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January 21, 1976

Mr. Sam F. Cryderman, Deputy Director
Bureau of Transportation Planning

Michigan Department of State Highways
and Transportation

P.0. Drawer K

Lansing, Michigan 48904

Dear Mr. Cryderman:

This is the first in a series of reports the Highway Planning
Division will be presenting on procedures developed to monitor
the simulated social, economic, and environmental impacts caused
by or related to the implementation of preposed railroad plans.
While a subsequent report describes those procedures utilized

to predict the impact of a plan's implementation on the economic
well-being of the surrounding community, this report documents
techniques used to describe the economic consequences of such
implementation on the finances of a particular railroad company.

The techniques described herein are to a large degree those
developed by the United States Railroad ‘Association (USRA).
Special attention is given to those portions of the technique
that have been modified by this Division to reflect a more
realistic Michigan approach. The Michigan version of the USRA
procedures have been adopted solely for short term evaluation.
Future railroad analysis will be performed using techniques
which have the "systems" concept at their analytical core.
These procedures, to be used in long range planning, are currently
in development. '

This report was prepared by Mr. Mark D. DuBay of the Statewide
Transportation Planning Procedures Section under the supervision
of Mr, Richard E. Esch, Manager.

Sincerely,

S e
R. J.*Lilly, Administrator
Highway Planning Division
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PREFACE

Since early in 1974, the Statewide Transportation Planning Procedures
Section of the Michigan Department of State Highways and Transportation has

been developing automated techniques for the planning and evaluation of statewide

multi-modal transportation systems. Volume XIII of the Section's report
series entitled "Michigan Goes Multi-Modal" documents those procedures utilized
in the definition of a state rail network and several computer programs which

a; make the network invaluable to the future modeling of statewide rail traffic

and commodity flows. A critical step in realizing a rail modeling capability

" within the Department was accomplished in July 1975 when a three part report
(Volume XIV) was written detailing the technical development of commodity flow

matrices based on both a 1% and a 1007 sample. This development will eventually E

enable the Department to accurately model rail traffic patterns by railroad

company and to estimate many of its associated costs and revenues. While

these "tools" will give the Department a systematic means of monitoring traffic
patterns and, therefore, a basis for making preliminary planning decision, they
do not provide answers to the economic issues that may arise around suggested
alternative plans. A means of evaluating proposed rail configurations was
thought to be the necessary next step in developing a comprehensive rail planning
system. This technique, in the final form, shouwld give state officials the

ability to select (from the State's perspective) an economically "optimal”

plan.

The United States Rail Association (USRA) has computerized a procedure

which fulfills, to some extent, Michigan's short run need for a rail evaluation
process. Although USRA has been criticized for its analytical approach to

several aspects of financial accounting, Viability Analysis, as it has come




to be called, has generally been recognized as being conceptually sound.
Because the Department had access to its use, thus negating those costs

it would have incurred in developing its own approach, and because it was
thought that its anmalytical flaws were nat insurmountable, the technique
was adopted as the third critical piece in the State's rail system planning
process until.a better system could be devised.

Subsequent to introductory remarks conceraning background information
on the nation's rail crisis, congressional formation of USRA and actions
taken by USRA in its move to formulate a sclvent rail company (ConRail),
the report enters a detailed discussion of viability analysis in both its
original form and its form as modified to meet the needs of state trans~-
portation officials. Examples of the printed output from both the USRA
and Michigan (modified) models shall be included in the final section of
this document.

A current list of other reports dealing with the Statewide Model's

development and application 1s presented here for your convenience,
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INTRODUCTION

The problems which underlie the bankruptey of the Penn Central Trans-

portation Company, after only two years of existence, and six other lesser

railroad companies in the Northwest and Midwest Regions of the Nation are
. as complex as they are numerous. Basically, the rail industry's financial é
difficulties stem from three factors: 1) changes in techmology, 2) shifts

in govermment policy, and 3) a reorientation of the economy’é transportation
needs. It was the Penn Central's collapse in 1970 that startled the federal
congress to action. Since this company alone employed over 90,000 people,
operated 20,000 miles of railroad covering 16 states and served 535 percent

of the Natiocn's manufacturing plants, the Penn Central formed a truly integral
part of the Nation's total transportation system. On January 2, 1974, Congreés

enacted the Regional Rail Reorganization Act of 1973 ‘and mandated the formation

of the United States Rail Association (USRA) which was to devise a "plan" to
revitalize the rail industry in the region through the establishment of the
Consolidated Rail Corporation (ConRail}. Decisions as to which of the bankrupt
rall lines would be included in the new federal corporation were to be based on
an economic analysis of each rail segment within the region.

This analysis, popularly known as "Viability Anélysis", utilized traffic
and revenue information from the carrier's waybill file to determine the revenue
associated with all traffic which had, in 1973, either its origin or destination
or both its origin and destination at stations along a study segment. Known
system level fixed costs were employed within the analysis as a basis for
quantifying seven different types of costs which were then subtracted from
revenue estimates to determine the economic viability of a line. Viability

was defined as a line showing a net profit after all related costs are subtracted



from total revenue. If g profit was indicated through the analysis; if the
segment was viable, it would be a likely candidate for inclusion withinsthe
ConRall system. If not, it would be eiigible for federal subsidy not to exceed
a two-year period subsequent to ConRail's taking legal control.

The USRA's version of Viability Anaiysis suffers from two basic flaws
which have often been cited as causing an understatement of profitability for
many infrequently traveled (i.e., light~density) branch lines. While these
lines may admittedly be of marginai value when analyzed in isolation, it may
be shown, when considered from a system perspective, that they are of significant
importénce in generating a profit for the national transportation industry.

The first criticism, then, is leveled at the method in which USRA determined

a line's total revenue potential. Their analysis took on a traditional economic
perspective in that it determined the revenue associated with a particular
segment based solely upon the traffic which had its origin and/or destinations
at staFions along that line. This approach is vélid when one wishes to know

the amount of revenue made by the line's owner. Since USRA wanted to evaluate

- questionable branch lines, it logically did so in terms of the branch's impact
on its probable revenue and expenses. But ConRail is to be a solution to a
national transportation préblem, and, therefore, it should have evaluated the
line's impact on the welfare of the entire nation - not merely upon its own
existence. Sound public policy requires that each branch line be evaluated from
the national system point of view. To illustrate this problem, a carload of

_ indus£r131 goods which travels to New York City via a solvent carrier but has
its otrigin on a bankrupt Penﬁ Central line in the Detroit area would have its
revenue credited only to the bankrupt.line for the length qf.its journey on this

line (or a percentage thereof) despite its generating revenue for the other




solvent carrier. The earnings of the solvent carrier are not attributed to
the branch. If the bankrupt line was abandoned, its profit and the nation's
profit would be reduced by that amount less expenses.

The second major criticism of the methodology often cited is that USRA
equates variable costs with avoidable coéts. The assumption is that while
certain costs may be unavoidable With.abandonment of only a single line, they
become avoidable in a massive abandonment of light density lines. This concept
is employed to justify the substitution of variable cost for avoidable cost of
both off-branch and on-branch train operations. One can aécept that if a branch
1line which generates a few carloads a year is abandoned, the carrier will
realize savings of freight car costg and some fuel costs as a result of one or
two fewer cars being connected to a (main line) train. It is also not difficult
to accept that these cars and their lading have some effect upon maintenance of
way, loss and damage and switching costs. But it 1s not reasonable to éssume
or accept a theory which states that a few carloads, spread over an entire year,
moving either outbound or inbound and carrying several different commodity types
would cluster with other such carloads in a manner which would relieve the
railroad of the need to operate an entire or several entire trains. The proposition,
upon which a portion of the USRA analysis rests, that the variable cost of a whole
train on the main line can be avoided by abandoning any single branch, is
unacceptable.

The Railroad Planning Procedures Report published by the U.S. Départment
of Transportation cites four methods of revenue and cost allocation popularly
used in the assessment of branch line profitability. The USRA method which is
discussed therein suffers from the basic conceptual problems reviewed
above. The "car ownership' method is useful because of its ease of applicatiom

- i.e., the procedure 1s short and easy to complete. Because of this attribute,




‘however, the approach is overly simplistic. It does not fully or realistically
capture both direct and indirect costs associated with the operation of -a branch
line. Perhaps the 'best'" method of financially assessing both branch and main
line rail operations is by means of the "Full Allocation" method. This procedure
takes into consideration all revenues aséociated with each freight trip by
allocating them on a per mile basis to all segments used in the trip. Once
cost categories associated with those actions necessary to make individual
freight movements have been identified, cost allocations may, likewise, be
made on a per mile basis. Since a rail network has been developed for the
State and because trip tables based upon a 1% sample of all freight movement
within the State are now awailable, work may now begin on the development of a
"Full Allocation" cost and revenue methodqlogy. Such a éystem will, upon completion,
give state rail planners the ability to realistically monitor the.financial
impact of alternate rail plans. The "Full Allocation" method will permit the
adoption of "system" plans which will have been derived from a true "systems"
approach. |

Because this allocation method remained in the research and development
stage at a time when the State was required to submit a "State Rail Plan",
the Department was forced to adopt the already operational.USRA methodology.
With this adoption came some of the USRA approach's inherent weaknesses. The
problem of misallocation of branch line revenue could not, for example, be
resolved without a fundamental shift in analytical emphasis. Therefore, the
revenue estimates in all figures included throughout this report should be
taken to mean carrier revenue as opposed to statewide system revenue. The
USRA’model‘s second flaw - that of confusing which costs are avoidable and
unavoidable with branch line abandonment - is, however, correctable and it,

to a large degree, has been removed from the Michigan version of the analysis.




%E The remainder of this report shall focus on the operation of the USRA
model and those program modifications which have been implemented in converting
the analysis to a more realistic Michigan approach. A general discussion of

[ the two models shall be followed by a more technical discussion for those who

may be interested in adopting or employing the wvarious models for their own

purposes. -

Before moving to this presentation, it should be pointed out that the

o viability analysis is only ome technique which has been made operational on

Control Data Corporation's 6600 computing system in anticipation of meeting

federal requirements concerning the rail reorganization and a future state need

of determining branch line subsidies., Figure 1 shows a flow diagram of the

"Railroad Impact Analysis Process'" as it presently exists within the Statewide
Transportation Planning Procedures Section. While Viability Analysis emphasizes
the financial impact of rail abandonment on the revenue and expenses of a rail
carrier, the Community Impact Analysis (B-9) developed by R. L. Banks and
Associates determines the economic congequences of rail abandonment upon the

populace of the surrounding region. A program adopted from the State of Indiana

estimates the environmental impacts resulting from a rail abandonment. {(See
s Volume XV~-B "Railroad Community Impact Analysis" and Volume XV-C "Railrocad

Environmental Impact Analysis".) From Figure 1, it should become obvious that

these three programs share common input files. They are all basically 'driven"

by a traffic file which has recorded within it, carloads, tons, and revenue

3
]
]

&) . generated and attracted to particular stations along a rail segment. As this

L traffic file is manipulated in simulatiocn of ﬁrOposed rail abandonments, the

| rail impact analysis process is able to quickly monitor the suspected consequences.
This report shall deal exclusively with the traffic, line characteristic, cost
factor and "other" files which provide the inputs to the Viability Analysis. These

files have been highlighted in Figure 1.

-8-
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A GENERAL DISCUSSION - THE USRA APPROACH TO VIABILITY ANALYSIS

Figure 2 shows a generalized flow diagram of the analysis process designed
by USRA., The final output generated by the computerized routine is a "Basic'

Branch Line Evaluation Report'. It was upon the basis of this report that

USRA made many preliminary planning decisions concerning the inclusion of rail

segments within the ConRail system. As mentioned above, a line segment had

a good possibility of being included in the Federal rail corporation, if, after
a series of operating costs were subtracted from the estimated revenues, it was

able to show a net profit. Figure 3 is a reproduction of the "Evaluation Report"

for a single segment of the bankrupt Ann Arbor Railroad. One can readily identify

the ten individual cost figures labeled simply "costs'" on the flow diagram.

The sequential deduction of each of these costs from, in the first casa, the
estimated revenue and in all other cases from the residual of revenue above
costs, has resulted in a series of tests by which the USRA analyst has been able
to judge the viability of each line. The following discussion shall be devoted
to an explanation of this process and the data and procedures used therein.

It can be seen from Figure 2 that a carrier's revenue for a particular rail

segment is determined from information contained within the waybill abstract.
This abstract is the official record of all traffic which has either its origin
or destination or both its origin and destination at statioms along a rail

segment. Data contained in this file describes the number of carloads, short

haul miles and the amount of tonnage and revenues for all traffic by a seven-digit
commodity code. USRA aggregated this information to a two-digit system. (See
Figure 4.) Figures 5-A and 5-B show the "Traffic and Revenue Report" for the

same Ann Arbor segment presented above. This report is printed on a line specific
basis with each execution of the viability computer routine. The data contained

therein is a simple summary of that which is contained within the waybill file.

w]-




: FIGURE 2 ”
SOURCE DATA

ICC & ARR COST :
WAYBILL DEVELOPMENT BANKRUPT USRA

ABSTRACT . 1 - RAILROADS STAFF

PROCEDURES

MAJOR |INPUTS
1

CARRIER TRAF ~ cosT LINE “OTHER” DATA |
REVENUE RAFFIC FACTORS CHARACTERISTICS. | | INPUTS .

THE } ANALYSIS

USRA VIABILITY

ANALYSIS

OUTPUT | DATA

CARRIER iy
REVENUE . COSTS
' ON—BRANCH OPERATING COSTS
NORMAL BRANCH MAINTENANCE COSTS -

PN

RETURN ON BRANCH SALVAGE VALUE

. BRANCH OVERHEAD COSTS

3 PROPERTY TAXES ON BRANCH
OFF—BRANCH OPERATING COSTS
OVERHEAD {BRIDGE) TRAFFIC REVENUE
REHABILITATION COST TO FRACLASS |
REHABILITATION COST TO FRA CLASS 1t

©E NGO @S

REPORTS

BASIC BRANCH LINE - ' INTERMEDIATE"
EVALUATION REPORT A CALCULATIONS

TRAFFIC AND LINE QUESTIONAIRE

REVENUE REPORT DATA ITENS:

RAILROAD COST FACTOR DATA
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LINE 1)
LINE 2)
LINE 3)
LINE 4)
LINE 5)
LINE 6)
LINE 7}
LINE 8)
LINE 9}
LINE 10)
LINE 11}
LINE 12}
LINE 13}
LINE 14}

LINE 15}

LINE 16}
LINE 17)
LINE 18)
LINE 19)

ANN ARBOR RAILROAD 1306 DUNDEE - OWO0SSO

BASIC BRANCH LINE EVALUATION REPORT =s======

CARRIER BRANCH REVENUE

ON--BRANCH OPERATING COSTS

TEST I NET REVENUE AFTER ON-BRANCH OPERATING COSTS
NORMAL BRANCH MAINTENANCE COSTS

TEST Il NET REVENUE AFTER NORMAL BRANCH MAINTENANCE COSTS
RETURN ON BRANCH SALVAGE VALUE

TEST Hi NET REVENUE AFTER RETURN ON BRANCH SALVAGE VALUE
BRANCH OVERHEAD COSTS

TEST IV NET REVENUE AFTER BRANCH OVERHEAD COSTS
PROPERTY TAXES DN BRANCH

TEST V NET REVENUE AFTER PROPERTY TAXES ON-BRANCH

OFF BRANCH OPERATING COSTS

TEST VI NET REVENUE AFTER OFF BRANEH OPERATING £OSTS
OVERHEAD BRIDGE TRAFFIC REVENUE

TEST Vi] NET REVENUE AFTER ADDING BRIDGE TRAFFIC REVENUE
REHABILITATION COST TO FRA TRACK CLASS |

TEST VIIA NET REVENUE AFTER IMPROVING TO TRACK CLASS |
REHABILITATION COST 7O FRA TRACK CLASS I

TEST VIHB NET REVENUE AFTER IMPROVING TO TRACK CLASS I

821400.
357367.
564043,
501843.

62200.
237330.
475130,
33878.
~209008.
0.
~209008.
429501.
~538510.
0.
~638510.
b.
~638510.
170184,
~808693.

£ 34N0I4



STANDARD TRANSPORTATION COMMODITY CODE

Major Group Headings:

01 Farm Products J
08 Forest Products

09 Fresh Fish or Other Marine Products

10 Metailic Ores

11 Coal

13 Crade Petroleum, Natural Gas, or Gasoline

14
19

20

21
22
23
24
25
.26
27
28
29
30
31
32
33
34

35
36
37
38
39
40
41
42
44
45
46
47

Nonmetallic Minerals; except fuels

Ordnance or Accessories

Food or Kindred Products

Tobacco Froducts

Basic Textiles

Apparel; aao. other finished textile products or knit apparel

Lumber or Wood Products; except furniture - see 25

Furniture or Fixtures

Pulp, paper, or Allied Products

Printed Matter

Chemicals or Allied Products

Petroleum or Coal Products

Rubber or Miscellaneous Plastics Products

Leather or Leather Products

Stone, Clay, or Glass Products

Primary Metal Products

Fabricated Metal Products; except Ordnance - see 19, Machinery - see 35 or 36, or
Transportation Equipment - see 37

Machinery; except Electrical - see 36

Electrical Machinery or Equipment; aao. supplies

Transportation Equipmeht

Instruments or Photographic Goods; aao. optical goods, watches or clocks
Miscellaneous Products of Manufacturing

Waste or Scrap Materials; viz. scrap or waste materials - not identified by industry producing
Miscellaneous Freight Shipments '

Containers, Shipping, Returned Empty; aao. carriers or devices

Freight Fowarder Traffic '

Shipper Association or Similar Traffic

Miscellaneous Mixed Shipments; except forwarder - see 44, Shipper Association - see 45
Smail Packaged Freight Shipments

FIGURE 4
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TRAFFIC AND REVENUE REPORT

LOCAL TRAYFIC CONRAIL TRAFFIC aen
SHORT HAUL SHORT HAUL
STCC CARS TONS $CONRAIL $TOTAL  MILES STCC CARS TONS SCONRAIL $TOTAL MILES

1 0. 0. 0. 0. 0. 1 7. 611. 1749. 1749. 552.
11 0. 0. 0. 0. 0. 11 0. 0. 0. 0. 0.
14 0. 0. 0. 0. 0. 14 0. 0. 0. 0. 0.
20 0. 0. 0. 0. 0. 20 0. 0. 0. 0. 0.
22 0. 0. 0. 0. 0. 22 0. 0. 0. 0. 0.
24 0. 0. 0. 0. 0. 24 0. 0. 0. 0. 0.
25 0. 0. 0. 0. 0. 25 0. 0. 0. 0. 0.
26 1. 41. 188. 188. 0. 26 0. 0. 0. 0. 0.
28 0. 0. 0. 0. 0. 28 0. 0. 0. 0. 0. =
29 0. 0. 0. 0. 0. 29 0. 0. 0. 0. 0. €
30 0. 0. 0. 0. 0. 30 1. 6. 323. 323, 326.
32 0. 0. 0. 0. 0. 32 0. 0. 0. 0. 0. ¢
33 0. 0. 0. 0. 0. 33 0. 0. 0. 0. 0.
34 0. 0. 0. 0. 0. 34 0. 0. 0. 0. 0.
35 0. 0. 0. 0. 0. 35 0. 0. 0. 0. 0.
36 0. 0. 0. 0. 0. 36 0. 0. 0. 0. 0.
37 0. 0. 0 0. 0. 37 0. 0. 0. 0. 0.
40 0. 0. 0. 0. 0. 40 0. 0. 0. 0. 0.
41 0. 0. 0. 0. 0. 41 0. 0. 0. 0. 0.
42 0. 0. 0. 0. 0. 42 0. 0. 0. 0. 0.
47 0. 0. 0. 0. 0. 47 0. 0. 0. 0. 0.
50 1. 41. 188. 188. 0. 50 8. 617. 2072. 2072. 878.
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STCC

1
11
14
20
22
24
25
26
28
30
32
33
34
35
36
37
40
41
42
47
50

010 ANN ARBOR RAILROAD DUNDEE — OWOSSO
TRAFFIC AND REVENUE REPORT
LOCAL TRAFFIC
| SHORT HAUL

STCC CARS TONS $CONRAIL $TOTAL  MILES

1 151. 11594. 24899. 120917.  9716.

11 15. 982, 2376. 6749. 700.

14 146. 11108. 27777 97616. 10764
20 66. 2730. 6866. 90525.  3769.
22 6. 83. 401. 2184. 220.
24 1141. 48138.  212804.  1554594. 211596.
25 1100. 10970. 86089. 388221. 53497
26 103. 3406. 14073. 60949.  10866.
28 395. 32452,  69048. 389760. 12964
30 71. 990. 4750. 18648. 1322
32 ~186. 10414. 22253. 125926. 11264.
33 32. 2177. 10229. 51548.  6395.
34 12. 102. 657. 3130. 576.
35 20. 519. 4496. 16525.  1721.
36 1. 9, 288. 641. 280.
37 3561. 88398.  400919.  2139011. 118214.
40 19. 337. 1549. - 11808 567.
41 48. 599. 2624. 18752. 1117
42 54. 711. 5242, 17808.  1660.
47 0. 99. 1955. 12535. 0.
50 7330. 234230,  919140.  5212270. 464317.

CARS

158.
15.
146.
66.

1141,
1100.
104.
395.
2.
186.
32.
12

20.

3561.

19.
48.

54.

s==w====z== CONRAIL TRAFFIC
TONS
12205. 26648.
. 982, 2376.
11108. 27777.
2730. 6866.
83. 401.
48138.  212804.
10970. 86089.
3447. 14261.
32452. 69048.
996. 5073.
10414. 22253.
2177. 10229.
102. 657.
519. 4496.
9. 288.
88398.  400919.
377. 1549.
599, 2624.
711. 5242.
99, 1955,
234888.

7339.

SHORT HAUL
$CONRAIL $TOTAL MILES

921400.

122666.
6749.
97616.
90525.
2184.
1554594.

388221.
61137.
389760.
18971.

125926

51548.
3130.
16525.
641.
2139011.
11808.
18752.
17808.
12535.
5214530.

10268.
700.
10764.
3769.
220.

~ 211596.
10866.
12964.
12964,
1648.
11264.
6395,
576.
1721.
280.
118214
567.
1117.
1660.
0.
465195.
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The various labels within this report indicate that there are three types of
traffic associated with each segment - 1.e., Local, ConRail, and Interline.

The matrix labeled "Total" is, as the title suggests, a summation of the three
other traffic arrays. All data associated with traffic generated or attracted
to a segment is placed within one of the.three matrices on the basis of their
origin and termination. Local traffic is defined as that traffic which has
both its oriéin and destination at stations along a study segment. To be
considered "ConRail", traffic must have either its origin or destination at
stations along those segments of a carrier scheduled to become part of the
ConRail system. Interline traffic is that traffic which has either its origin
or destination on segments of a solvent rail carrier and its origin or
destination on (at stations along) a segment of the proposed ConRail system.
Mentioning this traffic differentiation is important because it is around these
definitions that certain costing procedures utilized within the analysis have
been developed. To 1llustrate the three types of traffic, please refer to
Figure 6 which depicts'a portion of the statefs rail network. Each line is
labeled as belonging to a particular rail company and are broken into fictitious
numbered segments by brackets. An example of a local trip, then, is one which
has its origin on the Penn Central Segment 6902 at the Ida statiom and its
destination on the same segment at Fredeman. A ConRail trip may have its

origin on the Ann Arbor Segment 1801 at Samaria and its destination on Segment 1802
at Milan while a trip that is classified as interline might have its origin on
the Penn Central Segment 6902 at Ida and its termination on the Ann Arbor Segment
1802 at Milan. It should be mentioned that a trip which has its origin on

the D.T. & I. Segment 2101 at Deerfield and travels to the Whittaker station on

D.T. & I.'s Segment 2202 via the Ann Arbor Railroad is not counted in any of the
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A PORTION OF THE MICHIGAN

RAILROAD SYSTEM

>

&
S
L1

BRITTON

6901

LENAWEE JCT.

MILAN

\

~yd

i} ‘aﬂ)ﬁ\'

DUNDEE

DEERFIELD

&’ PETERSBURG

1081

SAMARIA &5

“ oA

WHITTAKER

- MAYBEE,

~17-




traffic files related to the Ann Arbor Railroad. Although certain costs and
revenues result from the Deerfield—to—Whittaker trip, none are accounted for
in the USRA analysis of the Ann Arbor Railroad. This, as suggested above, is
a major flaw of the USRA te;hniqueu

Notice that row fifty (STCC 50) within the "Traffic and Revenue Report"
(Figures 5~A and 5-B) is a total of the previous forty-seven commodity types.
The fourth column (labeled § ConRail), fiftieth row in each of the three
traffic matrices is a total revenue estimate for traffic of that type. The
fourth column, fiftieth row of the "Total" traffic array is, then, the total
carrier revenue figure appearing in the "Evaluation Report". In this case,
the rail'line is estimated to make the Ann Arbor Railroad $921,400 a year.
This total revenue information, as mentioned, is taken directly from the
summarized waybill fiie and is printed in the "Evaluation Report” without
further manipulation. All other traffic data specific to each of the Standard
Transportation Commodity Codes (STCC) are used as input to the cost estiﬁating
procedures developed by USRA.

Several additional files are alsc used as Input to the USRA model. These
include the "Raillroad Cost Factors Data' and the "Line Questionnaire Data
Items". Figure 7 shows an example of this information for the Ann Arbor line
discussed above. The '"Questionnaire Data" was, as Figure 2 indicates, largely
provided by the carrier involved. The railrocad completed a systematic questionnaire
dealing with each line segment individually. Since some information was incomplete,
USRA staff was required to develop techniques to estimate the missing data. For
example, a relatiomship inveolving the number of shippers and carloads handled
was devised to calculate siding and yard miles in those cases where this informa-
tion was not provided by the carrier. Overhead items such as: traffic expense,

transportation superintendence; signals and interlockers; stationery and printing;
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ANN ARBOR RAILROAD

LINE QUESTIONNAIRE DATE ITEMS

CARD NUMBER ONE

RAILROAD CODE

FIRST STATE

SECOND STATE

THIRD STATE

SEGMENT CODE

LINE LENGTH N MILES

SINGLE TRACK MILES
MULTI-TRACK MILES

SIDING AND YARD MILES
ANNUAL TRIPS

LOCOMOTIVES

RATED HORSEPOWER

CREW SIZE

HOURS SERVING BRANCH
SERVING YARD TO BRANCH MILES
STATION EMPLOYEES

IM TUNNELS AND SUBWAYS

iM BRIDGE-TRESTLE-CULVERT

iM STATION + OFFICE BUILDINGS
iM ROADWAY BUILDINGS

IM WHARVES AND DOCKS

IM COAL/ORE WHARVES + DOCKS
iM TOFC/COFC TERMINALS

IM COMMUNICATIONS SYSTEMS

iM SIGNALS AND INTERLOCKERS
JOINT MAINTENANCE DR

JOINT MAINTENANCE CR
PERCENT TIES GOOD

OVRHD TRAFFIC EXPENSE

OVRHD TRANSP SUPERINTENDENCE
OVRHD SIGNALS + INTERLOCKERS
OVRHD STATIONERY + PRINTING
OVRHD INSURANCE

PROPERTY TAXES ON BRANCH
CARD NUMBER TWO

RAILROAD CODE

FIRST STATE

SECOND STATE

THIRD STATE

SEGMENT CODE

NUMBER OF TIES TO FRA CLASS |
MILES OF TRACK TO FRA CLASS |
NUMBER OF TIES TO FRA CLASS N
MILES OF TRACK TO FRA CLASS H
NUMBER OF GRADE CROSSINGS
AUTHORIZED TIMETABL.E SPEED
OVERHEAD- BRIDGE CARLOADS

1300

1.000
10.000
Mi

1300
86.800
86.800

0.000
25.000
260.000
1.000
2500.000
3.000
12.000
.800
0.000
0.000
1.000
1.000
1.000
0.000
0.000
0.000
1.000
1.000
0.000
0.000
.100
1.000
1.000
1.000
1.000
1.000
0.000
2.000
10.000
Ml

1300
0.000
0.000

29400.000
0.000
123.000
40.000
-.000

CF

CF -

CF
CF
CF
CF
CF
CF
CF
CF
CF
CF
CF
CF

DUNDEE — OWOSSO

RAILROAD COST FACTOR DATA

LLOCOMOTIVE COST PER HOUR
TWO-MAN CREW COST PER HOUR
THREE-MAN CREW COST PER HOUR
FOUR-MAN CREW COST PER HOUR
FIVE-MAN CREW COST PER HOUR
STATION EMPLOYEE ANNUAL COST
CABOOSE COST PER MILE
CABOOSE COST PER DAY

REGULAR INDIRECT MAINTENANCE COST FACTOR
MAINT.
MAINT.
MAINT.
MAINT.
MAINT.
MAINT.
MAINT.
MAINT.
MAINT.
MAINT.

VARIABLE
VARIABLE
VARIABLE
VARIABLE
VARIABLE
VARIABLE
VARIABLE
VARIABLE
VARIABLE
VARIAEBLE
VARIABLE

MAINT

TUNNELS AND SUBWAYS
BRIDGE-TRESTLE-CULVERT
STATION + OFFICE BL.DGS.
ROADWAY BUILDINGS
WHARVES AND DOCKS
COAL/ORE WHARVES + DOCKS
TOFC/COFC TERMINALS
COMMUNICATIONS SYSTEMS
SIGNALS AND INTERLOCKS
JOINT MAINTENANCE DR
JOINT MAINTENANCE CR

STEEL, GROSS SCRAP VALUE PER MILE

GOOD T{ES, GROSS SCRAP VALUE EACH
FAIR/POOR TIES, GROSS SCRAP VALUE EACH
DISMANTLING AND REMOVAL COST PER MILE
RATE OF RETURN ON NET SCRAP VALUE
MAINTENANCE OF WAY SUPERVISION
TRANSPORTATION SUPERVISION
MOW-CLERICAL SUPPT, ACCDNT

STATION CLERICAL

UPGRADING, TURNOUTS

UPGRADING, GRADE CROSSINGS

UPGRADING, COST PER TIE INSERTED
UPGRADING, COST PER MILE OF TRACK
GROSS TON-MILE UNIT COSTS

TERMINAL SWITCHING COST PER CARLOAD
INTERCHANGE SWITCHING COST PER CAR
IN-ROUTE SWITCHING COST PER CAR

SYSTEM AVERAGE TRAIN SPEED

TIES PER MILE
MAINTENANCE, SIDING AND YARD TRACKS
ACRES OF LAND PER TRACK MILE

LAND VALUE PER ACRE

TRANSP-CLERICAL. SUPPT, ACCDNT

bDUMMY
DUMMY
DUMMY
DUMMY
DUMMY

12.1000
18.2400
25.3300
32.4200
35.3600
15469.0000
.0420
8.7000
3761
0.0000
0451
0.0000
0.0000
.0088
0.0000
0.0000
.0177
0.0000
.0314
-.2069
29912.5000
5.0000
0.0000
9000.0000
.0830
150.0060
.3879
0529
5.0892
1033.6001
5367.0508
32.3800
33856.1016
0015
20.9469
5.8824
3.3748
18.0147
2816.0000
2939.0000
7.2700
500.0000
.b887
0.0000
0.0000
0.0600
0.0000
0.0000




and insurance are all designated as either zero or one. This scheme indicates
whether the computerilzed analysis is to apply these cpsts or not -- a one indicates
yes while a zero implies no. Property taxes on branch lines are always zero

since neither the carrier nor any govermmental agency provided the information

at the time the system was being designe& and developed. All remaining items

on the line questionnaire data item list were taken directly from the carrier
questionnaire. The "Railroad Cost Factor Data" consists of cost components
developed on a railroad specific basis. A manual compiled by the Rail Services

Planning Office (RSPO) entitled Cost Development Procedures Manual gives a

detailed explanation of how each of the forty-three cost factors appearing in
Figure 7 were devised. Basically, many of the procedures have been adopted,
with varying degrees of modification, from costing techniques already in use
by the Interstate Commerce Commission (ICC) and by the American Association of
Raillroads (AAR). Several of these procedures will be quickly evaluated when
this report enters a discussion of the approach devised by the Department in
an attempt to better estimate the various costs utilized within the USRA technique.-
For those who wish to review a complete presentation of these proceduresg, it is
suggested that the reader obtain a copy of the above mentioned manual. The
gimplified flow chart of the analysis process employed by USRA (Figure 2) indicates
that "other" inputs are used in the computation of the costs incurred by operating
a certain rail segment. These inputs are cost factors developed by USRA staff

to describe: loss and damage cost for net ton; car mile costs; car day cost;

car tire weight; empty return ratio; circuity of local and interline traffic.
Still, other inputs describe normalized maintenance expenses as a function of
traffic density aﬁd the car-day/trip-frequency table reports the number of days

a car will remain on branch as a functién of service frequency and type of

movement {(see Figures 8-A and 8-B).
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DIRECT MAINTENANCE CLASS/COST TABLE

0 MILLIONS OF GROSS TON MILES CELASS
0 DIRECT MAINTENANCE COSTS PER MILE

CAR—-DAY/TRIP-FREQUENCY TABLE

OFREQ

_'EZ...

~1 QU e Wb e

LCL.SEGMENT

19.00
15.29
12.05
11.07
10.43

9.14

8.00

LCL.SYSTEM

11.00
8.29
6.38
5.82
5.63

© 4.64
4.00

.200 5.000
2601. 3079.

INTERLINE

11.00
8.29
6.38
5.82
5.63
4.64
4.00

10.000
3471.

15.000 20.000 25.000
7463.

6035.

8906.

30.00C
10279.

35.000 40.000 9999.000

12399.

13393.

13606
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TIBLECT COMMODITY TLASC T CTCT I FOR ATLETTS o e oo e T T

0 STCC 1OSS DAMAGE CAR MILE COST CAR DAY COST CAR TARE EMPTY RETURN CIRCUITY, 1O0CAL CIRCUITY,INTER

$ / NET TON $ / CARMILE $ / CAR DAY WEIGHT RATIO RR TRAFFIC TRAFFIC LINE
1 .226900 .029000 2.890000 28.059000 1.760300 1.100390 1.163940
8 185100 071000 1.800000 28.400000 1.753500 1.105960 1.179480
9 185100 .026000 3.160000 30.880000 1.677500 1.097070 1.150300
10 011250 025000 2.730000 27.100000 - 1.827900 1.100530 1.152976
11 .007080 .024000 2.720000 26.920000 1.838100 1.100220 1.150760
13 185100 .160000 .067000 31.400000 2.143800 1.100100 1.199700
14 006200 .028000 2.720000 27.500000 1.850200 1.100700 1.158890
19 185100 .026000 3.250000 29.800000 1.652500 1.105660 1.166630
20 454900 .040000 3.110000 31.500000 1.964500 1.100200 1.167040
21 3.177600 .028000 2.340000 32.000000 1.762800 1.107500 1.167760
22 .185100 .026000 3.320000 30.100000 1.642400 1.103140 1.160560
23 185100 .028000 3.400000 33.850000 1569600 1.096560 1.166300
24 .082200 .028000 2,980000 30.480000 1.753000 1.100220 1.172050
25 2.353600 .025000 2.910000 27.890000 1.567500 1.108240 1.168210
26 .269800 .027000 3.360000 30.070000 1.662000 1.108080 1.168690
27 185100 .024000 4.050000 32.870000 1.721000 1.085730 1.140620  _,
28 .104800 080000 2.020000 31.030000 1.932900 1.101220 1.18528¢ =
29 .039200 .128000 .850000 31.140000 2.051400 1.100116 1191930 S
30 987500 .026000 3.210000 28.650000 1.588500 1.092730 1145030 7
31 185100 .026000 3.310000 30.480000 1.618500 1.094610 1.154880 &
32 086800 .031000 3.130000 32.370000 1.837000 1.101640 1.175890
33 .128900 .025000 3.070000 28.900000 1.837600 1.099450 1.154930
34 462900 .025000 3.050000 29.520000 1.746800 1.100130 1.156710
35 1.424800 .024000 3.420000 30.780000 1.800800 1090110 1.150310
36 1.905400 .028000 3.600000 32.500000 1.708000 1.103010 1.163330
37 1.174600 .021000 7.900000 35.600000 1.927100 1.096234 1.163070
38 .185100 .034000 3.890000 35.710000 1.720300 1.097390 1.161210
39 185100 .026000 ~ 3.100000 30.300000 1.573500 1.103260 1.162490
40 .185100 .028000 2.730000 27.400000 1.787300 1.102780 1.157630
41 185100 .026000 3.400000 31.700000 1.626000 1.096960 1.155060
42 .185100 .027000 3.800000 34.700000 1.645900 1.096180 1.153150
44 984800 .027000 3.720000 34.700000 1.574700 1.087480 1.142120
45 .873700 .026000 3.900000 35.500000 1.598100 1.083920 1.137810
46 185100 .028000 4,300000 40.290000 1.567000 1.073340, 1.124760




With this brief discussion of the various computerized input files employed
by USRA complete, we now enter a presentation of the "Intermediate Calculations"
suggested in the generalized flow diagram. Figuré 9 is a reproduction of the
report obtained through the analysis of the above described Ann Arbor segment.
Each of the ten major cost estimates shoﬁn in both the flow diagram and the
"Evaluation Report" are, with a few exceptions, aggregates of several component
costs which appear in this listing. The following discussion shall focus on
which of these intermediate calculations are used in the final estimate of the
major costs categories employéd within the Evaluation Report. No attempt is
made here to describe how each of the component costs are actually calculated
but are presented merely to suggest which type of costs were considered important
by USRA staff. The extended labels of each cost should prové:sufficient to
give the reader a general idea of the nature of each cost being accounted fof.

— — On-Branch Operating {osts (ONBOC) — -

ONBOC can be determined through a simple summation of the following inter-
mediate calculations: LUHC, CHC, SEC, OBFCC, OBCAB and LOTSC. (See Figure 9
for specific values) This can be verified by actually adding the various
component costs.

ONBOC = LUHC + CHC + SEC + OBFCC + OBCAB + LOTSC

357357 = 37752 + 79029 + 0 + 236411 + 4157 + 7

LUHC = Locemotive Unit Hour Cost
CHC = Crew Hour Cost

SEC = Station Employee Cost

OBFCC = On-Branch Freight Car Cost
OBCAB = On-Branch Caboose Cost

LOTSC = Local Traffic Switching Cost

-~ Normal Branch Maintenanee Costs {NBMC) — —
NBMC = NBMM + NBMO

501843 = 384556 + 117286

NBMM
NBMO

Branch Maintenance
Siding/Yard Track Maintenance

[
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ANN ARBOR RAILROAD

LUH
LUHC
CH
CHC
SEC
FREAK
FQ
OBCMC
OBCDC
OBFCC
CcM
CMC
CBDAYS
cBRC
OBCAB
LOTSC
GT
GTC
DMC
MC
NBMM
NBMO
TTM
TSSV
TSVGT
TSVFPT
LSV
GsV
TDRC
NSV

LOCOMOTIVE UNIT HOURS
LOCOMOTIVE UNIT HOURS COST
CREW HOURS

CREW HOURS COST

STATION EMPLOYEE COST
FREQUENCY DECHMAL NUMBER
FREQUENCY WHOLE NUMBER
ON-BRANCH CAR MILE COSTS
ON-BRANCH CAR DAY COSTS
ON-BRANCH FREIGHT CAR COSTS
CABOQSE MILES

CABOOSE MILE COSTS

CABOQSE DAYS

CABOOSE DAYS COST
ON-BRANCH CABOOSE COST
LOCAL TRAFFIC SWITCHING
GROSS TONS

GROSS TONS CLASS MILLIONS
DIRECT MAINTENANCE COSTS
INDIRECT MAINTENANCE FACTOR
BRANCH MAINTENANCE
SIDING/YARD TRACK MAINT.
TOTAL TRACK MILES

GROSS SCRAP VALUE, STEEL
GROSS SCRAP VALUE, GOOD TIES
GROSS SCRAP VALUE F/P TIES
GROSS SALVAGE VALUE, LAND
GROSS SCRAP VALUE

DISMANTLE AND REMOVAL COSTS
NET SCRAP VALUE

1300 DUNDEE — OWOSSO

3120.00000
37752.00000
3120.00000
79029.60000
0.00000
5.00000
5.00000
19003.21080
217407.88100
236411.0918
45136.00000
1895.71200
260.00000
2262.00000
4157.73200
6.74960
788269.82400
.78827
267257.20000
43890
384556.38508
117286.37910
115.80000
3463867.50000
122214.40000
0.00000
31551 8.00000
3901592.80000
1042200.00000
2859399.50000

31)
32)
33)
34)
35)
36)
37
38)
39)
40)
41)
42)
43)

44) .

45)
46}
47)
48)
49)
50)
51}
52)
53)
54)
55)
56)
57)
58)
59)
60)
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RETNSV
MOWS
TRANS
MCLAC
TCLAC
OBCM
OBTTM
OBNTM
0OBGTM
GTMC
cIs

Is

cl

IcsC
NIS
iTsc
TSC
LDC
IcSD
RTD
ITSD
OBSD
OBCD
OFBCDC
OFBCMC
OFBFCC
SCO
FRAI
FRA2
DELTA

LISTING OF INTERMEDIATE CALCULATIONS

RETURN ON NET SCRAP VALUE
M O W SUPERINTENDENCE
TRANS. SUPERINTENDENCE

MOW CLERICAL SUPPORT, ACCIDE
TRANSP CLERICAL SUPPORT, ACC
OFF-BRANCH CAR MILES
OFF-BRANCH TARE TON MILES
OFF-BRANCH NET TONE MILES
OFF-BRANCH GROSS TON MILES
GROSS TON MILE COSTS

CARS RECEIVING IND. SWITCH
INDUSTRY SWITCHING COSTS
CARS INTERCHANGED
INTERCHANGE SWITCHING COSTS
NUMBER INTERTRAIN SWITCHES
INTERTRAIN SWITCHING COSTS
TOTAL SWITCHING COSTS

LOSS AND DAMAGE COST
INTERCHANGE SWITCHING DAYS
RUNNING TIME DAYS .
INTERTRAIN SWITCHING DAYS

OTR OFF-BRANCH SWITCHING DAYS

OFF-BRANCH CAR DAYS
OFF-BRANCH CAR DAY COSTS
OFF-BRANCH CAR MILE COSTS
OFF-BRANCH FRT CAR COSTS
STATION CLERICAL

. UPGRADE TO TRACK CLASS i

UPGRADE TO TRACK CLASS 1
FRA2 LESS FRA1

237330.19170
13020.00000
1210.24800
14137.90588
5510.23200
310233.25675
8960410.29518
8108308.22635

17068718.52153

25603.07778
8.00000
167.57520
13361.00000
78594.74640
15853.00000
53500.70440
132263.02600
145648.11976
6680.35058
717.54654
8113.58314
32.00000
15543.48026
7712506616
11466.32543
88591.3915%
37395.44160
0.06000
170% 3.57371
170183.57371



— — Return On-Branch Salvagé Value {ROBSV) — —

ROBSV = RETNSV

237330 = 237330

RETNSV = Return on Net Scrap Value
— = Branch Overhead Costs (BOC) — —

BOC + MOWS + TRANS + MCLAC + TCLAC

33878 = 13020 + 1210 + 14137 + 5510

MOWS = M.0.W. Superintendence

TRANS = Transportation Superintendence

TCLAC = Transportation Clerical Support, Accident
MCLAC = M.0.W. Clerical Support, Accident

— -~ Property Taxes on Branch — -

This estimate differs from others since it uses line questionnaire data
as a basis fbr its calculation exclusively. Although a calculation is attempted,
line ten within the Evaluation Report will always be set to zero since no line
~— specific property tax information -- exists.
—— Off-Branch Operating Costs (OFBOC) ~ -
OFBOC = GTMC + TSC + LDC + OFBFCC + SCO

429501 = 25603 + 132263 + 145648 + 88591 + 37395

GTMC = (Gross Ton Mile Costs

TSC = Total Switching Costs

LDC = Loss and Damage Costs

OFBFCC = Qff-Branch Freight Car Costs
SCOo = Station Clerical

The analysis technique designed by USRA ignores the costs and revenues

assoclated with-bridge traffic. Bridge traffic is defined as that traffic

which uses a rail segment as a means of completing its trip but has neither

its origin nor its termination along that segment. The computerized routine
will always set line fourteen within the Evaluation Report to zero.

REHABL = FRAL

=20

FRAl = Upgrade to-Track €lass I
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REHAB?Z = FRAZ2
170184 = 170184
FRA2 = Upgrade to Track Class IT

Once the nine totals have been estimated for the cost categories

1

described above using the procedures just reviewed, they are employed in
the Evaluation Report to conduct a series of tests. The squential subtraction
of each cost total from the revenue estimate yields "a test" in which the

USRA analyst was able to determine the economic viability of a rail segment.

The analyst was, through this testing procedure, able to isolate which cost

categories were contributing most heavily to the profit or loss of the line.
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A GENERAL DISCUSSION - THE MICHIGAN APPROACH TO VIABILITY ANALYSIS

The USRA estimates (using their version of Viability Amalysis) that the
Ann Arbor Railroad lost in 1973 approximately $638,310 by operating its rail
line from Dundee to Owosso. Many people familiar with railroad economics
believe this estimate has been inflated through the inclusion of certain ;osts
not actually applicable to the branch line situation. The designers of the
USRA model have equated variable costs with avoidable costs. From their point
of view, when the traffic which was generated and/or attracted to an abandoned
segment is shifted to main line segments, as they assume it will be, it will
cause the railroad industry to become more efficient since fewer trains and
trackage will be needed to move the same amoﬁnt of traffic. If only a single
branch line were abandomned, its‘traffic would have an insignificant impact
on the operation of trains in the area. But as more and more lines are abandoned,
the variable costs associated with the operation of those lines can be avoided
to a large extent because a single train can now be used to pull, for example,
one hundred cars where prior to branch line abandonment, perhaps ten trains
were used. This assumes, of course, that these one hundred cars can be collected
at the séme time of year and are headed in the same direction. This, as pointed
out above, seems very unlikely to occur. Therefore, all those costs included
by the USRA aé being avoidable with abandonment should be modified to more
accurately reflect the situation as this Department perceives it. The following
is a discussion of those costs which have been lowered to reflect the fact that
many costs, as included by the USRA, are actually unavoidable, i.e.,, they will be
incurred by the railroad company regardless of tﬁe operation of a2 branch line
or not. Since these costs are unavoidable, they should not be allocated to any

specific type of rail segment -~ light-density branch lines included,

=27




=« QOn-Branch Operating Costs — *

As has been shown in the above presented formula, this cost category has
five components: 1) Locomotive, 2) Freight-train car, 3) Caboose, 4) Crew-Related
and 5) Station-Related Costs. Each category will be presented in turn.

1) LOCOMOTIVE
The USRA charges locomotive-~related cost at a rate of $16.39 per

locomotive unit-hour which were advanced as variable on a systemwide basis.
They were applied to branch line locomotive operation by apportionment. Because
of this, their avoidability as to specific light demnsity lines is questioned.
While the elimination of one light density line may save locomotive miles or
hours, it is highly unlikely that it would save an amount equivalent to that
generated by a complete unit. A locomotive can only be disposed of in toto -
i.e., since it 1s an indivisible piece of equipment, there is no potential savings
of a locomotive; the disposition is complete or not at all. Abandoning a line
will save hours or miles of locomotive operation and therefore their associated
costs, but this will certainly not include those costs associated with the
complete unit. Locomotive-related costs avoided by reduction in miles or hours
operated are, themn, rightly charged to branch lines. TUSRA has overstated such
costs, however, as a result of using system average unit costs, Light-density
branch lines are generally severed by low-horsepoﬁer locomotives which pull
fewer loads and empties, providing infrequent service over short distances as
compared with systen operations. The nature of the work performed on light-density
lines is similar to that done in yards. Therefore, the expenses per unit-hour
should be associated with vard locomotive expenses per unit-hour. When this
fact 1is realized and adjustments are made to the total cost of locomotive operation

on branch lines, the $16.39 unit-cost utilized by USRA is significantly reduced.

#*The unit cost magnitudes used for illustration are, in all cases, those from
the Penn Central Railroad.
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For a discussion of how the warious sub-costs were reduéed in response to thisr
shift in economic perspective, one should consult the Task 3 Report prepared by
R. L. Banks and Associates in a new estimate of locomotive unit-costs —.$9.93.
It is this figure that will be used in the future execution of the Michigan
version of the USRA model.
2) TFREIGHT-TRAIN CAR COSTS
While the freight train car costs developed on a mileage basis
for "typical" cars by commodity type seem reasonable, it is hoped that in future
applications of the Michigan Model these costs can be refined by using a seven-
digit STC code rather than the two-digit system used in the original USRA model.
3) CABOOSE COSTS
This Department has removed the $8.70 per caboose~day that was
used by USRA in their calculation of on-branch operating costs on the basig that
discontinuance of service on a specific branch line is not likely to aid a rail
company in the avoidance of such costs. As In the case of locomotives, a cabogse
is indivisible and associated costs can be avoided only when it can be shown
that traffic on a branch line is of such a magnitude that it requires the services
of a caboose in and of itself. This will not normally occur in a branch line
situation.
4) CREW COSTS
It is unreasonable to assume, as the USRA methodology does, that
the cost of a train crew can be saved with the abandonment of a line when the
crew works the line for only a few hours per day or week as part of its regular
assignment. Where such a savings is demonstrated, these costs are properly
asgsociated with the line's operation and accounted for in the "Evaluation Report'.
USRA also used an overtime wage scale in situations not deemed appropriate.

Straight-time wages are generally charged to branch line operations, but when
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it is found that a créw serving a branch regularly works overtime which could
be eliminated or reduced by discontinuance of service om the branch, even though
the crew continues to work elsewhere, the branch crew time is charged, in the
Michigan methodology, at overtime rates.
5) STATION EMPLOYEE COSTS
The costs charged by USRA to branch lines as a result of manning
rail stations are system averages. The Michigan methodology will, in the future,
. incorporate a more realistic "direct" cost of the employees involved.
- = Mormal Branch Maintenance Cost — —

This cost category ig comprised of two component types - direct and indirect
maintenance costs. While USRA's calculation of direct normal maintenance seems
appropriate, their charges to indirect branch maintenance are incorrect. The
following is a list of those costs which cannot be avoided with branch line
abandonment as USRA contends, unless they can solely be related to a specific
line.

1. MISECELLANEQUS STRUCTURES

2. ROADWAY MACHINES

3. DISMANTLINGVRETRIEVAL EQUIPMENT
4. SMALL TOOLS AND SUPPLIES

5. RIGHT-OF-WAY EXPENSE

6. PUBLIC IMPROVEMENT MAINTENANCE
7. REMDVING SNOW, ICE AND SAND

Since these costs are unavoidable, they are excluded from the Michigan
methodology. Several studies have shown that when the non-avoidable nature
of these charges are taken into account, most branch line maintenance costs

have been overstated by approximately 20 percent.
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—— Return on Net Salvage Value — —

The USRA has assumed that each bankrupt rail company forgoes 8.37 of
the salvage value of a rail line in the form of an opportunity cost by keeping
the line in service. There is no debate‘with either the logic of the opportunity
cost or its assigned interest rate. The Michigan accounting approach differs
with that used by USRA in that it does not value the steel, ties, and land
associated with each line as highly as did USRA. Since most track in Michigan
is léss than the 100-pound weight assumed by the association and because it
considerably over and understated the value of land per acre along various
Michigan linés, the net salvage value per mile of $24,562 is not satisfactory.
The long term rail planning process will gather line-specific data concerning
both the value of land per acre and rail weight per mile.

-~ = Branch Overhead Costs — ~

Present statistics have required the USRA to analyze each branch line
individually. While 1t is true that in the aggregate, the discontinuance of
branch line services or several lines may impact system—-level overhead costs,
it is mot correct to.assign such sévings to specific branch lines Because they
are not generated as a result of operating any particular line. They are incurred
simply as a result of conducting business. It is recognized that overhead
costs may be saved through discontinuance of services in some cases - e.g.,
when the level of traffic on a line reach certain magnitudes, the Michigan
methodology is based on this reasoning.

-~ — Property Taxes — —

Currently, line specific property tax data does not exist for Michigan

branch iines. This information, as well as other applieable tax data, will

be collected and utilized in future runs of the analysis.
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—— (Off-Branch Operating Costs — —

The USRA has assumed that branch line discontinuance will, in the éggregate,
permit the savings of many road-train crews and similar train—related {(variable)
cost categories. This assumption may be true; but, in the present context,
where the statute has required the assessment of avoidable cost on a line-specific
basis, it is irrelevant, The Michigan method is based on the view that abandonment
of no single marginal light density line would, by itself, reduce the number of
trains on the main-line system and therefore would not significantly impact the
carrier's overhead costs. In addition, USRA charged loss and damage costs to
branch lines on all interline traffic when, in fact, these costs are shared betweén
fhe involved roads., The Michigaﬁ methodology makes an appropriate adjustment
to overhead costs by reducing loss and damagé costs on interline traffic by one
half.

-~ Branch Overhead Traffic — —

The USRA haé cited the extreme difficulty of dealing with overhead (bridge)
traffic in an efficient manner as reason for excluding it from its light density
line evaluation. Such exclusion understateé the importance of certain branch
lines to the profitable operation of the system. USRA, in devising its "system"
plan, failed to take into account, system implications of proposed network
alterations, It assumed that branch line traffic would continue to move albeit
via a different routing., No attempt was made to monitor the impact that this
traffic rerouting would have upon the costs and revenues of those branch and
main lines which would be required to carry the additional tréffic burden.

Perhaps one of the best means of approaching this bridge traffic problem would

be through the use of the "Full Allocation" method mentiomed in the introduction
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in conjunction with the standard transportation procedures of trip table
construction, network building and traffic assignment. Given that the use
of such procedures is beyond the short-range capabilities of this Department,
the USRA methodology might be made more realistic by estimating that portion
of ﬁn branch expenses which are not avoiaed with abandonment. From this
perspective, then, the expense of moving overhead traffic on the branch should
be deducted from the avoidable expense charged to the branch,

Whére a reasonable determination of the new routing of overhead traffic
can be made, any greater (or lesser) mileage, as compared with movement over
the branch, should be taken into account. If the new routing is longer, the
added expense would serve further to reduce the eXpenses to be avoided by branch
discontinuance.

—— Rehabilitation Cost — -

The USRA has determined the expense of reﬁabilitating branch lines by
applying cost factors on a segment-by-segment basis to the number of ties needing
replacement and the number of grade crossings and turnouts needing repair. The

cost factors utilized were:

COST PER TIE INSERTED $32.38

COST PER MILE OF RAIL INSTALLED $33,856.10
COST PER TURNOUT $1,033.60
COST PER GRADE CROSSING $5,367.05

There has been an extended debate over whether these cost factors and the
replacement estimates are valid. For example, USRA found need to repair an
extremely large number of grade crossings, There is a real question as to
whether repair of all of these crossings is needed to bring the line up to
FRA Class I. 1In addition, turnouts have been, without any reference to reality,

estimated upon the basis of a set number per mile. A special study was conducted
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by this Department to calculate actual replacement needs at costs which
reflect the line specific situation. It is the results of this study that

will be used in any future use of the Michigan analysis.
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THE USRA COMPUTER PROGRAM

It was mentiomed in the introduction to this report that subsequent to
a generalized discussion of both the USRA and Michigan versions of Viability
Analysis, a more technical presentation of the analysis would be undertaken. {
This éection begins that presentation. ihose not interested in the internal
logic of the program should skip to the next section where an extensive
comparison of the differences in the two techniques is made on a single
Penn Central study segment.

The following pages include a full listing of the "Viability Analysis"
computer program as received from USRA. The program (see Figure 10) originally
written in Fortran IV for an IBM 370 and compiled via the FORTGCLG compiler,
has been modified to run on the CDC 6600 SCOPE batCh operating system. While
several modifications have been made to allow more efficient pProgram execution,

the majority of changes to the IBM version have been made simply to permit

. the program's compilation on the CDC system by means of the 6600 "Fortran
Extended" compiler. Those conversant with the Fortran programﬁing langﬁage
should be able to detect which portions of the program are used in computing

the output data which have been printed in both the "Table of Intermediate
Calculations'" and the "Basic Branch Line Evaluation Report". This process
should be facilitated by the numerous ''comment' statements which have been
inserted for purposes of identification and description. Additional diciphering
of the program has been provided with the inclusion of a list of "Variable
Definitions" (Figure 11) and a "Flow Diagram" (Figure 12). The variable
definitions list indicates a variable's name as used within the program, the
number of elements specific to each variable (e.g., IPTSW(9)), a short description
of the variable, its type (i.e., I = Integer, L = Logical, etc.) and its

function (i.e., Con = Control,  In-= Input, Out = Output and Int = Intermediate).
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Once the reader is familiar with this list, he may begin to follow the
flow of the program's logic as presented in the diagram. Although certain
questions concerning the prggram's operation may remain after reviewinglthe
material in these three figures, one should have a fairly good "feel"” for
the overall manipulation of data within the program. The more important input
files have alreadyrbeen-identified and examples of each presented above. Several
other input files are not actually used in the calculation of the intermediate
costs but rather are simply "header" data which are used in the labeling of the
printed ocutput (see the variable definition list). TFamiliarity with the control
variables should prove useful in a more complete comprehen;ion of the flow diagram.
The meaning and use of the Intermediate calculations as shown in the definition
list sﬁould, by now, be clear. WNote: It should be pointed out that those variables
which relate to the program statements which begin at line 740 (follow the
numbering scheme at the far left of the program listing) are not of importance
to us here. -They provide the analyst with a series of statistical summaries
descriptive of a line's operating characteristics. No mention of these tables
has been made before and none shall be again. For this reason, one need not
concern himgelf with the last four pages of both the list of variable definitions
and the program flow chart, unless, of course, he wishes to know the nature of
these summary tables. A study of the initial portions of all three figures
(i.e., up until the variable TESTLS is first employed) should brove sufficient
to give one considerable knowledge of the way in which the program determines
those costs printed in each "Branch Line Evaluation Report'.

Perhaps a better means of helping one to comprehend the wiability érogram
would have been to trace how each of the various input files are utilized

within the analysis on a statement by statement basis., The mere size of the

input files and the complexity of the program in terms of the number of calculations
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made has, however, prevented the adoption of this approach. Several manuals

are already in existence and could be consulted if one desires to gain a

deeper understanding of the more technical aspects of the program's operation.*

*Viability Analysis Programmer's Manual, United States Railway Association,
Washington, D.C. 20595

*Cost Development Procedures Manual

Ll Rail Services Planning Office ‘
¢ Washington, D.C. 20423
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MCHRL ' ' CDC 6600 FYN''¥3.0-P380 OPT=1

PROGRAM MCHRL(INPUIeOUIPUTaTAPEls?APEZoTAPE#yTAPE9-TAPE109
“‘lTAPEl#oTAPEl&oTAPtl?oTAPEEOsTAPE13 oUTPUT}
“GECLARE VARIABLES AS INTEGER OR REAL AND SET ARRAY SIZE
' REAL LOCAL {50952 +CONRL (50+5) s INTER(50+5) »STCC(50+73 sTCO(50) ¢
15E6t48),IASK(IQ).CF(QB}sCD(7s3}-DRH(2-10)95TATE€3):SEGMNT'
i%° MCLACsICSDI»17SDIs
ZLUHC!LUHSIMCQNBMM!NBMO!NSV’ISINIS’ICSCS!ISCOLDCDCONINT‘EO’S)9.
3ICSD;lTSDsLUMCgTOTAL(SO»S)
I INTEGEK AARFOsRRyR+TAPNL+ TAPNZ »OUT+ERRERRORS s RNAME (10} »
‘lCFH(éleOBsTH(19;15)ob&GNOM(#leO)eNAME(lbIrPAGEoSTUBSl?E-Q)v
12C1AAKYC2AARSCCF T sERRL 1ERRZ sERRIvERR4
INTEGER  TLsACTUALsPOSTITNsMINgWHERE yWHLIST (9]} o T6 s TAPNS
LOGICAL ENDF .
INTEGER  T2{5001»¥5(500)
"DIMENSION IFTRI(9910)
INTEGER QUTB»OUTC
REAL ZIP(60)
REAL T3(500)T2(500)
LOGICAL WHAT» KREWT:ITRYPSsIFGOOD
LOGICAL IFI;IFlIsIFIIIwIFIVsIFVsvaIsI§VI§9!FVIII:IFVIIBolFBAD

MOREALT OUTLST (729 s MOUWS

07/01775
PLUS3
PLUS3

USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
PLUS3
USRA_
USRA
USRA
USRA
USRA
USRA

'l USRA
H-USRA

1 ~COMMON/OUTLST/ LUHs LUHCs CHs CHCe SECs FREAK! RFQs 0BCMCy OBCOCY! USRA

‘1 TOBFCC» " CMy CMCs CBUAYSs CHBDCs OBCABeLOTSCeGTs GTCe DMCs IMCo

'Z NBMHs NBEMOe TTMs T3SVs TSVGTs TSVFPTe LSVe GSVe TDRCe NSVs
'3 RETNSVy MOWSs TRANSs MCLACs TCLAC.QOBCM» OBTTMe OBNTMe 0BGTMs
"4 -GTMCs CISs XSs CIs ICSCse NISs ITSCs  TSCe LDCs ICSDe o

5 RTDs 175D, 0BSDs OBCDs OFBCDC+OFBCHMC» OFBFCCs SCO»
& FRAL» FRAZ2s DELTA
REAL TESTLS(18YTESTK (L4} LSV 0TSC
DIMENSION SNAM{500s15)¢ RQHI(SOO:S}o DOUT {30}
INTEGER SNAM '
DIMENSION ITALY{9:2)

REAL OQUTLT (509916}
LOGICAL IPTSW(9%)
INTEGER FOUND
DIMENSION IPX(9)
DIMENSION IN(2)
EQUIVALENCE (ZIP(1)sLUR} '
DATA ENUF/.FALSE,./ s
DATA MINE/ 1/

DATA IFTRT/#HI-—O;%“II—*;#HIII*shH[V'“v#HV‘“P94HVI*'94HVII“v
2#4RVEILE s 4HN-BR e 4HNORMs4H RET 9 4HBRAN 4HROPE » &HOFF =2 4H OVEs
2#4H=A  +4HANCHs4HAL Be4HURN 24HCH Us4HRTY +4HBRAN+4HRHEA
224nIMPRy 413 OPEs4HRANC 4HON Bs4HVERH4HTAXE :4HCH D94rD (8.
2440V INs AHRATIT 9 4HkH MA s 4HRANC s 4HEAD 24HS ONs&4HPERA4HRIDG
ZH4pHEG TRyaHNG CoorINTEs4HH SA+4HCOSTohH BRA:4HTINGs4HE)Y T»
Z94HACK +4HOSTS+4HNANC s 4HLVAGs4HS = s4HNCH s4H COSs4HRAFF 4

= O N W

4H s 4HSTS 9 5%4H 2 2%4HLASS e TR4H s2W4H [/
DATA TAPN&/4/
DATA OUTB/97.0UTC/L1G/
DATA JTALY/4HI y4H1 1 s4HELT saHIY o 4HV 13
1 4HVI  s4HVIT +2%4HVITLsT®4H v4H=A s4ii-B /
CDATA WHLIST/3+597+9s11s13s15+17+19/

2#4HTO Foan s4HE COsalE s 2%4h s&HTS  94HIC  $2%4HRA Co

USRA
USRA
USRA -
USRA
USRA .
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
PLUS%
USRA
PLUS3
USRA
PLUS2
USRA
USRA
USRA

USRA .

USRA
USRA
USRA
PLUS2
USRA
USRA
PLUS
PLUSZ
USRA
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PROGRAM

60

.'65

T
75

80

G0

95

100

105

MCHRL C coc 6600

3333

c
.

616

GATA IPK/3&5?7|90lli13!15v17s19/
- Do 3333 1=1+9 .
IPISW(I)=.TRUE

 LN=100
FOUND=0

M=1¢0

WHAT=. TRUE, -
IFI=aTRUE.
IFII=sTRUE.
IFI1I=aTRUE.
IFIV=.TRUE«
IFV=.TFRUE,
IFVI=.TRUES -
IFVII=.TRUE, LT
IFVIII=.TRUE,: .
IFVIIb=.TRUE.

IFBEAD=,.FALSE.

CASSIGN NUMBERS TO LOGICAL TAPE UNITS ~ TAPE]
= CARD DATAs OUT = OUTPUT DATAs ERR = ERROR

TAPNLI=1
TAPNZ=Z
ouUT=13
ERR=14
ERRORS0

ZERQ QUT QUTPUT LIST
Do €16 I=1460
ZIP{1}=0.,0

€ . INITIALIZE OUTPUT SEQUENCE
c

211l

OO0 O

o
t

WRITE(14,2111)

WRITE (10,2111)

WRITE (20+2111)
WRITE(912111)

WRITE(13,2111)

FORMAT (1H »5Xs5H )

LINE“

FOR 1 TO 7 DAY FREQUENCY OF SERVICE
READ{(TAPNZ 180}
READ(TAPN2+80) ({CD(IsJ}sJ= l:3lnI=197)

FIN V3.0-P380 OPT=]

S
g_07/011?57

.. USRA .
" USRA e e
et T
o.oo.es
USRA '

o ysRAY 2
" USRA" NT-V

USRA
;MSRA~)
USRA

© .. USRA sgff
. USRA
'SPLUSSHE*

‘USRA - .-

CUSRA -
USRA T

. USRA. .

- USRA - -7

USRA
USRA

= TRAFFIC TAPEs TAPEZ USRA ..

MESSAGES

= = READ LOCAL TO SEGMENT: LOCAL TO S?SIEHe AND !NTERL!NE CAR DAYS

READ DIRECT MAINTENANCE COST/MILE -FOR 10 FREIGHT CLASSES r

"READ(TAPNZ.81) ({DRM(I+J)sJ=1+10)s]= 1,23‘

READ RAILROAD NUMBER AND NAME:
READ(TAPNMZ+105) RR:(RNAML(I)’I=1le)
READ COST FACTOR HEADINGS
READ(TAPNZ2,106) ({CFHITI»J)»J=1s10)»I=1s48)
READ 48 COST FACIORS
IF (WHAT) WRITE (1495003)
READ(TAPNZs1021) (CFiT}sI=1+8)
IF(wHAT)wRITE(l4,b004)(CFtI)gI“ivB)

USRA
PLUS3
PLUS]
_USRA
USRA -
USRA .
USRA
USRA
USRA
USRA
CUSRA
- USRA
USRA -
USRA ©
. USRA -
: USRA
USRA
USRA
USRA .
" USRA
USRA,

USRA
USRA .
. PLUS3.
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
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PROGRAM

115

120

125

13¢

135

140

145

150

155

160

165

MCHRL COC 6600 FIN ¥3.0-P330 OPT=1

READ{TAPN2+1022) (CF(I)+I=9+16)
IF (WHAT) WRITE (14950043 (CF{I}s1=9916)"
READ {TAPNZ+1023) (CF(I)s1=17924).
IF - (WHAT)WRITE(14+5004) (CF (1) o T=17524)
READ (TAPNZ,1022) (CF (L) +1225432)
IFAWHATIWRITE (1495004) (CF (1) 9 [=25532)
READ (TAPNZ2+1022) (CF (1) 1=33+40)
IF (WHAT}WRITE (1455004) (CF (1) »[=33540)
READ (TAPNZ51022) (CF(I)sI=414+48)
© IF(WHATIWRITE (1455004) (CF{1) s I=41+48)
5003 FURMAT{1HLs#® COST FACTORS #)
5004 FORMAT (/8{1XsF13.6)/)
C ©  READ COST AND WEIGHT DATA FOR 50 STCC CLASSIFICATIONS
' DO 808 11,50 A
. READ(TAPNZ+101) (STCCLIsJ) s J=ksT)
808 CONTINUE
c READ TASK HEADINGS
DG 809 1=1+19 _
READ{TAPN25107) {TH(IsJ}sJ=1s15)
809 CONTINUE
c READ SEGMENT DATA HEADINGS
DO 810 I=1+48 :
READ(TAPNZ,108)  (SEGROW(1sJ)sd%ks10) -
810 CONTINUE
C--READ HEADINGS FOR INTERMEDIATE CALCULATIONS
DO 651 J=1.72
READ(TAPN25109) (STUBS(1sJ)sJ=1+9)
851 CONTINUE
C--BEFORE LINE-BY-LINE ANALYSIS DO-LOOPs PRINT ouT:

¢
Cms . STCC ARRAY OF COMMODITY CLASS FACTORS .-
Cam ORM ARKAY OF DIWECT MAINTENANCE COST CLASSES/FACTORS
C-= CO_ARRAY OF CAR DAY COSTS BY FREGUENCY/TYE SERVICE
- PAGE=1
WRITE (}14550) PAGE
WRITE(14391)

D0 321 K=1.+50 : ’
IF{STCCI{Ks1) o NEs0+00) NRITE(14992) KalSFCC(Kansdsls?D
321 CONTINUE
C-=-NOW LIST Ont THE SAME PAGE OF CONSTANTS THE DRM ARRAY 0F GROSS'

C==TONNAGE CLASSES AND THEIR CORRESPONDING DERECT MAINTENANCE COSTS

C~=PER MILE
PAGE=PAGE+]
WRITE(14593) PAGE
NRITE(34994)(DRM(loJ)vJ-lolﬂl
WRITE (14995} (DRM(2+J) s d=1910} .
Cu=NOW L IST CAR-DAY/TRIP—FREQUENCY TABLE
. WRITE {14496}
WRITE(14+97)
DO 801 1I=1+7
WRITE{14498) T (CO{EsJ)vJI=103)
801 COWTINUE
WRITE (14s2112)
READ (1641 044)
DO 305 MNN=1+%00

07701715

USRA
. USRA
USRA
- USRA
USRA
‘USRA
USRA

- USRA

USRA
USRA
PLUS
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
_"USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
_USRA
. USRA
USRA
USRA
USPA
USRA
USRA
USRA
USRA
. PLUS3
USRA
USRA
USRA
USRA
. USRA
USRA
USRA
‘USRA
USRA
USRA
PLUS3

. USRA -

10,26.32,

109
110
"1l
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115
116
117
118
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124
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130
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PROGRAM  MCHRL ' ' | CDC 6600 FIN V3.0-P380 OPT=1 07/01/75 10.26.32, PAGE 4

READ(16+1044) ARRy SEGMNT s {NAME(J) 9 =115} s PLUS 5
# (STATE(J) s J=1s3) ' , o ' USRA 164
IF(EQOF (16} Y306, 802 -« : . ST PLUS K
802 CONTINUE L B S ‘ ' . PLUS R |
170 T TS ENNI=NN ' : o USRA © 165
- T 305 T4 LNN) =SEGMNT : . - USRA 166
306 Te=N-1 - ' . . USRA 167
REWIND 16 ‘ - USRA 168 '
S POSINN=1 : : USRA 169 <
175 : 1ACT=1 . - o USRA . 170
IF (WHATIWRITE (1455001176 : ‘ USRA 171
IF(wHAT)WHITE(IQsSOOE)(T&(NN)-NN-RQTG) . USRA 172
c . . USRA . 173
. oo DO S000 NN=151000. , ) ‘ - USRA 176 .
180 " 7 READ(TAPH13300)SEGMNT R o . PLUSS - C
300 FORMATI10KsA4) : - PLUS3 11 : : '
IF(EGF (1) )10001,308 o » USRA 179
308 CONTINUE S . USRA 180
© Te{NN)=HNN , ' USHA 18}
185 - ©9900 T3 (NI =SEGMNT , ‘ USRA 182
10001 TI = NN-1 . . - ' USRA . 183
‘ . IF{WHATIWRITE (1435001} Tl AR s : ~ USRA 184
5001 FORMAT {1H1 55X s [6) : ‘ o T USRA .- 185
, 5002 -~ FORMAT (/25(1X2A%4)) S USRA 186
190 ) IEcwHAT)WRITE(M-SO(Ja)(TSGNN),NN 1971 ' o - USRA’ - 187
N T 1S THE NUMBER OF SEGMENT.RECORDS ON TAPEl.ss _ USRA 188 - -
c T2(1) WHERE I IS 1-500 AND wWilL BE A POSITIONAL POINYER\ _ USRA . 189 ' ) .
- ¢ TO WAICH RECORD ONM TAPEl THAT A SEGMENY CODE OfF USRA 190 .
c T3(I) MAY BE FOUNDooos USRA 151
195 IFLWHATYGO TO 777 : . . USRA 192
REWIND TAPHN] : . o . USRA 193 o
ACTUAL = 1 . USRA 194 ‘ e
POSITH =1 USRA 195 .
‘ NBTR=0 ‘ . USRA 196 : o
200 NBSR=0 i i USRA 197 :
. IFLAG=O , LSRA 198
C-=BEGIN LINE-8Y-LINE FEASIBILITY ANALYSIS CALCULATIONS T USRA 199
v INITIALIZE ERROR FLAGS - MTD= MISSING TAPE DATA+ USRA 200
c MSD= MISSING SEGMENT DATA¢+ ERRl= SEGMENT NUMBER MISMATCHe USRA 201
205 . € ERR2= CARD SEQUENCE ERROR+ ERR3= RAILROAD CODE MISMATCHe ‘ USRA 202 ‘ .
. C ERR4= STATE CODE MISMATCH USRA 203 S ' b
READ (TAPN4+1G3) ~ ‘ : PLUSS 3 '
590 MTD=0 : ' ~ USRA 204
: MSD=0 _ USRA 205 '
210 ERR1=0 : . USRA 206
. ERR2=0 . . o - o . ‘ ) » © USRA . 207
ERR3=0- - A " _ R o _ USRA 208
ERR4=0 S . : LT USRA 209
IFLAG = 0 - o USRA 210
21s c READ LIME SEGMENT CHARACTERISTICS DATA ' < USRA 211
600 READ(TAPN4»103) ISEGLJ)sU=Lrad) ‘ S PLUS 2 iy
IF(ECF{4))700s601 ‘ " USRA - 213 ‘
601 CONTINUE ) . : USRA . 214
DOUT (2) SEG(T) ‘ ‘ _ SN USRA 21%

nwon

220 DOUT (3} = SEG12) o USRA 216
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PROGRAM

225

230

235

240
245

250

260

265

270

27%

MCHRL

611

6lz

10100

10101

iol1l

101902

- 10112

10113

10200

io21¢

10300

10310
10500

6i11

DOU?!4) E StG(lh}

IF (SEG(1) NE. 940 -00Rs SEG(36) +NE..9.0} 6O 10 dlxg,\; N

HRITE(ERH’167) SEG(6)
NBSH=NBSR+1

60 TQ 612 L Lo e e

CONTINUE C : : SO
IF (SEG(1) .EQ. 140 +AND. SEG(36) .EQs 2.0) 60 T0 612

WRITE(ERR,160) SEG(6) - Lo e e

ERRORS=ERRORS+ ]
BACKSPACE TAPN4
60 TO 590
CONT1NUE
L INESSLINES+1
DO 101C6 I=1»T1. '
IF(T3(I) .EQ.SEGI6)} GO TO 10200

CONTINUE .
WRITE{ERK+10101) SEG{6)
FORMATII] /5Ky Bummmm NO TAPE RECORD FOUND TO HATCR REQ*:

#EST FOR SEGMENT ®eh4e# -—--—*)
Do 16111 I=1.T6
IF{T4{1) JEQ.SEG(6)IGO TO 10112
CONT INUE
wRITE(ERRviOIOELSEﬁlﬁ) ‘
FORMAT{1HI ¢/% w~w== NO DATA FQUND TO MATCH REQUEST FOR ®y
#SEGMENT ¥pA4e% NO CALCULATIONS WELL BE MADE ﬂ,,--q) .
ERRURS=ERRORS+1
G0 To 590
CONT INUE
READ(16y 2044}
DO 10313 II=lslt
READ(lo.loaalARRsSEGMNIs(NAME(J)»J—l»lSBo
(STATE(J)Y s d=133)
CONTINUE
REWIRD 16

TOTAL(50s1) = 0,0
60 TO 181
POSITN = 1 o A .
IF (POSITN .EQ. ACTUAL) GO TO 10500 ,
IF_(POSITN .GT. ACTUAL) 60 TO 10300 '
N = ACTUAL - POSITN :
DO 10210 [ = 1sN . o R
BACKSPACE TAPN] ‘ : : :

ACTUAL = ACTUAL = 1
60 10 10500 . . _
N = POSITN = ACTUAL
DO 10310 I=l.N . :
READ (TAPNL s 103)
ACTUALSACTUAL+1
CONTINUE
READ LINE SEGMENT TRAFFIC AND REVENUE DATA

CALL REED(IAPNI9AARsSTATEuSEGMNTsNAMEoLOCALlCONRLaINTER;ENDF)
IFIENDFIGO TQ 700

CONTINUE

DOUT (1) = SEGMNT

coc 6600 FTN ¥3, O*PSBO 0PT=

OUSRA L
L USRATL
-"»'fPLU53‘=~
L. USRA .
. USRA S |
L USRA 7
. PLUST

" USRA™ {
USRA . .0,
USRA -
-PLUSY .
USRA "

USRA

USRA - ..
USRA_"
© USRA® -
S USRA'
PLUS
© PLUS
USRA -
‘USRA ¢
USRA™
. USRA
PLUS
© PLUS
PLUST. .
USRA
USRA
PLUS3
USRA .
USRA .
CUSRA
USRA
USRA
. USRA -
" USRA
USRA
USRA
USRA -
T USRA-
USRA
USRA
USRA
. USRA -
YSRA
USRA
USRA
PLUS2
PLUS3
USRA
USRA
PLUS3
PLUS3
PLUS
_USRA

“07/01{75 10 26. 32n,

217
218
.',-"2_1.9 B
13
221
Cee2
223
FE
14
Ch226.
TRy .
228 -
loas
. 230 .
2l
o232
233

“10

i
236 .
231

238
239

12
13

.16
. 243
244

17
245
246
247
248
249

25¢

251
252
253
254

. 255"

256

- 857

258
259

. 260
261.
262"

1¥:}
265

266

19
20
17
2fe

PAGE
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PROGRAM

280

290

295

300

- 285

305

310

320

325

330

MCH

180

202
291

181

183
18

25

RL CDC 6600 FTN V3,0-P380 OPT=}

ACTUAL=ACTUAL+1
IF(STATE(]) o NE.SEG(3}, OR. STATE(l)-NE SEG(38)) ERR4=]
IF{STATE(2) o NELSEG{4) s OR.STATE(2) o NE«SEG(39)) ERR&4=1

IF(STATE{3) oNE.SEG(5) s OR.STATE (3} o NELSEG(40)) ERR4=]
. PRINT ERROR MESSAGES AND COUNT ERRORS '

IF(ERR3.EQG.L ) WRITE(ERRs161)° 5£GMNT9C1AAR$C2AAR;AAR
IFLERR4.EW.1) WRITEL{ERR»162) SEGMNT s {SEGIT)sI=3+5)y
1 (SEG{IY e I=3B+40) 0 {STATE(I)s[=1.3)

IF(ERRZ.EGL,]1) WRITE(ERR160) SEGMNT

" IF(ERRINELU) WRITE(ERRs163) SEG(O)+SEG{4L) + SEGMNT.

IF (EKR1.EQ,0,AND.ERRZ2.EQ.0) GO TO 130
ERRORS=ZERKORS+]

WRITE(ERR+164) SEGMNT

IF(ERRY..EQ.)Y IFLAG = 2

IF(ERR1.EQ.1} GO TO 590

IFLAG=1 :
.IFIERRL1.EQ.2) GO TO 590

IF(ERRZ.EQ,1) GO TO 590

IF(ERRILEQ. 1) GO TO 590

IF (ERRa.EUs 1) GO TO 596

CREATE CCNINT AND TOTAL ARRAYS

DO 201 I=1:54

00 202 J=145

TFOTAL UL J) LDCAL(I,J)*CONRL(I!J)’INTER(I!J§
CONIMT{LsJ) CONRL(I!J)*INTER(I:J)

CONTENUE

CONTINUE

FILL DOUT FOR DISK oUTRUT
DOUT(S) = TOTAL(50s1)

GOUT{6) = TOTAL(S50+2)"

DOUTLT) = TOTAL(5045)

DOUT(B) = LOCAL(50»1)

DOUT(9) = LOCAL{50+2) -

DOUT(1G) = LOCAL(50+5]

DOUT(11) = CONRL(50+1)

DOUT(12) = CONRL(50+2)

COUT1E3) = CONRL {50+5)

DOUT(14) = INTER(50s1) .
pOUT(15) = INTER(50:2) : S

DOUY (16) INTER(5G+5)

BYPASS SEGMENIS wWITH BLANK CARD RECORDS AND CALCULATE ONLY
SALVAGE AND REHAB FOR THOSE WITH BLANK ?RAFFIC RECORDS

IF (MSD.NEaY) GO TO 181

WRITE (ERR»166) SEGMNT

G0 TO 590

IF (TOTAL(5051) JNEL0.0) 60 TO 18

#TD=1

NHTR=NBTR*1

DO 183 I=1s19

TASK(1)=040

CONTINUE :

WRITE(ERR»167) SEGMNT

AAR=RR :

TASK ONE = TOTAL CARRIER BRANCH REVENUE
IF (MTD.EQ.1) 6O TO 225 -

v

07701775

PLUS3
USRA
-~ "USRA
.USRA
 USRA
USRA
USRA

.USRA

USRA
USRA -
USRA
PLUSI
USRA
USRA
USRA
USRA

USRa . -

USRA
USRA

 USRA

USRA
USRA
USRA
PLUS2
PLUS2
USRA
USRA
USRA
USRA’
USRA -
USRA
USRA
USRA
USRA
"USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
. USRA
USRA
USRA
USRA
" USRA

PLUSS

" USRA
USRA
USRA
USRA
USRA
USRA
USRA -

10.26.32,

2r
274

- 275
276
217
278
279
280
261
282

" 283

22
285
286
287
288
289
290 .
291
292
293
294
295
7
8
298
299
300
301
302
303
304
305
306
307
308
309
3lo
313
312
313
314
315
3le
317
ale
- 319
23
321
322
..323
324
325
326 .
izt
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PROGRAM

338

340

348

3so

55

360

365

370

375

g0

185

MCHRL

206

209

l92

193

210

1

TASK (1}=TOTAL (5023)

€DC 6600 FTN V3.0-P380 OPT=1

TASK TWG = ON BRANCH OPERATING COSTS
CALCULATE LOCOMOTIVE UNIT HOUR COST (LUHC)

LUH= SEGIII)“SEG(IZ)“SEGCIS)
LUHC=CF (1) #LLUH

CALCULATE CREW HOUR COSTS {CHC) .

KREW=IF IX(SEG{14))
KREWT=uFALSE,

 INCREw=KREW

IF (KREW.LE.5) GO TO 206 .
KREWT=, TRUE .

WRITE (ERR9207) SEGMNT + KREW

KREK=5

GO TO £09

IF (KREW.GE:2) GO TO 209
KREWT=+ TRUE

WRITE (ERR+208) SEGMNT s KREW

KREW=2

CH=SEG (1)) #SEG(15)

CHC=CHACF (KREW)

CALCULATE STATION EMPLOYEE COSTS (SEC)

SEC=SEG{ITI*CF ({6)

CALCULATE ON BRANCH FREIGHT CAR COSTS €OBFCC)
CALCULATE FREQUENCY OF THAINS AND ROUND OFF

FREAKSSEGLLI) /52,

FQ=1FIX (FREAK)
ITRYFS=FALSE.

COMPAR=FREAK-FQ

1IF (COMPARW.GE .0.5) FQ=FQ+}

CORRECT FREGUENCY GREATER THAN 7 OR LESS THAN )

IFLFQ.LE.T) GO TO 192
WRITE(ERR+190) SEGMNTsFREAK

ITRYPS=.TRUE,
Fa=17
6O TO 193 .
IF (FU.GEs1} GO TO 193

WRITE(ERK2191) SEGMNTsFREAK .

1TRYPS=.TRUE,
Fa=1 .

CALCULATE ON BRANCH CAR MILE COSTS (0BCHC)

OBCMC=0,0
RFQ=FLOAT(FQ)

DOUT{LTY = RFQ ™

DO 210 A=l.49 .

OBCMC= OnCMC*{TOTAL(Kal)*STCC{KoE))

CONTINUE .
OBCHMC= StG(TD“OBCMC
bOUT(18) = QBCMC

CALCULATE ON BRANCH CAR DAY COSTS ¢0BCDC)

0BCDC=0 .0
00 211 K=l.49

TCOK) S (LOCAL (K513 #CDE{FQs 1))+ {CONRL(Ke L} 2CO{FQe2) )¢

(INTERIR1IFCDUIFG3))

oBCDC= UBCDC*(TCD(K)*STCC{K,3))

21l CONTINUE

- ]
07/01/75

USRA
USRA
USRA

" USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA’
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
PLUST
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
PLUSZ

USRA - .

USRA
USRA
USRA

" USRA
USRA
PLUS
USRA
PLUS
USRA

16.26.32,

Jzg
329 -
330
331
332
333
334
335
336
337

© 1 a3s

339
. 340
341
342
343
44
348
346
347
348
349
35¢
351
- 352
353
354
355
24
57
358
ase
360
361
Jez2
363
364
365
366
367
368
369
370
371
9
373.
3t4
375
376
T
378 i
13
380
i9
382

T




¢

=91

390

1395

400

405

410

415

420

430

435

449

PROGRAM

MCHRL : CDC 6600 FTN V3, 0-P380 OEFE_

GO 0 OO0

215

216
217

224

O

[N ]

O 0O 600

225

OHFCC= OBCMC*OBCDC

pouT(19) = QeCDC . -

CALCULATE ON BRANCH CABOOSE COSTS (OBLAB}'
CAS005E MILES.

CHM=SEGITIHSEGIIL) %240

CABOOSE -MILE COST {CMCJ
CMC=CM=CF (T}

CABGOSE DAYS
CUDAYS-(SEG(IS)*SEG(II)}/120
CABOOSE DAY COST (CBDC)

. CBDC=CBDAYSHCF-{8)
"QBCAB=CHC+CBDC

RECORD ON 'BRANCH OPERATING COSTS'
LOTSCSLOCAL {50+ }#CF{37}02,

TASK{Z2)= LUHC#CHC*5EC+OBFCC+OBCAB*LOTSC

TASK THREE .~ TEST ONE - MET REYENUE AFTER GN BRANCH OPERATING COST UgRAi .
USRA "

TASK(3)=TASK{1)~TASK(2)
TASK FUUR-BRANCH MAINTENANCE
GROSS TONS (GT)

G6T= TOTAL(50’2)+(((bEG(lZ)*lZO }+25, )*5EG(11!*2.)

DO 215 K=1.49
GT=6T+{TOTAL{Ks 1) ¥STCC (K14} #2,)

CONT ENUE )

GROSS TOMN CLASS (GTCH

GVC=6T/1000G000,

FIND DIRECT MAINTENANCE FOR GROSS TON CLASS
DO 216 J=ls10

IF{GTC.GT.DRM(1s0)) GO TO 216

OMC= SEG(T)*DRmez,J)

GO To 217

CONTINUE ' :
CALCULATE INDIRECT MAINTENANCE COST {IMC)
IMC=CF (9) :
DU 224 J=1B.28 _

IMC=1MC+ (SEG(JYRCF {J-8})

CONTINUE

MAINTENANCE SIDING AND YARD TRACKS (NBMO)
NESMM=DMC* () o + TMC)

NORMAL1ZED BRANCH MAINTENANCE MAIN AND OTHER (NBHM - NBHO)
NMBO= (SEG(10)#CF (40)# (L, sCF(9)))

RECORD BRANCH- MAINTENANCE :

TASK (4} =NBMM+«NBMO

DOUT (28) "= TASK(4)

TASK FIVE - TEST TwO = NET REVENUE AFFER BRANCH MAINFENANCE'

TASK(S)=TASKA{3)=TASK (4} .
TASK SIx - RETURN ON BRANCH SALVAGE- VALUE

"TOTAL TRACK MILES (TTM)

TIM=SEG(10)+SEG(T)
GROSS SCRAP. VALUE» STEEL (ISSV)

TSSV=TTM#CF (21)

GROSS SCRAP VALUEs GOQOD TIES (TSVGT)
TSVGT=SEGITIRCF (39)#SEG (29) #CF (22} -
GROSS SCRAP VALUEs FAIR/POOR TIED (TSVFPT)
< TSVFPT=SEG{TY#CF (39)# () .~SEG(29) ) RCF(23)-

+ USRA
~:§;WUSRA*Z -
S USRA T

07/01/?5
'PLUaf:

10.26;_:1.3,. ,

USRA . S
USRA -

‘USRA ¢

" USRA .-

USRA:

USRA

JUPLOS C
JUSRA G
USRA

PLUS

USRA
* USRA

PLUS &

'USRA

PLUS

. USRA
_USRA -
- USRA

USRA .

USRA

‘USRA
USRA
USRA

‘USRA .-

USRA
USRA
USRA

- PLUS

" USRA
USRA
PLUS
USRA

" PLUS

- USRA.
PLUS
USRA

- USRA
USRA
USRA
USRA
PLUS
USRA
USRA
USRA
USRA
USRA
USRA

_ USRA
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PROGRAM MCHRL chRC 5600 fTN ¥3,0-P380 OPT=1 07701775 10.26.32. PAGE 2

c GROSS SALVAGE VALUEs PLAND , , ‘ ) USRA 438
. LSV=SEG{T7I9CF (41} %CF {42) T , : USRA 439
¢ GROSS SCRAP VALUE (GSV) ) : T : : " USRA  baQ
. GSV=TSSV+TSVGT+TSVFPT+LSY - _ ' : - . . PLUS © 30
445 c TOTAL DISMANTLE AND REMOVAL cosr {TDRCY _ L - CUSRA 442
: TURC=TTHM#CF {24y - ~ - - _ USRA © 443
C NET SCRAP VALUE (NSV) : ) ' ; . USRA EA
. NSV=GSV-TORC ‘ ' USRA T 4485 .
C RETUKN ON NET SALVAGE VALUE (RETNSV) . USRA 446 ,
450 RETNSV=NSV#CF (25) S o USRA 447 \ :
c RECOKD RETUKRN ON NET BRANCH SALVAGE VALUE e USRA 448 ' .
TASK {6} SRETNSV USRA 449 '
DOUT(ZE9) = TASK({6) : ' . USRA 450
. ¢ TASK SEVEN = TEST THREE - NET REVENUE AFTER RETURN ON NET BRANCH  USRA 45} . ‘
455 C SALVAGE VALUE . USRA 452 ~ ‘
TASKIT)=TASK(5)«TASK(6) . . ‘ ) o . USRA .- T 453 o
L IF(MTD.Ew-1) GO TO 264 ' : - USRA | 454
¢ TASK EIGHT - BRANCH OVERHEAD COSTS - _ © USRA 455
: c MAINTENANCE OF WAY SUPERINTENDENCE _ L - USRA 456
460 o MOWS = CF(26)#5EG{7) . ) USRA 457
c " TRANSPORTATION SUPERINTENDENCE : : USRA 458
THANS = CF(27) # CH o USRA 459
C CLERICAL SUPPORT / ACCIDENTS _ : L . USRA . 460
MCLAC = CF(28) & DMC S . USRA 46}
465 : DOUT(20) = MCLAC ) ' : ' C USRA 462
: TCLAC=CF (43) #CH®SEG (14) T : , USRA 463
4 C - RECORD BRANCH OVERHEAD COSTS o ' o USRA 464
£ - - TASK{B)=MOWS+TRANS+MCLACeTCLAC PLUS 3
n : B TASK NINE = TEST FOUR = NET REVENUE AFIER BRANCH OVERHEAD cosrs USRA 466
470 ' TASK(9)=TASK (7} -TASK (8) ' . : - USRA - 467 C
c - TASK TEN - PROPERTY TAXES ON BRANCH ’ USRA - 468 .
¢ TAXES PER MILE FOUND In SEG(35) AND MILES IN seee?a o ' USRA .« 469
TASK(10)=1EGI3S)RSEG(T) - USRA 470
C TASK ELEVEN - TEST FIVE - NET REVtNUE AFTER PROPERTY TAXES USRA 471 ‘
475 TASK{11)=TASK(9)~TASK(10) ' . . USRA | a72
c TASK TWELVE - OFF bRANCh OPERATING COSTS : . _ " USRA . 473
08CM=0 : ’ USRA 474 oo
08T TM=0 C : USRA 475 o e
OaNTM=0 ' N : , USRA 476 \ - '
480 NISC=0 ‘ < ' : ‘ R USRA - 477. . T
- NIS1=0 ‘ o R USRA 478 T
NIS=6 o ' , . USRA 479 ‘ ‘.
DO 240 K=1s49 - _ : _ : - USRA 480 S,
c UFF-BRANCH CARs NET AND TARE TON MILES: 'INTER TRAFFIC USRA 483 o .
485 S OFBCMl»lINTER(KaS)-INTERGKol)*SE6¢7)/2.)*STCC(K9?D ' © USRA 482
FBCHIE=OFBCMI#STCC (Ke5) _ e " USRA © 483
FBITH1=FACMIE#STCC (K&)' ‘ - USRA . 484
: "FBNTMI=(OFBCMI/ZINTER (K1) ) ®INTER(K 2} - , . USRA 485
‘ c OFF~BRANCH CARe NET AND TARE FOM MILESs COMRL TRAFFIC . USRA 486
490 : OFECHS=(CONRL {K+5) ~CONRL(Ks 1} #SEG (T /2. ) #STCCIK+6) © USRA 487
: FECMCE=QF BCMS#STCC UK D) ’ . - USRA  ..4B8 .
FETTHMC=FBCMCE®#STCC (K4} ‘ : LSRA . 489
FENTMC= (OFBCMS/CONRLIK.13} # CONHLGK;ED . : ' ' . USRA - | 490
c TOTAL OFF-BRANCH CARs TAREs NET  GROSS TON MILES R USRA 491

495 OBCM=OBCMYFBCHIE+FHCMCE . C , CoPLUSZ L 16
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_8-'7;

505

510

515

525

530

538

545

PROGRAM

540

MCHRL.

240

2]

o0

251

253

OBTTHM=0BTTM+FBTTNI+FBTTMC

OBNTM=0BNTM+FBNTMI +FBNTMC
NISC=(FBCMCE/CONRL (K+ 1)) /200, )
NISI={FBCMIE/INTER(K:1)}/200. . ‘

NIS= NIS+(NISC*CDNRL(K:1))+(NISI*INTER(Kv1)}

CONTINUE
DoUT (21) = OBCM
bouT (22) = OBTTM
DOUT{(23) = OBNTHM

0BGTM=0BTTM+0ENTM .

GROSS TON MILE COSTS (GTMC)

GTMC=0BGTMECF {34)

CALCULATE THE NUMBER OF INTERTRAIN SWITCHES (NIS)
NIS=NIS+2e# (CONRL (500 1) +INTER(S021})

'CALCULATE TOYAL SWITCHING COSTS (TSC)

CALCULATE INDUSTRY SWITCHING (IS}
CIS=COUNRL {5041}
I15=CONKL (502 1) #CF (35)
CARS INTERCHANGED (CI)
Ci=0.0
DO 251 K=1,49
IF(INTER(K.I).EQ 0.0} GO TO 251
CI=Ci+ LINTER(Ky 1) ®*STCC(K+5) ).
CONT INLE
ROUND CARS INTERCHANGED 7O WHOLE NUHBER
COMPAR=CI
CISFLOATCIFIXACI)) ~
FRAC=COMPAR=-CI
IF(FRAC.GE.0,5)CI=CI+]
INTERCHANGE SWITCHING COST {(ICSC}
ICSC=CI®CF {36)
INTERTRAIN SWITCHING COSTS . (ITSC)
ITSC=NIS®CF{37)
TOTAL SWITCHING COSTS (TSC)
TSC=15+1CSC+1¥SC -
CALCULATE LOSS AND DAMAGE COST (LDC)
LDC=0.0
DO 253 K=1s49
IF{TOTAL(K+2).EQ.0.0) GO TO 253
LOCSLDC+ (TOTAL(K+2)#STCCIKs1})
CONT INUE
DOUT(24) = LLC
CALCULAYE OFF BRANCH FREIGHT CAR COSTS (OFBFCC}
SWITCHING AND RUNNING TIME DAYS
OFBCDC=0.10
OFBCMC=040

0BCD=0.0
1CS0=0.0
RTD=0.0

OECD=0,0
ITSD=0.0

T 0u85D=0.0

DO 60 K=1249
1C50I=0,0
RTDI = 0 -

CDC 66060 FTN ¥3,0-P380 OPT=)

. R
g7s0L/775

PLUSZ
PLUSZ
USRA

" USRA

PLUSZ
USRA
USRA
USRA
USRA
FLUS2
USRA

USRA

USRA
PLUSZ
USRA’
USRA
USRA
USRA
USRA
USRA
USRA
USRA

PLUSZ

USRA
USRA’
USRA

USRA .

USRA.
PLUSZ
USRA
USRA
USRA
USRA
USRA
PLUSZ
USRA
USRA
USRA
USRA
PLUS2
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA

USRA
USRA
USRA
USRA
USRA

lq.26.32;

1
1z
495

496

13
498
499
500
501

14
503
504

. 505

15
507
508
509
Sio
511
512
513
514

16
516

- §17

518
519
520
17
522
523
524
525
526
18
528
529
53¢
531
19
533
534
535
536
537
538
539
540
541
542
543
S44
545
546
547
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PROGRAM

555

560

565

570

Sap

548

590

600

505

- 595

261

o6 00 o

oo (e R o]

MCHRL - CDC 6600 FTN V3,0-P380 OPT=l .

11501 =0.0

OBSDI = Q40
INTERCHANGE SNITCHING DAYS (1C5D)
IF {INTER{(Ks1).EQu0.0} GO TO 261

"ICSDIZINTER(Ke 1) #STCCUKsS)I#0.5 .~ . . )
- ' ST Teaote UL BLUS ff.

v USRA L
D SUSRATL G
DUSRA Tl

1CSD=1CsD+1CSDI -+ -
RUNNING TIME DAYS lRTD)

CONTINUE : T

OFBCMI= tINTER(KoS)“l]NIER(Kil)*SEG(?)/E ))

"1 ¥ STCCU(KeS) # STCCIKe7)

262

1 # STCCULK25) # STCLUK6)

OFBCHL= (CONRL(K;S)-lCONRL(Kal)“SEG(?)/E !l -

RTOI=(OFBCHI+OFBCML) / (CF (38)#26.)" e
RTO=RTD+RTDI : o Lo
INTERTRAIN SWITCHING DAYS (ITSD)
ITSDI=({ (OFBCMI+OFBCML) /200,) %G, b)eINTER{Ksl)*CONRL(KsI!
ITSD=1TSD+1TSD1
OTHERK GFF BRANCH TERMINAL SWITCHING DAYS
CONT INVE .
OBSDI=CONRL (Ks 1) #4,

" 03SD=0HSD+0BSDI

260

264

OFF BRANCH CAR DAYS (0QBCD)
0BCDI=1CSDI+RTDI+ITSOI+0BSOL
OBCD=0BCD+08CD]
OFBCDC=0FBCOC+ (0BCDI#STCC(Ke3))
DOUT (25} = OBCD :
DOUT(26) = OFBCDC
OFF BRANCH CAR MILE COSTS (OFBCMC)

IF(OFBCHMTWLT.0,0)OFBCMI=0,0

IF (OFBCMLWLT.0.0) OFBCML=040
OF HCM=0F 8CH+OF BCML
OF HCMC= 0FHCMC+(0FBCH*STCC(K:£))
DOUT(27) = OFBCMC
CONTINUE ,

OFF -8RANCH FREIGHT CAR COSTS
OF BF CC=OFBELC+OFBCMC

SCO = CFI29) # TOTAL(50G+1)

SLO”(CF{29)“I0TAL(5031))+(CF(293*L0€AL€50¢1!8*

# (CF (2 #CONRL (509 1))

RECORD TOTAL OFF BRANCH OPERATING COSTS

- YASK(1Z2)=GTHC+TSC+LDC+OFBFCC+5CO

TASK THIRTEEN - TEST SIX = NET REVENUE AFTER OFF BRANCH
OPERATING COSTS
YASK(13)=TASK(11)~TASK(12}
TASK FOURTEEN ~ OVERHEAD (BRIDGE) TRAFFIC REVENUE SHOULD BE
CALCULATED HERE ‘
TASK (14) 20,0
TASK FIFTEEW < TEST SEVEN - NET REVENUE AFTER ADDING OVERHEAD
BRIDGE TRAFFIC REVENUE
TASK{15)=TASK(13) +TASK (14)

TASK SIXTEEN-UPGRADING COST TO FRA TRACK CLASS 1

IF{SEG(42) +LEs 0.0) GO TO .1264

TASK{16)=(CF {30 2SEGIT) +CF (31) #SEG (46) +CF (32)
1- ”5&6{42)+CF(33)*SEG(43))/10.‘

. USRA . i

"PLusz

* USKHA

" USRA

U5RA

U RA . .-;'.--,

CUSRA ;u
USRA .

L USRA -

pLys -
USRA .
- PLUS2-
- PLUS”
USRA

USRA -
PLUS
USRA™

- PLUS
CPLUS

" PLUS -
USRA .
USRA
‘USRA

© USRA
USRA T
PLUS -

CPLUS
USRA
USRA

- USRA

T pLUS2
USRA
PLUS
USRA

" USRA
-PLusa
USRA
USRA -
© USRA
USRA
USRA
USRA
USRA
USRA
PLUS
USRA
USRA
LUSRA
PLUSZ

. PLUSZ

o?/01/75 xo 26.32.,
»543.‘

‘549"

850
'8S1-
552 ¢
8554 -
§55 - .
556 -

- 558 .+ %
F20 .-
33
- 3562 S

21

34

565

- 566
567
S35
569




i

BEE

=05~

PROGRAM

610

620

615

625

630

635

640

645

650

658

660

C
-C

MCHRL CDC 6600 FTN V3,0-P380 OPT=1

GO TO 1265
1264 TASK(16)=0.0
1265 FRAL=TASK (16}
DOUT{30) = TASK(16)
C  TASK SEVENTEEN-TEST €IGHT A NET REVENUE AFTER UPGRADING JO FRA
c © TRACK CLASS I

IF(MTD.NE.1) GO TO 265
TASK{1T)= TASK(T)*TASKlib)
GO TC 266

265 TASK(I7)=TASK(15)~TASK(l6)}

TASK EIGHTEEN=-UPGRADING COST TO FRA TRACK CLASS il
IF (SEG{44) LLE.CG.0} GO TU LZ66
- 266 TASK(IB)—(CF(30)GStG(?)*CF(31)*SEG(46)

1 +CF(32)*SEG(44}*CF(33)*SEG(45})/10.

GO TO lego7
1266 . TASK{18)=0.0
1267 - CONTINUE

FRAZ=TASK(18)
DELTASFRAZ-FRAL
c TASK NINETEEN - TEST EIGHT=--B = NET REVENUE AFTER UPGRADING
c TU FKRA THACK CLASS II :
IF(MTD.NEL1) GO TO 267
TASK({19)=TASK(7}-TASK(18)
GO TO zes
267 TASKL19)sTASK(15)-TASK(18)
C~=0QVERALL SECTION FOR LINE SEGMENT EVALUATION OUTPUT

- C==-AS WELL AS

C~=LISTING OF : TRAFFIC AND REVENUE TABLES

C-= LINE SEGMENT QUESTIONNAIRE DATA I?EMS
Cow : RAILROAD COST FACTOR DATA ITEMS
C=-AND

C=~ IMTERMEDIATE 'CALCULATIONS

c- .

C

C

C

C

c

C OQUTPUT 10 DISK FOR FUTURE ANALYSIS - ADDED 22 JAN 75
c WRITE InN BINARY

268 WHRITE 17y bour

C-=QUTPUT SECTION FOR PRIMARY NET HEVENUE EVALUAIION TESTS
PAGE=PAGE+1
WRITE(OUTsITI)AARo(RNAME(J):J 1910)oSEGMNT:{NAHE(J)idﬂlylS)t
i . (STATE(U) 9= 113)’PAGE . )
IF(MTDLEQ.1) WRITE(QUT:42)
WRITE(OUT»1711) '
DO 271 I=1+19 -
WRITE{OUT+1712) I’lTH(I!J)vJ—lsIS}’TASK(I)

271 CONTINUE

. C==~OUTPUT SECTION FOR THREE-PAGE TRAFFIC AND REVENUE REPORT

IF (MTD.EQ.1) GO TO 274
PAGE=PAGE+]
wRITtIOUl;I?l)AARv(RNAMt(J}9J-19101'SEGMNY|(NAMEIJ)OJ*lwlS}o

07/0)/15

USRA
_USRA
USRA
- USRA
. USRA
USRA
USRA

- USRA

USRA
USRA
USRA
USRA
USRA
PLUS
PLUS
USRA -
USRA
USRA
USRA

. USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA -
USRA
USRA
USRA
_USRA

_USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA

. USRA

PLUS3 -

USRA
USRA
" USRA
USRA
" USRA
USRA
-USRA
USRA
USRA
_pLusa
USRA -

10.260324

643
604
605
606
607
608
609
610
611
612
613
6l
615
C 43
44
618
619
620 .
T 621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
25
647
" 648
. 649
550
65)
652
. 653
654
655 -
26

. 687

PAGE

2




Wl

F

b

--'[g_

665

670

675

680

685

690

695

700

710

715

PROGRAM

705

MCHRL ‘ ' CDC 6600 FTIN V3,0-P380 0PF=1

} © ASTATE{J} s =13} s PAGE
WRITE{CGUT=172)
WRETE{OUT 1731y =
WRITE{OUT«175) v .
DO 2681 K=1,50
KAZAM=GOUG
DO 282 J=1.5 :
IF(TOTAL(KsJ) +NE.DG,000) KAZAM KAZAM*l
282 CONTINUE.
IF(KAZAM.EQ.000) GO TO 281 .
WRITE{OUT 176} Kv(LOCAL(K;J)'J 1|5)aKo(CONRL(K9JD J2le5)
281 CONTINUE
PAGE=PAGE=+]
-.NRITEIOUTvITI)AAR’(RNAME(J)oJ 1910)vSEGMN?e(NAMﬁGJ)'JﬂlaIS)'
1 ’ (STATE(J):J‘113)9PAGE
HRI]E(OUT?I?E)
WRITE(QUT+1732)
"WHITE(QUT»)75)
DO 2B3 K=1,50
KAZAM=C00 :
DO 284 Jx=1.5 .
. IF{(TOTAL(KsJ}, NE 0. 000) KAZAM KAZAM*I
284 CONTINUE
IF{KAZAM.EQ.DQ0) GO T0 283
- WRITE(QUT 176} Ko(INTER(KfJ}sJ—195)sKa(TOTAL(KuJDQJSElﬁ)
283 CONTINUE
IKTEST=1
IF{IKTEST, EQ.I} GO TO 274
PAGE=PAGE+]
WRITE(OUT» l?l)AARf(RNAME(J)9J=1910355EGMN79(NAHE(J)!J“lelS)j
1 (STATE{(JY 9 J=143) s PAGE
WRITE(OUT»172) : -
WRITE (OUTe1733)
WRITE(OUT21176)
DO 285 K=1+50 .
KAZAM=000 :
DO 28& J=145
IF(TOTAL{K»J) uaNE.0,000} KAZAM~KAZAM?1
286 CONTINUL i
' IF(KAZAM.EQ.000} GO TO 285 .
NRITE(OUTGIT&) Ks (CONINTEKsJ) s =125}
28% CONTINUE
C--0UTPUT SECTION FOR SEGMENT ITEMS AND RAJLRBAD COST FACTOR DATA
C

C==SUBSEQUENTLY THERE MAY BE MERIT IN USING VARIED DECIMAL POINT

C--LOCATIONS FOR THE LINE SEGMENT DATA ITEMS .4 BUT NOT NOWsesvstee
C -

274 PAGE= PAGE*l

WRITE(OUT0171)AAR9(RNAMt(J)valuIODnbEGMNTs(NAHE(J)oJ’lolS?Q
1 (STATE(J4Y + =193 9PAGE

wRITE(DuT;lBS)

DO 273 1=1.48 ’

IF{1.GTedeANDeTot.To7) GO TO 201

IF(1.6Y .37, AND.1,LT+42) GO TO 90}

WRIT&(OUIol&b) T+ {SEGROW(I+J) s U= leIO)sSEb(I):

07/01/75
USRA
USRA

. USRA
USRA
USRA
USRA
USRA
PLUS3
USRA
USRA
USRA
USRA
PLUS3
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA

PLUS3

USRA
USRA .
USRA-
USRA
USRA .
USRA .
PLUSI
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
PLUS3
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
PLUS3
USRA
" USRA
USRA
USRA
USRA
USRA
USRA

104264320

658
659 -
660
661
662
663
664
27
666
66T
668
669
28
671
672
673
674
675
676
677
676
29
680
681
682
663
684
685
0 -
687
688
689
690
691
692
693
694
k}|
696
697
698
699
760
701
702
703
704
3z
706
707
708
709
710
711
712

13




Mo

Rk

Suat

=25-

120

725

730

735

740

745

750

760

765

170

PROGRAM

1

901
’ 1
273

275
277

1

1
855
c
C

MCHRL.

p loiCFH(I!J)!JﬂllLOIQCFli)
GO 10 273
WRITE(OUTvIBT} IsleGRONGltJ)oJ*lle)rSEG(I)t
19(CFH(I’J)!J=101013CF(I)

CONTINUE _ . _;}‘fii; flf“ﬂ~“i"-

IF(MTDWNEWY1} GO TO 277
CONTINUE
PAGE=PAGE+]

WHITE(OUTaITI)AARs(RNAMt(J):J—lelO)sSEGMNTc(NAME(J}oJﬁlalE)! -f}

(bTATE(J)'J—le3)sPAGE
CWRITE (OUTs1714) :

‘DO 855 I=1.30

IA=1+3% :
WRITE(OUTsE717) I (STUBS(Isd}ed= 119)921P(I)|.
TIXs (STUBS(IXeJd) o =199 s ZEPCIKY
CONTINUE :
1=30 - _— ‘
WRITE(OUT»I1717) I+ (STUBS(1sJ}sJ=1e9)sZIP(]}
IF{KREWTIWRITE (OUT+50006) INCREWsKREW

5006 FORMAT (/% == NOTE- INPUT CREW SIZE =#sl4s

1

#y CREW SIZE USED IN CALCULATIONS =#;]4)
IFCITRYPS)IWRITE(QUT »S5007)FREAKFQ

S007 FORMATI{/® ~~ NOTE~ INPUT TRIPS PER WEEK =*9F8 G

1

#y TRIPS PER WEEK USED IN CALCULATIONS CN~BRANCH CAR ﬂo .

2#DAY COSTS =#414)

7141

231

932
C

DO Ti4l III=ls14
TESTLS(III)=0.0
JESTRKU111)=0.0

TESTLS{15)=0.0 -

D0 931 L11=1s9 A
IF (TASK(WHLIST(IIIV) +LT. 0.0-3 GO TO 932
CONT INVE ' . o
111=1¢
CONT INUE

€ STATEMENT NUMHER

IFGOQD= .FALSE.
TESTLS () SEG(6)

C STATE NUMBERS 1!2'3

TESTLS (2) = SEG(3)
TESTLS (3) = SEG(4)
TESTLS (4) = SEG(S5)

C LENGTH IN MILES

C REVENUE

TESTLS (5) SEG(7}

TESTLS (6} = TOTAL{50:3)

C LOSS THRU TEST VI11i-A (IF ANY)

TESTLS (7} = 0.0
If (TASK(1T) .LT. 0.0 ) IESTLS {7} = TASK(IT)

C TOYAL CARS

TESTLS (8) = TOTALAS0s1)

C TOTAL TONS

chc 6600 FTN V3. 0~P380 OPT-

0?/01/?5

-,USRA

- USRA".
USRA - .5

§ :UBRA-'p<

USRA .
USRA.

U USRA
';;ELUSJ;
T USHA T
S USRA -
. USRA .
f;USRA-’,_
T PLUSY o
“USRA -

USRA

. USRA"
- USRA" -

USRA

* USRA -
PLUS .
PLUS
USRA™
S PLUS
PLUS -

PLUS

USRA
USRA -
‘USRA

USRA

USRA

CUSRA
- USRA

USRA"

USRA "~
- USRA

USRA

USRA

USRA

USRA
" USRA

USRA.
USRA

USRA .-
. USRA

USRA
USRA
USRA
USRA
USRA
USRA

USRA

USRA

USRA

. USRA
 USRA

xo 26, 32,

JTIJ,‘

i TY
2*=715'
“Tlé

L7117

19
a3

'?21 -
723 .
s ool
'34.:u-
o264 .
Co- 727 -
. T1eB

- 729 -
130
731
45 . .
R Y

134
471 -

48
49

738

739
740

T 741

142

743 -
Toh

T45

746
74T -

748

T49

750
751

752"

793

- 754

5%
756

. 757
758,
759

760
761
162
763

C 764

165
766
767




b

=

R o

PROGRAM

775

Y

785

790

795

800

8¢5

810

-81%

420

«©

o OHoM0n

[»)

TESTLS {13) = 0.0
IF (TESTLS(T)

COC 6600 FIN ¥3,0-P330 OPT=1

MCHRL
TESTLS (9) = TOTAL (5042}
REVENUE/MILES _ - .
TESTLS (10) = TESTLS (6) / TESTLS (S)
CARS/MILES - .
‘ TESTLS (1)) ‘= TESTLS (8) / TESTLS (5)
REVENUE/CAE - o ‘
TESTLS (12) = TESTLS (61} / FESTLS (8}
LOSS/CAR (1F ANY) :

oLTo 0.0} TESTLS (13) = TESTLS(TI/TESTLS(8)

REVENUE/TON -
TESTLS (14) = TESTLSI6M/TESTLS(9) -
LOSS/TOGN {IF ANY) '

TESTLS (15) = 0.0

IFCTESTLS(T)«LT.0, 0)TESTLS(15)=TESILS(7)/TESILS(9)

- TOTAL COST

TESTLS(16) = TESTLS(6) = TASK(1T7)
NET REVENUE PER CAR -
TESTLS5117) = (TESTLS(6}

REQUIRED RATE INCREASE .
TESTLS{1EY = 0. |

IF (TESTLS(7).LT.0)

TESTLS()18) =
w 7 TESTLS(12) ’

C
: IF {II1:EU.10)60T0 14%10
7551 CONT INUE
IF (LN L,GE.48) 60 T0 5555
5556 CONTINUE
¢ SEGMENT NUMBER

c

o O 6 6o

TESTK{1)}2SEG(6]
LENGTH IN MILES
TESTKAZ2)=5EG(T}
TOTAL CARLCADS
TESTR(3) = TOTAL(S0+1)
TOTAL CARS
TESTK{4)=TESTK(3) %2,

ANNUAL TRIPS

TESTK{S5)=SEG (kL) .
AVERAGE CAR/ZTRIP

TESTK(0)= TESTK(#}/TESTK(S)
SWITCHING TIME PER TRIP i

~ TESTLS(16)) £ TESTLS(8)

ABS(IESTLS(?S/TEﬁTLS(B))'

TBX = JESTK(G) ® T,
14 = Tax 7/ 60
TESTRIT) = 1X
. JCSTR(B) = TBX - TESTK(7) * 60,
TIME ASSIGNED TO BRANCH
1x = SEG(15)
TESTK(9)Y = IX
TESTK(10) = (SEG(15) - TESTK(9)) « 60,

RESIDUAL RUNNING TIME
XTIME = SEG(15)

= - THX / 60,
1x = XTIME o

SRA
USRA
. USRA -

07/8L1/775

USRA
“USRA
USRA
USRA
. USRA

L UsRA

USRA

-USRA

USRA
USRA
USRA
USRA
USRA
USRA

USRA

USRA -

USRA .
USRA
USRA

_USRA
USRA -
USRA
USRA
USRA
USRA
USRA
USRA

USRA_
USRA

USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
_USRA
USRA
USRA
USRA
" USRA
. USRA
"USRA
USRA
USRA
USRA
USRA -
L USRA

- USRA -

10,2632,

768
769
- 770,
77
772
773
174
775
776
777
778
779
780
781
782"
783
784
785
786
787
788°
789
790
791
792
793
194
795
196
797
798
799
. 800
01
895
803
804
805
806
807
808
809
810
81l
812
813
814
615
. 816

817

.818
819
820

821
- B2e

PAGE




-

Y

.

et

W

=%G-

830

835

B40

845

850

855

PROGRAM

Bes

865

875

8680

870

MCHR

€ MILE

C MILE

9820
2821

14910

14919

#

C
5555

14918

5117
5]18
700

Lo ' L COC 6600 FTN V3,0-P380 0OPT=1

TESTK{1l) X '

TESTK{12) (XTIME ~ TESTK(ll)) A 60.

S TO SERVING YARD - -
TESTK{93)=SEG(16)

S PER HOUR
TESTKLL4)=(TESTK (222, ) /XTIME
IF(1IFGOOD)GO- TO 8001 .
IF(I11.NE.D)
WHITEIOUTCsSIIT)(ITALY(III!LK)OLK“I.ZIt(STATE(LKlrLK=103l
IF (111.EQ.9)
hRITE(OUTC-SllB)(ITALY(III:LK)9LK—i.2)'(STATE(LK'cLKBl'3)
WRITE(OUTCs5114) TESTK ’
G0 T0 8002
CONTINUE

: WRITE(UUTC;ISIIT)(STATE(J)vJ=l-3)

WRITE{OUTC+S114) TESTK

FOUNO=FOUND+1

LiN=LN+]

QUTLT(FOUNDs1) = FLOATHIIIL)

DO 9820 LK=1s15

SNAM{FCUND LK} = NAME (LK)

OUTLT(FOUNDsLK+1)= TESTLb(LKl

DU 9821 LK=ls3"

RURT (FOUND LK) = TESTLS(LK+15)
GQ 10 S90 :

CONTINUE

WE PASSED ALL TASK JESTS.as
TESTLS(T)=TASKI(17)
TESTLS(I3)=TESTLS{7) /TESTLS (B}
TESTLS{19)=TESTLS(?) /TESTLS(9)

IF(LH.GE.S2)60 TO 14918
CONT TINUE
IMLX=1FIX(TES}LS(6))
IMLY=TFIX(TESTLS(8))
IMLZ=IFIX(TESTLS(9})}
WRITﬁ(OUTB-SIIID(TESILS(NND’NN=195391MLK91E5TL5(739
IMLY »IMLZ (TESTLS{NN}sNN=10915) .
LM=L.M+1
IFGGOD=,.TRUE .
GO TO 755}

CONTINUE
HRITE (QUTC,5113)

LN=3
60 TO 5556

CONTINUE

wRITt(OUTSo9800)

Lm=5 :

GO TO 14919 . ‘ :
FORMAT (/¥ NEGATIVE VALUE AT TEST #92A40/2X93A2)
FORMAT (/# PASSED ONLY TEST VIMI-A #92A49/2K03A2)
CUNTINUE ‘ :

¥

07/0L/75

USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA -
USRA
USRA
USRA’
USRA
PLUS3
PLUS3
USRA
USRA
USRA
PLUS3
USRA

PLUS3

USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
PLUST
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
USRA
~ USRA
PLUS

PLUS
USRA

10.264320

823 .
824 -
82s
826
827
828
829
830,
831

832
833
834

. 83%
836
837
538
38

36
841
842
B43

37
845

38

- B4t
848 -
849
850
§51 :
852
853
854
855
856
as7
858
859
860
861

39
863
864
B6S
866
867
868
869
870
871
872
873

C8Th

50

Sk
B77

PAGE

16
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COC 6600 FTN ¥3,0-P380 0PT=1 07101/75 10.26 32. .. PABE 17

¥

wF

=

i

AT

L

_gg;

PROGRAM MCHRL
¢ SUMMARY PRINT OF REQU!RED RATE INCREA&ES - ADDED ez JAN 5 . ;” USRA i}.ea?a.‘
' 1PAG = S ) , P 't USRA . CBT9
ICNT = 60 : ‘ Do 'USRA -.ngBBO' DN
: DO 850 ] = lgFOUND R : . ) . oot YL USRA }n 881
885 “IF (IGNT WLT. 60) GO TU 835 o C s e USRA L . 882 !
WRITE (20+8500) IPAG . ; N 1 1-1:78 {'333‘ .
IPAG=IPAG+2 oo PLUS v 52
ICNT = 5 ‘ RN STt USRATL N 8BS - -
E 825  WRITE (20.8510) (0UTLT(IoJ)oJ‘3:5)g OUTL?GIoEQs o USRA T+ 886
890 # (SNAM €19 J) pJ=1012) s OUTLT{Is6)s QUTLYC(Is D0 RQRI(I-!D-=~, L USRAL T 88T,
& OUTLTLI+9) 0UTLT11;13)’ RQRI(IvE)p RQRI(Isah : : . USRALC . - BBB .
' TICNT=ICNT#) Lo PLUS T B3 L
B50  CUNTINUE L USRA . B30
: DO 9830 1=1s9 - CUSRA - ... 89 .
895 WRITE(20+2112) USRA B9z -
D0 9624 1Y=1sFOUND ©USRA- - . - B93
IF (GUTLT (IY+1) JNELFLOAT(I}IGO TG 9824 - USRA’ T
IF (LNOTLIPTSH (D) ) GO TO 9823 : USRA 895
' IF{1oNE«9) NRITE(EOaQBOZ)(IFIRI(I;LLL)eLLLwl:lO) T USRA . - 896
900 IF(I.EQe9) wRiTE(2099803)(IFTRTIIsLLL)eLLL-LaIOD USRA .. B9T. .
WKITE{20+5110) : USRA | . 898 - .
IPTSW(I)=,FALSE, USRA . 899
IPLNCT=6 . USRA- 900
98213 CONTINUE SUSRA T - 901
905 IMLX=IFIX(OUTLT(IY+7)} “USRA - 902
IMLY=IFIX(OUTLT(IY+9)) "USRA - 903
IMLZ=IFIX{OUTLT(EY+10)) USRA 904
wlettdO'Slll)(OUTLT(IYoL&}vLK=2063slMLX»OUTLT(IYsﬂ)J ‘USRA 905
®  IMLY»IMLZs (OUTLT(IYSLK) oLK= 1116} © USRA 906
919 C USRA 907
IPLCNT=IFLCNT+3 PLUS . - 94
IF (IPLNCT o GE 59) IPTSW{3) =4 TRUE , " USRA 909
9624 CONT INUE USRA 910
9830 CONT INUE USRA 911 .
915 NCALC=L INES-ERRORS-NBSR=-NBTR - USRA 912
WRITE (ERR3165) LINES;NCALCoNdTRsNBSRvERRORS © USRA 913
717 STOP USRA 914
€ FORMATS FOR PROGRAM CONSTANTS OUTPUT USRA 91s
90 FORMAT(1HL s TX2#TABLE OF COMMODITY CLASS FACIORS FOR ALL LINES*e CPLUS 55
920 - 40Xs*PAGE®+16/) PLUS 56
. 91 . FORMAT(1HO.* STCC  LOSS  DAMAGE CAR MILE COST#, PLUS. 57
~ TXs+#CAR DAY COSTY CAR TARE EMPTY RETURN. ©  #p PLUS 58
- #CIRCUITYs LOCAL CIRCUITYs INTERLINE®#/» . : ; PLUS - 59
- 9Xs*1 7 NET TON $ / CAR MILE - §$ / CAR DAY s  PLUS 60
925 -  ®WEIGHT : RATIO _ "~ RR TRAFFIC L) PLUS 61
- RTKAFFECw®) SRR oo PLUS 62
92  FORMAT(1Xs14sF14.656F18,6) ‘ ‘ PLUS 63
93,  FORMAT(///1H1+#DIRECT MAINTENANCE CLASS/COST TABLE“okGKa‘PAGE* PLUS 64
, - I5/) ‘ PLUS 65
930 94 FORMAT (1HOs #*MILLIONS OF GROSS TON MILES CLASS#310F9.3) PLUS 66
95 FORMAT (10 *DIRECT MAINTENANCE COSTS PER MILE #s10F9e0s///7/77) PLUS Y
T FORMAT (///1 X+ ®CAR~DAY/TRIP=FREQUENCY TASLE®) PLUS ‘68
97 FORMAT (1H0 ¢ ®FREQ LCL o SEGMENT 5.CLoSYSTEM INTERLINE®///} PLUS 69
_ 94 FORMAT{1Xs1493F15,2) ‘ : ' ‘ : PLUS 70
935 < FORMATS FOR TAPE AND CARD READS . PLUS 71
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940
945
850
955

960

PROGRAM MCHRI,

965

970

97s

985

9990

-980

80 FORMAT(3F5,2

81. FORMAT(10F8.2) .

82 FORMAT(2(F6.0sF6, 3¢F6o0)'

100 FORMAT (4X»12)

1¢1 FORMAT(TF10.6)

1021 FORMATI(SFIi0.2sF1040¢F10,40F10.2)

1022 FORMATIFLO,4e7F10.4) '

1023 FORMAT(4F10.4+4F10,2)

1024 FORMATIF10,3s7F10.0)

1025 FORMAT(F1l0.,0sF10. BsSFIO EQFIO o)

1026 FORMATI{BF1(.0)

103 FORMATIFL09F3, 0,1X03A2!A4v4F4 1eF3:0eF aloF4.00F1l,.0+F1, llF4 i,
=F2.0311Fla0sF3,.395F1c02F5,00/+F1. OwF3 0-1X93A20A4v2(F6 0sFéells
=F3.0sF2.0F5.0)

105 FORMAT(A3+1043)

C DATA HEADING FORMATS

106 FORMATL10A4)

107 FORMAT{15A%)

108 FORMAT(10A3)

109 FORMAT t9A%)

C FORMATS FOR ERROR HESSAGES - i

160 FORMAT (1HU +®*DATA CARDS FOR SEGMENT *'AQQ*ARE NOT IN PROPER 1-2 SEQ
~UENCE®)

161 FORMAT {L1HG s #AAR CODE ON DATA CARDS DOES NOT MATCH TAPE FOR SEGMENT

. w AyAGe% AAR-CARDL= #sA4:% AAR-CARDZ= #,J4+% AAR-TAPE= ®#,14) -

162 FURMAT (1HO+®*STATE CODE ON DATA CARDS DOES NOT MATCH TAPE FOR SEGME

- =NT BaA4,% STATE~CARDL= #5,3A2.% STATE- CARDZ 2s3A2¢% STATE~-TAPE= #,

) T o= 3A2)

163 FORMAT (1HO . #SEGMENT CODE .ON DATA CARDS DOES NDT MATCH TAPE ~ = SEG
~MERNT~CARDl= #3A49% SEGMENT-CARDZ= #3A4 4% SEGMENT- TAPE= #3A4)

164 FORMAT (1HO« #CALCULATIONS FOR SEGMENT #*,A45s% NOT PERFORMED DUE TO
=-A CARD SEQUENCE QR SEGMENT CODE MISMATCH ERRQOR®) '

165 FORMAT(LHOs /7 924X % =25 SUMMARY OF CALCULATIONS === “'/leO!EOXO“T
~0TAL NUMBER OF LINES CONSIDERED= ®314e/21H0+20X+#COMPLETELY CALCUL
“ATED LINES= #sTb4e/a1HOsZ0Xs#PARTIALLY CALCULATED LINES (NOITRAFFIC
wym HyT&s/91lH0s20X9*NO CALCULATIONS ~ INCOMPLETE SEGMENT DATA= #4114
s /3 lHOs 20Xy ¥NO CALCULATIONS - UNMATCHED DATA= #:14)

leé FURMAT (1rOs% SEGHMENT DATA IS INCOMPLETE OR FISSING FOR SEGMENT #g4
=A% % NO CALCULATIONS WILL BE MADE®)

167 FORMAT (LH0s% NO TRAFFIC DATA INPUT FOR SEGMENT *SAQO* - ONLY SALVA
-GE AND REHAB WILL BE CALCULATED#)

207 FORMAT (IHO 4 #SEGMENT ®esAde®. HAS A #p[20% MhN CREW = THE MAXIMUM VAL
-yE OF 9 wiLL BE USEDL®)

204 FORMAT (1HO » *SEGMENT #sAGs# HAS A #9]20% MAN CREW = THE HINIHUH VAL

) =UE OF 2 WILL BE USED®)
190' FURMAT(1HO« #*FREQUENCY Ol SEGMENT #pAls# 15 “3130“ = THE MAXIMUH VA

~LUE OF 7 WILL BE USED#)

191 FORMAT(1H]+/*FREQUENCY ON SEGMENT #sA4e# IS5 #3[3s%= THE MINIMUM YA

4
4]

223

=LULE GF 1 wILL BE USED#®)

FORMAT (1HG s #AAR-TAPE HAD NO MATCH IN CF INDEX FOR SEGMNT #pAde¥ -
- AAR=-CARDLl= #4A3+% WilL BE USED®)

FORMAT (1HO» *AAR-TAPE AND AAR-CARD]1 HAD NO MAYCH IN CF INDEX FOR SE P
«GMNT #g¢ades = NO CALCULATIONS WILL BE MADEWY ;

FORMAT (1HU s #ON SEGMENT #sA4s% TOTAL LENGTH DOES. NOT EQUAL THE SUM

=0F 1 AND 2 TRACK LENGTHS = CAUTION*J

v
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1035

1040
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¢DC 6600 FTN V3,0-P380 OPT=l

07/04/75

MCHRL.

C FORMATS FOR oUTPUT PAGE HEADINGS . ) PLUS

171 FORMAT(lHIsA393X910A3’dXSA4G3K915A3n2X93{IXﬂAaaSIOXQ*PAGE°'IS//) PLUS

42 FORMAT (45X o #==== OUT OF SERVICE LINE =xTnad) PLUS

T 1711 FORMAT (1HO s #=s==a=s BAblC _BRANCH LINE EVALUATION REPORT‘ PLUS

- i z=rzZs===#R/) PLUS

1712 FORMATU(IHO2LINE #s129%) #4)15A44F12.0) PLUS

1714 FORMAT(IH0 s 35X # ISTING OF INTERMEDIATE CALCULAIIONS“I/D PLUS

1717 FORMATILIXsI2s%) #,9A44F13,5:112¢%) $,9A4:F15,5) PLUS

11717 FORMATIIXsI2+%) #4944, F13.5) PLUS

172 FORMAT(1HO46Xs#*TRAFFIC AND RtVENUE REPORT#) . o PLUS

173 FORMATIIH)yF=s====zzz==s=z===xz===% LOCAL TRAFFIC ====:;====ﬁ. PLUS

—TT == EEDESoSs=T=sSRESSSNR CUNRAIL TRAFFIC #®y . PLUS

_hETEESRTEES mEZssr= . PLUS

1732 FORMAT{LIHODy #=======n zss==s=s=  INTERLINE TRAFFIC ===zzczaxt, PLUS
_*a:zzz;===z=== ===z=s=sssss=sss==s TOTAL TRAFFIC #. PLUS'

mfmEzoEEnTSmaE PLUS

1733 FORMAT{lHO s #¥=ss=xssmaanmszassass NONLOCAL TRAFFIC sEEmmzsxSHy PLUS

-#:::::::::z:::aﬂ) ’ PLUS

175 FORMAT (1HO + 55X s #SHORT HAUL“!S?X!*SHORI HAUL® s /L X» PLUS

-#5T7CC CARS TONS $CONRALL . STOTAL - MILES#s PLUS

- 6K . : ' ) PLUS

. =esTCC CARS - TONS ~ SCONRAIL . sToTAL MILES#/) PLUS

1176 FORHAT(]HO’SSX‘“SHORT HAUL*# e/ 1Xs . PLUS
© =#5TCC CARS TONS FCONRAIL $TOTAL .MILES#®) PLUS
176 F???Ag;lHO’IQ!FIE OsFll Gi2F12. 09F11 C2TI10eF12, 09F11.0¢2F12 0 stgg‘
185 FORMAT(1H0 23X s 8 INE QUESTIONNAIRE DATA ITEMS#®, PLUS .
T - 35X #RAILROAD COST FACTOR DATA®/) PLUS .

186 FORMAT{1X 2 ITEM #*412+%) “110A31F1203,IOXQ PLUS

- BCF #9J2s%) 29 l0A4F16.4) PLUS

187 FORMAT (1Xe®% 1TEM #:12e%) . #410A398XsAG910Xe PLUS

- #CF #9129%) #4]10A4+F 16,4} pPLUS

2112 FORMAT {1H1) PLUS

5110 FORMATL{IHO+=*SEGMENT STATE(S) LENGTH# 4 JSXse PLUS
- HNET REVENUE | TOTAL FOTAL REVENUE/ CARS/ REVENUE/s s PLUS

- ®NET REV/ REVENUE/ NET REV/#3/ ‘ . PLUS

= # NUMBER l==2--3  {MILES} REVENUE TESY VIII=A®s PLUS

- # CARS TONS MILE MILE CAR  CAR#%s PLUS

- ® TON TON®s /) . PLUS

c - ‘ . ) PLUS
5111 FORMATI(//32hsA%32Xs3(1Xs2A2)2F9:20113sF13:2+219:F10.20 PLUS
- FBa23F11a23F10.29F12.25F10,2) PLUS

C C PLUS
5113 FORMAT(IHI»40X,#0PERATING CHARACTERISTECS SUMMARY#,./ PLU§
~ (XS HEEGMENT LENGTH TOTAL TOTAL ANNUAL #y PLUS

-  #AVERAGE SWITCHIMG TIME TIME ASSIGNED - RESIDUAL #, PLUS

= . HRUNNIMNG " MILES TO#/4% NUMBER ey PR ) ' PLUS

-~ # MILES CARLGADS . CARS TRIPS CAR/TIRIP By PLUS

- #PER TR1P - - TO BRANCH TIME « HRS + MIN #, - PLUS

-  #SERVING YARD Me Pe Ho#/) PLUS

‘5114 FORMAT(2A9A43F10,2+F11.242F9.2s Flla2o PLUS

- FOulls # =#sF4,0sF10e0s % ~%3F4,0:F10,0¢ # =2, PLUS

m Fhals Fl5.2y FlE.2e//77/77) PLUS

c PLUS

C PLUS

10.26432,

127

128

129
130
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123
134
135

.. 136

137
138

- 139
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144
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149
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: 159

160
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181




v .

~86-

PLUS

CDC 6600 FTN ¥3,0-P380 OPT=1 07101,757'10,35;33, .. PAGE -20

PROGRAM MCHRL
veoo FORMAItlHlyﬁOle*ﬁTATlSTiCAL SUMMARY OF LINES NHICH %. : PLus fo.aaeg
' ~ ®PASSED ALL TESTS®/y 47Xy #NET®#e 6Ko . _ o - PLUST. L 183
- #IOTAL*.ilx.eRhVENUtﬂsasx,ﬁNET*.19x.ﬂNETﬁ./ TR *Pt 184
- - % GEGMENT STATE(S) LENGTH*alaxeﬂREVENUtﬂgaxoﬂLOADED TOTAL#y, S 111
1050 Te & o PER CARS/ REVENUE? REVENUEZ' REVENU&/ o -‘,RLUS,QJQ,.Jéﬁ i
c=  #REVENUE/#s/8# NUMBER  l=mZe=3 . (MILES) " REVENUE TR PLUS. -7 187
- #TEST ¥Itl~A CARS = TONS MILE MigE CAR®%s . ., PLUS .- 188 ‘-
- # CAR . - TON TON®s /) -« 0T T PLYST W Y89 - L
_- c LT : o o S CPLUS T 7190 -
1055 c ‘ cOPLUS. TR 9L
: c ' C : o CLOPLUS - 192
9801 FORMATl//2x;A4.31,3(1XoA2)9F8 2.513 E-Fld E.Flo 2,2Pa 2. JUPLUS e 93 e
- Fl1l.2sF13.24F9. 2,511 2s/7I1717) : ) SPLUS Tt 194 -
A C PLUS T - X95
1069 c _ PLUS " 196 .-
c I < PLUST . 18T
9802 FOHMAT(IHI,* STATISTICAL SUMMARY OF LINES WHICH FAILED n, ‘ “oPLUST - 198 0 -
- ﬁVlABILITY TEST #» 10A4s/) ) O PLUS 199
oo ¢ . : T PLUS - 200’
1065 C ‘ . PLUS . 201
¢ ©OPLUS T 202
9803 FORMAT (1H)s+# STATISTICAL SUMMARY OF LINES NHICH PASSED ONLY #y PLUS 203
- SVIABILITY TEST #» 10A4s/) - . PLUS 204
. C PLUS - 205
1070 c SPLUS . 206
' £ PLUS 207
1044 FORMAT(A3sA4515A3+1X,3A2) PLUS © 208
S C ‘ PLUS © . 209
_ C . . : PLUS “210
1075 15117 FORMAT(/a9Kv*SEGMENT PASSED ALL TESTS*-/EXs3A2)_i PLUS . 21}
o ' PLUS . 212
C . PLUS 213
8500 FORMAT(1Hl+* STATISTICAL SUMMARY or REQUIRED RATE INCREASES* PLUS 214
- sOUKs#PAGE #2155/ /51 1Xs#SEGH s 39K o #LENGTHE s 18X+ 8TOTAL S, PLUS * 218
1080 - Txs ®CAR®s TX2#REVENUE/ NET REV/ REQUIRED®s /4 PLUS - 216
- - +  STATE  NUMB#®, 12X, #SEGMENT NAME®s 15Xs #(MILES)®, D PLUS 217
= 4Xs®REVENUE COST#s TX s #LOADS . CAR CAR#, PLUS 218
- EXs ®INCREASE®) PLUS 219
B510 FORMAT 1/3(1x.A23,1x.A4,1x,12A3,1x.Fe.z.1x.Fls 0s1XsFl1.00 PLUS . -.. 220
1085 -ENolx. F9a0r 1Xy Flle2s 1Xe Flle2s 1Xs F13.3) CPLUS . %S%I
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VARIABLE DESCRIPTION ' TYPE FUNCTIO#@

IPTSW (9) Print Switch For o | L CON

LN | No. of Lines Printed - SR CON
FOUND Flag Denoting Number failing Test _ R R CON
LM _ LineuCount for Second Print Group o : I CON
WHAT Print Flag for Diagnos;iq Prints : _ L CON
IFT - Denote if Test I Failed S L . con
IFIT Denote if Test II Failed R CON
IFIIX Denote if Test IIT Failed ' ‘ L CON
IFIV  Denote if Test IV Failed - . | L . CON
TPV . Demote if Test V Failed - L CN
1FVI Denote if Test VI Failed ' L con |
IFVII® Denote if Test VII Failed. | L CON
IF VIII Denote if Test VIII Failed : a L CON
IFVIIIB Denéte if Test VIITB Failed - ) o _ | L con
IFBAD - | - | o : L ~ coN
TAPE1L Tape unit number of the traffic tape. S T - ~CoN
TAPE2 | Tape unit number for line segment data _ . "1 CON
ouT Unit Number for Qutput File o E . 1 CON
ERR Unit Number for Error File - . | I CON
ERRORS Number of errors in execution | I CON - i
Z1P (60) Array of output variables - Equivalenced : R Out:putz'5 3
to individual variables -
LINES No. of lines coasidered for aﬁalysis _ _ 1 CON
¢n{7,3) Local to Segment, Local to System, and Interline 5
Car bays for 1~7 Day Freguency of Scrvice R Input -

-60-~



VARIABLE DISCRIPTION °

ED(7,3)
DRM (2,10)

RR
RNAME (10)
CFH(48,10)
‘CF(48)

TCC (50,7)

TH (19,15)

SEGROW (48,10)

STUBS (72,9)

PAGE

ARR
SEGMENT
NAME (15)
STATE (3)
T5 (500)
T4 (500)
T6
POSINN

TACT

Car Days per Day for Local to Segment, Local

System, and Interline

Direct Maintenance Cost/Mile for 10 Freight
Classes

Railroad Number
Railroad Name
Cost Factor Headings

Cost Factors for Up to 10 Railroads

Cost & Weight Data for Standard Transportation

Commodity Code

Task Headings

Ségment Data-Headihgs

Headings for Intermediate Calculations
Page Number

Railroad Code - i.e. 622 for Penn Central
Segment Number

Segment Name

State Codes

Indéx of Segments

Array of Segment Numbers

No of Segments Read

Degired Tape Position

Actual Tape Postion

-61=~

FUNCTION

in

In
In
In
In
In |
In
In
Iin
In
CQN

In

dn

In

In
CON
CON
CON
CON

CON



VARIABLE DESCRIPTLON | | TYPE  FUMTION.

_LOCAI.(59; 5) Local Cars, Toﬁs, ConRail Dollars, Total Dollars R In
CoONRL (50,5) Coanil and,Short‘Haul Car ‘Miles by . 7 ‘R In
INTER (50,5) Intexline Standard Transportation Commodity Code R ~ 1In
T2 (1000) .. Indexes of Segment Traffic Information : . 1 CON 35
- T3 (1000) Segment No. Corresponding to Trgffic Informafion . 1 - CON
T1 No. of Segment entries on traffic tape | I C(‘.tNi*if
ACTUAL Cu;rent Tape Position o ' . ) E I CONEE
PCSITE Positn o%_Seément Tape having requested information , I CONlL
NBTR Numbér of Tape Records | 7 1 (.‘,()I\I;.'fE
NBSR - ~ Number of Segment Records : | ) ‘I CoN, .
IFLAG ERROR FLAG |
MTD Missing Tape Data Flag - 1 CON
MSD Missing Segment Data Flag : . 1 CON:  é
ERRT Segment Number Mismatch . . 1 con .
ERR2 ' Card:Sequence Error : S I - CoN
VERRB ) " Railroad Code Mismatch o I CONTﬁ
ERR4 State Code Mismatcﬂ o | : | 1 o .CONéi
SEG(AS) Line Segment Characteristies - - L R In .
DOUT (30) Disﬁ output array for Sub-segment Analysis o o R ) OUT;‘
TOTAL (50,5) Local, Conrl, and Inter Arrays Totaled R OUTSE
CONiNT(SO,S) Conrl and Inter Arrays Totaled R : INT  
TASK (19) Array of results from Viability Analysis Rl OUfE
LUH Locomotive Unit Hours R INT- -
LBC Locomotive Unit Hour.Costs R INT
KREW Crew Size | I coN- -

cu Crew Hours . ' R INT

-62-



Lo

TASK (1)

TASK (2)

Test I TASK (3)
TASK (4)

.Test 11 TASK (5)
TASK (6)

Test III TASK (7)
TASK (8)

Test IV TASK (9)
"~ Tasg (10)

Test V rask (11D
TAsk (12)

Test VI TASK (13)
TASK (14)
Test VII TASK (15)
TASK (16)

Test VIIL TASK (17)
TASK (18)

" Test VIII-B TASK (19)

Total Carrier Branch Revenue

Oa Branch Operating Costs

Net Revenue, after on branch operating costs
Branch Maintenance Costs

Net Revenue After Branch Maintenanée
Return on Branch Salvage Vaiue

Net Revenue After Réturﬁ on Branch Salvage
Branch Overhead Costs

Net Revenue After Branch Overhead Costs
Property Taxes oﬁ Branch

Net Revenue After Property Taxes

0ff-Branch Operating Costs

Net Revenue After Off-Branch Operating Costs
Overhead (Bridge) Traffic Revenue

Net Revenue After Overhead Traffic Revenue
Upgrading Cost to FRA Track Class I

Net Revénue After Upgrading to FRA Track Class 1
Upgrading Cost to FRA Track Class II

Net Revenue After Upgrading to FRA Track Class II

Viability Analysis Task Array

-53-




- VARIALLE DESCRIPTION

TYPE FUNCTIdM
| CHC " Crew Hour Costs ' R wr
SEC - Station Employee Costé | R _INT ;;
FREAK Frequency of Trains (Deci;al) ’ R INT:_
FQ | - Frequency of Trains (Integefi j . :‘ ' - R | INTiﬁ;
RFQ Frequency of Trains (Whole) ' i INT i;
0BCMC Oanranch_Car Mile Costs - ' - o R INT;f
0BCDC On Branch Car Day Costs - L R T
TCD GQ) Total Caxr Days By Commodity ' R INT -
OBFCC On Branch Freight Car Costs o R INT.:
CM . Caboose Miles | : R : INT;E
cMC Caboose Mile Costs - | _ R INTZT
CB DAYS Caboose Days ' | R : INT;ﬁ
CBDC Caboose Day Costs ' : _ :_ R INT@@
OBCAB ‘ On Brn—éh Caboose Costs | | R INTLW
_LOTSC Local Total.Switching Costs R INT??
GT | Gross Tons | R .INT§4
eIC Gross Ton Class R INT *
DMC Direct Maintenance Cost R INT?E
IMC ~ Indirect Maintenance Cost R INT:?
NBMM Maintenance Siding and Yard Tracks R INT%?
NBMO Normalized Branch Maintenance Main & Other R INT;i
TT™ - Total Track Miles R INTéﬁ
TSSV Gross Scrap Value, Steel R INT%€
TSVGT Gross Scrap Value, Good Ties R INT;“
TSVFPT Gross Scrap Value, Fair/Poor Ties 'R INTEL

LSV CGross Scrap Value, Land

~6b~



VARIABLE DESCRIPTION

' GV
TDRC
NSV
RET NSV
MOW
TRANS
MCLAC
TCLAC
OBCM
OBTTM
OBNTM
NISC
NISI
NIS
OFBCMI

FBCMIE

FRITMI
FBNTMI
OFBCMS

FBCMCE

EBTTMC
FBNTMC
OBGTM
GTMC

Cis

18

" Gross Scrap Value

Total Dismantal anf Removal Cost
Net Scrap Vélue |

Return on Net Salvage Value

Maintenance of Way Superintendence
Transportation Superintendgnce

Clerical Support/Accidents

TranSportation ~ Clerical Support/Accidents
Off-Branch Car Ton lMiles

Off-Branch Tare Ton Miles

0ff-Branch Net Ton Miles

Number of Intertrain Swithces, ConRail
Number of Intertrain Switches, Interline
Number of Iﬁtertrain Switches, Total

0ff-Branch Car Miles, Interchange

Off-Branch Car Miles, Interchange with Circuity
& Empty Return - '

Interline Qff-Branch Tare Ton Miles
Interline off-Branch Net Ton Miles
Qff-Branch Car Miles, ConRail

Off-Branch Car Miles, ConRail With Circuity &
Empty Return

ConRail Off-Branch Tare Ton Miles
ConRail Off-Branch Net Ton Miles
Off-Branch Cross Ton Miles

Gross Ton Miles Costs

Total Number of CouRail Cars

Cost of industry Switching
—65-~
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FUNCTION

INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT

INT

INT
INT
INT

INT

INT
INT
INT
INT

INT

INT



VARIABLE DESCRIPTION TYPE FUNCTT Cui

- C1 ~ Cars Intcrchanges (whole) _ R INT

ICT ‘ Cars Interchanged (integer) o o _ I INT;:
1Csce Interchange Switching Costs : _ 7-; _. o R INT
ITSC. . Intertrain Switching Costs R | INT:E
IsC Total Switching Costs - a .3: } . R - INTfi
LDC Loss and Damage Cost - ,7"- 'R INE
OFBCDC 0ff-Branch Car Day Costs ' | ,r." - R | INT?@
OFBCMC Off-Branch Car Mile Costs - R ‘ INTii
OBCD Off-Bfanch Car Days R INT;E
ICSD Interchange Switching Days ' R - INT :
RID © RUNNING Time Days 7_ ' R INT;ﬁ
ITSD Intertrain Switchung Days R INT;E
0BSD : Off-Branch Switching Days | ' R IN'J.‘;___E
ICSDI Interline Interchange Switching Days R IN'L{“;-Z'E
RTDI RUNNING Time Days, Interline ' : o R CINT |
"ITSDI Intertrain Sﬁitching bays, Interline | , R INTsi
OBSDI | Off-Branch Switching Days, ConRaii - | ' R - INTig
OFBCML Off-Branch Car Miles, ConRail R INT ;.
0BCDI 0ff-Branch Car Days, Interline R '.[I\iTé:;;i
OFBCM Of f-Branch Car Miles R INT ..
OFBFCC Off-Branch Freight Car Costs R INT:
SCo Station Clerical Operating Costs ‘. R INTEC
FRAL Upgrading Cost to FRA Track Class I o R INT ﬁ
FRA2 Upgrading Cost to FRA Track Class IIX R INT )
DELTA Difference in Upgrading Costs R INT ?j
KAZAM Number of Non-Zero Traffic & Revgpue Records I CON
;KIWEST Flag for Printing gyt Non-Local Traffic I CON &
£X . Print Counter for Intermediate Variable Print | I CON g%
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TYPE FUNCTION

VARIABLE DESCRIPTLON
TESTLS (18) Qutput Array | | R | ouT
TESTK (14) Qutput Array ‘ S R OuT.
WHLIST kg) Index of Tasks Which Are Tests | : I | CON
- 1FGOOD Flag Noting the Failure of A Test N oy CON
| TBX  Switching Time Per Trip (Minutes) o ' _ B IMT'V
-IX ‘ Switching Time Per Trip (Hours) ' : Ir IMT
XTIME Residual Running Time (Decimal Hours) | : "R ~INT
OUTLT (500,16) Segment Summary Qutput Arra N _ | R ouT
SNAM (500,15) Segment Name Indexed Summary Array R ouT
RQUI (500,3) Segment Summary of Cost Data : .. R ouT
IMLX " fotal Revenue - 1  our
IMLY Total Cars _ : - I ouT
IMLZ 7 Total Tons .‘ | I ouT
IPAG Page Count for Summary Print 1 71 ouT
ICNT Line Count for Summary Print . ' 1 ' OUT
IPTSW (9) Print Switch for Pégé Headers L . out
IFTRT(9,10) Page Headers for the 9 tests’ summaries - i . ouT
TPLNCT Line Count for Print OUt . g  our
NCALC Number of Line Segments Calculated ' _ I~ ouT
:KREWT Erag‘deﬁqgihgnerroq in crew size - L ~ (CON
iNCREw Crew size in error - I ouT
£é£1é53 Flag aenoting errcr in trips L | CON
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TESTLS
TESTLS
TESTLS
TESTLS
TESTLS
TESTLS
TESTLS
TESTLS
TESTLS
TESTLS
 TESTLS
TESTLS
TESTLS
TESTLS
TESTLS
TESTLS

TESTLS

TESTLS

&d
@
3
)
()
(6)
)
)
)

(10)

(11)

(12)

(13)

(14)

(15)

(16)

an

(18)

Segment Code
First State Code
Second State Code
Third State Code
Length In Miles -
Total Revenue

Loss Thru Test VIII - A

Total Cars

Total Tons

Revenue Per Mile
Cars Per Mile
Revenue Per Mile
Loss Per Car
Revenue Per Ton
Loss Per Ton

Total Cost

Net Revenue Per Car

Required Rate Increase

TESTLS ARRAY DEFINITIONS
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tESTK (1)
TESTE  (2)
L : TESTK (3)

TESTK . (4)

TESTR (5)

TESTK (6)

TEsTk (7D

TESTK (8)
TESTR (9)
TESTK (10)
TESTK (1)

TESTK (12)

resTK (13)

TEsTK (14)

Segment Number

Length in Miles

Total Carloads

Total Cars

Annual Trips

Average Cars Per frip

Switching Time Per Trip (Hours)
Switching Time Per Trip (Minutes)
Time Assigned to Branch (Hours)
Time Assigned to Branch (Minutes)
Residual Running Time (Hours)
Residual Running Time (Minutes)
Miles to Serving Yard

Miles Per Hour

TESTK ARRAY DEFINITION
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OUTLT (N,1)

OUTLT
OUTLT
OUTLT

OUTLT

- QUTLT

OUTLT
OUTLT

OQUTLT

CUTLT

QUTLT
OUTLT
OUTLT
OUTLT

OUTLT

2

3

10

11

12

13
14

15

Task That Segment Failed
First State Code -
Second State Code

Third State Code

Length in Miieé

Total Revenue

Loss Thur Test VIII- A
Total Csrs

Total Tons

Revenue Per mile

Cost Per Mile

Revenue Per Car

loss Per Car

Revenue Per Ton

Loss Per Ton

OUTLT ARRAY DEFINITIONS
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FIGURE 12
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=D

3

Initialize logical variables.
Zero out output arrays.
Assign logical tape units.
Read cost factor and header

data input.

Write out cost and weight
data by commodity code,
car day frequency table

and dire_ct maintenance table. |

Read segment name file.

o End of
Yes file?

No

. Fill name index array and -

segmeni nuomber array.

Rewind name file.

LRead traffic tape.

O,

Fill traffic index array

and segment number array.
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N= POSITN—-ACTUAL
Forward tape N times
ACTUAL=ACTUAL+N

Yes

N = ACTUAL - POSITN
Backspace tape N
times. ACTUAL = ACTUAL-N

Read traffic and revenue

data. ACTUAL=ACTUAL+1

State cod

yes

match?

ERR4=1

Write error

Write error

= 3=



@-—— Write error

- Fill TOTAL and CONINT arrays

Set disk output array.

- Write error

TOTAL W

Yes

MTD=1, NBTR=NBTR+1,
zero TASK array,

Write error record.

No

Calculate branch revenue

and locomotive costs
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SEG(i4) 5 No Write error
- KREW = 5
Write error
KREWT =T
KREW = 2 N
» ? <SEG(1
KREWT = T N
Yes
Calculate crew
costs-and frequency
Write error
SetFQ = 7
Write error
Set FQ =

©

Calculate branch salvage

/\Yes
MID = 1

No

Calculate branch overhead costs,

off-branch car miles, off-branch

operating costs

®
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SEG(42)0/ {_Set TASK (16)=0 |
~No

Caiculate TASK (16)

G
=1

-¥

TASK (17) = TASK (7) - TASK (16)

TASK (17) = TASK (15) - TASK (16)

SEG (44) 0™~Yes Set TASK (18) =0

"No

Calculate TASK (18)

|
b

Write out Disk file
EAGE =PAGE + 1

Write page headings

Write ‘Out of Service’ message

[
¥

Write task headers and

Task values

O
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Yes

PAGE = PAGE +1
Write ﬁage headers, local and
Conrail traffic and revenue data.

PAGE = PAGE +1

Write page headers, and interline

and total traffic and revenue data

1

PAGE = PAGE +1
Write page headers, and segment
characteristics and cost factor
data.

PAGE = PAGE +1

Write page headers, and inter-

mediate calculations

KREWT False

True

Write “Crew Size Error” message
1 "

Fal
TRYPS a'se

e

Write “No. of Trips in Error”” message

o -




Zero out TESTLS,
TESTK, TESTLS arrays

J

TASK {(WHLIST (3))No - mi=1 o

=10

Fill TESTLS array

e
&

Write headers

IM=35

Write TESTLS
SEGOOD =T

I‘N 7:48 : NO

Write headers

LN=3

®

-78-



Fill TESTK array

False
IFGOOD

True

Write ‘Passed All Tests’

Message

Write Summary Record
FOUND = FOUND + 1
IN=LN+9
OUTLT (FOUND, 1)=1II

Fill SNAM, OUTLT, and
ROQRI arrays

®
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IPAG = 1
SCNT = 60

I=1+1

Yes

SCNT 60
No -

Write page headers
IPAG=1PAG+1,IENT =5

1
¥

Write OUTLT (J),
SNAM (I), RQRJ (I)
ICNT = ICNT + 5

L Yes I FOUND
No

I=1+1

Iy=0
)

Y =IY +1
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IPTSW (1) False
True
Write test header
IPTSW({) = F

Write OUTLT (IY)
& IPLNCT = IPLNCT + 3

Yes I<9

No

Write number of

-lines analyzed
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MODIFICATIONS TO THE USRA PROGRAM - THE MICHIGAN VERSION

This section of the report concerns itself with a description of the
changes made in the USRA version of the Viability Analyéié to reflect those
modifications suggested by R. L. Banks and Associates. A single Fenn Central
segment (394) as analyzed by USRA has been chosen as a means of indicating
how each of:the programmatic and input file changes effects the cost component
estimates ds displayed in the "Basic Branch Line Evaluation Report", Figures
13 and 14 present this report as produced through the execution of the USRA’
(Figure 13) and Michigan (Figure 14) versions of the program. Note that the
estimated revenue in both reports is the same, but most of the associated costs
vary. ‘This is a result of the fact that this Department objects to the way in
which the USRA allocated costs to a 1ine not to its methodology in determining
revenue. Table 1 indicates which of the various component costs within each of
the nine major cost categories vary by analytical approach. The Michigan approach
generally associates lower costs with the operation of a line due to the adoptiom
of the reasoning argued by Banks et al. The exclusion of unav&idable costs from
the calculation of each major cost category invariably reduces the apparent cost
of a line's operation. Table 1, in giving a cost by cost breakdown, suggests
which of the component costs are subject to reduction, if not elimination, and
which are immune to the logic of the Michigan approach. One éhculd note that
all data used in the original analysis is 1973 specific. The USRA has recommended
the application of certain factors to make the various component costs more
descrippive of a projected 1976 situation. Where these factors have been. used
is shown in Table 1. Other figures within this section may include data obtained

through the application of these factors without expressly stating such.
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Before proceeding with a discussion of specific program modifications, it
should be noted that the component costs used therein have been taken directly from
the "Table of Intermediate Calculations" which have been supplied for both the USRA
and the Michigan Analyses (see Figures 15 and 16). Other information concerning the ?‘

physical and operating characteristics of the exemplary segment (394) and the railroa:

specific "cost factors"™, as used in the USRA model and as modified for use in the
Michigan Model; are presented in Figures 17 and 18.

In the following discussion, when data is taken from the table of intermediate

calculations, it shall be noted by an IC in parentheses——e.g., Locomotive Unit Hours =

(IC). Likewise, data from the "Line Questionnaire" shall be indicated with an (LQ)

while railroad cost factors shall be noted by (RC). In the formulas below, data fromu.

the LQ will be represented as, for example, SEG(l) rather than by "item" 1 as is use@f

-

in Figures 17 and 18.

Table 1 indicates that this category of costs is composed of six components: = ?
LUHC, CHC, SEG, OBFCC, OBCAB and LOTSC. Inspection of the data specific to each 'f ;
methodology reveals that the LUHC, CHC, and OBCAB are the only component costs Within‘l “
this category that differ by accounting system. Ea?h of these shall be discussed in
turn,

1) LOCOMOTIVE UNIT HOUR COST (LUHC)
The USRA calculated this cost by means of the following Fortran IV

statement: LUHC = CF(1l) *LUH

Where:
CF(l) = $16.39 (RC) - Figure 5
LUH = 300 hours (IC) - Figure 3

By substitution, we find that:
LUHC = $16.39 x 300 = $3917 which can be verified by consulting Figure 15,
The following Fortran IV statements have been placed within the viability analys::;
to remove those locomotive related costs which cannot be avoided with line abandonmenﬁ.
ALCRLB = CF(44)/CF(1)
RLBX =1 :
If (LUH/SEG(12).GE.2000) RLBX = ALCRLB

LUHC = CF(l) % LUH # RLBX
| -83-
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Line
Line
Line
Line
Line
Line
Line
Line
I Line
Line
Line
Line
Line
Line
Line
Line
Line
Line

Line

2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)
16)
17)
18)

19)

Carrier Branch Revenue

On-Branch Operating Costs

Test I Net Revenue After.On—Branch Operating Costs

Normal Branch Maintenance Costs

Test 11 Net Revenue‘After Notrmal Branch Maintenance Costs
Return On-Branch Salvage Value

Test IIT Net Revenue After Return On-Branch Salvage Value
Branch Overhead Costs

Test IV Net Revenue After Branch Overhead Costs

Property Taxes On~Branch

Test V Net Revenue After Property Taxes On~Branch
Off-Branch Operating Costs

Test VI Net Revenue After Off-Branch Operating Costs
Overhead Bridge Traffic Revenue

Test VII Net Revenue After Adding Bridge Traffic Revenue
Rehabilitation Cost to FRA Track Class 1

Test IIIA Net Revenue After Improving To Traeck Class I
Rehabilitation Cost To FRA Track Class II

Test VIIEB Net Revenue Atfer Tmproving To Track Class II

219986.

39884,
180102.
98950.
81152
39459,
41693.
4278,
37415,
Q.
37415,
112419.
~75004.,
0.
~75004.,

60589,

-135592.

201102,

-276106.
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622 Penn Central Railroad

Line
Line
Line
Line
Line
Line
Line
Line
Line
Line
Line
Line
Line
Line
Line‘
Line
Line
Line

Line

1)
2)
3)
4)
3)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)
16)
17)
18)

19)

Basic Branch Line Evaluation Report ======

Carrier Branch Revenue

On-Branch QOperating Costs

Test I Net Revemue After On-Branch Operating Costs
Normal Branch Maintenance Costs

Test IT Net Revenue After Normal Branch Maintenance Costs
Return On-Branch Salvage Value

Test III Net Revenue After Return On-Branch Salvage Value
Branch Overhead Costs

Tegt TV Net Revenue Branch Overhead Costs

Property Taxes On-Branch

Test V Net Revenue After Property Taxes On~Branch
Off~Branch Operating Costs

Test VI Net Revenue After Off-Branch Operating Costs
Overhead Bridge Traffic Revenue

Test VII Net Revenue After Adding Bridge Traffic Revenue
Rehabilitation Cost To FRA Track Class I

Test VIIIA Net Revenue After Improving To Track Class I
Rehabilitation Cost To FRA Track Class 1T

Test VIIIB Net Revenue After Improving To Track Class 1II

0394 Grosvenor - Morenci

219986.
20963.
199023.
87386.
111636,
39459.
72178,
0.

72178.

72178,

73427,

~1249,

0.
~1249.
60589,

~61838.
201102.

~202351.

Mi.
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1 1) On Branch Operating Costs
Line 2 = LUHC + CHC 4+ SEC + OBFCC + OBCAB + LOTSC
[
g USRA MICHIGAN
‘ LUHC 4917.00 1722.00
CHC 9912.00 0.00
SEC 0.00 0.00
OBFCC 12962.66 12962.00
_ OBCAB 295.62 78.12
L LOTSC 0.00 0.00
i Line 2 28086.66 14762.12
1976 '
Increases 28087 x 1.42 = 39884 14762 x 1.42 = 20963
LUHC = Locomotive Unit Hour Cost
CHC = Crew Hour Cost
SEC = - Station Employee Costs
OBFCC = On-Branch Freight Car Costs
_ OBCAB = On-Branch Caboose Cost
| LOTSC = Local Traffic Switching
2} HNormal Branch Maintenance Costs
Line 4 = NBMM + NBMO
oy USRA MICHIGAN
i NBMM 70739.18 62495.47
o NBMO 3659.23 3208.50
Line 4 74398.41 65703.97
1976
Increases 74398 » 1.33 = 98950 65704 x 1.33 = 87386
F NBMM = Branch Mailntenance
¢ NBMO = Siding/Yard Track Maintenance
3) Return on Branch Salvage Value
Line 6 = RETNSV
USRA MICHIGAN
RETNSV 39458.59 39458.59
Line 6 39458.59 39458.59
1976
Increases 39459 x 1 = 39459 39459 x 1 = 39459

RETNSV

" TABLE 1

1976 Increases
USRA SEGMENT 394
GROSVENOR-MORENCI

-— mn om e o am Gm mn owmm mm Gm am o wm me wm mm mm mm oS

Return on Net Scrap Value

T

e mm wa o omm om mm s am e e mm omn MR b Ak e s mm wm mm e wm  mm = wm wm wm um
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TABLE 1

4) Branch Overhead Costs
Line 8 = MOWS + TRANS + MCLAC + TCLAS
USRA MICHIGAN
MOWS 2790.00 0.00
TRANS 116.37 0.00
MCLAC 991.76 0.00
TCLAC 379.92 0.00
Line 8 4278.00 0.00
1676
Increases 4278 x 1 = 4278 0x1=20
MOWS = M.0.W. Superintendence
TRANS = Trans. Superintendence
TCLAC = Transp. Clerical Support, Accident
MCLAC = M.0.W. Clerical Support, Accident
5) Property Taxes on Branch
Line 10 = 0.00
6) Off Branch Operating Costs
Line 12 = GTMC + TSC + LDC + OFBFCCC + SCO
USRA MICHIGAN
1973 1976 Increases 1973 1976 Increases
GTMC 38765.,18 = 1.170 = 45355.27 11990.48 x 1.170 = 14028.8%
TSC 22806.27 x 1.278 = 29146.41 21022.61 x 1.278 = 26866.90
LDC 2693.66 x 1.278 = 3442.50 1672.25 x 1.278 = 2137.14
OFBFCC 23782.24 x 1.278 = 30393.70 23782.24 x 1.278 = 30393.70
SCo 3193.22 x 1.278 = 4080.94 0.00 x 1.278 = 0.00
91240. 112419, 58468, 73427
GTMC = Gross Ton Mile Costs
TSC = Total Switching Costs
LDC = Loss and Damage Cost
OFBFCC = Off-Branch Freight Car Costs ‘
SCo = Station Clerical :
7) Overhead Bridge Traffic Revenue -
Line 14 = 0.00
8} Rehabilitation Cost to FRA Track Class I
Line 16 = FRA 1
USRA MICHIGAXN
FRA 1 60589, ' 60589,
Line 16 60589. : 60589.
1976
Increases 60589. x 1. = 60589. 60589, x 1. = 60589
FRA 1 = Upgrade to Track Class I

- ot mm m mm owm mm Mk e dm e em e ew e dm em mm mm wm mm owm e = e



TABLE 1

9) PRehabilitation Cost to TFTRA Track Class II
Line 18 = FRA 2

USRA MICHIGAN
FRA 2 201102, 201102
Line 18 201102. 201102
. 1976
% Increases 201102 x 1. = 201102 . 201102 x 1. = 201102
FRA 2 = Upgrades to Track Class II.

2 em  m» em  mn on mm  mm @ mm s e e me  mr  om  mm S0 @n am e BR @@ @R mD em mn @B e om
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1)
2)
3)
4)
3)
6)
7)

8)

9)
10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)

- 29)

30)

PENN CENTRAL RAILROAD

LUH
LuHC
CH
CEC
SEC
FREAK
FQ
OBCMC
OBCDC
OBFCC
CM
CMC
CBDAYS
CBDC
OBCAB
L.OTSC
GT
GTC
DMC
IMC
NEMM
NBMO
TTM
TSSV
TSGVT
TSVEPT
LSV
G8vV
IDRC
NSV

0394 GROSVENOR - MORENCI

MY

LISTING OF INYERMEDIATE CALCULATIONS

LOCOMOTIVE UNIT HOURS 300. 00000
LOCOMOTIVE UNIT HOURS GOST  4917.00000
CREW EHOURS 300. 00000
CREW HOURS COST 9912.00000
STATION EMPLOYEE COSTS 0.00000
FREQUENCY DECIMAL NUMBER . 96154
FREQUENCY WIOLE NUMBER 1.00000
ON-BRANCH CAR MILE COSTS 702.72660
ON-BRANCH CAR DAY COSTS 12259.94000
ON-BRANCH FRETGHT CAR COSTS 12962.66660
CABOOSE MILES 1860.00000
CABOOSE MILE COSTS 78.12000
CABOOSE DAYS ' 25.00000
CABOOSE DAYS COST 217.50000
ON-BRANCH CABOOSE COSTS 295.62000
LOCAL TRAFFIC SWITCHING 0.00000
GROSS TONS 70413. 34000
GROSS TONS CLASS MILLIONS .07041
DIRECT MAINTENANCE COSTS  48378.60000
INDIRECT MAINTENANCE FACTOR 46220
BRANCH MAINTENANCE 70739.18892
SIDING/YARD TRACK MAINT. 3659.23134
TOTAL TRACK MILES 19.50000

GROSS SCRAP VALUE, STEEL  583293,75000
GROSS SCRAP VALUE, GOOD TIES 0.00000
GROSS SCRAP VALUE F/P TIES 0.00000
GROSS SALVAGE VALUE, LAND 67611.00000
GROSS SCRAP VALUE © 650904.75000
DISHMANTLE AND REMOVAL COSTS175500.00000
NET SCRAP VALUE 475404 .75000

3l)
32)
33)
34)
35)
36)
37)
38)
39)
40)
41)
42)
43)
44)
45)
46)
47
48)
49)
50)
51)
52)
53)
54)
55)
56)
57)
58)
59)
60)

RETNSV

MOWS
TRANS
MCLAC
TCLAC

OBCM
OBTTM
OBNTM
OBGTM

GTMC

CIs
Is
CI

ICSC

NI8

ITSC

TS8C

LoC

ICSDh

RTD

ITSD

OBSD

OBCD

OFBCDC
OFBCMC
OFEFCC

5Co0

FRAI

FRA2
DELTA

RETURN ON NET SCRAP VALUE 39458.59425
M 0 W SUPERINTENDENCE 2790.00000
-TRANS. SUPERINTENDENCE 116.37000
MOW CLERICAL SUPPORT, ACCIDE 991.76130
TRANS. CLERTICAL SUPPORT, ACC 379.92000
- OFF-BRANCH CAR MILES 244576.23048
OFF-BRANCH TARE TON MILES 7560791.85326
OFF~-BRANCH NET TON MILES 5806515.54283
OFF-BRANCH GROSS TON MILES  13367307.39609
GROSS TON MILE COSTS 45355.27399
CARS RECEIVING IND. SWITCH 152,00000
INDUSTRY SWITCHING COSTS 4969.98960
CARS INTERCHANGED 700.00000
INTERCHANGE SWITCHING COST 9483.96000
NUMBER INTERTRAIN SWITCHES 2155.00000
INTERTRAIN SWITCHING COSTS 11352.32450
TOTAL SWITCHING COSTS - 29146.41830
LOSS AND DAMAGE COST 3442,50216
INTERCHANGE SWITCHING DAYS 349.96190
RUNNING TIME DAYS 483.82114
INTERTRAIN SWITCHING DAYS 1129.44058
OTR OFF-ERNCH SWITCHING DAYS 608.00000
OFF-BRANCH CAR DAYS 2571.22362
OFF-BRANCH CAR DAY COSTS 5517.70687
OFF-BRANCH CAR MILE COSTS 18264.53305
OFF-~BRANCH FRT CAR COSTS 30393.70261
STATION CLERICAL 4080.93516
UPGRADE TO TRACK CLASS I 60586.85623
'UPGRADE TO TRACK CLASS 1l 201102.35873
FRA2 LESS FRAL 140513.50250
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1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)

25) -

26)
27)

28)

29)

30)

) Pe.. lent . Ra

LUH
LUHC
CH
€HC
SEC
FREAK
FO
OBCMC
OBCDC
OBFCC
M
CMC
CBDAYS
CDBC
OBCAB
LOTSC
GT
GIC
DMC
IMC
NBMM
NBMQ
TTM
TSSV
TSVGT
TSVEPT
LSV
GSV
TDRC
NSV

“ad T

LISTING OF INTERMEDIATE CALCULATIONS

LOCOMOTIVE UNIT HOURS
LOCOMOTIVE UNIT HOURS COST
CREW HOURS

CREW HOURS COST

STATION EMPLOYEE COSTS
FREQUENCY DECTMAL NUMBER
FREQUENCY WHOLE NUMBER
ON-BRANCH CAR MILE COSTS
ON-BRANCH CAR DAY COSTS
ON-BRANCH FREIGHT CAR COSTS
CABOOSE MILES

CABOOSE MILE COSTS

CABOOSE DAYS

CABOOSE DAYS COST
ON-BRANCH CABOOSE COSTS
LOCAL TRAFFIC SWITCHING
GROSS TONS

CROSS TONS CLASS MILLIONS
DIRECT MAINTENANCE COSTS
INDIRECT MAINTENANCE FACTOR
BRANCH MAINTENANCE
SIDING/YARD TRACK MAINT.
TOTAL TRACK MILES

GROSS SCRAP VALUE, STEEL
GROSS SCRAP VALUE, GOOD TIES
GROSS SCRAP VALUE F/P TIES
GROSS SALVAGE VALUE, LAND
GROSS  SCRAP VALUE

DISMANTLE AND REMOVAL COSTS
NET SCRAP VALUE

300.00000
1722.00000
360.00000
0.00000
0.00000
.96154
1.00600G
702.72660
12259.94000
12962.66660
1860.00000
78.12000
25.00000
0.00000
78.12000
0.00000
70413.34000
.07041
48378.60000
.29180
62495.47548
3208.50630
19.50000
583293.75000
0.00000
0.00000
67611.00000
650904.75000
175500, 00000
475404 .75000

31)
32)
33)
34)
35)
36)
37)
38)
39)
40)
41)
42)
43)
44
45)
46)
47)
48)
49)
50)
51)
52)
53)
54)
55)
56)
57)
58)
59)
60)

RETNSV
MOWS
TRANS
MCLAC
TCLAC
OBCM
OBITM
" OBNTM
OBGTM
GTMC
CIS

IS

cI
ICSC

. NIS
ITSC
TSC
LDC
ICSD
RTD
ITSD
OBSD
0BCD
OFBCDC
OFBCDC
OFBFCC
SCO
FRAL

FRAZ ©

DELTA

RETURN ON NET SCRAP VALUE
M.0.W. SUPERINTENDENCE
TRANS. SUPERINTENDENCE

M.0.W. CLERICAL SUPPORT, ACCIDE
TRANSP. CLERICAL SUPPORT, ACC.

OFF-BRANCH CAR MILES
OFF-~-BRANCH TARE TON MILES
OFF-BRANCH NET TON MILES
OFF-BRANCH GROSS TON MILES
GROSS TON MILE COSTS

CARS RECEIVING IND. SWITCH
INDUSTRY SWITCHING COSTS
CARS INTERCHANGED
INTERCHANGE SWITCHING COST
NUMBER INTERTRAIN SWITCHES
INTERTRAIN SWITCHING COSTS
TOTAL SWITCHING COSTS

LOSS AND DAMAGE COST
INTERCHANGE SWITCHING DAYS
RUNNING TIME DAYS
INTERTRAIN SWITCHING DAYS

OTR OFF-BRANCH SWITCHING DAYS

OFF-BRANCH CAR DAYS
OFF-BRANCH CAR DAY COSTS
OFF-BRANCH CAR MILE COSTS
OFF-BRANCH FRT CAR COSTS
STATION CLERICAL

UPGRADE TO TRACK CLASS I
UPGRADE TO.TRACK CLASS IT
FRAZ2 LESS FRAL

39458.59425
0.00000
0.00000
0.00000
¢. 00000

244576.23048
7560791.85326
5806515.54283

13367307.39609

14028.85544
152.00000

4969.98960 .

700. 00000
5835.55000
2155.00000

10217.07050
26866.89571
2137.13522

349.96190

483.82114
1129.44058

608.00000
2571.22362
5517.70687

18264.53305
30393.70261

0.00000
60588, 85623

 201102.35873

140513.50250

-
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622 Penn

Ttem
Item
Item
Item
Item
Item
Item
Item
Item

CItem

Item
Icem
Ttem
Item
Iten
Ttem
Item
item
Item
Item
Item
Item
Ttem
Item
Ttem
Item
Ttem
Ttem
Item
Item
Item
Item
Tten
Item
Item
Item
Item
Ttem
Ttem
Iten
Item
Item

Ttenm
Iten
Item
Item
Item
Item

29)
30

Central Railroad

0394 Grosvenor — Morencl Mi,

LINE QUESTIONNAIRE DATA ITEMS

CARD NUMBER ONE

RATILROAD CODE

FIRST STATE

SECOND STATE

THIRD STATE

SEGMENT CODE

LINE LENGTH IX MILES

SINGLE TRACK MILES
MULTI-TRACK MILES

SIDIRG AND YARD MILES

ANNUAL TRIPS

LOCOMOTIVES

RATED HORSEPOWER

CREW SIZE

HOURS SERVING BRANCH

SERVING YARD TO BRANCH MILES
STATION EMPLOYEES

IM TUNNELS AND SUBWAYS

IM BRIDGE-TRESTLE-CULVERT
IM STATION + OFFICE BUILDINGS
IM ROADWAY BUILDINGS

IM WHARVES AND DOCKS

IM COAL/ORE WHARVES + DOCKS
IM TOFC/COFC TERMINALS

IM COMMUNICATIONS SYSTEMS
IM SIGNALS AND INTERLOCKERS
JOINT MAINTENANCE DR

JOINT MAINTENANCE CR
PERCENT TIES GOOD

OVRHD TRAFFIC EXPENSE

OVRHD TRANSP SUPERINTENDENCE
OVRHD SIGNALS -+ INTERLOCKERS
OVRHD STATIONERY + PRINTING
OVRHD INSURANCE

PROPERTY TAXES ON BRANCH
CARD NUMBER TWO

RAILROAD CODE

FIRST STATE

SECOND STATE

THIRD STATE

SEGMENT CODE

NUMBER OF TIES TO FRA CLASS 1

MILES OF TRACK TO FRA CLASS T
NUMBER OF TiES TO FRA CLASS II
MILES OF TRACK TO FRA CLASS II
NUMBER OF GRADE CROSSINGS
AUTRORIZED TIMETABLE SPEED
OVERHEAD BRIDGE CARLOADS

1.000
622.000
MI.

0394
18.600
18.600

0.000
©.900
50.000
1.000
1200.000
4.000
6.000

0.000
1.000
1.600
8.000
2.000
622.000
ME.

0394
2000.000

0.000
36400.000
5,000
27.000
20,000
0.000

26}

-

39)
40)
41)
42)

£3)
543
45)
46)
473
48)

RATL.ROAD COST FACTOR DATA

LOCOMOTIVE COST PER HOUR

TWO-MAN CREW COST PER HOUR

THREE-MAN CREW COST PER HOUR

FOUR-MAN CREW COST PER HOUR

FIVE-MAN 'CREW COST PER HOUR

STATION EMPLOYEE -ANNKUAL COST

CABGOSE COST PER MILE

CABOOSE COST PER DAY .
REGULAR INDIRECT MAINTENANCE COST FACTOR
VARTABLE MAINT. TUNHELS AND SUBWAYS
VARTABLE MAINT. BRIDGE-TRESTLE~CULVERT
VARIABLE MAINT. STATION + OFFICE BLDGS
VARIABLE MAINT, ROADWAY BUILDINGS
VARIABLE MAINT. WHARVES AND DCGCKS
VARIABLE MAINT. GCOAL/ORE WHARVES + DOCKS
VARIABLE MAINT, TOFC/COFC TERMINALS
VARIABLE MAINT. COMMUNICATIONS SYSTEMS
VARIABLE MAINT. SIGNALS AND INTERLOCKS
VARIABLE MAINT. JOINT MAINTENANCE DR
VARIABLE MAINT. JOINT MAINTENANCE CR
STEEL, GROSS SCRAF VALUE PER MILE

GOOD TIES, CROSS SCRAP VALUE EACH
FAIR/POOR TIES, GROSS SCRAP VALUE EACH
DISMANTLING AND REMOVAL -COST PER MILE
RATE OF RETURN O NET SCRAP VALUE
KAINTENANCE OF WAY SUPERVISION
TRANSFORTATION SUPERVISICH

MOW-CLERICAL SUPPT, ACCDNT

STATION CLERICAL

UPGRADING, TURNOUTS

UPGRADING, GRADE CROSSINGS

UPGRADING, COST PER TIE INSERTED
UPGRADING, COST PER MILE OF TRACK .
CROSS TON-MILE UNIT CGSTS

TERMINAL SWITCHING COST PER CARLOAD
INTERCHANGE SWITCHING COST PER CAR
IN-ROUTE SWITCHING COST PER CAR

SYSTEM AVERAGE TRAIN SPEED

TIES PER MILE

MAINTENANCE, SIDING AND YARD TRACKS

ACRES OF LAND PER TRACK MILE
LAND VALUE PER ACRE

TRANSP-CLERICAL SUFPT, ACCDNT
DUMMY
DUMMY
DIMMY
DUMMY
DUMMY

16,3900
17.9900
25.5100
33.0400
40,9900

15140.0000

.0420
8.7000
.3834
.0011

. 0426
0.0000
0,000
.0036
.0108
.0060
.0362
0.0000
L0478
-.0361
29912, 5000
5.0000
0.0000
9000. 0000
.0830
150, 0000
.3879

. 0205

- 4,7660
1033, 6000
5367.0500
32.3800
33856.1000
,0029
32.6973
9,2679
5.2679
21.0629
2816.0000
2939.0000

7.2700
500.0000

3166
0.0000
0.0600
0.0000
0.G000
0.0000

-
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622 Penn Central Railroad

Item
ILtem
Iten
Item
Iten
Trtem
Icen
ITtem
Item
Item
item
Item
Item
Item
Item
Item
Item
Irem
Item
Ttem
Item
Item
Item
Icem
ITtem
Item
Item
Item
Item
Item
Item
Item
Item
Item
Item
Item
Item
Item
Iten
Item

Item
Item
Ttem
Iten
Item
Item
Item
Item

16)
in
18)
19)
20)
21)
22)
23}
24)
25)
26)
27
28)
29)
30)
31)
32)
33
343
35)
36)
37N
38}
39}
40)
41)
42)
43)
44)
45)
46)
47)
48)

0394 Grosvenor - Morenci Mi.

LINE QUESTIONNAIRE DATA ITEMS

CARD: NUMBER ONE
RATLROAD CODE

FIRST STATE

SECOND STATE

THIRD STATIE

SEGMENT CODE

LINE LENGTH IN MILES
SINGLE TRACK MILES
MULTI-TRACK MILES

SIDING AND YARD MILES .

ANNUAL TRIPS

LOCOMOTIVES

RATED HORSEPOWER

CREW SIZE

HOURS SERVING BRANCH

SERVING YARD TO BRANCH MILES
STATION EMPLOYEES

IM TUNHELS AND SUBWAYS

IM BRIDGE-~TRESTLE-CULVERT
IM STATION + OFFICE BUILDINGS
IM ROADWAY BUILDINGS

IM WHARVES AND DOCKS

IM COAL/ORE WHARVES + DOCKS
IM TOFC/COFC TERMINALS

IM  COMMUNICATIONS. SYSTEMS
IM SIGNALS AND INTERLOCKERS
JOINT MAINTENANCE DR
JOINT MAINTEHANCE CR
PERCENT TIES GOOD

OVRHD TRAFFIC EXPENSE

OVRID TRANSP SUPERINTENDENCE
OVRHD SIGNALS + INTERLOCKERS
OVRHD STATIONERY + PRINTING
OVRHD INSURANCE

PROPERTY TAXES ON BRANCH
CARD NUMBER TWO

RAILROAD CODE

FIRST STATE

SECOND STATE

THIRD STATE

SEGMENT CODE

NUMBER OF TIES TO FRA CLASS 1T
MILES OF TRACK TO FRA CLASS 1
NUMBER OF TIES TO FRA CLASS IT
MILES OF TRACK TO FRA CLASS 1II
NUMBER OF GRADE CROSSINGS
AUTHORIZED TIMETABLE SPEED
OVERHEAD BRIDGE CARLOADS

1.000
622.000
MI.

0394
18.600
18.600
0.000
.900
50.000
1.000
1200.000
4.000
6.000
7.600
0.G00
0.00G
1.000
0.000
0.G00
0.000
0.060
0.000
1.600
0.000
0.000
0.600
0.000
1.000
1.000
0.000
1.000
1.000
0.000
2.000
622.000

MI

0394

9000.000 -

0.600
36400.000
5.000
27.000
20.000

© 0.000

CF
CF
CF
CF
CF
CF
CF
CF
CF
CF
CF
CF
CF
CF
CF
cr

CF

CF
CF
CF
CF
CF
CF
CF
CF¥
CF
CF
CF
CF

CF

CF
CF
CF
CF
CF
CF
CF
CcF
CF
CF

ra)
s

CF
CF

~
.

CF
CF
CF

16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27
28)
29)
30)
31)
323
33)
34)
35)
36)
37)
38)
39)
40)
£1)
42)
43)
44)
45)
46)
&7)
48)

RATLROAD COST FACTOR DATA

LOCOMOTIVE COST PER HOUR
TWO-MAN CREW COST PER HOUR
THREE-MAN CREW COST PER HOUR
FOUR-MAN CREW COST PER HOUR
FIVE-MAN CREW COST PER HOUR .
STATION EMPLGYEE ANNUAL COST
CABOOSE COST PER MILE
CABOOSE COST PER DAY

REGULAR INDIRECT MAINTENANCE COST FACTOR

TUNNELS AND SUBWAYS
BRIDGE-TRESTLE-CULVERT
VARTABLE MAINT. STATION + OFFICE BLDGS
VARIABLE MAINT. ROADWAY BUILDINGS
VARTABLE MAINT. WHARVES AND DOCKS
VARIABLE MAINT.
VARTABLE MAINT.

VARTABLE MAINT.
VARIABLE MAIRT.

TOFC/COFC TERMINALS
VARTABLE MAINT. COMMUNLCATIONS SYSTEMS
VARTABLE MAINT. SIGNALS AND INTERLOCKS
VARIABLE MAINT. JOINT MAINTENANCE DR
VARTABLE MAINT. JOINT MAINTEWANCE CR
STEEL, GROS3 SCRAP VALUE PER MILE

GOOD TIES, GROSS SCRAP VALUE EACH |
FAIR/POOR TIES, GROSS SCRAP VALUE EACH
DISMANTLING AND REMOVAL COST PER MILE
RATE OF RETURN ON NET SCRAP VALUE
MAINTENANCE OF WAY SUPERVISION
TRANSPORTATION SUPERVISION
MOW-CLERICAL SUPPT. ACCDNT

STATION CLERICAL

UPCRADING, TURNOUTS

UPGRADING, GRADE CROSSINGS

UPGRADING, COST PER TIE INSERTED
UPGRADING, COST PER MILE OF TRACK
GROSS TON-MILE UNIT COSTS

TERMINAL SWITCHING COST PER CARLOAD
INTERCHANGE SWITCHING COST PER CAR
IN-ROUTE SWITCHING COST PER CAR

SYSTEM AVERAGE TRAIN SPEED

TTES PER MILE

MAINTENANCE, SIDING AND YARD TRACKS

ACRES OF LAND PER TRACK MILE

LAND VALUE PER ACRE

TRANSP-CLERICAL SUPPT, ACCDNT
LOCOMOTIVE COST PER HOUR — REPLACEMENT
2 MAN OVERTIME PER HOUR

3 MAN OVERTIME PER HOUR

4 MAN OVERTIME PER HOUR

5 MAN OVERTIME PER HOUR

COAL/GRE WHARVES + DOCKS

5.7400
17.7000
25.0400
32.3800
40.1900

15140.0000
.0420
8.7000
.2130
.0011
L0426
0.0000
0.0000
.0036
.0108
.0060
.0362
0.0000
0476
~.0361
29912.5000
5.0000
0.0060
90G0.0000
.0830
150.0000
.3879
.0205
4.7660
1033.6000
5367.0500
32.3800
33856.1000
.0009
32.6973

8.3365

4,7411
21.0629

2816.0000
2939.0000

7.2700
500.0060
. 3166
9.3%00
19.1200
27.4000
35.6700
44,1600
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Where:

CF(1l) = $16.39 (RC) - Pigure 17

LUH = 300 hours {(IC) - Figure 18
By substitution, we find that:

LUHC = $16.39 x 300 = $3917 which can be verified by consulting Figure 15.

The following Fortran IV statements have been placed within the viability
analysis to remove those locomotive related costs which cannot be avoided with
line abandonment.

ALCRLB

RLBX = 1

If (LUH/SEG(12).GE.2000) RLBX = ALCRLB

LUHC = CF(l) * LUH #* RLBX

Where:

CF(44) = 89.93 (RC) Figure 18
CF(L} = $5.74 (RC) Figure 18
LUH = 300 hours (IC) Figure 16
SEG(1l2) = 1 locomotive (LQ) Figure 18

This portion of the Michigan viability program indicates that if, when
LUH is divided by SEG(12}, the result is greater than or equal to 2000, the
quotient of CF(44) + CF(1l) (that is ALCRLB) should be multiplied times the
product of CF(1l) x LUH. Since LUH + SEG(1L2) equals 300, which is certainly
less than 2000 hours, the Michigan Model comes to duplicate the USRA formula.
LUHC = CF(1) x LUH = $1722. (See Figure 16 for verification).. The difference
in the two methods then, in this case, stems solely from the utilization of
two different CF(1l)'s (Locomotive Cost Per Hour). In the case of the USRA
CF(1l) = $16.39 and within the Michigan approach <CF(1) = $5.74. 1If the above
mentioned quotient was greater than 2000 hours, of course CF(44) which equals
$9.93 would have been employed to account for the avoidability of both time
and mileage as well as a complete unit - i.e., a locomotive. These differences,

then, and all similar differences to be outlined below arose as a result of
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iﬁ varying interpretations of which types of cost are truly avoidable with branch
line abandonment. To illustrate which of the sub-costs within the component -
cost "Locomotive Cost Per Hour" have been reduced to reflect unavoidability,

Figure 19 has been prepared. A dashed line under the column labeled "Michigan"

indicates that no change has been made to that particular sub-cost. Worksheet 1
gf shows the data sources employed and the calculations made in the development
of CF(1l) and CF(44). These have been included to illustrate the complexity
of each cost factor used in‘both the USRA and Michigan models. Although other

worksheets are available for the cost factors modified by R. L. Banks, they

are not included here.

2) CREW HOUR COST (CHC)

The following are the Fortran commands used by USRA to calculate

CHC:
CH = SEG(Ll) * SEG(L5)
CHC = CH * CF(XREW)
Where:
SEG(11l) = 50 trips (1Q) Figure 17
SEG(15) = 6 hours (LQ) Figure 17
% KREW = SEG(14) = 4 men (LQ) Figure 17
i CF(4) = $33.04 (LQ) Figure 17

Inserting each of thesé values Into the formula, we can determine the CHC
which is printed in Figure 15.

CH=50x 6= 300

CHC = 300 x 33.04 = §9912.

R. L. Banks has included the following statement to remove those costs
improperly included by USRA because they are not avoidable in those instances
where certain minimum time and trip requirements are not met.

If ((SEG(11).LE.51) and (SEG(15).LE.8)) CHC = 0

-Qlpem



Locomeotive Cost Per Hour

. USRA L MICHIGAN L
Cost Cost
Expense Element - Basis Per Hour Basis Per Hour
Repair System Average System Average
All Locomotives $ 6.29 Yard Locomotives $ 2.85
Fuel ” 4.29 * 2.30
Unit Specific
Renis ” 2.41 Avoidable —
Payroll Taxes, System Average
Health & Welfare » 1.02 Yard Locomotives 0.44
Depreciation ” 0.90 Unit Specific
. ' Avoidable -
Return on
Investment * 0.8R% o -
Indirect Function of
Maintenance ” 0.59 ' Repair 0.15
Joint Maintenance Unit Specific
of Equipment 7 : 0.01 Avoidable -
Less
Retirements ” Than 0.00 ” —_
QOGS -/ . T/
Unit Cost With—
out Locomotive
Unit Reductions $16.39 $ 5.74
Unit Costs of 4 -
Locomotive Units _ _9_._0_(_)_ 4;19
. Unit Cost With
Locomotive Unit _ : i
Reductions $16.39 $ 9.93 8]
_ FIGURE 19
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Page 1 of 3

WORKSHEET 1

CALCULATION OF LOCOMOTIVE UNIT COSTS
(Cost Factors 1 and 44)

I Item Source Amount

COST FACTOR 1

3 1. Repairs AR, Sch. 320, Col. (e), L 70
o - and L 72

ﬁﬁ 2. Fuel and Servicing ‘AR, Sch. 320, Col. {e), L 176
eitd ) .

and L 118 .
EI Payroll Tax Calculation:

Health & Welfare Accounts

3. Mof W&S - 277 AR, SCH. 320, Col. (b), L 57
M of E - 335 AR, Sch. 320, Col. (b), L 86

5. Traffic - 359 AR, Sch. 320, Col. (b), L 103

6. Transportation ~ 409 AR, Sch. 320, Col. (b), L1234

7. Miscellaneous - 449 AR, Sch. 320, Col. (b), L 165

8. General - 456 AR, Sch. 320, Col (b), L 174

9. Total L 3 through L 8

10. Ratio.M of £ to Total L4 -~-1L29

11. Payroll Taxes AR, Sch. 350, L 60 and 61

12. M of E Payroll Taxes LID XL 1

13. Direct M of E Accounts AR, Sch 320, Col. (b), L 70,
L 71,72, 73, 74, 75, 76
77, 78, 79 and 80

- 14. Locomotive Amount (LT =~ L13) XL 12
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Page 2 of 3

WORKSHEET 1
(Continued)

Item

Source Amount

Indirect Expenses

15. Injuries & Insurance
16. Health & Welfare - 335
17. Other M of E - 339
18. Total Indirect
19. Direct Expenses
20. Ratio Indirect/Direct
21. Indirect Expenses
22. Yard Swtg. Miles
23.. Yard Loco. Hours
24. Cost Facter 1
COST FACTOR 44
25. Retirements
26. Depreciation
27. Rent
28. Gross Investment
29. Accrued Depreciation

AR, Sch. 320, Col. (e), L 83
and L 84

AR, Sch. 320, Col. (e), L 86
AR, Sch. 320, Col.(e), L 87
L5+ L 16 and 17

AR, Sch. 320, Col.(e), L 70
. through L 80

L18 =L 19

L1XL 20
AR, Sch. 531, Col. (b}, L 9
L 22 = the number 6

(LT+L2+L14+L21) =~
L 23

AR, Sch. 328, Col. (e), L 1

AR, Sch. 330 {(Col. (e), L1
and L 2

AR, Sch. 300, Col. {e} L 14 -
L7

AR, Sch. 211-N-2, L 38,
Cols. {a+b+c+d+e)

AR, Sch, 211-D, L 30,
Col. (g) + AR, Sch. 211-E,
L 29, Col. {(g) + Lesser
RR's, AR, Sch. 285, Acct.
52, Col. {(J)
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Page 3 of 3

WORKSHEET 1
{Continued)

Item Source Amount

L% 30. Amortization Reserve ARE ?ch.-Z?lme, L 22, Cotl.
i

31. Depreciated Investment L 1 =.(L2 + L-3)
- 32. Return on Investment L 31 X7.2%

L 33. Total Loco. Deprec. AR, Sch. 330, Col. (b),
' L landl 2

34, Freight Loco. Ratio L 26 = L 33
35. Freight Loco. Return L 32 XL 34

36. Train Miles AR, Sch. 531, Col. (b), L 6
37. Train Hours AR, Sch. 531, Col. (b), L 30
38. Train Speed L 36 = L 37
39.. Loco. Unit Miles
Road Service AR, Sch. 531, Col. (b) L 7
40. Loco. Unit Miles |
Train Switching AR, Sch. 531, Col. (b), L 8
41. Loco. Unit Hours |
Road Service - L399 =1L 38
42. Lloco. Unit Hours
_ Train Switching L 40 = the number 6
43. Ownership Costs L 25+ L 26+L 27 +1L 35
| 44. Total Loco. Hours L 23+ L 41+L 42
45. Cost Factor 44 (L 43 = L 44) +L 24

AR = Annual Report R-1.
Sch. = Schedule.

Col. = Column.

L = Line,

Source: Interstate Commerce Commission, Annual Report Form R-1.
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Where:

SEG(11) = 50 trips
SEG(15) 6 hours

Since the number of trips on the line is less than or equal to 51 and

since the number of hours a locomotive serves the branch is less than eor
equal to 8, as this additional comstraint dictates, CHC has been set to 0.
This can be verified by reference to Figure 16. Again, unit savings in time,
mileage or other resources may be saved by branch line abandonment only if

the line is used a prescribed amount. According to R. L. Banks, this amount,

in reference to CHC, is 51 trips and/or more than 8 hours of service.
.3)‘ ON-BRANCH CABOOSE CAR COST (OBCAB)
The USRA formulation for OBCAB is based.on a simple aggregation
of Caboose Mile Costs (CMC) and Caboose Day Costs (CABC) which may be found
in the table of "Intermediate Calculations" for the USRA Model (See Figure 15.)

OBCAB = CMC + CABC

Where:
cMC = 78.12 : (IC) Figure 15
CABC = 217.50 (IC) Figure 15

Therefore: OBCAB = 78.12 + 217.50 = 295.62 (See Figure 15.)
R. L. Banks again employs the avoidability argument as a basis for

inserting a constraint into the USRA model. Unless the total hours a branch

line is served exceeds 2000 hours, caboose day costs cannot be avoided and

should, therefore, not be attributed to the operatiom of the branch. All

caboose mile costs are avoidable with abandonment and were not modified.
Banks included the following statement:

If (SEG(15) * SEG(11) .LT. 2000) CBDC = 0

Where:
SEG(15) = 6 hours (LQ) Figure 18
SEG(11l) = 50 trips (1.Q) Figure 18
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Since 6 x 50 is less than 2000, CBDC has been set to zero. OBCAB has
been reduced accordingly.

OBCAB = 78.12 + 0 = 78.12

This can be verified with reference to the table of IC - Figure 16. All
of the various differences in the two accounting systems under the category
"On-Branch Operating Costs" shown in Table 1 have now been discussed. We move,
then, to a short explanation of the differences found within the category of
"Normal Branch Maintenance Costs"

~ —= Normal Branch Maintenance Cost — -

As can be seen in Table 1, both component costs within this category have
been changed.in moving from the USRA to the Michigan version of the viability
analysis - i.e., NBMM and NBMQ.

1) BRANCH MAINTENANCE (NBMM)

The USRA and Michigan formulations to calculate this component
cast do not differ. What does vary, however, is the cost factor.used as input
to the formula. The value of "Regular Indirect Maintenance Cost Factor" CF(9)
emploved by USRA equals ,3834 while the Michigan model equals .2130. Banks
recalculated this factor removing those sub-costs which they considered to be
unavoidable. Several of the more important Fortran statements used in this
calculation are presented below. Although é few "steps" have been skipped
which were used to develop variables utilized therein, one should gather a
familiarity with the importance of CF(9) in making this cost estimation.

NBMM = DMC * (1. + IMC)

Where:
DMC = 48378.60 {(IC) Figures 15 and 16
IMC .4622 for USRA (IC) Figure 15
™MC .2918 for Michigan (IC) Figure 16

For USRA then:

NBMM = 48378.60 x 1.4622 = 70413.34
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And Michigan:
NBMM = 48378.60 x 1.4622 = 70413.34
Please turn to Figures 15 and 16 for verification. It should be noted
that the reason IMC varies between accounting systems is basically because ??
CF(9) whi;h is used as a means of computing IMC varies by system. -
2) SIDING/YARD TRACK MAINTENARCE (NBMO)
Like NBMM, NBMO varies by accounting system due solely to the

change in CF(9), this should be more readily apparent because CF(9) is actually

used 1n the formula without being transformed into another variable first.

The formula used by beth models is:

NBMO = (SEG(lO)*CF(40)*(l.+CF(9))

Where for USRA:

SEG(10) = .9 ' (LQ) Figure 17
CF{40) = 2939 (RC) _ Figure 17
CF(9) = 3834 (RC) Figure 17

and for Michigan:

SEG(10) = .9 (LQ) Figure 18
CF(40) = 2939 {RC) Figure 18
CF(9) = .2130 (RC) Figure 18

Using this data as was done within the 1) USRA and 2) Michigan models,

we find: i
1) NBMO = .9 x 2939 x 1.3834 = 3659.23
2) NBMO = .9 x 2939 x 1.2130 = 3208.50 §

Again, see Figures 15 and 16 to validate these calculaticns. The next
differences we note in Table 1 between the two accounting systems is in the
category of "Branch Overhead Costs" and it is to a discussion of this category
that we néw turn.

— — Brarch Overhead Costs — —
In Table 1, we find that the Michigan accounting system sets each of the

four component costs which comprise this category (MOWS, TRANS, MCLAC and TGCLAC)
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equal to zero. Above, each component was discussed individually but since the
logic underlying their removal from the accounting statement (i.e., Evaluation
Report) is so similar they will be reviewed collectively. R. L. Banks, as has
many others. concerned with branch line abandonment, has stated that MOWS and
TRANS costs are not avoidable unless thelline is of a certain length and the
time spent on it by a crew is of a certain duration. If these conditions are
not met, MOWS and TRANS are set to zero. Given MOWS and TRANS are zero, MCLAC
and TCLAC will also be zero.since they are based on the two former costs. The

formulas used in the USRA model are as follows:

MOWS = CF(26) * SEG(7)

TRANS = CF(27) * CH

MCLAC = CF(28) * DMC

TCLAC = CF(43) * CH * SEG(14)

The Michigan model includes the following comstraints:

If (MOWS LT 7500) MOWS = 0

If (TRANS LT 8500) TRANS = 0
If (MOWS EQ Q) MCLAC = 0
If (TRANS EQ O) TCLAC = 0
Where (for both models):
CF(26) = 150 (RO Figures 17 and 18
CF(27) = .3879 (RC) Figures 17 and 18
CF(28) = .0205 (RC) Figures 17 and 18
CF(43) = .3166 (RC) Figures 17 and 18
SEG(7) = 18.6 (L) Figures 17 and 18
CH = 300 (1IC) Figures 15 and 16
DMC = 48378.60 (1IC) Figures 15 and 16
SEG(L4) = 4 (1) Figures 17 and 18

Using this data as input for the USRA formulas, we find:

MOWS = 150 x 18.6 = 2790

TRANS = .3879 x 300 = 116.37
MCLAC = .0205 x 48378.60 = 991.76
TCLAS = .3166 x 300 x 4 = 379.92

These can be checked by consulting the tables of Intermediate Calculations.

Since MOWS is less than (LT) 7500 and because TRANS is less than 8500, these
costs are set to zero when the Michigan version of the analysis is performed.

MCLAC and TCLAC are then, in turn, set to zero.
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— — (Off-Branch Gperating Costs — ~

This is the last cost category of those listed in Table 1 to change by
accounting system, Each of five component costs, with the exception of OFBFCC,
have differing cost estimates when the tﬁo modeling systems are run.

1) GROSS TON.MILE COSTS {(GTMC)

The results of the USRA and Michigan calculations for this component
cost differ solely because of the "Gross Ton-Mile Unit Cost" used by each. USRA
used a factor of .0029 while the Michigan methodology employs a factor of .0009.
R. L. Banks modified this cost factor for the Department to remove excess, unavoid- :
able costs. The following are the formulas used by both models. Again, the only

data that varies is the above mentioned cost factor.

OBGTM = OBTTM + 0OBNTM
GTMC = OBGTM * CF(34)
Where:
OBTIM = 7560791.85 (IC) Figures 15 and 16
OBNTM = 5806515.54 (IC) Figures 15 and 16
CF(34) = .0029 for USRA (RC) Figure 17
CF(34) + .000897 for Michigan (RC) Figure 18
Therefore:

OBGTIM = 7560791.85 x 5806515.54 = 1336730.40
and for USRA

GTMC = 13367307.40 x ,0029 = 38765.19
For Michigan

GTMC = 13367307.40 x .000897 = 11990.48

These component costs in Figures 15 and 16 have been increased by 1.17 to
estimate 1976 cost increases.

2) TOTAL SWITCHING COSTS (TSC)
Like GIMC, TSC varies by accounting system as the result of changing

cost factors. The USRA model employs an "Interchange Switching Cost Per Car™
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CF(36) of 9.2628 while the Michigan methodology uses a cost of 8.3365. 1In

addition, the Michigan accounting system uses an "In-Route Switching Cost Per

Car" CF(37) of 4.7411 while USRA a factor of 5.2628. The formulas used to

compute TSC are identical for each model.

ICSC = CI * C(CF(36)
ITSC = NIS % CF(37)
TSC = IS + TICSC + ITSC

Where for both models

CI - = 700 (1C)

NIS = 2155 (IC)

IS = 4969.98 (Ic)
For USRA

CF(36) = 9.2628 (RC)

CF{37) = 5.2679 (RC)
and for Michigan

CF(36) = 8.3365 (RC)

CF(37) = 4,7411 (RG)
Therefore, the USRA model yields:

ICSC = 700 x 9.2628 =

ITSC = 2155 x 5.2628 =

T8C = 4969.98 + 6483.96

and for Michigan

ICsC = 700 x 8.3365
ITSC = 2155 X 4.7411
TSC =

4969.98 + 5835.55

+

Figures 15 and 16
Figures 15 and 16
Figures 15 and 16

Figure 17
Figure 17

Figure 18
Figure 18

6483.96
11352.33
+ 11352.33 = 22806.27

5835.55
10217.07
10217.07 = 21022.61

Each TSC estimate appearing in Figures 15 and 16 have been increased by

1.278 to account for 1976 inflation rate (see Table 1).

3) LOSS AND DAMAGE COSTS (LDC)

USRA has charged the entire national system loss and damage cost

to off-branch traffic for Interlipe traffic while the cost is, in actuality,

shared between the involved roads.
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USRA accouﬁting system by removing half of the loss and damage cost of that
traffic classified as interline. The USRA calculates this cost with the
following formula: “
| LDC = Total (X,2) * STCC (K,1)
The Michigén methodology includes the following statement:
LDC = LCD - (INTER (K,2) * STCC (X,1) * .5)

Brief mention has been made of the traffic matrices which are essential
not only to this calculation but to most calculations maée within the viability
routine. Figures 20-A and 20-B show the traffic data as it is used within the
program. This information remains the same regardless of the éccounting system
being employed. Again, notice that there are four separate traffic tables
iabeled Local, ConRail, Interline, and Total. The last one (i.e., Total) is
a simple summation of the previous three, Traffic on a segment has been broken
into three types for analytical purposes - cost factors are applied differently
depending upon the type of traffic being studied. The nature of the traffic
along a segment has much to do with the amount of cost incurred by the rail
company as a result of operating the line.

In the above USRA loss and damage formula, a loss and damage factor STCC(K,1)
is multipled times the amount of total tonnage which is gemerated or attracted
to this particular segment., Since the L&D estimate varies by commodity type,

a new factor must be applied for each tonnage element of the htotal“ array.
For example, Figure 20-B shows that 107 tons of commodity type 11 has either

its O or D along this segment. A L&D factor is multiplied times this 107 tons

and added to the next estimate. This is done until all elements have been factored

and summed. Table 1 indicates that the USRA 1973 L&D estimate for this segment
is $2,693.66. When half of the L&D estimate for Interline traffic is removed,
the Michigan methodoleogy indicates that the L&D cost on this line is reduced to

$1672.25.
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627 Péiiii Central RaiilFoad

STCC

11

24

26

CARS

0.

0.

TONS

LOCAL TRAFFIC

SCONRATL

0394° Girosvenst - Motenei

TRAFFIC AND REVENUE REPORT

STOTAL

0.

c.

SHORT HAUL

MILES STCC
0. i1
0. 24
0. 26
0. 28
0. 32
0. 33
0. 34
0. 35
0. 40
0. 50

CARS

0.

0.

12,

TONS
0.

0.
62.
5514.

46.

39,

24!

5685,

CONBRAIL TRAFFIC

SCONRAIL
0.

0.

2076.
98615.
979.

0.

1318.
346;

0.

103334.

TMiL

$TOTAL
0.

0.
2076.
98615.
979.
0.
1318.
346.

0.

103334,

SHORT HAUL
MILES

2904.
39062.

327.

1512.

210,

44015,

v-0Z 34n9id



622 Penn Central Railroad 0394 Grosvenor - Morenci Mi.

TRAFFIC AND REVENUE REPORT

====]nterline Traffic == === Total Traffic

SHORT HAUL S - . " SHORT HAUL

STCC CARS TONS SCONRAIL $TOTAL MILES STCC CARS TONS $CONRATL $TOTAL MILES
11 2. 107. 435. 704. 520. 11 - 2. 107. 435. 704. 520.
24 10 384. 2655. 15078. 2821. 24 10. 384. 2655, 15078. 2821.
26 0. 0. 0. 0. 0. 26 12. 62. © 2076. 2076. 2904.
28 317. 16412. 76035. 286630. 63876. 28 449, 21926, 174650. 385245. 102938,
32 3. 99, 582. 1820, . 780. 32 4, 145. 1561. 2799. 1107.
;33 2. 50. 692. 2035. 1056. 33 2. 50. 692. 2035. 1056.
% 34 10. 79. 1648. 4554, 1516. 34 15. 118. 2966, 5872. 3028.
35 1. 14. 145. 307. 259, 35 3. 38, 491. 653. 469.
40 21. 1183, 2496, 7561. 966. 40 21. 1183, 2496, 7561. 966.
50 366.  18328. 84688. 318689. 71794, 50 518. - 24013. 188022. 422023. 115809,

8-02 34n9id




4) STATION CLERICAL (SCO)

Like some of the other component costs discussed above, SCO costs
are removed from the Michigan accounting system when they are below a certain
magnitude. The USRA formula is used in the Michigan approach, but is subject
to this constraint of "minimum" magnitudé.

SCO = (CF(29) * Total (50,1) + CF(29) *
Local (50,1) + CF(29) * ConRail (50,1)

Where:

CF(29) = 4.766 (RC) Figures 17 and 18

Tatal (50,1) = 518 cars

Local (50,1) = Q cars

ConRail (50,1) = 152 cars

The double subscript on the total, local, and ConRail variables should be
taken to mean "the fiftieth row; first column" of each traffic matrix. See
Figures 20-A and 20-B.
Substituting the values:

SCO = 4.766 x 518 + 4.766 x 0 + 4.766 x 152 = 3193.22

The Michigan methodology includes the following:

If (8CO0. LT. 3400) SCO = O

Since SCO is less than 3400 in the above calculation, the Michigan accounting
system sets this cost to zero.

All differences between the USRA and the Michigan methedologies have now
been accounted for. Ifrfurther detail is desired, one should comsult the TASK-3
Report submitted by R. L. Banks and other manuals obtained from the USRA

presently on file with the Statewide Transportation Planning and Procedures

Section of this Department.







CONCLUSION

The Branch Line Evaluation Reports obtained from executing the USRA
and Michigan versions of the line viability analysis differ as a result of
programmatic and input file modifications made to the originals as sent to
this Department by the USRA. These changes have been made, as noted above,
to reflect this State's belief that the USRA has inflated estimated costs
through a misapplication of the avoidable~unavoidable cost concept. From
the Evaluation Reports presented one may conclude that the Michigan approach
to line viébility invariably reduces the estimated cost of operating and
maintaining branch line facilities. The utilization of the Michigan Model
in plaée of its USRA counterpart makes the ownership of certain segments of
the bankrupt railroad seem more attractive than the USRA analysis has led
many to believe.

Even when the Michigan Model is employed, however, many rail segments,
ag defined by the USRA, continue to be depicted as contributing heavily to
the financial problems of the bankrupt réilroads. Since traffic definition
{(i.e., Local, ConRail, Interline) are tied to the iength of a segment and
because costing procedures have been developed arovund traffic types, it was
found that the way in which the rail network was divided into segments may
strongly influence the apparent profitability of a line. An eﬁtremely long
line may, for example, show a substantial loss in its entirvety because a

relatively small pottion of it geﬁerates a fantastic loss. That is, if this

one portion were removed, the majority of the line would generate a net profit

for the rail company. Many states were forced to accept the USRA segmentation

since they did not choose to redefine study links which would have required
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a remanipulation of the waybill file - a formidable task indeed. Fortunately,
this Department developed techniques which permitted a disaggregation of the
USBA segment into the so-called Michigan segmentation system. This system
allowed state rail planners to isolate those sub-USRA segments which are
responsible for making an entire line apéear unprofitable when, in fact, this
is not the case. '"Cngtrf", a computer program was written to allow for further
alteration of rail segments and their associated traffic and characteristic
files. This prograﬁ permits-the rapid and efficient testing of propesed rail
plans. Because the changing of traffic volumes along segments and altering
the characteristics of segments affect community and environmental impacts,
"Cngtrf" has‘become crucial to the entire railroad impact analysis process.
See Figure 1 for the location of the program within this process.

This report has detailed many aspects of both the USRA and Michigan versions
of the line viability analysis. Those who are interested in operationalizing
this technique to conduct rail network evaluations of their own will find it,
its companion, and its supporting reports of great interest. It should, however,
be reiterated that the viability approach to rail financial impact analysis was
adopted out of necessity. The time frame 1n which the state was required to
submit a state rail plan was such that a conceptually superiotr techmnique could
not be devised. The more obvious faults were removed, but the technique has
remained weak. Perhaps its greatest value lies in that it has filled a critical
gap in the state's ability to quickly evaluate alternate rail plans. Since these
pléns are of a short term nature, they are acceptable. When state rail planners
begin to formulate long range plans, viability analysis must be revised so as
to permit a true systems analysis. Many of the basic ideas employed in viability
combined ﬁith the "Full Allocation" technique briefly mentioned in the Introduction

should give state officials the resources needed to perform such an analysis.
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