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SUMMARY

Air power is an effective means of interdicting an enemy’s
rall system, and such usage 1s a logical and important mission
for this Arm,

As in many military operations, however, the success of inter-
diction depends largely on how complete, accwrate, and timely is
the commander's information, particularly concerning the effect of
hic interdiction-program efforts on the enemy's capabllity to move
men and supplies., This information should be available at the
time the results are being achieved,

The present paper describes the fundmmentals of a method inten-
ded to help the specislist who is engaged in estimating railvay cape-
cities, 80 that he might more readily sccomplish this purpose and
thus assist the commander and his staff with greater efficiency than
1e possible at present.

The ability to estimate with relstive accuracy the capacity of
single railway lines iz largely an art, Specialiste in tkis field
have no authoritative text (insofar as the authors ~re informed) to
guide their efforts, and very few individusls have either the experi-
ance or talent for this type of work. The authors asssume that this
Job will continue to be donsg by the specialist.

It is even more difficult and time-consuming to evaluate the
capaclty of a2 railway network comprising s maltitude of rail lives

which have widely varying characterigtics, Fractices omong lndivi.
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duals angeged in this fleld vury considerably, but all consume a
great deal of time. Most, if not all, apecialists attack the proe
blem by viewing the rallwey network as an aggregate of through
liz;eu.

The authors contend that the foregoing practice does not por-
tray the full flexibility of & large network, In particular it
tends to gloss over the fact that even if every one of a set of
independent through lines is made inoperative, there may exis®
alternative routings which can still move the traffic.

This paper proposzes a method that departs from present prac-
tices in that it views the network as an aggregate of railway
operating divisions.* All trackege capacities within the divi-
sion are appraised, and these appralsals form the basis for esti-
rating the capability of rsilway operating divisions to receive
trains from &nd concurrently pass trains to each neighboring
division in 2h-hour periods, The foregoing mppraisal (accom-
plished by the expert) is then used in the preparation of com-~
paratively simple vork shects that will emable relatively inex.
yerienced assistants to compute the resulis and thus help the
sxpert to provide specific answers to the problems, based on
many ssswsptions, which may bo propoundsd €0 hiw,

The paper describes, ln considerable detail, the organiza-
tion of large rallway systems; it points out thet the operating

division is, wniversally, the basie rallway operating unit.

k-2
Or systems (sse page 12},

SECRET



SECRET

RM=~1573
10-204 .55
Y

Present estimeting practices ave briefly depcribed, and the pro-
posed method 1s discussed in detail. It is then illustrated by
applylng it to the rallway network of Western Ruspie and her satel-
lites, and detervwminiug tlie over-all capaciiy of that network under
several specific sets of aseumptlions made by the authors,

The appendix describes in detall how the work sheets can be

uged in solving & specific problem,

ity e s s
SECRET
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1. INTRODUCTION

PURPOSE OF THE PAPER

The purpose of this paper 1s to present the fundamsntals of
a methed for evaluating railway network capacities,

It 1s not proposed thet the highly specialized individual
who estimates track and network capacities should be replaced
by & novice with a caleulating mwachine, Rather, it is sccepted
that the evaluation of track capacities remains a task for the
speclalist,

Such specialists ere few in number and their knowledge has
been acquired through long experience. Their end produst is
limited by the hwman factor, Long and arduous hours of research
and computation are essential before they can make egtimates
which are of valua,

This fact, howsver, 1s of small solace to the commander
4nd his steff who are faced with countless problems when plon-
ning for or conducting an active campaign. They want to know
the probable results of several plane of ection and they cannot
walt for the specislist to compute the details.

It therefore follows that s method that will assist the
specialist to furnish more rapid and equally accurste estimstes ,
by utilizing the services of relatively untrainred personnel in
computing results besed on dats he provides, should incremse his
output. This In turn will aid the commnder and his staff in

obviocus ways,

SECRET
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Specifically it 1s proposed to provide this specialist with
a method that will assist him to furnish the comsander and his
staff with timely estimates of results to be expected from each
of several alternative plans of attack on a rail net,

The method might also assist in evalnating , Guring the actual
waging of a campeign, the effects of railvway interdicticn.* FNow-
ever, in this connection it 1s fully recognized thn.’b the diffi-
culties inherent in cbtaining, evalusting, and disseminating 1n-
telligence would limit the usef\ilnese of the method in direct
proportion to the information plal.:ed at the dlsposal of the parti-

.- cular specialist concerned

PROPOSED MRTHOD

Once the capacitiec of individusl piee:u of track of a rail
mtvork have been avalusted there renins the problem of evaluating
the over-all cagebility of the network. Moreover, it s highly |
desirable to be able to make this eva.lmtion rapidly and for many
varying sets of Aumlpbionu. For exaxple, many different sesump-
t.iona can be made about the sources of supplias and the destinations
to which they might be sant » about the relative proportions of the
network which are available for militery as opposed to civilian
traffic, and about the reductions in cepeabilities that might be

achieved by various plans of air atiack or by other means,

*
The term ''interdiection'' is used to mean the interruption
of railvay movement by the use of any form of air powar.

1
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As far as the suthors are avare, no definite method has been
proposed for handling such problems. The presant paper discusses
& method which consists essentially of three steps:

1., In order to reduce the problem to manageable size, 1t
is yroposed that the rail network should bo coasidercd
as an aggregate of operating divisions rather than
a8 an eggrezate of lines, Junctione, or other elements.
Ressons will be advanced as to why this seems a realis-
tic procedure, fitting in with the actual organiza-
tional structure of the rail system.

2, Total train capacities betwsen each pair of adjoining
divisions are estimated.

3., Any of several simple procedures (one is diséussed
brisfly in an sppendix to this paper and others exc
discuseed in the references) can then be applied
to eatimate the maxienm flow through the network and
to establisgh traffic patterns.

The authors wish to avold making specific assuumptions about

the possible importance of rail interdiction in any future Turopasn
war, es,ecially one vhere thermonuclear weapons are used, The point
of view adopted here is that some types of wars have been envissged -
for example, wers with Timitetions on vwespon types or tactics - where
land transport would be very important. In any such war in Burope
the rall notwork of Hastern Furope would be an important target. It
therefore appears reascnabls to illustrats the wethod by applying it

to the Lastern European rail net,
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The method 1s not completely developed. It rsquires further
study to attempt to incorporate into its procedure a means by which
storage, terminal capacities, and short delays can be more realls-
tically sssessed before it can be considered as fully capable of
application to all situatloms, Iowever, the awthors balisve thet;
even in its present form, the method adds to & better understanding
of the complicated Eestern Ewroptan rail net, its capabilitiles, and
$ts vulnerable aress. (See Secs. IV and V.) It is hoped that 1ts

ecirculation among interested personnel will lead to lmprovements,
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TI. THE DSTIMATING OF RAILWAY CAPACITIES

The evaluation of both railway system and individual track
capacities is, tc & conciderable extent, an art, The asuthors knov
of no tested mathematical model or formmla that includes all of the
varistions and imponderables that must be weighed.* Even vhen the
individual bas been closely assoclated with the particular terri-
tory he is evaluating, the final ansver, however accurate, is
largely one of Jjudgment and experience,

Ths reason for this condition can probably be best explained
by analyzing what the problem entails. Ko two rallwsy lines are

identical; hence the capscity of a system can be evaluated only

affect its capacity. Among these fuctors, the following must be
evaluated o arrive at 2 reasonsbly sccurate estimste:

1. Ths physical characteristics of the territory in
vhich the system operates and the engineering skill
and the costs asgumed in ite eonsiruction. Such an
estimate must consider primarily the system's gra-
diente and the minlmm radil of its curves.

2. fThe number of locomotives available, thelr tractive
capabilities, and their wechanical con”itilon,

%, The pumbeors and location of termipals and passing

trecks, including the abllity to review, inspect,

wious Tormalss have been propoged; and the situabion may

e g gy
SEC R
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store, and forward tralns,

L, The size, cepacity, amownts, availability, and mecha-

fecal condition of rolling stock,

5. Type of road bed construction and weight of rail,

0, The relative skill of personnel involved and labor
practices thatl affect operations,

T. Wesather,

8. Operating facilities, including water stands and
their capacitles; fueling facilities; type of fuel
usad snd its avaellability,

9. Repair facillties for locomrtives and rolling stock.

10, Commnications.
11, Marshalling yards,

Given reliuble data relative to the foregoing items, there are
quite a few individuals vho are capable of estimting, with cousi-
derable sccuracy, the number of trains thet a given system can move
under normal opersting conditiona,

However, there is nothing ncrmal about war., Hence, evaluating
the capmcities of a system while it is being subjected to boubarduent
by air power will always be a difficult undertaking, Additional con-
sideration must be given to tha following:

1. The territorial extent of any system as a factor in
passive defense,

2. The effect of the wespona used

3. The flexibility of operation, arising from the precence

of alternative lines, and the terminal capacities that

ShECRKET
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limit operations. Cases will frequently arise

viiere the were cutting of a rail line will not stop
the movement of trains one would expect., For exemple,
in the disgram which follows, A and B are connected
by two lines, one direct and onc via C, At first

c
10 0

A 30—%—> B

glance it appears that 40 trains can be passed be-
tween A and B on the two lines, i the line AB is
eut at X ons might surmise the traffic would be cut
to 10 trains. Hovwever, it 1s also true thut the
terminals &t both A and B must surely be able to
hendle 40 trains pef day. Hence it may be entirely
practicable to pass in excess of 10 ¢reins between
A and B via C although it is highly improbable that
the entire 40 could be so moved., Perneps 15 to 18
trains could be moved over this route,
The ability to recover from the effects of damage
inflicted by militery operations, Such ability will_
depend on a number of factors, among vhich may be
listed the following:
2, The availability of the materiel and personnel
the ability of the personnel involved to sdopt

field expadients,

SECRET
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b, Terrain conformation et point of damage, with
nariiculayr attention to the feesibility of
effectively comstructing a bypass,

5, Interdiction of personmnsl, which inflicts casualties snd
interrupts repair vork.

6, 'The willingness of the personnel to waive operating
safety factors.

A resune of the foregoing factors will verify the contention
that the problem of estimtting track cepacities is subject to many
interpretations, The specialists engaged in this work, even vhen
provided with good basic data, atill face s formldable task; and,
vhat is most important, the more complex the network being analyzed,
the mrre difficult the mission becomes.

However, the commander snd his staff face not only this task
but many more wbich must be considered at the mems time, if the
commnder is to get the most out of the means at his dispossl. He
therefore is entitled to receive rsasonably scourate and timely
snsvers regardiing results he has schieved by past actions, end
further to knovw what resultz he can expect to achieve by sach of
seversl alternative plans he may be considering,

The spscialist, given the tims, can supply answers comsensurate
with his &5ility; but there are not enough hours in the day for him
to supply timely answers to all the logieal guestions which cone
gtantly arise. The wroposed methoed is depigned to meet this need.

It is believed that, given & few aldes who can add and subtract,

SECRET
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the proposed method will help the gpecialist fully to moet the

commander's neseds and to supply him with timely answers.
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ITT. TH% GENERAL CHARACTERISTICS OF RATLWAY ORCANIZATION

AND OPWRATING PRACTICES

Lei us examine brisfly the general characteristics of rallusy
organizetion and operating practices in order that we may visualize
a network in operation and understand in a very general way how it
functions, for this understanding is necessary in order to compre-
hend the proposed method.

The railway industry has baen in existence for sufficlent time
to achieve considerabls stabilization in both organization and opera-
ting technique, There are at lsast foir reagons why the large na-
tionslly and privately owned and operated systems are similarly
organizad on a fumtionai basls and utilize somevhat similar opex' -
ting procedure; these reasons are:

1. Many of the systems do not compete and have been
quite willing to exchange personnel and operating
exparionce. For oxample, some of the North American
and British systems have been doing this for years.
This practice has resulted in the general adoption
of better methods, on a wide international scale,
vhon such ideas have been applicable to local con-
ditions.

2, Some of the larpge systems supplement sach other and
form parts of larger continental systems in both

Europs and Worth Awmericas. Ouch being the case, ths
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ttherne Gauge'' (& £t 2.5 in.) has been widely
adopted o Tfacilitate the exchange of rolling
stock, theveby effecting more economical operations
by avoiding transfer costs nnd achieving a more
rapid movement of traffic. Such practice has in
turn led to considerable standardization of parts
to reduce spare-part inventories for foreign stock
and to expedlite repalrs,

3. Both the lsrge capital investment inherent:in the
industry, ond the essential aturdiness of eguipment,
have forced slow depreciation costs and a reluctance
on the part of mest managemsnt to scrap equipment,
even vhen it is over-aged.

k., fThe limited capagity of one man to auﬁerviae parson-
nel and operating details hss also been a factor, for
it has resulted in territorlsl organizations that are
limited as to elze and number of employees,

Thare are, also, factors which tend to meke for considerable
differences in operating technlque, particularly as between the
European and Americau systems, These factors are primarily economic,

The American systems &ro rolatively long-haul systems vhen cone
" trasted with the Buropean systems (excepting the USSR). This condi-
tion, couplad with the development of the netlons concerned at the
tims the linse were bulli; hss wade For basic differences in equip-

ment, traffic density, and diswatching practice.
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The Eurcpesn systems were superimposed on a socilety that had,
to & large extent, resched a population saturation point. Hence
facilities vere eramped in large cltiez becsuse of the cost of
property. In addition, the economie mrsetieas of these nations
leaned to short-term credit and small business; therefore low
inventoxries were the rule and the merchants required rapid deli-
very of package freight. Finally, labor costs were very low.
vese conditions all contributed to small equipment, short hauls,
denge freight and passenger truffia, and relatively low net tomnage
per train. Im operating technique, the Kwropssn system utilizes
mrltiple trackage on most main lines and seldom resorts to centys-
lized traffic control aand train dispetchers, The use of mmnual
biock signals 48 the rule,

The Furcpean systems, being state cwned, alsc have a very
decided tenlency to make their organizetione (discussed later in
this chapter) more purely territorial in nature, rather than basing
them on mein (or trunk) lines. This 1s probebly beesuse no comps-~
tition exists between wain lines, <t 1s quite common for a divi-
sion (in Europe) to have under its supsrvision two or more segments
of trunk lines cperating in the some general direstion,

Horth Americen railrosds, on the other hand, grew up with the
Middle Vest and to a conaiderable extont prescribed the davelopment
of the West. Hemce long hauls, heavy squipmsnt, and larger net toa-
neges por train are the rule. The economic practlces ave characterized

by long-term credit and lawvge inventoriss of consumer goods and even
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of some heavy Industrial equipment. Much of the tracksge is single
track, and operations are characterized by centralized dispatching
and alectric block signale.

Tundamentally, however, both Buwropean and North Americen systems,
either state or privately owned and operated, follow the same organiza-
tional pattern and over-all opersating procedure in moving trains from
one location %o another, Organization ix Punctional and operation
follows generally along the lines of centralized conmtrol of equip-
mant and faeilities with full decentyralization of detailed operstions.
A general deseription follows.

1., GQeneral Offices: Thess offices operate the system as &

whole and are fully staffed to care for the several axecutive rae-
ponslbilities inherent in any corporstion or &ctivity. The senior
officar (called variously the Chairman of the Board, the President,
or the Director General) 1s responsible for, and has full authority
to supervise, all phases of the mectivities of the system. His
senior sssistants are charged with functional responsibility such
8 communications, motive pover, maintensnce of way, traffic, trans-
portation, and fizcal and legal matters, Ceutralized control of
facilities and ducentralizetion of operating details are the basgie
principles obgerved,

2, Reglonal Cffices: Large organizations (such as the USSR,

French, Sente Fe, Pennsylvenia) ere divided inte regions which

cperate under the gansral offices. This is beeause & gensral of-

a3

Tice camot effliciently handle wmany operating subdivisions sueh

as the Pifty-tvo systems which comprise the USSR mallways, In such
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cases, the senior offlcial is generally termed elther a Vice
President, Geperal Manager, Ceneral Superintendent, or e Deputy
Director Ceneral., His staff crdinarily is sireamlined and quite
small, and primarily covers operating functions. Legal, fiscal,
and similar functions frequently are omitted, Regions consist
of from two to as high as six or aeven divisions,

(The recently announced reorganization of the Pennsylvania
Rallroad hag increased the reglonal offices froum three t0 nine
(for eighteen operating divisions), with increased authority
veing delegated to the aeverai reglons by the head office in
Philadelphia.(l7) The regional headguarters are novw organized
to correspond to the general office along functional lines,
Regions will in reslity operate as smaller rail systems, subject
to matters of general policy and the allotment of equipment by
the office of the President.)

3. Divisions (Systems - Districts): The Division is the
baslc rallvay operating unit., Its territory is frequently a
normsl engine-and-fyelght-train crew run in several directicws.®
The senior official, who 18 generslly celled & Superiuntendsnt,
has & compact staff responsible for, and with suthority to perxform,
the bagic and detaiied Pimctions incident to 21] phagas of rail
operations. For example, his master nmechanic is responsible for

the efficient operation of all repeixr facilities assigned to the

* The terms ''Crand Division,'' ''System,'? and ''District?!
are often used to designate an operating echalon which exercises
control over several Treight divisions., The foregoivg terms are
conmidered interchangesble for the purposes of this atudy,
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division for the maintenance of Loth locomotives and rolling stock.
Simiia.rly his roadmester is charged with waintenance of way; snd
his trainmaster exercises detailed superviaion over all train move-
ment, normally making the constant decisiona neceseary to adjust
and facllitate such movements,

These personnsl, operating in a given territory, are intimately
familier with the physical condition of the division, the effects of
a given type of irregular weather, and the multitude of details wvhich ‘
affect the entire operation, They work in en atmosphere of constant
change. Long experience hes adjusted them Lo the unusual; adjustment
to compensate for operating irregularities is very raepid, almoct autoe
matie, and in a sense routine. Supervisory persomnel, coming on shifts,
are fully briefed by offgoing personnel as a matter of routine proce-
dure,

Division officials commmicate frequentiy with officials of ad-
Joining divisions and arc currently informed on conditions throughout
that entire division which might affect their own operations. Trains
are pagsed from one division to another in the most orderly fashion
practicable, and adjustments in schedules are made to conform to the
state of *conditions then existent, These matters are generally handled
informally, When, as occasionally happens, division officiasls conmmuni.

eate to higher headquarters for help (additional motive povar

s WOYES
cars, ete,), they govern their subsequent operstions according to deci-

glons remdered by theix superiors.

H RN BN K WX R B K R
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Thus ve find that the railvay divislon is the hasic unit
around which the whole system operates, Heyre iz vhere the detailed
work is done; trains are originated, dispatched, and moved over
the system to their destination; equipment is serviced and repalraed;
tracks are mainteained; and many other details are bandled. Super-
imposed agencies concern themsslves more with reinforeing divisional

sfforts, shifting ssuimsant . erecting coordination, aund matters of

policy.
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IV, PRECENT BESTIMATING FRACTICES AND PROPOSED N&EW METHOD

ESTIMATION CF NETWORK CAPACITIES

The U.S8. Army FM 101-10 (Staff Officers Field Manusl) (6) sets
forth, as a gort of rule of thumb Tor planning purposes, the capaci-
ties of single end double track lines. It lists these capacities as
10 and 30 trains each way per day in a theater of operations and sets
Torth conditions that will affect these capacities, Thess data are
derived from operating experience ; primarily in the Second World War
in Europe. They are adequate Tor the purpose Tor which they are
intended, and sre alsc useful as an aid in evaluating the capscities
of entire rail nets,

Thig latter problem may be stated roughly as follows:

Given, a railway network with known or estimated capacities
for the individusl lines, with certsin locations designated
as sources or '‘origins'' of supplies and certain other
locations dasigneted as ''destinations, '

Required, to establish & traffic pattern in the network
which will enable the maximum smount to be moved » On a8 sus-
tained besis, from the origins to the destinations, and to

determine the value of this maximm,

PRECENT PROCEDURE
The authore do not know of any objective method that has bean

used to treat this problem fully. Traffic patierns in complex nate-
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vorks such as that shown in Fig. 1 usually grow up over a period
of yeays as the network grows, and adjustwents are made as needed,
In vartime, entirely new patierns may have to be established,
Cne practice that has been employed in estimating network
capacities 1s that of picking cut s maximal set of independent
through lines {that is, any additional through line would have
to coincide somewhere with ons of the set). Such a set is shown
in Fig. 2, Although it is gonerally customary to pick out only
main, or "ﬁmnk," linss in such a set (as was done in Pig. 2),
it would elso be possible to pick out through secondary lines;
_f' hewever, the large nuber of secondsry liues makes it aifficult
to pisk oub & maxiual set.
This procedure certainiy hes some value, but it likewise
appears to have limitations.
1. The sketch below shows that the through line procedure,
if applied literally, mey give incorrect snswers, The nwtber on

each segment represents capucity in trains each way per day.

€ %0

>
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<
=}

/A-“‘N —"" e

\_—“y M——?"

The lime ABCD by itself represents a maximal through-line system,
that can deliver 20 trailng per day from A %0 D and return the
sams number. Allernatively, the two paths ACD and ABD combined

repragent 2 maximal get with o capacity of 20, However ; the
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By LENINGrAD

HUNGARY?

ROUMARNIA

Fig. I-—The railway system of western Russia
Drawn schematically in cenvential black and white,
thic figure shows of! fings which make «2 the [ast

ews ol i g «ip !

of westera Ruscin {ae af 1G4RY Nn attompt
is mode to porfray siagla or muitiple frachs, o fo
distiagash between frun pramary, or sgcondary
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LENINGRAD

MOSCOW

HUNGARY |
4
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ROUMANIA :g
l
("

A BLACK SEA
o

Fig.2—A combination of through railway lines in western Russig

Drawn in conventional black and white. Compare
with the netwcrk shown in Fig.! and note the
moteriol decreose in lines shown. in Fig. 2 ouly
trunk lines are shown
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actual capacity from A to D is 40 trains per day, which can be
obtained by seturating each seguent with traffic from A to D
in the direction indicated by the arrow; and returning the same
number in the opposite direction.

This is not to eay that any traffic man would go wrong on
guch a simple example; it is merely to point up the need for
something beyond the _.iteral through-line procedure, especially
in more complicated situations.

2. As a consequence of either econouic or military needs,
or for any other reason, origins and destinations may be located
in various parts of the network, and parts of the network nay
have reduced capacities, In such situations 1t is difficult to
pick out meaningful sets of through lines, or to establish praf-
fic patterns guickly.

3. A drawback of the through-line procedure, from the point
of view of graphic portrayal of the capabilities of a rail net,
is that every one of a set of through lines may be cut and traf-
fic may etill flov by alternative routings., TFor example, each
through line in Fig, 2 could be cut and traffic could still move
by altefﬁativg lines,

A possible alternative procedure would be to apply mathematical
methods to work oui the exact network capacity from the capacitvies
of the individual lines. "This 1s theoretically possible by the

wethods of gefs, 1-9, but 1s not practical for several reasons,
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The calculation would be cwwbersomej and, even if it could be
performed, sufficiently sccurate data could not be obtained to
justify such detail., In fact, the very concept of ticapacity, '’
applied to an individual segment of track, 1s vague, depending
as 1t does on conditions assumed about the facilities of the

purrounding network.

PROPOSED PROCEDURE

In the previous section certain facts about basic railway
orgauization and operating procedures were dlscussed, leading
to the conclusion that the diviasion is the beslc operating wnit

of a aillvay system, Therefore in sssencs it is proposed that

the problem be attacked by considering the rail network as an

aggregnte of divisions.

The proposed method conslsts of three steps.

1. The rail net is sggregated into divisions.

», Estimates are made (preferably by & rail specialist)
of the numbesr of trains eack division can receive
from, and concurrently pass to, each of ite nelgh-
boring divisioms every 2L-howr period.

%, fThe over-all capabilities of the network to perform
various assigned tasks are then determined by use of

one of several avallable simple schemes of computation,

In the remainder of the present sestion, Steps 1 and 2 will be

illustrated for the »all net of the western USSR and the gatellite



RM-1572
1082555
D%

countries. The explanation of Step 3 is deferred to the Appendix,
but the resulis of applying the method to the above rail nst, uslng

several alternative sets of aspumptlions, are given in Sec. V.

TLIUSTRATION OF THE METHOD (Steps 1 and 2)

Figure 3 shows the USSR rail net with the various opersting
divisions* indicated in different colors. The source of the infor-
mation for this diagram is Ref. 18, dated 1949,** Similar infor-
mation was not availsble for the satellite countries, but sssump-
tions were made about divisional structure, consistent with what
was known of the rail systems of the various countries. These
agsumptions are imccrporsted in Fig. 5, which is discussed below.

The interdivisional_cap&cities should be datermined by a rail
specialist who cen takeri“étrelevant factore into account, gilven
gufficient informmtion, ILacking more specific data, the authors
estimated the total capacity between two divisions as the sum of
the capacities of comnscting lines., The estimates of line capacl-
ties were based on general informetion céntained in Refs., T~16,
modified in some instances by individual judgment. These estimates
mist be regarded as tentative, and subject to revision when better

informstion becomes availsble. In the table below, capacillies are

ED
strictly speaking, the term ''system'' or ''district®' would
he wore accurate here than f'division.!’

““ohis organization has been somewhat modified in 195% accor-
ding to information received by RAND after Figs. 3, !, and % had
been printed. Sinece the modification does not affect the method
?TOPO&@G,(§%§S paper has been published without reviecing Flgs. 3,
b, and S,V
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Fig. 3—-Schematic diagram of the railway
operating divisions of western Russia

This figure is o tracing of Figure | in so far os the actual rail net is concerned
The several railway operating divisions, however, are shown in colors.

The outlined area, A,B,C, arnd D, is enlarged in Figure 4 to illustrate the
method of cumputing the number of trains each woy per day which neighboring

divisions can concurrently pass ond receive.
Estimaiing the track capacities stiil remains the task of on expert.
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given in trains (&nd in tons) each way per day; ''net weight®'

refers to the net load per train,

APPROXTMATE CAPACTTTIRS USHD

Double Track Single Track Single Track]
Main Branch
In the USSR
Trains/day 20-30 8.12 8-12
Net weight 1000 tons 1000 250
Tons /day 20-%0,000 8-12,000 2-3,000

In Poland and E, Germany (for trains from Poland)

Trains/day 20-30 8.12 8-12
Net weight 666 666 250
Tong/day 13-16,000 5-8,000 2-3,000

In Other Satellites and ¥, Germany
(for trains from Czechoslovekis)

Traine/day 2L-30 8-12 812
Weight koo koo 250
Tons /day 9,600 3,200-4,800 2-3,000

Figure 4 1llustrates how interdivisional cepacities were

obtained. Wumbers on the lines themselves represent capacitiep

SECRET
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"in eguivalent 1000-ton {net) traines., Nuabers in the block boxes
vepraessnt total interdivisional capacities, obiained by adding
the capacities of the individual lines between the divisions.

AB o example, Browa can recelive from, and pass Lo, Green
86 total of Ul trains eich way per dey: 24 on the double-track
iine in the nowth, 8 on the single-trick line below, 2 on the
single-track line below that, and 10 on the single-track line
at the bottom. Note +that the limiting fuctor is sometimes
Bro;n*s capacity, sometimes Green'c,

Figure 5 shows the result of applying the above method to
the entire network under consideration. Interdivisional capaci-
ties, in tralns each way per day, are shown in boxes.* Figure 5

erves as a basis for carrying out network capacity studies, x»

Figure 6 is & work sheet, with cepncities omitted so that
any deslred values may be substituted, to allow for changes in
estimates, or changes in actual capacities in the network., 1In
practice it 1s'convenient to reduce all capacities to thowsands
of tons each way per day, ané this is done in the examples shown

in Seec. V.

DISCUSSION

The use of oparating divisions as the basic unite in treating

" Net train loads sre different in different countries, us
explained at the foot of Fig. 5; hence, in vorkipg examples, it is
more convenient to reduce all copaclties to thousands of tons per
doy, a8 ig done in the examples worksd out in Sec. V.

L2 d
As wenitioned Iin Hec, ¥, 1t ip possible to introduce locowntive

axd FOlling #000R requlrsments explicitly into the model.

SECRET
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BLACK SEA

Fig. 4 — Interdivisional train capacity computing

This figure iliustrates the method of computing the number of
trains each way per day which neighboring divisions can con-
currently pass and receive.

The individual track capacities are estimated by an expert.
Capacities shown in parenthesis are for secondary lines where
net tonnages per train are very low, but for convenience

all capocities are in 1000—ton trains. The numbers shown
in boxes are totdl interdivisiong! capacities
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chosen units coincide with the basic comirel centers of the system;
should there be need to eptablish traffic patterns in the particular
net under consideration, they would most probably be set up by ad-
justments made at the divisional level. On the other hand, in choos-
ing the division as a basic unit, the number of elements of the prob-
lem 1ig kept within bounds, and computntions can readily be carried
out.

Another consideration is that the capaclty of 2 rail system
depends on more than Just individual track cepacities. cuch factors
as yard and terminal capacities, locomotive and rolling stock aveils-
bility, etc., need to be cpnsidered. These factors are largely
determined by the capebllity of the divislon as o whole, and do
not belong to any particular line. They would recelve considera-
tion if the interdivisional capacitles were estimated by a rail
specialist, and could then enter more realistically into the pro-
blem then they could 1f segments of track or through lines were
the basic units,

It must be recognized that detailed intelligence informatlon
ig not always svailable for estimating interdivisional ecapacities,
particulerly under wartime conditions, Furthermore, the proposed
method would requirs modification to deal wit'\ cases vhere there
is rapid day-to-day fluctumtion in interdivisional capacities,

It 1s believed that, given appropriate data, such modifications

- 3
aould he performed,
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V. STUDY OF %1l BAST-WEST TRAFFIC CAPACITY OF I NRTWORK

STATEMENT OF THE PROBLEM

The use of the propesed method will now be Illustrated by
determining traffic pastterns that will produce the maximm east-
west (mllitary) tonnage* in the reil network discussed in the
preceding seciion. In order Lo show the flexibility of the method,

the problem is worked under iLhree separate sets of assumptions:

1. The entirve network is avallable for east-west

traffic, .

2. Part of the network capacity is reserved for eco-

nomic or other purposes and is unavailsble for

eagt-west traffic,

5. Certain divisions are completely inoperstive,

These assumptions are arbitrary, and are intended merely
to be illustrative,

The results, discussed below, are shown in Figs. 7, 8, and
% In each of these figures, numbers in boxes represent capaci-
tles In thousonds of tons each way per day, These numbers cor-
respond to the traiu capacities shown in Fig., 5. Numbers above
the boxes arce the required flow, in thousends of tons daily, of
wastbound traffic, moving in the direction of the errows, bxcept
at origins and desbinations, the westbound truffic entering each

division is equal to the amounl leaviug; also in each case un

+*
Whather this could be consldered ''military®' tonnage
would depend on the loading factors for the types of suppliceo

Uz o "
Yive (3 * - . o Fam e YO B PP I el 5 YR L T T S
involved. wor convenlanza, the hers "'nilitery®t will be uscd,




equivalent number of eastbound trains move in the direction

opposite that of the arrow. A balanced flow is ihereby attained,

_'KRHTS

1. It is assumed that the entire network is available for

east-west (military) traffic; no allowance is made for civilian

traffic, (See Fig. T.)

The origins were arbitrarily selected as shown in Fig. 7.
(Roumania is one of the origins, although its full outbound capa-
city is not used.) Destinations were selected as certain divi-
slons in Poland, Czechoslovakia, and Austris, for remsons dis-
cussed below,

A moaximum of 163,000 tons per day can be delivered from

origins to destinations by mesns of the pattern shown in Pig. 7.

The bottleneck that limits the capacity to this amount is
shown by the dashed line XY,

Remarks on 1, TIf destinations in Germany were chosen, the
maximue amount deliverable would be only 152,000 tons per day
because of a botileneck at the Oder River, This bottleneck is not
shown Ly a separate dashed line in Fig, 7. 7The same pattern which
delivers 16%,000 tons to the primary dectinotlons will delivex

152,000 teng to Germany, but the excess tommage entering Poland

(g
ol

musl of couwrse be disposed of, This has been dons in Fig. 7 by

ot

sroitrarily disposing of an excoss of 11,000 bong pey day al
Division 9 in Poland (merked 11X). The botulensck nt the Uder

doss 00t heve wuch prectical signilicance ss long ns the bridges
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there are funchiouing, pertly decauss Lhe rond nel in tivs aven
is relatively good, and purily bocazuse, in a large eagt-wegl

2.

movewent, wach of the tonnoage would be dropped off to renr wnlts
vefcre reachlng the CGder,

When the entire network is made avallable for cast-vest
traffic, such movemont does nol ulilize all the east-west capa~
citles except in the divieions whose territories are crossed by
the Lline X-¥. Actvally the traliic poattern portrayed utilizes
approximately only 75 percent of the Polish, Roumanian, Hungarian,
and Czech capacity aad only 38 percent of the Western Russien
capacity., There are two reasons for this condition, First, much
of the network lends itsell to north-south iralfic and thus dove-
tails with the present normal interior economy of the territory
concerned, since military considerations initiaily ovictuted the
coustruction of the rail lines., Secondly, some surplus copacity
appears in that part of' the east-west pattern which is not limited
by the bottleneck.

2. 1t is asgsumed that the UsbR requives (for economic or

other reasons) that in no instance will amllitery sost-westi Lraf-

{'ic exceed %0 percent of an interdivisioual capacity inside “he

ERTalat )] o Ny SO I T
(RN N 5 A A S I SR S VIR SN S

N R oy maa
Loaad capacity in 2 selollile

country, {Gee Fig, 8.)

Oeigins and destinations are the same ss 1o Fig., 7.

The waximum capacity for wmililtary engt-west tyaffic in this

5,000 tons wver dey. & obeafiic pattern thet delivers this

FESNY

R S NN 1% s i 5 s y A
LE SLOCWRn ia [N 'y Which glis shows Lge docei Lo of Lne bollleneck
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This Tlow results in the use of 21 percent of the capacity in
western USSR and 40 percent in the satellites.

3. It ls asoumed that certaln divigions are completely

inoperative (indicoted by hatclisd 3incs through the copecelty

boxes in Fig, 9). Otherwise the full capacity is available, with

no allowance for civilian traffic,

A different set of origins was used for this example, The
pattern Jsas carried only as far as Divielons 1 and % in Poland.
From thase divisions there is sufflcient capaeity for further
vestward movement,

In this case, 10%,000 tone deily can be delivered. The

Appendix shows in detall how the traffic pattern of Fig. O was

worked out,

LOCOMOTIVR ARD ROLLING STOCK RAQUIREMENTS

In the above discussion it wos tacitly sssumed thei there
are sufficient locomotives and rolling stock to realize the indi-
cated traffic patterns, It is not difficult to celonlate the loco-
motive and rolling-stock requirements for these patterns, given the
sppropriate data on requirements per ton-mile, It is also possible

to apply methods similar to those discussed iu Refs. 1Y te vork

m

cut pabterns which minimize rolling toek requirencnis for dellvere
ing & given tommege, or which maximize tonnage delivered with a
{ixed amount of roiling slock.

Obviously, the use of such equipment would reduce obher USSR

traffic unless currveni, CIA reports (which indicate a general shor-

tage of such items) are in error,
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METHODS

Seversl methods have been proposed for establishing traffic
patterns in networks, Descriptions #ad related diseussion can be
found in Refs, 1-5, These methods do not reguive elabornte com-
putations and can be performed by a relatively untrained person;
hence variations in the assumptions can readily be handled,

It is felt that no purpose would be served at the present
time by suggesting one rather than another of these methods for
use. The criterion fof usefulness will be the ability to handle
more complex peroblems,

The patterns in Figs. 7, 8, :nd 9 were determined by using
the ''flooding methed'*® of Ref. 1; thie appears quite sultable.

An illustration of the use of this method is given in the Appendix.

DISCUSSION

Certain assumptions that have entered implicitly or explicitly
into the preceding treatment will now be discussed,

1. It has been apsumed that the interdivigional cupucities
do not vary rapidly in time, This seems A reasonable approximation
for peacetime operations, In wartime, rapid variations would hove
to be considered. As mentioned earlier, it 1s belleved that the
method can be developed to cover such cases, The situation will
then be more complex, and to deal with it at all would seem to
require some method of aggregation such ms the division method.

2. It has been assuwed that the number of tralns 3aily inat

2 division A can pass to a division D is independont of what A pasgeg
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to any third division C. It was pointed out in Sec. IV that
capacities are to some extent determined by the capahilities of
the division as & whole rather than by individual line capaci-
ties. Therefore it is possible that A could pass somewbat more
than the porsel smount of treffic to 13 If it restricted traffie
to C. Similarly, maximum use of some lines from A to B might
interfere with traffic to C because of coineidence of sOne of
the lines inside A,

It would require further study to determine the importance
of this effect. The method of this paper could be modified to
take it into account; or if the method is used in its present
form, the solution can be exasmined and appropriately modified
to take account of the above effect.

3. Total tonnage from all origins to all destinstions has
been adopted as the criterion, without distinction of types of
supplies,

The destinations used in Figs. T and 8 have good lateral
rall and road connections, sc that it appears ressonsble to con-
sider the tetal amount received, However, individusl originsg
or destinations can be congidered, especially 1f it is desired
to take special categories of rupplies intc account, As an
example, in Fign. 7 and 8 Rowmanis msy be considered as origins-
ting POL. (The outbound flow is grester then the Rowsanisn raie
of POL production, but sborage could make up the dlfference Tor

I¥ desirved, the fiuw of this FOL ean then be



traced through the network to the destinatiocns. There are

several possible routings of the POL that are consistent with

the traffic patterns indicated,
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THY PLOODING TECHNIQUS

This Appendix illustrates how a traffic pattern for a maximnl
flow in a rail network can be determined by making use of the
dlvision-to-division capacity model discussed in the preceding
text,

The method illustrated here (smee Pigs, 10-13) is the '"'flooding
technique, '’ which 1s more fully descrivbed in Ref, 1. It can happen
{although not often in applications) that a single application of
the method does not produce the maximum flow, However, 1t is ecasy
to chack whether the maximum flow has been obtained. If not, appro-
priate modifications can be made. I% is belleved that the method,
with common sense modifilcatlons indlcated by individual problems,
is adequate for networks occurring in practice, of the approximate
size considered in thic paper. Methods which are mathematically
guaranteed to produce the maximam flow can be found in Refs. 3 and k,
The methods discussed in these references are closely related to
linear progremming techniques.

In order to illustrate the applicatlon of the procedure, the

1. Division-to-division capacities are as indicated in
the boxes in FPigs, 10-13%, execept that USSR divisions
25 and 51 and the Rowmniap railweye sre assumed

nonoperative (for example isolated by rail cuts),
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The capecliies used are the same as in Figs. 7

and 8.

no

Sources of supplies (or origins) are Divisions 8
and 10 in Russis,

3. To simplify the exposition, destinetions will be
taken as Divisions 1 and 4 in Poland. (Other
Satellite divisions can be reached only through
these, in the present setup.)

Figs. 10-13 are work sheets showing how the
maximal flow is determineds the final outcome has
already been shown 1n Fig, 9. With a little prac-
tice the work can all be done on a single sheet,

and some of the steps can be telescoped.

Step 1 (see Fig. 10}. The first step is to ''forward'' from
each origin the meximmm possible outbound flow, Thus 10 units*
are sent from Division 10 to Division 7, 34 from 10 to &, and 30
from 10 to 1k, (A 1little thought indicates that there is no
point in sending anything to 9, 11, or 12, Possible use of llack
Ses transportation is not considered here,) From the origin at 8,
50 vaite are sent to 7. If the procedure were followed literally,
16 units would also be sent from 8 to 52, However, the only exit
from 52 iz by vway of 7, Hence, the maxlmm amount of % units is

pushed from 3 to 7 by way of 2. The patiern has now been pushed

The unlt can be any couvenient Quspoity; here it 1is taken as
1,000 tons net.

oty
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as far ag the ''first sbtege divisions,'' which are msrked (::):
oivisions 6, 7, and 14, At the end of Step 1 the situation is
then as indicated in ®iz, 10,

Step 2 (Fig. 11). Forward as much as possible from the first-
stage divislons. In doing this, the guiding prineiple, here and
at later stepse, is to forvard from the first-stage divisions in
the order of increasing forwarding capacities.* (Individual
situations may indicate modifications of this procedure.) The
total forvarding cspecity for Division 6 1s 68, for Division 7 is
72, and for Division 14 is zerc (there ies no point in going to
Division 13). BSince nothing can be sent forward from 1k, the
procedure is to sgend as much as possible to ancther Stege 1 divi-
sion, so 24 units are sent to §. Thiz is all that can be shipped
out, of 14, so there is an excess of 6 units (marked 6X) at Division
Ik,

Division 6 4s next in order; it now has a total of %8 units
entering; 16 units are sent %o UE ond 42 to 5, obtaining & balance
at 6, At this stage, some judgment was used; had 52 units been

P 1

sent to 5 and only 6 to hE, a8 readjustment would have been neces-

4
sory at

i

later stage,

Next, Division 7 is considerad; 1+ has 64 wnits entaring: 3h
units sre sent to Division 50, and 30 to Divieion 5. The second-
stage divisions 50, 5, and MF have now been reached and the gitus-

tion is shown in Pig, 11,

*
P'Rorvarding capacity’' mesng capacity to divisions which
have not yet been reached,
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Step 3 (Fig. 12). Forward uniis from the second-stage
divisions, First 16 units are sent from LE to W, achieving
& balance at 4E. lNext 17 unilte are sent from 50 40 M Poland
and 17 unlts from 50 4o 49, Finally 12 units are cent from 5
to 49 and 41 from 5 to WM, The situation is then sz shown 1in
Fig, 12. Division 5 is marked 19, since 72 units enter and
only 53 can leave,

Step 4 (Fig. 13). Units are forvsrded to fourth-stage
divisions; then it is cagy to forwvard sll units through to the
ic:tinatians, ds shown in ¥Fig, 15,

Final Ctep. Remove the excess flow at Divisions 5 and 14,
Thie can be done in & number of ways by simply subtracting out
the extra flow. A completed pottern is shown in Fig, 9. 1In
this pattern the arrows indicate only the direction of traffic
bound for the destinations; to achieve a balenced flow, each
link carries an equal nmuber of returning trains in the opposite
direction.

The fact that the flow achieved in Fig. 9 is maximai can be
recognized by the fact that the links 6-bE, 5-y, 5-49, and 7-50
are each completely saturnted with traffic from east to west,
and removal of these links completely severs the origins fron
the destinations., It can be ghown (see, for exsmple, Ref. 2)
that when the flow is meximsl there is always such s get of

getirated links,




Ci- D451 Wy -
134030

4inos 10 jsem
93uaYy ‘pudjod u) b pup | suoIsIAlg ISUOIDUIISAQ

4SSN UL O pup 8§ suolsiAlg (suiblg

S40L 40 50001~
App iad Aom zuamAﬁ U104 ul saypdno iy

. Ulij¥adip ajisoddo ur suingy
Bujuingesr yo saqunu Wa|oAnha yyim

(MOJ1ID J6 uBI3IIP Ul) SuClDUIYSAp
pipmoy Aop uad 6 jo mojy pasinbay

‘Abp sad Aom yopa 2y :Apopdoes —Zi>

&
uotsiAlp bulotado Aompiny Q

AiDpuneq [ouonoDUIBIU] —— -1
pusbay

€ 6515 9jdwox3—3| By

woe LIMOIS
SLST-1Re




G=FY yov g )

=

yinos 1o jsam
POUBL} ‘PUDIOd Ul 4 PUD | SUOISIAIQ ISUDIIDUIYS3Q

Y¥SSN Ul Of pub g sucisIAlg sulbiip

S0} 30 50001 , ¢
Aop 13d Aom zucuﬁ I U} s3iytandoo |y

uolosarp syisoddo vy suipay
bufutnias jo saqunu Juajpainbs yiim
{MO14D JO UONDIBIIP UI) SUCIDULS AP
pipmoy Aop 19d G jo MO|4 peiinbay
“Kop 124 Lom yops 21 Apoapdny ]@uv
6

uoisiAlp Bupbizdo Aompioy °

AIDPUNOY |DUOUDUIRIU] e +o meem
praban

:oﬁo:czcoo pup
$ deyg tejdwpx3 —¢|'biy

coor L3YO3S
eLCT-NY



1.

2,

5.

b,

9.

10.

RM-1573
10-24-55
b0

RFERENCES

Boldyreff, A, W., Determination of the Maximsl Steady-state Flow

of Praffic Theo 8 Rail Network, The RAND Corporntion,
Research Memorandum 1i-1552, August 5, 1955.

Dantzig, G¢. B., and D, R. Fulkerson, On the Max Flow-Min Cut
Theorem of Networks, The RAND Corporation, Research
Memorandum RM-14I8-1; Rev,, April 135, 1955.

Fulkerson, D. R., and G, B, Dantzig, Computation of Maximal
Ylovs in Networks, The RAND Corpcraf%on, Regearch Memorandum

9, 197

9s 1954,

R¥=1100, November 1

Ford, L. R., and D. R. Fulkerson, Maximal Flow Through a
Network, The RARD Corporation, Research Memorzndum RHM-1400,
November 19, 195k,

Robacker, J. T., On Network Theory, The RAND Corporation,
Research Memorandum RM-1407, ﬁgy 26, 1955.

''Organization, Technical, and Logistical Date,** Fleld
Manual 101-10, U.S. Army, Staff Officers, July 8, 1953
o ential).

Saupeon, H. (ed.), World Railvays 1955 ed., Rand McNaily, New
York, 1955,

BEgtimate of East-west Trans

U.8. Army,
(Secret),

Central Intelligence Agency, Railroced Trans Tt Capabilities
Detveen the Soviet Frontier and Weeterr Lurope, No. CiA[~
-31 {Secret).,

t Capacity of the USSR, Proj. 6
851, Chier of 3taff G-Z, February

N

7y

Central Intelligence Agency, FDD, ''The L'Vov System, '’ Railroad
Systems of the USSR, Trans, 302, AF-311740, April 30,
{Secret),

» ''The South Sskhalin System,'' Railrcad Systems of the
UCER, Trans, 304, AF-311741, May TI, 1957 {Secret],

''The Brestlitovek System,'' Railrosnd Systems of the USSR,
rans. 289, AF-236665, Novembey 10, 1950 {(ConfidentIal}"

J—
:I:




11,

13.

1y,

15.

15,

17.

M-1573
10-2h.55

~50-

, '!'The Moscow=Dunbags System,*' Rallroad Systems of the
UssR, Trans. 41/49, AF-89600, July 22, 1989 (Confidential).

s ''The Latvlian System,'' Railroad Systems of the USSR,
~“Frans, 286, AF-216490, August 2%, 1050 (Contldential)-

» "'The Moscow-Kursk System (Dzerzhinskiy System),''
““Railroad Systems of the USSR, Trans, 28/49, AF.T2357
{Conf'idential). )

, '"'The Odessa System,'' Rallroud Systems of the USSR,
Trans., 30/49, AP-T3258, May 23, 1040 (Confldential).

, ''The Stalin System,'' Rallroad Systems of the USSR,
" Trans. 31/49, AF-T2968, My 2%, 1900 (Conlidential].

s, '"'"The South Donets System,'' Railroad Sysvems of the

USSR, Trans, 105, AF-20115, February B, 1o48 (Confldential),

» '*The North Donets System,'' Railroad Systems of the USSR,
Trans., 157, Library No. 60410, June 27, 1948,

, "'"The Western System,’'' Railroad Systems of the USSR,
Trans, 10-40, AF-41663 {Con¥IJential].

Central Inteiligenca Agency, National Intelllgence Survey,
*'USSR and Satellite Count¥les,'! secs. 31, 52, OL, 8%, 83
(Secrat),

iewis, C. A,, The American Oxford Atlas, FHew York Oxford Uni-
versity Press, 1ODL.

Central Intelligence Agency, ORR, Production of Locomotives

and Rolling stock in the USSR and the European Satellites,
Series Wo. CIA/RR-27, July I, 1053 (Cecrel).

catione in the USSR, Series No.

Rudzki, A,, Fagt-Central Eu&‘q an Trangportation in 1953, Council
for Zconomlc and INQUsEYy Res., Geries NO, A-20.

Hunter, Holland, Statistles of Transportstion irv the USSR,
Couneil for Eeonomic and Industry Resemrch, Inc,, Repori
No. A 47, June 1955,

Symes, Jas. M, (Pres. Penn. RR), Aunnouncing the New Orgsnization
_S_i_‘_‘ the Pennsylvenis Railroad, published by penn, KR Tor Lhe
rnd

~nn
S

>t stosknnlders ang the mublic, 2
e VSR
ey 1055,

> pp., releascd



RM-1573
10-24.55
-51-

18, Centyral Intelligence Agency, Schematic Sketeh of UsoR Reilrond
Network, Foreign Documents brench, Trane. Ho. Li/h0, February
18, 1969 (Becret),

19, Central Intelligence Agency, ORR, Geographic Yatelligence Review,
No, CIA/RR-MR 47, August 1955 (Sacret).




DEPARTMENT OF THE AIR FORCE
11TH WING

13 May 1999

11 CS/SCSR (MDR)
1000 Air Force Pentagon
Washington, DC 20330-1000

Mr. Walter Nelson

Rand

Head, Classified Information Services
1700 Main Street

PO Box 2138

Santa Monica, CA 90407-2138

Dear Mr. Nelson:

This responds to your 9 April 1999 letter, requesting a Mandatory
Declassification Review on the following document:

Fundamentals of a Method for Evaluating Rail Net Capacities, October 24,
1955 A
AD~-093545%
The attached request has been reviewed by the appropriate Air Force activity
and have no objection to declassification and release.

Two of the three copies forwarded to this office are being returned (RM-1573,
copies 1 and 2), copy 3 will be filed in this office for future reference.

Any questions regarding the review of this document may be addressed by
contacting the undersigned at (703) 696-7265 or DSN: 426-7265. Please reference Air

Force case # 99-MDR-006.

datory Declassification Review Managér

2 Attachments
1. NAIC/IA Memo, 23 Apr 99
2. Records for Review (C)

Corpelti/

! 7 27 2060
(f A, WORLD-CLASS PEOPLE- WORLD - CLASS SUPPORT

THIS LETTER IS UNCLASSIFIED STANDING ALONE



