900 

358 293 

1,366 
965 
53 

1,649 
4,354 

262 

2,115 
5,345 

53 
13, 195 
27,356 
2,102 

Number Percent 
of cars 

2,115 ----------
5,345 ----------

53 
6,177 88 

10,621 63 
1,700 423 

TOFC ____________________ ----------------------------------------------------------- _________________________________________________________________________________ _ 
Multi-level_ ______________________ -_____________________ -- -- --- --- -_ --- _ -- - ______ - _____________ - _ - _________________________________________________________________________ _ 
All other ___________________________________________________________________________________________________________ _ 

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). 

SOURCE: 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 C'entral'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 sizi11g ( l:'.g., rl:'dncing cars on hand to equal 
expected car requirements and sending excess cars home 
to their owning railroads). 

Oar Distribution.-Certain allowances for various 
oor 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 
accrned in supplying equipment for an originating 
load and mileage added due to empty return of 
foreign equ~pment. 

• Allowances for order-matching time 1and 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 197a 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: 

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

• 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 wayhills 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 Ecaluation of the U.S. Ra:ilway Association's Pre­
lhnh1ary 8ystcrn 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.37 RSPO's 
analysis examined the separate aspects of car utilization 

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

TABLE 27.-CJonRail car utilization savings 

(Car days/load originated on-line) 

Car type 1973 utilization 1985 improved Pereent 
level utilization improvement 

Plain box ____________ 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. 
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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 1973, 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 SW A 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 ConRa,il 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 tha.t 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-

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-

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 affec,t 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. 

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 1able to meet shippers' needs with this smaller 
fleet. 
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Locomotives 

As with freight cars, the railroad's investment in 
locomotives as a percent 0£ total investment is increas­
ing. The Associaition has studied the locomotive main­
tenance and utilization practices on the railroads in 
reorganization and developed recommendations £or 
improvement. Based on the projected supply 0£ locomo-
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tives, the Association estimated the fleet additions re­
quired to handle ConRail's projeoted tonnage. 

Existing Locomotive Fleet 

USRA has updated its inventory 0£ freight locomo­
tives 0£ the ConRail revised roads since publication of 
the Preliminary System Plan. These inventories are 
summarized below and detailed in Table 28. • 

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

Type locomotive Builder 

Penn Central: 
Diesel road freight •.....•....... EMD 

Builder 
model 

F3; F7 
FP7 
GP9 
GP20 
GP30 
GP35 
SD35 
GP40 
SD40 
SD45 

Wheel 
arrange­

ment 

B-B 

c-c 
B-B 
c-c 

Subtotal ••....•.........................•.•........•................. · 

ALCO RS32 B-B 
RS27 
C424 
C425 
C628 C-C 
C430 B-B 
C630 c-c 
C636 

Subtotal .......•..............................•••..................... 

G.E. U23B B-B 
U25B 
U25C c-c 
U28B B-B 
U28C c-c 
U30B B-B 
U30C c-c 
U33B B-B 
U33C C-C 

Subtotal ............................................................. . 

Total diesel road freight .....................................•......... 

Diesel road switcher (over 1,500 
hp} •••••••••••••••••••••••••• _ EMD GP7 

SD7 
GP9 
SD9 
GP38 
SD38 

B-B 
c-c 
B-B 
C-C 
B-B 
C-C 

Number of units 

A 

100 
19 

13 .. 

B 

11 
2 

40 

62 ·············· 
146 ·············· 
40 ·············· 

272 ............. . 

110 ·············· 
135 ·············· 

897 53 

24 ...... ·. ······ 

15 ·············· 
1 ·············· 

41 •··•···•······ 
15 ·············-
10 ·············· 
15 ·············· 
15 ·············· 

136 ·············· 

77 ·············· 
152 ·············· 
20 ·············· 
2 •••·•••••••••• 

15 ···········•·· 
60 ·············· 

5 ••••·•··•••••• 
81 ·············· 
24 ·············· 

436 ·············· 

1,469 53 

Subtotal •••.•.••.••.••..•.••••.•..•.•.••.••..•••.•.•...••....•..•...••......•.•..•.•...•....•....• 

ALCO RS3 B-B 
RSD4 C-C 
RSll B-B 
RSD12 C-C 
RSll (Mod.) B-B 
RSD15 C-C 

Subtotal ••.•.••..•••.••••••..••••••..••....•.•••.••....•.••••..••••••.•....•........•.......•...•. 
G.E. U23C c-c 

Total diesel road switchers _____ ·-·--·····--····--·-·-··-·---·-----·-·····---········-··-······-··· 

Leased Trust C.S.A. Owned 
Total 

111 ·····•···································· 111 
21 ·········································· 21 
40 30 .............. 10 ·········•·•·· 
13 .............. 13 ··-······················•·· 
62 ···························· 52 10 

146 63 23 58 2 

40 40 ·················-···· ··············•····· 
272 252 5 15 .......•...... 

110 45 57 8 ···-·-········ 
135 70 ...... - ·-···· 65 ·····-···-···· 

950 500 98 208 144 

24 ·············· 14 ·············· 10 
15 ···························· 15 ··•········-·· 
1 ·········································- 1 

41 15 10 16 ·············-
15 10 5 ··························•· 
10 10 ·········································· 
15 ···························· 15 ·············· 
15 15 ..... ····· ............................... . 

136 50 29 46 11 

77 77 ·········································· 
152 40 45 56 11 

20 10 10 ···············•·--·•-······ 
2 .............. 2 ·················-·········· 

15 ···························· 15 ·············· 
60 40 20 ·················-·········· 

5 ···························· 5 ·············· 
81 
24 

436 

1,522 

237 

81 ........................................ ·-
24 ............................... ····-· .... . 

272 77 76 11 

822 20I 330 166 

75 ·············· 35 127 

2 ·······-·-···-··•····-···-·-··········-··· 2 
453 84 ···-·······-·· 40 329 
25 25 ·-·· .•.•. ··-·-··-·······-·····-·····-·--·-

491 479 ·······-·-···· 12 ·-····-···-·--
35 35 ·•·•·•· •...•.•.... ·····-·······-·---···--· 

1,243 698 ··-······-··-· 87 458 

97 -· ···-···-·· ··················---······· ·- 97 

4 ···················-·····-·-·····-·····-·· 4 
53 13 ·······-····--·····-··-····· 40 
25 25 ·- ..•..... -· -··- •. ·- ···--··· ·- ·- ·-·- ·----· 

6 6 -·········-··-·-·-··-·····-·····---···----
5 ·················-···········-·-···--····· 5 

190 
19 

1,452 

44 ·····-········-·-········--· 146 

19 ·················--···-·-··-····-···-··---

761 ----······---- 87 604 
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TABLE 28.-United States Railway Association; summary of locomotives by rat'lroad; leased, trust agreements, conditi'onal sales agreements 
and owned locomotives-Continued 

Type locomotive Builder 

Diesel road passenger ___________ EMD 

Builder 
model 

E7a 
E8a 
FL9 
FL9 

Wheel 
arrange­

ment 

Ala-Ala 

B-Ala 

Number of units 

A B 

Total diesel road passenger. _______________ --·······-·······-·-·········-···-·--·-··-·-···-·-·-·-·· 

Diesel yard switcher (under EMD 
1,500 hp). 

BWl B-B 
BW8 B-B 
BWOOO B-B 
NW2 B-B 
SW7; SW9; B-B 
SW1200 
SW1500 B-B 

Subtotal _________________ -- -- -- __ -- --- _ - __ -- -- -- -- -- -- --- -- ---- --- - --- ---- -- --·------------ ------ -

ALCO 86 
810 
RBl0 
812 
R812 
LE-RB12 

(EMD) 

B-B 
B~B 
B-B 
B-B 
B-B 
B-B 

SubtotaL_. _______________________________________________________ ··----------·-------------------

BALDWIN Bl; 83 
82; 84 
T6 
RBl 
RS3(EMD) 
AEH12 

{EMD) 

B-B 
B-B 
B-B 
B-B 
B-B 
cc+cc 

Subtotal----------·------··------------·--------·-·------------·-·---·------------------·---------
G.E. 44 ton B-B -------------------·--------

Total diesel yard switchers ___ . ____ . ________ ... ___ . ______ . _____________ ._. ___________ --·- _________ _ 

SUMMARY OJ' DIESEL ELECTRIC 

LOCOMOTIVES 

Road passenger __ ·---·-----------------·-·-----·-·-----··-·--------------------------------·-·--------·-
Road freight.- __ ._··-- _______________________________ ... __________ ------------------ ____ --------·------ -

Road switcher type-1,500 hp and ---------------·-------------·-·-----·---·----------------·------·---­
over. 

Yard switcher type-1,500 hp and -------------·-·--------------------------------------·----·---------­
under. 

Grand tota\. ________ ·-·----------·-··-----------------·-···-·---·---·--·-·---·-------------·-·-·--
Penn Central: electric locomotive: 

Road passenger PllR/GE/ 001 2-C+C-2 

Leased Trust C.8.A. Owned 
Total 

4 --- ·-------------------·-·-------------·-- 4 
35 -----·-------------·---------------------- 35 
30 -----------·-------------·---------------- 30 
30 -------------- 30 ---·------------------------

99 ···-····-····- 80 ·-··-········- 69 

142 _ .. _ .• _ .. __ .•... __ .•. _. ___________ . ___ . _. _ 142 

28 --·----·--------·-----------·------------- 28 
16 ---------------··-----------·-·-·---·--·-· 16 
58 -------------··---·------------·---------- 58 

29ft 55 -------------- 25 216 

89 89 ·-------------------·---------------------

629 144 -------------- 25 

3 --------------------·-------------·-··-·-· 
11 -·--------------------·------·-·----·-·---
4 ---------------·------·--··-·-·---·-·-----

17 ------·-·--·--·--·----·----··----·----·-·-

1 -----·-------------·----------------------

36 --------·----·-------------·-·------------

460 

3 
11 

4 

17 

36 

15 ---·------·-----·----·--- .-------------·-- 15 
76 ----·-------·--------------·-------------- 76 
6 6 ------·-·--------·-------------------·-·-· 

IS -----·--·---·------·------·-·------------- 13 
25 ----·-----·-··---------·-·-----·-----··-·- 25 
1 ------------·---·----------·-----·-------- 1 

136 6 ----------------------------
1 -----·------------------------------------

802 150 -·---------·-- 25 

99 -----·-------- 30 --·-----------
~m ~ ~ ~ 

1,452 761 --·----------- 87 

802 150 -------------· 25 

3,875 1,733 234 442 

41 ----------··------·---··---·---·-------·-· 

130 

627 

69 
186 
604 

627 

1,466 

41 
WE 

ALCO/GE 
ALCO/GE 
0.E. 

P2b 
T3b 
E40 

2-c+c-2 -·-----·-----------------·-···----·------·------·----·------·-··------------·----·-----···-----•·· 
B-B+B-B ___ .________________________ 1 ------------··----···----···---··-----·---

C-C -----------··----------·---- 6 ·--------------------------------·----···- 6 

SubtotaL __ . -···. __ .. __ . _. __ .. _____ -·- __ --·-. _________ . -·---·-·- _________________________________ _ 

Road freight .. __________________ G.E. 

G.E. 
PRR/GE/ 

WE 
G.E. 

E44 
E44a 
001 

E33 

C-C 
C-C 
2-C+C-2 

C-C 

Subtotal ______ . __ ._. __ . _____ .... _______ ---·--.- - --· --- . -- -·-- -----·-··- -. -- -- ----- ----- ----- -- --- -

48 ------------------------------------------ 48 

44 44 ---------------------------------------··-
22 22 ------------------------------------------
37 ------------------------------------------ 37 

10 ------------------- 10 

113 66 -------------------------·-- 47 

r 

TAB! 

Swit, 

Lehigh 
Dies, 

hp) 

s 

s 

'I 

Diese 

s 

'I 

BUM! 

Diesel, 
Diesel l 

G 

Central 
Diese 

S1 

T 

Diese 

S1 

Dlese 

S1 

BUM! 

Road 
Road 
Yard 

G 
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TABLE 28.-United States Railway Association; summary of locomotives by railroad; leased, trust agreements, conditional sales agreements 
and owned locomotives-Continued 

Type locomotive Builder 

Switching _______________________ PRR 
ALCO 

Bl 
S2 

Builder 
model 

Subtotal __________________ -_________ -- ______ ---- _____ _ 

Total electric locomotive ___________________________ _ 

Lehigh Valley Railroad: 
Diesel road switcher (over 1,500 EMD 

h~. EMD 
EMD 

GP-18 
GP-38 
GP-38-2 

Wheel 
arrange­

ment 

C 
2-D-2 

B-B 
B-B 
B-B 

Subtotal ________________________________ -- _ -- - -_______ - - __ - -- -- -- -- -_ -

ALCO RS-2 B-B 
ALCO RS-3 B-B 
ALCO RS-11 B-B 
ALCO C-420 c-c 
ALCO C-628 c-c 
ALCO DL-701 B-B 
G.E. U23B B-B 

Subtotal ________________________________ - --- - --________ -- -- -- --- --- -- -

Total road switchers ___________ ---------------------------------------

Diesel yard switcher ____________ EMD 
EMD 
EMD 

SW! 
SW6, 7, 8, 9 
NW2 

SubtotaL ____________ - __ - -- -- __ -_ -_ --- __ -- -- -- --- __ -- _ 

B-B 
B-B 
B-B 

Total yard switchers _________________________________________________ _ 

SUMMARY 0¥ DIESEL ELECTRIC 

LOCOMOTIVES 

Number of units 

A B 

6 --------------
4 --------------

12 --------------

22 --------------

4 --------------

6 --------------
6 --------------

12 --------------
17 --------------
4 --------------

12 --------------

61 --------------

83 --------------

2 --------------
52 --------------

6 --------------

60 --------------

60 --------------

Diesel road switchers __________________________ -- ____________________________________________________ _ 
Diesel yard switchers ___________________________________________________________________________________ _ 

Grand totaL ______________ -- -- - -- -- -- -- -- -- -- --- - -_ - -- -- -- --- -- -- -·- -- -- -- -- -- ---- -- -- -- -- -- -- --- -

Central cf New Jersey: 
Diesel road switcher-freight_____ EMD GP7 

SD35 
SD40 

B-B 
C-C 
C-C 

Subtotal _______ - _ -- -- - _____ - _ - -- - -- -_____ - _ - -- -- _ - _ - __ - -- -_ - --- - -- _ - _ -
ALCO RS3 B-B 

Total road freight_ ___________________________________________________ _ 

Diesel road switch-passenger ____ EMD 
" 

GP7 
GP40 

B-B 
B-B 

Subtotal ________ - ____________________________________________ - -- _ - ___ -

Diesel yard switcher_----------- EMD SW600 
SW900 
SWlOOO 

B-B 
B-B 
B-B 

Subtotal _________ -___________________________________________________ _ 

SUMMARY OF DIESEL ELECTRIC 

LOCOMOTIVES 

4 --------------
12 --------------

9 --------------

25 --------------
33 --------------

58 --------------

9 --------------

13 --------------

22 --------------

4 --------------
15 --------------
2 --------------

21 --------------

Road switcher-freight_ _______________________________________________________________________________ _ 
Road switcher-passenger ___________________________________________________________________________ - __ 
Yard switcher ________________________________________________________________________________________ _ 

Grand totaL ________________ - --- _ - _ - _ - ___ -_ - _ - _ - _ - _ - __ -- - -- --- -- - --- -- -- -- -- - -- -- -- -- -- -- -- -- - -- - -

Leased Trust C.S.A. 
Total 

6 ------------------------------------------

6 --

167 66 ----------------------------

Owned 

6 

6 

101 

6 ------------------------------------------ 6 
4 ------------------------------------------ 4 

12 12 ------------------------------------------

22 12 ---------------------------- 10 

4 ------------------------------------------ 4 
6 ------------------------------------------ 6 

6 6 ------------------------------------------
12 12 ------------------------------------------
17 ------------------------------------------ 17 

4 ------------------------------------------ 4 
12 12 ------------------------------------------

61 30 ---------------------------- 31 

83 42 ------------------------------------------

2 ------------------------------------------

52 ------------------------------------------
6 ------------------------------------------

60 ------------------------------------------

60 ------------------------------------------

83 42 ----------------------------
00 ------------------------------------------

143 42 ----------------------------

4 - - - ------- - -- -- --- - - -- -- --- --- --- ---- -----

2 
52 

6 

60 

60 

41 
60 

101 

4 

12 --- _ ------- --- _ --- -- -- -- -- --
9 ----------------------------

12 --------------
9 --------------

25 ---------------------------- 21 
33 _______ -- __ -- - _ ----- __ -- -- -- -- _ -_ -_ ----- --

58 -- -- -- --- -- ---- - - -- --------- 21 

4 
33 

37 

9 ------------------------------------------ 9 
13 13 ------------------------------------------

22 13 ----------------------------

4 -- -- ---- - -- - -- -- -- -- -- -- --- ---- - ---- ---- --
15 _ -- -- _ -- -- __ -- -- -- -- -- -- --- ---------------
2 ------- -- - --- -- - ------- -- ---- --- -- -- ---- --

21 ___ --- __ -- -- -- -- ---- ------------------ -- --

58 ---------------------------- 21 
22 13 ----------------------------
21 -- ---- __ ---- _ -- -------- -- ----------- ---- __ 

101 13 -------------- 21 

9 

4 
15 
2 

21 

37 
9 

21 

76 
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TABU: 28.-United States Railway Association; summary of locomotives by railroad; leased, trust agreements, conditional sales agreements 
and owned locomotives-Continued 

Type locomotive Builder 

Ann Arbor Railroad: 
Diesel road switcher (over 1,500 EMD 

hp). 

Diesel yard switcher __ 

Subtotal/yard switcher__ 

Lehigh & Hudson River: 

__ ALCO 

Diese road switcher (over 1,500 ALCO 
hp). 

Pennsylvania-Reading Seashore 
Line: 

Diesel road switcher (over 1,500 EMD 
hp). 

Builder 
model 

GP-35 

S1, 83 
82 
RSI 

C-420 

GP38 

Wheel 
arrange­

ment 

B-B _______ _ 

B-B 
B-B 
B-B 

C-C 

B-B 

Subtotal _____________________ -- -- -- --- -- - -- ---- - -- -- - ---- - -- -- -- -- - -- -

Number of units 

A B 

2 - ------------
1 . -
2 -------·------

5 --------·-----

6 ---·-----

10 0 

10 --------------

Leased Trust 
Total 

10 -- ------------------

2 -------------

1 - -------------------------
2 ----------

C.S.A. 

5 ---------- -------------------------------

6 - ------------------- --------------------

Owned 

10 

10 10 ------------------------------------------

10 10 ------------------------------------------
-==== 

Yard switcher __________________ Ba1_~win S-8 
8-16 
8-12 

B-B 
B-B 
B-B 

Subtotal __ - ----- _ -- --- ____ - --- -- - -- ----------- -- ------ -- -- ---- - -- -- ---

Total diesel switcher ___________________ --------- __ -------- -- ---- -- -- - -

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

1 
3 

10 

0 
0 

0 

14 --------------

24 --------------

1 ------------------------------------------
3 ------------------------------------------

10 ------------------------------------------

14 ------------------------------------------

24 10 ----------------------------

1 
3 

10 

14 

14 

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

Freight locomotives 

PC LV CNJ AA LHR PRSL Total 

Diesel: 
Road freight__ ____________ 1,522 -- -------------- 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______________ 113 _________________________ ------------ 113 

Yard switcher____________ 6 ---------------------------------------- 6 

Total electric_________ 119 _________ -- - _ - - _______ -- ___ - - - ___ - __ -- - - 119 

Grand total_ ____ _ 3,895 143 79 15 6 24 4, 162 

Only 12 new freight locomotives have been added to 
this fleet since 1!)7?,, The combined fleet is, however, 
basically sound. Overall, reasonable heavy repair pro­
grams have continued on tlw Penn Central and Lehigh 
Valley fleets, although the CN,T fleet is deteriorating 
both in general condition and availability for service. 
·with CUIT(•nt depressed business conditions, the rail­
roads in reorganization haw stored some of their least 
l'fficient units. 

Projected Locomotive Fleet Requirements 

BasPd 011 historical relationships. additional locomo­
tin 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 GO-percent incremental rela­
tionship to tonnage changes and 

• Yard-switcher fleet, a 25-percent incremental rela­
tionship to volume changes. 

In addition to tonnage, four other factors arc 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 progmm is not expected 
to affect yard engine performance significantly until 
197!), at which time minor utilization improvements 
should be realized. 

Oonlsolidations and Aba11do111nrnts.-Locomotive sav­
in()'s are anticipated from interchange consolidations, 
br;nch line abandonments and transfer of certain fa­
cilities to solvPnt carriers. The magnitude of the sav­
ings was based on previous merger and aban_donment 
studies. Sa,,ings from these sources an' 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 effectiveneg:;, subjects dis­
cussed later in this section. 

Spedal 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 traffic 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. 

Oonversions.-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 Gr<>Wth.-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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Fleet-Year 

Road freight: 
1975 ••••••••••••.••••••••••••••••••••.• 
1976 ••••••••••••••.•••••••••••••••••••• 
1977 ••••••••.••.•••••••••••.•••••••••.• 
1978 .•••••••••...•••••••..•.••.••.••.•• 
1979 •••••.••••••••••.•••••••••••••••••• 
1980 ••••••••••••••••••••••••••••••••••• 
1981 .••••••••••••••.••••••••••••••••••• 
1982 ••••••••••••••••••••••••••••••••••• 
1988 ••••••••••••••••••••••••••••••••••• 
1984 ••••.•••••••••.•••••••••••••.•••.•• 
1985 ••••••••••••••••••••••••••••••••••• 

Total •••••••••••••••.••••.•.•••••••• 

Road switcher: 
1975 •••••••••.•.•.•••••••.•••.•••.•.••• 
1976 •••••.••••.•••••••••••••••••••••.•• 
1977 •••••••••••••.•.•.••••••••••.•••••. 
1978 ••.•••••.•..••..••.••••••••...••••• 
1979 ••••••••••.•.•..••.••••..•.••.•..•. 
1980 ••••••••.•••••.•..........••..••••• 
1981. ••.••••••••••.••••••••..•.•••.•••• 
1982 .•...•.•..•.••••..•.••••.•••.•..••• 
1988 ••••••••••••...•.•.•.•..•.•.•..•••• 
1984 •••••.•••.•.•••.••••••.•.•.•••.•..• 
1985 .•.•••.•.•.•...•...••.....•••..•.•. 

Tote.I ••••••••...••.•.••••.••...••••• 

Yard switcher: 
1975 ••••.••••••••••.•••.•••••••••••.••• 
1976 ••••••••••.•.•...•.•••.•.•.•.•....• 
1977 •••••••••••.•••.•.••.••..•.•••.•••. 
1978 •.••••.•••.•••••••••••.••..•.•••••• 
1979 ••••••••••••••••••••••••••••••••••• 
1980 ••••••••.•.•.•.•••••••••.•...•••.•• 
1981. •••••••••..•.••••••••••••••••.•.•. 
1982 ••••••••••••••••••.••••••.••••••••• 
1983 ••••.•••••.•••••••••••••••••••••••• 
1984 •••••.•••••••••••••.••••••••••••••. 
1985 ••••••.•••.•.•••••••.•.•••.•.•••••• 

Tote.I •••••.•.•••••.••••••••••.•••••• 

Grand tote.I ••..•.•.•••••.•.•.••••..• 
Percent average fleet •••••••....••••.•••••• 
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TABLE 29.-ConRail locomotive demand worksheet-in units 

Traffic Volume Track rehabilitation Consolidation and Utilization Improve• 
Beginning change ch8Illles abandonment ment Other Fleet 

fleet units required 
Percent Units Percent Units Percent Units Percent Units 

1,553 (18. 20) 
1,348 4.68 
1,411 2.M 
1,511 (2. 06) 
1,527 2. 03 
1,529 7.M 
1,007 3.41 
1,612 3.41 
1,625 3.41 
1,654 3.41 
1,690 3.41 

1,552 18.53 

1,559 (6.60) 
1,456 2.32 
1,497 1.32 
1,512 (1.03) 
1,477 1.0'2 
1,468 3. 72 
1,494 1. 70 
1,478 1. 71 
1,468 1. 70 
1,480 1. 71 
1,492 1. 70 

1,489 9.27 

968 (3.30) 
936 1.16 
942 .66 
939 (.52) 
916 .51 
901 1.86 
904 .85 
897 .85 
888 .85 
879 .85 
870 .85 

113 4.62 

3,954 ••••••·•·•·• 
100. 0 •••·•••·•·•• 

(205) •••••••••·•••••••••••••• ••••••••••••·•• · ••••••••••·•·•••••••••·•••••·•·••··•••••••• 
72 ····································'··········· (.5) (7) ••..••••••.• 
41 (. 5) (7) .• •• •• .•• . .. . • •.••• •• •• • (. 5) (7) 71 

(32) (1. 0) (15) ··•••··•·····••·•••·· ··• (. 5) (8) 71 
32 (1. 0) (15) •••••• ••••• •••• •·•••·••• (1. 0) (15) ••••••.••••• 

116 (1. 5) (23) ········"··············· (1. 0) (15) ••·••••••••• 
53 (1. 5) (24) ••••••••••••••••••••·••• (1. 5) (24) ••••••·••••• 
53 (1.5) (24) • • • • . • • • . . . . • • • • • . • • • • • • (1. O) (16) ••.••••••••• 

53 (1. 0) (16) ·····"·················· (. 5) (8) ••·••••••••• 
53 (1. 0) (17) ••••••••••••••·•••••·••··••••••••••··••••••••••••••·•••••••• 
53 (1. 0) (17) ••·•••••·•·•·•·•·•••·•••·•••·•••••••••·•••·•••·•••••••·••••• 

1,8'8 
1,418 
1,611 
1,62'1 
1,529 
1,607 
1,812 
1,626 
1,GM 
1,690 
1,726 

289 (10. 0) (158) ••••••••••••·•••••••••·• (6.5) (100) 142 ••••.••••••• 

(103) ••·••• •••••••••..••••••••.••• ••••• •••.•••••••••.••••• •••••••• •.•.•.••• •·••·•· .. .• .•• 1,466 

36 •••••••••••••••· •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 5 1,497 
21 ••••·••••••••••••••••••• (. 25) (4) (. 5) (7) 5 1,512 

(16) c. 5) (8) c. 5) (8) c. 5) (8) 5 1, m 
16 (. 5) (7) (. 5) (7) (1. O) (15) 4 1,468 
58 (. 5) (7) (1. 5) (22) (1. 0) (15) 12 1,494 
27 (. 5) (7) (1. 5) (22) (1. 0) (15) 1 1, 478 
27 (1.0) (15) (1. 0) (15) (. 5) (7) ••••••·••••• 1,468 
27 (1. 0) (15) ·•·•· •.•.•.•••.•..•••..••.••••••.• •••••• ••..•......•..• ·•••• 1,480 
27 (1.0) (15)............................................................ 1,492 

27 (. 5) (7) ••·•••••·•·•·•·•·•·•·•·•••••••··•·•••••••••••••• (3) 1,509 

147 (5.5) (81) (5.25) (78) (4.5) (67) 29 ••.•••.••••• 

(32) •••.•..•••.•••.•.•••••.•••••.•••••.•••.•.••••.•.•.•.•••.••••.••••.•.••••.•.••.•.•.•• 

11 ··•••••·•••••·•·•··•••·••••·•••••••••·•••·••·••• (.5) (5) .....•...... 
6 •••••••••••••••••••••••••••••••••••••••••••••••• (1.0) (9) •••••••••••• 
(5)........................ (1.0) (9) (1.0) (9) ........... . 
5 (.25) (2) (1.0) (9) (1.0) (9) ••••••.•.• as 

18 (. 25) (2) (1. 0) (9) (. 5) (4) •·••••·••••• 
8 (. 25) (2) (1. 0) (9) (.[,) (4) ············ 
8 (. 5) (4) (1.0) (9) (. 5) (4) ••••••••·•·• 
8 (. 5) (4) (1. 0) (9) (. 5) (4) •••••••••·•· 
8 (. 5) (4) (1. 0) (9) (. 5) (4) ·••••••••••• 
8 (. 5) (4) (1.0) (9) (. 5) (4) ············ 

986 
0.2 
980 
918 
go1 
g()4 

897 
888 
879 
870 
861 

43 (2. 75) (22) (8.0) (72) (6.5) (56) 0 •••••••••••• 

479 ·•••·•••·•·• 
12.1 •·•·•••·••·· 

(261) .•••••.••.•• 

(6. 6) •••·•••·•••• 

(150) •••••••••••• 

(3. 8) •••••••••••• 

(223) 
(5.6) 

171 ·••··••••••• 
4.3 ············ 

SOURCE: Emerson Consultants, Inc. June 1975. 

A major determinant of locomotive detention is me­
chanical effectiveness. 

Tvme 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: 

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

• 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, 

• Greater standardization of the locomotive fleet and 
• Explicit recognition of peak traffic demands ac· 

companied by appropriate planning to maximize 
locomotive utilization during these periods. 

Begim 
1971 

Retire 
Nur 
Pere 

Conve 
Nur 
Pere 

Net ac 
Nur 
Pere 

Projec 
1971 
198( 
198/ 

•The 
classlfle< 
Is 54 uni 
ree.llstlc1 
used for 
the 119 E 

tlves ne< 

Me 
is th€ 
being 

Inc 

. ] 

C . ] 
t 
u 

r 
s 

A grc 
main1 
to inc 
the fc 

• J. 

s 

' 
I 
t 

• 1 
l 
I 

as "O 
train 
lncreai 
locom< 



OonRau locomotive fleet 1 1976-85 

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 __________________ 1,413 1,497 942 3,852 
1980 __________________ 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 29 LVRR units which were 
classlfied as road switchers In Table 28. Similarly, the figure of 1,565 for road switchers 
Is 54 units le11 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. 

M echanu:al Eff ectiveness.-Mechanical effectiveness 
is the reliability with which locomotives operate while 
being utilized in train service. 

Increased reliability will: 

• Reduce train overpowering 38 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. -

• 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. 

38 "Overpowering" Is the practice of using more locomotives on a 
train than Is required for movement of the tonnage. This Is done to 
Increase train speed and/or to protect against failure of one of the 
locomotive units. 

57 

Fi!gure 9.-Looomotive unit time oyc7,e-hours 

I 
UTILIZATION 
12.38 HRS. 

TRAIN DEPARTS YARD 

HOURS 

0~t'i~~~~0~~iiECEIVlNG YARD ::> O.S4 

UNAVAILABLE MECHANICAL RESPONSIBILITY 452 

UNIT ARRIVES AT DIESEL AREA ) 

J_ ~tt,:....- UNIT COMPLETES MECHANICAL ATTENTION) 

DETENTION 

11.62 HRS AVAILABLE - BUT NOT USED 5.21 

UNIT DEPARTS DIESEL AREA > 
_ _,___uN_A_V~AI_LA_B_LE_ '1;·{c.;.·"-,··t.,.,_.,.:.-;,:i.-, .. UNIT ARRIVES 1.35 

Source Emerson Consultants, Inc. 

June1975 

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

• 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 
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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 
,vith 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 Approaoh.-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: 

• St. Louis to Cleveland (via Indianapolis, Union 
City and Crestline, Ohio.), 

• Chicago to Springfield, Mass. (via Cleveland, Buf­
falo and Selkirk), 

• Toledo, Ohio t-0 Newark, N.J. (via Crestline, Al-
liance, Pittsburgh, Harrisburg and Allentown), 

• Harrisburg to Philadelphia (via Columbia, Pa.),39 

• Harrisburg to Perryville, Md.40 

• Detroit to Cincinnati (via Toledo, Columbus, and 
Dayton), 

• Cleveland to Alliance, Ohio and 
• Washington to Manville, N.J. (via B&O 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 off set 
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. 

39 Line segment alrf'ady electrified. 
"'Ibid. 
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• 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 
• Major repairs to an average 700 locomotives per 

year. 

The Altoona shops o-f 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 o-f the 
major locomotive repair program. In addition, the 
Altoona shops will be the primary suppliers o-f 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 sufficiently 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. 
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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
icing facilities require extensive improvements. These 
improvements will minimize delays in preparing loco-

TABLE 30.-Capital improvements, major shop facilities-ConRail freight operations 

Shop and location Current activity 

Altoona, Pa., Juniata locomotive shop ___________ Locomotive heavy repair and loco-
motive component rebuild. 

Hollidaysburg, Pa., Samuel Rea car shop ________ Heavy repair of freight cars __________ _ 

Cleveland, Ohio, Collinwood locomotive shop ____ Limited locomotive heavy repairs 
and locomotive component rebuild­
ing. 

Albany, N. Y., Selkirk locomotive shop. __________ Running maintenance to a large fleet 
of road locomotives. Heavy mainte­
nance programs In progress. 

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

Syracuse, N.Y., DeWitt locomotive shop _________ Running maintenance shop for local 
and switching locomotives modifl­
catlon. 

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

Buffalo, N.Y., Frontier locomotive shop _________ Running maintenance to local and 
switcher locomotives. 

Buffalo, N.Y., Frontier car shop _________________ Running maintenance to freight cars __ 

Ellzabethport, 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 repairs to freight cars _______ _ 

Morrisville, Pa., Morrisville locomotive shop ______ Running maintenance to road, local, 
and yard locomotives. 

Harrisburg, Pa., Enola diesel shop ________________ Running maintenance to a large fleet 
of road locomotives, diesel and 
electric. 

Harrisburg Pa., diesel shop_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Running maintenance to passenger 
locomotives and road freight loco­
motives, limited heavy repair work. 

Pittsburgh, Pa., area, Conway diesel shop ________ Running maintenance to road, local 
and switcher locomotives. 

Ashtsbula, Ohio, car shop.----------------------- Car repairs to large number of cars in­
volved in coal and ore pier opera­
tion. 

590-512 0 - 75 - 5 

Proposed 
capital 

improve­
ment­
dollars 

Future activity role 

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

7, MS, 000 Increase over current production levela. Capabilities for heavy re­
building and for rtllw car production. Rebuild costs and new car 
costs, however, must be within competitive guide lines. 

(1) Production of Alco and O.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 obtain Increased production 
of repaired cars and to increase F RA 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 Improvements to 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 Con Rail for freight locomotive maintenance 
and an important installation due to its location and capabilities 
of a well designed facility. 

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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TABLE 30.-Capital improvements, major shop faciWies-ConRail freight operations-Continued 

Shop and location Current activity 

Toledo, Ohio, Stanley diesel shop _________________ Maintain and service locomotives 
used in Toledo and Detroit areas. 

Chicago, Ill., 59th Street diesel shop _______________ Terminal servicing and local locomo-
tive maintenance work. 

Newark, N.J., Oak Island locomotive shop _______ Running maintenance to locomotives 

Proposed 
capital 

improve­
ment­
dollars 

Future activity role 

400,000 Upgrade servicing facilities and improve shop tools to increase pro­
duction at an important area shop. 

300, 000 Upgrade obsolete and Inadequate servicing facilities for Increased 
production. 

850,000 New sanding and fueling facilities. Inspection pit and track changes. 

Kewark, N.J., Oak Island car shop _______________ Running 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 servic-
ing terminal for rood locomotives. 

Indianapolis, Ind., Avon locomotive sbop_ _ _ _ _ _ _ _ _ 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 car shop ________________ Running repairs to freight cars _______ _ 125,000 Upgrade repairs to RIP tracks and buildings. 

Cincinnati, Ohio, Sharonville locomotive shop ____ Running repairs and servicing road 

1 Under further study. 

SOURCE: USRA staff analysis. 

and yard locomotive. 

•Understudy. 

motives for service. The following locations need Im-

mediate attention. 

Elizabethport-Newark, N.J. Morrisville--Trenton, N.J. 
Oak Island-Newark, N.J. Selkirk-Albany, N.Y. 
Allentown-Allentown, Pa. Frontier-Buffalo, N.Y. 
Conway-Pittsburgh, Pa. Stanley-Toledo, Ohio 
59th Street-Chicago, Ill. Beacon Park-Boston, Mass. 
Junction-Detroit, Mich. 

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 
expense and locomotive reliability or oar 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. 

1,600,000 Requires new shop to acco=odate Increased activity In this area. 
Improved service facility is important to Increased productivity. 

Car type PC RDG EL CNJ Total 
Diesel locomotive _______ 167 3 33 22 225 
Electric locomotive _____ 71 ------------------ 71 
Commuter cars _________ 972 167 230 ------ 1,369 
Coaches _______________ 1,333 6 153 149 1, 641 
RDC rail diEsel cars ____ 38 16 10 64 

Total passenger 
equipment _____ 2,581 192 416 181 3,370 

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 30th 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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TABLE 31.-Capital improvements, major shop Jacilities-ConRail passenger operations 

Shop and location Current activity Proposed capital Improvement-dollars Future activity role 

lt'llmlngton, Del. .............•........... Maintain "0" locomotives, Metrollners Under study .............................. Will continue In present capacity plua 
plua heavy repairs to commuter cars. picking up heavy maintenance In 

Reading SEPTA fleet. Also major 
supplier of commuter car components. 

Pblladelpbla, Pa., Paoli .......•........... Maintains Penn Central commuter cars ... Under study .........•.................... No change. 

Bannon, NY ............................. Maintains MTA. AC-DC commuter cars, Under study •..........•.................. No change. 
RDC cars, suburban coaches, plua 
FL-9s. 

Pblladelpbla, Pa., Wayne Junction •....... Maintain Reading SEPTA fleet ........... Under study ....•....•.................... Needs wheel•trulng machine. Will continue 
to maintain Reading SEPTA fleet with 
heavy repairs being sent to Wilmington. 

Bethlehem, Pa., Bethlehem engine term!• None •••••.....................•........... None •...•....................•............ Will cycle Reading RDC to Bethlehem 
nal. Engine Terminal for periodic Inspections 

and repairs. 

Hoboken, N.J. .........................•.. Maintains EL commuter and push-pull Under study •.•.••................•....... Needs new shop. EL push-pull locomo-
unlts. tlves to be assigned to Ellzabethport for 

maintenance. 

Raritan, N.J .............•...............• Maintain locomotive and suburban cars ·······--·-···-··········-·-·-····-·-·-·-··· New facility-No change. 

Boston, Mass .............................. MBTA maintains RDC cars, suburban Under study ..........••....••.•..•........ Proposednewshoptohandlepresentequip-
coaches, and Diesel locomotives. ment and new Amtrak turbo trains. 

Sunnyside and Penn Station, N. Y ........ Running repairs to "0" locomotives, ................•.••................•.••.... No change. 
Metrollner coaches and commuter cars. 

Providence, R.L .......................... Maintenance of RDC cars, locomotives ----····-·-···-·-··-···---····-···---·-·-··· No change. 
and suburban coaches. 

SOURCJ:: 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. H 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
ca nse the track cannot meet minimum Federal Rail­
road Administration ( FRA) standards. This re­
sults in yard congestiorr 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.41 

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, 

41 The Inventory and Assessment project conducted for the Associa­
tion is described in the Preliminary System Plan, pp. 71-73. A detailed 
description is contained in Inventory an,l Assessment Project for Rail 
Service in Midwest and Northeast Region, Bechtel Inc., San Francisco. 
See PSP, pp. 322-323. 
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• Assessnwnt of the pffect of possible constraint,, 
(such as lack of manpower and material) on per­
forming normal maintmrnnce and rehabilitation 
work, 

• Evaluation of the extent to which such constraints 
could be m'ercome, 

• Consideration of inputs from USR.\ staff groups 
including definition of the consolidated system and 
proposPd traffic densities, 

• Time phasing of the necessary \\'Ork functions rc­
quirPd to maintain and rehabilitate the system and 

• Devplopment of an annnal maintenance program. 

Rehabilitation and Maintenance Programs 

Tlw \\'Ork functions rpquired to accomplish the Asso­
ciation's proposed programs were phased over time to 
represent realistically the resourcps which ,vould be 
antilable in each _}'Par of the program. These programs 
wpre then translatPd to cost estimates for use in the 
Association ·s pro form a financial projections, with the 
projected expenditures diviclecl between rPhabilitation, 

normal maintenance and rapital. These expenditures 
,vPre assignrd to appropriate' major ICC accounts and 
thrn, where applicablr, were capitalized and depreci­
ated. (A summary of such projected expenditures is 
shmrn in Table :)2.) 

Rchabilita.fion.~This program includes work re­
quired to rPstore a line to a desirPd level of operations 
\\'hem normal maintenance cycles have not been fol­
lowed in the past. The primary basis for development 
of tho Association's rehabilitation program was the de­
fen<>cl maintenam·e iclentifietl for all lines as of Fall 
ID74 by the various consultants under the inventory 
and assessment contract. The deferred work units then 
wt~re identifie(l for those lines sclrded for rehabilita­
tion. Annual 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. 

N m·mal lJJ aintenance.-N ormal maintenance involves 
that level of activity necessary to prevent further de-

TABLE 32.~ConRail maintenance of way expenditures 

[Millions of 1V73 Dollars] 

1976 1977 1978 1979 Hl80 1981 1982 1983 1984 198,5 Total 

MAJOR ACCOUNTS 
Structures _______ 21 21 21 21 21 21 21 21 21 21 210 
Ties ___ 41 46 45 46 46 47 47 47 48 48 461 
Rails ____ 16 17 17 25 33 34 3.5 35 36 37 285 

Other track material ------------- 22 25 25 29 34 35 35 36 36 37 314 
Ballast _____________ --------------- ---------------------------- 13 13 14 14 14 14 15 15 15 15 142 

'rrack 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 

Maintaining joint facilities-net debit. 11 11 10 10 11 11 12 12 12 12 112 
Other M of W accounts _________ 102 105 102 106 105 111 109 109 lOIJ 110 1,068 

Additions and improvements ___ 56 82 72 75 89 44 44 44 44 44 594 
-----------------------------------------------------------

Total 1\1 of W expcnditurl's __ 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 

1\1 of W expenditures charged to operating expenses_ 223 223 190 194 10.5 199 l'J8 198 199 200 2,019 
--- -------- ----------------- -------------------

Total 11 of W expenditures ___ ------------- 398 437 414 439 471 437 439 441 444 447 4,367 

I~FLA'IED DOLT,ARS 

:II of W cxpernliturrs capitalized _________ ------------ 217 21J3 332 31J4 478 433 468 504 542 587 4,248 

Cost of salvage rernoval to accumulate depreciation ____ 16 19 24 2IJ 34 37 40 42 46 49 336 

1\1 of W expenditures charged to operatin~ expenses __ 298 32-1 301 332 362 394 418 446 479 ,,15 3,869 

Total :II 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, 
• Estimates of how long the track material ( rail, 

ties, etc.) will last, 
• Development of a cycle, based on systrm size and 

the materials' life expectancy, leaning to 
• Geographically specific programs f~r necessary 

rail and tie replacement, track surfacino- - track ,..,, 
inspections, wee<l an<l 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 arc based on projections of 
what work is expected to accmnulate annually. Rehabil­
itation estimates, on the other hand, are based on the 
known present condition of the plant compared to its 
desire<l condition. The Association's normal mainte­
nance costs for track were developed in the following 
ways. 

• Data collected by USRA's operations planning 
group provided the basis for dividing track mi1es 
into several categories based on the proposed gross 
tonnage to be operated over them. This allowed 
for the applicJtion of different cycle projections 
for those track components, such as rail and tics, 
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 
staff experience. 

• Annual maintenance requirements for fixed cost 
items, such as drainage and weed and brush con­
trol, were identified in essential1y the same 
manner. 

• Unit costs (per mile of track maintained) "'ere 
developed for approximately 40 different mainte­
nance functions to provide labor, material and 
e(luipment factors which then were applied to the 
track mileage identified m different tonnage 
categories. 

• Total programs then were dewloped ancl phased 
over time from the summation of normal mainte­
nance and rehabilitation requirements in three 
categories; including production gangs, production 
suppmt 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 ~Ian were based on rehabilitating all lines 
to _b~ mc_luded m the consolidated system to their highest 
uh~1ty s1~ce 1969. Various other rehabilitation strategies 
wlnch might he appropriate for ConRail also were dis­
cussed. Since tlhe Preliminary System Plan the Asso-
. . ' crntwn has refined its maintenance programs to define a 

morr line sprcific arnl seleetive program, placing em­
phasis on those primary routes and major yards where 
reh'.tbilihltion rxprrnlitures will return the greatest 
savmgs to ConRail in reduced operating expenses. 

The rehabilitation and maintenance pro()'rams 
descri?ed in this ch~pter and reflected in the pro f orma 
financial statrments mdude the rehabilitation and main­
tenanc~ ~eemed necessary b~ the Association to support 
Con Rails proposed operatrnns. These programs also 
reflect a reassessment of constraints based on revised 
d~terminations on the availability of manpower, mate­
rial and equipment. 

The revised program proposed in the FSP 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. 
!3ased on _p~esent traffic projections, the FSP program 
IS a realistic and rational assessment of ConRail's 
requirements. 

In addition to these rehabilitation plannino- efforts 
h A 

. . b l 

t c ssociation's recent engineering activities also have 
included: 

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

• Determination of requirements for clearance 
routes,42 

• Assistance in the implementation of the Section 
215 program for maintenance on the railroads in 
reorganization prior to convevance and 

• Consideration of capital proj;cts 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 ovPrsize shipments. 
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FIGURE 10.-OonRail RehabiUtation Progrrom 

(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 tlw lighter tonHagc lines was sched­
uled for tlw program's later yrars as resources became 
available. 

Recognizing that ConRail's prnposcd operations 
depend on a rc>habilitation pmgrmn 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 srcoml priority lines in 
the Preliminary Syste111 Plan and remain so in the Final 

System Plan (see Table 33). Removal of existing slow 
orders and other deteriorating conditions on these 
routes, including major yards, is critical to provide 
ConRail with the plant it will require to support both 
hravy tonnage freight trains and higher speed piggy­
back trains. Accelerated maintenance expenditures for 
rehabilitation of such lines and key yards is cost effec­
ti rn and directs engineering resources to those areas 
where ConRail will be able to achieve the greatest oper­
ational economies in the shortest possible time. 

TABLE 83.-Summary of nlwbilitation strategy 

Normal Maintenance and First Priority Rehabilitation Program 
Track miles 

This is a 10-year program proYiding for normal mainternmce and complt>te 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 linPR are proposed to carry approxi­
mately 66 percent of ConRail's projedPd tonnage. 

This program also includes rt'habilitation of major classification yards which support these routes. 

Normal Maintenance and Second Priority Rehabilitation Program 

This program includes thosP lines which are propo,;ed to carry 5 to 20 million gross tons per track annually shown in a 
broken line on the ma]) in Figure 10. This iR a longer range rPhabilitation J)rogram which will he carried out concur­
rently with the first priority J)rogram as resources become available. 'TheRe liuPs are proposed to carry approximately 

5,339 
1,700 

27 percent of CouRail'R projected tonnage. 6, 255 

Normal Maintenance-ROG and EL Commuter Lines 

This includes normal maintt>nance on thP lineR of the RDG and FJL on which passenger service will be operated. ( This does 
not include the EL line from Clevt>land to Youugstown on which passenger service will he operated by the Chessie.) 1,060 

Normal Maintenance-No Rehabilitation 

The lines included iu this category are propoRed to carry 1 to 5 million gross terns per year. Kormal maintenance levels will 
be applied on such lines, hut such lines are not included in the rehabilitation program. ThPse lines arP proposed to carry 
approximately 6 perct>ut of ConRail's project>'d tonnage. 

Essential Yard Tracks Which Support Lines Carrying 1 to 20 Million Gross Tons 

These yard tracks will be included in the Association's normal maintt>nance program; however, rehabilitation actfvities on 
this trackage will be performed only to the extent such rehabilitation is required to support train operations. (NOTE: 
The traffic on thest' tracks is ineluclPd in the t'stimate shown for the St'COJlCl priority aud 1 to 5 million groic;s tons 
categories.) 

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 track;,. This category will receive the leYPl of maintenance necesRary to ;,upport 
operations at 10 m.p.h. These lines are proposed to carry approximatt>ly less than 1 percent of ConRail's projected 
tonnage. 

Running Track 
Yard and Switching Tracks 

No Maintenance-No Rehabilitation 

This includes yards and switching tracks not presently deemed necessary to Rupport ConRail's operations. 

Total 

The following trackage will receive holding maintenance on an interim basis: 
Light density lines available for subsidy 
Northeast Corridor (to hold trackage until arrangements are complete for rerouting on the Chessie System) 
Second main tracks to be maintained on an interim basis until signalling projects allowing for their retirement are 

complete 
Out-of-SerYice lineR and supporting trackage 

5,638 

1,500 

2,365 
3,996 

29,853 

1 8,892 
445 

762 
1,784 

1 It should be not<'d 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 v,hich 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, hmvever, 
will be required, and these lines were considered in two 
categories: those lines handling 1 to 5 million gross tons 
annually and those handling le,ss 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,43 602 new ties would 
be installed in each mile of track in each 7-year cycle 
(7 yearsX86 ties falling out each year=602). Them-

" The 7-year cycle used in this theoretical example is based on 
replnclng 600 to 800 ties per mile which Is the optimum range for 
to<lay's mechanized tie replacement gangs In accordance with normal 
maintenance cycles. 
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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 cycle x 3 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 traffic 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 bet\veen 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 form.a 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 actiYities 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 Nat.ion'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. 

Availability 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 
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, 
• 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 rehaJbilita­
tion strategy in the Final System Plan. Table 34 shows 
major deferred work units used in calculating the FSP 
rehabilitation program. 

TABLE 34.-Summwry of major deferred work umts 

FinaZ System Plan reh(llbiUtatio,n prourOJms 

(1976-85) 

Rall (miles) : 

New -----------------------------------------­
Rclay -----------------------------------------

Total --------------------------------------­
Ties ----------------------------------------------Switch ties ________________________________________ _ 

Turnouts ------------------------------------------Road crossing track feet_ _____________________________ _ 

2,170 
2,345 

4,515 
12,260,000 

325,000 
5,950 

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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TABLE 35.-Summary of USRA proposed programs 
plans for additional material and equipment 

Year USRA Programs Provide for: 1 

1975 2 _ _ _ _ _ Initiation of training program 
12 new tie gangs 
1 new rail gang 
12 new surfacing gangs 
224 spbcial ballast cars 
84 tie cars 
480 miles of rail laid (projected) 
2.50 million ties installed (projected) 

1976_ _ _ _ _ _ Additional welding line 
3 new rail gangr, 
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 ______ Newreclamationplant 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 

1980 _____ _ 

1981_ ____ _ 

1982 _____ _ 

1983 _____ _ 

4 new welded rail trains 
250 special ballast cars 
25 tie cars 
864 miles of rail laid 
3.70 million ties installed 

4 new welded rail trains 
25 tie cars 
1,109 miles of rail laid 
3.70 million ties installed 

2 new welded rail trains 
1,158 miles of rail laid 
3.71 million ties installed 

1, 173 miles of rail laid 
3. 72 million ties installed 

1,187 miles of rail laid 
3. 7 4 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 irn,talled 

• 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. It 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. 
• 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. 



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. 

Year 

1976 _______ _ 
1980 _______ _ 
1985 _______ _ 

Rail Requirements 

New 

242 
600 
657 

Miles of rail 

Second 
hand 

273 
509 
559 

Total 

515 
1,109 
1,216 

FIGURE 11.-Projooted rau reneu,<U wogram requirements 
1976-1985 
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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 

rail.44 

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 

« A more detailed description of the constraints all'ectlng rail re­
newals ls contained In the Preliminary System Plan, pp. 73-75. 
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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 pr~ 
grams. A more detailed summary of proposed crosst1e 
replacements is shown in Figure 12. 

Tu requirements 
Number 
of tie, 

Year (mlllion1) 

1976-------------------------------------------------- 3.58 
1980 -------------------------------------- ---- 3.70 
1985 ------------------------------------------------ 3.78 

~ 3 
0 
j 
~ 

F10UBE 12.-Projooted renewal of ties 1916-85 

TOTAL TIE RENEWALS 

, ,-- - - - RENEWALS BY PRODUCTION GANGS ------- ----- --- - - - - ~A~E~MENTS 

Unlike rail, where supply will be limirted 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 industcy 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. 
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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 Requfrements 
Year Miles of track 

1976 ---------------------------------------- 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 Plan. The need for additional 
special equipment to haul and distribute the ballast ma­
terial is the primary problem in this area and the Asso­
ciation's proposed programs provide for the acquisition 
of 1,224 special ballast ca.rs to be delivered over a 5-year 
period beginning this fall. 

Communications and Signals (C&Sl 

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 appara.tus ·which has deteriorated. 
The programs also have been modified to reflect addi­
tional centralized traffic control installations 45 and 
other newly proposed signal changes. A partial list of 
such revisions is shown in Table 36. 

Bridges and Buildings IB&Bl 

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 

•• Centralized traffic control Installations provide for remote con­
trolJlng of many lnterlocklngs 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 
usualJy Increase track capacity 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 

Bucyrus, Ohio to Whiting, Ind. via 
Fort Wayne. 

Present operation 

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. 

Proposed operation 

Retire one main track; provide reverse signal 
ling and controlled ~idings to operate traffic 
under centralized traffic control rules. 

Suspension Bridge, N. Y. to Windsor, Same as above ___________________________ ,_ Same as above. 
Ont. 

Detroit (Wayne Jct.), Mich. to Same as above ____________________________ Same as above.1 

Kalamazoo, Mich. 

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. 

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 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. 

1 Revisions may be necessary if Amtrak's desired level of service In the Detroit-Chicago corridor requires It to provide additional fac!lltles. 

SOURCE: USRA staff analysis. 
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of the l'ailroads in reorganization are inade,quato -for 
proper mair:tE1w.ue<c-. F,uTlwr-, rhe railroads p1·eseni 
training progran1s are also inadequate, and the rui] .. 
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 ,vork functions outlined for each year 
of the program. In determining a.ppropriate manpower 
levels, it also was necessary to consider wha.t improve­
ments in productivity reasonably could be expected in 
future years as well as providing for the necessary 
training programs.46 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. 47 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.48 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 

•• The Association's determinations with regard to productivity In­
vol vlng tie and rail gangs are discussed in more detail In the Prell mi• 
nary System Plan, pp. 74-76. 

" These are funds provided under section 2115 of the Act. Such funds 
enable rehabilitation activities to be performed on the estates of the 
railroads In reorganization prior to conveyance to alleviate further 
deterloratlou which might occur otherwise. 

"'This 250 miles of n,ew 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 evaltrntio!l and planning staff 
has devoretl particubr· empha3is rn those capital proj­
ect.,-; which will hB necessary to implement th(• Final 
System Plan, including the construction of uew track 
connections, new crossovers and new sidings. A partial 
listing of major projects is shown below. 

Location 
Flemington, N .J _____ _ 

Brewster, N.Y ______ _ 

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. 

Bucyrus, Ohio________ Construct connection in northeast 
quadrant off N&W/PC connecting 
track to maintain service to Spore, 
Ohio. 

Lebanon, Pa_ _ _ _ _ _ _ _ _ Construct two new connections be­
tween Penn Central Lebanon Run­
ning Track and Reading Cornwall 
Branch in the vicinity of Lebanon. 

Lafayette, Ind.'9 _ _ _ _ _ _ Construct new connection between PC 
and L&N in the southeast quadrant. 

Shamokin, Pa________ Construct new connection between 
Reading and PC. 

Vincenne~, Ind.50______ Construct connection between B&O 
and L&N in northwest quadrant, 
and upgrade connection in the 
northeast quadrant. 

Washington, lnd.50____ 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___ Construct 8,000 feet passing siding. 

Elizabethport, N .J _ _ _ _ Construct connection at engine house. 

Poughkeepsie, N.Y ____ Restore bridge across Hudson River to 
service. 

Mt. Carmel, Pa_______ Construct new connection between 
RDG and PC in vicinity of Mt. 
Carmel. 

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. 
" Contingent upon completion of trackage rights negotiations with the B&O and 

L&N. 

YE 

1976 .. 
1977 .. 
1978 .. 
1979 .. 
1980 .• 
1981-. 
1982 .. 
1983., 
1984 __ 

1985 .. 

N 
total d 
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&S Traction B&B Miscellaneous Total 

1976___. __ . __ 4,499 3,467 944 2,594 149 11,653 1,132 3,003 260 1,533 698 18,279 
1977 _________ 4,503 3,827 1,114 2,558 149 12,151 1,122 3,003 260 1,533 716 18,785 
1978 ......... 4,539 3,907 1,134 79 92 9,751 1,121 3,005 260 1,533 755 16,425 
1979 ....... _. 4,570 4,007 1,164 ·-----·-----~ 92 9,833 1,120 3,009 163 1,533 702 16,360 
1980 ...... -.. 4,585 4,067 1,194 ·--·······-·· 92 9,938 1,167 3,012 94 1,533 618 16,362 
1981.. ..... _. 4,585 4,067 1,194 ·------------ 46 9,892 1,158 3,013 79 1,533 618 16,293 
1982 .. ------- 4,585 4,067 1,194 ·--···-····--·- -----··---- 9,846 1,152 3,013 66 1,533 618 16,228 
1983 ........ _ 4,585 4,067 1,194 ----···-·--·-··--- -·--···· 9,846 1,152 3,013 66 1,533 618 16,228 
1984 ......... 4,585 4,067 1,194 ·-··-----------·---------- 9,846 1,152 3,013 66 1,533 618 16,228 
1985 _________ 4,585 4,067 1,194 ···-·-·········---········ 9,846 1,152 3,013 66 1,533 618 16,228 

NOTE: 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 
wlth the Association's projected holding maintenance activities. Appropriate refinements have been made to properly reflect the proposed total jobs. 

SOURCE : USRA statf analysis. 



2 
Community and Employment 
Impact 

The community and employment impact of implementing the 

Final System Plan is expected to be minimal as upward adjust­

ments in economic activity should outweigh the anticipated adverse 

effects on the localities in the Region. Approximately 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 in 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 

efficient railway system will cause certain lines to be deleted from 

the restructured system, rail service continuation subsidies provide 
one means of alleviating negative effects. 



Implement'llition 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 maintainin~ 
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 potentioal 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 is 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 wiH be offset 
through internal industry adjustments, service con­
tinuation on some lines and employment genemted 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." 1 

Until the past year, the removal of rail service to 
communities has not been subjected to much analysis. 
The DOT report 2 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 b~siness 
activity, employment and income. Recently, pubhc 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 sens_itive to 
these issues. One of the eight goals of the FSP 1s: 

"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 a~ 
estimate of the maximum potential effect on commum­
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 
traffic 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 ~ail 
use, particularly in service to local areas. The expa~st~n 
of highways, waterways, pipelines and use of hqm_d 
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. 

• U.S. Department of Transportation, Ra41 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.3 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 ran 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 rand the PSP 
of February 1975. 

In general, these studies estimate the economic con­
sequences to the users of the railroad facility being con­
sidered for abandonment. The consequences are ex­
pressed in terms of the impact on employees, costs of 
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 

1 Jack Faucett Associates, Inc., Projections of Rail Freight Demand 
In the ConRail Region, prepared for the U.S. Railway Association, 
J"anuary 1975. 

• Consad Research Corp., Analysis of Community Impacts Resulting 
From Loss of Rail Service, Vol. !.-Documentation, Chapter 3, prepared 
for U.S. Railway Association, Oct. 18, 1974. Especially references to 
Slmat, 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 Impact 
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 a:bsorb 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 5 

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." 6 

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. 

• Jack Faucett Associates, Inc., Potential Impact oJ 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. 



If some agricultural supply firms in an area retain 
the rail service, those that lose their service would lose 
some o:f the market and could be forced out o:f 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
tors in 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, i:f 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 ilfills.-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. 

Manufaeturing.-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-

• U.S. 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 srrvice 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 seITice 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. AlternatiYely, 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 Firm8.-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. 

lmpad o·n 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 dur~ng the decade preceding the aban-
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donment. 8 Communities for which abandonments were 
precipitated as a result of the depletion of na.tural 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 weakt>r than it was 50 years ago and because the 
oconomic 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 communities 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 
£or use in local planning, in presentation of testimony 
at hearings and in applying £or rail service continu­
ation subsidies under Title IV of the Act. It should be 
notild that both USRA and RSPO have developed 
manuals to providP states and communities with tools 
to measure the impact of loss of rail service.9 

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 acfrerse 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 £or 
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. 

• Consacl Research Corp., op. cit., Vol. IV. 
• Interstate Commerce Commission, Office of Public Connsel, Rall 

Services Planning Office, Guide for Evaluating the Community Impact 
of Rail Service Discontinuance, Jan. 10, 1975 and Consacl 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 £or 
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, 
197 4 DOT report, found that only 15 counties of 453 
studied would show potential effects on industrial em­
ployment of 1 percent or more.10 

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 
line traffic. Furthermore, it did not consider the effect 
of rail service continuation subsidies or the possibility 
that profitable railroads would acquire many affocted 
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 consumption. 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. 

w Public Interest Economics Center, Community Impacta of .A.ban­
donment oJ Railroad Service, prepared for U.S. Railway Association, 
Dec. 31, 1974. 



Tlw PSI' n'cunHnended 6200 rniks of active iigbt 
density line3 h.:: 11bamloned er· snbjected to furU1m 
study. GSHA contracted to ha Vb another analysis per­
formed to estimate the pokntial 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) .11 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 12 

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 
genemted 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 

u 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. 

12 Public Interest Economics Center, June 1975, op. cit. 
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t Le loc~d economic nnpad o-f disc(m[inuancn ot mil serv-
1.::e. It does not disc·u;-;,, the additional e.ffeets of abandon­
ment of rights-of-way. 

Furthermore, the econometric model and the data 
used by PIE-C have be,en structured and selected to 
produce high rather than low estimates 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 estimates 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 ma.terials. 
These effects will flow into the local economy through 
the plants tha,t 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 mana,gements 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 
comnnmity. Obviously, in most cases this set includes 
many resiclents of thC' 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 pmYer brought about 
by highPr prices the rail-using firms charge for their 
pmducts 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
duce<l returns or involunt,ary unemployment. Thn loss 
in workers' income as a result of having to accept C'm­
ploynwnt elsewhC're should inclmle the loss of income 
during any pC'riod of (transitional) unemployrrwnt, the 
(negatin~) Pconomic rnhw 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 rasC' is the loss of 1·eal income to residents great­
er than the total incn•asC' in the cost of production of all 
local firms clirectly affected by abandonment. The in­
crease in the transportation cost of the preabandonment 
level of output is a high side estimate of the real eco­
nomic impact of abarnlonment 011 the residents. 

If the community is definC'd geographically, the re­
sults are logically and empirically different. 1Vith that 
definition one would be interested in estimating the loss 
of factor income prodncC'd in the con1111m1i.ty. This is 
the sum of the reductions in ,Yages, rents and other 
factor income paid by all directly affected plants, in­
creased by an appropriate multiplier. vVith tlw param­
eters used, the loss in factor income consistently ex­
ceeds the loss of real income to residents of the com­
munity. 

RSPO Testimony 13 

The impact upon c-omnmnities of railroad abandon­
ment had engendered considerable interest. Community 
leaders, environmental groups and industrial leaders 
testified at the March 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 v,itnesses critieized the use of a county-based 
analysis as being too gross to indieate the localized 
community impact on industry, employment, income 
and the substitution of costly, inadequate or unnvail­
ablc alternatiYe modes." Witnesses alluded to the al-

13 Rail Services Planning Office, Interstate Commerce Comml,ision 
Evaluation of the U.S. Railway .4-ssociaUon's Preliminary System Pla11 , 

Apr. 2n. 1n75. 
14 The reaction to the effects on industrial develo1,ment was sum­

marir.ed hy GoYf'rnor Ella Grasso of Connecticut who stated: "rrhis 
plan, as it iR now-will have a crippling 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., l\Iarch 1975. 
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l'C'ady high unemployment rates and suggested that 
abandonment would make matters worse. The Appa­
lachian Regional Commission ( and others) criticized 
the impact analysis because it did not review the po­
tential for economic deyelopment that would be aborted 
by loss of rail service. A number of witnesses were 
eoncerned with the potential impact of line closings on 
regional economies, especially in the Delmarva Pen­
insula, northPrn Michigan and the eastern Pennsyl­
vania eoal regions. 

Refinements in Study Method 

The PIE-C study method has at its con• a key factor, 
tll(-\ increase in transportation cost associated with sub­
stituting motor canier service for rail service. The 
t>stimates of the increase in transportation cost for each 
industry in each county reported in this chapter are 
clParly superior to those used in the PSP report because 
new and more complete clata were available. 

In the earlier rC'port estimates were made of the rail 
l'evenues assoeiated with traffic originating and termi­
nating in each county, i.e., the eosts of rail service pro­
vided to the plants in each county, using estimates of 
annual sales by industry in each county and national 
inpnt-ontput coefficients of rail use (both inbound and 
outbound). The Yolnme of rail traffic by industry and by 
county that would be affected by abandonment was com­
puted hy reducing that estim~te of total payments to 
railroads by applying a "zonal factor" from the DOT 
report. That factor indicated the fraction of rail traffic 
in tlw zone within whieh each county fell that would be 
disrontinued if all the potentially excess lines in that 
zone ,vere 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 C'stimate of increased transportation cost, by in­
dustry by cmmtyi prC'dicted to result from abandonment. 

Tlw methocl 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 
nwmrne data ,vPre developed by station on the involved 
lines. The originating and terminating revenues as­
sociatC'd with each station ,vere accumulated by county. 
From these data, the rail expenditures ( railroad rev­
enues) by industry an<l by county were estimated. The 
amount of rail servicP ( dollar value of rail services pur­
chased) that would be denied each industry was taken 
as each industry's proportionate share of the total 
rounty 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 proredure provides precise identification of the 
countiC's affected by abandonment of service, an estimate 
of the inerease in transportation cost by industry based 
on rewnues 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 oocasionally into 
hundreds of workers who mighrt 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 aetivity 
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 1be 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 county employment after dis­

oontinuamce of light densi,ty line radl 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. 

FIGURE 2.-Potentiail reduction in county income after discon­
tinuance of light density line rail freight service. 
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FIGURE 3.-Potential increase in transportation coat, as percent 

of county personal ilnoome, wfter diaco,ntinuamce of light den­
sity line raril 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. 

TABLE !.-Change in Employment as a Percentage of County 
Employment 

Num- Percent change 
State ber of-------------------

conn­
ties 

0.0-.19 .20-.39 .40-.59 .60-.79 .80-.99 1.00- 2.00+ 
1.99 

Connecticut________ 5 4 

2 
16 
40 

1 ------- - -- ---------------- --------------
Delaware___________ 3 
Illinois_____________ 17 1 ------- --- --------------- ---------------
Indiana_____________ 44 1 1 2 ---- ----------
Maryland___________ 9 1 ------------ -- -- 1 
Massachusetts______ 10 1 1 -----
Michigan___________ 43 

4 
7 

26 
13 
22 
40 

4 4 -------- 2 3 4 
New Jersey_________ 15 
New York__________ 32 
Ohio________________ 53 
Pennsylvania ______ _ 

1 ---
7 
7 

29 11 

1 ----------------
4 --------

1 --------

1 --------
1 1 

1 ------ --
1 - -------

Rhode Island ______ _ 
43 
4 3 -------- 1 --------------------------------

West Virginia ______ _ 

TotaL_______ 279 207 36 10 6 8 
7 

--------------------------

SouRcE: Public Interest Economics Center (PIE-C), The Impact, 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 54countiesln Con Rail 
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 ofl percent and above, one county would be de­
leted in Ohio plus one county in Michigan since all lines are now included in Con Rail. 

SIC 
203 
240 
242 
262 
280 
281 
289 
300 
320 
330 
333 
344 
360 
370 

SIC Gode Description 
Description 

Canned and Preserved Fruits and Vegetables 
Lumber and Wood Products, except Furniture 
Sawmills and Planing l\Illls 
Paper Mills, except Building Paper Mills 
Chemicals and Allied Products 
Industrial Inorganic Chemicals 
Miscellaneous Chemical Products 
Rubber and Miscellaneous Plastics Products 
Stone, Clay, Glass and Concrete Products 
Primary Metal Industries 
Primary Smelting and Refining of Nonferrous Metals 
Fabricated Structural Metal Products 
Electrical and Electronic Machinery, Equipment and Supplies 
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 £or 
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 
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TABLE 2.-Change in County Income as a Percentage of County 
Personal Income 

Num- Percent change 
State ber of--------------------

conn- 0.0-.19 .20-.39 .40--.59 .6Q-.79 .80-.99 1.00- 2.00+ 
~ 1.00 

Connecticut_ ______ _ 
Delaware __________ _ 
Illinois ____________ _ 
Indiana ____________ _ 
Maryland __________ _ 
Massachusetts _____ _ 
Michigan __________ _ 
New Jersey ________ _ 
New York _________ _ 
Ohio _______________ _ 

Pennsylvania ______ _ 
Rhode Island ______ _ 
West Virginia ______ _ 

TotaL ______ _ 

5 
3 

17 
44 

9 
10 

43 
15 
32 
53 
43 
4 

279 

3 2 ----------------------------------------
2 ------ -- 1 --------------------------------

12 1 1 1 1 1 --------
28 7 4 3 1 --------

4 ------------------------ 2 2 

7 2 1 --------------------------------
22 6 2 4 -------- 4 5 
13 
21 
32 
27 
3 

1 ---------- ------ 1 ---- ------------
2 -------- <) --------

2 
6 

10 
9 4 1 ------ --

3 --------
2 --------

1 --
1 -------------------------- ---------- ------------

175 46 17 11 8 15 7 

SOURCE: Public Interest Economics Center, op. cit. 

NOTE: On June 30, 1975, US RA included all or some llnesln54 counties In Con Rall 
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 Con Rail. 

TABLE 3.-Change in Real Income as a Percentage of County 
Personal Income 

Num- Percent change 
State ber of--------------------

conn­
ties 

Connecticut________ 5 
Delaware___________ 3 
Illinois____________ 17 
Indiana____________ 44 
Maryland__________ 9 
Massachusetts______ 10 
Michigan___________ 43 
New Jersey________ 15 
New York_________ 32 
Ohio_______________ 53 
Pennsylvania______ 43 
Rhode Island______ 4 
West Virginia ______ _ 

TotaL_______ 279 

0.0-.19 .20-.39 .4o-.59 .6Q-.79 .80-.99 1.00- 2.00+ 
1.99 

5 ------------------------------------------------
2 1 ----------------------------------------

16 1 ----------------------------------------
43 1 ----------------------------------------

5 1 -------- 2 ----------------
10 ------------------------------------------------
35 3 2 -------- 1 2 ------ --
14 1 -------------------------------------- --
29 2 1 --------------------------------
48 3 2 --------------------------------
40 1 2 --------------------------------
4 ------------------------------------------------
1 ------------------------------------------------

252 14 8 0 3 0 

SOURCE: Public Interest Economics Center, op. cit. 

NOTE: On June 30, 1975, US RA included all or some lines in 54 counties in Con Rail 
that had been previously recommended 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 Con Rail. 

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 2o-a9 40-59 60-79 80-99 100- 200+ 
ties 199 

Connecticut________ 5 
Delaware___________ 3 
Illinois_____________ 17 
Indiana_____________ 44 
Maryland___________ 9 
Massachusetts______ 10 
Michigan___________ 43 
New Jersey_________ 15 
New York__________ 32 
Ohio________________ 53 
Pennsylvania_______ 43 
Rhode Island_______ 4 
West Virginia ______ _ 

TotaL_______ 279 

2 1 ---------------- 1 1 --------
2 ---------------------------------------- 1 

16 1 ----------------------------------------
39 3 1 1 ------------------------

5 1 ---------------- 1 1 1 
2 3 ---------------- 2 1 2 

25 5 4 4 -------- 4 
9 2 2 -------- 1 --------

18 4 2 3 1 3 
39 5 4 ---------------- 5 --------
25 6 4 5 
3 -------- 1 --------------------------------
1 ------------------------------------------------

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 Con Rail 
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 Con Rail. 

TABLE 5.-Absolute Change in County Income Generated 

[In thousands of dollars] 

State 

Connecticut_ ______ _ 
Delaware __________ _ 
Illinois ____________ _ 
Indiana ____________ _ 
Maryland __________ _ 
Massachusetts _____ _ 
Michigan __________ _ 
New Jersey ________ _ 
New York _________ _ 
Ohio _______________ _ 

Pennsylvania ______ _ 
Rhode Island ______ _ 
West Virginia ______ _ 

Num-
berof 
conn-

ties 

5 

3 
17 
44 
9 

10 
43 
15 
32 
53 
43 
4 

Tota!_________ 279 

0- 1,001- 2,001- 3,001- 4,001- 6,001- 8,001+ 
1,000 2,000 3,000 4,000 6,000 8,000 

2 1 -------- 1 1 ----------------
2 ----------------------------------------

12 4 1 --------------------------------
34 7 2 1 ------------------------

4 2 -------- 1 1 --------
4 1 -------- 2 -------- 2 1 

26 4 4 2 3 2 2 

9 3 1 ---------------- 1 
17 5 2 2 2 1 3 
33 11 3 2 3 --------
25 7 -------- 1 2 3 5 
3 1 ---------------- 2 ----------------
1 ------------------------------------------------

172 46 13 12 11 12 13 

SOURCE: Public Interest Economics Center, op. cit. 

NOTE: On June 30, 1975 USRA included all or some lines in 54 counties in Con Rail 
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 
therangeof$4millionorover,incomegeneratedin two counties would be omitted in 
Michigan (1) and Ohio (1) since all the lines are now included in Con Rail. 

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.-lndustries With Greater Than 1 Percent Change in 
Employment by State 

[In percent] 

SIC MA RI CT NY NJ PA OH IN IL Ml DE MD WV 
Code 

203 --- 1. 87 ------------ 2. 23 ------ l. 15 ------------------------------ 2.16 ------
240 ___ 1.21 ------ 1.34 --.---------------------------------- 2.68 3.09 ------------
242 ________________________________________________________________________________ _ 

262 ___ l. 65 ---- -- l. 88 -- -- -- ____ ---- __ ---- -- _________ -- -- __ -- ------- ---- -- ____ ----

280_ -- ------ 2. 09 ------ ------------------------------------------------------------
281 __ --- --- ------- _ -- -- __ -- -- -- ---- _ ---- -- -- -- -- -- -- -- -- -- ---- -- -- 1. 46 -- __ --- -----
289 __ --- -- -- ---- -- 1. 08 -- -- ---- -- -- -- __ -- __ -- -- ___________ -- _ --- -- -- __ -- -- ___ ------

300- __ -- -- -- -- -- - --- -- ---- ---------- -- -- -- -- -- ---- -- __ ---- -- ______ 1. 14 -- ----- -----
320 ___ l. 08 _ ---- _ -- -- -- ----- _ -- --- _ ---- _____ ----- __ -- -- ---- __ -- ---- ------- --- ------
330 __________ - ____________________________________________________ 6. 08 ___________ _ 

333 _____________________ 2.65 ------------------------------------ 1.29 ------------
344 ___ -- __ -- -- -- -- -- -- _ --- -- ---- _ ----- ---- -- __ -- -- -- -- ____ -- ___ -- _ 1. 02 __ -- ---- ----
361_ --------------------------------------------------------------------------------
370 ____ -- --- 1. 07 -- ---- _ ---- -- ---- -- -- ________ -- -- -- ---- __ ---- ------ -- ___ -- __ ------

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 job!' 
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-less 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, Mary land, 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). It 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 UNES 

USRA restudied the light clen,-;ity liiws not recom­
mended for inclnsion in t lw PSP and has ineludecl in 
Co11Rail an additional ;Jf\ segrnents (754: miles) of 
branch li1ws in se,,en states~Dela,rnre, Pennsylvania, 
Indiana. Michigan, New .frrsey. New York m;cl Ohio. 
This reduced tlw total mileage.ex('ludecl from ConHail 
ancl lmn•rs considernblv the m1mlwr of affPckcl Plll­

ployees in tlw Region from tlw .June Hl7G report of 
11,000. 

,vhilr, adj11st111ents ,rnnlcl need to l>C' ma<le to tlw fre­
quency distributions shown in Tables 1 through G. they 

Industry Impact 

PIE-C estimated the employment change that would 
result from rail abandonments for <'ach three-digit 
SIC 15 industry category within each state in the Re­
gion. These industry impacts generally arC' verv small. 
In five stat<'s, New ,TPrsey. Ohio, Indiana, Illil~ois and 
West Virginia, no threP-cligit ind11stry catPgory showed 
an estimatecl job employment displacement to be as 
great as 1 rwrcent of tlw total PrnploymPnt for that in­
clnstry catPgory int he state. IrnlePCl, if 1 pncent of state 
employment in a gin•n industry is set as tlw threshold 
of significant employm<'nt dispiaccmPnt. only 14 three­
digit SIC ind11stry catego1·ies are si~mificant ·in 8 states. 
Tlwse i_ndustry _catPgories and the percC'nt of employ­
ment ,displaced m the industry category are shown by 
state m Tabk H. The incl11striPs "hardest liif' in terms 
of the Pmployment critcrio11 are SIC 203, Canned Fruits 
and Vegc>tablcs, and SIC 2'10, Lumber and vVood Prod­
ucts. Eaeh of these industry categories have more than n, 

1 pPrcent clPcrease in employment in fo11r states: .l\fassa­
clmsPtts, New York, Pennsylnmia and ;\1arvland in the 
casP of SIC 203 and l\fossaclmsetts, Connecticut, Michi­
gan ancl Delaware in tlie case of SIC 240. The remain­
ing _incl1_istry rntPgoriC's have a, greatPr than I percent 
declmr m employment in no mon•, than two states. 

~\_ s~c<'.n_cl nwasure of impact is the 1wrce11tagc change 
from m1trnl <'mploynwnt by industry in the Region. 
This meas11re is shown in Table 7 for those SIC in­
dustry catPgories where• tlw Pmployment change is 
g~eater than 1 percent of tlw initial employment, along 
with tlw 1111mlwr of connhPs for which the industry 
change was registered ( a crude measure of the numbe·r 
of conntiC's in which abandonment might be expected 
to affect the industry). Seven SIC industry categories 
appear. Tlw industry eatC'gories most widely affectPd 
are SIC 200, Food Processing, and SIC 240, L11mber 
and ,voocl Produds, which arC' affected in 144 ancl 111 
of the 278 co11nties reviewed in the study. This reflects 
the very witkspreacl clistrilmtion of foocl processing ac-

15 Standard Industrial Classification S~'stem, at 3-<ligit industry level. 

affect mainly tlw lowrr ranges in the sCYen states. They 
do not change the analysis to any extent other than t~ 
show_ the impact to be even less than originally 
predicted. 

Some f\4 counties of the 27D liskd would require some 

changes from the p1wlicted impacts, since all or some 

of the> linc>s in those counties now are inclnded in Con­

Ra il. Each table has been noted to irnlicate the extent 

of this change>, although the text has bc>en lwld to the 

P 1 E-(' findings of its ,Tune 1D7 f\ report. 

tivities of various kinds throughout the Region. The ap-
1warance of SIC 33a, Primary Xonferrous Metals, re­
fteds the fact that it appeared in only one county. The 
impact in that county was substantial. 

The C'stirnates of impact by industry shown here are 
conservative. That is, it ass{1mes an industry's loss of 
sales, income generatPcl, employment, etc., resulting 
from tlw incrpasecl transportation costs stemming from 
rail abandonmPnt probably will not be offset elsewhere 
in that incl11stry catPgory in the sa1rn· state or in othPr 
states. This assumption overstates the "loss" of employ­
nwnt or ineomP that statrs actually wonld experiencP, 
since some of the lmsinPss loss in one county or a state 
can rPpresent a gain in another connty in th; same state 
as buyers shift from one supplier to another. 

TABLE 7.~Percentage Change From Initial Employment by 
Industry in Northeast Quadrant 

Number of Percent change 
SIC industry category counties from initial 

employment 

200 ___ _ 144 1. 6 
203" __ -- ________ __ 3U 3. 5 
240 ____ -- _ 111 3.2 

242 ___ -- ------------ 24 2. 4 

260_ ------------------------------------------------ 81 1. 5 
262 ___ ----- 8 1.8 

333 __ ----- 4.2 

SIC Code Description 
SIC Description 

200 Food and Kindred Products 
260 Paper and Allied Products 

SOURCE: Public Interest Economics Center, op. cit. 

Future Development 

Future development potential in areas facing the 
possible abandonment of rail service was the spcond 
arPa of specific criticism of the PIE-C approach. One 
might try, for example, to consider the economic poten­
tial contPmplate<l in existing official dr,vclopment 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.16 It 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 traffic 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. 

1• In testimony before Rall Services Planning Office hearings on the 
PSP In Washington, D.C. on March 19, 1975, Donald Whitehead, Fed­
eral Co-Chairman, Appalachian Regional Commission (ARC) expressed 
his opposition to line abandonment in his 13-State area by stating: 
"Over the long run, potential abandonment would seriously Impair 
the ability of the afl'ected communities to bring to successful fruition 
their economic 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 an<l communi­
ties 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
matdy $2.1 billion in new im-estment 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 generated 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.17 

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 temporary additional 
impacts related to the injection of new capital funds 
( i.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. 

11 Jack Faucett Associates, Employment Effects of the Plan, pre• 
pared for U.S. Railway Association, July 1975. Data and classifica­
tions 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 difl'erence 
from total 10-year expenditures as the contribution of additional FSP 
expenditures to employment and Income. 
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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.18 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 railroads 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 19 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
~omes were derived by utilizing the multiregional input-

18 To the extent that lines Included In the base period but not 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 rehabilltatlon. 

19 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. 

590-512 0 - 75 - 7 
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output model of the United States Pconomy. 20 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 estirnatPd 913 
thousand man years of employment, more than $9 billion 
in wages and salaries and over $2.5 billion in other 
personal income. 21 

( See Figure 4.) 
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FrnuRE 4.-Aggrcgatc U.S. 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 railroacls ; 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. 
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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 thousiand 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 1 

Item 

IO-year totaL _______________________ 

AnnuaL __ -------------------------------
Base year (1973) __________________________ 

Annual increment_ _________________ 
IO-year increment_ _________________ 

Incomes 
(thousands of 1973 dollars) 

Employment (Salaries (Proprietary 
(man years) and wages) incomes) 2 

913,127 9,140,054 2,669,215 

91,313 914,005 255,922 
66,470 672,414 188,276 

24,843 241,591 6Z, 646 
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 of28 percent of salaries and wages 

in 1973 from National Income Accounts. 

SOURCE: Jack Faucett Associates, Employment Effect, 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 multireglonal 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 £unction 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 
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TABLE 9.-Income Generation by Type and Source for 1976-85 

[Thousands of 1973 dollars) 

Direct 1 

Function: 
Road bed and structure_ $1, 795, 997 
Rolling stock___________ $1,438,457 

Total wages_ _ _ _ _ _ _ _ _ $3, 234, 454 

Percent of totaL _ _ _ _ _ _ _ _ _ _ _ _ 35.4 
Average wage per worker___ $12, 205 

Category 

Indirect Induced 

$1,266,277 $2,166,018 
$891,248 $1,582, 057 

$2,157,525 $3,748,075 

23.6 41.0 
$10,545 $8,449 

Add-proprietary incomes'--- _______________________________________ _ 

Total 

$5,228,292 
$3,911,762 

$9,140,054 

100.0 
$10,009 

$2,559,215 

Total income___________________________________________________ $11,699,269 

1 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 tQrailway maintenance work­
ers during 1973. The increase reflects changes in the mix 
of employees from the base period. 

The industrial and geographical distri'bution of wages 
and incomes will be rubout 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 progmm 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 s,ome 
shortages of skilled labor and critical material parts and 
components, such as rail and crossties, as well as a 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 
£or 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 

1976. 
1977. 
1978. 
1979. 
1980. 
1981. 
1982. 
1983. 
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TABLE 10.-Annual Employment Generated 

[Thousands or man-yean1] 

Employ- ConRail t Other 

1976 _____________________________________ _ 

1977 __ ---------- --------------------------1978 _____________________________________ _ 

1979 ___ . ----------------------------------1980 _____________________________________ _ 
1981 _____________________________________ _ 
1982 _____________________________________ _ 
1983 _____________________________________ _ 
1984 _____________________________________ _ 

198ll •• ----··------------------------------

TotaL .. __________________________ _ 

ment 

80.2 
92.8 
85.2 
86.0 
91.5 
89.3 
95. 5 
97.0 
96.9 
98. 5 

913.0 

26.4 
26.9 
26.3 
26. 5 
26.8 
26. 7 
26.4 
26.3 
26.a 
26.8 

265. 0 

53.8 
65.9 
58.9 
59.5 
64.7 
62.6 
69.1 
70. 7 
70.6 
72.2 

648.0 

1 Employment estimates and staging of ConRall rehabllltat!on employment In 
the Faucett report are somewhat less than those shown in Chapter 6 of the FSP. 
Virtually all of this difference Is accounted for by the omission in the Faucett study 
of maintenance employees In 1976 and 1977 or 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-0 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 91:3 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 alloc,1te 
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. 

8alea 
Industry Name (:Million« o/ 1973 Dollar«) 

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__________________________ 1, 097 

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 tha,t 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 IL-Location of Direct and Indirect New Employment 
in the ConRail Region (1976-85) 

Locat.lon 

New England ______________ ·-------------------------- -
Pennsylvania __ -----··-----------------·-------------- -
Ohio_-------------------------·-·----------------------
New York _________ -··--·------------------·-----------
Indiana _______________ . ____ -- -- -- --- -- -- --- -- --- - . -- -- . -
Illinois- _________ . ______________________ --· -- -- -- --- --- . 
New Jersey ____________________________________________ _ 
Michigan ______________________________________________ _ 
All Other States __ • ____________ . ______ .. _____ ._ -_ -. - - -- -

Total Direct and Indirect ________ . ____ -_ -__ -- . - --
Induced Employment. ________________________________ _ 

Total Employment ______________________________ _ 

Conclusion 

New Em- Percent 
ployment of Total 

(Man Years) 

5,920 5.1 
32,860 28.3 
20,430 11.a 
13,040 11. 2 
15,260 13.1 
13,080 11.2 
3,810 3.2 
5,530 4.8 
6,380 5.5 

116, 310 100. 0 
97,010 --------------

213,320 -------·------

The number of man yea:rs of new or additional 
employment, related wages and other incomes that 



would be generated by the ConRail rehabilitation and 
investme11t 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 pel' year, would be created. In addi­
tion 120 thousand jobs, or 12 thousand per year, result 
from the multiplier and induced effects 2

" 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 aborn) would gmerate 913 thou-

90 

sand man years of work over a IO-year period.23 

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 he noted, Is a more tenuous esti­
mate than the estimates of direct and Indirect employment. 

23 Sum of direct, Indirect and Induced employment. 



3 
Environmental Assessment of the 
Final System Plan 

In performing its assessment of the environmental impact of 

the Final System Plan, U SRA has concluded that the effect of a 

restructured rail system in the Region will be minimal and in most 

cases positive. 

The areas of greatest concern, air quality, energy, noise, water 

quality and land use, will not be affected appreciably by the imple­

mentation of a restructured system. Enforcement of the Olean Air 

Act of 1970 and new engine performance stoodards for both truck 

and locomotive diesel engines should contribute to a healthier 

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 generall11 

lower the level of harmful air emissions. The restructured system's 

adherence to the Noise 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 
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of the restructured system on land will vary by locality. For 

example7 state or local governments may use abandoned rail lines 

for mass transportation corridors7 recreation sites or conservation 

areas. 

The Final System Plan poses no threat to the environment and 

in many cases will prove beneficial in 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 traffic 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 (iOl ( 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, if 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, 
• vVater quality, plant and wildlife and 
• Land use, socioeconomic 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 c-0n­
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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I:'i.G-t't{!•_ L -S1.1:r??.1nar11 of }~'nritJli'tlllr1t,~t T,npocts froJn Irnplemer1tt1 1 g lhl' 8,uste-rn Pla'Ji. 

En-viromnei1tal 
Sectors Abandonme1~t of 

Buildings and 
Facilities 

Abandonment of 
Liues 

Reduced Service 

Policy Di!'ectives 

Consolidation Increased Service Electrification 
Rf:11,tli!llw1io11, 

Mod,:rnizatio11, and 
J<:xpausl{,_i__ o~ .Facili­
ties and Equipment 

Air Quality _______ _ Generally improve __ Oenerally improve __ Little net change ___ Little net change ____ Generally improve, Improve along rail Transient impact 
during construc­
tion. Now facilities 
improve quality 
due to regulations. 

Noise _________ _ 

Land Use, Socio­
economic, and 
Cultural. 

Energy ______ .. __ 

__ Specific with land 
use, generally 
iinprove. 

Specific with land 
use. 

Specific with land 
use, generally 
improve. 

Specific with land 
use. 

Generally improve __ Could transfer im­
pacts to other 
modes. Depends 
on specific situa­
tion and whether 
other modes al­
ready handling 
bulk of traffic. 

Possible transfer 
from rail to track 
noise, littlo net 
change expected. 
Could be local 
problems. 

Specific with land 
use. 

Could transfer im­
pacts to other 
modes. Depends 
on specific situa­
tion and whether 
other modes al­
ready handling 
bulk of traffic. 

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 
situation. 

conld be local operations-Move 
problem. impacts to power 

plant location. 

Impacts at other 
locations due to 
producing steel, 
wood, etc. 

Some noise increase 
and possible nega­
tive impact. Prob­
ably site specific. 

Generally improve._ Transient impacts 
dming construc­
tion. Little net 
change expected. 

Little net change ... _ Little net change 
at railway sites. 
Possible negative 
impacts at power 
plant and trans­
mission line sites. 

Depends on design 
of system plan 
and operations. 
Expected to im­
prove efficiency. 

Energy require­
ments generally 
the same. Trans­
fer basic energy 
source to coal or 
nuclear instead of 
scarce oil. 

Specific to land use 
adjacent to site. 

General improve-
1nents. 

Water Quality and 
Biota. 

Generally improve .. Generally improve. Generally improve .. Generally improve. Expected to be im­
proved if good 
maintenance and 
modern pollution 
control proce­
dures used. 

Some transient im­
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. 

Different prob· 
lems may arise 
due to land use. 

A,sumptions: That new or relocated facilities ofrailroads 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.1 

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 effedt of railroads with those of oompeJting modes 
of the FSP are as follows. 

The objootive of the study was to develop an asseffi­
ment of reorganization effects on the environment 
rather than Ito 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 Aasessment of the System Plan, for the United States Railway 
Association, Apr. 30, 1975. 

Different prob­
lems may arise 
due to land use 
of abandoned 
line. 

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 relocaltions 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. 



-i The overall environmental impact on water quality 
rf'snlting from discontinuance of service on light 
clensity lines is neg·ligible. 

" Desirable real estate around an abandoned line 
often is 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 regulations are expected to improve 
cornlitio11s. 

This eha.pter discusses the findings of the Battelle 
study as 1Y0ll as citing other studi0s relevant to environ­
mentaJ impact. Each major environmental &ctor is dis­
cussed in relation 'to its effect on the generic problems. 
Also, the material responding to the RSPO testimony 
has been incorporatf!d 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. 2 

Percent 
72 
14 

7 
3 
4 

Used For 
Passenger move.ment ( all modes) 
Local trucking 
Intercity trucking 
Rail 
Water, pipeline and air-freight carriers. 

During the past decade, transportation energy use has 
been increasing hy 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 is 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 
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Althcugh USRA has undertaken v1arious approaches 
to estimate the energy consumed in transporting freight 
or passengers, each mode has eertain 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 foken. 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, llfltchell, and Jack Faucett Associates Industrial 
Energy Studies of Ground Freight Transportation, July 1974, p. 111-15. 

expended as is a vehicle which is carrying its maximum 
W<'ight load. Both types of loads, howl'ver, need to be 
transported and, in terms of fuel consumption, one 
mode may he more efficient in handling a certain load 
than anothe,r. 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 tra.nsportation 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 travelrd. 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 
requirem~mts. 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 
ronsnmption, 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 0£ 
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 £uel 
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 

3 Battelle Columbus Laboratories, Final Report on the Environ­
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 _______________________________________________ RR 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 

gg _______________________________________________ RR 2 18.9 27.9 37.0 45.9 54.9 109.8 1&1. 7 
MC 4 9. 7 18.2 26.8 35.3 43.9 87.8 131. 7 

132 ____________ ---------------------------------- RR 3 24. 5 34.2 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 71.3 142.6 213. 9 
MC 8 19.5 36. 5 53.6 70.6 87. 7 175.4 263.1 

220 ______________________________________________ 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 Tramportation Improvement Act of 1979, 1974, p. 25. 

Mode 

TABLE 2.-Variations in Energy Intensiveness by Mode 

Rand Corp. 
"Methods for 

est. vol. energy 

Btu's per net ton-mile 

Battelle Laboratories "Energy 
required for movement of 

Intercity freight" 
and demand of ---------

freight 
transportation" 

Emissions 
analysis basis Fuel-use basis 

Oak Ridge 
National 

Laboratories 

Frelght-----------------------------------------------------------------------------------------------------------------------
Inland Waterway_____________________________________________ 500 _____ ___________________________ 680 
Oil pipelines__________________________________________________ 1,850 __________________ _____________ _ 450 

Air freight____________________________________________________ 63,000 _ ------------------------------- 42,000 
Railroad: 

Ton-miles/gallon 
(Btu/ton-mile at 138,690 Btu/gal) 

Carnegie­
Mellon U. DOT FEA 

20 --------------------------------
240 (578) 300 (463} 275 
267 (519)________________ 307 

110 (13,500)________________ 5 

30,000 gross ton unit train (200 cars) at 25 mph_--------------------------------------------------------------------------- 420 (330) _______________________________ _ 

3,000 gross ton train (40 cars) at 90 mph_---------------------------------------------------------------------------------- W (1,430) _______________________________ _ 
Total freight____________________________________________ _ 750 ________________ 680 670 ________________ 180 (771) 197 
Intercity__________________________________________________________________ • 475 500 _______________________________________________ - - - - - - - - - - - - - - - - -

Trucking: 
Total freight______________________________________________ 2,400 ________________ 2,800 2,800 ________________ 50 (2,774) 53 
Intercity ___________________ --·____________________________________________ 11,730 1,870 ____________________________________ -------------------- -- -- --- -

Local urban trucking_________________________________________________________________________________________________________________________________________ 19 

• Kerosene at 135,000 Btn per gallon. 
1 Excludes fuel spillage and waste. 

SOURCE: Preliminary System Plan, Volume I, page 148, February 1975. Peat, 
Marwick, Mitchell, op. cit., p. IX--4. 



TABLE 3.-Estimated Ranking of Energy Intensiveness 1 

Mode 

Railroad: 
General.. __ .. _ ....... _ .............. . 
30,000 gross ton unit train ............ . 
Intercity only __ .------------------- __ 
Short, fast train. ___ ._ ............... . 

Truck: 
General.. ____ -- ... - . -- ... -- -- - - - -- - - -
Intercity only _______________________ _ 
Local only ____ ...... ___ ._ ............ . 

Inland Waterway _______ ._. __ ..... __ ..... . 
Oil pipeline ______________________________ _ 
Air freight.. __ . ____ . __ ... _ ...... ____ ._ ... . 

Approxi­
mate Btu 
Per Net 

Net Ton Gallons 
Miles/ Diesel Fuel 
Gallon Per 1000 Net 

Ton Mile Diesel Fuel Ton Mlle 

700 
330 
500 

1,430 

2,800 
1,900 
7,000 

500 
600 

42,000 

198.0 
420.0 
277.0 
97. 0 

50.0 
73.0 
20.0 

277.0 
231.0 

3.2 

5.05 
2.38 
3.61 

10. 31 

20.00 
13. 70 
50.00 
3.61 
4.33 

312.5 

1 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. 

FIGURE 2.-Energy intensiveness 

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 foe 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.-E8timatrd Ftwl Usage For Trucks and Locomotives 
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SOURCE: TJ.8. Department of 'l'ransportation, 'l'he Environ­
mental Impact Statement on the Transportation Improvement 
Act of 1973. 

In a report on railroad-highway environmental and 
energy impacts prepared for the N cw England Regional 
Commission, Harbridge House 5 made four sample com­
parisons of three branch line operations and one trans­
continental freight movement. The following arc the 
results. 

• Mand1ester to Goffstown, N. H.-Rail consumes 
twice as much fuel as trucks. 

• \Yinchendon, Mass. to Jaffrey, N. H.-Trucks con­
sume one-fifth more fuel than rail. 

• Bosto11 to Newburyport, J\1ass.-Trucks consume 
twice as much fuel as rail. 

• Goffstown, N. H., 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 
692/69~a near Hillsdale, Mich. concluded that the 
environmental effects of diversion to truck would be 
insignificant. As shown in the studies just discussed, 
when the trip is short and the load is light, more energy 
is required to ship hy 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. 

5 Harhridg<' House Inc. Methodology for Jietermination of Bnviron­
mental and Bnergy Consumption Impacts on Rail ,;ersus other 'l'rans­
vortation Modes, report prP1iared for the N<'w England Regional Com­
mission. Boston, Mass .. 1975. 
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T ABU: 4.-Change in fuel requirement due to the abandonment 
of rail service 

Track length t (miles) 

0.1-5.0 
5.1-10.0 ___ _ 
10.1-1.5.0 __ 
1.5.1-20.0 __ . _____ _ 

20.1-25.0 __ -----
25.1-30.0_ ---- -- . _. --
30.Hlfi.0 _____ _ 

40.1-45.0_ -· _ .. _ 
45.1-50.Q ___ _ 

50.1-55.0_ ----. -- ---
55.1---00.Q _________ _ 
60.1--65.0 _______ . _______ _ 
6.5.1 plus _______________ _ 

Total _________ ----

Nnmber of 
lines 

59 
56 
38 
36 
28 
15 
12 
9 
8 
3 
4 
5 
6 

12 

291 

Annual 
total 

number of 
round 
trips 

3,696 
5,396 
4,902 
4,414 
4,468 
2,583 
2,080 
1, Z9.5 
1,830 

832 
1,050 

957 
1,380 
2,234 

37,047 

Change in Total 
Average fuel 3 con- change in 
number2 sumption fuel• con-
of cars per trip sumption 

per train (gallons) (thonsand 
gallons) 

2 .• 5 -9.6 -35.5 
4 . .5 -2.3 -12.4 
6.8 7, 7 37. 7 
5.8 27. 8 122. 7 

11. 9 124.5 .556. 3 
6.5 66.2 171. 0 
9. 0 133. 7 278.1 

10. 7 200.3 245. 4 
6.6 113.3 207.3 
9.1 205.9 171. 3 
6.2 131.8 138.4 

1.5. 8 509.3 487.4 
8.1 239.6 330.6 

17.8 923. l 2,032.6 

7. 7 -------- 4,730.5 

1 For the 12 tracks with a length of greater than 65.l miles the average length of 
abandonment was 90 miles. 

• 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.) 

a This figure is the difference iu 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. 
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 assun1ption will undersLaLe ihe increase in fuel requirements, but in 
cases where truck transportation is only used to transport cargo to a rail line this 
assnmption will overstate the increase in fuel requirements. 

• Change in fuel consumption is equal to increase in fuel consumption per trip 
times annual number of trips. 

SOURCE: Public Interest Economies Center, The Impact on Communities of Aban­
donment of Rail Service: Final Report, June 1975, prepared for the U.S. Railway 
Association. 

l!'rnu&E 4.-Percent of Additional Fuel Consumed Due to Aban­
donments* by Line '/'rack JJliles 
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4.700.000 GALLONS OR .002 PERCENT OF ALL FUEL CONSUMED IN 1974 

SOUIICE: PU]-C Final Report op. cit., p. 108 



The <>stimates of fuel consumption increase due to 
abandonment represent 0.002 percent of total fuel con­
sumption in the United States in 1974-. I£ 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 2.2:1 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 6 of branch line opera­
tions, two trains each hauling 88 net tons o:f freight and 
traveling a distance o:f 20 miles at 8 m.p.h. would con­
sume a combined total o:f 91.8 gallons o:f fuel while one 
train traveling the same distance and hauling the same 
amount of freight (176 tons) would consume 61 gallons 
o:f fuel, for a net saving o:f 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 o:f the commodity being trans-

• 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 rnergy 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 Rail Service 1 

Annual Average Change In' Total 3 

Track length Number of total loaded fuel con- change In 
(miles) Jines number cars pe.r snmptlon consump-

of round train per trip tlon (thousand 
trips (gallons) gallons) 

.1-5.0 ___________ 75 2,502 2.5 -9.6 -24.0 
5.1-10.0 __________ 70 4,128 3. 7 -4. 7 -19.4 

10.1-15.0_ --- . -- -- _ 50 3,534 5.5 12. 7 44.8 
15.1-20.0_ -- ----- __ 40 2,549 6. 7 36. 7 93.5 
20.1-25.0. ----- ---- 23 2,481 5.3 41. 8 103. 7 
25.1-30.0 __ --- ---- _ 17 1,368 6.1 59.3 81.1 
30.1-35.0_ ------ -- _ 15 1,304 8.3 119.1 155. 3 
35.l-40.0 __________ 8 1,124 5.8 80.6 90. 6 
40.1-45.0_ --- -- _ -- _ 4 462 6.6 116.1 53.6 
45.1-50.0_ ---- -- --- 6 1,182 8.0 176. 9 207.9 
50.1-55.0_ --------- 156 4.1 60.2 9.3 
55.1--60.0. -- --- -- __ 5 709 10.8 324.3 229.9 
60.1--65.0_ -- -- -- -- _ 4 442 16.1 525. 7 232.3 

65.1+------------- 11 1,862 13.6 511. 9 953.1 

TotaL _____ 329 23,803 6.3 -------------- 2,231.5 

• This data Is based on the Final System Plan and the PIE-C report cited in 
Table 4. 

'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. 
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 understate the increase in fuel requirements, but In cases 
where truck transportation Is only used to transport cargo to a rail line this assumption 
wlll overstate the Increase In fuel requirements. 

• Change In fuel consumption Is equal to increase In gasoline consumption per trip 
times annual number of trips. 

There is, o:f course, the reverse situation, ,vhere the 
reorganized rail service will attract some freight that is 
now being hauled by trucks with greater energy con­
sumption. Part o:f this switch of truck :freight to train 
freight should result from an increased use o:f 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 o:f a possible 
wholesale diversion o:f 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 o:f 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 Mode, 
for Rail Traffic and Their Costs, Jan. 15, 19'75, prepared for the 
U.S. Railway 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 petroleum, 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 transmission system 
without interference to traffic is a further complication. 

TABLE 6.-Approximations of Energy Costs of Diversion, by State 1 

State 

All6_ --------------------------------------------------

New York_----------------------------------------
New Jersey _______________________________________ _ 
Pennsylvania _____________________________________ _ 
Michigan __________________________________________ _ 
Ohio ______________________________________________ _ 
Indiana ___________________________________________ _ 

Energy use (Btu in 
trillions) 

Rail Truck 

13.50 

1.12 
. 51 

5.64 
1.05 
4. 70 
1.48 

51.32 

4.27 
1.94 

21.45 
3.98 

14. 06 
5. 62 

1 Wilbur Smith and Associates, Economic Study of Alternative Modes for Rail 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 railroads 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.8 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 is 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, Indu•trial Energy Studies of Ground Freight 
Transportation, .Tuly 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 revie,v of estimated relative toxicity of the 
five species shows transportation creates only 27.5 per­
emit 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 car'bon monoxide while placing added impor­
tance on particulate and sulphur oxide emissions.9 

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 
intercity freight movement by rail and truck-about 

• The Mitre Corp .. Energy an<l Environmental Aspects of U.S. Trans­
portation, M1'P-391, Washington, D.C., February 1974. 
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four t!'l one. A 1970 study indicated 10 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, augmented 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 locomotiYes on branch lines will 
result in lmver 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 senral 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 cliscontinued 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 mile~- 10 miles- 15 miles- 20 miles-
tons loads fuel used fuel used fuel used fuel used 

(gallons) (gallons) (gallons) (gallons) 

44_ ___________ 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 

132 __ ----- ---- 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 

SOURCE: U.S. Department of Transportation, The Environmental Impact Statement 
on" The Transportation Improvement Act of 1973," 1974, p. 25. 

FIGURE 5.-Loromotive And Trurk A.ir Pollutant Emissions For 
a 220-Ton Net Shipment Over Variuu,Y Branch Line Distances 
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TABLE 8.-Compcirison of Fuel Consumption I and Air Pollutant Emissions 2 f or Short-Distance Operation of a Die~el Truck, a 2-Stroke 
Supercharged Switch Locomotive and a 2-Stroke Supercharged Road Locomotive 

Number 5 miles• 10 miles 15 miles 20 miles 
Net shipment weight (tons) Mode vehicle 

loads Fuel used Emission Fuel usod Emission Fuel used E1nission Fuel used Emission 
(gallons) (pounds) (gallons) (pounds) (gallons) (pounds) (gallons) (pounds) 

44 _______________________________ __ 12-SS 13.3 8. 1 21. 7 13. 2 30. 1 18. 2 38.5 23.3 
•2-S R 13.3 7.5 21. 7 12.2 30. 1 16.9 38.5 21. 7 
•MC 2 4. 9 3.3 9.1 6. 1 13. 4 9.0 17. 7 11.9 

88 __ __ __ _______ __________ ____ ____ -- 2-88 2 18. 9 11. 5 27.9 16. 9 37. 0 22.4 45.9 27. 8 
2-SR 2 18.9 10.6 27.9 15. 7 37. 0 2:J.8 45. 9 25.9 
MC 4 9. 7 6.5 18. 2 12.2 26.8 18. 0 35.3 23. 7 

132 ____ ----- --------------- ----- -- - 2-SS 3 24.5 14. 8 34. 2 20. 7 43.9 26.6 53. 5 32.4 
2-SR 3 24.5 13.8 34.2 19. 3 43.9 24-8 53.5 30.2 
MC 6 14. 6 9.8 27. 4 14. 4 40.2 27. 0 53.0 35.6 

176 ______________ ____ ____ -,- __ ______ 2-SS 4 30.1 18.2 40.4 24.5 50. 7 30. 7 61.0 36.9 
2-SR 4 30. 1 16.9 40.4 22.8 50. 7 28. 6 61.0 34.4 
MC 8 19.5 13.1 36.5 24.5 53.6 36.0 70.6 47.4 220 ____ __ ______ __ ____________ ______ 2-SS 

5 35. 6 21. 6 46.7 28.3 57.6 34. 9 68. 5 41. 5 
2-SR 5 35. 6 20.09 46. 7 26. 3 57. 6 32.5 68.5 38.6 
MC 10 24.3 16.3 45.6 30.6 67. 0 45.0 88.2 59.3 

t Fuel consumed includes round trip. • Locomotive: 2-stroke supercharged switch engine. 
• Total emissions are particulates, so,, CO, H/C, and NO,. • Locomotive: 2-stroke supercharged road engine. 
1 1-way trip distance. 1 H eavy-duty diesel-powered truck. 

TABLE 9.-Air Pollutant Emissions From Freight Hauling on Branch L ines by Train and Equivalent Trucks 

1 car 

Hopper Gondola Boxcar 

Carbon monoxide (g/net ton-mile): 
Train ___________________________ ______ __ __________ 1. 51 l.~2 3.02 
Equivalent trucks ___ - ------------------ -- -- ------ .59 .59 .59 

Hydrocarbon and nitrogen oxides (g/net ton-mile) : 
Train ____________ ___ ____________ ____ ___ __ _________ 5. 56 6. 71 11. 18 
Equivalent trucks ___________ _____ ________________ 1. 37 1. 37 1. 37 

ASSUMPTIONS: 1,000 hp locomotive traveling at 20 m. p. h . 36-ton gross weight tractor 
trailer traveling at 30 m. p. h. Empty backload for both modes. No allowances made 

TABLE 10.-1970 Locomotive and Diesel Truck Air Pollutant 
Emissions for Four Indiana Air Quality Control Regions 

AQCR (Indiana Pollutant Emissions (ton/year) 
portion only) 

Particulate so, co HC NO, 

Chicago: 
Diesel trucks _________ 231 424 3,063 612 3,204 
Loco motives _______ ___ 182 472 509 363 545 
All sources ___________ 380,797 514,818 730,104 112,721 144, 829 

Louisville : 
Diesel trucks _________ 71 127 917 184 959 
Locomotives ___ __ _____ 35 90 98 70 104 
All sources ___________ 35,778 131,024 89,543 18,874 30,182 

Cincinnati : 
Diesel trucks ______ __ _ 35 63 452 91 473 
Locomotives ___ ____ - - - 6 15 16 12 18 
All sources ___________ 59,432 166,450 25,010 5,489 44,566 

Indianapolis: 
Diesel trucks _____ __ __ 551 992 7,155 1,431 7,484 
Locomotives ____ ______ 234 606 650 466 701 
All sources ___________ 85,347 179,117 741,369 161,322 114,205 

SoURCE: Battelle Columbus Laboratories. 

Consolidation of Lines 

Consolidation is likely to occur when there are two 
or more under-utilized rail lines between the same 
points. Assuming traffic between the two points can be 

3 cars 5 cars 10 cars 

Hopper Gondola Boxcar Hopper Gondola Boxcar Hopper Gondola Boxcar 

0. 54 0.64 1.04 0.35 0. 40 0.64 0.18 0.21 0. 33 
.59 .59 . 59 . 59 .59 .59 .59 .59 . 59 

2.00 2.37 3. 84 1. 28 1. 49 2.35 .68 . 79 1. 22 
1. 37 1. 37 1. 37 1. 37 1. 37 1.37 1.37 1.37 1. 37 

for idling time other than that included in load~peed cycles used in engine emission 
testing. 

handled by one line, the others may be considered for 
abandonment. Thus, consolidation brings in aspects 0£ 
line abandonment as well as reduced service and in­
creased service, depending on which line is being 
considered. 

Neither the net nor the individual impact of con- • 
solidation are expected to be great enough to produce 
violations 0£ state air quality standards in the Region. 

Oonsolidation of operations may result in a greater 
volume 0£ traffic between given origin-destination pairs 
for ConRail and for the other railroads in the Region. 
As a result, less switching will be required, thus reduc­
ing fuel consumption and emissions. In those cases where 
a more direct route replaces a more circuitous route, 
fuel consumption and emission are reduced further. 
Consolidation should result in using less energy on 
right-of-way maintenance and operation of yards_ 

Consolidation or discontinuing rail traffic along a 
main or branch line also may result in increased truck 
traffic. Truck deliveries to the immediate cities on or 
near the discontinued route must replace the service 
that formerly was supplied by the railroad if ,a demand 
still exists. 
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Expansion of Service 

An increase in total railroad ton-miles can be experted 
to result in an increase of total air pollutant emissions 
from rail operations. Comparisons made o-f the total 
emissions of each pollut,ant, originating from locomo­
tives, diesel :trucks and all other sonrces in typieal 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 o-f freight traffic between those 
two modes is nolt expedrd to cause major concern about 
increased pollntion. 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. 

It is expected 1th at emissions will be reduced by using 
cleaner locomotives, appl),ing dust retardants to open 
loads of minerals and improving maintenance of tracks. 
A successful Con Rail can have a positive impact on the 
air quality o-f the Region as well as on freight trans­
portation generally. 

Rehabilitation, Modernization, and Expansion 
of Facilities and Equipment 

The FSP contemplates major rehabilita,tion of exist­
ing facilities and limited constrnction of new facilities. 
No significant pollution impact, is anticipated, a1'though 
any construction activity will produce pollution, as dust 
is raised or machinery is operated. 

There may he secondary impaclts from the rehabilita­
tion of the railroads in reorganization such as that 
caused by the increased demand for steel, gravel and 
"·oocl. Gravel mining, lumbering, rte., a]l produce some 
pollutants in the immediate area where the operations 
are being performed. It is expPcted that the load will 
he spread over many mines and plants so thaJt the in­
crease in any one neighborhood will not be great. 

Supplying new rail may require the errction of a nPw 
rail mill 'at some steel mill -facility. There would be in­
creased production from all components o-f the iron and 
steel manufacturing system, mines, blast fnrnaces, basic 
oxygen furnances, etc. Each of these would have an in­
crease in pollutant emission accompanying the increase 
in mrnntitv of material being processed. 

The rail mill itself will contain a furnace and a 
scarfer which are maior sources of pa1iiculates; typical 
emissions are 60 and 175 tons of particulates per year 
respectively. Both of these constitute major sources of 
emissions. Equipment is available for co~trolling these 
emissions, however, to meet the requirements of air 
pollution standards. Thus, consideration should be !riven 
to locating the new rail mill in an area whPre ~ther 
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 matPria.ls which produce an emergency 
pollution problem. Snch derailments are general in­
dustry problems a11d the solution is better maintenance, 
o-f facilities, an objective o-f the FSP. Rehabilitation 
fonds will be made available to institute a program re­
sulting in fewer derailments and a consrquent decrease 
in air pollution emergencies. 

Noise 

The physiological. psychological and economic effects 
o-f noise in tlw eiwironment led to the pasage of the 
Noise Control Act of 1972. Under that Act, the 
Environmmtal 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 
its standards for railroad noise emissions ( 40 Code of 
Federal Regulations, Part 201) which establishe.d max­
immn 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. Int his role, EPA reviews the noise stand­
ards pertaining to occupational health administered 
by the Occupational 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 
1ower, many more people are imnoyed by surface trans­
portation noise, especially from trucks, buses, motor­
cycles and sports cars." 11 No mention is made of rail­
roads in this report. This is bPcause 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 vehicle.sop­
erating in a ginn area, the impact will be a function 0£ 
land use ancl distance to the people and animals affected. 

Nevertheless, motor-carrier operations have a greater 
noise impact on community residents where more trucks 

11 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,1 2 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 noise 
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. 
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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-line 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: 

• The location of rail lines relative to residential or 
other frequented areas. 

• The location of major highways and streets, 
• The type of equipment in use, 
• 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 Public Interest Economics Center, Community Impacts of Aban­
donment of Rail Service, December 1974, p. 132. 

590-512 0 - 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. 

• 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.13 A USRA consultant 14 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: 

• ,Vilderness and rural 
• Suburban residential 
• Urban residential 
• Very noisy urban residential and 

downtown city 

16-35 dB 
36-45 dB 
46-55 dB 

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 ½ mile of rail lines 15 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.16 Outside 

n 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. 

1s 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. •rhis is about 9 percent of the 1970 population. 

10 For the national average train traffic the day-night equivalent 
noise level at a distance of 1.000 feet is between r,5 dB (A), and 60 dB 
(A), with maximum levels as high as 70 to 75 dB (A). 



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 whi~h 
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 shmvs 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 
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TABLE 11.-Matrix 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___________ 25--45 ------------------------- 20-30 
AgrlculturaL___________ 44 California tomato farm____ 30--55 
Residential. ____________________________________________ ._._______ 35-50 
Resource production _________________ Coal mine (surface) ____________________ _ 
Recreational __________________________________________________________________ _ 
Commerlcal. __________________________________________________________________ _ 

Suburban: 
Recreational_. ________________________________________________________________ _ 

ResldentlaL___________ 51 Filmore, Calif. .... ______ 48-57 
CommerclaL _ _________ 63 Medford, Mass _________________________ _ 
Industrial______________ 57 Medford, Mass _________________________ _ 

60 Illinois Refinery Com- _____________ _ 

munity. 
Urban: 

Recreational __________________________________________________________________ _ 

Residential_____________ 68 Boston, Mass_____________ 58-72 
Commercial.___________ 78 Harlem, N. y _________________________ _ 
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 yield day-night equiva­

lent sound level to determine equivalent sound level for a 24-hour period. 

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 Noise Environments of Four Communities of Increasing Rail Line Operation Traffic 

Population Distance to Specified Ldn, ft. 
Rall Traffic Volume Density 

City Trains Per Day Assumed Within 500 Ldn55 Ldn 70 
-------- Speed m.p.h. Feet (People --------

Akron, Ohio _____________________ _ 
Altoona, Pa ______________________ _ 
Columbus, Ind. __________________ _ 

Boston, Mass _____________________ _ 

Present 

20 
16 
2 
2 

I 20 

Projected 

25 40 
20 40 
4 40 
0 --------------

25 40 

1 Equivalent to eight night trains on a 24-hour basis. 

per Square 
Mile) 

1,662 
3,090 

730 
730 

20,660 

Pres. ProJ. Pres. ProJ. 

8,000 9,000 1,200 1,250 
6,400 8,000 850 1,200 

700 1,500 110 190 
700 0 110 0 

8,000 9,000 1,200 1,250 

SouRcE: Battelle Columbia Laboratories, op. cit., p. 33. 

Added People Per Mlle 

Ldn55 Ldn 70 

630 32 
1,873 410 

221 25 
-194 -31 
7,826 391 
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TABLE 13.-Train 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 speed speed Resi- Business Other mile Land use Popula-
Day Night (m.p.h.) Day Night (m.p.h.) dential within tion 

Akron, Ohio ________________ 542,775 22 18 55 0 
Altoona, Pa _________________ 81,795 7 5 50 2 
Boston, Mass ________________ 961,071 0 8 40 0 
Cheyenne, Wyo _____________ 40,914 NA NA NA 2 
Columbus, Ind ______________ 27,141 1 50 0 
Denver, Colo _______________ 1,047,311 24 10 60 4 
Durham, N.C _______________ 100,764 11 1 65 0 
Michigan City, Ind _________ 39,369 5 2 50 2 
Newton, Mass _______________ 91,055 7 50 0 
Valparaiso, Ind _____________ 20,020 19 10 60 0 

SOURCE: Background Document/Environmental Explanation for Proposed Inter­
state Rail Carrier Noise Emission Regul,ations, Report 500/9-74-005a, Office of 
Noise Abatement and Control, June 1975; cited Battelle Columbus Laboratories 
op. cit., 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 Traffic,17 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 L<ln 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 
traffic 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 Laboratories, op. cit., p. 3,4; 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, O by night, 36 m.p.h., 6 cars 

Nonurban Areas 
3 freight trains by day, 2 by night, :!3 m.p.h., 40 cars, 3,800 tons 
0 passenger trains 

500 ft. 

0 ------------ 40 23 37 1,662 25 31 
2 70 16 18 65 3,090 6 12 
0 ------------ 59 9 32 20,660 7 7 
0 NA 9 11 79 1,471 15 9 
0 ------------ NA NA NA 730 ------------ 20 
0 NA 12 3 85 3,027 51 26 
0 ------------ NA NA NA 1,780 ------------ 31 
0 50 29 15 56 608 17 43 
0 ------------ 75 21 4 5,320 6 6 
0 ------------ 43 8 49 1,528 9 9 

1 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 is 

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 di,-,courage such pollution. 

is Battelle Columbus Laboratories, op. cit., Appendix E, 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 

Weed and brush control__ ________________ _ 
Pollution from maintenance shops _______ _ 
Diesel fuel oil pollution __________________ _ 
Wastewater pollution ____________________ _ 
Hazardous spills _________________________ _ 
Disposal of corrosion inhibitors __________ _ 
Disposal of sanitary wastes ______________ _ 

I 1973-74. 

1972 1973 Projected/ 
year 

$20, 236, 000 Same Same 
16, 590, 000 $30, 808, 000 $873, 000 
9,105,000 8,584,000 --------------
1,496,000 5,792,000 --------------
1, 225,000 ____________ -- -- -- -- _______ _ 

534,000 218,000 --------------
4, 763,000 I 20,836,000 527,000 

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.1° Railroads have introduced concrete 
and steel service platforms, with basins and connected 
sewer systems, to minimize 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 crankcase 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 

10 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 incrPased 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. "\V reeks 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 LaboratoriPs developed a compati­
bility matrix showing the relationship and compati­
bility between existing land use changes and changes 
that the FSP might engender.20 

20 Battelle Columbus Laboratories, Environmental Assessment of the 
S11stem Plan, Anr. :JO. 1975, prepared for the U.S. Rai11Vay Associa­
tion. See Appendix C. Compatlblllty matrix. 
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The following variables are useful in measuring the 
changes in compatibility that may occur. 

Economic Social Cultural 

Economic 
Displacement 

Land Value 
Employment 

Community 
Cohesion 

Demographic 
Accessibility 
Safety 

Historic Interest 

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.21 A 
survey ,vas made of all states, municipalities and re-

21 Thomas J. Humphrey, Framework for Predicting External Impacts 
of Railroad Abandonment, Studies in Railroad Operations, and Eco­
nomics, Volume 17, Department of Civil Enginf'erlng, Massachusetts 
Institute of Technology, Cambridge, Mass., pp. 52-66. 

gional commissions in the 17-statc Region and of all 
federal agencies requesting their recommendations for 
desi§..,rnations 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 III. 

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 

FIGURE 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 • Mixing of different cultural/ • Mixing of low- and moder- ------------------------------•Mixing of low- and high 
high income groups. ethnic groups. ate-income groups. income groups. 

• Intrusion by outsiders. 
Economic displacement_• Motor carrier dependent ______________ _ ____ •Motor carrier/rail depend- ______________________________ •Rall-dependent business 

business loses rail services ent business loses rail serv- loses rail service (at least 
(at least 90 percent of all ice (shipments by motor 30 percent of shipments are 
shipments are by motor carrier are between 70 and by rail). 
carrier). 90 percent of total ship­

ments). 
Land value. ____________ • Nonrall dependent prop- _____________________________ •Rall/motor carrier depend- ------------------------------•Completely rail dependent 

erties lose rail service (at ent properties lose rail serv- properties lose rail service 
least 90 percent of all ship- ice (shipments by motor (at least 30 percent of ship-
ments are by motor carrier). carrier are between 70 and men ts are by rail). 

90 percent of total ship-

Safety __________________ • Infrequent or no trains. 
• Trucks separated from 

other traffic and/or truck 
traffic of low density. 

Accessibility ____________ • If change in land use is 
within walking distance of 
the principal users or con­
sumers. 

• If change in land use is ac­
cessible by mass transit. 

• Some inconvenience in 
gaining access to the 
changed land use. 

ments). 
_________ • l<'requent train passage. 

• Change in use is within a • Change in use is adjacent 
reasonable driving dis- to a linear barrier (such as 
tance; less than 30 minutes a rail line). 
driving time. 

• Truck congestion on urban 
streets. 

• Change in use is greater 
than 2 hours driving time. 

Employment. __________ • Few jobs are affected and/ _ __________________________ ---------------------------------------- ____________________ •Large percentage change in 
or displaced labor rapidly 
finds other employment. 

unemployment (greater 
than 2 percent). (CH) 

Demographic. _________ •No significant structural __________ _ ----------------------------------------------------------------------- ______ •Significant structural 
changes in the population 
of a particular region be­
cause of migration. 

Historical significance_._• Rail facility is not of an 
historical nature. 

• Rall facility is listed in the • Rail facility is listed in the 
Register of Historic Places Register of Historic Places 
as having local significance. as having regional signif­

icance. 
• Rail facility is recognized 

by a local historical society; 
Chamber of Commerce, etc. 

SouacE: Battelle Columbus Laboratories, op. cit., p. 38. 

changes in the population 
of a particular region 
because of migration. 

• Rail facility is recognized• Rail facility is listed in the 
by a State historical society Register of Historic Places 

as having national sig111f-
icance. 



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 of private 
operation at the same level of service is assumed to have 
no change from the present system. 

lncreMed 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 
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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 reorganization. Should 

Chessie not accept USRA's offer of these properties, howeve1·, 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 ConRa-il, 

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. 
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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, 

• 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 regul,atory 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 1 of $359 million in 1976 on total rev­
enues of $3,302 million. Net income 1 of $151 million is 
e:xipected 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 prepare ·an 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 7.50% Debentures. 
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Its 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 : 

• Improve loading per car, 
• Improve the physical plant, 
• Improve rolling stock utilization, 
• Improve road m1d 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 £aced 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. 
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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 operat<~ on the former Penn Central 
route via Toledo, Cleveland and Erie. Former Erie 
Lackawanna traffic between Chicago and northern New 
.T ersey 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 ,vith 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, Y onngstown, Wilkes-Barre-Scranton, Syra­
cuse and Uticia 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 traffic 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 



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 rure 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 
generalJy 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 
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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. 

lntermodal 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 
228,000 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 !.-Unified ConRail annual road capital program by project (1976-80) 

(Dollars in millions) 

1976 1977 1978 1979 1980 5 .. year total Estimated 1() .. year total 
1981-85 

I. Yard and terminal: 
Number or projects ........................................... . 
Investment.. ....................................... . 

II. Co=unlcatlons and signalling: 
Number of projects ................................ . 
Investment ......................................................... .. 

III. Safety and environmental: 
Number of projects .............................................. . 
Investment ....................................................................... .. 

IV. Service and operating: 
Number of projects .................................................... . 
Investment ..................................................................... .. 

V. Workshops and machinery: 
Number of projects ......................................................... . 
Investment ................................................................ . 

VI. Intermodal facilities: 
Number of projects ............................................... .. 
Investment ................................................................. . 

VII. Bridges, buildings and other: 
Number of projects ................................................ . 
Investment ............................................................. .. 

VII. 1981-85 ................................................................................. .. 
VIII. Track Improvements ................................................. . 

IX. Road additions associated with removing freight service 
from electrified northeast corridor ........................... .. 

Total: 
Number or projects ................................................ . 
Investment (1973 dollars) ................................... . 

Investment (Inflated) ......................................... . 

15 
13 

13 
4 

16 

7 

11 
8 

35 
13 

6 
2 

14 
3 

6 

110 
65 

87 

15 
23 

31 
3 

7 

13 

8 

26 
17 

5 
6 

4 
2 

9 

22 

101 
91 

132 

10 
14 

14 
6 

4 

10 
9 

26 
14 

8 
7 

3 
6 

11 

19 

75 
86 

136 

4 
4 

7 
10 

19 
11 

2 
2 

3 
11 

14 

22 

42 
81 

140 

TABLE 2.-Maintenance-of-way expenditures-Unified ConRail 

(Millions of 1973 Dollars) 

1976 1977 1978 1979 1980 1981 1982 

MA10R ACCOUNTS 

Structures ......................................................... 24 24 26 26 26 26 26 
Ties ..................................................................... 44 50 53 54 54 55 55 
Ralls ....................................................................... 18 18 23 31 37 38 39 
Other track materlaL ............................... 29 31 33 32 33 34 35 
Ballast .............................................................. 15 15 16 16 16 17 17 
Track laying and surfacing ....................... 99 103 93 98 101 103 103 
Co=unications and signals ...................... 37 37 38 38 38 39 38 
Maintaining Joint facilities-Net debit ........ 4 4 4 5 4 4 5 
Other M ofW accounts ........................ 121 126 118 123 125 126 126 
Additions and Improvements ....................... 65 91 86 81 91 54 54 

Total M of W expenditures ............... 456 499 490 504 525 496 498 

UNINFLATED 

M of W expenditures capitalized ...................... 197 238 254 264 282 249 252 
Cost of salvage removal to accumulated 

depreciation ................................................. 14 16 18 20 22 22 22 
M of W expenditures charged to operating 

expenses ............................................................ 245 245 218 220 221 225 224 

Total M of W expenditures ............... 456 499 490 504 525 496 498 

INlLATED DOLLARS 

M of W expenditures capitalized ...................... 263 346 403 454 522 494 533 
Cost of salvage removal to accumulated 

depreciation .................................................. 19 23 29 34 40 43 46 
M of W expenditures charged to operating 

expenses ............................................................. 328 356 345 379 410 448 474 

Total Mor W expenditures ................... 610 725 777 867 972 985 1,053 

4 

9 

3 
3 

4 
3 

16 
11 

5 
9 

1 
7 

17 

32 

34 
91 

169 

1983 

26 
56 
40 
35 
17 

104 
38 

4 
126 

54 

500 

254 

22 

224 

500 

572 

49 

505 

1,126 

51 
66 

65 
20 

28 
8 

45 
38 

122 
66 

26 
26 

25 
29 

60 

101 

362 
414 

664 

1984 

26 
56 
40 
35 
17 

104 
38 

5 
126 
54 

501 

255 

22 

224 

501 

614 

53 

539 

1,206 

188 
87 

270 

613 

1985 

26 
56 
41 
36 
17 

105 
38 

5 
126 
54 

504 

257 

22 

225 

504 

662 

56 

579 

1,297 

684 

1,277 

Total 

256 
533 
325 
333 
163 

1,013 
379 

44 
1,243 

684 

4,973 

2,502 

200 

2,271 

4,973 

4, 8fl3 

392 

4,3ft3 

9,618 
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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 Oars.-The table below summarizes the dif­
ferences between Unified ConRail and the FSP recom­
mended system in terms of car fleet requirements. 

Beginning inventory-1975 ............................. . 
Ending inventory-1985 ............................... . 
Retirements-lo yr .................................... . 
Acqulsit!ons-10 yr .................................... . 

FSP 
ConRall 

145,246 
94,374 
75,027 
24,155 

Unified 
ConRaii 

176,462 
115,609 
85,956 
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 
relrutive 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. 

FSP Unified 
Con Rall ConRal! 

Beginning lnventory-1975: 
Road freight.......................................... 1,576 1, 936 
Road switcher........................................ 1,565 1,721 
Yard switcher........................................ 902 1,080 

Total............................................. 4,043 4,737 

Projected fleet-1985: 
Road freight.......................................... 1,673 2,079 
Road switcher........................................ 1,471 1,631 
Yard switcher........................................ 856 990 

Total............................................. 4,000 4,700 

Retlrements-10 years: 
Road freight.......................................... 291 355 
Road switcher........................................ 393 488 
Yard switcher........................................ 521 547 

Total............................................. 1,205 1,390 

Acquisitions: 
Road freight.......................................... 388 498 
Road switcher........................................ 721 824 
Yard switcher........................................ 45 31 

Total. ........................................... . 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-Equipment F a.cilities.-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. 

• Erie 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 traffic studies provided the gross 
tons to be carried on the lines in Unified Con Rail. 
From this information, miles of track in each of the 
tonnage categories were developed and the applicable 

rehabilitation and maintenance strategies were applied. 
A summary of this revised strategy is shown in Table 3. 

~o significant change in the availability of materials, 
eqmpment 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 ----------------------------------- 18,703 
1985 ------------------------------------ 18,597 

TABLE 3.-Summary of Unified OonRail rehabilitation strategy 

NORMAL MAINTENANCE AND FIRST PRIORITY REHABILI· 

TATION PROGRAM 

This is a 10-year program providing for normal mainte­
nance and complete rehabilitation of those 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 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 ________ _ 

NORMAL MAI;';'TENANCE 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 _____________________ _ 

NORMAL MAINTENANCE-ROG 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 

Track 
miles 

5,775 

2,160 

7,574 

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 1 TO 20 MILLION GROSS TONS 

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 reha'bilitation 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.) ___ _ 

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 _________________________________ _ 
Yard and switching tracks ______________________ _ 

NO MAINTENANCE--NO REHABILITATION 

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 _____ _ 

Traok 
miles 

1,900 

2,861 
4,464 

2,620 

Total---------------------------------------- 32,810 

The following trackage will receive holding maintenance on an 
interim basis: 

Light density lines available for subsidy ____________ 1 11, 838 
Northeast Corridor (to hold trackage until arrange-

ments 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 re-
tirement are complete____________________________ 729 

1 It should be noted that the figure 11,838 includes all track m!les 
associated with the light density l!nes and not the route m!les reported 
elsewhere in this chapter. 



TABLE 4.-Summary of VSRA 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 some replacement of existing equipment as it wears out. 

Year 
1975 1 

USRA programs promde for: 
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 
40tie 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 
25tie 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 Activities in 1975 are included In the Association's Section 215 
program discussed In Chapter 1 of the supplemental report. 

• A reclamation facility reclaims and rebuilds rail material, such as 
frogs, switch points, joint bars, spikes, bolts, etc., made available from 
renewals and track retirements for use elsewhere. 
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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 
car,riers. 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 corr,. 
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 tMUioftll of 

197 /f dollarol 
Basic economic growth ______________________________ $341. 5 
Selective rate increases_____________________________ 63. 0 
Diversion t,o long-haul routes________________________ 54. 8 
Light density line abandonments____________________ (50. 0) 
Market transfers to solvent carriers_________________ (17. 6) 

Total increase ________________________________ $391.7 

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 forecabt 

(In millions or 1973 dollars) 

Revenue 1973 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 

Farm products ____________________________ 84.2 61.3 65. 7 82.6 73.4 75.5 76.5 77. 7 78. 9 80.0 81.3 
Metalllc ores_----------------------------- 97.5 79.8 85.4 80.5 84.3 96. 2 99.0 101.9 104. 7 107. 7 110.6 Coal ______________________________________ 242.5 242.5 251.4 250.8 258.1 272. 9 283. 7 295.1 307.0 319.3 331. 9 
Nonmetalllc minerals _____________________ 60.5 52.0 53.0 50. 7 52.9 56.8 57.5 58.1 58.8 59.5 60.3 
Food products_------------------------ ___ 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 
Chemicals ________________________________ 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 77. 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. 3 287.8 298.3 309.0 320.7 332.5 344. 7 
Waste _____________________________________ 83.6 77.3 82. 7 89.4 91.3 98. 6 101. 5 104. 6 107. 6 110.7 113.9 
Coke_------------------------------------ 31.4 29.5 31.4 30. 7 31.3 33.4 33. 8 34.3 34. 7 35.4 35.9 
TOFCI __________________________________ 215.3 183.6 202.6 200.0 208. 6 225. 9 235. 9 246.6 257. 9 270.1 282. 9 
Other (non-TOFC) _______________________ 222. 8 183. 9 193.5 189. 8 194.1 208. 7 214.5 220.5 226.5 233.2 239.8 

Total __ ----- __ ------- -- ----- ------- - 2,155.3 '1,911.4 '2,026.1 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. ' Excludes light density line subsidies. 

TABLE 6.-Unified ConRail tonnage forecast 

(Milllons or Tons)' 

Tonnage 1973 1976 1977 

Farm products ____________________________ 14.2 10. 7 11.1 
Metalllc ores __ ---------------------------- 39.2 32.3 33. 7 
Coal ______________________________________ 100.3 101.9 104.8 
Nonmetallic minerals _____________________ 24.8 21. 3 21.3 
Food products_--------------------------- 31.0 28. 7 28.2 
Lumber ___ ------------------------------- 10.8 8.9 8.9 
Pulp and paper ___________________________ 24.5 22.3 22. 8 
Chemicals ___ ----------------------------- 26.8 24.3 24.9 
Stone, clay and glass ______________________ 19.0 16. 2 15. 9 
Primary metals ___________________________ 34.6 32.0 33.5 
Transportation ___________________________ 16.3 14.4 15. 7 
Waste _____________________________________ 19.1 17.8 18. 7 
Coke _____________________________________ 8.3 7.6 7.9 
Other TOFC '---------------------------- 10.3 8.3 9.3 
Other non-TOFC _________________________ 22.1 20.1 20. 7 

TotaL _______ -- ----- -- -- -- - -- - - ----- 401.3 366. 8 377.4 

1 Tonnage contains some double counting because of joint movements by two or 
more constituent Con Rail carriers; this double counting was eliminated in preparing 

TABLE 7.-Rate adjustments included in the unified ConRail 
revenue forecast 

Increases 
Commodity (Millions) 
Farm products _______________________________________ $10. 1 
Metallic ores_________________________________________ . 1 

Coal ------------------------------------------------ 2.3 
Nonmetallic minerals_________________________________ . 1 

Food------------------------------------------------ 1.3 
Lumber --------------------------------------------- 1.8 Pulp and paper _______________________________________ 10.5 

Stone, clay and glass__________________________________ . 9 
Primary metals_______________________________________ . 2 
Transportation equipment_____________________________ 2. 8 

Waste----------------------------------------------- 10.3 
Other----------------------------------------------- 5.3 

Subtotal--------------------------------------- $45.7 
Ancillary Services____________________________________ 17. 3 

Total------------------------------------------ $63.0 

1978 

11.9 
31. 4 

104.5 
19.6 
25. 7 
7.9 

22.0 
23.5 
14. 7 
32.0 
14. 3 
17. 6 
7. 7 
9.0 

19.6 

361.4 

1979 1980 1981 1982 1983 1984 1985 

10. 5 10.9 11.0 11. 2 11.5 11.6 11. 7 
32. 8 37. 5 38. 7 39. 6 40.9 42.1 43.3 

107.6 113.8 118.3 123. 2 128. 2 133.5 138. 8 
20.4 22.1 22. 2 22. 6 22. 8 23.3 23. 5 
25.1 25.3 25.5 25.6 25. 9 26.4 26. 5 
8.9 10. 6 10.6 10.9 11.0 11.5 11.6 

22.3 23.8 24.6 25.5 26.3 27.1 28.1 
23.5 25. 0 25.5 26.0 26. 6 27. 2 27. 7 
15. 7 17.6 17. 9 18. 2 18.6 19.0 19.5 
32.8 35. 7 36.9 38.1 39.5 40.8 42. 2 
14. 7 16. 5 17.2 17. 7 18.5 19.3 20.0 
18.0 19. 6 20.3 20.9 21.8 22.4 23.1 
7.8 8.5 8.6 8.6 8. 7 8. 7 8.8 
9.5 10.6 11. 2 11.9 12. 7 13.5 14.3 

19. 9 21. 7 22.3 22.8 23.5 24.0 24. 7 

369.5 399.2 410.8 422. 8 436.5 450.4 463.8 

proforma revenue and expense projections for ConRail. 
'A small amount of TO FC traffic is also included in the other commodity 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 
ConRai1'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 proforma statements of income (loss) before interest on 7.50% Debentures, income taxes and extraordinary item 

[Millions ofinflated dollars) 

Years ending December 31, 

1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 

Operating revenues: 
Freight ____ -- --- ------- ----- -- ·---- ............ ··- ... ·- ·- ·-- ... ·- .. · ·- 2,M6 3,018 3,143 3,4&1 3,999 4,397 4,784 5,1811 5, 1122 II, 101 

Other_·-·--·······-·----·-·-·········-··-·-··•-··--·-·········-······· 131 149 144 147 159 lM 168 173 179 185 

Freight revenues .... ·-···········---·-·············---······---- ____ 2,777 3,167 3,287 3,608 4,158 4,561 4,952 5,359 5,801 Cl, 2811 
Passenger revenues and operating loss subsidies_ . __ .... __ ... ___ .. _ ..... ___ 525 567 611 Cl58 7111 756 801 851 904 9M 

Total railway operating revenues ______ ···-·---······-··--··-····-·-· 3,302 3,734 3,898 4,266 4,865 5,317 5,753 Cl,210 Cl,705 7,250 

Operating expenses: 
Malntenance-of-waY----·--·-·-···-----·-······-·--·-··--·--·-······-·- 349 390 393 443 493 550 596 M7 71K 768 
Maintenance of equipment_-· .. ·--·-.-.-.·-·-. __ ·-··· __ .·- __ ... -· ..... 477 503 541 566 593 648 rm 727 781 842 
Transportation. __ .. ______ ·-······--·-·----······-·-·------··--------·· 1,467 1,599 1,541 1,575 1,712 1,825 1,930 2,052 2,194 2,351 
General and administrative and other expenses __ ·-····--------····-·-· 2111 224 217 219 234 253 271 290 316 343 

Freight operating expenses--·········-------······-·-·-·--·-·-·--·-· 2,500 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 7111 756 801 851 904 9M 

Total railway operating expenses ____ ·--·······-·-·----·-·······---·_ 3,025 3,283 3,303 3,461 3,739 4,032 4,275 4,567 4,899 5,267 

Net railway operating revenues·-··--···········----···-····-·----·- 277 451 595 805 1,126 1,285 1,478 1,643 1,806 1,983 

Other Income (expenses): 
Net car hire-···---····-···-·-·--·-··········--·····-·-·-·-······--·-·· (282) (325) (308) (281) (286) (271) (301) (341) (381) (427) 

l'llyroll taxes.- __ .... ··- .. ___ --· -·· .. ·- .. ·- _ .. -· -.. ·-. -- ·- ... ---·. - . -· - (243) (265) (257) (263) (282) (301) (315) (334) (358) (311ft 
Other taxes __ --··-· .. ·-·-·-·-. -- --·-. -· .- ·-. --· ·-- -- -.. -.. - -.. -· .. -.. - (64) (68) (72) (76) (80) (84) (88) (93) (98) (l"'' 
Other Income and expenses_·----··-·-·-·-·------··········----·-·-·--· (27) (14) (14) (18) (17) (9) (7) 5 18 

Total other expenses, net.-------··-···-·-·----···-··-·--····--···-·- (616) (672) (651) (638) (665) (665) (7ll) (763) (819) (89·• 
Income (loss) before Interest expense, Income taxes, and extraordinary 

Item._-·-·-·- ---··· .... ··- -- --·-··· .... ··· -- - --- · -· ·· · ·· -- · - --· · ·- ·- (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 34 49 65 81 

lncome (loss) before Interest on 7.50% Debentures, Income taxes and ex-
traordinary Item_.··-·_·- ___ ._ ...... ____ -· ........ __________ ... ·- _______ $(359) $(238) $(71) $151 $440 $594 $733 $831 $922 $1,009 

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. 

Unified Con Rail proforma balance sheets 

[Millions of Inflated dollars) 

December 31, 

1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 

AIIBBTS 

Current assets: 
Cash __ ············-·-··-···-··-·-·········-·-·-··· $2CI $28 $28 $29 $58 $219 $324 S39II $474 $535 
Temporary cash investments-----··-------··-··--· 191 2111 206 215 231 249 264 282 am 325 
Accounts receivable less allowance for doubtful 

accounts .. -----··-·--·--·-·-·----··-·-·-----···- 361 412 427 4119 541 593 M4 tl¥1 754 817 

Material and supplies, at average cost----····--··- 2Cl8 288 303 325 345 "S17 398 423 451 482 

Special funds-········---·--------·------···--·-·-· 44 51 53 58 67 73 79 811 93 101 

Other current assets------··-··-------···--·-----·- 24 25 25 2CI 29 31 33 35 37 40 

Total current assets-·--··---------····-·-·-·---- 914 1,011 1,042 1,122 1,271 l,M2 1,742 1,921 2,111 2,300 

Property and equipment, at cost: 
Road and facilities __ ··---········-·-··-···-·---·-· 592 937 1,338 1,791 2,311 2,804 3,335 3,906 4,517 5,177 
Transportation equipment ... _. --- ..... _ ·-. __ ..... 388 499 576 657 812 902 1,154 1,479 1,828 2,215 

980 1, 43CI 1,914 2,448 3,123 3,706 4,489 5,384 Cl,345 7,392 
Less accumulated depreciation_._ ... ___ ._._ ....... 45 lOCI 183 278 401 555 741 91111 1,235 1,550 

935 1,330 1,731 2,170 2,722 3,151 3,748 4,418 5,110 5,842 
Land __________ . _____________ •.. _._. ___ . ___ . ___ .. _ 55 55 55 55 55 55 55 55 55 55 

Net property and equipment_·-----·-·---·-·-- 990 1,385 1,786 2,225 2,m 3,206 3,803 4,473 5,165 5,897 

Other assets_.·-- _____ ··--·-·-----·-·-·-·------ - -.. 65 74 77 84 97 106 114 124 134 HCI 

Net passenger assets---------·---·-·-·-·-·-·-·-·-- 173 187 205 240 277 315 356 398 442 4811 

Total assets _____ ·- _____ . -- - . -- -· ··-- __ -----· ·- -· $2,142 $2,657 $3,110 $3,671 $4,422 $5,169 $6,015 $6,916 $7,852 $8,831 
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Unified ConRail proforma balance sheets-Continued 

(Millions of inflated dollars) 

December 31, 

1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 

LIABILITIES .\ND EQUITY 

Current liabilities: 
Accounts and wages payable ______________________ $183 $198 $198 $206 $222 $239 $253 $270 $290 $312 
Accrued liabilities _________________________________ 379 410 409 427 459 496 525 560 601 646 
Other current liabilities ___________________________ 117 133 138 152 175 192 208 225 244 264 
Current portion of equipment obligations _________ 42 41 41 36 36 39 48 64 80 93 

Total current liabilities _________________________ 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 deferred income 

taxes): 
Pension liability ___ ------------------------------ 44 40 36 32 27 23 17 12 6 ------------Casualty reserve __________________________________ 32 71 106 111 125 132 137 138 144 149 
Other _____________________________________________ 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 2,915 

Commitments and contingencies----------------------------------------------------------------------------------------------------------------------------------------------
Excess of passenger assets over liabilities and freight 

equity ______________________________________________ 151 165 183 218 255 293 334 376 420 466 
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 _______________________________________________________________________ (24) (206) (493) (849) (1,279) (1, 766) 
Amount assigned to conveyance assets for pro forma 

purposes: 
Freight ___________________________________________ 452 452 452 452 452 452 452 452 452 452 
Passenger _________________________________________ 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 

NoTE.-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 Con Rail proforma sources and uses of funds and required financing 

[Millions 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 .50% Deben-

tures, Income taxes, and extraordinary Item ____ ($359) ($238) ($71) $151 $440 $594 $733 $831 $922 $1,009 
Add expenses not requiring outlay of funds: 

Depreciation-road and facilities ______________ 22 34 4l! 64 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 .50% Debentures, In-
come taxes, and extraordinary Item ________ (308) (172) 14 255 569 749 916 1,050 1,180 1,310 

Net proceeds from road and facilities retired ______ 6 7 4 2 4 7 10 12 14 17 
Net proceeds from transportation equipment 

retired ________________ ------------------------- 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 extraordinary i tern _____ -- ____________ -- (149) (72) 102 280 619 788 957 1,091 1,228 1,36' 

590-512 0 - 75 - 9 
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Unified ConRail proforma sources and uses of funds and required financing-Continued 

[Mill!ons of Inflated dollars) 

Years ending December 31, 

1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 

Uses of funds (excluding repayment ol 7,60% De-
bentures and dividends): 

Additions to road and facilities ____________________ MS 346 403 453 522 494 533 572 614 662 
Additions to transportation equipment__ __________ 403 127 93 96 171 106 266 339 363 401 
Increase In net passenger assets ____________________ 173 14 18 35 37 38 41 42 44 46 
Repayment of equipment obligations _____________ 48 41 41 41 37 36 39 47 64 81 
Increase (decrease) In other assets _________________ 65 8 4 9 10 13 7 9 12 9 
Increase In working capital (excluding current 

portion ol equipment obligations) _______________ 235 35 27 40 78 200 141 110 110 102 

Total uses ol funds (excluding repayment ol 
7 .50% Debentures and di vldends) __________ 1,572 571 586 674 855 887 I, 027 I, 119 1,207 1,301 

New financing required (excluding Income taxes, 
repayments, and Interest on 7.50% Deben-
tures and dividends) _________________________ $1,721 $643 $484 $394 $236 $99 $70 $28 ($21) ($83) 

Sources ol financing: 
Equipment obligations ____________________________ 

$287 ------------ $35 $48 $137 $85 $213 $271 $291 $321 
Excess ol passenger assets over liabilities and 

freight equity ___________________________________ 151 14 18 35 37 38 41 42 44 411 
Additional financing provided by capital stock 

and 7.50% Debentures, net of Interest on 7.50% 
Debentures, Income taxes and extraor-
di nary Item------------------------------ ______ 1,283 629 431 311 62 (24) (184) (285) (356) ('30) 

Total financing __________________________________ $1,721 $643 $484 $394 $236 $99 $70 $28 ($21) ($63) 
=--==-..:=-

Increase (decrease) In working capital (excluding cur-
rent portion ol equipment obligations): 

Increase (decease) In current assets: 
Cash __________________________________________ $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 !or doubt-

lul accounts ___ ---------------------------- 361 51 15 42 72 52 51 53 57 63 
Material and supplies_. ______________________ 268 20 15 22 20 32 21 25 28 31 
Special funds __________________________________ 44 7 2 5 9 6 6 7 7 8 
Other current assets ___________________________ 24 3 2 2 2 2 3 

(Increase) decrease In current liabilities: 
Accounts and wages payable __________________ (183) (15) (8) (16) (17) (14) (17) (20) (22) 
Accrued liabilities _____________________________ (379) (31) 1 (18) (32) (37) (29) (35) (41) (45) 
Other current liabilities _______________________ (117) (16) (5) (14) (23) (17) (16) (17) (19) (20) 

Increase In working capital (excluding current 
portion ol equipment obligations) ____________ $235 $35 $27 $40 $78 $200 $141 $110 $110 $102 

NoTE.-These forecasts are presented primarily !or the purpose ol comparing operating results and, therefore, exclude Income taxes and 7.50% Debentures and other 
securities and the related Interest and dividends thereon. 

Revenues 

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. 

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 th~ 
light density line assets will not be acquired by Con­
Rail. 

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 million in 1976 
compared to 1973, but to increase revenues by $309 mil­
lion over 1973 by the final year of the planning period. 

0 

0 
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Total freight revenues will be $224 million less in 1976 
than in 1973i 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 re,lative 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 tames in 1976 through 1978 are greater than 
in 1973, 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 tam 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 tames 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 

(Millions of 1973 dollsrs) 

1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 

Income before government flnanc-
Ing costs, Income taxes and 
extraordlnsry Item: 

1976-85 period (depreciation 
basis) ...............•....... ($225) ($117) ($7) $129 $296 $368 $422 $462 $499 $533 

1973-base yesr ................ (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 .................. 6 5 33 29 29 25 26 27 25 25 

Depreciation ......•....... 9 (9) (18) (29) (39) (48) (58) (67) (77) 

Total. •....•............ 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 

(:\lillions of 1973 dollars) 

1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 

Maintenance of equipment: 0 
Expenses __________________ (46) (38) (37) (27) (19) (26) (19) (19) (19) (18) 
Depreciation ______________ 40 38 36 34 31 29 25 18 1J 3 

TotaL __________________ (6) (1) 7 12 3 6 (1) (8) (15) 
Traffic ________________________ 6 5 6 5 3 2 (I) P: 
Transportation ________________ 50 39 158 209 199 202 205 204 199 194 
Miscellaneous _________________ 
General. ______________________ (18) (18) 9 12 13 12 11 10 9 

Operating expenses ________ 47 32 187 241 226 206 202 184 159 135 

01 
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 tax credit•---------------- (8) (8) (8) (8) (8) (8) (8) (8) (8) (8) 
Property taxes ____________________ 6 6 6 6 6 6 6 6 6 
Other rents, interest and mis-

cellaneous income and expenses •- (31) (22) (19) (22) (22) (16) (15) (7) 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 

Total other __________________ 135 122 165 199 204 225 211 194 177 154 

Total difference _____________ ($42) $66 $176 $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) net income, i.e., positive values 

increase net income and nE-garive values ( ) decrease income. 

TABLE 9.-Unified ConRail, cause of change analysis, derivation of increase in revenues, due to changes in volume/mix and other factors 

(Millions of 1973 dollars) 

1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 Int 
e 

FREIGHT ONLY 
Inc 

Total gain In operating revenue ___ ($224) ($88) ($176) ($128) $49 $120 $192 $267 $346 $427 7 
a 

Gains not related to volume: 
Selective rate increases ________ $- $24 $62 $62 $62 $63 $63 $63 $63 $63 
Light line subsidy _____________ 39 41 1' 

op, 
TotaL ______________________ 39 65 62 62 62 63 63 63 63 63 

Revenue increase due to diver-
s!ons ____________________________ 9 28 47 55 55 55 55 55 55 55 

Revenue increase due to volume/ 
mix. ____________________________ (272) (181) (285) (245) (68) 2 74 149 228 309 

Total gain In operating 
revenues __________________ ($224) ($88) ($176) ($128) $49 $120 $192 $267 $346 $427 

N0TE.-All amounts shown increase (or decrease) net income. 



123 

Unified ConRail proforma statements of income (loss) before interest on 7.50% 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 ___ --------------------- 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 railway 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 railway operating ex-
penses ____________________ 2,197 2,212 2,054 2,001 2,016 2,038 2,042 2,060 2,086 2,111 

Net railway operating reve-
nues ______________________ 261 382 449 551 714 763 832 889 943 1,000 

Other Income (expense): 
Net car hire ___________________ (240) (266) (243) (213) (208) (190) (203) (221) (237) (256) 
Payroll taxes __________________ (147) (146) (131) (125) (125) (125) (124) (124) (125) (125) 
Other taxes ___________________ (55) (55) (55) (55) (55) (55) (55) (55) (55) (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 
extraordinary item __________ (205) (100) 8 143 311 385 442 489 533 573 

Interest expense (exclnding inter-
est on 7.50% Debentures) ________ 20 17 15 14 15 17 20 27 34 40 

Income (loss) before Interest on 
7.50% Debentures, income taxes 
and extraordinary Item ________ ($225) ($117) ($7) $129 $296 $368 $422 $462 $499 $533 

N OTE.-These forecasts are presented primarily for the purpose of comparing other securities and the related Interest and dividends thereon. 
operating results and, therefore, exclude income taxes and 7 .. 50% Debentures and 
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Unified Con Rail proforma balance sheets 

(Millions of 1973 dollars) 

December 31 

19i6 1977 1978 1979 1980 1981 1982 1983 1984 1985 

Sc 
ASSETS 

Current assets: 
Cash __________________________ $!9 $19 $18 $17 $104 $198 $249 $295 $343 $385 
Temporary cash investments __ 139 140 128 124 125 126 126 127 128 129 
Accounts receivable less allow-

ance for doubtful accounts __ 270 288 277 283 306 315 325 334 345 355 
Materials and supplies, at 

average cost. ________________ 201 199 193 192 190 195 193 194 194 195 
Special funds __________________ 33 35 34 35 38 39 40 41 42 44 
Other current assets ___________ 17 17 16 15 15 16 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 
Transportation 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. ______________ -------- 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 55 M 55 56 

Net property and equip-
ment. _____________________ 922 1,176 1,412 1,642 1,908 2,095 2,352 2,621 2,877 3,121 

Other assets _______________________ 49 52 50 51 55 57 58 60 62 64 
Net passenger assets _______________ 141 14] 157 176 194 211 228 244 259 2U 

Tota! assets _________________ $1,791 $2,074 $2,285 $2,535 $2,935 $3,252 $3,587 $3,932 $4,266 $4,583 Use! 

LIABILITIES AND EQUITY 
m, 
di• 

Current liabilities: 
Accounts and wages payable._ $133 $134 $123 $119 $120 $121 $121 $121 $123 $124 
Accrued liabilities .. ___________ 276 277 255 247 248 250 250 251 254 2.17 
Other current liabilities .. _____ 88 93 90 92 98 101 104 109 111 ll5 
Current portion of equipment 

obligations. _________________ 42 40 40 34 30 30 31 38 44 44 

Total current Ila bill ties ___ 539 544 508 492 496 502 506 519 532 540 I Long-term debt (excluding 7.50% 
Debentures), less current por-
tlon of equipment obligations ____ 197 157 140 133 175 188 265 356 442 632 

Other noncurrent liabilities (ex-
eluding deferred Income taxes): 

Pension liability _____________ 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 iji,: 139 143 

Total liabilities (excluding 
7.50% Debentures and 

N deferred Income taxes) ____ 859 879 865 838 893 910 988 1,088 1,185 1,280 
Commitments and contingencies_ 
Excess of passenger assets over 

liabilities and freight equity _____ 119 126 135 154 172 189 206 222 237 252 
Excess of assets over liabilities (ex-

eluding 7.50% Debentures and 
Sourc, deferred income taxes) __________ 813 1,069 1,285 1,543 1,870 2,153 2,393 2,622 2,844 3,051 E, 

Total liabilities and eqnity __ $1,791 $2,074 $2,285 $2,535 $2,935 $3,252 $3,587 $3,932 $4,266 $4,583 E: 

A, 

N0TE.-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 proforma 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 7.50% Debentures, In• 
come taxes and extmordl • 
nary Item ................... ($225) ($117) ($7) $129 $296 $368 $422 $462 $41Xl 

Add expenses not requiring 
outlay of funds: 

Depreciation-road and 
fscllitles ................. 21 29 39 48 59 69 78 88 97 107 

Depreciation-transports• 
tlon equipment. ........ 29 31 aa 35 as 40 44 51 58 66 

Funds provided from 
(used In) operations 
before Interest on 
7.50% Debentures, In• 
come taxes and ex• 
traordlnary I tern ...... (175) (57) 65 212 393 477 544 601 654 706 

Net proceeds from road and 
fscllitles retired ............. 5 5 3 3 • 3 3 3 3 a 

Net proceeds from transports• 
tlon equipment retired ...... 4 4 4 4 4 4 4 4 • • 

Increase (decrease) in other 
noncurrent liabilities ........ 123 55 39 (4) 9 (2) (3) (4) (2) (3) 

Total sources of funds, ex• 
eluding financing, inter• 
est on 7.50% Debentures 
Income taxes and ex· 
traordlnary item ........ '. (43) 7 111 215 410 482 548 604 659 710 

Uses of funds (excluding repay. 
ment of 7.50% Debentures and 
dividends): 

Additions to road and fscill• 
ties ......................... 582 238 254 264 282 249 252 254 255 257 

Additions to transportation 
equipment. ................. 399 86 60 56 89 53 135 161 163 187 

Increase In net passenger 
sssets ....................... 141 7 9 19 18 17 17 16 15 15 

Repayment of equipment 
obligations .............•.... 47 4,2 40 40 34 30 30 31 as .. 

Increase (decrease) in other 
sssets ....................... 49 2 (1) 4 2 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• 
eluding repayment of 
7.50% Debentures' ·'iln.d 
dividends) .............. 1,400 387 366 392 531 456 492 516 527 533 

New financing required (ex· 
eluding income taxes, re· 
payments, and Interest on 
7.50% Debentures and divi· 
dends) ...................•.. $1,443 $380 $255 $177 $121 ($26) ($56) ($88) ($132) ($177) 

Sources of financing: 
Equipment obligations ....... $287 $- $23 $28 $71 $42 $108 $129 $130 $134 
Excess of psssenger !ISSets over 

liabilities and freight equity. 119 9 19 18 17 17 16 15 15 

Additional financing provided 
by capital stock and 7 .50% 
Debentures, net of Inter• 
est on 7.50% Debentures, 
Income taxes and extraor· 
dlnary Item ................. 1,037 373 223 130 32 (85) (181) (233) (277) (326) 

Total financing ........... $1,443 $380 $255 $177 $121 ($26) ($56) ($88) ($132) ($177) 
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Unified Con Rail proforma 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-
tlon of equipment obligations): 

Increase (decrease) In current 
assets: 

Cash ______________________ $19 $- ($1) $1 $87 $94 $51 $46 $48 $42 
Temporary cash Invest-

ments ___________________ 139 (12) (4) 
Accounts receivable less 

allowance for doubtful 
accounts ________________ 270 18 (11) 6 23 9 10 9 11 10 

Material and supplies _____ 201 (2) (6) (1) (2) 5 (2) 1 
Special funds _____________ 33 2 (1) 1 3 1 2 
Other current assets ______ 17 (1) (1) 

(Increase) decrease In current 
liabilities: 

Accounts and wages pay-
able _____________________ (133) (1) 11 4 (1) (1) (2) (1) 

Accrued liabilities ... ___ .. (276) (1) 22 8 (1) (2) (1) (3) (3) 

Other current liabilities __ . (88) (5) 3 (2) (6) (3) (3) (5) (2) (4) 

Increase in working 
capital (excluding cur-
rent portion of equip-
ment obligation) ______ $182 $12 $4 $12 $104 $105 $57 $52 $54 $48 

NOTE.-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. 
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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. "\Vhile 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 describes analyses of the contribution 1 

generated by selected traffic on the ConRail network. 
These studies add to the financial planning and market­
ing studies described in ChaptBrs 3 and 7 of 

1 Contribution is revenue IPss 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 vnit 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 traffic 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 needed 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 SBrvice levels, car sup­
ply and cost c-ontrol. All of these components are im­
portant because preliminary analyses indicate that a 
signific-ant volume, of traffic on the restructured systems 
will be moving at rates which are below variable cost. 

The results of the Assoc-iation's profit contribution 
studies indicatB 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-



enues adequate to cover estimated variable costs. Ap­
proximately 30 percent of all carloads studied generated 
losses. 
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Significant improvements in revenne levels and oper­
ating efficiency are projected for ConRail by 1985. The 
combined impact of selective rate increases and pro­
jected operating efficiencies 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 Objectives, Scope and Method 

The primary purpose of the Assoriation's analysis of 
traffic contribution was to identify areas where profit 
improvement efforts shonld be concentrated. The study 
sought to: 

• 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 recomrnrndations for a 

program designed to enhance· contributiun. 

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 yard and station level with­
in the limited time available to the Association. 

The 13 terminal areas selected for analysis are typical 
of tho,::e on the Penn Central system in terms of location, 
size, nature of traffic and s,vitching complexity, but the 
sample was not chosrn to achieve exactly proportional 
represrntation of all traffic. The trrminal areas chosen 
for study included the following. 

Bedford (MotorYard),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. 
Oil City, Pa. 
Rochester, N.Y. 
1Veirton, 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 dnring 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 drmurrage 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 197 4. Each movement record then was coded manu­
ally to include the number and type of yard handling<, 
involved, intermediate movements required and actu::i I 
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 197 4. 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 systcmwide per-car basis and 
the revenues were adjusted accordingly. 

To assess traffic contribntion properly, it was neces­
sary to develop specific operating and equipment own­
ership costs for each terminal and, in some cases, for 

• Overhead 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
puteri;,;ed freight traffic analysis model to relate esti­
mates of these expensC's to individual carload move­
ments. This modrl improyes 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 siw and length 
of haul. Variable unit costs are shmYn in Table L 

Terminal operating costs for each specific site wrre 
developed from the PC's management center cost re­
ports for 1974. Terminal costs for nonstudy 1termi11als 
were estimated for several types of terminal switching 
operations. 

Car detention time in the 13 terminals was developed 
for each customer (by location an<l car typr), using <lata 
extracted from Penn Central demurrage reports. These 
detention times then 1were matrhecl with rrvenue loads 
for each customer by car type. Drtention 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 bnsis using Penn Central car move­
ment tapes. Ratios of loaded-to-emyity car miles were 
developed for each car type in each yard studied. 

TABLE 1.-Unit operating costs 

Yard switching 
1st locomotive unit_ _________ _ 

2d locomotive unit_ _________ _ 

Couple, set over and move to 
departure. 

F'lat switch _______________ _ 

Hump switch _____________ _ 

Transfer or interchange ___ _ 

Pickup or delivery ________ _ 

Line haul 

Variable cost basis 
$66.21 per swi'tch engine hour 

(includes labor, supplies and 
M/W). 

$8.33 ( does not include labor, 
supplit's, or M/W). 

$2.39 per car ( 30 cars IJ('r 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 pPr car (3.5 cars per 
hour, 1 unit). 

Locomoth'P capital costs____ $0.0167 per car mile.1 
Gross ton mile costs________ $0.0477 per ear mile. 
Freight car mile costs______ $0.0413 per car mile. 
Freight train mile costs____ $0.1342 per car miIP. 
Per ton costs______________ $0.8321 per nP't ton. 

Loss and damage____________ Specific eosts 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, ct1rrPnt replac()llH!nt costs. 

SOURCE: All operating costs deri,-ed 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 
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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 "'ere 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 traffic 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 traffic type, 
segregating inbound and outbound transit and regular 
traffic. These reports were prepared for each cost level 
specified. 

Freight car Pquipment 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 
197 4 from the Penn Central Car Accounting Depart­
ment. Table 2 summarizes equipment costs by car type 
pPr 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 accnracy of the studies) a significant portion of Penn 
Central traffic in the sample does not cover its variable 
costs. Based on ID74 oprrating efficiency, costs and rev­
enues of the traffic analyzed: 

• The deficit traffic generated variable costs exceed­
ing revenues by $1,090,750, 

• 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 

• 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 
by more detailed analysis, ConRail should strive to 
make necessary adjustments in rates and interline divi­
sions and reductions in operating expenses to eliminate 
deficit traffic. 

In many cases, these marginal movements consist of 
traffic not readily amenable to movement by alternate 
modes. The railroads should capitalize on such traffic 
and, in cooperation with shipper groups and regulatory 
agencies, develop programs to improve its contribution. 

foll-cost basis. These ratios ,vere 80.3 and 96.9, 
respeC'tively. 

As indicated below, 42.3 percent of interline traffic 
<lid not cover short-run variable costs. This is twice 
the corresponding local traffic percentage ( e.g. traffic 
which originates and terminates on Penn Central) and 
may indicate a potential problem with the interline 
rate divisions. Clearly, traffic profitability must be an 
immediate concern of ConRail management and sub­
sequent studies should be made to test the sample 
results. 

Interline vs. local traffic 

The detailed traffic reports revealed significant vari­
ations in traffic profitability depending on yard of ori­
gin or destination, type of freight car, type of traffic 
(local or interline) and revenue. Table 3 summarizes 
revenues and expenses for each study terminal, and 
shows the contribution ratio on both a variable and 

Percent of traffic which: Interline 
traffic. 

J,ocal 
traffic Does not cover variable costs on per 

diem basis _______________________ _ 

Covers short-run variable costs _____ ._ 

TABLE 2.-Equipment ownership costs 

42. 3 
57. 7 

21. 0 
79. 0 

Ownership cost Car hire cost 
Type equipment 

Equipped box car ____________________________________________________________________________ _ 

Unequipped box car _________ -----------------------------------------------------------------
Covered hopper __________________________________________________________________ _ 
Gondolas ____________________ -_ - ______________________________________ - --- ______________ _ 

Unequipped gondolas, ore jennys, M/W cars _______ --------------------------------------------
Flats _________________________________________________________________________________________ _ 
Refrigerator car ______________________________________________________________________________ _ 
Unequipped hopper_. __________________________________________ ------------------------------
Equipped hopper ____ . _______________________________________________________________________ _ 

Tank car--------------------------------------------------------------------------------------
Stock car ____________________________________________________________________________________ _ 

Replacement 
cost Per active 

hour 

$0.54 
. 47 
. 49 
.46 
.46 
.54 
. 75 
.40 
. 40 
. 71 
.54 

Per mile Per hour Per mile 

$0. 0353 $0. 200 $0. 029 
.0307 . 298 . 026 
.0321 .159 . 027 
.030 .180 . 027 
. 030 .119 . 024 
. 0353 .333 . 023 
. 0491 . 213 .031 
. 0262 .115 .024 
. 022 .073 .022 
.0464 . 225 . 031 
.035 .035 .017 

Yard locomotive _____________________________________________________________________________ _ 

$26,000 
22,500 
23,500 
22,000 
22,000 
26,000 
36,000 
19,000 
19,000 
34,000 
26,000 

250,000 5. 46 ------------------------------------------------
Road locomotive _____________________________________________________________________________ _ 300,000 5. 59 .3661 --------------------------------

Assumptions: 
1. Car availability-SO percent (allows for patron holding, shopping, holding for 

claims, inspection, modifications, assignment and for prospective loads). 
2. Locomotive availability-road locomotive-90 percent, yard locomotive-77 

percent (allows for repairs, inspections, servicing, breakdown). 
3. Ownership costs based on capital recovery factor method-equal annual pay­

ments for principal and interest. 

(a) Cost of capital-12 percent. 
(b) Amortization period-15 years. no salvage. 
(c) Equipment costs based on estimated 1974 prices. 

4. Train miles per train hour: 15.27 (1974 PC average for road and local trains). 
5. Car hire cost-Based on Penn Central data for June 1974. 

SOURCE: USRA staff analysis. 

TABLE 3.-Case study analysis results-summary of revenues, expenses and contributions 

Yard Loaded cars Total revenue Short-run variable Contribution Full ptr diem Contribution 
(thousands) cost (thousands) ratio cost (thousands) ratio 

Bedford __________________________ 3,389 $1,565 $1,411 90. 2 $1,587 101. 5 
Burns Harbor ____________________ 5, 151 2,893 1,845 63. 8 2,289 79. 1 
Canton __________________________ 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 91. 3 
Mingo Junction ___________________ 3,577 1,294 1,106 85. 4 1,377 106. 4 
Oil City _________________________ 761 344 300 87. 0 357 103. 7 
Rochester ________________________ 3,012 1,265 1, 141 90. 1 1, 350 106. 7 
West Springfield __________________ 1,587 845 725 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 197 4. 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 rthan 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 thrut 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. 3 

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 extent they exist, of 
rates on other movements and commodities. 

While rate adjustments represent the short run av­
enue to increase profitability, increases in efficiency 

3 The Association based its minimum per-car charges on national 
average costs on the assumptiol! that lndustrywide concurrence in the 
program was essential for its implementation. 

131 

TABLE 4.-Impact on contribution of revision in rates 
and projected operating efficiency 

Selective rate 
increases plus 

Based on study sample 
of 54,813 loads 

Present rates 
and cost 

Select! ve rate 198.5 operating 

Cars incurring loss: 
Number of cars ____ _ 
Percent of total 

sample _________ _ 

Total loss, variable 
cost per diem 
basis ___________ _ 

Percent of cars: 
Covering variable 

costs on per diem 
basis ___________ _ 

Contribution index 
(variable costs 
divided by revenue): 

Per diem basis ___ _ 
Equipment replace-

ment basis _____ _ 

16, 381 

29. 9 

$1,090,750 

70. 1 

80. 3 

101. 2 

• As projected In Final System Plan. 

increases 

13,812 

25. 2 

$842,935 

74. 8 

75. 8 

95. 4 

efficiency• 

8,811 

16. 1 

$443,285 

83. 9 

67. 5 

82. 1 

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 1985, detailed 
below, were based on projections developed by Strong, 
Wishart & Associates and were applied to each car type. 

1985 car utilization efficiency factors 

Oar type 
Percent reduction 
in car cycle time 

Equipped box ________________________ 34 
Plain box ___________________________ 31 
Flat car _____________________________ 37 
Unequipped hopper __________________ 27 
Covered hopper ______________________ 33 

Gondolas --------------------------- 32 
All other car types___________________ 6 



The combined effect on contribution of revised rate 
levels and projected operating efficiencies was dramatic. 

• 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. 
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• 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 efficiency 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 1. 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 o:f 
the ConRai.l 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 o:f com­
ponent costs, changes can be made in the marketing 
and production of rail transportation that will enhance 
the viability o:f the ConRail System. It is important to 
isolate the factors contributing to deficit-producing 
traffic and to initiate corrective actions. Traffic 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. 

,vith 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 o:f nonviable and 
marginal traffic. 
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