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IREWORD

This uoers manual describe3 the port operationai performance simulator (POPS)
model and contains pertinent information for use of the model to determine the capa-
bility of weaports to transship military cargo. The model yields values of daily port
throughput capability ir. terms of short tons (STON) and measurement tons (MTON)
based on a werk-link analysis of the transportation subsystems normally associated
with operation -t seaports.

The POPS system programs are written in the BASIC programming language and
are resident on P. floppy dLk form.tted for IBM-compatible personal computers (PCs).
The system architecture consists of four chained (autLmatically loaded and sequen-
tially executed) programs and three data files. The user must prepare a port data
file that summarizes the transportation facilities available at tOle port. To aid the
user, a sample port data file is provided on the disk and discussed in the text. The
user also has the option of -Interactlvely changing the values of operational parame-
ters during program executio" This manual provides instructions on creating the
data files and summarizes the . -ps required to execute the programs.

The progr~ims generate throughput capability data for the port in a series of
tables, which are printed sequentially for each terminal comprising the port. During
program execution, the user has the option of interactively selecting the resulting
output. SamplP tables are discussed in this manual.

Trade names cited in this report do not constitute an official endorsement or
approval of the use of such commercial hardware or software.
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1. Nim mROCMN

The Military Traffic Management Command Transportation Engineering
Agency (MTMCTEA) developed the port operational performance simulator
(POPS) computer model to assist planners in estimating the cargo throughput
capability of marine terminals. The model yields throughput capability values
'for three transportation subsystems - shipping, staging, and terminal processing
(cargo reception or clearance) - in terms of STON and MTON per day.

The procedure used for estimating capability is based on a weak-link
analysis, in which each subsystem is analyzed separately and then compared to
find the least capable subsystem. Since the output of the port can be no greater
than that of the limiting subsystem, the weakest subsystem defines the maximum
throughput capability of the terminal. The throughput capability of the port can
be determined by summing the capabilities of the weak-link subsystems of each
terminal comprising the port complex.

Specific estimates of marine terminal capability apply only to a very narrow
set of conditions and operating parameters. The throughput capabilities of
terminal subsystems are significantly impacted by several factors unrelated to
terminal characteristics. Such factors include the class of cargo, type of ship,
and mode of land transportation. Since these factors change continuously,
average values related to specific transshipments must be used in calculating
the average long-term throughput capability of marine terminals. The POPS
programs allow the user to interactively change these factors for ea-•ew run.

Section II of this manual provides an overview of the system architecture
of the POPS programs and brief desckiptions of the required data files and the
possible computer-generated output. Detailed discussions on data files prep-

ai'ation. program execution procedures, and program output are provided in
sections MI, IV, and V, respectively. The user is encouraged to read all sec-
tions of this manual before attempting to use the software to analyze the
throughput capabiliL. of actual ports. However, for demonstration purposes,
the user can turn to section IV and execute the POOPS programs using the sample
port data file "SAMPLE", which is on the POPS operating disk.

POPS programs are designed to be user friendly and to operate in a very
interaclive environment. The development of the programs has been an -volu-
tionary process, and much remains to be accomplished. Although many en-
hancements to the methodology and programs are planned, the current programs
yield useful estimates of marine terminal capability. Questions and comments

regarding the POPS programs should be forwarded to MTMCTEA.
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Mail address: Commander
Military Traffic Management Command
Transportation Engineering Agency
ATTN: MTT-SEM
PO Box 6276
Newport News. VA 23606-0276

Telephone: AUTOVON 927-4641
TTS 988-4641
Commercial (804) 878-4641
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1.N SYSIEM ARCHTECTURE

A. GENERAL

The system architecture of the POPS programs and the associated data
files are shown in figure U-1. As shown. the system is composed of four chained
programs, which require input from the three data files. The output generated
by the programs consists of a sartes of tables, which summarize the capability
of the various transportation subsystems.

,INflJ PWGIUAMS OUTPUT

_D _WHARF SHPWHARF

~~~~~I [C ,: :,.,,. AoT.,, I-&,.oo,
_________ W WW4 STAGING

JCAPAI"LIT- CAPAI.&I. Y _

(I. flA ! It THROUGHPUT SHIP/MODE
~ IHANDLING ISUMMARY I IM X

Figure U-I. POPS system architecture.

All programs and data files related to the POPS system reside on one
floppy disk. Since data files are added to this operating disk and available disk
space is correspondingly reduced, the user should duplicate the system files
onto other disks before proceeding. This can be done in DOS using the command
COPY B:*. * to copy files from the original disk in drive B to a njew, formatted
disk in drive A.
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B. PROGRAkU

TAe four programs are written in the BASIC programming language and can
be run on the IBM-PC or compatible computer. The programs are chained to-
gether. which enables the user to run successive programs without leaving and
reentering the system. Details concerning program execution are summarized
in section IV.

The master program "POPS" is a menu system program, which initiates
progrtm execution and allows the user to interactively determine analysis
parameters, output options. and the level of user-supplied logic to be used in
assigning ships and cranes to berths. The execution of the three remaining
programs is governed by these interactive selections.

C. DATA FILES

The three data files the programs require consist of an operating parameter
file. "PARAMETR"; a vessel characteristic file. "SHIP"; and a port data file.
which the user creates and names. The parameter data file can be interactively
revised at the user's option during program execution. The EDLIN feature in
DOS it used to create or edit the two remaining data fileh.

Although the vessel characteristic file can be edited to meet specific re-
qufrements of the user, use of the original default file mintmizes the need for
user-supplied data. The user must create the port data file prior to program
execution. Separate data files are required for each Fort, although each file
can contain any number of terminals. During program execution, the user is
asked to supply the name of the port data file.

Details concerning the development of data files are provided in section IIl.

D. PROGRAM OUTPUT

The output generated by the POPS programs is formatted in a series of
tales, which are printed sequentially for each terminal. Separate tables pro-
vide the throughput capability of the various transportation subsystems. A
summary table of terminal throughput capability is also available.

During program execution, the user selects the tables to be printed.
Wmple tables showing the available output from the programs are provided in
section V.

II-2



IU. DATA RLES

A. GENERAL

This section outlines the procedures required to develop the three data files
the POPS programs require. Although the parameter data file can be inter-
actively updated during program execution, the user must know how to use the
EDLIN function in DOS to create the port data file and to edit the ship charactey-
istic file

B. PARAMETER DATA FILE

The parameter data file is revised during execution of POPS. It contains
values for shipping rates, ship and cargo mixes, storage data, terminal
handling rates, and other operational parameters. New parameter values input
during program execution are used in the current program run and in all future
runs until the user again revises the values. The parameters and their default
values are displayed on the screen during program execution. The user can
choose to use the default value by pressing the return key or to input a new value
by typing the value and then pressing the return key. The cursor need not be
relocated within the entxry cell prior to entering new data. The deiault parameter
values shown on the screen are notional scenario values and, as such, are not
applicable to all scenarios.

C. VESSEL DATA FILE

The vessel file, "SHIP, " is on the operating disk and need not be of concern
to the user. The user does, however, have the ability to change the vessel
characteristics listed in the file by using the EDLIN fanction in DOS. The vessel
characteristics used in this file are shown in table III-1. MTMCTEA plans to
add a NATO ship data file, which could be used as an alte-native ship file by the
POPS programs.

D. PORT DATA F:LE

The port file is created by the user using the EDLIN features in DOS. The
user must be in the DOS system to use EDLIN. When in DOS, the computer
prompt is A. To return to DOS from BASICA, the user types in SYSTEM. A
brief overview of the EDLIN features is provided in appendix A; however, the
user should reference the DOS manual to learn to use EDLIN.

A separate port file, which is normally named after the port, is created for
each port complex. r,'ile names should be limited to eight alphanumeric char-
acters. Information in the file is organized by port terminals, and each port
file can have data on an unlimited number of terminals.

IlI-1



TABLE lri-i

Strai t cntaiw Wow %we I" Nt Logo Lwith

or- Meti 31 to 12 a
130 0 020 I 492 mo p 4 m 0 0

am Is 32 20 34 me 6eS m

37c132 to 4"5 no 5 $ o 0 0 0
-- 31 U NO9 m o 5 me 0 0 0

32 20 340 am mo 5 rm 0 0 0
30 20 592 Me me 0 0 0

tril~l.
OAFHnIM 27 20 500 e m 0 me 0 0

9 20 115 e e 0 m 0 0 0
SII 2 L1 ii�me am 0 0 0

Al 10 P9 n s 0 m 0 0 0
10 1 m 1 0 me 0 0

3r 10 374 me N 9 m1e 0 0

agtllo.ili 3g 20 .4 iN am 0I ie 30 42 e
20 49 ine m 0 m 34 0 0

Ne.a. 32 60 75 p h 0 no 4 11 _
s-elm 3I0 , il a 10 0 0

I umdc- m 20 10 79:1 me me 0 y 0 0 0
care0 4Ue me d o mes 44 its 0

o2p 5w 0 i n e no m 34 45 45
eecution o d ie she me 0 of p 37 e 0

t 21 20 e54 yond0 as 39 43 a
Flskjan 34 60 M4 me me 49 111 37

oF oc1 ng p e t
1 o t o s se s 0 l ne 0 0 t

33 2b r9eitis 0 me 0 0 0

he 24 20 te p e 0 me n n0 0 a
t3hp d 30 20 592 ys 0 me 0 0 0

M--032 20 .564 sys, 0 e 0 0]

Care must be exercised when developing these files since small errors or
incomplete data entry will provide erroneous results or most likely atop program
execution. Port data file* should be checked closely if program execution is
terminated by an error condition or if messages. such as "DIVISION BY ZERO"
or "OVERFLOW. " occur on the screen during program execution.

The port data file consists of a series of data lines that summarize the
transportation characteristics of the terminal. The data elements required in
the files are summarized in figure M1- and explained in tables 111-2 and 111-3.
The first line of the file specifies the port name and the number of terminals at
the port and in the data file. The next line begins the description of the first
terminal. The first terminal line specifies the name of the terminal and the
number of data lines to be entered for each subsystem at the terminal (for

p exarnple,,ý two gates require two lines of data in the file). Data pertaining to
each subsystem are added sequentially to the file, beginning with the character-
istics of the wharves/berths. Each subsystem can have as many data lines as
needed. The data lines for successive terminals continue in the data file until
all terminals are described.
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Line Name Remark s

1 PORTNM$. Qa Port name, number of terminals
2 Q$. CHDRAFT ANCHDF N T S H G EM . ER DK TIDE 70L1S, TBL2$ Naze of terminal, harbor

characteristics, and number
of data lrines

3 WHRFi4$, WVRAFT WAPRON WLNGiH WCIiANL WCONTCN WST7RR Wharf 1 berth characteristics
WRAILA WSPWMP WIMRPRON WDKSTR WLITES$, WTSHEDS

4 HCRANE NO"RN BLOCRNi LLOCR4 CLOCRN Crane characteristics and
wharf assignment

6 STYPE$, SQ S S S S S S S GHT Staging areas and container
stackin height

6 HWAMN$, GATE LANES HWYSURF HWYSPD VEHINT PERTRAF Terminal/Local roadway factors
CROSS HALT

7 GATENAME$, GLANES DELAY Terminal gate factors
8 TRPNAPNE$, TRAPS Truck end-ramp characteristics
9 RTRKNMKE$, TPERDAY RCPERTR Railroad characteristics

10 RUMPNA$ES, RTKLNGTH Rail end-ramp characteristics
11 DOCKNANE$, VANDOCKS BOXDOCKS TSHED$, APTRK$, WIRFDCK$ Warehouse dock characteristics

Figure III-I. Port data file elements.

The user should organize the required data for the port before attempting

to create the port data file. Forms that can be used to organize port data to

facilitate file creation are provided in appendix B. The user is encouraged to

make copies of these pages and to complete the forms before attempting to

create port data files on the computer.

A sample port data file, which is available on the operating disk, is shown

in figure 111-2. The user can use this file, which is called "SAMPLE", to

experiment with the POPS programs and as a guide in preparing port files.
To use "SAMPLE", respond to the interactive question, "Port Data File Name:",
ty typing in SAMPLE.
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TABLE 111-2
SUMMARY OF DATA ELEMENTS IN PORT DATA FILES

PORTNMS - Port name
NB - Number of terminals
Q$ - Name of teri nal
CHDRAFT - Minimum channel depth
ANCHDF - Maximum anchorage depth
N - Number of wharf data lines
T - Number of equipment data lines
S - Number of staging data lines
H a Number of highway data lines
G - Number of gate data lines
EM - Number of truck end-ramp data lines
R - Number of railroad track data lines
ER - Number of railcar end-ramp data lines
DK a Number of warehouse dock data lines
TIDE - Tidal range (ft)
TBL1$ a Name of wharf characteristic table
TBL2$ - Name of wharf/ship compatibility table
WHRFNM$ - Wharf/berth name
WDRAFT - Depth alongside (MLW - low tide)
WAPRON - Apron width (if open, input 110)
WLNGTH a Berth length
VCRANE - Number of wharf cranes
WCONTCN a Number of container cranes
WSTRNR = Number of straight stern ramps
WRAILA - Length of berth with rail access
WSRAMP - Number of Ponce/Greatland ramps
WHARPRON * Apron height above MLW
WDKSTR * Deck strength (pounds per square foot - psf)
WLITES$ Apron lights (y or n)
WTSHED$ Transit shed (y or n)
MCRANE - Crane capacity (STON)
NOCRN = Number of cranes
BLOCRN Wharf assignment (number of wharf data line) for breakbulk

shipping. If zero, computer assigns.
LLOCRN = Wharf assignment (number of wharf data line) for barge

shipping. If zero, computer assigns.
CLOCRN - Wharf assignment (number of wharf data line) for container

shipping. If zero, computer assigns.
STYPE$ - Storage surface type: op - open paved, og open gravelled,

os - open other, c - covered
SQ -Staging area (sq ft)
S - Wharf assignment of staging area (number of wharf data line).

If zero, computer assigns.
HGHT * Container stacking height (ft)
HWYNAME$ - Highway name
GATE - Gate accessed (number of gate data line)
LANES - Number of lanes
HWYSURF - See table 111-3
HWYSPD - See table 111-3
VEHINT = See table 111-3
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TABLE 111-2 - cont

PERTRAF a See table 111-3
CROSS = See table.III-3
HALT - See table 111-.3
GATENANE$ - Gate name
GLAWES - Number of lane; at gate (direction of concern only)
DELAY - Truck delay at gate (1 to 3 minutes average per vehicle)
1RMPNAME$ - Truck end-ramp name
TRAPS, - Number of handling positions at ramp
RTRKNAME$ - Name of railroad track
TPERDAY - Trains per day over track
RCPERTR - Railcars per train
RRMPNAME$ = Railcar end-ramp name
RTKLNGTH - Tangent length of track serving end ramp
DOCKNAME$ = Name of warehouse/transit shed
VANDOCKS - Number of van handling positions
BOXDOCKS - Number of boxcar handling positions
TSHED$ - Transit shed (y or n)
APTRK$ • Apron track on wharf adjacent to transit shed (y or n)
WHIRFDCK$ * Name of wharf adjacent to transit shed (must match WHRFNM$

exactly). If none, enter NONE.

TABLE 111-3
HIGHWAY CAPACITY FACTORS

Average Speed Vehicle
(mph) Intervals (ft)

Class of Surface
Roadway Surface Factor Rural Urban Rural Urban

Type I Concrete 1.00 30 20 325 200
Bituminous 0.85 30 20 325 200

Type II Bituminous treated 0.70 20 15 250 150
Gravel 0.40 20 15 250 150

Type III Earth 0.20 15 10 200 120

Operational Factors

Road Percent of Cross En Route
Location Traffic Movements Halts

Rural 66.7 0.90 0.75
Urban 33.3 0.60 1.00

111-5



SAMPLE PORT, 3
TERMINAL 1 35 57 2 1 2 3 2 2 2 2 2 6 V-1 V-2
1 & 29 3f 32 1140 0 0 0 1140 0 14 606 Y, Y
3 35 110 925 0 0 0 0 0 14 600 Y, Y
160 5 0 0 0 0
ph 560160 0 0 0 0 0 0 0€. 250153 0 0 0 0 0 0 0

Highway 1, 1 3 .9 20 300 .33 .60 .80
Highway 3, 2 2 .9 20 300 .33 .60 .80
Highway 2, 2 1 .6 30 250 .66 .75 .90
Gate 1, 2 1.5
Gate 2 3 2.0
Truck Aamp 1, 2
Truck Ramp. 2 1
Track 1, 10 20
Track 2, 5 12
Rail Ramp 8 900
Rail Ramp 1200
Dock 1, 10 YY,1 & 2
Dock 2 20 4 N,N NONE
TERMINAL'21 35 87 2 2 3 2 2 2 2 22 3 V-3, V-4
USL A & B, 35 110 1443 0 2 0 0 0 14 1000 YY
APL C & D, 37 110 1300 0 3 0 0 0 141000 YN•N
43 3 0 0 0
45 2 0 0 0

ct 38000 1 0 0 0 0 0 0
op, 1542235 1 0 0 0 00 8
op, 1029205 2 0 0 0 00 8
Highway 3, 2 1 .6 30 250 .66 .75 .90
Hifhway 4 1 3 .8 20 300 .33 .60 .80
Ga& a3, 12.5
Gate 4 2 2.0
Truck Aamp 31 4
Truck Ram 4, 1
Track 3, 5 15
Track 4, 10 20
Rail Ramp 3t 1600
Rail Ramp 4 240
Dock 3, 0• 4 Y , Y, USL A & B
Dock 4 16 5 N N NONE
"TERMINAL 3 35 57 4 A 6 2 2 2 2 2 2 6 V-5, V-6
2&3, 3f 110 1015 0 2 0 0 0 14 1000 Y, N
4-6, 42 110 2700 0 3 0 0 0 14 1000V, N
8&9, 42 110 1355 0 3 0 1200 0 14 600 Y Y
10, 35 32 939 0 0 1 839 0 14 600 YY
40 5 0 0 0
15 5 0 0 0
100 4 0 0 4
240 2 0 0 0
140 3 0 0 0
c, 76205 4 0 0 0 0 0 0
C:, 76189 3 0 0 0 0 0 0
op, 1377780 4 0 0 0 0 0 8
opt A-175975 3 0 0 0 0 0 B
op, 1975065 0 0 0 0 0 0 24
opt 594776 1 2 0 0 0 0 24
op, 692500 1 0 0 0 0 0 24
op8 90000 3 0 0 0 0 0 0
HAihway 5, 1 2 .6 25 275 .5 .75 .90
Highway 6, 1 3 .8 22 325 .9 .75 .90
Gate 5, 4 3.5
Gate 6 1 1.0
Truck Aamp 5, 1
Truck Ramp 6, 5
Track 5, 8 12
Track 6, 10 5
Rail Ramp 5, 1200
Rail Ramp 6 1600
Dock 5, 8 2 Y, Y, None
Dock 6, 30 10 Y, t, None

Figure 1U1-2. A sample port data file.
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IV. PROGRAM EXECUTION

A, GENERAL

This section outlines the steps involved in initiating and executing the POPS
programs.

Prior to execution, the user should create a port data file or, for demon-
stration purposes, use the sample port file named "SAMPLE". The user should
ncW perform the following sequential steps:

1. Insert an ooerating di.sk containing DOS and BASICA into drive A and

Pt.PS syntem disk into .J-.ive Bh and turn PC ,on.

2. When A> is displayed, enter DASICA and press return.

3. When flasbing cur 3or -s displayed, enter LOAD"B:POPS and press
return.

4. When OK is displayed, enter RUN and press return.

The program is now executing, and the user should respoiud to the interac-
tive questions. Program execution can be stopped at any time by pressing the
CTRL&BREAK keys simu!taneously. To restart the program or to begin the
analysis of a new port, return to step 3 above and repeat prcc•aduze. Program
execution can be paused at any time by pressing the CTRL&NUMLOCK keys
simultaneously. To resume program execution, press any key.

B. INTERACTIVE SCREEN ENTRIES

The user directs subsequent program execution by responding to interac-
tive questions, which are shown on successive screens. These screens and
the associated questions are discussed in this section in the order of their
occurrence. The user is encouraged to consult the following instructions
during program execution.

1. Screen I (fig IV-l)

a. Port Data File Name. The user must supply the name of a pre-
viously created port data file. If (H) is entered, the computer will respond
with a listing of all files on the operating disk. Once the desired port file is
selected from the listing, the user should return to screen 1 and type in the
file name exactly as it appeared in the catalog of files. For demonstration
purposes, the user should type in "SAMPLE" for port data file name and press
the return key.

b. Use Default Values (Y/N): Y. The default answer is (Y)es, so
the user can simply press the return key if the default values are desired.
This instructs the programs to print all output, to generate results using de-
fault operating parameters, and tc assign cranes to berths for shipping opera-
tions. The user also loses the option of overriding computer berth assignments.
If (N)o is entered, screen 2 appears and the user can override these default
selections.

IV-I
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PORT DATA FILE NAME. sample

USE DEFAULT VALUES (YIN)i n

OUTPUT TO PRINTER (Y/N)s Y

CHANGE PRINTER TYPE (Y/N), N

Do you have changes (y/n) m

Figure IV-l. Screen 1.

c. Output to Printer (Y/IN: Y. The default answer is (Y)es, so the
user can simply press the return key to direct output to the printer. This is
the preferable option when using the SAMPLE port and going through this re-
port for demonstration purposes.

If (N)o is entered, output is directed to the screen, but most
tables are difficult to read because table width exceeds screen width. This
option may be selected to accelerate program execution when testing new data
files for errors.

d. Change Printer Type (Y/N): N. The default is (N)o, and the user
can simply press the return key if the printer type does not need to be changed.
If (Y)es is entered, the user will be given a chance to change the printer selec-
tion later during program execution on screen 4.

e. Do You Have Changes (Y/N)? After all questions on screen I are
answered, the user will be asked if changes are necessary. If the user is
satisfied with the responses to the screen 1 questions, then (N)o is the proper
response to these questions. If the user wishes to change any of the responses,
he/she responds (Y)en to this question and then has the option of changing the
previous responses.

2. Screen 2 (fig IV-2)

If the user answers (N)o to the "use default value" question on screen
1, screen 2 appears. The user then has the option of updating screen 2.

a. Print All Output (y/N): N. The default (N)o can be entered by
pressing the return key. If (N)o is entered, screen 3 appears and the user is
asked to specify the tables to be printed. If the user responds with (Y)es,
screen 3 does not appear and all tables are printed for each port terminal.

b. Parameter Changes (Y/N): Y. The default (Y)es can be entered
by pressing the return key. If (Y)es is entered, several parameter screens
appear and the user has the option of changing any or all of the parameter

IV-2
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PRINT ALL OUTPUT (V/N): Y

PARAMETER CHANGES (YIN)i N

CRANE ASSIGNMENT (YIN): N

BERTH ASSIGNMENT (Y/N): N

Do you have any changes (y/n) J
Figure IV-2. Screen 2.

values. If the user responds with (N)o, the program uses the default values of
the operational parameters.

c. Crane Assignment (Y/N)•:. The default value (N)o can be
entered by pressing the return key. This directs the program to assign mobile
cranes (those not given assignment in the port data file) for breakbulk and barge
shipping operations. If the user responds with (Y)es, he/she is asked a series
of questions during program execution to determine how the unassigned cranes
should be allocated to the berths,

d. Berth Assignment (Y/N): N. The default value (N)o can be
entered by pressing the return key. This indicates that the user does not want
to override the computer's determination of those ships that can be berthed at
each berth. If the user responds with (Y)es, he/she !s asked a series of
questions, which allow the user to assign the number of each vessel type that
is berthed at each berth, during program execution.

3. Screen 3 (fig IV-3)

If the user answered (Y)es to the "print all output" question on screen
2, screen 3 does not appear and all tables are printed. If the user returned
the default (N)o, screen 3 appears and the user then has the option of selecting
specific tables for printing. The user can choose to print a table by simply
pressing the return key. Pressing the (N)o key and then the return key prevent
tables from being printed.

4. Screens 4 Through 7

If the user returned the default (N)o to the "parameter changes"
questi:n on screen 2, .creens 4 through 7 do not appear and the default operat-
ing parameter values are used in the programs. If the user entered (Y)es,
the screens appear sequentially, giving the user the option of revising any or
all parameters. Once parameter value changes are made, the new values are
used in all future program runs until the user again elects to make changes.
The parameter values shown on the screens are not applicable to all scenarios
and should be changed accordingly. A description of the parameter values
follows.
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Input (N) for tables not to be printed.

Y Terminal Characteristics Table

Y Wharf/Ship Compatibility Table

Y Shiploading Capability Tables

Y Staging Capability Table

Y Terminal Handling Tables

Y Throughput Summary TabZe

Y Ship/Mode Mix Table

Do you have changes (y/n)t

Figure IV-3. Screen 3.

a. Screen 4 (fig IV-4)

(I) Ship Operational Rates. Except for the container lift rates,
these rates are in terim of STON andMTON per hour. The container rate is
in terms of lifts per hour. Fixed wharf container cranes and mobile cranes
used for container handling are given separate values.

(2) Ship Mix Percentages. These percentages represent the per-
cent of cargo that is carried by each type of ship and, therefore, are based on
ship sailings. The rates can be calculated from a known vessel mix, from
movement tables prepared by the Military Sealift Command (MSC) for opera-
tional plans, or from simulated flows, using vessel inventories provided in
Annex J (Mobility) of the Joint Strategic Capabilities Plan (JSCP).

(3) Berth Utilization Factor. This factor represents the per-
cent of time that ships are being worked at the wharves. It reflects productivity
losses resulting from the influence of harbor congestion on vessel berthing
operations. Typically assumed values for this factor are 0. 90 for ports with
10 or fewer berths and 0.70 for ports with 11 or more berths.

(4) Minimum Mobile-Crane Size. These crane sizes represent
the rm.inimum-size mobile cranes (in terms of STON capacity) that the POPS
programs will select from the port data file for breakbulk, barge, and con-
tainer vessel operations.

b. Screen 5 (fig IV-5)

(1) Ship Cargo Mix. These factors allow the user to X•'entify the
mix of cargo to be shipped on each type of vessel. The actual percentages of
cargo are naturally different for each vessel; however, average values can be
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SHIP OPERATIONAL RATES (STON/HRMTON/HR)i
BREAKBULK RATES

SHIP CRANE (15.0937.5) 15.0 37.5
DOCKSIDE CRANES (20.0,50.0) 20.0 50.0

BARGE (20.0.50.0) 2,.0 50.0
RORO RATES (200,800) 200.0 800.0
CONTAINER LIFT RATES (21,e) 21.0 8.0

SHIP MIX PERCENTAGES.
BREAKBULK (35.3%) 35.3
BARGE (10. 0%) 10.0
RORO (15.6%) 15.6
CONTAINER (39.1%) 39.1

BERTH UTILIZATION FACTOR (0.9) 0.9

MINIMUM MOBILE-CRANE SIZE.
BREAKBULK (100 STON) 100.0
BARGE (20 STON) 20.0
CONTAINER (100 STUN) 140.0

Do you have any changes (y/n).

Figure IV-4. Screen 4.

assumed to represent reasonable average mixes for different military units,
or for shipments of resupply materiel or ammunition.

(2) Storage Data. This factor represents the average dwell time
(in days) that cargo will be staged at the port. Cargo is staged at seaports of
embarkation (SPOEs) to ensure its availability when vessels arrive at the port.
Based on limited sh, inventories, vessels cannot be left idle while waiting for
cargo to arrive at the port. At seaports of debarkation (SPODs), cargo should
be cleared from the port as soon as possible and a dwell time of 1 day is
reasonable.

(3) Space Utilization Factors. These factors represent the
percentage of the total available space that actually can be used for staging
cargo. They account for losses such as aisle and maneuvering space and losses
due to cargo segregation and security.

(4) Facility Use Factor. This factor allows the user to identify
the percentage of the port expected to be available for military use. The entire
port may not be available, because of necessary commercial activity or facility
losses resulting from military conflict or interdiction.

c. Screen 6 (fig IV-6)

(1) Stacking Height. These values represent the average 3tacking
height (in feet) for various commodities. Naturally, vehicles are not otacked.
so this value represents the average height of a vehicle. Stacking heights for
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SHIP CARGO MIXi
BREAKBULK/BARGE

ROADABLE VEHICLES (43 X) 43.0
NONROADABLE VEHICLES (7 %) 7.0
CONTAINER (15 %) 15.0
NONCONTAINER (35 %) 35.0

RORO
ROADABLE VEHICLES (85 %) 85.0
NONROADABLE VEHICLES (15 %) 15.0

CONTAINER
CONI )INER (100 %) 100.0

STAGING DATAt
STAGING DWELl. TIME (3 DAYS) 3.0

SPACE UTILIZATION FACTORi
OPEN (70X) 70.0
COVERED (65 %) 65.0

FACILITY USE FACTOR(100%) 50.0

Do you have any changes (y/n)t

Figure IV-5. Screen 5.

container staging are specified, by the user, in the port data file. Normally,
8 feet is u-ied for sing!3-height stacks, 16 feet lor double stacks, and 24 feet
for three-high stacks. A value of 12 can be used to represent a 50-50 mixture
of single-height and double stacks [(8 feet x 0. 5) + (16 feet x 0. 5)).

(2) Mctor Vehicle Parameters. These parameters r'epresent the
average carrying tapacity (in STON and ITON) of viotor vehicles. The convoy
values are the average STGN aid MTON measurements of the military unit
equipment being sh3- pe4.

(.') Railcar Parameters. These paramete:s represent the average
carrying carpac4ty jn STON and MTON) of railcars.

(4) Container Capacity. Tlese values represent the average

carrying capacty a twenty-foot equivalent (TEU) container.

d. Screaz'ý (fig IV-7)

(1) Truck Handling Rates. These rates allow the user to specify
the loading tim q for flatbeds, heavy equipment haulers (HETE), and van
semitrailers. A loading rate of four trucks per hour equals a handling time
of 15 minutes per truck (60 minutes per four trucks).

(2) Railcar Handling Rates. These rates allow the user to
specify the loading times for flatcars and boxcars. The end-ramp rate is for
circus-style operations Pancl -ust include time to install/remove blocking and
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STACKING HEIGHT;
OPEN

GENERAL (7.5 4t) 7.5
VEHICLE (7.6 Ft) 7.6

COVERED (10.0 4t) 10.0

KOTOR VEHICLE PARA-ETERS (STON, MTON)
CONVOY(3.5,17) 3.5 17.0
FLATBED(20960) 20.0 60.0
VAN(16940) 16.0 40.0
CHASSI$(16,40) 16.0 40.0

RAILCAR PARAMETERS (STON, MTON)
FLATCAR(501150) 50.0 150.0
BOXCAR(30175) 30.0 75.0
COFC(24960) 24.0 60.0

CONTAINER (TEU) CAPACITY (S STON920 MTON) 8.0 20.0

Do you have any changes (y/n)s

Figure IV-6. Screen 6.

TRUCK HANDLING RATES(Trucks/Hr)i
END RAMPS(4) 4.0
VAN DOCKS(1) 1.0

RAILCAR HANDLING RATES(Railcars/Hr),
END RAMPS(4) 4.0
BOXCAR DOCKS(O.33) 0.3

LENGTH OF FLATCARS(6OFT) 60.0

PRODUCTIVE WORK HOURS(20) 20.0

MODE MIX,
ROADABLE VEHI CONVOY/FLATCAR(1007,0%) 100.0 0.0
NONROADADLE VEHn HETS/FLATCARS (O., 100.) 0.0 100.0
GEN CARGOi VAN/BOX(25%,257) 25.0 25.0

FLATBED/FLATCAR (25.,25.; 25.0 25.0
CONTAINER. CHASSIS/COFC(50X,50%) 50.0 50.0

Do you have any changes (y/n)n

Figure IV-7. Screen 7.
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bracing or chain tiedowns. A boxcar rate of 0.33 boxcar per hour results in
a handling time of 3 hours per boxcar (I hour per 0. 33 boxcar).

(3) tensith of Railcars. This value is used in the POjPS programs
to deter idne the railcar capacib/o rail spurs serving end ramps. The value
should represent the average length (in feet) of flatcars being handled at the
end ramps.

(4) Productive Work Hours. This value allows the user to specify
the number of productive work hours available each day for port transshipment
operations. Normally, for mobilisation operations, 20 hours of productive
time is assumed to be available during each 24-hour day. Although any value
may be used, the user may want to use 8, 10, or 12 hours per day to deter-
mine the capability of a single shift.

(5) Mode Mix. These values allow the user to specify the mode
of land transportato =used for the cargo being transshipped through the port
terminal. The user selects the modes by specifying the percent of cargo
shipped on each mode. For example, roadable vehicles are normally convoyed
or transported on flatcars. If two-thirds of the vehicles are to be convoyed and
one-third shipped on flatcars, the user should select a mix of 67 percent con-
voy and 33 percent flatcars.

e. Screen 8 (fig IV-8)

If the user answered (N)o to the "change printer type" question on
screen 1, screen 8 does not appear and the previously selected printer type is
used. If the user responded (Y)es to the question, then screen 8 appears and
the user has the option of selecting one of the printers. The selection is made
by typing in the alphanumeric characters associated with the desired printer
type and pressing the return key.

For EPSON 100 printer, select EPI

For EPSON 80 printer, select EP2

For IBM printer, select IBM

SELECT PRINTER TYPEs ?

Figure IV-8. Screen 8.
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v. POGRAM OUTPUT

A. ULtNEkAL

During program execution, the user has the option of selecting specific
program output or having all tables printed for each terminal comprising the
port complex. Screen 3, previously described in section Ill. outlines the tables
that can be generated by the POPS programs. The tables are printed in
sequential order, and the same tables aro printed for each terminal.

B. DESCRIPTION OF OUTPUT TABLES

I. Wharf Characteristic Table (table V-1)
This table provides a listing of wharf characteristics. Based on thesa

characteristics, the POPS programs can determine the types of shipa that can

be berthed at each wharf/berth.

2. Wharf/Ship Compatibility Table (table V-2)

This table indicates for each type of ship, the number of vensels that
can be accommodated at each berth or the exception codes that indicate why
given types of ships cannot be berthed. The table also provides the operational
limitations that may hinder shipping operations. During program execution.
the user has the option of overriding this computer-generated information.

3. Shimina Capability Tables (tables V-3 through V-7)

Shipping capability is summarized in a series of tables. The capability
of the port terminal to accommodate exclusive breakbulk, barge, RORO, andcontainer shipping to highlighted in separate tables. Additionally. a summary •
table is generated that combines the individual shipping capabilities to yield ary
mixed shipping capability. The mixed capability is based on the ship mix
supplied by the user.

When determining the mixed shipping capability for berths with
specialized container cranes, such as PACECO cranes, the POPS programs
include in this capability only the container capability. For berths that have
no specialized container cranes but are allocated mobile cranes for container
operation, the POPS programs include all shipping capabilities in the mixed
shipping capability.

4. Staging Capability Table (table V-8)
Staging capacity is summarized in a single table. To determine this

capacity, the computer allocates the open and covered staging areas to each
berth according to information the user provided in the port data file. The
program allocates all areas not allocated by the user based on the relative
capability of the berths. Once allocated, the program dsterrrines the capacity
of the areas for each type of ship and then, using the ship mix supplied by the
user, combines tl. capacities to determine the mixed staging capacity of the
te rminal.

v-1
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berths
Berths,

Veseli It 2
OWactWiltitc 1 1 2 3

Bhekabblk
Lenth (ft) 1140 Y C4 NIimer-class I I

C4-1-51a 2 1
C34-3a 2 1

Depth alongside at ILLN Ift) 37 35 C4-1- 1
C4-34 2 1
C34-837d 21

DOck strength ipsf) 600 40 C-37c 2 1
C4-8-4gb 1 1
C4-13-4 2 1

Apran width (Ift) 32 Ope" 1 Ct-371 a 1lu~traim
GAand ftclan IWapr height above NL.1 Wift) 14 14 1 bahge 1 4

K N 5 4
NNr of container 0 0 i LAICNI-I-b I I
cram A mi-vesl drW l imited to biee t

SE WS12 iaaeqat apollt

I1mbi of Nha, or.. 0 0 WOtt• ""

Apra lighting Yet Yet CM4.- hlkipý-CIlIs b I

c~ --i b ndqut bit lnt

I reat Lamd-clos, hStrait tstme tRM NO No I L•Ius/Pi Iet-€lae, 'bII N o t tltda i
M Ele/ cot or b cr

.rem INnth sehe 1110 0 NY Aibasore avaiab
y rail ftt) r ce-alass b i

C&-S Iv I lot ,
oU- 1 ecSive i: te II
1. Tdeili open iterate ae is 12 acrtes C-ar5b Irm er a

Cobin tation
2. Teinl covered sttorage crea is 250153 nudrer flata le based o a ilotCS-S-37e 1: It@1,

-U-8-10 III 1- I,#e

v a maes el sel draft lidited to berth det
b a inadequat vesron aid hc inadequte bertih lentht
d s o straight ste-rtup facilities
t • o cottaine-handli.1 Ollmpmt
f imaO.IptI~ie ewth d"t , adequate, ancherali depth

i-naeute., channel depth
s:o sarte-baud ramps avilable

i insuficient rm* tlwrmce at low tilt
!iinufficiaet ramp clearance t high tide

excess ive rup alile at Ica tide
a excesilve rap anle ai t hitglh tide

s rae~llel rmq operation only
o•iufficient apron width for side-ramp operation

Motet Rappl clearance and ramp anle~l based as saiN
vessel draft.

()indicates vessels assigned by Analyst
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TABLE V-3
SUMMARY OF PR..(E401K SHIPPIE CAPABILITY

natches Q,4ne Hatches Crane Berth Daily
Horked Rate Worked Rate Utilization Operational Throughput

(Dock Crane) (Ton/Wr) (Ship Crane( ) (Toilr) Rate Factor# Cipabtliltyos
Berth (A) (B) C) 4D (E) (F) (a)

I & 2 2 20.0 STON 12 15.0 STON 0.90 5.53 1095 STON
2 50.0 NG1N 12 37.5 NTOW 0.90 5.53 2737 NTON

3 2 20.0 STUN 5 15.0 STON 0.90 5.53 572 STON
2 50.0 NTON 5 37.5 MTON 0.90 5.53 1431 NTON

Total 4 17 1667 STOW
4168 NTON

* Operational Factor a 20 hours per day x 0.96 (nighttime factor) x 0.96 !sustainment factor) v
0.6 (60 1 of hatchaes simultaneously operated) x .5 (farility upa factor)

S VA r[ 8) + (C x D)) x E x F
. . ... .e .. . . . . . .

TABLE V-4
SUMMARY OF BARE SHIPPINS CAPABILITY

Wharf Crane Mobile Crane
Barre Number of Handling Number of Handling Berth Daily

Handling Wharf Rate Nobile Rate Utilization Operational Throughput
Positions Cranes (Ton/ll) Cranes (Ton/W) Rate Factor# Capability#*

Brth (A) (3) (C) (D) (E) (F) (6) (H)

& 2 a 0 20.0 STON 0 20.0 STON 0.90 9.22 0 STON
9 0 50.0 MTON 0 50.0 MTON 0.90 9.22 0 MTON

3 6 0 20.0 STON 5 20.0 STON 0. 90 9.22 929 STON
6 0 50.0 MTON 5 50.0 NTON 0.90 9.22 2074 ITON

Total 14 5 929 STON
2074 MTON

------ ---------------------------------------------------------------------------------- -------

# Operational FaLtor u 20 hours or day x 0.96 (nighttime factor) x 0.96 (sustainment factor) x .5 (facilityuse factor

*.H, r(Dx C) + (0x E)] x Fx 8
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TABLE V-5
SUImIAiY OF AM SHIPPIN CPMAILITY

Nmber of Handling Reth Daily
MIND Rate Utilization Operational Throughput
ertks (Ton/Ir) Rate Factor# Capability

Derth (A) (I) :C) (D) (khCxD)

112 0 200 BTON 0.90 9.22 0 STON
0 0 NTON 0.90 9.22 0 NTON

1 200 STON 0.90 9.22 1659 STOW
I Goo NTON 0.90 9.22 6636 HTON

Total 1 1659 STOW
6636 NTON

0 Operational Factor * 20 hours per day x 0.96 (nilghttiNt factor) x
0.94 (sustainoent factor) x .5 (facility use factor)

TABLE V-6
SUNNARY OF ONTAINER SHIPPIN CAPABILITY

Mile
Number of Container Number of Crane Berth Daily
Container Crane Rate Hobill Rate Container Utilization Operational ThrouIhput
Cranes (LiftslHr) Cranes (Litts/Hr) Capacity Rate Factor# CapablIty##

Barth (A) (M) (C) (D) (E) (F) (6) (M)

1 12 0 21 0 8 8.00 0.90 12.96 0 TON
0 21 0 S 20.00 0.90 12.96 0 TONT

o TEOJ

3 0 21 0 9 9.00 0.90 12.96 0 STON
0 21 0 9 20.00 0.90 12.96 0 MTON

0 TEU

Thtal 0 0 0 STOW
0 HTON
0 TEU

# Operationa, Frtor w 20 hours per day x 0.96 (nighttime factor) x 1.35 (TEU equivalent factor) x .5 (facility
use factor)

anHuC(AuI).(Cx)lhxEuFxG
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TAILE V-7
MY m NIXESINIPPIiS CAPABILITY

k oakbulk weO Custainw Barge aly --

tillq ship Nis shff inle ship Nis Shrippin ship Nix Ma, pil ship hisi CaI tyl
I apah Iity PorcNtqa Capaility Purcontag. Capability Prcuntags Capsbility Pcentalg (Tan/lay)(ot () 1) 10) (1) 1E) (F) (B) (H)(1

1 2 1095 1.00 0 0.000 0 0.000 0 0.000 1095 STUN
2737 1.000 0 0.000 0 0.000 0 0.000 2737 NTOl

572 O.UO 1059 0.256 0 0.000 329 0.164 393 3700
1431 0.510 M6 0.256 0 0.000 2074 0.164 2970 NTSo

Total 1667 1U59 0 829 1916 91up1
4161 6636 0 2074 5607 00

O l (A a 3), (C + ilt E * FI (F + HN)

Although the POPS programs may calculate a container shipping
capability based on specialized or nonspecialized container cranes, they will
not calculate the container staging if the user excludes stacking height from
the staging data lines in the port file.

The equations used to calculate the staging throughput capability

follow:

"SCB. (STON) = SC x ST x SU x FU/(DT x 40)

(MTON) = SC x ST x SU x FU x CF/(DT x 40)

SOBB, SOBR, SOBC (STON) = SO x ST x SU x PC x SF x FLT/(DT x 40)

(MTON) = SOx ST xSUx PC xSFx FUx CF/(DTx40)

SOR, SOC (STON) = SO x ST x SU x SF x FU/(DT x 40)

(MTON) = SOx ST xSU xSFx FUx CF/(DTx40)

where,

SCB = Staging capacity of covered storage facilities

SOBB = Staging capacity of open areas supporting noncontainerized

general cargo from breakbulk vessels and barges't

SOBR = Staging capacity of open areas supporting unit equipment
from breakbulk vessels and barges

SOBC = Staging capacity of open areas supporting containerized

cargo from breakbulk vessels and barges

SC Covered staging area, in square feet

SO = Open staging area, in square feet
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ST Stacking height of cargo: 10 feet for covered areas, 7. 5
STfeet for general cargo in open areas, 7.6 feet for vehicles,

and 8-32 feet for containers

SU =Percentage, of space used: 65 percent for covered areas and
70'percen~t for open areas

FU =Facility use factor: percentage of port available for military
use

DT = Dwell time, in days the cargo is staged at the port

40 = Square fect to MTON conversion factor

CF = MTON per STON conversion factor

SF = Surface factor: 1. 0 for payed surface, 0. 7for graveled
surface, and 0. 5 for unimproved surface

PC = Percent of cargo on vessels and barges

5. Terminal Handling Tables

Termnina~l hardling capability equals the surn of the truck and railcar
p.rocessing capabilities. The maxiunun truck clearance capability of the term;..-
nal is 1baaed an a weak-link analysis of Au. highway, gate, and convoy/truck
handling capabilities. Similarly, the ".xinmni railcar clearrnce equals the
lesser of the railroad capacity and the ri~ilcar handlin~g capability. Tihe maxi -
r, urn teinminal handling capability equals the sum of the capabilities of the
constraining sutba-sytems of the truck and railcar systems.

a. Truck.Procesting Tables. The POPS programs generate separate
table, for themi~wT ay(aI_ e-9=ga~t (table V- 10), and convoy/truck handling
subsystems. The capability of the szonvoyjtra,,.k handling subsystem equals the
sum of the convoy capacity and truck end-loading, flatbed /chassisi, and van
handL4 .ng capabilities. Theme capaljities are shown separately in tables V-11
through V-14, reapecti-rely.

Although most )f the truck processing tables are self-explanatory,
a brief desc.'-iption of the convoy capacity and the flatbed/chassis handling
capability taL-'es is provided.

Since convoy vehicles are self -deployable, the two terminal sub-
systems that may restrict their flow are the highway and gate subsystems.
The percentage of vehicles convoyed is determined by the user during execution

a of the POPS programs. Thi s percentage is then applied to the highway and gate
capacitie*s. The most res'tricting t:ibsystems define the maximum convoy
capacity of the tern-inal.

The flatbed/chas-iis handling capability of the terminal pertains
to trucks that can be handled on the wharf. For this subsystem, cargo is
tvansferred directly between the vessel and the truck. This capability depends
on the shipping capabilities, the land transport mode selectinns, and the com-
peting car~go transfer operations on the wharf.
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TAKE V-9

urnar Horowhil Natpl aniN

hier Travl pecet o6 hf ace puratlual Truo bore ef Vehcle hitipim Line N/ghwy
ef Lane u Traffic Factor Factor Capacity Op.rtin Interval Factor Cpxlty
(A) w3) (M) ID) IM* IF I) IN) (1) ,)a

I.I1 1.0 M.00 0.330 0.3 0.240 9.7 20.00 300.00 0.67 11334 ITM
0 20.00 0.330 0.3W 6.20 32.435 20.00 300.000 0.167 37475 NIPN

2.1:: 2:.3 0.33 0.M 0.2 20.00 304.400 0.M0 7847 STONgle W 2.W *6336 0.3 *246 3 20.00 300.000 0.900 2M00 NI
0l"ey 2 1." 3.NO 0.460 0.40 0.337 9.M77 20.00 250.000 1.40 112 ITOM

I." 30.000 0.140 0.40 0.337 32.405 20.000 290.10 1.0 SRI3 NTOI

Mt~lSI 19101 MIT

atieratinal factor crs mNvent factor a kalt factor I facility M factor

HTotul g oef restrictim, owdusy serving eh gate. o

Aver a" w Tract Hours of Average Operational sate

of Lane Capacity Operation Delay Factor Capacity
Gate (A) (3) IC) (MI (Ela (FM#

Ite 1 2.00 9.773 20.000 1.500 0.438 6841 GTOH
2.00 32.485 20.000 1.500 0.438 22740 NTOH

Set, 2 3.00 9.773 20.000 2.00 0.417 7330 STUW
3.00 32.485 20.000 2.000 0.417 24364 NTOW

TOTAL 14171 ITON

47104 NTON

f0perational factor multiple lane factor x facility use factor
0•FeAu IuCuEu4•OD

TABLE V-li
CONYOY CAPACITY

Convoy Convoy Convoy
CON onent Highway sate Co" onent Component Convoy
I of Carlo Capacity Capacity I of Highway Iof Bate CapWcity

(A) (3) (C) (O-At x) (E[ Au C) (F)C

0.591 19181 14171 11470 8474 9474 PTON
0.598 63757 47104 38125 26167 29167 NTON

#F The lenser of (D) and (E).
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TABLE V-12
FLATM/DISMAI1 MUSLIS CAPAMILITY

Flattud Cuataiu
Handling HandlinMarf capabil ity cpabili y

I 2 75 0 TON
1 2 16 0 1TON

43 0 STON
107 0 TOWN

Total 117 0 STEN
293 0 MTO

TABLE V-13
TRUC ED-RAMP CAPABILITY

Average
Handling Handling Tract Hours of End Raw

d Position Rate Capacity Operation Capability
(A) (D) 1C) (D) IE)f

- - - - - - - - - ---.

Truck Reap 1 2.00 4.00 20.00 20.00 3200 STON
rack Ramp 2.00 4.00 60.00 20.00 9600 TON

Truck Rap 2 1.00 4.00 20.00 20.00 1600 STON
Track Req 2 1.00 4.00 60.00 20.00 4800 NTOW

Total 4900 STE
14400 NTON

TABLE V-14
YAN HANIDLINS CAPABILITY

Van Avera Tr Van
Handling Headling Truck Hours of Operational Handling
Positions Rate Capacity Operation Factor Capability

Ieck (A) (3) (C) (D) ME)' (F)..

Dock 1 10.00 1.000 16.000 20.000 0.030 98 STON
ck 1 10.00 1.000 40.000 20.000 0.030 244 NTON

Dock 2 20.00 1,000 14.000 20.000 0.250 1400 STOW
Dock 2 20.00 1,000 40.000 20.000 0.250 4000 NTON

Total 168 STOE

4244 NTON

#Operational factor • opsretional use factor x facility use factor

- ------------------------
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b. Railcar Processins Tables. The POPS programs generate
separate tables for the track capacity (table V-16) and railcar handling cap&-
bilty. The total railcar handling capability equals the sum of the end-ramp
capacity and the flatcar/chassis and boxcar capabilities, which are shown
separately in tables V-16 through V-18, respectively.

TABLE V-15
TVAc CAIACITY

Aueraga
Train Railcare Railcar Facility Track
par bay per Train Capacity UsO Factor Capacity

Track (A) (3) 1C) (3) (E)o

Track t0.00 20.00 49.32 0.50 4932 IT8M
Track 1 10.00 20.00 147.47 0.50 14747 INTH

Track 2 5.00 12.00 49.32 0.50 1430 ITO
rrk 2 5.00 12.00 147.47 0.50 4424 NTO=

ITotal 4412 $TIN
... 19171 NTOH

TABLE V-16
RAILCA 9,V-AW CMCITY

Fickap/ Avers"Travel De|ley haterclka LoWMinld NIIs of FIt/car Raillcar End A
Tim Tim Tim Tim OuWatim pwr Track Cacity tvity
T(Awl III M 0 4314ng. Lo (1) s df w u R icar (F)(9).112,

5.00 :4.47 0.09 3.33 20.00 13.33 50.0 3314 ITSH
5.00 36.67 0.9 3.33 20.00 13.33 150.00 31 ITS

2 5.0 53.00 0.92 5.0 20.00 20.01 153.0 10141 IM

Total 91 ITON
20N72 lITO

TABLE V-17
FLATCARICFC WANI.U CAPABILITY

Flatcar COFC
Handling y Handling

ahrf Capability Capaili y

1 2 190 0 STON
t 2 474 0 TIIN

0 0 STON
00 WuT

------------------------

Total 190 0 gTy
474 oNIol
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TABLE V-18
IMICM IIGLIN CAPADILITY

~~~----------------- --- ------- -- ---------- -_------------------------_
Wacar Average liocar

Handlilg HaRdling Bncir HRurs of Operational Handlin
Positis Weate CIpacity pewratio Fator Capability

lock (AI (3) WC) (3) 1E) IF)M

lock 1 5.O 0.330 30.000 20.000 0.090 9 BTU
lock 1 5.00 0.330 75.000 20.000 0.090 23 NTON
Dock 2 4.00 0.330 30.000 20.000 0.250 19" STU
lock 2 4.00 0.330 75.000 20.000 0.250 495 NT'

Total 237 STON
711 MTDN

*eratinal factor operational use factor x facility uie factor
- -A-ixC- -E -------

6. Ternmnal Throughput Summary (table V-19)

The POPS programs also generate a summary table, which provides
the throughput capability for each of the subsystems at the terminal. For ship-
ping and staging, the table shows the relative capabilities of the facilities for
each type of shipping. The table also provides mixed capabilities for shipping
and staging, which are based on the ship mix supplied by the user. The table
also shows the combined terminal capability, which equals the sum of the limit-
ing subsystems of the truck and railcar processing subsystems.

At the bottom of the table, the final cargo throughput capability of
the terminal is shown. This capability is based on a weak-link analysis of the
mixed shipping and staging capabilities and the combined terminal capability.

7. Summary of Shipping/Mode Mix Percentages (table V-20)

This table summarizes several factors that provide insight into the
terminal operations resulting from user-supplied operation parameters. The
ship mix selected by the user and stored in the parameter file is ehown along-
side the actual shipping mix in terms of cargo moved by each type of ship.
The actual ship mix shows the percentage of cargo moving through the terminal
on each type of ship. The table also provides a similar comparison of the land
transportation mode mix and summarizes the final mode mix of railcars and
trucks along with the average vehicle capacities. The table then provides
throughput capability factors, which are based on the capability of each of the
major subsystem. comprising the terminal. Factors generated for different
terminals can be compared to deter'mine the relative efficiencies of the termi-
nals. The factors also demonstrate where operational or physical enhancements
should be made to increase terminal throughput capability.
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TABLE V-19
umiaI NIus THPNPIT -W

*ippq Stgiug ____ __ _ Toruiual Capaility

bredbulk Capaility: breinablkhorpi Truck UNmiliaqo uu/rc mdig
cuwrud Nit112? STwlday 2710 1101Kday I r a cum

3544 9TS/day 0775 ITS/dy 4375 UTUiday 14 4111K/day
23147 111Kday

owl Capability I tOern hto camcit Flatbod Namilisgi
14171 TMIS4917 STUN/day

In4 STU/day 3521 111Kday 47104 NITS/day 14493 HISN/day
$40 ITS/day 1012 KTIN/day v Wa d aii

MS Cpablitya ~4244 NION/day
an~ ~ ~ loitIit Ia425 SITUN/day 407 111W/lay Railcar audlimga

170 H~l/dy 123 11KdayRailroad Capaityi Railcin Loadiag:

Cutaior Capability: Cmtaime Capacity. 4412 STUN/day Flatcu:t
19171 KTlN/day 87133STNday

I 1111,day 0 TOllsday na
I STUN/day 0 PS/Nday 217 STUN/lay
0 HTIl/day 0 N11Kday 713 hUN/day

hiled Capability. Nixed Capacity. Cuabimnd Capacity:

195 TUN/a 403 STUN/day 2013 STUN/day
5407 HIPN/day 1927 HIMN/day 46274 N11K/day

Total Cargo Throoghpat i 193 STUN/day
5407 HIPN/day
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TABLE V-20
IilmuV w miwimfllOiac l fll IqNTME3

S.............. i;; .. .....
Ispat Actual

hip Nis Pcmtag Prcentage

kaukhulk 0.3m300 0.63611
bar 0.10000 0.06073
Au 0.15600 0.30316
Comntainr 0.39100 0m00000

Shippill
Support ktul

Redod I Prcetage Porcosta

Coavoy 0.55733 0.42500
Flatbid 0.06097 0.22170
Von 0.06097 0.06404
Chassis 0.05226 0O,000W
Flatcar 0.15523 0.27949
Soncar 0.0697 0.00977
COFC 0.06226 0.00000

Average Truck a 0.71074 %@W m six, 9.77313 STON, 32.43540 WON
Average Railcar 0.23926 mode Ws, 49.32456 STON9 147.46710 NTON

Terminal capacity per foot of vhaf. ( 2065 ft total)

3,ii * 1.0 STONIFT, 2.7 NION/FT
Stagng ' 3.2 STONIFT, 9.3 TONI/FT
Tuwmifal Handling 10.0 SONIGFH , 32.1 NTON/FT
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APPENDIX A

EDU1N FUNCTIONS USED IN POPS

In POPS, the DOS Line Editor (EDLIN) is used to create, edit, and display data
files created for each port or terminal. To start the EDLIN function. the user must
be in DOS. If In BASICA. type in SYSTEM to access DOS. To create a port file,
use the following procedure.

Enter Edlin B: Name or port terminal
Press return and file will be created
Note that the prompt for EDLIN is an asterisk(*).

Once the format sheets from appendix B are completed with port data, the user
can create a port file. To enter the port data, the EDLIN command "I" is used.

Enter I, press return
Screen will show 1:*
Enter first line of data according to format in appendix B
Press return
Screen will show 2:*
Continue data entry until completed, then press CTRL&BREAK simultaneously

to discontinue data entry
To save data on disk, enter E; press return.

Be sure the disk has enough memory to save entire file.

Other EDLIN commands used most commonly in editing files are as follows:

L - Provides a list of the data entered and allows user to review information
entered; 20L will list data starting at line 20.

D Allows the user to delete data lines as necessary; 30d deletes line 30, and
30,32d deletes lines 30, 31, and 32.

I - Allows user to insert new data lines; 171 allows insertion of a new line at 17
and the previous line 1? becomes line 18.

Q - Allows the user to exit EDLIN without saving changes made during editing
session; when Q is entered, the computer responds with abort edit (Y/N)?,
respond Y to not save changes.

Left and right arrow keys - Allow the user to move back and forth in a data
line.

F3 key - Allows the user to move to the end of the data line.

Other EDLIN commands, if needed by the user, are explained in the Disk Oper-
ating System (DOS) User Manual.
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APPENDIX S

SAMPtE INPUT FORM FRM POR DATA FILE

p CWAT ANC IS N T s m DoRK R KT!DE13 1X$. L2S

Uam DATA

jW, mMT wkpu W.UPH WCRAN WCOhTCN WSTRNR WAILA WSRMU WI4ARPU UDSTR WLITtSS V TSWED

...-.-..-.-

ICRAIE 110CM 3.CMN LLOCEN COCRN

Part Name
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