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1 an deoply inuebted to CPT £, T, Sudth for his coatribu-
tion to the development of tho Port Cupacity uvatimator (PORTCAP)

model wnivo is an integral part of this project. Witnout his

contribution, POnTUAP couid not have boen successfully brought

to its presert stage of dovelopment,

Ve
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osinnce tonwe snd of wWorld ~ II, U.5. mllitary forces nave
veen inrzoived In Lwo wara wh. . navo takon placo a conalderable
distanco I'rom tacir bage of ¢ 1y, oJuch oporations place a

cipniflicant burcen on all acpe. w3 of lupistics and nmzkes
aczurate lopgistics planning vor: difficult. Unis is parti-
culurly truce if U.l. forces have little or no exporience in the
arca of operations prior to the outbrealk of hostilities. The
problems that require solution arc not restricted Lo une segnent
of the pipcline, CONUS or the theator, to one aspect of log-
istics, such as aupply or miintenance, or to onc modc of trans-
portation, such as sealift or airlift. All activities respon-
sible for logistics rust plan and preparse in the event hostilities
arc initiated.

cxperience in the last two wars, nhowcver, has rovealed tiut
buses in C0:US and overseas supporting U.S, forces in a coatin-
cency are far better able to coupe with rapidly expanding supply
rcquircments than the theater commander. In the case of Korca,
no plans existed for the orderly flow of men, material, and
supplies to support committed forces. Discharge and clearanco
cupacity at Pusan was inadequate resulting in chaos and con-
siderable congestion at the port. Neoded supplies could not be
identiried and moved as required. MG Garvin, appointed Chiof
Lojsistician by General Dean at the outset of hostilities in
1953, remarked, "The Korean operation was probably the most
unplanncd operation in the history of our Armed Forcoa."1

Fven wicn considorable effort is made to write logistic
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supoort plans for a contigcene, vho gamo probloms appoar., U.S,
forces in Victnan cxperienced conaldoersble dolfizuleyy in

locating criticai supply items in country. A late as fetb,

108 some 1JU vesscls wers awaiting discharge off the coast of
Viacnan.z In the case of Vietnam lopistic's olanners had rec-
ornized tne inadoequacy of the one major port in the cauntry to
support larpge scals military operations. Howevsr, they Cailed

to develcy alternatives to cope with ahortfalls, nor did they
anticipaso the size and speed of the buildup that oventually

took pluce.

Tnia paper will focus on that aspect of loglstic support

planning waich has broken down in the last two wars in which
U.S. forces wore involved, namely, throughput capaczity. Through-
put capacity is made up of three components, pori reception,
port discharge and pcert clearance. A simple motrnodology will
bo developed for defining a port complex in terms of the vari-
ablas witich infl.ence throughput capacity. Such [actors as vessel
characteristics, toth deep uraflt snd lighterage, port facilitlcs,
road and rall net capabilitiosn, support units and their equip-
ment, ete. will be considered in the enalyals, Once Ldentified
and defired, the variables will be interrelated ane to ﬁﬁe

other in an effort to build a simple model tha® will eplicate
actual operations at o pecrt complex end ostimate potentizxl thirough-
put capacity. 7This moedel will be called the Port Capasiliy
vatimator {POATCA?) end wi.l be completed for clective credit

in tera j, cousse ©600. Althwough this paper and FONUTCAP ora

bulle around the Middle Zast scenario, it will be auflliciently
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in describing the capabilities and limita-

complexes arovnd tne world
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GLOELOL LLe METHOLC LUGY
As  Problen Statement. 'the specific task of this paper is to:

1. Identify and define, using the country of Dromar in
Lie lildcdle wsast scenario, the major variables affecting the
capabiiity of a port complex to receive, discharge, and clcar
cargo in support of deplorved forccs. (complete for IRR cradit) -

2. 1ntegrato the variables identified in step one into
a working computer model that is capable of describing the not-
werlkts througnput cupnbilities and limitations. (complete for
6600 credit)

3. Teust the modcls application by placing supply demands
on thc system generated by the authors of the 3141 Middle East
scenario and other student authors working on the problem.
(complet® for 6600 credit)

. Assumptions.and Limitations,

In order to define the limits of the problem, to meet tire
constraints, znd to focus attewntion on important variables, cwr-
tain assunptions must be made and limitations imposed. A
lizt of tne importunt assumpticns ard limitations of this study
are identificd below:

1. Aasumptions

_ a. Airlift, PFMive pecrcent of all cargo demands placed
on the sysiem will be moved to the theater by airlift.3
p. Berthing space., All usable berthing space ullocated
to U.3, military forces will be occupied and working based on
a. 20 nour day, scven days per week, Thi§ 3sstnétiou l§
based ou the fact that in each of thé last two_ﬁ#rs lengthy

[ )
snip queues developed in the carly siages of a contingency.



nueed boerthing spaco was nen-cxiztent.

€. anclneer sipport.  Aucquato engilne2r zupport to
mrantuain Lfacilitios celected for use is availuble.

Jdo  Civilien manpouer.  Civilian nagsphover aad equipnent
fro:. the yronar ;ivistri ot lransyoruation will be made availuble
Lo V.U, Jorces to operate tie rail neciord.

2. Limitaticns

a. Tine constraint. This project is so broad in scope
znd tulzes into consideration so many new faclors in the changing
trunsportation enviranment that the timec conatraint may mske il
imposusible to complet: the ontire project in this academic your.'
Other transportation officers having an interost in this area
may continue work oa the PURTCAP model in the next academic year,
C. «cscarh Orgonization.

1. Section IIT of this paper provides tho rcader with
information on preccent scalift asseta available to Military
s.:alift Command (H3C). The chunpes wihich have occurred in
the merchant marins f{leet havo had a dramatic impact on how trans-
portation plannecrs must balanco assets available against reo-
quirements. A brief description of the types and characteristics
of principal zhips in the flcet is also prcsented. The sccond
part of Soction II1I gives the reoder a foundation in the con-
cept of throughput capacity., It describes briefly the threeo
nu jor comporcnts of throughput --- reception, discharge,
and clcarance anc discussca their interrelaticnship.

2. Section IV i3 divid:d into throo subsections corres-

ponding to the three compononts of throughput. Each subaectim
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identities the racilities netwurk available for use by the plainer
in the Dromar scenario, i.0.; wharf faciliiies, anchorages,
rail and rosd nets. Tho key planning factor variables he must
take into consideration to calculate overall throughput capa-
city for a particular port complex are also defined. The
range bf port facilities and transpartation networks evaluated
oncompass operations at both fixed port fescllities as well as
logistics over-the-shore (LOTS) operations. In addition to
the discharge of traditional broakbulk vessels, the system

can handle containerships, roll on/roll off(RO:0) ships, and
lighter abosrd ship (LASH).

3. It does the planncr little good to know the cspabil- '
ities and limitations of & network if he is unable to determine
the impoct of various size forco packagoes and different ship
mixes on “hu systcm., Section V of this study effort will be
completed {n Turm 3 “or e€lective credit in course 6600, It
will include the design and operation of & simple analytical
mcdel that will poovide che transportation planner a signifi-
cant degsree of flexibllity 2=m applying the planning factors
fdontifizd in section IV. YTeut runa of model input and sutput,
with grupeoam paramctora, will be submittod at ths concluaion

¢f torm 3.
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GuClTloe ITL:  VioSBL CHAASTHRLSTICS Al THE CONCEPT OF
TiLQUGHRPUT CAPACITY

A. Vessel Characteristics.

l. General. Over tho pust ton yoars the detcrmination
of tnroughput cupacity ihas been comnlicated by changes in our
mercliant marine fleet. The addition of the centainership has
resulted in sizeable reductions in the time and number of per-
somnol required to load and unload vessuls, thereby upsetting
traditionally used planning factors. The military has been slow
in cuanging its doctrine and upgrading terminuai units and
cquipment to deal with these most reccnt devolopments in the
maritime industry. Only in the last few years have the services
accelerated test and development of .ystems and equipmont to
dcal with contnlners.u

2. lcot asucts availuble,

tilitary Sealift command (MuC) is the oporating

agency rcsponsible to see that sufficient scalift assets are
availablo o supnort military forces worldwide., To moot its
comnd ttoients {1uC has the following aasots:

a. iH5Y Nucleus Fleoct, Since Lhe Vietnam War the

450 nucleus fleoet has boon steadily doclining in snize and capa-
city. Jt the presont time only 3% dry cargo vesacls arc owned
and opcrated under MUC control, none arc contuinorshipa.s
The deep draft vessels of theo fleet arc normally uscd oa schuduled
runs to support overseas tases whicih are not adoquately acrved
by the commcrcial Llect,

b. HNational Defonse Resorvs : ‘oot (NDRF). Approx-

imately one hundred and fifty deep draft veasels, presently




rXEIBIT ITI-1 6
M5e WUOLeUS FLELT

Ship type ylagsification Nr. Avail.
Large ocoan poing A 3
vesaoel (Cl,itolto)
standard occan going B 11
vossel (Vi2,cC2)
Small ocecan :o0ing c 3
vessel (C1)
L3T (intracoustal) _18

Total 35

7

in moth balla, make up the NDRF fleet. ‘fhe majority of then,
howcver, arc pre-WI1l vintage and oxceed thirty years of age.
their slow specd and age make them of questionable value as sup- "’
port ships in the future,

Ce U.S: Merchant Marina Fleet. It is primarily

from the U.S, Merchant Marine fleat that MSC procures sealift
asscts to meet its worldwide requirements both in peacetims and
war., In an emorgency, roquiring the implementation of a con-
tingoncy OPLAN, commercial carriers can be required,under the
Scalift lteadiness Program (SRP), to commit a minimum of 50%

of their floet vessols to the Department of Defense. In return
for thia committment, each carrier reccives a share of DOD
cargo in poucetime, Presently, more than 230 ships of all
types arc in the SKP to meet military roquiromonts.a In

atage 1 of SRP, MSC can obfdn forty five vossels, elexam Four
breakbulk, thirty seven containcr, and four LASH between days
c-11 to c-30? While it {3 true that the number of vessels in
tho U.S, Horchant Marine fleet has been steadily declining,

actual carrying capacity has increased. This caango in omphasis
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to lagger vessels has resulted from the growth of the container
industry und the building of very large, fast non-zelf-sustaining
contuinerihips., In addition, new concepts in barge vessels have
resulted in the development of the Lighter Aboard Ship (LASH)
and Scu Barge (OScABub) systems,

3« Port Cupacity kstimator Model and ship charactéristics.
Vessels utilized in the PORTCAP model are divided into three
types, breaktulk, container, and special purpose vessels like
LASH and KoRo. The vessel characteristics of importancé to
the planner arc found in ixhibits III-2, III-3, and III-4.

LASH mother ships used in the POHTCAP modol can be configured
0 carry barges only, containers only, or a mix of both

barges &nd coatainers. In addition, PORTCAP includes the
characteristics of the SLABEE, and the SL7, SL18 super contain-
crships, llowevcr, none of these vessels are available to

M3C under the Sealift Readiness Program.1o In a 60-90

day conflict it is unlikely that commurciul carriers would
care to risk berthing one of those vossels in a hostile fire
area. It is more likely, in the case of super cuntainerships,
that thoy might be used in a feoder oporation with smaller less
vulnerable containecrships muking runs directly inte the area
of operations.

B. Throughput Concept Dofined.

1. General. A terminal's throupghput capacity is the
amount of cargo, §xpresnod in short tona (STViiS), that can be
moved tnrough a wwul'isl in one day. It 18 derived by cauputing

and then comparingethe: taree components of throughput, torminal
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LEXELBLT III=-2

CONLALIER ViuSiL CMAHACTERISTICSll

Lurgs Ocean Vessels - Class A

05/56 SL sL18
Length (ft) 625 a7 721
Width (ft) 78 105 95
Draft (rt) 32 ' 3
Speed (lnots) 20 33 23
Containers 1000 TEU® i0ha35t B12-35¢
200-440°¢ 321-40!

#TuU represents 20! equivalent containers

EXHIBIT III-3 12,13
BittAKBULK AND RORQ VEUSEL CHARACTLERISTICHS
small Ocecan Standard Ocean Large Occan
Vessel Veossel Vessel
cl ca2/vc2 c3/cl RoRo
Longth (£t) 339 W2 506 700
Width (ft) 63 ST 13 90
Draft (ft) 23 29 31 28
spoed (knota) 10 15 18 25
Dry Cargo 6000 10700 13000 10000
(LTONS)
BXHIBIT III-4 14
LIGIITER ABARD SHIP (LASI)
Config;. 1 Config. 2 Confi .
Length (ft) 893 893 893
Width (£t) 100 100 100
Draft (ft) 30 30 30
Speed (knots) 22 22 22
Dry Cargo  18-20000 18-20000 18-20000
(LTONS)
Barges i 50b 0®
Containers 20! 0 550 1498

a Coru'igured with maximum barge carrying capacity,.

b Configured for mix of barges and containers.

¢.Configured for maximum container carrying
capacity,
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EXHIBIT 111.8

LASH BARCY

Yy shallow draft barges extend ocean

Pwise irscc-s3ible ereas, "10
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reception capacity, tererdnal aischarpge capacity, and teralnal
clecurance capacily.

2. ‘terainal nsceptien Capucity.

‘“orminal reception capaclty is based on ¢t < nwaber
or doop druft vesacls thubt can be moved into & harbor or coastal
areus and accomnodaied for dizcliarge. The capacity is expressed '
in temas of an estimatod toanagoe that could be discharged
daily, if eppropriate support units and equip.sent discussed
under diacharge capacity were availacle. Reception capacity is
prirarily coteinined by thoe set of physical facilities avail-
able in a port complex. he physicel facilities of most impor-
tance are the following:

a. dharf space availaule for deep draflt vesaels,

b. anchorage arcas in atream or roadstead from wiich
discharge (o liznters can be iccomplished.

¢. @har{ space for bverthing lighterage crult,

d. Beaah arcas suitubio for LOTS oporations,

¢e o © bahibit [I1-9 for a more vomprehensive list
of facters affecting receptlon capacity,

Jo terminal Dischaipe Capacity.

Bhysical faciliiios and veasels alceno will not insure
the areival of cargo in the AD0. Sufficiont terminal units,
lighterage units, and oquipment ®mu3t bo availeble lor dis-
charge opceratlions. Teorainal discharge capucily i3 expressed
a3 the nuaber of 37T08s thal can be dischargtd fro: ships accono-
dated at the port each day. UDiacharge capacity in the PORTCAP

=odel 13 based pirinurily on an evaluation of the following




+&

P

o smrervagmm s e

16.

factors:

a. Lignhterapge craft available

b. Available cargo rhandling equipmont, 1.e., cranes,
forklifta, ship's sear, etc,

c. Terminal unit or civilian personnel to cperate
cargo hand.ing equipment,

d. 3ce Exhibit III-9 for additional considerations.

4. 7%erminnl Clcarance Clapacity,

this figurc represents the nunber of STON3 ner day
that can be moved through and out of the terminal, <“erminal
cloarance capacity ia a function of the following:

a. :apability of the rail and highuay mot adjacent
to the tcrminal tc sustain cargo movenment.

b. Availability of transport equipment, i.o. rail
rolling stoc«, comercial vohicles, military vehicles, etc.

¢. Rilitary truck r=1t and civilian peraonnc. to
operato traanspurt equipment.

d. Seo Lxhibit III«9 {or additiconal conaidorationa.

S. 1Tho final objective ol FOATCAP &5 to arrive at

tiwroughput capacity. This figure {3 obtained by cemparing
tise valuea of reception, dischurge, and clearance capasity.
ne 203y rostrictive of the three figuresd in short isn3 per day

becuzes asctual throughpul capacity.

» - ol
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SECTIOH IV: DhlWOR.:” ANALYSIS
A. Dromar Reception Analysis,
l. ixed port facilities available,
a. General. Dromar has throe major port complexes.

Haifa a1d Ashdod are locatcd on the Mediterranean Jea. Elat,

is located at the northern tip of the Gulf of Aquaba. Since

Dromar has little surface trade with neighboring countries,

{ . these three seaports are Dromar's international lifeline. Deny-

- inpg their use would bring to e halt better than 90% of Dromar's
maritime trade.20 Haifa is the largest port handling betten
than 50, of all maritime cargo (excluding POL).21 Asndod, the
second largest port, was completed in 1965 to relieve congestion
at lHaifa and to expand Dromar's military capability. Because
of its nodern facilities, its share of traffic continues to grow

22

and now exceeds L0% of the total. Ashdod!'s container capability

has already exceeded that of Haifa as indicated by the figures

below:
EXHIBIT IV-1
vONTAINER CARGQO HANDLING STATISTICS = DROMAR
Loaded Units Heccive

1971 1972 1973
Haifa 8792 15660 205L0
Ashdod 8735 14533 22460
Elat Data not available

b. Port of Haifae. Exhibit IV-3, pe1is i3 a b

scliomatic of the port of Haifa. It ia lonated about 17 miles
south of the Saidan border. It has approximately 9000 linear
feot of wharfage suitable for borthing deep draft vessels and
' lightorage. Located at the west end of berth 2 ia a dedicated

e, s
e
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container berth strotching 1500 ft in length.gh ‘Thia berth
has adequate fixed and portable cranes to diucharge non self-
sustaining ships. It 18 equipped with one gantry crane.as
Specific berths at Haifa are described in Exhibit IV~6 below:

EXHIBIT IV-6 27
WHARFAGE SPACE -~ PORT OF HAIFA

Berths Length Width - Depth Storage
Doss Draft i) RS

R 800 230 All Covezad

bertns 73196 sq yds
B2 2650 230 dredged
B3 2500 230 to 39 rt 55 aciea
container

Bl 850 65 and open

B 850 65 storage area .
Lighter

Ll 300 230

L2 250 130

L3 250 130

% These figures do not include Quishon harbor naval base
facilities locatod east of Haifa main harbor. They are con-
sidored fully utilized for naval operatious,

Fixed anchorages within the main and lee greakwater are

2
suitable for a minimum of eight vessols. Numerous anchor-
ages are available in the outer harbor and roadstead north-

east of the port for LOTS operations.

¢. Port of Ashdnd, Exhibit IV-y, pein), is a schematic

of available berthing facilities at Ashdod. Unlike Haifa's quy
orientation, Ashdod has four finger piers extending into the
harbor. Throo are suitable for deep draft vessels and cne is
limited to lighterage. <The port is located 20 miles south of
Tel Aviv. Plers provide about 10000 linear feet of usable

space for discharge operations. A description of berth segmonts

can be fowd in kxhibit IV-7 below:
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WXHLIBIT IVa7 29
WHALF'AGE SPACE = PORT OF ASHDOD
Bertns Length wWidth Depth Storago
Tosp praft  “HeL ) < A
Bl 2200 325 All Ugvored
berths 60172 sq yds
B2 1470 600 dredged
B3 1300 600 to 40 £t Open sheds
BY 1200 600 48 acres
container
Lighter and cpen
Ll 460 open storage area
L2 155 open
L3 820 130
Ly d20 130

# kpds of piers are not suitable for discharge operations
because of sea conditions.

The south side of-pier 3, berth B5, is capable of handling
the largest containerships in the world today. It is equipped
with one guntry cranc and two smaller 25~ton portal cranes.28
A RoRo berth is also available at Ashdod. The port has three
anchoragcs within the broakwater capable of handling large
occan going vessels., Unlimited anchorages are available out-
slide ihe brcakwater for LOYWS operations.

d. Port of Elat, Located at the northern tiy of the
Hed Sea, 150 miles south of Tel Aviv, Elat is the smallost
of Dromar's major ports. Because of its remotoness {rom es-
tablished population centers, 1ts share of traffic is less
than 105, However, this port provides Dromar.direct access
to the Red Sea bypasaing the Suez Canal. The new port area
depicted in Exhibit IV=5, p. 17) was completed in 1965. The

old port area, located to the north, is now a naval installation.
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The new port arca haa a main cuncrete quay of 1700 feot.

One scgment of the quay is suitable for dischargs of' standard
containerships and is supported by two 25-ton portal cranes.
Two anchorage berths in the roadstead can be used for in the
stream disciarging. Additional anchofage is available fur-
ther offsnore Lor LGIS cperations.

WHARFAGE SPACE - PORT OF ELAT

Szgthirafq g%%gth gi%%% Dzzzi Storage
Bl 1700 open 30 Covered &
Lighter 3%320 83 't
Ll 450 open >0
2. Beach areas suitable for logistics over-the-s'iore
5) opergtions, ‘ |

a. General. Fixed port facilities are particularly
vulnerable to conventional and nuclear attack. The planner muast
considoer the impact of the loss of part or all of these facili-
ties. In the case of Dromar, entrances into the two ma jor
ports, Ashdod and Haifa, can be closed by the sinking of several
dcep draf't vessecls at the mouth of the breakwater. The destruc=
tion of storage facilities, wharvea, and haterial handling equip-
ment can also degrade the ports throughput capacity. To mini-
mize the impact of such an eventuality and to augment fixed
port throughput capacity the planner must evaluate the coastal
area ol Dromar to locate suitable beaches for LOTS oporations,

b. Haifa Beach,

(1) General. This LOTS site located east of




Haifa harbor 1s capable of supporting a sizeable operation.

Although sca uappronches are partially obscured by a rocky reeg, !
an unlimitcd number of vessels can be anchored offshore.
Depth is spproximately 60 £t in fair holding ground. 1.

(2) Characteristics of Haifa Beach.31
Length - 6.9 miles b
Nearshore gradient < 1:60 shorsward of 36 ft depths
Surf - 4 feet or higher 204 of time.

Trafficability - Fair for wheeled and good for
tracked vehiclss over sand and '
gravel. :

Clearance - Fair in dune areas, good where

hard surface road and rail line . {
backs beach. 3

6. Ashdod Daach North,

(1) General. This LOTS site is located north
of the port of Ashdod and is also capable of supporting a
sizeable operation. Sea approaches are clear with anchorage
capacity a function of availakle ships, Anchorage dspths
of 60 £t in a mud and sand bottom are more than adequate,

(2) Cheracteristics of Ashdod Beach Horth.32

Length - 5 miles

Nearshore gradient - - 1:60 shoreward of 36 ft

. Surf - 4 ft or higher 20X of time.

Trufficability - Fair for wheoled and tracked
- vehicles over sand

Cloarance = [Fair across sand to hard or loose

surfaced road approximately 50 yds
behind beach.

d' mm.
(1) General. Sea approaches are generally clear,

’
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Protected anchorage is availaule €00 yards off beach in 148-180
£t depths.

Ground is mud and sand offering excellont anchor-

age. Auxiliary equipment such as pontoon causeways and

temporury piers may be uged throughoul toe year because of

acgligeable surf and currcents,

(2) Characteristics of Llat Be:ach.33
) Length « 1.5 miles

Nearshore gradient - 1:25 shcreward of 3V ft

surl = ourf of 4§ ft or higher infrequent
throughout tho year

Traft'icability - Fair for whceled, good for

trackoed vchicles over sand
and gravel

Cclearance - Iuir over sand to hard surfaced

road 55 to 220 yds behind beach.
3. leception Jonacity Planpning lactors.

g. UGeneral, UGjiven some portion of the facilities

in Dromar, the planner's problem is to -locate availadble vea-

scls in such a manrer that the maximum daily tonnage is in

poaition to bw discharged. The planning factors discusaed

telow are utilized in the PORTCAP modol to insure a satis-
faciory matching of versels and available facilities,
b, Yeasel characteplstica. This data has alroady

been discusued and i3 available in rxhibits lIl-2, III-3,

and III-}§, p. 10 PUHTCAP also haa a vessel description rcutine

which the user may call., Tho plannor must be familier with
tho mix of voussela that will be in the AQ during an opeoration

¢. Deap draft wharf reguirements.

(1) Wharf longth. Normally in the planning
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procoss 100 ft of linoar whuit space is requirosd per hatch
for tho discharge of breokbulk (BB) vesacls. lowever, con-
tainerships, which are used in this study, do not have hatches.
In order to uaccomodate thom, ship length plus a safoty factor
of 50 to 75 fcet, depending on ship sizo, was substituted to
determine the length of wharf required to berta a vessel,
ixhibit IV-9 provides PORTCAP rational in asasigning vessels
to borths. For exampls, the berth lengti required to position
a VC2 vessel ia equal t.: the actual length of the vessel
(42 £t) plus a safety fsctor of 50 ft or a total of 492 ft.

(2) vepth ulongside. Fluctuations in tide may
affect the length of time a berth may be occupied. Required
depth alongside = berth for each type veasel measured at
low tide is providsd in Exhivit IV-9.

KXHIBIT IV-9 34
CLASSIPICATION OF DEEP DRAFT BERTHS

Vessel Type Vesael Berth Lenpth Required Depth Along.
Clasalf. Si.p Eong%ﬁ + §§Te§x Fact.

c3/3h, C5/¢6, A Actual ship 20-34 £%
SLT, SL18, Large length
HoRo Exhibit III-2 ¢ 75 £¢
III-3
ca/ve B Actual ahip 29 £t

Standard ength
Exhibit II1-2 ¢+ S0 £t

a1 c Actual ship 2) fe
Small length
Exhibit III-2 « 50 f¢
(1) vharf Width., Wherf width refers to the
apron erca on the deck of a wharf available as a vorking
area, When discharging at a guay, where only one 3ide of

the ship can be wocked, 60 ft is the minimum requiremsnt.

L




Whon discharging ships (rom both sidos of a finger pler, %0
35

feet i3 thie minimum space required.

(L) lkieccption capacity. Fo. cach vessel positioncd

at a duep draft BB berth, 720 STOHs per day 1s the reception
capacity nlanning factor.

d. Livhter wharf requirements,

{1) Often, because of a shortage of deep draft
berth space, it becones necessary to discharge cargo from ships
anchorcd in a harbor and to move the cergo by lighnter to
witarves particularly suited to thoese smaller cruft. When a
lighter berthing operation is contemplated, tho fallowing
rlanning factors are used in PORTCAP.

(2} wharf length. Por cach lighter, 100 £t
36

of wharl length is requisroed. “narf length greater than

100 £t but loss than the next 100 £t increment is disregarded.

(3) Lopth clongside. Each lightur berth requires

a dopth of 7 £t at low tido.

{4) hoception vapacity. #or each lighter beruh
space available, the plunntier can figurs on a recoption capucity
of 1UVU Jus per daye

@, atnchiopruase Anloys,

(1) The availability of a substantial number
of lightorage spuces in a port {3 no guarantee that the 180
STON capabllity per spoee will be utilized. Sulitable anchorazgoe
areus must be found with the foliowing cherecieristics:

{J) Anchorage Depth. Hinimum water depth for

gazli vessel =uatl bo in accordance with Exhibit IV-9, p. &i.
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Vesaels cunnot be anchored in wator dopths greater than 210 ft
because of rostiictions on anchor chain weight and longth.38

(3) “achorage Diametor, Hequirements for
tuctical diaspersion ofton dictate the number of ships that can
be anchorud offahore regardless of the numbor of sultable
sites. Howuver, tho minimum diametor required to provide a
free swinging anchorage is computod uaing the formula below:

D = Depth of wator in feet

L = Length of vessel in feet
Diameter of an _ 2(7D + 2L)
- 3

Anchorage

For cxaiple,. to compute the diameter for a G2/VC2 anchorage
the following computation would be required.

76 ft = 2(7xuo“; 2 x un2¥”

@ Depth o{ watar at Ashdod port (ixhibit IV-7,
o Laagéhazi ¢2/vc2 ahip (Exhibit IIX-3, p. 10).
(4) Reception (.pacity. Lach suitable anchorage
arca has a potential reccption capacity of 720 STUMs. Four
lightarage spuces (180 31Qiis per apace) or a suitadle LOTa
boach must he available if ships at anchor are to be considered
ssconsdatod and cupable of being dischuarged.

£+ Bcach Uspacity sstimaticn.

{3) 1The capecity of a LOTS site to handle cargo
is affectcd by a numbor of fectors, sachorage, tides, surf, beach
gradiont, westher, und tralficability. The Droasr cosatsl
area has alrecady beer evaluated and the three sights sclected

mcet the ainimum criteris for effective utilizaltion. Again,
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becausc of tne introduction of the containership, prcsent
mothods of computing beach capacity are inadequace, POLTUAP
calculetes beach capacity using the planning factors found
helow,

(2) If BB ships and/or LASH ships only ave
used in the LOTS operation a maximum of 3000 STONs per day
per mila o: beach is the planning factor.S? This number
equates to L.C ships working for each mile of beach available
(each ship @720 3TONs per day).

(3) If containerships are positioned at the
same f{our plus anchorages, reception capacity over the same
mile of beach will ircrease dramatically. The potential of
each operating anchorage is equal to 180 containers per day.
Exhibit IV-19, p. 45 provides the basis for this calculation.
If the containers are stuffed with curgo other than amwnition,
2340 STONs can be received per LOTS anchor. Using the same
4«2 vessels per mile of beach, containerships are capabie of
excceding 9500 U5YTONs per day per mile of beach. This is a
significant increase ove - BB cargo reception of 3000 STONs per
mile of becach,

(4) ‘''he planner is cautioned that a density
of four vessels per mile of bcach may be excessive., FPORTCAP
permits the planner to designate the number and type vessels
he wishes to usc in a LOTS operation regardless of the capa-
city of the beacih to handle thom,

g. Containership Wharf Requiroments.

(1) General. Containerships provide the fastest
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means of petting cargo to a theater. In addition, load and
dischurge times can be improved by as much as 75% over con-
ventional BB vessels, In a fixed port facility such as Haifa
or Ashdod piers or quays cquipped with special handling
equipment arec designated for containerships.

(2) Length, Width, and Depth. Length, width,

and dcpth of berth space roquired for a containsrship is deter-

rined in the same manner as for breakbulk vessels.
(3) Storage area. Based on past experience,
an avera:c arca of 16 acres is necessary to accumodate a

Lo

CL/C6 containersiip berth, This space provides a murshalling
area for transhipment of' containers, both dry and refirigerated,
stuffing and unstuffing when required, and maintenance and
administration.

(4) teception capacity. At a fixzed borth
facitity dischérge ratea vary dependent on the iype cranes
.available, the sizc vans, snd (he type cargo (ammunition or
general cargo) ia the vans. i'or planning purposes reception

cepacity in POR'WCAP is determined by using the planning

factors identified in lixhibits IV-10 and IV-il. Data to support

these figures cun be found on pp. U0. . Ashdod and Haifa each
tiuve container berths with a single guntry crane capabla of
handling up to 40U ft vans, In ports where no containor handling
cquipmsnt 13 avullable, special equipment must Le brought intc
the thoator. 7This equipment is found in the Transportation
‘terminel Service Company (Container) which is diuscusased later

in thiz paper.
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eXillol'? IV~10 141
SUdTALeR BEGT' L RCEPTIVN SAPACLITY
GANTHY Cnaiin OPvinA'TLOM

T/oe Van Nr contalners STOL3 Per Day
{per dajy
2u It : 520 ¢lass V. 10400

% gen cargo 6770

Lo rt 520 class V. 16100
% gen cargo 10000

EXHIBIT IV-11 2
SOETATARR BERTH RECEPTICH CAPACITY“
TanillaL obiVICE CU, TOE CuAls OPRRATION

Tvve Van lir Containers ST0lis per Day
{per dazl
20 L. 390 class V 1800

# gon cargo 5070
0 £t 390 class V 12000
- i gen cargo (800
«iefers to all other cargo except class V.

h. Roll on Roll off Berths. RoRo ships are designed

to loa4 and discharge cargo thrcugh ramps located in the stern
and side porss. 'They normally transport wheeled and tracked
venicles und containers loaded oa somitrailers,. Each borth

has s reception capacity of 1000 STQOhs per hour.u'3 Since

only n few Kolto vissols are in service, the fipure of 1000 STONs
is apulicable only while a Rollo vesaocl i3 in poaition. PORTCAP
tulcca tnls lact into consideration,

i. Lipnter Abeard Ship (LASH). Tho LASH concept
includos two basic componenta, o mothor ship and ¢ family of
bargei. warge 1o loaded onto a barge, the barge ls towed to
Lhe mothership and louded abosard using onboard nhip's jear.

Port congestion a% deatianation 13 minimized bocause, upcen roaca-

ing its deatinaticn, tho mothorship needs no fixed berth facilities,

e rm e e v R — A
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Barges are discharged at offshore anchorage= =znd towed to scat-
tered terminal and inland discharge points. Unfortunately,
Lromar has no inland water system, LASH vessels therefore
are trecated in the same way as other cargo vessels discharging
to lighters in the stream., Obviously, port planners would
give LASH barges priority of lighter space in order to turn
the mother ship around as quickly as possiblc.

i Terminal reception cupacity and the PORTCAP model.

a. General. 'The preceding anclysis of Dromar's facil-
ities and the planning factors associated with reception anslysis,
provides the reader with the background needed to operato the
reception routine of the PORTCAP model, In its introductory
set of inatructions to the transportation planner, PORTCAP
identifies the key elements of data that will be required to
usc the routinc. Before proceding to the second component of
throughput capacity, a review of these Key data elements is

appropriate,

b. Recariion capacity estimation - PORICAP data require-

monts.

(1) Vessel data - Tho PCHTUAP user must be thor-
ouphly familiar with the vessola that will be available in the
AQ for the operution. Exhibits III-2, III-3, and III-§, p. 10
provide scluctod characteristics of vessels used In PORTCAP.
Additionally, a subroutine on vessel characteristics has been
built into POMTCAP to aasist the user.

(2) Port data - The most critical data elements
ncedod to operate the PORTCAP reception routino are related to
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port lacilities. Prior tc sitting down at the'conéblc,‘tho
usor must perform an analysis of the port comploxea4he deaires
to utilize in his simulation. A sketch of port facilities such
ag those c¢f Dromar provided in Exhibits Iv.<-3,l, and 5, p. (1.4
are ecssentiale [For cach port complex, the fpllowing specific
luformation is rcquircd.

(a) he number of port complexes tkat will be used
in the simulation, i. e. Ashdod, Heifa, etc. '

(b) The number of brealbulk befths available
at cach port. (A borth is defined to be a continuous length of
wharf space running in a single directien. For example, the
berthing space on two sides of a finger pler would represent
two different berths).

(c) The number of verths limited to lighterage
crui't only. |

(d) The number ol container berths available at
cachh port., If pantry cranes are available, this information
will be reqested.

(e) The length, width and dupth of water at
cach berth.

(£) The number of anchorages available tu sup=
port the lighter borths. (Called Lighter Anchors, these loca-
tions normally roprecsent tho number of vessels that could be
positioned inside the main harbor).

(3) Logistics cver-the-shore (LOTS) data. LOTS
oporations are used to augment throughput capacity at a port com-

plexs LUTS.sites aro often used for discharge of dangerous
. .

L ]
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cargo, such as ammunition, to ueparate it from other cargo

handling operations. 'The planncr must conduct an evaluation

of beaches in the vicinity of main port areas to determine their
suitabiiity. In Dromar, three beuches were found to be adequate.
PORTCAP will request the following data on each LOTS site.

(a) The number of beaches available to support
the operation.

(b) The length of each beach in miles,

(¢) The number of LOTS anchors necessary to suppo:rt
the vperation. (A LOTS Anchor is normally outside the main |
harbor arca adjacent to the beach being supported, If no
restriction on anchors is entered by the user, PORTCAP ?ill come
pute reception tonrage bazed on the maximum number of véaaals
that cbuld be poaitioned given the length of beach available).

(4) Type cargo - PORTCAP does make a differ-
cntiation botween ammunition and other types of cargo.

The user must indicate whethor a particular port or beach
operation will be used for ammunition or general cargo.

(5) Container type = PORTCAP deals in only two
types of containers, 20 ft and 40 ft. The planner must estimate
the ratio of 20 £t to O ft vans entering fixed port facilities.
In LOTS operationa, all containers are 20 ft in size,

¢, PORTCAP output. ‘The objactive of the reception
capacity routine ias to determine the total number of STONs that
will bo in poaltion for discharge at the port complex under
evaluation each day. PORICAP provides this key piece of infor-
mation. In addition, PORTCAP alao provides the following data:
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(1) 'The number snd typo vessals (C5/¢6, c2/vce,
etc.) that can be accomodated at the port.

(2) The location of each vessel accomodated, i. e.
breakbulk berth, container berth, lighter anchor, or LOTS anchoi.

(3) The STOW reception capucity of cuch vessel
accomodated to include the type cargo, wmunition or genoral,

aboard cach vessel,
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B. Dromar Discharge Analysis,
1. (Cenoral,

a. ‘l‘erminal reception capacity identifies the ability
of the physical fucilities of a torminal complox to accomodate
a given number of vesscls for discharge. Howevor, tho theater
commander cannot utilize this capacity unless he has equipment
and poraonnel to physicaliy move the cargo off the vessels
and over tho wharf or beach to awaiting transportation. The
personnel and cquipment to perform the mission can take several
forms. [Military units such as transportation torminal sorvice
companies, boat companies, and amphibian companies may be used.
Discharge operations can also be performed by local nationals
using existing port oquipment. Although & significant part of
the civilian work force inay be required to support a host na-
tionts economy, it can be a very important sourue of labor for
military terminal operations as well., In the Dromar problen,
exact information as to oivilian requirements is not available.
o overcome this limitation, the PONTCAP model can play various
configurations of civilian participation.

b. ‘orminal discharge capacity represents thoe total
tonnage that all military units and ocivilian support engaged in
military port oporations can dischargoe in one day.

¢. 7The following paragraphs ovaluate units capable
of porforming tho discharge mission. Equipment capabilities
and nlanning factors ure also reviewed. In this paper overy
uttompt has boon made to secure the lateat information on

the diacharge of containerships in both a fixed port aand LOT3

suvironment.

——
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a. (Gicneral.  ‘the heart of any discharrge oporation

at a port complex is the terminal service company. Its mission

is to discharge, backload, and tranship breakbulk cargo or con-

tainers at ports or beaches, At the prescnt time, two separate

TOL's, one tor breakbulk operations and one for container

operations, have been prepared and submitted to DA for approval.
b. vapability --- Ships berthed at fixed wharf

facilities, lighter anchors, or LOTS anchors.

<.

A terminal service company (breakbulk) with its
two ship platoons and ten hatch sections (see ixhibit IV-12)
can discharge 720 STONs per day. This figure i{s calculated
bugsed on a 20 hour day with each hatch section discharging 7.2
STONs per hatch per working hour. (sec kxhibit IV-13) ‘The 720
STON figure applies whether discharge takes place at a fixed

bertt., a lighter anchor, or a LOTS anchor, Once TOE 117HL10
is app.oved by DA, the daily S10N figure will increase to g
1000 sToNs. 438

3. & er ervice Company (Container

&. Capability --- Ships berthed at fixed wharf facilities.
(1) Lxhibit IV-1l shows the orgunization of a

torminal service company in container operations. It has the
capability to discharge containers at both a modern port
facility whero fixed squipment such as gantry or portal typo cranos
are available or &t lesa improved ports where the company is
required to use its own organic ¢ranos, Rxhibit IV-15 i1ilus-
tratos how a torminal service company Opirtt;l at a fixed
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whar{ facility., To maintain a twonty hour oporation, onmc ship
platoon and one shore platoon work tho day shift., The other
two platoons work the night shift. Lach platoon is capable
of operating two cranes simultaneously as indicated in the
exhibit. %he shore platoon supports the ship platoon by moving
and staging discharged containers in the marshalling yard.
The largs commercial gantry cranes in Dromar can average thir-
teen movements in an hour.uh One movement includes urlloading
a full contaiher and backloading an empty. In a 20 hour day
a crane sot oporated by a terminal service company can make
520 movenents.

(2) In order to convert movements intc a STON
figure, one must sonsider the type van being utilized. A
number of differoat sizes from 20 £t to 4O £t are available,
However, PORLCAP utilizes only 20 ft and 40 £t cquivalents in
this study. Exhibit IV-16 idontifies the maximum weight
that can be loaded into & 20 ft and 40 f& van. Ofton, however,
the density of cargo loaded makes it impossible to achieve max-
imum weight utilization. Generally, lﬁnunition. which is very
donse, will oxcoed the maximum weight limitations of a van
bol{ore reaching cubic capacity. Consequently, POHICAP assumos
cach claas V van will carry the maximum weight authorized for
that aizo container. On the other hand, all othor cargo is
loaded at 65¢ of woighted capacity to take into account the cubo

limitations of standard size containers.

(3) ixhibit IV-17 provides the planming factors

in STOil3 por day for a torminal service company (containur) in

,..\ It ettt s MU ot s e = oen dwbe  smmmct et e e Dn ARade e b vrde e awaen s
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{ixcd port operutinna. As an oxample of how the figurcs were
dacrivud, lotts look at lino 2 and the figuro of LUYTU S10NS
daily capability. 'Yhis figure is based on the company using
its own TOE oquipment, handling only 20 ft vans, and moving
cargo other than umnunition. The PUKTCAP model calculates
using the variables and the {ormula bolow,

C = Nr cranes discharging each vesgel., A terminal sve
co., normally works two cranes per vessel.

[#]
it

ilr of crane movements per hour.

—
-
i

20 hours in aa operating day.

CC = hated capacity of a 20 't van in STONs.

.65 = Weight utilization factor for all cargo except class V.
DDC = Dally-discharge capacity for a containership
borthed at a fixed facility.
DDC=C X G X H X .65(ce)
5070 = 2 X 9.7% X 20 X .65(20)
STOla
EXHIBIT Iv-13
LisnMLIAL SEHVICE COMPANY gBﬁEAKBJLK}
oullantGe, CAPACTT
kir hiatches Capacity por Hra por day Discharpoe
hatch cupacity
5 7.2 JTONs 20" 120 STOlis

& gach ship piatoon with five hatch avctions works a
ten hour shift. In order to mointain wporatlions
fo u 20 hour poriod each day, two ship nlatoons
arc assignod to vach torminal scrvico company

EXHIBIT IV-16 45
LHAXIHUH CARGU CAPACITY OF CORTALNGENS
PUMTCAP MODLL

Type van STONs
20 ft cemcvavsaccwauca c——m——— -~ 20

hU fb bttt L ol L X i L L L 31



e

C v e

37. )

N
T 5 7 [ m
uc1iI30g Uo119ag by vooicy ! -
Guiyooy) ULTRE S votried 1
obuc) -udin20g -Udnsog i ) fo
] uo1192¢g by vonicjy
e | 421cy diyg
la 90 50
39§ Duipuey by uoosey
. obiry ..ugogu e
) - 1 ! ) i
NS Y 14y 10
uciie uoole|y vooiTg ¢:y3 22¢ Juy $422s0nbpray
-udwnsoq uoys - b3-1099 Ad2g
: (1inqyensg)
0) JAg widy
Timgyvzud
ANV IR 3OIAHES TYNINHEL NOLLvid)ISHVEL

TL=AT lIGTHXE




~
. . CEIFRER "TIEIL s1ajiendprayg
A Tnygag ) uoeje)é
<o o 2y rsawsleg uorjEuIWnIeg
J w
!
) m
1 - f ) | ‘
wo1)33s Jurppuey | s1ajienbpeag s901}33s Basiputy 11st.eadpeay !
seeje)d wes))d !
e jue’ e 10eined & i
. 1]} ' 4s aiegg i L 6ys
. f 1 | 3
(LITEET ¢ 9111 ]
3:232.-.. usee) A e90serd 21048 2ecie18 f1us 313, 5tnbpesy .
.- judwdiaba vorjejuawnaag fsrdwo)
. ) nueuey
i
m _
i A
[s3uieyuo3) furdwaa
RV NTLIT JH]
dorgessodseesy
- TFNIVIND _
ANY 11D ZLIAYSS TYNT @31 RTIVEH I ISHVEL
9% Ti-AY LI9IHYS
L - ;
\ ’ ‘
./ 5
{




s,

Sh e L T Wy S8 P TR @ TSR SRl N PSS, Ay

..

P

o ———— v b

v Juieysiew 1auieiso) et g

L% * AUBuNoD SOTALSS TBUTEING SY3 U 8s0y3 03 peidejesd

o1 o8N JAT0YY ‘01QRIeds PUT STQUITPAR GJP sauwid RUTTPUTY JIUTEIUCD U0 paxt) eyl JT

*eadw JupTeyssew oy} OF SIS SURID B3 WOI] IeutPucd pelisyostp Fusaow Lg suvogerd
4Iys oYy osing suooIETd SOy eyl ‘SeUR2d JTuRlic omy I STUR ¥ sXJom AuwdED),e

YINIVINDD) ANVIANDD hUbebm RiL}
Si=AT 11GIHYXT

. L]

e . i s e K.

e i s

e oy R T Sl o oo padahdednd W ey ——
. r
b
(Y
NI YN
. Ilﬂmﬂll Juipeojes por Jupesy

P Y |




——

B

S8 A S ol e AT S G

Pesan s e W e

ey

P

L R T L P

[

¥R

h-o »

00gl - tYsasush
0062l - A sS®ID

1J 01 susa oZawq
0L0S - Tuvasuad

00QL - A sSBID ves mmw
33 OcC suva Troug 0t 02 Sl*6 2 g TOUTRIGL ©2
00001 - TBaouan _
00Ll9L = A sSPTD
1J ot suwva a3awv7
O@PQ - TTJI5UN)
ochoT - A sse1o £aqued
13 0¢ susA TTOUS 025 o2 €L 2 mﬁmmhu 3304 *Y
{arpae Kan dUBJID Jsw
AOD Jda0 Atvp aad I50 __Ju _Jaa

£3108dvo oJavyosig

*UoG TP *5U0CD

I sanoy TqUoWoAOH pPo3Ba9do IN SJouBIo @dAy

ALIDYVIVD FonvHreIqa

JO0ILY

A0 oS 0Ty I

(U HIVIHODYTRYANND SOTANTS AVEIL 8ax
Li=ATl LigIiys




-, e ra A —— Ao - — o 1

ujo u

b, Capability --- Logistics over-the-shore oparation. )
(1) General, 7The U,S, military has nover attemptled,
in wartime, to discharge contuiners over-the=-shore, Illowever,
fixed container facilities,such as those at Ashdod and Haifa,
present lucrative targets to the enemy., If these facilities
wcre destroyed, dispersed LOTS oporations would be the only
. feasivle solution to combat service support on a large scale,
(2) offshore Discharge of Containerships. In
Dec 1970 and again in Oct 1972, tests wore mado of several
systoms for LOTS discharge of containerships. Named the Offshore

Digcharge of Containerships (0SDOC), -these studie: proved that

Y Sgrey

such a concepi, though difficult, was feasitle with present day

oquipment. The principal noticn can be dividsd into three parts:
{a) At shipside - a mobile crane for discharging

which 13 poaitioned either aboard the countainership on hatch

covers, or alongside the ship on an LST, barge, or Delong
pier. One ship platoon of the terminal service company is
capable of working two mobile cranes on cach working ahip.so
(sce Bxhibit IV-18 for an iilustration of the concept)

(b) Tronsport ship to shore.~ A family of lightors
LCU'a, barges, ammphibians, and pontoon cauasuways, to move
diacharged caontaincra from ship tc shore,

. (c) At shoreside - 'The uase of mobile 250 ton cranea
of tho terminal scrvice company suppcrtod by ancillary equip-
ment such w3 jocked up portable Dolong piers, cauaeway ramps,
otc. to move vany {rom lighters to ashore platoon transport

oquipment. (liote: In this oporation, both ahip pleatoons of the

terminal service company are working the sams shift, one discharging




Lee
centainers from ship to lighlers, the second at shoreside
shif'ting contaluacrs from lightera to shore platoon transport
cquipmont. Yo muaintain 20 hour operation during LOTS would re-
quire augmentation of tho torminal service companyt!s ship
platoonsg).

(3) rlanning fuctors. 0SDOU test findings
indlecatc tnat on tho average 4.5 contalners per howr for each
working crane sct, one shipside ard one shoreside, can be
discharged, moved to the becach, ard shifted t¢ transport equip-
nent in a LJTS opcration.52 Identified as Syatem Discharge
Capability (30C), it is this figure which is used as a base

in tho PUITCAP mudel. JSLC is depondent on many factors ---
weather, Ljpe lighiter, sea state, turnaround time, etc. Murther,
because of the limitations of the 0SDOC Il study, short duration,
fou cbacrvations of each aubsyatom, the SDC figuro is subject

to challengec. ilowover, it is the best availablo information that
we have today. IFuture OGDOC studies aero boelng planned to

validate the findings of uoDOC 1 & 1I.

(4) xhibit IV-19 providos LOTS diacharge
capuckty for n Lerminal service compuny. llor oxample,
using the 4.5 cuntuiners por hour per crarno LDC, the company
Jischargo capacity in JTUKs for 20 t pgenoral cargo vans i3
2340 310Na. ‘fhie formula ugod to compute tho figure ia shown

below?

wUC = Q3LOC flnding of 4.Y contalnera por hour
tyatom dischargo capability.,

[ ¢
7]

He of cranos diascharging each vosael.
I

i

20 houra in an operating day.

e e n e l—————— . - T S S

D .k ea

s "




L3.

¢C = Kated capacliy of 20 ft van in STONs.

doight utilizatlion factor for all cargo excopt
class V.

.

o

o
i

LDC = Daily discharge capacity for a containcr-
ship in a LOTS operation. 4

e = ¢ X SpC X H X .65(cc)
2340 = 2 X 4.5 X20 X .65(20)
STONs

4. Capabilities --- Army water tranport units.

a., General. Terminal servicec companies discharging
cargo from vesscls anchored in the strocam require lighterage

support to accomplish their mission. This support is provided
in the PUKICAP model by the four units discussed below.

b. ‘lransportation Medium and Heavy Boat Company.
(1; ‘the mission of both the medium and heavy boat
company in this problom is to provide and operace landing
craft in support of terminal opsrations in Dromar. The task
lightor is the landing craft, mechanized (LCM8) .nd landing
cralft, utility (LCU 1466). The charac.eristics of these lighters
are found in kExhibit IV-20,.

(2) Capabilities of medium boat company.su At
full TOE the madium boat company can transport 720 STQYs of
genoral cargo under the following conditions:

(a) Twelve of its sixteen tusk vehicles (75%)
arc available to each shift,

(b) kach LCM-8 carries an average of 30 STONa
per trip making two trips per day.

(¢) Operating day is 22 hours.

o

e e m— . e
.
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(3) Capubilitics of ﬁcuvy Boat Compuny (Breukbulk)?5

At full 70k the hoavy boat company can transport 14,0 STONs
of genoral cargo per day provided tnat:

(a) 'Ten of its twelve task vohicles (754) are
available to euach shift.

(b) Each LCU carries 150 STONs per trip making i
one round trip por day.

(¢) Operating day is 20 hours.

(4) Capabilities of Heavy Boat Company (Container).5

(a) This is the only lighteor unit in PORTCAP
used to handle containers in a LOTS operation. ILach company
can trgnsport 2080 srois of containerized cargo from ship
to shore provided that:

(b) Lach LCU makes four round trips per day. (con-
tainer discharge is considorabiy faster than BB)

(«.) Bach LCU carries a minimum of four 20 [t
containers per trip.

(d) Average STON load per van ia 13 STONs. (Based
on 65, of rated capacity of a 20 ft van)

¢. {ransportation Medium Amphibian Company.

(1) ‘the misgion of tho modium amphibian company
is to providec lighterage for the movemont of general cargo,
amaunition, und small vohiclea betwoen ships at anchor and
inlond transfer arvas in LOTS cperationa., The taask vehicle
is an amphibiovus cargo lightor (LAKC-15). [or characteristics
of tho orafl't seo kxhibit IV-20.

(2) Capabilities of Msdium Amphibian Company.”'
At Lull TOL strength the medium amphidian company ia
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- capablo of bvunSpofting 1000 LLONs of general cargo per day
provided that:

(a) Nineteen of its 25 task vohicles (75%)
are available to each shift.

. (b) tach LAKC carries 10,2 STUNs of cargo per trip.
(c) sach LARC averages Y-6 trips per day.

W T P N e by,
]

(d) Operating day is 20 hours. )
de ‘firansportation Heavy Lightor Tean (PN).
(1) The primary mission of the heavy lighter team

is to transport heavy, outsize cargo, containers, and bulky

o -

cquinnent in LOTe oporations. ‘“he task vehicle is an amphibious
heavy cargo lighter (LARC-60).

(2) Capabilities of Heavy Lighter Toamse At full
TOE tho team can transport 50 STONs of cargo daily based on

[ERUEPULTPP

tne follouing:

(a) Three of its four task vehicles (75%)
are availublo to ecach shifsg,

1 (b) Each LAKC-60 carries 60 STONs per trip.
{c) Five trips are made ocach day.
(d) Operuvting day is 20 hours.

2 HUTi: A summ:ry of the capebilitiss of the liphter unita
uged in the POKYCAP model aro provided in Lxhibit IV-21,

. Y. Torminul diacharge capacity and the POHTCAP model.
4. Goneral. Now that the capabilitiss of the units

1 aveilable in the PUITCAP model have been desoribed and their {
capabilities defined, the plamner can interact with PORTCAP to
detemaine the second camponent of throughput, terminal dis-

charye capacity. PURICAP is capable of upproudhing ths praoblem

e MG e e
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50,
in two different ways,

(1) uption 1. ‘he planner may dosire to know
tho number of units, both terminal scrvice and lighter, requirod
to discharge the entire roception capacity of a port complex
calculated during; the reception recutine. ‘uis option might
be used in the early stages of planning when supply roquire-
ments are not firm.

(2) Option 2. If the planner is aware of daily
resupply and buildup tonnage required to support the contingency
force, he can use that rigure, not reception capacity, to
dotermine the number of units necossary to move the tonnage
requirement from ship to shore.

.« Disc¢harge capacity ostimation - PORTCAP data
requirements.

(1) Daily tonnage requirement. since unit data
and nlanning factors are already built into the model, PORTCAP
requires a minimum of input from the user. The key data
elemonts which drive the diacharge routine are the daily
wmaunition tonnage and the daily general cargo tonnage noedod
by the supported force. 'hoso two numhers combined reprosent
the total daily requirement neooded in the thcater., PORTCAP
will decrement thia figure by 5i to sllow for airlift support
of emergoncy supplies and equipment. Dischargo copacity will
be based on the reaulting figure. However, if the planner
Sclocts option 1, no entry is required. PORITCAP will doterain®
dischargo capacity by subatituting rece,tion capacity for the
daily tonnage requirement.

(2) Civilien labor support. If tke user has
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civilian assets to assist milltary.units in discharge opera-
tiona, he will be asked io input this data during execution
of the discharge routine. Military units required will be
reduced accordingly.

c. POKTCAP output. As a minimum the planner needs
to know the total daily discharge capacity of units assigned to
perform the mission. POHTCAP provides this figure in STONs
per Jay broken down intu two classes of supply, ammunition
ond other carge. Further, a 1list of the type and number of
terminal service and lighter units required to support the
operation will be furnished to ths planner,
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C. DUromur Clearance analysis,

l. Goneral. 'he final comgonent of throughput is Terminal
Clcarance Capacity. Clearance 13 exprassed in STOls per day and
reflects the capacility of the transportation net and transporta-
tion units to move cargo from the port to inland supply points.
In this analysis both rail and highway modos are participating
. in clearance operations, Irnland waterways are non-existent.
. 2. Rail Clearance Capacity - Dromar
a. General Characteristics of Dromar Rail Net.
(1) Tho DLromar rail net is generally rated in
good condition. ‘The net has 77 miles of standard gauge
(4185") single treck.63 The reil system primarily serves the
densely populated-coastal nlain area giving the linc a north to
south oriontation. HKuil service connects major ports except Llat.
The syustem has no tunnels, but does have 100 bridgea, some over
400 ft in length. The ruling grade is 2 percent on the number i
seven line from Lod to Jeruanlsa.su Pasaing tracks are numerous
and are betwecn YUU to 1920 ft in 1onsth.6s Exhibit IV-2,p. 17.1,
i3 a aup ol the rail network of Dromsr. bBech route i3 numbe;-od :

to coincido with Exhibit IV-22 which fdentifies crivical planning

—

factora for sach aegmant of the rafl net,
(2) Rail Linea of Comsunication,

— o oy
-

. Houtes 6 and §, Aahdod to Beersheds, and

routes 6 and 7, Ashdod to Jerusalem, sro tho keoy rail lines of

P

communication sffecting cloarance operalions., Ekxhibit IV-2}
s a schematic of theae routes with their principle characteristics,
Although line 2, Haifa to Lod, and linss 2 and 3}, Haifa to
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‘el Aviv, could be used in cloaring liaife of military cargo,
thoir north-gouth orientation does not support the contingoncy
operation and is thorofore reserved for civilian traffic.
(3) Bngines and Rolling Stack,
Engirms and rolling stock available in
Dromar can be found in Exhibit Iv-2i. ml:.ltary operations huve
first priority on all assets, Purther, if deemed necessary, aug-
mentation of Dromar's assets can be obtained from the Milicary
frafric Hanagement Command's (MTMC) interchange fleet. In view
of the short length of trackage available for military operatioas,
and the two assumptions made above, rolling atock is not con-
sidered a conatraint in this problea and is not played in the
PORTCAP model. -
(4) Operating personnel.

It is further assumed tha® if the rail system
remains operational, poracnnel from the Iromar Miniatry of
Transportation will continue t. man and opsrate the syatenm,

(5) vulnerability.

The rail aystem of Drozar is subject to
severo disruption in time of war, Critical marshalling and
turnsround arcas auch a3 those located at Lod and Yerusalem
are crucial to the effective and efficient operation of tho line,
Destruction of thoae key marshballing centors would diarupt
traffis over tho entire aystem and prevent normal rail opera-
tiona,

be Planning Factora - Rail Glearance Operations.
1) Gonsral. Setting aside the problems of
available rolling atock and operating personnel, the planner
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cXHIB1T IV-23 ¢é 1
Kut ALiwAs PIVISIONS = DKOMAR i
Lod i
4
Line 6 Line 7 i
1 mi ” b
m R
Aahdod ;
Line 8
59 mi
) Beersheba
Line 6 Line 7 Line 8
Lﬁnsth ‘7 ml. L.ﬂ mio 59 m-t'
Huling ¢rade 1,12 2405 1.84
ituling Curve 3.51° 12.80° 8.76
deather Factor 10U% 1200 100%
Lr. Paas, fracxs 1 3 3

8
1

L%
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eXaluli Iv=2h 67,5
LalLoA: zZnGflied & RULLING LECsi
LHOMA
EIVCRGS hr Remarks
sein Line 35 1 Ulesel PpPower

2. Zontinuous tructlL.ve

effort of 31000 lba

3. Weirht of locomo=:ive
120 STONa

owiteh 30 : ' 1« Diesel power

~ollingg Stocx ur Hemarks

LUX cars 1100 . 1. Ave capacity all cars
20 stons,

asondoles 540

Flat cars Loo

tliiscellaneous ) 6uV

must coiicentrate on deicrmining the tonnayge of supplics and

cquipment tnat c¢gn be moved over a given division of truck and

delivered at the opposite end. Capacity must be calculated

for -—:acih division or line separatelye. in the bUromar 3cenario,

two r'a-tors are criticul, first, tho planner muzt determine

n rond cupines wauvling capability over a ,iiven aivision of track.

Liow rmuch tonnajpe can be pulled behind an onginel ‘thia figure

is kaown as the net trailing load (NTL). The second factor

iz train den.ity (D). low many trains can be moved butwoen

oriyla ang cestination (ach day. Onece these two piccos of infor-

sntion nave Leen calevlated the not tenn@re tiat can oe delivered

at the end ol eacn division can be calculated, Finally, onco

ohe plunner knows the tonnage for each division, he can estimate
‘tff'total numbesrr of tons thut can bo dolivered at tho forward
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most Leemtuwl point or points on the line., ‘this fiyure is
called eud delivery tonnuage {ikD1) and is the clearance capacity
of the rail system in this problem.69
For purncses of illustration, and to provide the rouader
some incitc inte PURTCAP's rail clearance routine an exampie
of thne calculations for deteormining net trailing load (NTL)
and train density (TD) on the line from Ashdod to Jerusalsm
and Beersheba are provided,
(2) ilet Yrailing Load (NTL) - Line 6, Ashdod to l.od
Returning to Lxhibit IV-23, let us assume
that the planner wishes to calculate rail clearance capacity

from Ashdod to jerusalem and Beersheba., Three segments of

track gat'e involved:

Division Line Nr
Ashdod to 1.0d 6
Lod to Jerusalem 7
Lod to Beershsba 8

Calculations for each division must be made separately. ‘he
first calculation is to dctermine the net trailing load for
division 6 from Ashdod to Lod., veveral variables are involved
in calc:lating NIL:

TE =« ‘Yhe power of an engine to move itself and a trailing
load from a stopped position is referred to as
starting tractive effort. Continuous tractive efrort
refers to a locomotives ab%bity to keep itself and its
load moving once underway. For purposes of this
problem and the PORTCAP model a O-f=4-0 dicsel
electric standard road engine with a continuous
tractive effort of 31000 pounds will be used. ‘he
eng;ine weighs 120 STONS.T1

DBP - vurawbar pull is the pulling power of a locomotive
ninus the eifort roquired to move itself. ‘Twenty
pounds per ton of locomotive weight is subtracted
fromvgpe continuous tractive effort to dotermine
bBp.
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Ly = Y - (kng Wt X Planning factor)
20600 Ibs = 31000 1lbs - (120 Stons X 20 lbs/ton)

Tiie 20600 1bs riguro reprosents the maximum trailing load
an cn.ine in wne vromar leet can pull on level track with no
ruesistanse to movement. however, when a Lruin moves on tracks,
il encounters tarce typcs of resistance which tunds to de-
j;rade itg pulling cuapability. ‘'hese three factors, rolling
resistance, graage resistence, and curve rosistance ditfer from
one dilvisien of o net to unother,

A = nolliag; resistsance refers to several factors cuch as
friction butwcen truack and wheels, undulati:.n of
trock as a train moves over it, air etc., all
acting to hold back a trainsa'forward movemont. Track
quality is the primary factor on which the applied
planning ractor for roilin;; resistance is based,
wxhibit IV-25 provides planning data for this vari-
able. All lines in bLromar are considerecd good to
fair.

BXHIBIT IV-25 13
VALULS I HOLLING ReSISTANCE

Track nhating lba per ton of train

li:’;i;‘:p biollall)’ P,'OOd 00 sssecneen
GOOt’i to fﬂil‘ ® S 0500000000000 000
Yair Lo POODl ceesvcccoscncsoscse

PUOI’ @s 00 sess s ssssscs0snssssROON

vcry.poor.'b.l'.................
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GR = (wrrade rcsictance refrrs to the gravitational pull
on a truin aa it attcmpta Lo climb a hill. The
valuoe assigned to this force for planning purpoacs
i3 cqual to 20 1bs7aor ton of train for cach percont
increase in grade. In railroad tcrminology, per=-
cent ol urade roprosents the numbor of varticle (&
fcet increase for each 100 foet of horlzontal distanco.
The planner is interosteod only in the ruling grado
on the division of truck ho is ovaluating. By teking
into account tho ruling grade, other pirades will have
no impact on tho trailing loud., , 'fo detormine the
lmpuct on pulling capaclty of rogsistanco on
line 6, Ashdod to Lod, PORTCAP applies thu following
factlorus
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20 1ba per ton of truain, Planning Lactor.

It

H

% of ruling prage. Sce exhibit IV-23, p. 55
for ruling grade on line 6.

———

Git = Calculated grade resistance
GR = P X R
' 22 lbs/ton = 20 1bs / ton X 1.1 )
. CH = JCwve rcsistunce, Curves offer furthoer resjistancoe
to train movement. A locomotive must exert .8 lbs
of force per ton of train, pe?6degreo of curvature
to overcome curve resistance, For examgle, on line

, é, tho ruling curve is 3,57 degrees. Yhe impact
{ of un on an engines trailing loud is calculated below:

P = .8 1lbs/ton of irain. Planning factor.
j C = Degree of curve on ruling curve. See Exhibit
’ Iv-23,p. 55.

CR = Calculated curve rusistance.

CR = P x ¢
2,86 lbs/ton = .8 X 3.57
W - ieather. Low temperatures a.fect @ locomotives pul-

ling power. <1he following table identifies planning
factors used in POL™CAP.

EXHIBIT IV=26 77
WEATHER BFFECT QN LOSONMOTIVE POJEK
Tomperature Loas in Applied
itang;c Pouer deather Pastar
wAbove 32 (17 1 10054
16 to 32 54 95%
: v to 15 10% 90%
- = -1 to -10 154 54
. =11 to =20 204 “

¢ Initislly, rOR1CAP computos basea on 100¥. User
may alter the weather offaect.

———— e - e —

GTL- ‘Tho gross trailing load of a train represents the
weighit of cars that ure undor load a3 woll as the
froight that ia in thom,

NlL - lLet tralling load i{s equal to the GTL minus the
weight of the caras themaclves. Rather than calculate '
ing cach car separately, rail planners aspply o 7
planning factor of %04 of the GTL to dotermine NTL.
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Uulny: Lhe variables cxpluined in the preceding para;raphc,
PONTUAP del:rmines the net trailing load of a locomotivy moving

over line 6, Asndod to Lod, a3 follows:

gross trailing Drawbar lull X deather Factor
Load = nolling +  Grade +  Curve
Ktesistance Reagistance itesistance
28600 1bs X 1.0

[}

920477 Stons 6 Ibs/ton” + 22 1bs/ton + 2,86 lbs/tai

et trailing Gross Trailing Load X .50

Load

f

L,63. 39 stons 926,77 X . .50

(3) 1Train Lensity - Line 6, Ashdod to Lod.

The }63.39 Ston figure reprosents the max-

imum tonnuge thoat.can oc hauled by a single engine between
tiic bepinning und ond of lino 6. 'The planner is interested
in «nouing, not only tho NTL on the line, but slso the number
of trains cacih day than can be moved, Called train decnsity (1D),
thig figwre is multiplied by k.. to detemine a divisions total
cleurance capacity cach day. The variubles affecting train density
arc uuwmcrous and include the length and number of tracka on tho
muin line, the number and location of pasaing tracks, capaczity
ol yords and turminala, and the amount of rolling atock, train
cruws und mutive powor available. For the POKTCAP application,
personnel Lo uporate the system are provided by tho ministry
of tranzportation and rolling stock i{a considered adequato to

ol Litadn denaitics.. To computo train donsity from ashdod

Lo Lud, the icllouing planning factors are utilizod.
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Wl = dumber of passing trucks on the main line.
cxkbibit V=23, po HY, indicntes thut line 6
has one passing, Lreack bolweon achdod and Lod.
(Passingg Lracks witnln fivo miloa of cach u,bor do
not vnhbanco traln denuity und sro lgnorod).

1 - Constunt. ('lakes into account the number of trains
that could be run if no passiug tracks worc available.)

2 - Jonstant. <Converts train density to onc direction.

S - Average speed. Gpced is a function of track con-
dition and the ruling grade., The most recstrictive
of the two factors applie:z, Exhibit IV-287provides
averuge speed values for Dromar's rail nst.

EXLIBIT IV-267 o
AVERAGE SP£oD VALULS
“DROAAR RAIL WET

rrack vond. %4 of Ruling Grade Ave Speed )
- HPH
Exceptionally good 1.0 12

#Good to fair 1.5 or less 10

Fair to poor 2.5 or less 8

Poor 3.0 or leas 6

v Utilized by PORTCAP unless the user elects to
cnange tho spced value,

LD - Length of division in miles, Division 6 is 17 miles.
Sae mibic IV'ZJ’ Pe 550

Formulu for computing train density,

1D = 1 SR H_x_ 38
2 X %)
012 = 1+ v X 2o x_ 10
or 2
15

ilow tnut wo know the number of trains that can bo moved over
line 6, it ia a simplo aatter to dotermine the smount of tonnuge
taat can be dolivered at tho end of the line each day.
HDT - MNot division tonnage. This figure is dotermined
by multiplying the train density ottained sbove by

the net trailing load each train is capable of
pulling, walch was calculated on p. 60.

v

e = T X NTL

ALY X - o (3 [I% A TERYRN
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The Cigure of 694008 3100 will bo achieved if all
15 trralus moviag on Lhe line cach duy arce {roipht traina., Ar
other types of trains guch as hospital, mointcnance or passgenger
Lrains are used DT must be reduced accordinglye. Net division
tonnage (iwT) vor lincs 7 and 8 aro computed in the same
manncr. ‘i resulting stort ton figure muy be higher or lower
than for line G. 1ne tonnage capability of the most restrictive
division of track in the network becomos the rail clearance
cupability of tLuc port.

The POTCAP model is capable of manipulating tho data

elencnts described above and computing HITL, 'UD, and LpT
for any division of railroad provided it is given the input
in the requested Yormat. A great deal more can be dono with
Ltais routine such as determining rolling atock and personnol
requirements, Lub time precludes cxpanding the wsodel at this
tinu,
. 3o ilighway Clearance vapucity -+« Uromar
a. Ucheral Jharacteristica of bramor uighway Hetwork,

(1) The highway network of Uromor i3 one of the
aost aighly devoloped in thie iliddle gust. Accounting for the
movement ol YUa of ell iaturnal cargo movement, it covcrs approxe
imately 2500 miles, not fncluding occupioed turritory.a’ Over
75 of the roads are bitusinous surfaced with the rowainder of

8 ihe width of @03t bituminous

crushes stone, gravel and dirt.
touus is 16-00 ft. larcowor rouds prevail in hilly and mountainous
arcad. Tuno main highways are in good condition whi.le secondary

roada auve been cllowed to deteriorate in order to cxpand the
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systom into occupled territory and build bypassos around towns
und othur obstaclos,

(2) Thore arec approximptely 125 bridgea 20 ft.
or moroe in longth. Constructed of reinforced concrcte, stoncmasc
arcn, or steel-truss type, mest bridg:s can gupport hoeavy loads
including banks.83

| (3) The Lromar civilian transport industry has
a substantial capability. Generally owned by cooperatives, the
country has more than 50,000 trucks and buses to support the
oconomy.w“ buring wartime those assets could be used to meet
wllitary requirements. PUHTCAP, howevor, does not uttempt to
utilize thcso asgsets in the problem.

(4) Vulnerability. Because o the juality and
nwaber o roads, the Uromar rosd net is not particularly vulner-
able to discuption. ilowever, seatonal cl*matic conditions such
as wintor ruins and awmmer dust may present temporary obatacles
to movement.

b. noad Lines of Communication.

for military purpodes the main road lines of
comaunication uxtend from principal sea and air terminals inland.
Seo kxinibit IV-2, p. V7.1, for a skotch asp of tho road network
of Uromar,

(1) Ashdod Port Clearance - Highwsy.

viearance capacity from the port of Ashdod

Lo the east 13 crucial %o the suctess of the Dromar oporation,
<riters of tho scenario indicate that major Army support
installationa, both GiU and DSU, will Abo located in the vicinity
ol' Joricho along HSH1. Along Ksi2 to the scuth, Beerahoba will

P
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contain major Aip rorce units and ingtallations, PUOKICAP utilizes
airect uuui wirsurnput disteibution Lrom Ashded to both
Jericno and suuersheba.  Yther auuling mothods, Jsuci as shuttlo,
plpyback, coce, cun cortsinly be built into the modoul, bul
Lioe rrecludes wielr luclusion al tuls timce

{2) mlat pPort Jlearance - lighway.

T Altnough a substantial distance {rom the AO,
<lat iz a suitable port for ¢learance with a road LOC along MSRL
to f.crsiicba and Jerusalcm via sedom. In the svent taut road
und vrail clearance cavacity from Ashdod port i3 insufficient
to meet tiac daily resupnly and buiidup requiremeonts of both the
Army and Air force, it may be nocessary to open MSRE frcm Elat
to Jerusalenm.

{;} Haife Porv Clearance - uighuay.

current plans for promar do not requirc iaifa
to be upcrational until airborne units are dropped into the
Lake Tiberiaa urea wround D#20. 'The road net fram Haifa to the
east to Tiburias ard Irbid, vie Hazereth, nas a uignificant
clearance capacity capable of supporting the two airborne brijades
and link up forcos, POUTSAP can ~valuale tala copabiliity.
ce hoad Not Joapabhility.

{1) he dey road segments under evaluation in
PUHICAP are doscribed {n axhibiv IV-28., Others can be added
a3 reguirceds A number of  »tr Lligence surveya are counducted
anntually widch provide datc on the rated clearance capacity of
*he rogd Lct3 in many countrioa ¢. the world. Recognizing the
~953ibility tnzt more accurate data may be availatie to the

gaaninier e these Sourcus, PORTCAZ wlil accoptl jrodetormincd
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input. In those cnses vhers gpocific clourunce data 1 avullable
tite genoral lumning ractors decseribed below arce bypasscde
(?) noadnet Planning lFactors.
(2) Maximum daily forward tonnagec is do-

enden. nouiv.cher »riactual HSHY's 1ic in Lhe rear area or in

Lare onhe . Zouc.  bromar main JISR'S are considered capable of
sustaining Cuin.d traffic density initially. ilaximum tonnage may
L reduced depcendent on road t pe, width, and tcerrain character-
teticz. ooir Lacltors cucih as wcather ma,; also cuuse the

plamne: to reduce capacity estinates., ixhibit I[V=29 provides

inf'cuuiacion to assist the planner in determining tne capacity

of a road scgment. ‘e data in the oxhibit is built into the

POHLYCAP model,

SXUHIBIY IV-29 8
HTGIEIAY, CACACT ' PLALGILGG DAYA 2
] I
itichuay type . vaily Fwd Tonnapc **uoductiuns Anplicable to :
Various conditions o
Cuiiild Combat arrow  Hilly w/ llountainou ™
Zone Jurves !
Joncin:te 30 00 8100 250 305, 00,5 :
- i Lwtinous 27000 7500 Y. 305 060,, i
:ravel 6OYL 3400 255 1405 7055

< claximum ror main iidli's in Dromar sccnario.
s+ Jnen Luo or more rceduction factors are applicable, apply
narrow roadway factor firat. o that newly computced
tonnage, apoly the sccond limiting factor otc,

(b) Illustration. PUNTCA? uscs the planning
factors in wxhibit IV-2Y to decternmine Lhe total tonnage that
coubii be woved over uan (Sit given gsulficient motlor transport
wnits. or cxample, MSit1, Ashdod to Jericho, can suatain
ATy SWCiis of Lrafic per day. ‘This figuro was calculated

.ascd 'n Ll charact:.. stics of MSR1 found in Exhibit IV-28 and

—— <t —
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wile folloving formmulas

- .wwww-"“

J') = gaily Jorvnard jonnure.  { ixhibib IV-2Y plres a nlan-
ning ractor fur vr.muar maln i32*s ug 27000 STONS
per duye)

Wit - sHarrow load Heduction. 254

i = wwldilly Toeraia Reductlions 307

ol = ally Jort Cleurancce Capucity [IGR1

v HH = LFD X MR X H
1175 STuils = 27000 X «75 X 70
por
day
# tJft considered minimum width withosug applying -
rrduction [actor. HSRT minimum uwidth cquals 16t.

L. .sthibit IV-28 identifies MUR1 from Latrun to
Jericho ag hilly with sharp curves.

IS tho ;iS5 under ovaluation was counsidered to be in a

vulnerablc arca subjoct to [requent attack, the planner may rcduce
capability o combabt zone tralfiec of 7300 STOls por day and tnen
apply tue rouuction ractors. PUICAP can play any scenario.

d. Capabilitiea - ‘ransportation Truck Companies.

(1) General. 7o ditermine if the maximuwa
capavility of a purticular road acgment can bo uzoed fully, an
ovaluation of transporl units svailablo xust bo made. In the
JoOTCAP nodel, Lhrec $ypus of motor traasport units are played
it ¢l:uarance operations, Others aro available ond could be ndded
if desired.

(2) Lisaat aruck Co (TOH 54%+17)

ia) Kission o OQrganizatiuvn, This cowpany
AcJVides goncitsl nauling cervice for terminal clearance, and depot
v.crativas, it is particularly suited for port clearance i{n a

LJdB opcration over unevon beaches, %The compeny i3 orgonizod




NPLFET
6y,

tnibo a o any beacoenriers, matonwenarnce seelion, and three Lruci
gluLans.

(L) wquipment. The company cun be oquipped
ulin 23 L noor b oton Lrusks., Sinty tasl veiicles ars assigneu
ws et Wbl diesalMe in bite FooPCAC wmodde) light truek companics
DeC Syl Lai vt the b oLoa Lruck.

(c) Capabilicties. Gross planning factors
Jor a Teansportation Light Truck Company (5 ton: arc found below:

W GITGLT V=30 06

Lty e 2 CiiralY (5 ton)
GitOuo rLilii L FACLOIS

vjpe Opera. Aszsipned Avail. STONS ‘'ripe/ SToils/
Johicles Vehicle Day vay

Locel acul ou X .7 X ) X 4 = 10480

vine tanl L0 X fY X 1) X 2 = [YEXe}

La0n oty noaninlly can field Yy, of its availunle tasic vchiclen
cachh day (4% vchicles). The S-ton truck is capable of hauling
a «wanimwn of 6 3705 per load .n pood road. kngaged in local
wauis, no swre than 15 miles one way distunce, cach 6 sii vehicle
can nuake |y trips  or day, two cach shirt. In line haul onorutiong,
tiie planning factos 1s two trips per day, onw cach shift.u7
il dictaaces and loau unload times arc known, the planner can
wetermine more precise planning capabilitiese.
(2) Transportation Mediwa Truck vo (1vi 55-18il)
(a) hission & Orpgunization., Yais company
24 recently buen reorganizedes It can now be confipgured to
aendle jeneral cargo, reef'er cargo, bulk potroleum products, wnd
¢ ntainers depending on tho tvpo oquipment asasipnod, In this

poblent Lie medlwn trueic company will be tasked to movo unly el



6Y.
Sty vy ctanali bion, i coneniiners. 14 Lo ;,::,‘L{clx;:t;-ly anited
Jur Lo onand orelay operations on improved highuays.  degordless
ol' mission the compuny is organized with e com;.uny hcadquartcrs,
o mailntenance scction, and three truck platoons.
(b) wquipa:nt. 1wo cquiment confli, ura 'uns
cunl be ol ca in she probluom,
- Ccnventional, Unit is equipped with
G0 S5-cton O0X6 truck tractors and 120 12-ton cargo semitrailers.
- riulli-purposc. Unit is equipped uith
oo 0Xip crousiercial truclk tructors and 120 2b-ton scmitrailcers.
semitrailers are cagable of cArrying Lwo 20! or one JU' van,
The 6XL tractor und 25-ton sciitrailer are under development.
ot titls tiwmce )

(c) Capabilities. The medium Lruck company,
viien cquipoed in the conventional manner, is capable of moving
2160 870z of cargo per day in short haul operations and 1040
57915 in line haul operations, Sec ixhibit IV-31 for calculu-
tions., Lnucer development are two new picces of cquipmont fou
Lite mediwa truck company --- the 6X4 commercial trucic tractor
and titc 2iL-ton zcmitrailcr, These vzhicles will be assigned to
2 ruliipurpose company cupable of handling botih Lreaicbullke und
containcr carpo. liauling conventional 3B cargo, the multipurpose
companies cupability jumps to 500 STOU3 per day in a short haul
opuvrtion wnud oLU STURS in a line Lizul operation. Sco lixnlbit
L/=,]1 ror calculaticn, In addition to ita role in moving BB
sur;o, Lhe new semitraller ls capablo of moving vans up to LO!

_a Lizue In a normal opcrating day of 20 roura, tho company can
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() Trans.orctation leavy Teuck dompuny (70 L5=-28)

(a) wission Orpanization, ‘this company'a
asicsion iu to move heavy and outsized couipment such as tanks and
tulldozers over the highway. It is organized in Lhe same
salter un Gae oliler two truclt compunicu,.

(b} equinmene, The comany consists of
Ji 1ueton or larger itruck tructors and ¢ heavy equipment trans-
porter semitruilers, 60 ton capacity.

(c) Capabititics, Under normal conditions
on inproved nighuay the company has the follouing capability.

BXHIBIT IV-33 91

ilAVY TRUCK COIIPAlY
GROSS PLAGNLIG IPACTOMS

‘y,e Opera. Assigned Avail, STOls/ Trips/ SToNs/
Vehicles Vehicle vay Day

Local liaul i X 75 X o X L = 2880

Line laul 24 X .75 X Lo X 2 = 1440

0. HMoto:r Yransport Uporations,

(1) General, ‘ho gross planning factora for
wrucit units presented in the preceding paragraphs can be used to
determino clearance capacity. lHowever, when distances from porta
to inland points, spoods, and other factors .oceded to determine
turnuround time arc knoewn, a mmuch more accurate prediction of
tho number oand type units roquirod to support an operation can
bec mude,.

(2) Compucing Turnarovnd YimeeBreakbulk Cargo.
v compute turnaround time along a réuto from port to supply

.int requiros tho use of sevoral variables. To compute TT

e it e sn e p—

IR RPUI
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YErFT 72,

from Ashidod to Jericho,a distunce of 6% miles, the following

Tararnation

DIS -

TT -

9

ig roqulireus

Unc way dislance from Ashdod to Jericho (See Exhibit
IV-ZG’ po 65.)

L
Senatuent to cenvet to round trip distance.

Luve ol marcu. this figure includes short periods
for rost ane refuclioge v Mol 1o the apced factor
on bromur JSA's in the 2ukJSJAP0 model,  Uscer can
ehange sitds figure as required.  ‘ino planner must
censider road condition, terraln, weather and oncmy
interdiction in determining a rate of march.

Lolays. ‘time conswaed in loading, unloauing and/or
rolay operubions (when used), Jlanning fnctors for
load and unload tines for this opcrution arc as follows:

slrzight trucks - 2.5 hours .
Semitrailers « 2,5 hours (distancc is too short
I'or relay opcrations)

Semitrailers carrying containors - 1.5 hours
furnaround ti. » for a single vehicle from origin to
destination «r  return.

Py D1o X 2

R

it

65 X 2 + 2.5

av

[

liours

(1) Cumputing Tru bk Co's wequiredsBroakbulk Cargo.

Acsuming a rouuirement to move 000 §T0ds of broakbullk curge per

doay from Asndod Lo Jericho, how wa 7 unita would bo required.

ilcre are the culculations,

L'

Duily Forvard Tonnago. (Letcrmined for tiig exanplo
to be 5000 STONs per day. ‘This rigure will norfmally
be reclated to the diccharge cepaclty of the port being
cleurcd.)

YUriconnd T, {(Vompubed in Lhu precedlng pudae
ag Y hours)

vung per veiiele, Med Truck Go - 12 8TOIs por sesiy
Light Truck Co = O STONs per truck,

dic avalilublo per Co. flanning tactor is ih.,
or Ly

-

.
'1
.

5ovehicloa.
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PRAFT
13
I = ilours in operating day. pPlanning factosr is 29 hours.
Cots - Jumpanics required to move LuOu STOlls of cargo per day.
93

U0is = DT X T
TS X TA X H

(a) Us'ng only Light wruck co's,

Ue33 = 000STUNS X 9 hrs
COts 6 &ons?VoH X L5 X 20
# cach Company can move 600.2 STONs/day

{b) Using only couveational lediwa Truck Co's.

hotts = 5000 STOKs X 9 hra
12 tons/Veh ™ X L5 X 20

« Kach Company can move 1199 STONs/day

The plann.r ¢an now geloct a combination of units to poerform

the ¢l arence isaion for breakbuik carpo.
(4) Computing lurnaround Time -~ Contuinor Cargo.

‘tho same calculutiung sre reoquired to determino tho number of
multinurpose Modiwm ruck Compunica required to move contuinora
{rom thu porte iowever, delay time for louding and unloading
convainer's {3 reuuced from 2.5 to 1,5 hours and unit requirevmonts
are cualculated on the basis of numoer of containera to be moved
rather thar J10us. Lot's assume that Lo clear the port a minimum
of 700 2u' containera must bo movod out of the port cach day.
‘'o compute the number of CO's required can bo dono a3 follows:

rys 7] ¢ X 2

i

i

* D

v s

n

nn 2 N
2 go 2 + 1.5

o —— — —
- -
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() comuuting Truck Co's Hequired - Contalner cargo.

wu'a = Daily Zontainers
Forward X 1T
vontainers/Semi X L5 X H
Selt? = 700 X 8 hrs
2 X s X 20

A Losul i ren( comuunics can cleur OV 2ut containers
Jroa tie purt oil Asadod Lo Jericho duily., Deponding on the type
of cun;J,ami or gensral carge, 780 containers amounts to 10,140
to 15000 WU« per day. added to the 5000 SUcis of breukbulk
cargo, « total o betueen 15,140 and 2000V Siila can be clcarcd
b, higiway Lf thc units roquested are provided. To dotermine
total clcarancc capacity, the plannor must add his rail
cicarance capncit} to his highway clearance capacity.

Ue  snirougth aul supacity.

1. %uc i'inul stup perfonmavd by 2049CAP 18 to c¢xamine the
tonaage cu,ucivy of the throe componcnts reception, dischargoe,
and slesrance cuapacit,, find the most restrict’ve cloment and
desiphate it as Ltae throughput capacity of the purt complex.
in addivive, rultiedl will dovelop a troop liat ol the nwaber and
L0 reyilrea tu aciideve the throughput capacity tonnage dally.

2+ L. rwaning a numboer el soparate ifteretions of PunitlAl,
i plonner can oalance his roquiremonts aguinst vesusels,

Jacilitics, turniaal wuits, and sruck units untll he uchieves

A catinducedsy  da L0 tacel Lae supparted folcce'y proguirenontad,
J g i
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dapla teennstogical chunges in the Ul.Se maritiac industry
ana our fuiltre in past conflicts to sdequately decal with the
croblems of througiiput capacity prompted the initiation of this
SOSCUISL G julte Ll paper cumues to rigus with tiic complex et
of fucuors tie lunner must cuasiuer in determining the
capability of a port comylex to support a military opersation.
sather than ignoring recent shifts in cargo handling methods
and Suvehmiques, this papor recopgnizes and deals with them.

Jume ol btae data is adimitedly speculative and requircc furthes
testing und refinemcnt, but it is the best wo have today.

To furtiicr assist the planner, the Port capacity Estimator
(fOalear) modol s been partially developeds Jhen used in
conj-nclion with this paper, it should considerably rcduce ths
time and osfort requirod to estimato tho tluoughput cipacity of
a port coipleux. In sudition, PONTCAP provides & trcop list
required to conduct the receptlon, discharpoe and cleoarunce opzratior

Laturtuncatel,, tie mugnitude of Lhe project prevented its
bueing completed witnln o singlo acedemic yoar. This paper
and POMTCAP rodjuire conglderable reviow and ruevision bufore
Lhey cun be made wvailable for goenoral uac, Jome of tne areas
roquiring vork arc ag followa:

(1) helinemsnt of planning fuctors,

(1) Development of vae clearance and thrroughput
routines for the PorTCAY mouol

{1) bocwacntution of the PUITCAP "ropram und
develoment of a usertys manuol.

autiever, ucdnite Lty woaknesses, thia paper and pPOICICAY
slearly stzbitshes a Sramework rom which adjustment, revisions,

s v lipomanty ean be made to provide strategie plannzisd oo tun
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1

witdch cian materially asaist them in the planning procesg.
The writer plang bo conbinue working on the puper und .

Lho model. Lt is hopaed that govoeral studonts ln tho next
f
class aaving an intercst in this subject aroa will carry on '
i
vith Lrae aeveloyumient of pPOWICA. . x
!
!
1
1
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YO RFE RECIT TO "W SPACT WITH THE POPT CAPACITY ESTIMATOR
PFORTORPY MADE. . 17 WILL ASTIST YOU IN CRLCULATING THE
THROWSHPLIT 1 9Rsl [Ty OF R TEPMINAL COMPLEX. THPOUSHPUT

1: IMRDE P OF 1KPEE COMPONENTSs FECEPTIONe DISCHAPGE. AND
CLERFRICE CAFACITY,  IF vOU RFE UNHFRMILIARF WITH THEZE
TSEMI RNIMER WET TO THE NEMT QUEITIOHAMD A zPIEF
DECCRIPTL OF THEJ™ MERNING WILL EE FROVIDED.

LU YOU WIIK TO “SVE THROUGHPUT CREACITY DEF INED?
> ,»-.\
( '.'é:‘

TERMINRL SLCEPTIUN CRPRCITY - TPC 13 BAZED ON THE HUMEER
OF DJEF LPRrT YESCELS THAT CRH BRE MOVED INTO A HAPEOR
0F CORITAL AREA RND RCCOMUDATED FOP DISCHRPGE IN THE
FOPT COEMLEN.,  THE PNVCICAL FRACILITIE? NEMESSAPY 10
WCT MODRCE THIPS RPF WNRFF “FACE FOF DEEP DPAFY
LUHAKF SPACE FOP LIGHIEPT. RHUMNFRGES. BEACHES: ETC,
TPC 15 E¥PRECIED IM TEPNMS OF STONS PER DAY,

TEPMINAL DU ICHARGE CRRPHCLITY - PHYVIICRL, FRCILITIES AND
VESIELS ALCOHE MILL HOT INMTUPE THE REFIVARL OF CRRSQ0
IH INF REFEN OF OFHTs IF THERE BFE INTUFFICIEMT UNITS
AL ENUTFMENT RYARILARLE FOP DIZCHARRE OPEPATICHS,
TERMIUARL DISCHARGE CAFRCITY [T EXPPESIED AT THE
HUNFER OF STONS PEF DAY THAT TEFMIHAL UHITS AlD
LIGHTERRGE UHITS CARl RCTURLLY DISCHNEGE FROM SRIPS
IN POCITIUN AT THE POPY COMPLEX.

TEPHINMAL CLERFANMCE CRPRCITY - THID FIGIFE PEPPETENTT THE
HUMBER OF STONI FEF BRY THATY CRNM RE HOVED TNPQUEH
RHD QUT OF THE 20PT COMPL->. 11 17 R FUKCTIOHN OF THE
CREARILITY OF THE TRANSEL, - (T . MEY. FOTH PRIL &
HIGHMR s @D W ENT TO ThE FUF{ Al OF THE TPPNIPOPT
UNITS AVARILARBLE TS ULE THE NETUOFRK,

THPOUSKPUT CREACTTY - THE FINAL DEJECTIVE OF POFTORP 15
TQ REPIVE AT THE THPQUSHPUT CAPRCITY OF THE POPT
COMFLEX, THIT FIGUPE IS ORTAINED BY COMPAPING THE
VALUES OF FECEPTION: DISCHRFGE. AID CLERFANCE CAF-
fCLTY,  THE MOIT FESTRICTIVE TONMAGE FIGUPE IN 3TON:
FFP DAY RFIGHFS THPOLEHPUT CRFRCTTY.
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UHCE FROYIDED CERFTRIN THCURFMATION CONCERMTING YEIIEL I+ PHY-
TICAL FACILITIES AT THE POFT. ANHD FHE TRANIPOPTAHTION NET
HOMACENT TO THE FORT. FOFTCRP LTI L CHLLUDLATE THROUGHPIIT
LRERCTTY,  THE LZER CAH MUTEP THE THPUTT TO TEST Y“RPIOU-
CUNFIGURRTIONT OF YEIIELI. FRIILITIES. AND UHLTE N UFDER
TU rHIEYE TATLIFM 10RY THRQISHFLT FEZLILTE. IF EVEFH™I
ATTEMFT® TO IATIZFY TUHNRGE FENLITSEMENT: FRIL. THE CQi-

STPUCTION OF ADDITIONAL FACILITIES I TRE THEMTER OF THE
ROOITION OF UNETS MRy BE THE OMLY ZQLUTION.

EEFOFE FEGINNING MN RHALY 1D OF FECEPTION CAFRCITY IT J:
EZZENTIAL THRT vOU HAYE RYATLAELE CERTHIN INFORMNTION
CESAFPUING THE THIPT THAT vOU CAMOISE AND THE SHYSICAL =he -
ICITIES OF FOFTZ <00 PLRN TQ FoRv IN THE FFOELEM, .

[F WO HAYE NOT LZED THE MNDEL EEFOFE. ANILEP YE- TO THE
HECT QUETTION AND vOU MILL BE PFOYIDED A LIST OF THE DaTh
FEDUIFEMENT. FOF POFTCRP,

00 YOU MHNT TO HAYE A LIST OF DRTA FEQUIFEMENTS

FOL FOFRTCRP,

_IHIP DATRA
VOU MUTT DU THE NOMEEF AND TYPE RIPS AVYRILAELE RT ERCH
POPT RFE AYRILRELE FOP LSE.

FOFT WRTR
YOU CHOLLD HAVYE R OCPETCH DF EFMCH FORT CORPLEY vOU PLI TQD
UZE. THE FOLLUMING DATR WILL BE FEQUESTED [M THE EYECu-
TION OF POFTLRF,
1. HJW MRS BRFERN BULF BERPTH NRE RYNTLARLE.
S. HOM MAMY LTSHTERRGE WHRRVET ARE AVRILRRLE?
3. HOMW MR COUTRINER FERTHS AFE AVRILRELE?  THE
HURER OF GAHTREY CRRNE?D RVRILARBELE AT ERCH HEFTH
HELL RLID EE FEDUILFED,
et REFTH 17 COMTIDERED TO BRE B CONTIHUDD®
LENRTH OF UMGRF SPARCE FINTMER TH w TrWLE
DIFECTION. FOF EXAMFLE THE EFRTMINR TPACE
Qn Tul TLRET OF A& FLNGER PLER WOULD FEPPEZENT
P10 DIFFEFENT FERTH,
4. THE L FHGTH. WIDTH RHD GEPTH OF WATEF AT EACK
EERTH,
9. THE MUNFEF OF RNCHODFAGES AVRILAELE Y] THIN THE
HARIN PORT CUOMPLEX.

LOGIZTICD OVER TME IHOFE «LOYSs [ATA,
l. HOW HANMY REMUHES APE RYARILRBELE [N THE VICINITY
OF TRE pPORT?
<. HOM LONG 17 ERCH BERACNH?

HUN LET UL FROCEED Wl TN FORTCRE g€ Equrion.
(f?§ HHIY FORTL WiLL BE UED [0 THID PPUBLEN®

. =Y HRHE OF FCFT NUMEER |
‘iilniﬂi’ .
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FOP THE FEST OF THE FPFOILEMs THE FOFTS
WILL BE RISIGHED HUMBERS WS INDICATED

FOFT tHME FOFT NUMEEP
RIKDOD t

[rt A MOMENT O MILL FE ATPED FOFP IHFOFMATION

Or YHE MI: OF YESTELZ RVARILIELE FOP DISCHAPSE

AT AZHDOD

REFOFFE RZHINR FOF THAT DRTA. DO VO WANT R BPIEF
LEZCRIPTION OF THE TWFE VEZIELI AYAILARELE

In iiE POFPTCHP MODEL

LT~ LARGEZY AND FRSTEST MOMIELF-SUITRINING
CONTATHEPTHIP IM .2, MEPCHANT MARINE FLEET
CAPFIES MOPE THAM 1000 357 AND 40° VANS.
CARRABLE OF ZPEEDS TOQ 33 KNOTS.

Lo - LRbFE NOHZELF=TUSTRINIHE CONTRINEPIHIP.
CRFPIET MOFE TWeH Tnn 357 AND 40 CONTRINERS.
CRFARLE OF CPEEDS TO 23 rHOTS.

CS 08 = ITANDRFD SIZE CONTRINERIHIP, CRFPIES
EOUIVALENT OF tovd 97 VYANT RT IFEED: OF 20 rNHOTS

LRTH 1+ 2¢ 2e = LARSE VEIZELT WHICH UTILIZE
EREGET TO AT BT HOLDZ. EBRFSES APE PLRACED INH
THE MATER WITH CMIP - SEAP RND RFE TOWED TO
THOICTDL LISHTEP RERPTHT FOP DITCHRRGE. LRSM
SHIFPT CAN BE CONYERTED YO CONTRINEPSHIPS IN

13 MOQUPS,

LAIH | - COUFIGURED TD LRPEY 39 BRPGES RT SPEEDS
OF 32 pMQT:.,

LATH & - COIFIGURER T CARPY S0 FRPGES AND S%0
S0 ENMUIVYRLENT CONTAINERS AT TFEED. OF 32 »HOTE.

LACH ¢ = SONFIGUREDR TO CARPY 498 207 EQUTVARLENT
CONMTARIMER. BT TPEEDT OF 32 FHOTT. VELCELS 1IN
THI. HUODE APE COMIDEPED COHYRINERINIPS.

C30d - LAPGE [LITRINING BRERN BINLP VETTEL CSPARRLE
OF CRPEYING 13000 TONS OF CRPGO AT ZPEEDS OF
SO wROTE.

Cl - Tl BRE¥ BUULY VEITELS IN HMIC MUCLEUT FLEET.
CAFFIET AROUT S000 STOHE OF CRPGO AT SPEEDS OF
1Q QT D,

FORD -~ YE© EL. UIED 10 TRANTPURT ALL TVFET UF COMERT
VEMICLEL YO W), vhAl RLI0Q CRPEY CONYRINEFS Ot

CHAZ L., FrPli [TICHARGE FRTE OF (Quu JTOQHT FEP
ROUR . NEFANE CHRRVING CRPRCITY OF 12900 3TONS WY
IPEEDS UF OVYEFR 2vu FNnQrTs3,

CZ V02 - ITANBRED BFEM BULK VESZELY OF VICTOPY CLASS
CRFPIET QVEP 106090 ITONS OF CRFGO AT SrEEJS OF
1% v0ev 7, : v

a—— -

LJ-'————-‘&_“:_' PR

L - g —




. arpem—nw o

VO MILL nOW BE AIPED FUR IHFORMATION [ONCERNTHG
VEIIEL, MwRILAELE A0 AL 0 AREOUT THE POFT OF AIR[UD

THI . IHFQT WILL FEOUTFE w01 TO TYFE IH THE NMUMEEF OF
CHIPZ TO BE WIED AT THIZ FOFT BY TYFE. WMEN YOU JEE
THE CEITION MAFE ¢ tve TYFE IN THE OURANTITY OF THE
HIPL In THE OFDEF IHOWH BELOM.

HALL MRHY BFERP EULE REFTH. AT RIHLOD

[HEL ' WIDTH . DFPTHW OF EKEPTH |

E%"O- r_\i'tllg Xl

mfm M L JOMIEFHGE NNRPVES Al AlHDOD

THEeD i MBI T [EPTH OF I™MREF |

NI ENTHEE NP NT

Hijl HAY CONTARIMER EEFTNS AT AIHDOD

Hil"'i ii!!'l'-ﬂh MIDTH % DEPIM OF EBEPTH |

Re THERE 'Y IMETED Wi NGFAGES AYRILRELE AT s A0CD
me TQ WFRURT LIGHIES BEFTHS.
(§1¥]

M ey R KOFRGET RFE AYRTLAELE.
PLETH

D VOU HAYE BERTKE] AVRILRELE WHICH RFE ZULITRRLE

Fii? 10T, QPEFRTIUONS
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@ﬂ“ LUMG [2 BERCH § IM MILES?

THE LOT” 1PN CRN HRiiLe RFPPOX 1L THIPS
THIZ FRPOGFAM QLY ALLOM. THE UTE OF
LACH s CS 0 OF 2923 IHIPS M LOTC MODE

IHIPC AYHILRELE FOF LOT. OFEFATION

-

SN LH:IH ! L2 v
<

1
rataL= &

pi 1iu WANT TO UZC CONYRINEP HIPD INM LOTS OPM?

DT VOW MAKWT TO JPECIFY THE THIP. TD L€ UIEDR IN THE LOYZ
OFEFRTION. IF wOU DO HOT. 1! CHIPI MILL EE

FOTITIQUED FOP LUICHSPGE WMHICH [T THE MAZIMUN NUMEBER THAT
CRl FE RCCOMUDATED AT YHE LOTC CITE.

"PEMEMEEFR. DNLY CEPTARIM IWIP. CAM EE UZED IN
LOT: HODE
IHEDT HF OF CS-Ce THIPD v0U WRnT

IEYT Me OF LAIH 1 IMIPD OU WaliY

IHPUT HR OF C2-¥C3 SHIRI YOU wAnT

(MR T'FE EEFTH TFE
1 AT COUTSLHER
< [ N ) Br £ BUL).
3 o | BFER BULL
+ FIRQ EFERF BLLK
s £e 2 EFERK BLLK
= L3 LTE ANCKROP
< L3 LTR RUCHIP
& ] LTS Al KOP
* €S-8 LOT: RIS KOP
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- [F SO0 LILL BE wlIuHmEsEDR ZTRICTLY 1IN THE FOPT

OFERRTLON LHRIT &

{F mitiQ) MILL FF DITrMmBRED 120 EITH THE LOT: UFPEFN-

TINe AND TRE FURT OFEFRTIUN TMPUT

H My SEHTEY CRRNED AT RIRDCD

Pog DE.T Thi) ENTRIE T FEMITEE Wtk 11 EITIMRTE

EEFLENT OF (QUTIMINEE PEp s wl! TwE FCFT Y OMFLEX

THnT LILL FE Su bl THF BmBEER TadT o oL FE
FOF € SFLF« IF sl CONTATHER ] ENTEF I TRE F

EE ov oo THIER len, [F 3n% wiLL FE v AH THE

FEIMMINBEE 4 « ENTER (3.3, WT Ay BrTEs THE
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TiE FECEFTION FUUTINE 17 H{W COMPLETE. IF vOUW HAYE nHOT
HIED Tyt:’ DITrHRESE RULTINE FEFCFE AND MANMT & DEZCERIFTION
UF ITe s JlPp HWEZ TO THRE ME-T CUESTION.

01 JOU WettT R DETCRIFTION OF THE DIICRAE FUOUTINE?

THE FrcT THAT RECES s [IHO CHFAC LTy 1T Sudn “TOHT 8 ety
Ahelt 1253, 0 T 0F sEN o AR D ) ek AHTEE THAT TeE
CRFGD TR STt 1 ¢ F Dl MR SED, ALFRTE TEREMItsL
BT Mt BE FRIILED LR FEERTION Dkl [T 17 10 BE
LUNYERTED TL FH, D T0rd PURJ-EMENT 00 20000 CVER FERCHES
Fith lnEwE -,

FEFRFE E.ECHOTIIG THE [] "V HSFF FOUTINE THE U ES bl T
VBENTIFY TRE w7 LF 13EHEF R LREGe Sub-0P AMM0 -
TRl 1T BE DIIOHRESED ErmiH Dy AT RIHLOD TQ ZUFPOFT

THE . ONFINGENC Yy FGRLE,

Tul RFFFOACRE. TO 20U 10y THED FEOILEM A€ FOCCLELE,
1o THE UIEF My MM TO DETEFMINE THE LUMFER AItD
TVFE LMIYT RECIRED TO DI CHRRGE THE ENTIFE TOM-
HoE CRLLUDLRTED DR Lins THE FECESTION EQUITINE,
T WIE THED GFTIOMe THE UEF NEED ONLY WM. WEFR W5
TO TRE NE'T e TTIC.
S. THE LIZEFR 7 FEDIIREMENT 19y NOT REFEDNH TOTRL
FECEFTION vRFr [TV [ e MF M0 W]l W TO FFMBE
THE FEORIFEMVAT T0 TP E 1670 %l C0LT CREGD HERP TV TN
T TwE THESTIFE BV nIF.  TO INITINTE THI CFTION
THE LDEER st WFR T NY T THE HENTY CETTICN 1D
INFLUT] THE NMEM FENUDIFEMENT,

STV

BO (1 WEIN TO DIICHAFRE THE EMTIFE FECEFTION CrErl [TV
TN L1
)

THE FOLLOMLING DRIE D WILL LE DF v webnED el RCHEQD

NP f.vE EEFTHTVFE ThFE k)
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VHE FOLLOMEeS anpT s HEE FECLIIFED TO LFFOFRT D1 ZCHARGE -
LFEFRTICN. AT THE FOPT rHD-OF LOTT 2ITE,

T TUENTYIFICATION NEonrY: ISRV TR &
AT FORT HT LOT. ZITE
TEFRINAL T%C 0 CONTHINEE) i 1
TEFMINAL 230 00 «EFERK EQLK » > &
SHERYY BJAT 10 cLcu, B 1
MEDILI ROAT £O +Lima: 0 0
HYY LIGHTER TM (LRFE man u 1
MED AMFHISING £ LHFC 1S h a

TOTRL DAILY L1 ICHARGE CRPRCITY AT 3IHIOD

AT T L O GEHEFAL LRG0 FAnD TaraL
Sud i PN TN

"-”:"':'l b YQu LIveE g FECOMPUTE Dl ICHMEGE LRERCITY?

. £ UNNHN[--( LR 1')

CFR IG.88% T, 3Send Apy,
rep S TETTI Y IR
NTOTIME 43,05y
WOHHES T T IME WHFET, 19 i,
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SE SRR T e b HOREL PEFIRE e P ISHER: YETOTO THT
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