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INTRODUCTION 

This report documents the corn model. Additional reports document soy-
beans, hard red winter wheat, soft wheat, hard red spring wheat. durum wheat. 
and grain sorghum models. A tutorial report and model and data requirements 
report are published separately. 

In this report. the documented programs. data files and output listing 
are included. For the compilation and execution of the network model, the 
three Fortran 77 programs and six data files are presented. The programs have 
to be compiled and run in a sequential order (programl followed by program2, 
etc.). The data. must be entered into the corresponding data files. 

The documented FORTRAN 77 programs and grain related data files used in 
the model are provided. However, the documented programs and data files 
cannot be used to execute the model. In each program or data file, expla-
nations are included to provide more detail to the user. 

The intermediate output listing and final output listing are included in 
this report. The intermediate output listing is printed in order to explain 
the feasibility of the data provided. The final output listings show the 
optimal result of the transportation network model. 

The model was calibrated with Federal Grain Inspection Service, U.S. 
Department of Agriculture, trade data. Special adjustments used in this cali-
bration are noted in the calibration section. The calibrated model data and 
source code programs are included on the attached diskette. 
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C 
C ---- 	* 	 CORN1.F 	 • 
C ---- * 	-Documented on 	 SEPT 1990 	 • 
C ---- * 	Run on 	- 	. 	a 386 machine 	 * 
C ---- * 	Compiler used 	 MOP Fortran 	 .* 
C ---- • 	Grain used 	 CORM (CNN). 	 • 
C ---- • 	Data files used 	 F1,F2,F3,F4, and Fe. 	* 
C ---- * 	Trace file 	 U6 	 * 
C ---- • 	Input file for COM 	U12 	 Is. 
c ,... flpseArgoellp.i...rnesibliplo.f. ****** ...,* ******** free *************** 

C -- -- Declaration. 

C ---- The array size used is 64000. 

COMMON /80/ K, OPERATION 

COMMON /01/ IARCC64000) /02/ JARC(64000) /03/ L0MR(64000) 
COMMON /04/ UPPR(64000) /05/ KOSTC64000i 
INTEGER 	UPPR 

INTEGER U1,U243,U4,U11,U9,U6,U12 

C ---- Unit number for each file. 

C ---- U1 is the unit number for data file, F1.crn. 
C ---- Ff.crn contains information about the model. 

C ---- U2 is the unit number for data file, FILE02.crn. 
C ---- F2.crn contains TRUCK mileage information. 

C ---- U3 is the unit number for data file, F3.crn. 

C ---- F3.Crn contains RAIL costs information. 

C ---- U4 is the unit number for data ffle,F4.crn. 

C ---- F4.crn contains BARGE costs information. 	. 
C ---- US is the unit number for data file, Fil.crn. 

C ---- F8.crn'contains information about SUPPLIES and DEMANDS. 
C ---- U9 is for data files, FILE09.crn. 

C ---- F9.crn contains the NAMES of all the regions. 

C ---- U6 is the unit number for a temporary trace file. 

C ---- The trace output file is used to check that the program is 
C ---- working correctly. 

C ---- U12 is the unit number for the output file. 

C ---- The output produced is used as an inpat file for the next 
C ---- program, CORN2. 

U1 • 13 

U2 a 14 
U3 • 15 
U4 6 16 

ua a a 
U9 • 9 

U6 • 17 
U12 • 12 

C ---- Diagram used to show the flow of this program, CORN1.F: 

1. 
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C ---- 
C ---- 	 U1,U2,U3,U4,U8,U9 (input files) 
C--.- 	 I 
C.-.- 	 - 	 I 
C-.-- 	 . 	 v 	 . 
C ---- 	 CORN1.F (program) 
C---- 	 I 
C---- 	 / 	% 
C.-.-.. 	 . / 	% 

	

V 	V 
C ---- 	 U6 (trace) 	U12 (input to CORN2.F) 

C ---- To open files for reeding and writing 

OPEN (UNIT • UT, FILE • , F1.CRIP, STATUS • 'UNKNOWN', 
I 	ACCESS • 'SEQUENTIAL', FORM a 'FORMATTED') 
OPEN (UNIT • U2, FILE • IFILE02.CRIII, STATUS • 'UNKNOWN', 

1 	ACCESS a 'SEQUENTIAL', FORM • 'FORMATTED') 
OPEN (UNIT • U3, FILE • 4 11 3.CRIP, STATUS a 'UNKNOWN', 

I 	ACCESS • 'SEQUENTIAL', FORM a 'FORMATTED') 
OPEN (UNIT • U4, FILE • IFA.CROP, STATUS • 'UNKNOWN', 

I 	ACCESS • 'SEQUENTIAL', FORS ii BFORNATTED 1 ) 
OPEN (UNIT • 118, FILE • 'FII.C111 1 , STATUS • 'UNKNOWN', 

I 	ACCESS • eSEQUENTIAL', FORM a 'FORMATTED') 
OPEN (UNIT • U6, FILE a 'FILE06_2.CRIII, STATUS a 'UNKNOWN.',. 

I 	ACCESS • 'SEQUENTIAL', FORM a 'FORMATTED') 
OPEN (UNIT a U12, FILE • IFILE12_2.CRW, STATUS a 'UNKNOWN', 

1 	ACCESS • 'SEQUENTIAL', FORM a 'UNFORMATTED') 

C ---- Initialisation and mein program. 
C ---- INFN is e large number used to initialise the amount produced 
C ---- in each region. 
C ---- LOWE is the amount of grain demanded in this model. 
C ---- UPPR is the amount of grain supplied in this model. • 
C ---- COST is the cost of transportation for (tech region. 
C ---- DRIVER is • subroutine used to read in the data files and 
C ---- invoke other subroutines, SURPLS, DEMAND, WRITER, PELVTR, . 
C -- -- and RELVTR. 

INFN 	. 1. 99999999 
DO 1100 C • 1, 64000 
LOWR(K) 	* 0 
UPPR(1) 	• !NM 
KOST(C) 	• 0 

1100 CONTINUE 
C 	 a 0 

CALL DRIVER 
STOP 
ENO 

C 	  
C 	 WRITER 
C ---- Write all nodes, lam, jarcs, lour, uppr and cost 
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C ---- to the data file in the unit number U12. 

SUBROUTINE WRITER C N, NODE, I, J, K, L, M ) 
DIMENSION - 	1(1), JCR), K(N), LCN), M(N) 
INTEGER U1,U2,U3,U4,U8,U9,U6,U12 -  

C ---- Write NC= number of arcs), NODEC= number of nodes), 
C ---- 	IC. IARC), J(/ JARC), 101 (. LOUR), LC= UPPER), MORKOST). 
C ---- N(.NCIOES) to the next program, CORN2.F. 

WRITE CU12,510) N, NODE, I, J, K, L, *, N 
5.10 FORMAT C 2010 ) 

ENDFILE U12 
RETURN 
END 

C 

C 	 DRIVER 
C --..- Reed in data and invoke other subroutines. 
C ---- Read in the number of surplus, deficit, river 
C ---- and port locations and their code names. 
C ---- Calculate the number of nodes connected. 
C ---- Read in the loading and unloading costs. 

SUBROUTINE DRIVER 
COMMON 1A1/ NOSR, MOOR, MORE, MOPE, NOFW 
COMMON /A2/ NOTP, NOTF, NDAYC4) 
COMMON /A3/ SRNO, RENO, ORNO, PEND, FIND, DMND 
COMMON 1A41 SINK, SICE 
COMMON /81/ SRON(70) /02/ DRONC70) /111/ RIVR(45) 
COMMON /04/ PORTC20) /115/ F101(25) 
COMMON /F3/ TLOS, RLOS, TLOR, RLOR, BLON D  SLOP 
COMMON /F4/ TRIO, RWID, TRIR, RRIR, BRIR, TRIP, RRIP, BRIP 
COMMON /GO/ K, OPERATION 
COMMON /01/ IARC(64000) /62/ JARC(64000) /03/ LOWR(64000) 
COMMON /04/ UPPR(64000) /85/ KOST(64000) 
DIMENSION 	TITLC16) 
INTEGER 	TITL 
INTEGER 	MO, RENO, GRID, PEND, FRND, DMND 
INTEGER 	SINK, SICE 	 . 
INTEGER. 	SROS, DRON, RIVR, PORT, FROM 
INTEGER 	UPPR, ARCS 
INTEGER U1,U2,U3,U4,U8,U9,U6,U12 

C ---- Outline the layout of the output. 

500 FORMAT C 20A4 ) 
510 FORMAT C 2014 ) 
520 FORMAT ( 10F8.3 ) 
600 FORMAT C 1N1, 5X, 'NETWORK GENERATOR', /, 

1 	 6X, 'FOR GRAIN SHIPMENT PROBLEM', // ) 
610 FORMAT C 6X, 'SUPPLY', 115, 6X, 'DEMAND', 115, / ) 
620 FORMAT C 6X, 1 7???????????????????????????????????????? 1 , /, 

1 	 6X, 'INFEASIBLE NETWORK. DEMAND EXCEEDS SUPPLY', /, 
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2 	 6X, 1 7777777777???????????????77??????????????', / ) 
650 FORMAT C 317, 3110 ) 

C ---- Write the heading and read and write the title CT1TL) of grain. 

WRITE CU6,600) 
READ (111,500) TITL 
WRITE (U6,500) TITL 

C ---- Reed in the number of surplus CNOSR), deficit (MOOR), river (MORE), 
C ---- port (ROPE) and foreign regions CNOFR); the time period (NOTP) and 
C ---- the number of days (MOAT) in each time period. 
C ---- Reed in the code names of ell the surplus regions (SIGN). 
C ---- Check that there is a region before reading the code name. 
C ---- ORES stores the code numbers for the deficit regions. 
C ---- RIVE stores the code numbers for the river 	regions. 
C ---- PORT stores the code numbers for the port 	regions. 
C ---- FREE stores the code numbers for the foreign regions. 

READ (U1,510) NOSE, NODE, MORE, ROPE, NOFR 
READ CU1,510) BOTP, C IIDATC1), I a 1, NOTP ) 
READ (DI,E00) C SIMI), I a 1, NOSR ) 
IF C MOOR .GT. 0 ) READ (U1,500) C (mem, : = 1, MOOR ) 
IF C MORE .GT. 0 ) READ CU1,500) C RIVRCI), I is 1, MORE ) 
IF C MOPE .6T. 0 ) READ (U1,S00) C PORTCI), I • 1, ROPE ) 
IF C *OFR .OT. 0 ) READ CU1,500) C FIGNCI), I • 1, 110FR ) 

C ---- Calculate the number of shipments by time. 
C ---- Find all the connecting nodes in this model. 

..-_ 
NOTF _ 	s NOTP + 1 
SEND 	• NOTF • NOSR 
DUD 	• NOTF • MOOR • SIND 
REND 	a NOTF • MORE • DINO 
PEND 	• ISCITF • ROPE • RENO 
FRND 	' v NOTF • NOFR • PEND 
DEMO 	• MOOR • NOFR • FIND 
SINK 	a DEMO • 1 
RICE 	a SINE • 1 
NODE 	• SIC! 

C ---- Need iit the loedingCLO) and unloading(RI) factors. 
C ---- T stands for Truck, R for Rail, S for Ship and II for Barge. 

READ (U1,520) TLOS, RLOS, TLOR, RLOR, SLOR, SLOP 
READ (U1,520) TRIO, RRID, TRIR, RRIR, IIRIR, TRIP, RRIP, BRIP 

C ---- Initialisation and invoke other subroutines. 
C -- -. IPRD is the amount of grain produced. 
C ---- IEXP is the amount of grained demanded. 
C ---- Find the cost of transportation (RIVER) by calling RELVTR. 
C ---- Find the cost of transportation (PORT) by calling PELVTR. 

IPRO 	• 0 
IEXP 	v. 0 
Z 	 •0 



CALL SURPLS ( IPRD ) 

IF ( MORE .GT. 0 ) CALL RELVTR 

IF ( MOPE .GT. 0 ) CALL PELVTR 
CALL DEMAND ( IEXP ) 

C ---- Invoke WRITER to write data to an output file. 

K 	 a K • 1 

!ARCM • SINK 
JARC(K) 	• ONCE 
!Ammo a IEXP 
UPPRCK) 	a !PRO 
WRITE (U6,610) IPRD, IEXP 

IF ( IEXP .GT. !PRO ) WRITE (U6,620) 
ARCS 	a g 

WRITE (U6,650) SINK, ONCE, NODE, ARCS 

CALL WRITER ( ARCS, NODE, !ARC, JARC, LOUR, UPPR, KOST ) 
RETURN 

. END 

C 	 

C 	 SURPLS 

C ---- SURPLS is used to find out ell the details relating to 
C ---- the surplus regions such as the costs of transportation, and 
C ---- storage from each surplus region to all the river regions, 
C ---- port regions, berg. locations and barge (river) loading points. 

C ---- Invoke subroutine, GENARC to generate the appropriate arcs 
C ---- connecting the nodes. 

_ 

SUBROUTINE SURPLS C IPRO ) 

COMMON /A1/ NOSE, NODE, NOME, MOPE, NOFR 
COMMON 1A2/ NOTP, NOTF, NDAY(4) 
COMMON.  1A3/ SEND, REND, DIND, PEND, FRNO, DEMO 
COMMON 1A4/ SINK, SRCE 

• COMMON /111/ SRGN(70) /82/ DRON(70) /83/ RIVR(45) 
COMMON 114/ PORT(20) 

COMMON /C1/ SOTR(70,70) 1C21 SORL(70,70) 
COMMON 1C31 SRTR(70,45) 1C4/ SRRL(70,45) 

COMMON /C5/ SPTR(70,20) 106/ SPRL(70,20) 
COMMON 1a11 RAIL, TRUCK, BARGE, SNIP, PERIOD, CNOICE 
COMMON /Et/ SPLY(70) 

COMMOW/F1/ STOR(70) 1F2/ SCSTC4) 

COMMON /F3/ TLOS, 'LOS, TLOR, RLOR, OLOR, SLOP 

COMMON /F4/ TRIO, RRID, TRIR, ERIE, BRIE, TRIP, RRIP, BRIP 
COMMON /GO/ K, OPERATION 

COMMON /81/ IARC(64000) /82/ JARC(64000) /03/ LOWR(64000) 
COMMON /84/ UPPR(64000)‘ /85/ K05T(64000) 

COMMON /111/ IDEN(70), ALFA(70), SETA(70) 
INTEGER 	SEND, RENO, DEMO, PEND, FEND, WIND 
INTEGER 	SINK, SRCE 
INTEGER 	SRGN, (IRON, RIVR, PORT, FROM 
INTEGER 	UPPR 

INTEGER U1,U2,U3,U4,U8,U9,U6,U12 
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500 FORMAT ( 20A4 ) 
520 FORMAT ( 10F8.3 ) 
610 FORMAT ( 6X 'SUPPLY', F15.0) 
820 FORMAT ( &X, 'UNIT • 1 (THOUSAND BUSHEL)'. /) 
830 FORMAT ( 6X, 'UNIT • 2 (THOUSAND SHORT TON)', /) 
840 FORMAT C 6X, 'UNIT • 3 (THOUSAND METRIC TON)', /) 

C ---- Read in the amount of grain produced (SPLY) and the storage 
C ---- capacity (STOR) of each surplus region. 

READ (U8,520) ( SPLY(I), I • 1, *051 ) 
RIND (Ut,S20) ( STORM, I • 1. NOSE  ) 

C ---- Read in the cost, rail, truck, barge and ship factors, and period 
C ---- chosen tot be blocked. 

READ (U1,520) COST, RAIL, TRUCE, BARGE, SNIP, PERIOD 

C ---- Read in the conversion factor and the choice of measurement 
C ---- used. Display the appropriate message. 

WEAN (01,520) OPERATION, CNOICE 
IF (CNOICE ,.10. 1.000) iiitItICIT.1120) 
IF (CNOICE AO. 2.000) VRITE(17,830) 
IF (CNOICE : .1141. 3.000) WRITE(17,840) 

C ---- Calculate the storage cost for each period, SCST(N). 
C ---- There are NOTP periods and the cost is COST. 

IF C NOTP .LE. 0 ) GO TO 1200 
00 1100 N • 1, NOTP 
SCST(11) 	* COST • FLOAT(NDAY(N)) • 1000.0 / 365.0 

1100 CONTINUE 
1200 CONTINUE 

C ---- Read in the mileage (by truck, Ti) from each surplus region 
C ---- to all the deficit regions . 

DO 1300 I • 1, NOSR 
READ (U2,520) ( SOT0C1.41). 41 • 1 . MOON ) 

1300 CONTINUE 	' 

C ---- Read in the rail costs (IL) from each surplus region to all 
C ---- the deficit regions. 

DO 1400 I gb 1, NOSE I 
READ (U3,520) C son(:,4). J • 1. NOON ) 

1400 CONTINUE 

C ---- Read in the mileage (by truck, Ti) from each selected (river) 
C ---- barge loading location linked with all the surplus regions. 

READ (U2,520) ( SRTR(1,1), 1 • 1, NOSE ) 

C ---- Read in the. rail costs(RL) from each surplus-region to all 
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C ---- the river regions. 

• DO 1600 I • 1, NOSR 
READ 	(U3;520) ( SRRL(I,J), J • 1, MORE ) 

1600 CONTINUE 

C ---- had in the mileage (by truck, TR) from each surplus region 
C ---- to all the port regions. 

O0 1700 I • t, MORI 
READ (U2,520) ( SPTI(I,J), J s t, ROPE ) 

1700 CONTINUE 

C ---- Read in the rail costs(RL) from each surplus region to 
C ---- all the port regions. 

DO 1800 I • 1, ROSA 
READ (U3,520) ( SPIL(I,J), 4 • 1, MOPE ) 

1800 COIATINUE 

C ---- Read in the altos and betas of the surplus regions. 
C ---- Currently not used. 

READ (Ut,520) ( ALPA(It, !NYACK), I • 1, NOSR ) 

C ---- Read in the selected barge (river) points which linked with 
C ----. the surplus regions. 

READ (U1,500) ( !OEM), I • 1, NOSR ) 

C ---- Find the amount produced, and storage capacity of each of 
C ---- the surplus -region. 

DO 4000 I • 1, NOS. 
ALF 	• ALFACL) 
SET 	• SETA(I) 
NF 	• I 

IA 	• NOT, • ( IF - 1 ) 
K . 1g • 1 

IARC(K) 	• SICE 
JARC(K) 	• IA • 1 
UPPR(K) 	1,  SPLY(NF) * 1000.0 
IPRO 	8 !PRO • UPPR(K) 
ISTR 	• STOR(NR) 
IF ( NOTP .LE. 0 ) SO TO 2200 

C ---- Find the storage cost(SCST) and amount produced 
C ---- per quarter for each surplus region. 

, 
DO 2100 N • 1, NOD 
K s K + 1 
IARC(K)• 	• JARC(K-1) 
JARC(K) 	• IARC(K) • 1 
UPPR(K) 	m ISTR 
KOST(K) 	• SCST(N) . 
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2100 CONTINUE 
2200 CONTINUE 

C ---- Find the mileage(by truck) and calculate the cost by truck. 

DO 2400 M a 1, NOON 
MT 	• n 
JA 	v MOTF * C MT - 1 ) + SRND 

C ---- Check that the TRuck mileage from the surplus region 
C ---- to the deficit region is feasible. 
C ---- If the mites.* is greater than 9999 then it is ignored else 
C ---- the total. cost includes the loading and unloading cost 
C ---- is calculated. 

COST 	• SOTR(11F,MT) 
IF ( COST .LE. 225 ) TUB 
COST • C 0.066374 • 0.104892 • COST) 
ELSE IF ( COST .GT. 225 .and. COST .LE. 245 ) TEEN 
COST 	v ( 23.67 • 0.8 • COST ) 
ELSE IF C COST .ar. 245 ) TEEM 
COST 	a C 0.68037 • 0.093976 • COST ) 
ELSE IF ( COST .GE. 9999. ) TEEN 
GOTO 2300 
END IF 

COST 	• C COST • TRUCK • TLOS • TRIO ) * 1000.0 

CALL GENARC ( IA, JA, COST ) 
2300 COMTINUE 

C ---- Check that the RaiL cost from the surplus region to 
C ---- the deficit region is feasible. 
C ---- If this cost is greater than 999 then it is ignored else 
C ---- the cost (including loading and unloading) is found. 

COST 	v SORL(11F,NT) 
IF ( COST Al. 999. ) GO TO 2400 
COST 	• ( COST • RAIL • RLOS • RRID ) * 1000.0 
CALL GENARC ( IA, JA, COST ) 

2400 CONTINUE 
2500 coartaua 

C ---- Invoke the subroutine SERIAL which 
C ---- check that all inputted date are corrected. 

IONT 	s IDIOM 
CALL SERIAL C IDNT, SORE, RIVR, MT ) 
IF C NT .ES. 0 ) GO TO 2600 
JA 	v NOTF • ( NT - 1 ) • DIND 

C ---- Find the mileage (by truck) from surplus region to the river 
C ---- regions. If it is greater than 9999 then it is ignored 
C ---- else the total cost by truck is found. 

8 
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9 
COST 	• SETR(NF 1 1) 
IF C COST .LE. 225 ) THEN 
COST • ( 0.066374 • 0.104892 * COST) 
ELSE IF (-COST .GT. 225 	.and. 	COST .LE. 245 ) THEN 
COST 	• ( 23.67 • 0.0 * COST ) 
ELSE IF ( COST .0T. 245 ) THEN 
COST 	C 0.68037 • 0.093976 • COST ) 
ELSE IF C COST .GE. 9999. ) THEN 
GOT* 2600 
END IF 

COST 	• C COST • TRUCK 	TLOS • TRIO. ) • 1000.0 

CALL GENARC C IA, JA, COST )- 
2600 CO*TINUE 

C ---- Find the rail cost from the surplus region to 
C ---- the river regions. If it is greeter than 999 then 
C ---- it is ignored else the cost by rail is found. 

DO 2800 * • 1, NORE 
IT • 

JA 	• *OTF • C IT - 1 ) • ORNO 
COST 	• SitRi.C*F,NT) 
IF ( COST .8E. 999. ) GO TO 2700 
COST 	• C COST • RAIL • RLOS • RRIR ) • 1000.0 
CALL GENARC ( IA, JA, COST ) 

2700 CONTINUE 
2800 COITINUE 

C 	Find the mileage(by truck) 'from the surplus region to 
C 	the port regions. If it is greater than 9999 then- 
C 	it is ignored else the total cost by truck is found. 

DO 3000 PI 	1, NOFE 
NT 	a N 

JA 	• NOTF • ( ST - 1 ) • REND 
COST 	• SFTECNF,NT) 
IF C COST .LE. 225 ) THEN 
COST • ( 0.066374 • 0.104892 • COST) 
ELSE IF C COST .GT. 225 .and. COST .LE. 245 ) TEEN 
COST 	C 23.67 • 0.0 • COST ) 
ELSE IF ( COST .GT. 245 ) THEN 
COST 	• C 0.68037 • 0.093976 • COST ) 
ELSE IF ( COST .111. 9999. ) THEN 
GOTO 2900 
ENDIF 

COST 	• C COST * TRUCK • TLOS • TRIO ) • 1000.0 

CALL GENARC C !A, JA, COST ) 
2900 CONTINUE 

C ---- Find the rail cost from the surplus region to 
C ---- the port regions. If it is greater than 999 then 



C ---- it is ignored else the cost by rail is found. 

COST 	• SPRLOIF,NT) 
IF ( COST - .GE. 999. ) GO TO 3000 
COST 	• ( COST * RAIL + RLOS + RRIP ) * 1000.0 
CALL GENARC ( IA, JA, COST ) 

3000 CONTINUE 

3900 CONTINUE 

4000 CONTINUE 

C ---- Display the total amount of grain produced into an intermediate 
C ---- file (FILl_062.0rn) 

WRITE(t7,610) (IPRO/OPERATION) 
RETURN 

END 

C 

C   RELVTR 
C ---- RELVTR deals with all the river regions. 

C ---- RELVTR is used to find the transportation costs from river 
C ---- regions. 

C ---- It calculates the truck 17. rail cost and choose the minimum 

C ---- cost and invokes subroutine GENARC to generate an arc with 
C ---- this minimum cost. 

SUBROUTINE RELVTR 

COMMON 1A11 NOSE, NODE, NONE, ROPE, NOFR 

COMMON 1A2/ NOTP,ROTP, NDA1(4) 

COMMON 1A3/ SEND, RENO, DINO, PEED, MO, MD 

COMMON /82/ DRON(70) /83/ RIVR(45) 
COMMON 184/ PORT(20) 

COMMON 1C1/ ROTR(70,70) 1C2/ RDRL(70,70) 

COMMON /C3/ RIBC1(70,45) /C5/ RPRO(70,20) 
COMMON /01/ RAIL, TRUCE, BARGE, SNIP, PERIOD 

COMMON /F3/ TLOS, RLOS, TLOR, IRON, SLOE, SLOP 

COMMON /F4/ TRIO, RRID, Till, ERIE, BRIE, TRIP, RIP, SNIP 
COMMON /110/1  IC, OPERATION 

COMMON /81/ IARC(64000) /82/ JARC(64000) /03/ LOVR(64000) 
COMMON /84/ UPPRO54000) /05/ COST(64000) 

COMMON /N1/ 10111(70), ALFA(70), BETA(70) 
DIMENSION 	ION1(10), 1012(10), I0N3(25) 
INTEGER 	SEND, REND, 01111(1, PEED, FIND, OMND 
INTEGER 	ORG8, RIVR, PORT, UPPR 

INTEGER U1,U2,U3,U4,U8,U9,U6,U12 
LOGICAL 	ICED 

500 FORMAT ( 20A4 ) 
510 FORMAT ( 2014 ) 

520 FORMAT ( 10F8.3 ) 

C ---- Read in the alfas and betas of the deficit regions. 

C ---- -Read in the selected shipping(port) points which linked with 
C ---- deficit regions. 

10 

.- 

• 	i . 



1 1 

READ 	(U1,520) ( ALFA(I), BETA(I), 1 = 1, MOOR ) 
READ (U1,500) ( 'DEEM, 1 • 1, NOSE ) 

C ---- Read in- the total number of selected barge (river) points 
C ---- and barge (port) points, and their respective codes. 

READ (111,510) ERRS, EPOS 
READ. (U1,500) ( 10111(1), I • 1, PRES ), C IDN2(1), I 0  1, NPES ) 

C ---- Read in the mileage Cby TRuck) of selected barge unloading 
C ---- locations linked 'pith each of the deficit region. 

READ (U2,520) C ROTW(1,4), 4 0 1, NOON ) 

C ---- Read in the rail (IL) costs of each river region 
C ---- linked with all the deficit regions. 

DO 1200 I • 1, MORE 
READ (U3,520) ( RDWL(f,4), 4 s 1, NODE ) 

1200 CONTINUE 

C ---- Reed,  in the barge (SG) cost (per bushel) from- each river 
C ---- region linked-with all of the selected barge (river) 	. 
C ---- shipping points. 

DO 1300 I 0 1, NONE 
READ (U4,520) ( IRSOCI,4), J n 1, NRES ) 

1300 COMTINUE 

C ---- Weed in the barge (SG) cost (per bushel) from each river 
C ---- region linked with ell the selected barge (port) shipping 
C ---- points. 

DO 1400 I a 1, MORE 
READ (U4,520) C IPSO(1.4), J 0 1 , NPES ) 

1400 CONTINUE 

C ---- Read in the number of river locations above the LBO 26 
C ---- and their codes. 

READ (U4,510) LAKE 	. 
READ (U4,500) ( 10113(1), I • 1, LAKE ) 

C ---- Set all the variables to the appropriate values 
C ---- and call SERIAL to check that all the required - 
C -- -- information is correctly inputted. 

_DO 3000 I • 1, MORE 
NF 	: I 
IDNT 	• RIVR(I) 
ICED 	• .FALSE. 
CALL SERIAL ( IONT, LAKE, I0N3, NT ) 
IF ( iir .NE. 0 ) ICED 0 .TRUE. 
IA 	0 NOTF . ( NF - 1 ) 4. ORM) 

..."... 
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C ---- Find the truck (TI) cost linking each river region with . 
C ---- all the deficit regions. 

DO 2200 N.  a 1, MOOR 
IONT 	* IDENCN) 
CALL SERIAL ( IONT, NOME, RIVR, NT ) 
IF ( IF AB. AT ) GO TO 2200 
MT 	. n 
ALP 	* ALFA(BT) 
BET 	• SETA(NT) 

C ---- If the truck cost is greater than 9999 then this cost 
C ----- is ignored else the total truck cost is calculated 

COST 	• ROTSCf.111 
IF ( COST .LO. 225 ) TNEM 
COST • C 0.066374 • 0.104892 * COST) 
ELSE IF ( COST .GT. 225 .and. COST .LE. 245 ) TREE 
COST 	• ( 23.67 • 0.0 * COST ) 
ELSE IF C COST .4T. 245 ) TRU 
COST 	• C 0.68037 • 0.093976 • COST ) 
ELSE IF C COST .GE. 9999. ) TEEM 
GOTO 2200 
ENOIF 

JA 	• NOTF * C ST - 1 ) + SIND 
COST 	• ( COST * TRUCE • TLOS • TRIO ) • 1000.0 

CALL GENARC C IA, JA, COST ) 
2200 CONTINUE 

C ---- Find the rail cost from each river region linked 
C ---- with all the deficit regions. 

00 2300 M • 1, NODE 
NT 	.5 
JA 	• NOTF • ( NT - 1 ) • SRNO 

C ---- If the rail cost is more than 999 than the cost is ignored 
C ---- else the cost by rail is calculated. 	. 
C ---- RAIL is the rail factor, RLOR is the loading cost and 
C ---- REID is the unloading cost. 

COST 	• RORL(NF,NT) 
IF ( COST .411. 999. ) GO TO 2300 
COST 	• ( COST • RAIL 4,  RLOR • REID ) • 1000.0 
CALL GENARC ( IA, JA, COST ) 

2300 CONTINUE 

C ---- The barge, cost(per bushel) is calc,ulated for each of the chosen 
C ---- barge(river) points. 

DO 2500 M 2 4 1, NIES 
IONT 	• 10111(11) 
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CALL SERIAL ( IDNT, MORE, RIVR, NT ) 
IF ( NT .EQ. NF ) GO TO 2500 
IF ( NT .E1). 0 ) GO TO 2500 
JA 	 NOTF * ( NT - 1 ) • DRND 

C 	If the cost by barge is greater than 999 then It is ignored. 
C 	If the river is iced then UPPR is set to 0, i.e, no passage 
C 	ia possible thus no grain is transported. 
C 	BARGE is a barge ratio which can be altered (see data file F1.SRG). 

COST 	• INEO(NF,N) • 100.0 
IF C COST .1E. 999. ) GO TO 2500 
COST 	* ( COST • BARGE • BLOB • BRIE ) • 1000.0 
CALL GENARC C IA, JA, COST ) 
IF C ICED ) UPPRCE-NOTP+(PER100-1)) 	0 

2500 CONTINUE 

C -. -- Find the barge cost for each selected barge(port) point 
C ---- with all the river points. 

DO 2800 VP • 1, NPES 
HINT 	• I10112(5) -  
CALL SERIAL C IDNT, ROPE, PORT, IT ) 
IF C ST .EN. 0 ) GO TO 2800 
JA 	e NOTF * C ST - 1 ) • RENO 

C 	If the barge cost is larger than 999 then it is ignored 
C 	else the total cost is calculated which includes the 
C 	loading(OLOR) and unloading (BRIP) costs. 

COST 	RPOO(NP,N) * 100.0 
IF C COST .GE. 999. ) GO TO 2800 
COST 	• C COST • BARGE • BLOB • BRIP ) * 1000.0 
CALL GEMARC ( IA, JA, COST ) 
IF ( ICED ) UPPRCK-NOTP*(PER100-1)) • 0 

2800 CONTINUE 
2900 CONTINUE 
3000 COSTINUE 

RETURN 
END 

•mosie 	PELVTO 
C 	PELVTN deals with all the data relating to port regions. 
C 	PELVTR is used to find transportation cost froe the port 
C ---- regions. The truck and rail costs are calculated. 
C 	If the cost is not feasible, then it is ignored. 
C ----" The variable, ICED is a boolean variable. It is used to 
C 	denote whether the river is iced or not. If it is iced, 
C ---- then ICED is set to true which means that the river is 
C 	blocked and no passage is possible. 

SUBROUTINE PELVTR 
COMMON 1A1/ NOSE, MOOR, NONE, MOPE, NOFR 
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COMMON /A2/ NOTP, NOTF, NOAT(4) 

COMMON /A3/ SIND, RENO, DRNO, PEND, FIND, DMND 
COMMON /14/ PORT(20) /115/ F161(25) 
COMMON /Cl/ PFSP(70,45) 

COMMON /D1/ RAIL, TRUCK, BARGE, SHIP, PERIOD 
COMMON /F31 TLOS, RLOS, TLOR, RLOR, BLOR, SLOP 

COMMON. /F4/ TRIO, RRID, Till, ERIE, BRIR, TRIP, RRIP, BRIP 
COMMON /GO/ K, OPERATION 
COMMON /61/ IARC(64006) /02/ JARC(44000) /63/ LOWR(64000) 
COMMON /641, UPPR(44000) /03/ KOST(64000)' 

DIMERSION ' 1013(16) 
INTEGER 	SEND, REND, DINO, PEND, FIND, DMNW 
INTEGER 	PORT, FROM, UPPR 

INTEGER U1,U2,U3,U4,118,U9,U4,U12 

LOGICAL 	I  ICED 
500 FORMAT ( 26A4 ) 

510 FORMAT ( 2014 ) 

520 FORMAT ( 1011 8.3 ) 

C ---- Read in the shipping costs of each port location linked 
C ---- with all the foreign regions. 

cia 1100 1 . 1, ROPE 
READ (U4,3204 ( PFSP(I,J), .1 is 1, NOFR ) 

1100 CONTINUO 

C ---- Read in the number of lakes used for export and their 
C ---- code names. 

• REAR . (U4,310) LAKE 

REAR (U4,500) ( 1003(1), I • 1, LAKE ) 

- 
C ---- Set ICED to false which means that the port is passable. 

C ---- Call SERIAL to check that ail the necessary. information 
C ---- is included. 

DO 2000 I sit, ROPE 
1111 	 alF I 

ICED 	.1 .FALSE. 
!MIT 	s'PORT(1) 
CALL SERINO IONT, LAKE, I013, NT ) 

IF ( NT JOE. 0 ) ICED • .TRUE. 
IA 	 s'NOTF * ( OF - 1 ) • REND 

C ---- Find the port (ship rates) cost of all the foreign regions 

C ---- and generate the corresponding arcs. 

C ---- Reset the value of UPPR if the port is ICED. 

00 1300 M s.1, NOFR 	 . 
NT 	 m , 14 

JA 	 • , NOTF * ( NT - 1 ) • FEND 

C ---- If the ship cost is greater than 999, it is ignored, 
C ---- else the total cost (including shipping* rates) is found. 
C ---- The condition of the port is checked', if It is iced then 
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C ---- no grain is transported, UPPR is set to O. 
C ---- SNIP is the ship ratio which can be altered (refer to F1.SRG). 

COST 	-= PFSP(NF,NT) * 100.0 
IF ( COST .GE. 999. ) GO TO 1300 
COST 	a ( COST * SNIP • SLOP ) * 1000.0 
CALL GENARC ( IA, JA, COST ) 
IF ( ICED ) UPPR(K•NOTP+(PER100-1)) go 0 

1300 CONTINUE 
2000 CONTINUE 

RETURN 
ENO 

C 	  
C - 	 me DEMAND 
C ---- DEMAND deals vith all the amount of grain produced 
C ---- from surplus regions and the amount of grain demanded by 
C ---- deficit regions. 
C ---- Read in the demand required by the deficit and foreign regions. 
C ---- Calculate the demand (per quarter) for the deficit and 
C ---- foreign regions. 	 . 
C ---- Find the total amount of grain supplied (UPPR) 
C ---- and demanded CLOVE). 

SUBROUTINE DEMAND C IEXP ) 
COMMON 1A1/ MOSR, NOM MORE, MOPE, *OFR 
COMMON- 1A21 NOTP, NOTF, MDATC4) 
COMMON 1A31 SEND, RENO, DEMO, PEND, FEND, DINO 
COMMON 1A41 SINK, SRCE 
COMMON /E2/ DONOC70) 1E3/ FOND(25,4) 
COMMON /F3/ TLOS, RLOS, TLOR, RLOR, BLOB, SLOP 
COMMON /F4/ TRIO, IRID, TRIR, IRIR, BRIE, TRIP, RRIP, BRIP 
COMMON /GO/ K, OPERATION 
COMMON /81/ IARC(64000) /02/ JARC(64000) /03/ LOUR(64000) 
COMMON /04/ UPPR(64000) /05/ KOST(64000) 
INTEGER . 	SEND, REND, DEMO, PEND, FRNO, DINO 
INTEGER 	SINK, SRCE 
INTEGER 	UPPI 
INTEGER U1,U2,U3,U4,U8,U9,U6,U12 

520 FORMAT ( 10F8.3 ) 
610 FORMAT ( 6X, 'DEMAND', F15.0, /) 

IF C MOOR .LE. 0 ) GO TO 1400 

. 	 C ---- Read in the amount of grain demanded by the deficit regions. 

READ (U8,520) ( DOND(I), I a 1, NODE ) 

, 	 C ---- Find the amount demanded Cin each quarter) in each of the 
C ---- deficit region. 

DO 1300 I = 1, NODE 
IA 	= NOTF * ( I - 1 ) + SEND 
JA 	= FEND 
DO 1200 M s 1, NOTF 
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X 	 m C • 1 
IARC(K) 	• IA .0 M 
JANCCK) 	• JA • I 
LOWN(K) 	-= DONOCI) • 250.0 
IEXP 	• IEXP • LOUNCK) 

1200 CONTINUE 
K a g • 1 

IANC(E) 	• JA • I 
JABCCE) 	• SINE 

1300 CONTINUE 

C ---- lead in the amount of grain demanded by the foreign regions. 

1400 IF ( *OF* .LE. 0 I RETURN 
DO 1500 I • 1, *OFR 
READ CU0,520) C FONDCI,N), * • 1, NOTF I 

1500 CONTINUE 

C ---- Find the demand (in each quarter) by each foreign region. 

O0 1700 1 Ili 4, *OF* 
IA 	• NOTF •CI-I/ • PEND 
AA 	• FRNO • NOOR 
O0 1600 I • 1, NOTF 
C 	 s. g • 1 

!ARCM • IA • ID 
JANC(10 	m JA • I 

-LOWN(E) 	• FONO(I,NI • 1000.0 
IEXP 	• IIXF • LOVECK) 

1600 CONTINUE. 	 - 

K a g • 1 

'ARCM • JA • I 
JARC(K) 	• SINE 

1700 CONTINUE 

C --- Display the total amount of grain demanded into an intermediate 
C --- file (FILE06_2.grn) 	• 

WRITE(17.610) CIEXP/OPERATION) 
RETURN 
ENO 

C 

C 	 •mos 	SERIAL 	. 	 
C ---- Check that all date are inputted correctly. An error message 
C ---- mill be outputted if there is insufficient data. 

SUBROUTINE SERIAL ( IDNT, NOSR, SIGN, NF ) 	. 
DIMENSION 	SNON(NOSE) 
INTEGER 	SNON 

600 FORMAT ( 5X, '77777 ERROR IN DATA. 4 , A4, 'IS MISSING' ) 
NF 	• 0 

DO 1100 I 11 , 1, NOM! 
IF C IONT AO. ENCIN(I) ) GO TO 1200 

.,.. 



1100 CONTINUE 
RETURN 

1200 NF 	a / 
RETURN 	- 

- END 

C 

C   GENARC 
C ---- Genorato tit* arcs for each node. 
C ---- Arcs are gonerated for each- quarter. 
C ---- The total coat of transportation is stored in (OST. 

SUBROUTINE GENARC ( IA, JA, COST ) 
COMM* /A2/ NOTP, NOTF, NDAY(4) 
CONNO* /GO/ K, OPERATION 
COMMON /01/ IARC(64000) /02/ JARC(64000) /GS/ KOSTC64000) 
DO 1100 1 • 1, NOTF 
C 	 m K • 1 
IARC(C) 	• IA • N 
JARC(K) 	• 4A • 11 
(OSTCK) 	• COST 

1100 CONTINUE 
RETURN 
ENO 

C 
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C .... •••••••••••••••••••••••••••••• ******** quesstriketre ***************** 

C ---- * 	 CORN2.F 	 * 
C ---- • 	- DOCUMENTED ON 	 : JUNE 1990 	 * 
C ---- * 	 RUN ON 	 : A 386 machine 	 * 
C ---- * 	 COMPILER USED 	 : MOP Fortran 	 • 

C ---- * 	 GRAIN USED 	 : CORN 	 * 
C ---- • 	 DATA FILES USED 	 : 1112 	 • 
C ---- go 	 TRACE FILE 	 : Uk 	 * 
C ---- • 	 INPUT FILE FOR CORN-3 	 : UF1 	 • 
c .... opeeeeeedreeeeeeepeeeeeestoeseeeeess••••••••••• ■ ••••••• ******** ***Iwo* 

C ---- Declaration of all variables used. 

COMM /AA/ NW, NO, FUL, *TIN, TOTL, NANA 
COMMON /81/ 11111(1500) /52/ LA3L(1500) /33/ NODEC1500) 
COMMON /141 MIDLC1500) 185/ NSAVE(1500) 
COMMON /C1/ I1.0(34000) /C2/ ISAVEC34000) /C3/ JSAVEC34000) 
COMMON /C41 JWVC34000) 
COMMON /111/ K0SC68000) /02/ 1I1(68000) /03/ NA(68000) 
COMMON 104/ 1CC68000) /OS/ IF(68000) 
LOGICAL 	FSBL 

INTEGER U6,U12,UF1 
610 FORMAT C 1  "'ft"' OPTIMAL SOLUTION •****** ' ) 
620 FORMAT C 0  7777777 INFEASIBLE SOLUTION 7777777 ' ) 
630 FORNAT ( 1  TOTAL COST 1 , F15.0 ) 

C ---- Unit - number for each- file. 	 • 
C ---- 116 is the unit number used for the temporary file 

C ---- which is used to trace/check that the output from 
C ---- this program. 

C ---- 1112 is the unit number for the output file created by 
C ---- the firstCprevious) program, CORN1.' 

C ---- This data file contains the relevant information which 
C ---- is necessary for C0RN2 to run. 
C ---- U11 1 is the unit number for the output file of this program 

C ---- This output file will be used in the third program, CORN3. 

U6 ra 17 

U12 ii 12 
UPI a 18 

C ---- To open files FI1.E06..:2, FLOV1_2, FILE12_2 
C ---- for reading and writing. 

OPEN (UNIT ii UF1, FILE a 'FLOW1_2.CRNI, STATUS a 'UNKNOWN', 
1 	ACCESS a 'SEQUENTIAL', FORM 2  'FORMATTED') 
OPEN (UNIT a 116, FILE a IFILE06_2.CRN', STATUS • 'UNKNOWN', 

1 	ACCESS 21 'SEQUENTIAL', FORM 11 'FORMATTED') 
OPEN (UNIT a U12, FILE a 'FILE12_2.CRN', STATUS a 'UNKNOWN', 
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1 	ACCESS • 'SEQUENTIAL', FORM • 'UNFORMATTED') 

NTIM 	• 0 
FSBL 	• .TRUE. 
RABA 	• 34000 

C ---- Read in the data from the output fileCgenerated by) conlii.i. 
C ---- The dot& read in will be used in this current program. 

READ (U12,100) NR,NN,C NFCK), IC • 1, NR ),C SACK), K • 1, NI ), 
1 	 C CLOCK), K • 1, NB ), C JSAVECI). g • 18 RR )8 
2 	 C ISAVECK), K • I, MR ) 

100 	FORMATC20I13) 

DO 1100 IC s 1, NR 
*CCU 	• 0 
KOS(E) 	• 0 

1100 CONTINUE 
CALL SUPERK 
IF C .NOT. FSBL ) WRIT CU6,620) 
IF C FEEL ) WRITE CU6,610) 
CRUM 	a 0 

DO 1500.( • 1, Ni 
COST 	• FLOAT C ISAVECK) ) 
GRAM 	• FLOAT C NCCK) ) 
CRUM 	• CRUM • COST • GRAM 

1500 CONTINUE 
CRUM 	• CRUM / 10.0 

C ---- Write the optimal solution showing the total cost. 
_C ---- This information is only for checking purpose and 
C ---- will not be used any further. 

WRITE (U6,630) CRUM 

C ---- Write the solution to an output file, FILE12_2_grn 
C ---- and this is used by the third and last program CORN3.F. 
C ---- Note: Format used might not be right. Changes will have 
C ---- to be made. 

WRITE CUF1,2000) Ni, C NCCK), K il 1, NR ), C KOSCK), g • 1 8 MR ) 
2000 FORMAT C2018) 

ENDFILE UF1 
STOP 
END 
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C 

C   SUPERK 

SUBROUTINE SUPERK 
COMMON /AA/ NI, NN, FSBL, NTIM, TOTL, MARA 

COMMON /01/ IWV(1500) /02/ LA8L(1500) /83/ NODE(1500) 
COMMON /04/ MIOL(1500) /05/ NSAVE(1500) 

COMMON /C1/ IL0(34000) /C2/ ISAVE(34000) /C3/ JSAVE(34000) 

COMMON /C4/ J111/(34000) 
COMO* /01/ (00(68000) /02/ 8I1(68000) /03/ 96(68000) 

COMMON /04/ NCC68000) /05/ NF(68000) 

LOGICAL 	FSIL 

1234 coeteue 
INFINs100000000 

IFLOWIG 

CLABFAO 

(Wu° 

(01(.0 

' 11'11'0 
NUMits0 
8083.0 
IPLm0 

112.18°2 
' .0010111.1 

IF ( NTIM .GE. 1 ) GO TO 12 

DO 5 10,181 

8009(1 ).O 
5 	LABLCIPIO 

DO to 8111,10 

IIIMP(M) 

JmNA(*) 
IFLOWeNC(M) 

KOSTIIISAVECM) 

NODEMENOOSCI)+1 
NO0E(.1)61100E(J)+1 
101.0.811 

OF(N)811 
NAMIBI 

KOSCMPAKOST 
KOSCM)s*KOST 
NC(M) 0JSAVE(*).•IFLOM 
NC(N)=IFLOW•ILO(M) 

' 10 	CONTINUE 
00 11 161,181 

11 	NSAVI(I)11 0006(1) 
GO TO 1401 

12 	00 13 1.1,881 
• 

NODECIPINSAVE(I) 
13 	LA111.(1)me 
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I 21 
DO 14 Na1,NR 

11.144.NN 

I • NF(N) 

J • NACU) - 

NF(N) • J - 

NA(N) • I 	 - 
IFLOWOICCN) 

(OSTAIISAVE(N)+KOS(N) 

KOS(N)0KOST 

KOS(N)a•(OST 

NC(N)aJSAVE(N)•IFLOW 

S C(N)NIFLOV ■ ILO(*) 
14 	CONTINUE 

1401 CONTINUE 

C 

C 

C 	SETUP SECTION 

C 
C 	eersestreleeeivestesseseeresieselipleses*** ********************** es ******* 

K LIII1 

DO 15 Km1,1111 

4KENODE(K) 
NODE(K)IsKL 

- JVV(K)11KL 	 _ 
KLumIK•KL 

15 	NIDL(K)=KL•1 

' DO 20 1011,NR 

LL=L•NR 

J•IA(L) 

InNAKLL) 

KOSTIEKOS(L) 

KENC(L) 

LO-NC(LL) 
C 	RIGNT-2 	LEFTIBI 

NAINE2 

* IRRORI12 

IF(KOST) 29,29,30 	. 

29 	IF(K)32,32,31 	 . 
30 	IF(L0)35,36,31 

31 	NAIN01 

32 	IF(KOST) 33,34,34 

33 	IF(K) 35,36,36 
34 	IF(LO) 35,36,36 

35 	wInnonal 
36 • GO TO(43,44),NAIN 

43 	11 11 ,111VCI) 

N IR(II)=L 

J111,(I)11I1.1 

GO TO 45 
44 	IIIINIDL(I) 

NIR(II)=1. 	 . 
N IDL(I)1111-1 

45 	GO T0(46,47),NI1000 
46 	IluJilli(J) 

N IN(II)ELL 

.-' 



JWV(J)*11+1 
GO TO 20 

	

. 47 	IImNIDL(J) 
NIR(II)mLL -
NIOL(J)mlf-1 	 . 

	

20 	CONTINUE 
C 	•••••••••••••••,..••••••• ***************************************** 

C 

C 	GO ... SUPERKILTER 
C 

NOmINFIN 
• 

C 
C 	RAIN LOOP (100) 
C 

NR2*NR.2 
O0 1000 NAINm1,NR 
RAINNENAIN*NR 
00 1000 NODE*1,2 
GO TO(52453),N001 

52 	IImNAIN 
.12.45NAINN 
GO TO 54 	' 

53 	IImNAINN 
J2mNAIN 

54 	IF(NC(II)) 65,55,56 
55 	IF(NC(J2)) 63,990,990 
56 	IF(COS(11)) 63,55,51 

C 	 IS,IT • START,END MODE NOS, JS,JT • ARC,NIRROR ARC NOS 
C 	 FOR ARC NEEDING FLOW INCREASE 
C 	 - WANT TO INCREASE FLOW, START LAILEING AT JJ 
63 	ISm1A(.12) 

JSmII 
ITeNA(II) 	. 
JTmJ2 
CO TO 70 	 . 

C 	 WANT TO DECREASE FLOW, START LABELING AT II 
65 . ITmNA(J2) 

18mNA(II) 
JS•.12 
.1TmII 

C 
C 	LABELING PROCEDURE 
C 
C 
70 	IPL*1 	 . 

IPLLm1 
IPS00 	. 
NUNSm0 
LABL(IT)mJS 
twircIPL).1y .  

84 	KLABEKLAB*1 	 . 
GO TO 86 	1 

85 	IF(IPS..IPL)86,200,36 
86 	IPSmIPS*1 

IAmIWV(IPS) 
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IS=NODE(IA) 

IEsNIDLIIA) 
IF(18-1E) 87,87,85 

87 	DO 90JJ15111IE 

JmNIRIJJ)- 

NUNODEsNACJ) 

IF(LABL(NUNODE)) 90,88,90 
88 	LASL(NUNODE)sJ 

IPLRIPL4.1 

INVCIPLIIINUNODE 

IFCRUNODE•IS) 90,96,90 

90 	CONTINUE 

GO TO 85 ' 
C 
C 	BREACTNROUGN. 	SREA(TNROUGM 	SREAKTRROUGC 
C 	 . 

96 	CERKsCORC4.1 
97 	IALPNAsINFIN 

C 	 . 
C 	FIRST RETRACE 
C 

C 	 14 • PREDECESSOR ARC INDEX 
C 	 JI s MIRROR ARC INDEX 
C 	 C s JIM POINTER 
C 	 NEXT • PREDECESSOR NODE 
C 

Cs0 

NOVABIS 

100 I4sLASL(NOW) 

JIsI4-NR 

IFC4I) 101,101,102 
101 	J15.11441E2 
102 NEXTIBNA(J1) 

KsC4.1 

1F(COS(IJ)) 105,105,104 
104 NETs•NCCJI) 

JVAICE)sNET 	 _ 
GO TO 110 

105 NETsSIC(IJ) 

JVII(C)=NET 

110 IALPNAsNINOCIALPNA,NET) 

IF(NEXT•IS) 111,120,111 

111 NOVsNEXT 

GO TO 100 

C 	SECOND RETRACE 	• 
C 

120 Cs0 

NOWsIS 
125 	1.1=1.1111.(10V) 

JIINIJ-NR 

!FIJI) 126,126,127 
126 	JIsJI.PNR2 

127 NEXTOIA(JI) 

CsC4.1 

NC(IJ)sNC(IJ)..IALPNA 
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NET=NCCJI) 
NETNUOIET+IALPNA 
NC(.11)15NETNU 
IF(KOSCJI))- 128,1271,128 

1271 IFCNET) 1272,1272,128 
1272 IFCNETNUI 128,123,1273 
1273 CALL LEFTCNOW,JI) 
128 IF(JUVCKI•IA4PNA) 129,1281,129 
1281 CALL RIGNT(NEXT,I41) 
129 .IFCNEXT.*IS) 130,150,130- 
130 NOVIBNEXT 	 - 

GO TO 125 
C 
C 	ERASE LABELS AND GO FOR 0 ■ K MCC 
C 

150 DO 155 Imt,IPL 
PsIVIOCI) 

155 LAEL(11)14 
GO TO 54 

C 
C 	POTENTIAL Mille 
C 
200 	EPOTIIKPOT4.1 

201 CSETIMUNS 
NEULASsO 
NUNSABO 
INTSRU=0 
N INIDINFIN 
NEVIDNONS 
NONSIENAXAO 

IF(CSET) 204,204,202 
202 IF(NEU•NAXA) 295,295,312 

C 	NON•S (1.0.•) SET RECYCLING FILTER 
295 NAXNEWINAXA+NEV 

DO 310 LeNEIO,NAXA 

' KENAXNEV-.L 
- (Es.,111V(K) 

RE(.NACKE) 

IFCLAEL(ICKE)) 310,300,310 
300 NONSeNONS1 

JWICNONSPII( 
310 CONTINUE 

C 	S•SET RECYCLING FILTER 
312 DO 203 (01,ESET 

ICKsJIIVCR) 
KIMINACKE) 
IF(LAELCKEE)) 203,2021,203 

2021 IF(E0SCCIO) 2023,2023,2022 
2022 NUNSaNUNS.Pt 

JUVCNUMS)=ICK 
NINIENINOCNIN,KOSCK10) 
GO TO 203 

2023 NONSBNONS-1 
JWYCNONSPBRK 

203 CONTINUE 

24 



204 CONTINUE 

IF(IPLL-IPL) 2039,2039,2111 
C 	 FIND MIN(C-BAR) OVER SET S 

2039 DO 211 LLaIPLL,IPL 
LEIWV(LL) 
JMIDIBMIDL(L)+1  
JRTeNODE(L+1)-1 
IF(JMIO-JRT) 2045,2045,211 

2045 DO 210KEIBJMID,JRT 
E MIR(BE) 
IIINA(K) 
IF(LABL(I)) 210,2040,210 

2040 IF(11C(10) 206,2041,2041 
2041 IF(KOS(K)) 206,206,205 
205 NUMSeNUMS+1 

4111/(RUMS)wE 
MilisMINO(MIE,COS(8) ) 
GO TO 210 

206 NONSIIINONS ■ 1 
JUV(NONSTag 

210 CONTINUE 
211 CONTINUE 
2111 IPLORIPL.P1 

£F(NUS) 212,212,215 
212 FSBL 	• .FALSE. - 

CALL DUMPO(11201) 
PRINT 2125,18,1%1• 
IF ( .NOT. FSBL ) RETURN 
PRINT 2121,(1,LABL(1)0 6 1.NN) 
PRINT 2122,(1,1WV(1),10,1PL) 
PRINT - 2123,(J1111(1),I=NEW,MAXA) 

2121 FORMAT(' LABELS, IT NO0E 1 /(5(19, 1 * 1 010)) ) 
2122 FORMAT(' LABELED NODES (IWV) 1 / 	( 10110)) 
2123 FORMAT(' TN! SET (L.L'). 8011 ' 81 /0 0110 )) 
2125 FORMAT('OISs°,15, 6 	11.10 ,15,10X,'INFEASIBLE ARC '3'05) 

RETURN 
C 	UPDATE RELATIVE COSTS 
C 

C 	 UPDATE COST FOR SET S 
215 DO 230 Im1,NUMS 

IJaJVV(I) 	 . 
J1w1.1.q1R 
IF(JI) 216,216,217 

216 J1s1J+112 

217 KOST=KOS(III)•MIN 
KOS(IJ)EKOST 
KOS(.11)mICOST 
IF(COST) 230,218,230 

218 IF(NC(IJ)) 230,230,220 
220 NODEBIINA(IJ) 

CALL LEFT(NA(J1).1.1) 

IF(LABL(NODEN)) 230,223,230 
223 LABL(NODEB) - =IJ 

Ings1P1.4.1 

111V(IPL)ENODEB 

25 
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IF(NODEB-IS) 230,225,230 
225 IMTNRU41 	 . 
230 CONTINUE 

C 	 UPDATE COST FOR NON-S 
IF(NONS..MAXA) 240,240,343 

240 DO 270 INNONS,MAXA 	 • 

1.1•1111 11(1) 

JleI4..NR 

IF(JI) 242,242,244 

242 	J114111411* 	. 

244 C0STAI4KOSCI4) 
COSTBIECOSTA•1114 

COS(14).4KOSTB 

1:08(1I)44•(OSTS 

C 	CNECC FOR4tIRROR LEAVING MU STATE 

C 	CNECC LATER FOR COMBINING IF-CNECKS IEEE 

260 EP(COSTA) 270,262,262 

262 IF(COSTB) 264,270,270 
264 IF(NC(IJ)) 270,269,269 
269 IF(NRCJI)) 270,270,2691 	 _ 
2691 CALL RIGNT(GAM14,41) 

270 CONTINUE 	. 
C 	OUT-OP-KILTER CNECC 

345 IF(NC(II)) 360,350,351 
350 IF(NC(.12)).  360,980.980 

351 IF(COS(II)) 360,350,330 
C 	 SREACTNNOUGN CNECC 
360 IF(INTNRU) 361,361,96 	 . 
361 IF(LPS..IPL),84,200,84 

980 00 981- Is1,IPL 

JuIVV(I) 	 ' 
981 	LABL(J)410 	' 
990 CONTINUE 

1000 CONTINUE 	 • 
TOTL • 0.0'  
DO 1010 In1;11R 

KOS(1)=(OS(/)•18AVECI) . 
 NC(I)*JSAVE(1)•NCCI) 

TOTL • TOTL 4. NC(I) • ISAVE(I) 
- 1010 CONTINUE 

RETURN 

END 

C 

C 	 RIGNT 

SUBROUTINE BIONT(I,INDIX) 

COMMON /AA/ :NR, NN, FSBL, IT IN, TOTL, NAL% 

COMMON /81/ IUV(1500) /82/ LABL(1500) /83/ NODE(1500) 

COMMON /84/ MIOL(1500) /85/ NSAVE(1500) 
COMMON /C1/ . 11.0(34000) /C2/ ISAVE(34000) /C31 JSAVE(34000) 
COMMON /C4/AWV(34000) 

COMMON /D1/403(68000) /02/ MIR(68000) /03/ Nk(68000) 
COMMON /0.4/IC(68000) /05/ NF(68000) 

26 
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LOGICAL 	FSSL 

1234 CONTINUE 

MIDIAMIDLCI) 

lAsNODECI) . 
 AO 1 IIIBIA,MIO . 

IFCMIRCITIINOEX) 1,3,1 

1 	CONTINUE 

KWAYE1 

2 PRINT 900, I,INDEX,KVALY 

IFROM•NODE(I) 

ITOIDNODE(I*1)•1 

PRIRT 910,IFR0O,MIDLKI),ITO.C(,MIR(K) 9 K=IFROM,ITO) 
910 F0111ATC3I6/C20I6)) 

RETURN 

3 	ITEMPIEMIRCRID) 

MIRCRID)mINDEX 

MIRKIIPBITEMP 

11I0LKIPAMID•1 

RETURN 

ENTRY LEFT(I,INDIX) 

MID•MIDLCIPP1 

IlleNODE(I+1)..1 

DO 10 IIIBMID,II 

IF(MIR(II)INDEX) 10,12,10 
10 	CONTINUE 

KWAYs2 

GO TO 2 	 • 	 . 
12 	ITEMPOIIRCNID) 

MIR(*10)•INDEX 

MIRKIIIIIITENP 

MIDL(1)0MID 

RETURN 

900 FORMAT(SN MODE,I5,5N ARC, IS, 1611 LOST OM SNIFT ,I4,411 LOC ,I4 
1 	) 

ENTRY DUMPO 

NLINES • 1 

ID • INDEX 

PRINT 1120,I0 

DO 1070 Me1,NLINES 

NOWIR 

I•NACN) 

JoNA(M) 

LIBILOCM) 

KIIJSAVE(M) 

KOSTABISAVE(X) 

KBARIIKOS(II) 

IFLOW•C•NC(M) 	, 
IFKIFLOW.LT.L .04. IFLOW.GT .() PRINT 1121 
IFCKBAR) 1065,1070,1067 

' 	1065 IF(IFLOM.LT.K) PRINT 1122 
GO TO 1070 

1067 1F(IFLOW.GT.L) PRINT 1122 

1070 PRINT 1125,M,I,J,L,K,IFLOV,KOST,KBAR 

1125 FORMAT(3I5,3110,5X,2I10) 
1120 FORMATO1 ARC 	1 	J 	 L 	 K 	IFLOW 
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*OST 	BEAR' ,115 	/) 
1121 FORMAT(' TNE FOLLOWING ARC IS PRIMAL INFEASIBLE') 
1122 FORMAT(' THE FOLLOWING ARC IS DUAL INFEASIBLE') 

RETURN 
END 

C 



C ..- - - 

C -- - - 

C -- - - 

C - - -- 
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CORN3.F 
Documented on 	 • SEPT 1990 
-Run on 	 a 386 machine 
Compiler used 	 MOP Fortran 
Grain used 	 CORN 
Data files used 	 F1,F2,F3,F4,F8,F9 
Intermediate input file UF1 
Final output file 	F019 
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C ---- Declaration of 2 common blocks. 
C ---- FLOW, is the array that stores the output from the previous 
C ---- program CORN2.F, it is used as an input for this program. 
C ---- K is counter. 
C ---- U1,U2,U3,U4,U8,U9,UF1,F0 store unit numbers for the files. 

COMMON /GO/ K, OPERATION /411/ FLOW(90000) 
INTEGER U1,U2,U3,U4,U809,UF1,FD 

C ---- Unit number for each file. 
C ---- Ul is the unit number for date file, F1.crn. 
C ---- Fl.crn contains information about the model. 
C ---- U2 is the unit number for data file, FILE02.crn. 
C ---- FILE02.crn contains information on TRUCK mileage. 
C ---- U3 is the unit number for data file, F3.crn. 
C -- -- 11.3.crn contains information on RAIL costs. 
C ---- U4 is the unit number •for data file,F4.crn. 
C ---- F4.crn contains information on BARGE costs._ 
C ---- U8 is the unit number for data file, F8.crn. 
C ---- F8.crn contains information about SUPPLIES and DEMANDS. 
C ---- U9 is for the unit number for data files, FILE09.crn. 
C ---- FILE09.crn contains the NAMES of all the regions. 
C ---- UF1 is the unit number for the input file produced by CORN2.F. 
C ---- It is the output file from CORN2.F and 
C ---- is used as an input file for this program. 
C ---- FO is the unit number for the final (output) data file. 
C - --- This is the final output file which will show ell the solutions 
C - --- for this model. 

U1 r 13 
U2 • 14 
U3 = 19 
U4 • 16 
U8 • 8 
U9 a 9 
UF1 • 18 
FD • 19 

,•.. 

C ---- The diagram below shows the files and program involved. 



C ..••• 
C --..- 
C ■ •-• 
C -...... 

U1,U2,U3,U4,U8,U9,UF1 (input files) 

V 

I 
CORN3.F (program) 

1 
1 
V 

I 
FD (output/final file) 

30 

C ---- To open files for reeding and writing 

OPEN (UNIT • U1, FILE • IF1.CRNI, STATUS a 'UNKNOWN', 
1 	ACCESS • 'SEQUENTIAL', FORM • 'FORMATTED') 
OPEN (UNIT • U2, FILE •.IFILE02.CRNI, STATUS • 'UNKNOWN', 

I 	ACCESS • 'SEQUENTIAL', FORM • 'FORMATTED') 
OPEN (UNIT.. U3, FILE • 1 11 3.CRN., STATUS 0 'UNKNOWN', 

1 	ACCESS • 'SEQUENTIAL', FORM • 'FORMATTED') 
OPEN (UNIT • U4, FILE • 1 11 4.CRNI, STATUS 0 'UNKNOWN', 

1 	ACCESS • 'SEQUENTIAL', FORM • 'FORMATTED') 
OPEN (UNIT • US, FILE • 'FS.CRIS", STATUS • 'UNKNOWN', 

1 	ACCESS • 'SEQUENTIAL', FORM • 'FORMATTED') 
OPEN (UNIT • U9, FILE 0 'FILE09.CRIP, STATUS • 'UNKNOWN', 

1 	ACCESS • 'SEQUENTIAL', FORM lik 'FORMATTED') 
OPEN (UNIT • UPI, FILE • 'FLOW1_2.CRNI, STATUS • 'UNKNOWN', 

1 	ACCESS • 'SEQUENTIAL', FORM • 'UNFORMATTED') 
OPEN (UNIT • FD, FILE • Ifinal.outi, STATUS • 'UNKNOWN', 

1 	ACCESS • 'SEQUENTIAL', FORM Y 'FORMATTED') 

C ---- The output date (from 2nd program) is required to run this 
C ---- 3rd and final program. 
C ---- Read in the processed data in FLOW1_2.CRN with unit number 
C ---- UF1. The processed data is the output of CORN2.F. 
C ---- N is the total number of data processed in CORN2.F. 
C ---- FLOW is an array which contains relevant data required to get 
C ---- the final output of this model. 
C ---- Invoke subroutine DRIVER which is responsible for the overall 
C ---- supervision of this program. 

READ (UF1,100) *, C FLOW!), I • 1, N ) 
100 	FORMATC2018) 

K 	 .0 
CALL DRIVER 
ENDFILE UF1 . 
STOP 
ENO 

c 
C 
C 

DRIVER 



C 
C WSW. 

C ---- DRIVER acts as the mdriverm of this program i.e. it calls 
C ---- the other subroutines, SURPLS, RELVTR, PELVTR, and DEMAND 
C ---- and read in all the data from the respective data files. 
C ---- Calculate the total cost of storage, cost of transportation 
C ---- by truck, rail, barge, and ship and total handling cost. 
C ---- Write all the results to the output file, FD. 

SUBROUTINE DRIVER 

C ---- Declaration of all variables. 

COMMON 1A1/ NOSE, NODE, MORE, ROPE, NOFR 
COMMON 1A2/ NOTP, NOTF, NDAY(4) 
COMMON /111/ SRGMC70) /32/ DRONC70) /13/ RIVR(45) 
COMMON /14/ PORTC20) /115/ FROM(25) 
COMMON /FS/ TLOS, RLOS, TLOR, RLOR, BLOM, SLOP 
COMMON /F41 TRIO, RRID, TRIR, RRIR, BRIR, TRIP, RRIP, BRIP 
COMMON /GO/ K, OPERATION /01/ FLOWC50000) 
COMMON /GA/ SUNG, SUMT, SUMR, SUNS, SUMS, SUMN 
COMMON /GS/ TOPR, TODD, TOFD 
COMMON /GC/ TOSO(70), 1010(70), TGRF(70) 	. 
COMMON /GO/ TORI(70,4), TGRP(70,4) 
COMMON /111/ NAN1(70,3), 11A132(70,3), 11A133C45,5) 
COMMON 112/ NAM4(20,3), NANSC25,3) 
DIMENSION 	TITLC16) 
INTEGER 	TITL 
INTEGER 	FLOW 
INTEGER 	SRGN, DIM, RIVR, PORT, FROM 

. INTEGER U1,U203,U4,U8,U9,UF1,FD 

C ---- Layout of the output file. 
C ---- The format used to display the solution of this model. 

500 FORMAT C 20A4 ) 
510 FORMAT C 2014 ) 
520 FORMAT C 10FS.5 ) 
530 FORMAT C 3A4 ) 
600 FORMAT C 1N1, 5X, 'Network Generator', /, 

1 . 	 6X, 'For Crain(CORN) Shipment Problem', // ) 
610 FORMAT C 6X, 'SUPPLY', 115, 6X, 'DEMAND', 115, / ) 
620 FORMAT C 6X, , ???7??????????????????????????7??????7??? 1 , /, 

1 	 6X, 'INFEASIBLE NETWORK. DEMAND EXCEEDS SUPPLY'. I. 
. 	2 	 6X, 1 ???????????7????????????????????????????? , , / ) 
650 FORMAT C 317, 3110 ) 

C ---- Read in the title(TITL) of this model. 
C ---- Read in the number of surplusCNOSR), deficit(NODR), riverCNOKE). 
C ---- port(NOPE) and foreign(NOFR) regions. 
C ---- Read in the number of time period(NOTP) and the number of days 
C ---- CNDAY(I)) in each period. 
C ---- Read in all the code numbers(SRON(I)) of the surplus regions. 

31 
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READ (U1,500) TITL 
WRITE (19(600) 
WRITE (19,500) TITL 

READ (U1,510) NOSE. MODR, MORE, MOPE, NOFR 
READ (U1,510) NOTP, ( MDAY(1), I • 1, NOTP ) 
READ (1)1,500) ( SROBC1). 1 • 1. NOS* ), 

C ---- Check that the number of regions is greater than O. 
C ---- If it is then read mall the code numbers for the regions 
C ---- (deficit(DRON), river(RIVR), port(PORT) and .  foreign(FRON)). 
C ---- The number of time factor (MOTF) is found to be the 
C ---- number of time period(NOTP) plus 1. (i.e. 3+1') 

32 

IF ( NODE .GT. 0 ) READ 
IF ( MORE AT. 0 ) READ 
IF ( MOPE .ST. 0 ) READ 
IF C *OFR .41T. 0 ) READ 
NOTF • NOTP • t 

CU1,500) C DRONCI), I • 1. MOOR ) 
(U1,500) ( RIM!). I * 1, MORE ) 
(U1,5110) C PORTCI), I • 1, NOPE ) 
(U1,S00) t FRONCI), I • 1, NOFR ) 

C ---- Initialize the following arrays: 
. C ---- TOSO stories  Total amount of Grain shipped to a Surplus region. 

C ---- TORO stores Total amount of Grain shipped to a Deficit region. 
C ---- TORF stores Total amount of Grain shipped to a Foreign region. 

DO 1100 I • 1, 53 
TOS0(11) 	• 0.0 
TONDO) 	• 0.0 
TGIF(I) 	• 0.0 

C ---- Initialatse the arrays, TORE and TORP for each time factor(NOTF). 
C ---- TORII stores Total amount of Grain shipped to a River region. 
C ---- TGRP stores Total amount of Grain shipped to a Port region. 

DO 1100 * • 1, NOTF 
TORRO,N) • 0.0 
TORP(I,M) • 0.0 

1100 CONTINUE 

C ---- Initialisation of all variables used. 
C ---- TOPR TOtZl grain PRoduced from surplus regions. 
C ---- TODD TOtaA grain Demamded by Deficit regions. 
C ---- TOFD TOtaA grain Demanded by Foreign regions. 
C ---- SUNG SUN of storaGe cost. 
C ---- SUET SUM of Truck cost. 
C ---- SUER SUN of Rail cost. 

- C ---- SUNS SUN of large cost. 
C ---- SUNS SUM of Shipping cost. 

.1.::,... 
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C 	SUNN SUN of Handling cost. 

TOPR 	-= 0.0 
TODD 	• 0.0 
TOFD 	• 0.0 
SUNS 	• 0.0 
SUNT 	• 0.0 
SUNR 	• 0.0 
SUNS 	• 0.0 
SUNS 	• 0.0 
SUN* 	• 0.0 

C 	Read in the loading and unloading costs. 
C 	TLOS Truck Loading (country elevator) cOSt. 
C 	RLOS Railcar Loading (country elevator) cOSt. 
C 	TLOR Truck Loading (River location) cost. 
C 	RLOR 1.1 Leer Loading (River location) cost. 
C 	SLOB Barge LOading (River location) cost. 
C 	SLOP Ship 'Aiding (Port loading ocean vessel) cost. 
C 	TRIO TRuck unloading (Deficit) cost. 
C 	BRIO Rail unloading (Deficit) cost. 
C 	TRIR River location unloading TRuck cost. 
C 	RRIR River location unloading Rail cost. 
C 	BRIR liver location unloading Barge cost .. 
C ---- TRIP Port unloading Truck cost. 
C 	RRIP Port unloading Rail cost. 
C 	BRIP Part unloading Barge cost. 

READ (U1,520) TLOS, RLOS, TLOR, RLOR, BLOM, SLOP 
READ (U1,520) TRIO, RRID, TRIR, RRIR, BRIR, TRIP, RRIP, BRIP 

C 	Read in the actual (real) names of all the regions involved. 
C 	NAN1 stores the names of the surplus regions. 
C 	MANZ stores the names of the deficit regions. 
C 	1A13 stores the names of the river regions. 
C 	NAN4 stores the names of the port regions. 
C 	NAN5 stores the names of the foreign regions. 

DO 2100 I • 1, NOSR 
READ CU9,530) ( NAN1(I,J), J • 1, 3 ) 

2100 CORTINUE 
DO 2200 I • 1, NODR 
READ (U9,530) ( NAN2(I,J), J • 1, 3 ) 

2200 CONTINUE 
DO 2300 I • 1, MORE 
READ (U9,530) C NAN3(I • J). J • 1. 3 ) 

2300 CONTINUE 
DO 2400 I • 1, ROPE 

	

READ 	(U9,530) ( NAN4(I,J), J • 1, 3 ) 
2400 CONTINUE 

DO 2500 I • 1, NOFW 

	

' READ 	(U9,530) ( NAN5(1,J), J • 1. 3 ) 



2500 CONTINUE 

C -- -• !PRO stores the amount of grain PRoDuced and is set to O. 
C ---- IEXP stares the amount of grain EXPended is set to O. 
C ---- 	K is a counter. 	 . 
C ---- Invoke subroutine SURPLS to deal with all the information 
C ---- relating to the surplus regions. 
C ---- Call subroutine RELVTI and PELVTR if there is more than 
C ---- one river region and one port region involved. 
C ---- RELVTR and PELVTR deal with the River rEgions and Port rEgfons 
C ---- respectively and their Truck and Rail costs. 
C ---- Subroutine OINAND is celled,  to calculate all demand required 
C ---- by each region. 

IPRD 	ill 0 
IEXP 	.0 
K .0 
CALL SURPLS C !PRO ) 
IF C MORE .GT. 0 ) CALL RELVTR 
IF ( ROPE .GT. 0 ) CALL PELVTR 
CALL DEMAND ( IEXP ) 

C ---- Write the total cost of Storage, Truck, Rail, Barge 
C ---- Ship and Bundling to the output file, FD. 
C ---- PO is the final output data file. 

• ' C ---- The format used is 740. 

WRITE (110,740) SUNG, SUMT, SUER, SUMO, SUMS, SUNS 

C ---- The format used in displaying the above information 
C ---- in the output file, PD. 	. 

740 FORMAT ( 1N1, //, 5X, 'STORAGE COST', F12.0, /, 
1 5X, 'TRUCK COST I, F12.0, /, 5X, 'RAIL COST 	I, F12.0, /, 
2 5X, 'BARGE COST I, F12.0, /, 5X, 'SNIP COST 	I, F12.0, /, 
3 5X, 'MANGLING CST', F12.0 ) 
TOPR • (TOPR / OPERATION) 
TODD. (TODD / OPERATION) 
TOPS • (T011 0 / OPERATION) 
WRITE (F0,750) TOP*, TODD, TOFD 

750 FORMAT C ////, 5X, 'GRAIN SNIPPED FROM SURPLUS REGIONS', F15.0, 
1 	 //, 531, IGRAIN. SNIPPED TO DEFICIT REGIONS I, F15.0, 
2 	 //, 5X, 'GRAIN SNIPPED TO FOREIGN REGIONS I, F15.0, 
3 	 //// ) 
RETURN 
ENO 

C 	 t. 

C 	 muss SURPLS 	 
C ---- SUPPLS is used to display the heading of the output file. 
C ---- It reeds the data concerning the storage, the amount of 
C ---- grain produced by, truck(mileage) and rail cost 
C ---- of all the surplus regions. 

SUBROUTINE . SURPLS C IPRO ) 

34 
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DIMENSION 	T(4), 1(4), STCT(70), S(70,4) 
COMMON. /A1/ NOSE, MOOR, MORE, ROPE, NOFR 

COMMON /A2/ NOTP, NOTF, NDAY(6) 
COMMON /et/ 5101(70) /82/ ORGN(70) /13/ RIVR(45) 

COMMON /84/ P011(20) 	 . 
COMMON /C1/ 5011(70,70) /C2/ SDRLC70,70) 

comNog /C3/ SRTIC70,45) /C4/ SRRL(70,45) 
COMMON /t5/ SPTRC70,16) /C6/ SPRLC70.16) 
COMMON /01/ RAIL, TRUCE, BARGE, SNIP, PERIOD, CNOICE 

COMMON /Et/ SPLYLC70) 

COMMON /F1/ STORC70) /F2/ 8C8T(4) 

COMMON /F3/ TLOS, RLOS, TLOR, RLOR, DLOR, SLOP 
COMMON /F41 TRIO, RRID, TRIR, RRIR, BRIR, TRIP, RIP, BRIP 

COMMON. /GO/ t, OPERATION /01/ FLOW(50000) 

COMMON /GA/ SUNG, SUMT, URN, SUMS, SUMS, SUMN 
COMMON.  /011/ TOPS, TODD, TOFD 

COMMON /GC/ TOS0(70), TORD(70), TGIF(7O) 

COMMON /GO/ TORRC70,4), TORPC70,4) 

COMMON /11/ 1A31(70,3), 1A32(70,3), NAM3(45,3) 
COMMON /12/ 1A34(20,3), 1A35(2543) 
COMMON.  /11/ IDENC70), ALFAC70), SETA(70) 
INTEGER 	FLOW 
INTEGER 	SRON, DRON, RIVR, PORT, FRG* 

INTEGER U1,U2,U3,U4,U849,UF1,F0. 

C ---- The format used to display the results on the output file. 

500 FORMAT ( 20A4 ) 

520 FORMAT C 10F8.3 ) 

700 FORMAT C INI, //, 9X, I8NORIGIN/DESTN NODE, 6X, 6NSUPPLY, 14X, 
1 	 16NSNIPMENT SY TIME, 16X, SNTOTAL, 6X, 4HUNIT, 
2 	 7X, 5NTOTAL, 5X, 8NNANDLING, /, 39X, 4110, 4X, 
3 	 8118NIPMENT, 5X, 28NCOST 	HAULING COST 	COSTS,// ) 

710 FORMAT C /, 5X, INS, A4, IX, 3A4, 4X, F12.0, / ) 

720 FORMAT C 5X, IND, A4, IX, 3A4, 2X, 211T , 12X, 4FI0.0, 
I 	 F12.0, F10.5, 2F12.0 ) 

730 FORMAT "C 5X, 100, A4, 1X, 3A4, 2X, 2111 • 12X, 4F10.0, 

1 	 F12.0, F10.5, 2F12.0 ) 
740 FORMAT ( 5X, 1NR, A4, IX, 3A4, 2X, 2111 . 12X, 4F10.0, 

1 	 F12.0, F10.5, 2F12.0 ) 
750 FORMAT C 5X, 1NR, A4, 1X, 3A4, 2X, 21111 , 12X, 4F10.0, 

1 	 F12.0, F10.5, 2F12.0 ) 
760 FORMAT C 5X, IMP, A4, IX, 3A4, 2X, 21T , 12X, 4F10.0, 

1 	 F12.0, F10.5, 2F12.0 ) 
770 FORMAT C 5X, 1NP, A4, 1X, 3A4, 2X, 2111 , 12X, 010.0, 

1 	 F12.0, F10.5, 2F12.0 ) 
800 FORMAT C INI, //, 5X, 14NSURPLUS REGION, 10X, 6NSUPPLY, 

1 	 14X, 7NSTORAGE, I2X, 12NSTORAGE COST, / ) 
810 FORMAT C 3X, INS, A4, IX, 3A4, 2X, F12.0, 3F10.0, F12.0 ) 

C ---- Read in the amount of grain produced CSPLY) and storage 

C ---- available(STOR) in each surplus region; and 

C ---- the costCCOST) and ratl(RAIL) factors. 

READ (U8,520) C SPLYCI), I a 1, NOSR ) 



READ (U1,520) C STORM, I al 1, NOSE ) 
READ 01,520) COST, RAIL, TRUCK, BARGE, SNIP, PERIOD 
READ (U1,520) OPERATION, CHOICE 

C ---- Check that the number of periods(NOTP) is greater than 0. 
C ---- If It is then find the storage cost for the leftover 
C 	(surplus) grain in storage for each time period. 
C 	SCST(N) is the cost of storage for each period. 
C 	MOAT(*) stereo the number of days in each time period. 
C 	es, NOAY(I) is 122 days. 
C 	•e, SCST(2) WILL be the cost of storing extra grain in 
C 	the second period. 

IF ( NOTP .LE. 0 ) GS TO 1200 
DO 1100 	t, NOTP 
SCSTC11) 	s COST • FLOAT(NDAY(1)) / 36.50 

1100 CONTINUE 
1200 CONTINUE 

C ---- SURPLUS remions 	by TRuck ----* DEFICIT regions. 
C ---- Read in the Truck miles,* from each surplus region 
C ---- to ell the deficit regions. 

DO 1300 t • I, ROSS 
READ CU2,520) C IDTR(I,J), J • 1 . MOOR ) 

1300 CORTINUE 

C ---- SURPLUS regions 	by ReiL ----w DEFICIT regions. 
C 	Road in the RaiL cost from each surplus region to all 
C 	the- deffiit regions. 

DO 1400 I • 1, 11031 
READ CU3,520) ( SORL(I,J), .1 	1. MODE ) 

1400 CONTINUE 

C 	SURPLUS regions 	by TRuck ----> Selected Rival,  points. 
C 	Read in the TRuck mileage from each surplus region to 
C ---- the selected (river) points. 

READ (U2,520) C SRTR(I,1), 	1, NOSE ) 

C 	SURPLUS regions ----s by RaiL ----> RIVER regions. 
C 	Read in the Rail. cost from each surplus region to all 
C 	the river remions. 

DO 1600 I a 1, MOSR 
READ CU3,520) C SIRL(I,J), 	1, MORE ) 

1600 CONTINUE 

C -- -- SURPLUS regions ----> by TRuck 	PORT regions. 
C 	Read in the TRuck mileage fiom each surplus region to 
C 	all the port regions. 

DO 1700 I • 1, MORN 
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READ CU2,520) C SPTRII,J), J • 1, NOPE ) 
1700 CONTINUE 

C ---- SURPLUS -regions ----, by Rail ----> PORT regions. 
C ---- Read in the RaiL cost from each surplus region to 
C ---- all the port regions. 

DO 1800 I • 1, NOSE 
REAR (U3,520) C SPRLCI,J), J • 1, MOPE ) 

1800 COeTINUE 

C ---- Reed in swifts and betas of all the surplus regions. 

READ CU1,320) C ALFACI), SETACI), I • 1. NOS * ) 

C ---- Reed in selected (receiving) points CIDENCI)) thet are 
C ---- linked with the surplus regions. 

READ (U1,500) C IDENCI), I • 1, NOSE ) 

C ---- Print out the heeding of the output file i,e, 
C ORIGIB/DIST* MODE SUPPLY SNIPMENT TOTAL 	UNIT 	TOTAL 	NANDLING 
C 	 SNIPMENT COST NAULINS COST COSTS 

WRITE' (F0,700) C I., I • 1, 4 ) 

C ---- Find the storage cost of each of the surplus region. 

Do 4000 I 0 1, NOSE 
ALP - 	a ALFACI) ' 
Der 	• SETACI) 
NF 	• / 

K a g • 1 
1ST,' 	0 STORCMF) 
IF C MOTP .LE. 0 ) GO TM 2200 

C.---- For each surplus region, find 
C ---- S(I,N) is the amount of grain in storage per period(FLOW) r 

 C ---- STCT(I) is the total storage cost. 
C ---- SCST(M) is the cost of storage for each period. 
C ---- es, SCST(2) mill be the cost of storing extra grain in 
C ---- the second period. 	 . 

STCTCI) 	• 0.0 
DO 2100 e • 1, NOTP 
C 	 - K * 1 
S(I,M) 	• FLOV(K) 
STCTCI) 	• STCT(I) • FLOW() • SCST(N) 

2100 CONTINUE 
2200 CONTINUE 

C ---- Calculate the actual supply(SPLY) and display the code 
C ---- number (SION(I)) and the name (NAM1) of 
C ---- and the supply (SPLYCI) from this surplus region. 
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SPLY(I) 	• SPLYCI) • 1000.0 
WRITE CF0,710) SRON(I), ( NAN1(I,L), L • 1 . 3 ). 

1 	 SPLY(I)/OPERATION 

C ---- SURPLUS region ----• by TRUCK ----> DEFICIT regions. 
C ---- COST (=SOTR) is the truck mileage from each surplus to 
C 	all the deficit regions. 
C 	If the •iles,* is greater than 9999 then it is ignored 
C 	else the cost of handling and by truck is calculated. 
C 	Cell the subroutine OENFLO to calculate the 
C ---- handling cost CNCST) and truck cost(TCST) of the deficit 
C 	region. ' 
C 	Update the handling cost (SUNS) and the truck (hauling) 
C 	cost(SUMT). 
C 	TLOS and TRIO is the loading and unloading costs. 
C 	T is the amount of grain per shipment (by time). 
C ---- TT is the total shipment from this surplus region 
C ---- to the selected deficit region. 

DO 2500 M • t, MOOR 
IT 	 pp 
COST 	• sgTRIN7•111 
IF C COST .LE. 225 ) TNIN 
COST = ( 0.066374 + 0004092 * COST) 
ELSE IF C cOsr .01. 225 .and. COST .LE. 245 ) TREK 
COST 	is ; C 23.67 • 0.0 * COST ) 
ELSE IF c cosr .OT. 245 ) TNEN 
COST 	s.0 0.60037 • 0.093976 • COST ) 
ELSE IF ( COST .0E. 9999. ) TNEN 
OOTO 2300 . 
IMF 

COST 	C COST • TRUCK ) / 100.0 

CALL OENFLO C cosr, TLOS, TRIO, T, TT, TCST, NCST ) 
SUMS 	•.SUM* • NCST 
SUNT 	• SUIT • TCST 

C 	If the total shipment (TT) to the selected deficit 
C 	region is less than 0 then it is ignored i.e. no 
C 	grain is transported to this deficit region else 
C 	tWe name of the deficit region (DRON)- , amount 
C ---- of grain (T(I))- per shipment by time, total 
C 	shipment(TT), unit cost(COST), total (truck) 
C ---- hauling cost (TCST) and total handling cost for 
C ---- this deficit region are displayed on the output file, FO. 

IF ( TT .LE. 0.0 ) SO TO 2300 
WRITE (F0,720) DRON(N), ( NAN2(N,L), L • 1, 3 ). 

1 	 ( TCN)/OPERATION, N • 1, NOTF ), 
2 	 TT/OPERATION, COST*OPERATION, TCST, NCST 

C ---- Update the following totals: 
C 	TODD is total amount grain demanded by the - deficit regions. 



C ---- TOSO is the total shipment by time for each surplus region. 
C ---- TOPS is the amount of grain produced by the surplus region. 
C ---- TORO is the total shipment by time for each deficit region. 

TODD 	m TODD • TT 
TOSO(I) . • TGSOCI) • TT 
TOPS 	m TOPS-  • TT 
TORO(*) 	• TOND(S). TT 

2300 CONTINUE 

C ---- SURPLUS region ----m by RAIL ----m DEFICIT regions. 
C ---- The Rail. cost (COST) from surplus region to this deficit 
C ---- region is tested. If it is greater than 999 then it is 
C ---- ignored else the rail cost (COST) is calculated. 
C ---- Subroutine GENFLO is called to find the total rail 
C ---- (hauling) cost (SCSI) and the total handling (SCSI) cost 
C ---- by rail. 
C ---- RLOS and RRID is the railcar loading and unloading costs. 
C ---- R is the amount of grain per shipment (by time). 

. C ---- IT is the total amount shipment for this deficit region. 
C ---- SUMR is the total roil cost. 
C ---- SUNS is the total handling cost. 

COST 	• SORL(NF • NT) 
IF ( COST .GE. 999. ) GO TO 2400 
COST 	• COST • RAIL / 100.0 
CALL GENFLO C COST, RLOS, RRID, R, ST, RCST, NCSR ) 
SUMR 	• SUNS • SCSI 
SUMS 	m SUNS • SCSI' 

C ---- If the total shipment for this deficit region(RT) is 
C ---- less than 0 i.e. no grain is transported to this 
C ---- deficit region then this region is ignored and no 
C ---- output regarding this region is printed. 

IF ( IT .LE. 0.0 ) GO TO 2500 

C ---- Print out the information about this deficit region 
C ---- which receives grain. 
C ---- DIGS is the name of the deficit region. 
C ---- R(N) is the amount of shipment by time(per period). 
C ---- IT is the total shipment received by this deficit 
C ---- region. 
C ---- COST is the unit cost. 
C ---- RCST is the rail(hauling) cost. 
C ---- SCSI is the handling. cost. 

WRITE (F0,730) ORGN(N), ( NAN2(N,L), l s 1, 3 ), 
1 	 ( R(N)/OPERATION, N m 1, NOTF ). 
2 	 ST/OPERATION, COST'OPERATION, RCST, NCSR 

C ---- Update the following totals: 
C ---- TODD is the amount of grain received by the deficit regions. 
C ---- TOSO is total shipment by time for each surplus region. 
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C ---- TOPS is the amount of grain produced by surplus regions. 
C ---- TORO is total shipment by time for each deficit region. 

40 

TOOD 
TOSOCI) - 
TOPE 
TOED(S) 

2400 CONTINUE - 
2500 CONTINUE 

-11 TODD • RT 
• TOS0(1.) • RT 
m TOPE • RT 
in TOED(S) • ET 

C ---- SURPLUS region ---->TRUCK 	* RIVER region. 
C ---- Subroutine SERIAL is used to check that all input data 
C ---- correctly entered. 
C ---- Check that the cost by truck (SETS) is not greater than 
C ---- 999. If it is not, theft the cost by truck from • surplus 
C ---- region to this river region is found. 
C ---- Subroutine GENFLO is called to calculate the cost of 
C ---- hauling by truck (TCST) and the handling cost (*CST). 
C ---- SUNS is the total handling cost. 
C ---- SUNT is the total truck cost. 

IONT 	s 10E5(I) 
CALL SERIAL C IONT, SORE, RIVN, ST ) 
IF C NT .10. 0 ) GO TO 2600 
COST 	m SRTN(OF,1) 

IF ( COST .LE. 225 ) TNEN 
COST • C 0.066374 • 0.104892 • COST) 
ELSE IF C COST .GT. 225 .and. COST .LE. 245 ) TNEN 
COST 	• C 23.67 • 0.0 • COST ) 
ELSE IF C COST .ST. 245 ) THEN 
COST 	• C 0.68037 • 0.093976 • COST ) 
ELSE IF C COST Al. 9999. ) THIS 
GOTO 2600 
ENDIF 

COST 	• ( COST • TRUCK) / 100.0 

CALL GENFLO: C COST, TLOS, TRIM, T. TT, TCST, NCST ) 
SUNS 	• SUNN .4. NCST 
SUNT 	a SUNT • TCST 

C ---- If the amount of grain supplied (TT) is less than 0 
C ---- no information on that region is outputted, else 
C ---- the name (RIVRCIT)) of the river region, the 
C ---- amount of grain on each shipment by timeCT(11)). 
C ---- unit cost(COST), total hauling (truck)cost and 
C ---- handling cost CNCST) is printed on the output file, FD. 

IF C TT .LE. 0.0 ) GO TO 2600 
WRITE CF0,740) RIVR(NT), C NAN3(NT,L), l • 1, 3 ), 

1 	 C T(N)/OPERATION, N • 1, NOTF ), 
2 	 TT/OPERATION, COST*OPERATION, TCST, NCST 

...,. 
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C ---- Update TOSO, the total shipment by time 
C ---- and TOPS, the amount of grain produced by the surplus 
C ---- 	regions. 

TOS0(1) 	a TGSO(I) • TT 
TOPS 	m TOPS 4. TT 

C ---- Update - TORN, the total amount of grain shipped to a 
C ---- river region. 

DO 2550 li • 1, NOTF 
TORR(IT,11)44. meacmr,$) • T(*) 

2550 CONTINUE 
2600 CONTINUE 

C ---- SURPLUS region 	• by RAIL 	• RIVEN regions 
C ---- Check that the cost by rail (COST) is less than 999. 
C ---- If it Is then find the cost by rail(COST) and invoke 
C ---- subroutine GENFLO is calculate the hauling (rail) 
C ---- costCNCST) and the handling cost (NCSR). 
C ---- it is the amount of grain in each shipment by time. 
C ---- ST is the amount of grain in total shipment. 

DO 2800 M • 1, NONE 
NT 	.5 
COST 	• SRRL(NF,NT) 
IF C COST AI. 999. ) GO TO 2700 
COST 	a COST * RAIL / 100.0 
CALL GENFLO ( COST, RLOS, RRIR, II, RT, FICST, NCSR ) 

C ---- It the amount of grain in total shipment in this river 
C ---- region is less than 0 i.e. no grain is received then 
C ---- it is ignored, else update the total hauling(rail) cost 
C ---- (SUNS) and the handling cost(SUNN) and output 
C ---- the code number(RIVR(NT)) and the name (MAN3(11T,L) of 
C ---- the river region, the amount of grain in each shipment 
C ---- by time (RCN)), the total shipment(RT), unit cost(COST), 
C ---- total hauling cost(RCST) and handling cost(NCSR). 

IF ( IT .LE. 0.0 ) GO TO 2700 
SUNS 	• SUNN • SCSI 
SUNS 	a SUNS • RCST 
WRITE (F0,750) RIVI(NT), C MANUNT,L), L 6  1, 3 ). 

1 	 ( R(N)/OPERATION, M • 1, NOTF ). 
2 	 IT/OPERATION, COST*OPERATION, SCSI, SCSI 

C ---- Update the following totals: TOSO(surplus),TOPR(port). 

TGSO(I) • MOM • IT 
TOPS 	• TOPS • ST 

C ---- Update the total shipment (TORR) to a river region. 

DO 2650 N • 1, NOTF 
TORR(NT,e)m TGRI(NT,N) • R(N) 



2650 CONTINUE 
2700 CONTINUE 
2800 CONTINUE 

C ---- SURPLUS REGION 	0 by TRUCK 	• PORT regions 
C ---- Check that the cost by truck (COAT) is less than 9999. 
C ---- If it Is then find the cost by rail(COST) and invoke 
C ---- subroutine GEMFLO is calculate the hauling (truck) 
C ---- cost(TCST) and the handling) cost (NCST). 
C ---- Tie the amount of grain in each shipment by time. 
C ---- TT is the amount of grain in total shipment. 
C ---- Update the total hauling(truck) cost 
C ---- (SUMT) end the handling cost(SUMN). 

O0 3000 M • 1, MOPE 
IT 	.5 
COST 	• SPTR(1111 ,MT) 

IF C COST I LE. 225 ) TNEM 
COST • ( 0.066374 • 0.104892 • COST) 
ELSE IF C COST .GT. 223 .and. COST I.E.. 	245 ) THE* 
COST 	• ( 23.67 • 0.0 • COST ) 
ELSE IF C COST .GT. 245 ) TNEM 
COST 	• C 0.68037 • 0.093976 * COST ) 
ELSE IF ( COST Al. 9999. ) TEEN 

- COTO 2900 
ENDIF 

COST 	• ( COST • TRUCK) / 100.0 

CALL GENFLO C COST, TLOS, TRIP, T, TT, TCST, NCST ) 
SUIT 	* SUIT + TCST o 
SUMS 	• SUMN .e. NCST 

C ---- If the amount of grain in total shipment in this pore 1 
C ---- region is less than 0 i.e. no grain is received then 
C ---- it is ignored, else 
C ---- the name (PORT(14)) of the port region, the 
C ---- amount of grain on each shipment by time(T(N)), 
C ---- unit cost(COST), total hauling (truck)cost (TCST) and 
C ---- handling *oat (NCST) is printed. 

IF ( TT .LE. 0.0 ) GO TO 2900 
WRITE (FD,760) PORT(S), ( 5A54(M,L), L • 1, 3 ), 

1 	 ( TM/OPERATION, N • 1, NOTF ), 
2 	 TT/OPERATION, COST*OPERATION, TCST, NCST 

C ---- Update the following totals: rem and TOPR. 

TOSO(I) 	• TGSO(I) • TT 
TOPE 	n TOPR • IT 

C ---- Update total shipment (TGRP) to a port region. 

DO 2850 N. 31 1 1, NOTF 
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TORP(N,N) s TORP(N,N) + T(N) 
2850 CONTINUE 
2900 CONTINUE 

C ---- SURPLUS region 	+ by RAIL 	> PORT regions 
C ---- SPRL stands for the Rail cost from a Surplus region 
C ---- to a Port region. 
C' ---- Cheek that the cost by rail (COST) is less than 999. 
C ---- If it is then find the cost by reil(COIT) and Invoke 
C ---- subroutine GENFLO is calculate the hauling (rail) 
C ---- cost(IICST) and the handling cost (RCM. 
C ---- R is the amount of groin in each shipment by time. 
C ---- RT is the amount of grain in total shipment. 
C ---- Update the total hauling(reil) cost 
C ---- (RUMB) and the handling cost(SUN*). 

COST 	• SPEL(1111 ,11T) 
IF C COST AI. 999. ) GO TO 3000 
COST 	• COST • RAIL / 100.0 
CALL REMO C COST, RLOS, RRIP, R, IT, RCST, NCSR ) 
SUNR 	• SUMR • RCST 
SUN* 	a SUN* + NCR* 

C ---- If the amount of grain in total shipment (IT) 
C ---- in this port region is less than 0 i.e. no grain is 
C ---- received then it is ignored, else output 
C ---- the code number CPORT(N)) and the name CMAR4(N,L) of 
C ---- the port region, the amount of grain in each shipment 
C ---- by time (1(1)), the total shipment(RT), unit cost(COST), 
C ---- total hauling cost(RCST) and handling cost(NCSR). 

IF C RT .LE. 0.0 ) GO TO 3000 
WRITE (F0,770) PORT(*), ( NAN4(*,L), L • 1, 3 ), 

1 	 C R(N)/OPERATION, R • 1, MOTF ). 
2 	 IT/OPERATION, COST+OPERATION, RCST, SCSI 

C ---- Update the following totals: TOSO(surplus), TOPR(port). 

TOS0(1) 	• TOSO(I) • RT 
TOPR 	m TOPR • IT 

C ---- Update shipment by time to s port(TGRP). 

DO 2950 1 • 1, NOTF 
TORP(N,N) a TORP(N,11) • R(N) 

2950' CONTINUE 
3000 CONTINUE 
3900 CONTINUE 
4000 CONTINUE 

C ---- Write this heading: 
C ---- SURPLUS REGION 	SUPPLY STORAGE 	STORAGE COST 
C ---- on the output file, FD. 

WRITE (F0,800.) 
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C ---- Output the following data: 

C ---- the code number (SIGN), name(NAN1(I,L), 

C ---- the amount of grain produced by this surplus region (SPLY(I)), 
C ---- the amount of grain in storage (S(I,N)) per 

C -. -- time period and storage cost (STCT) of each surplus region. 
C -- -- An example of the output: 
C ---- SURPLUS REGION 	SUPPLY 	STORAGE 	 STORAGE COST 
C ---- 064 ABILENE, TX 	5702 	4424 2212 	0 	 144642 

C ---- Increment the total amount of storage. 

oo s000 1 • 1. *osn 
WRITE (F0,810) MUM, C NAM1(I,1.)., L • I. 3 ). 

1 	 SPLYCI)/OPERATION, 
2 	 C $(1,11)/OPERATI0N, 8 • 1, NOTP ), STCTCI) 
SUNG 	• SUNG • STCTC!) 

5000 CONTINUE 

RETURN- 

END 

C 

C   RELVTR 	 
C ---- Subroutine ROLVTit deals with the river regions. 

C ---- It finds the cost of transportation from the river 

C ---- regions to selected barge (river) points and ports. 

C ---- Truck, rail and barge costs are considered. 

SUBROUTINE RELVTR 

DISCUSSION 	T(4), 11(4) 

COMMON /Al/ NOSS, NODE, CORE, ROPE, NORM 
COMMON 1A21 NOTP, NOTF, NOAY(4) 

COMMON /112/ 0101(70) /83/ RIVRC45) 
COMMON /114/ PORT(20) 

COMMON /C1t NOTR(70,70) /C2/ MI.(70,70) 

COMMON 1C31; 1110(70,45) 105/ RPIG(70,16) 

COMMON /01/ RAIL, TRUCK, BARGE, SNIP, PERIOD, CNOICE 

COMMON 1F31 TLOS, RLOS, TLOR, RLOR, BLOR, SLOP 

COMMON /F4/ TRIO, RED, Till, 'MIR, BRIM, TRIP, RRIP, BRIP 

COMMON /GO/ X, OPERATION /51/ FLOW(90000) 

COMMON /GAI SUNG, SUN?, SUMO, SUMS, SUNS, SUNN 
COMMON /GS/ TOPS, TODD, TOFD 

COMMON /GC/ TSSOC70), TORD(70), TORFC70) 

COMMON /GO/ TGRR(70,4), TGRP(70,4) 

COMMON /RI/ 1A1I(70,3), 1Al2(70.3), 1A13(45,3) 

COMMON /12/ 1A14(20,3), 1A15(25,3) 

COMMON /111/ IDEN(70), ALFA(70), BETA(70) 
DIMENSION 	IDN1(I0), 10112(10), 1013(25) 
INTEGER U1,U2,U3,U4,U8,U9,UF1,FD 

C ---- The layout of the output. 

500 FORMAT ( 20A4 ) 

510 FORMAT ( 2014 ) 
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520 FORMAT ( 1011 8.3 ) 
700 FORMAT ( 1H1, //, 9X, 18NORIGIN/DESTN MODE, 6X, 6NSUPPLY, 14X, 

1 	 16NSNIPMENT BY TIME, 16X, 5NTOTAL, 6X, 4HUNIT, 
2 	 IX, 511TOTAL, 5X, 8HHANDLING, /, 39X, 4110, 4X, 
3 	 IINSNIPMENT, 5X, 28HCOST - HAULING COST 	COSTS,// ) 

710 FORMAT ( f, 5X, 1NR, A4, 1X, 3A4, 16X, 4F10.0, / ) 
720 FORMAT ( 5X, 1NO, A4, 1X, 3A4, 2X, 2NT , 12X, 4F10.0, 

- F12.0, F10.5, 2F12.0 ) 
730 FORMAT ( 5X, IND, A4, IX, 3A4, 2X, 2111 • I2X, 4F10.0, 

1 	 F12.0, F10.5, 2,12.0 ) 
740 FORMAT ( 5X, INR, A4, 1X, 3A4, 2X, 2115 , I2X, 4F10.0, 

1 	 F12.0, 11 10.5, 211 12.0 ) 
750 FORMAT ( 5X, INP, A4, 1X, 3A4, 2X, 2NB , I2X, 4F10.0, 

1 	 F12.0, F10.5, 2F12.0 ) 

C 	Read in the cafes and betas of the deficit regions. 
C 	Reed in the selected (river) barge shipping 
C 	locations(IDEN(I)). 

READ (U1,520) C ALFACI), BETACI). 1 • 1. NOSS ) 
READ (U1,500)- C !UMW, I • 1, MOOR ) 

C 	Read in the number of barge (river) points(NRES), and 
C ---- barge (port) points(MPES); and their respective code 
C 	numbers. 
C 	i0111(1) stores the code numbers of the barge (river) 
C 	points which are 1,KV,Chat,Gun-,Fl. 
C 	ION2(1) stores the code numbers of the barge (port) 
C 	points which are NO,X,B,Ch,Port. 

READ (U1,910) MUSES, *PER 
READ (UI,500) ( IONIC!), I • 1, NRES ), ( ION2(!), I a 1, NPES ) 

C 	Read in the TRuck mileage from the selected barge 
C ---- unloading (shipping)points to each of the deficit region. 

READ (U2,520) ( ROTR(1,J), J • 1. NOON ) 

C ---- RIVER regions ----> by RAIL ----a DEFICIT regions 
C 	Read in the RaiL cost from each of the river 
C 	region to all the deficit regions. 

DO 1200- I 12 1, MORE 
READ (U3,520) ( RORL(I,J), J a  1, MOOR ) 

1200 CONTINUE 

C ---- RIVER regions ----a by Berge ----a Barge (RIVER) points 
C 	Read in the barge cost(per bushel) from each of 
C 	the river region to all the barge(river) points. 
C 	MUSES is the number of barge(river) points. 
C 	Barge (river) points are 11,KV,Chat,Gun,Fl. 

DO 1300 I • 1, MORE 
READ (U4,520) ( RRBO(1,J), J a 1. MUSES  ) 

1300 CONTINUE 
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C ---- RIVER regions ----> by BarGe ----> Barge (PORT) points. 
C ---- Read in the barge costCper bushel) from each of 
C ---- the river region to all the barge(port) points. 
C ---- NPES is the number of-barge(port) points which 
C ---- are N0,11111,Ch,Port. 

00 1400 I w 1, MORE 
READ.  (U4,320) C EFEECI.4). 4 • I. NPES ) 

1400 CONTINUE 

C ---- Reed in the number of ports (LAKE) above the Lie 26 
C ---- their code numbers(10113(I)). 
C ---- Note: sight not be used in this model. 

READ (U4,510) LAKE 
RIAD. (U4,500) C 10113(1), I • 1, LAKE ) 

C ---- Print out the heading of the output file i,e, 
C ORIGIN/DESTN NODE SUPPLY SNIPMENT TOTAL 	UNIT 	TOTAL 	*AMBLING 
C 	 SHIPMENT COST MAULING COST COSTS 

WRITE (FD,700) C I, I • I, NOTF ) 

C ---- Write out the code number(RIVR(1)), name (NAN3(I,L)) of 
C ---- the river region, and the amount of grain (TGRII) shipped by 
C ---- time (per period) to each river region. 
C ---- NOTF is the number of time factor. 
C ---- FO is the output file, and format 700 is used. 
C ---- ' eg R 601 ST.PAUL,MN 0 0 0 0 

Do s000 1 . 1, MORE 

WRITE (F0,710) RIM!), C MAN3(1,L), L • 1. 3 ). 
1 	 C Tilitit(1,M)/OPERATION, M w 1, NOTF ) 
BF 	a I 	, 

C ----Selected BARGE (river)points--by TRucK-->DEFICIT regions. 
C ---- Read in the TRuck mileage from each of the barge 
C ---- unloading point to ell the deficit regions. 
C ---- If the cost(COST) is greater than 9999 then it is 
C ---- ignored else the cost by truck(COST) is calculated. 
C ---- The COST includes SET and ALP. 
C ---- Subroutine GENFLO is used to calculate the hauling 
C ---- truck cost(TCST) and the handling cost CNCST). 
C ---- T is the amount of grain in each shipment by time. 
C ---- TT is the amount of grain in total shipment. 

DO 2200 M • 1, NODS 
- 10MT 	• IDEN(M) 
CALL SERIAL C EDIT, NONE, R1VR, NT ) 
IF C NF .NE. NT ) GO TO 2200 
MT 	 se 1 
COST 	• ROTR(1,NT) 

. IF C COST .0E. 9999. ) GO TO 2200 
ALP 	s. ALFA(MT) 
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SET 	n SETA(NT) 

IF ( COST .LE. 225 ) THEN 
COST • ( 0-.066374 • 0.104892 * COST) 
ELSE IF C COST .GT. 225 	.and. 	COST .LE. 245 ) . THEN 
COST 	.-m-  ( 23.67 • 0.0 • COST) 
ELSE IF C COST .GT. 245 ) THEN _ 
COST 	• C 0.68037 • 0.093976 • COST ) 
ELSE IF C COST .0E. 9999. ) TNEN 
GOTO 2200 	 . 
END IF 

COST 	is C COST • TRUCK ) / 100.0 

COST 	• C COST • SET • ALF ) / 100.0 
CALL GE*FLO C COST, TLOR, TRIO, T, TT, TCST, NCST ) 

C ---- Check that the amount of grain shipped is more than O. 
C ---- If it is, update the total hauling (truck) cost 
C ---- (SIT) and the handling costCSUMN). 

IF C TT .1.1. 0.0 ) 00 TO 2200 
SUMT 	• SWOT • TCST 
SUM* 	• SUM* • NCST 

C -'--- Write all the information about the deficit region 
C ---- which receives grain by truck. 
C ---- DRUMM is the code number of the deficit region". 
C ---- 1Al2(*,L) is the name of the deficit region. 
C -. -. 7(11) is the amount of grain received per shipment by 
C ---- time. TT is the total shipment for this deficit region. 
C ---- COST Is the unit cost. 
C ---- TCST is the total haulinf(TRuck) cost. 
C ---- NCST is the handling cost- . 

WRITE (F6,720) onomm, C NAM2(10,L), L • 1, 3 ). 
1 	 C TCN)/OPERATION, N • 1, NOTF ). 
2 	 TT/OPERATION, COST*OPERATION, TCST, NCST 

C ---- Update the total amount of grain demanded(T000) by 
C ---- the deficit regions. 
C ---- Update the total amount of grain shipped (TORD(M)) 
C ---- to this deficit region. 

TODD 	• TODD • TT 
TORO(*) 	• TORO(*) • TT 

2200 CONTINUE 

C ----Selected BARGE (river) points--by RaiL-->DEFICIT regions. 
C -- -- Read in the RaiL cost from each of the barge 
C ---- unloading point to all the deficit regions. 
C ---- If the cost(COST) is greater than 999 then it is 
C ---- ignored else the cost by truck(COST) is calculated. 
C ---- The COST includes SET and ALP. 



C ---- Subroutine GINFLO is used to calculate the hauling 
C ---- rail costCRCST) and the handling cost CHCSR). 
C ---- I is the amount of grain in each shipment by time. 
C ---- IT is the amount of grain in total shipment. 

DO 2300 N. 1, MOOR 
NT 	5 N 
COST 	- • ROILCMF,MT) 
IF C COST .011. 999. ) GO TO 2300 
COST 	ur COST * RAIL / 100.0 
CALL GEWFLO C COST, RLOR, RRID, R, IT, •CST, MCSR ) 

C ---- Check that the amount of grain shipped is more than O. 
C ---- If it is, update the. total hauling- (rail) cost 
C ---- (SUNS) and the hand(ing'cost(SURS). 

IF C IT .LE. 0.0 ) GO TO 2300 
SUMS 	• SUMS • RCST 
SUM* 	• SUNS • NCSR 

C ---- Write ell the information about the deficit region 
C ---- which received grain by rail. 
C ---- DIGS(S) is the code number of the deficit region. 
C ---- SARUM/A) is the name of the daficit region. 
C ---- I(S) is the amount of groin received per shipment by 
C ---- time. IT Is the total shipment for this deficit region. 
C ---- COST is the unit cost. 
C ---- RCST is the total heuling(TRuck) cost. 
C ---- ICS* is the handling cost. 

UNITE (F0,7,30) ORGICM), C MAR2(RA), L • 1, 3 ). 
1 	 C R(M)/OPERATION, M • 1, NOTF ), 
2 	 ' RT/OPERATIO*, COSTIPOPERATION, 'CST, SCSI 

C ---- Update the total. amount of grain demanded(T000) by 
C ---- the deficit regions. 
C ---- Update the total, amount of grain shipped CTGROCM)) 
C ---- to this deficit region. 

TODD 	• TODD • IT 
TGRO(R) • MO(K) • NT 

2300 CONTINUE 

C ----Selected BARGE (river)points.-by BarGE-->RIVER regions. 
C ---.; Read in the Sara, cost from each of the barge 
C ---- unloading point to all the river regions. 
C ---- If the cost(COST) is greater than 999 then it is 
C ---- ignored else the cost by barge(COST) is calculated. 
C ---- The COST includes SET and ALP. 
C ---- Subroutine SINFLO Is used to calculate the hauling 
C ---- barge cost(8CST) and the handking cost (SCSI). 
C ---- T is the amount of grain in each shipment by time. 
C ---- TT is the amount of grain in total shipment. 

DO 2500 5 m11, MIES 
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IONT 	IDN1(11) 
CALL SERIAL ( IONT, MORE, RIVR, NT ) 
IF ( NT .EG. NF ) GO TO 2500 
IF C NT .EQ. 0 ) GO TO 2500 
COST 	RRSG(NF,N) 
IF ( COST.r.GE. 999. ) GO TO 2500 
COST 	• COST * BARGE 
CALL GENPLO ( COST, BLOM, SRIR, T, TT, GCS% SCSI ) 

C 	Check that the amount of grain shipped is more than O. 
C 	If it is, update the total hauling (barge) cost 
C 	(SUNS) and,  the handling cost(SUNN). 

IF ( TT .1.1. 0.0 ) GO TO 2500 
SUN, 	s SURD • BCST 
SUN* 	• SUN* • NCSB 

C 	Write all the information about the river region 
C ---- which received grain by rail. 
C 	RIVR(*T) is the code number of the deficit region. 
C 	NAN3CNT,L) is the name of the deficit region. 
C 	T(*) is the amount of grain received per shipment by 
C 	time. 
C ---- TT is the total shipment for this river region. 
C 	. COST is the unit cost. 
C 	BCST is the total hauling(TRuck) cost. 
C 	NCSB is the handling cost. 

WRITE (F0,740) RIVR(NT), C NAN3CNT,L), L • 1, 3 ), 
1 	 C T(N)/OPERATION, * m 1, NOTF ), 
2 	 TT/OPERATION, COST*OPERATION, BCST, SCSI 

- 
C 	Update the total amount of grain shipped(TGRR(NT,N)) to 
C 	a river region. 

00 2450 * • 1, NOTF 
TGRR(NT,N)m TORR(NT,N) + T(N) 

2450 CONTINUE 
2500 CONTINUE 

C ----Selected BARGE (pert)points--by SarGE-->RIVER regions. 
C 	Read in the Sortie cost from each of the barge 
C ---- unloading point to all the river regions. 
C 	If the cost(COST) is greater than 999 then it is 
C ---- ignored else the cost by barge(COST) is calculated. 
C 	Subroutine GENFLO is used to calculate the hauling 
C 	barge cost(SCST) and the handling cost (NCS8). 
C 	I is the amount of grain in each shipment by time. 
C 	IT is the amount of grain in total shipment. 

00 2800 N • 1, NPES 
IONT • 1002(N) 
CALL SERIAL ( IONT, MOPE, PORT, NT ) 
IF ( NT .EG. 0 ) GO TO 2800 
COST 	• RPOO(*F,N) 
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IF ( COST .0E. 999. ) GO TO 2800 
COST 	0 COST • BARGE 
CALL GENFLO ( COST, BLOM, BRIP, R, RT, BCST, SCSI ) 

C ---- Check that the amount of grain shipped(RT) is more than O. 
C ---- If it UN, update the total hauling (barge) cost 
C ---- (SUNS) and the handling cost(SUNN). 

IF ( RT. LE. 0.5 ) GO TO 2800 
SUNS 	8 SUNS • BCST 
SUMS 	• SUN* 0 NCSB 

C ---- Write all the information about the port region 
C ---- which received grain by barge. 
C ---- PORT(NT) is the code number of the port region-. 
C ---- MAMA(IAT,L) is the name of the port region. 
C ---- R(N) is the amount of grain received per shipment by 
C ---- time. 
C ---- IT is the total shipment for this port region. 
C ---- COST is the unit cost. 
C ---- BCST is the total hauling(BARGE) cost. 
C ---- USD is the handling cost. 

WRITE (110,750) PORT(WT), C NAM4(NT,L), L • 1, 3 -). 
1 	 C MCD)/OPERATIOW, N * 1, NOTF ). 
2 	 IT/OPERATION, COST•OPERATION, BCST, NMI 

C ---- Update the total amount of grain shipped(TORP(NT,N)) to 
C ---- a port region. 

DO 2750 II • 1, NOT, 
TORP(NT,N)is TORP(NT,11) • R(N) 

2750 CONTINUE 

2800 CONTINUE 
2900 CONTINUE 
3000 CONTINUE 

RETURN 
ENO 

C 
C 	 assn. PELVTR 	 
C ---- Subroutine PELVTR deals with the port regions. 
C ---- It finds the cost of transportation from the port 
C ---- regions to selected barge (port) points and river. 
C ---- Truck, rail and barge costs are considered. 

SUBROUTINE PELVTR 
DIMENSION . T(4) 
COMMON /A1/: NOSR, NODS, MORE, MOPE, NOFR 
COMMON /A21: NOTP, NOTF, NDAY(4) 
COMMON /114/ PORT(20) /BS/ F105(25) 
COMMON /C3t PPSP(70,45) 
COMMON /Di/ RAIL, TRUCE, BARGE, SNIP, PERIOD,. CHOICE 



COMMON 1F31 TLOS, RLOS, TLOR, RLOR, BLOM, SLOP 
COMMON /F4/ TRIO, RRID, Till, RRIR, SRIR, TRIP, RRIP, BRIP 
COMMON /GO/ K, OPERATION /01/ FLOW(50000) 
COMMON /MAI SUMO, SUMT, SUMS, SUMS, SUMS, SUMN 
COMMON /01/ TOPS. TODD, TOFD 
COMMON /4t/ TOS0(70), TORD(70), TGRF(70) 
COMMON /091 TGRR(70,4), TGRP(70,4) 
COMMON /111/ NAM1(70,3), NAM2(70,3), NAM3(45,3) 
COMMON /12/ 5AN4(20,3)„ NAMS(25,3) 
DIMENSION 	ION3(16) 
INTEGER U1,U2,U3,U4,118,U9,UF1,F0 

C ---- The layout of the output file, FD. 

SOO FORMAT ( 20A4 ) 
510 FORMAT ( 2014 ) 
520 FORMAT ( 10F11.3 ) 
700 FORMAT ( 1NI, //, 9X, 18NORIGIN/DESTM MODE, 6X, 6NSUPPLY, 14X, 

1 	 16NSNIPMENT BY TIME, 16X, SNTOTAL, 6X, 4NUNIT, 
2 	 7X, SNTOTAL, SX, IINNANDLING, /, 39X, 4110, 4X, 
3 	 8115111PRINT, 5X, 21INCOST 	NAULING COST 	COSTS,// ) 

710 FORMAT ( /, SX, INP, A4, 1X, 3A4, 16X, 4F10.0, / ) 
720 FORMAT ( SX, INF, A4, 1X, 3A4, 2X, 2115 • 12X, 4F10.0, 

1 	 F12.0, PI0.5, 2F12.0 ) 

C 	Read in the elfes and betas of the deficit regions. 
C ---- Read in the selected (port) barge shipping 
C 	locrtions(I0E11(1)).-  

READ--(U1,520) ( ALFA(I), INTIM), I • 1, MOOR ? 
READ (U1,500) ( !DEW?. 1 • 1 . MOOR ) 

C ---- PORT regions ----* by ShiP ----> FOREIGN regions 
C 	Read lathe ship rate CPFSP(I,J)) from each port to 
C 	all the foreign regions. 

00 1I00 I • 1, ROPE 
READ (U4,5201 ( PFSP(I,J), J • 1, NOFX ) 

1100 CONTINUE 

C 	Read in the number of ports (LAKE) in the Great Lakes 
C ---- for export and their code numbers(ION3(I)). 

READ CU4,510) LAKE 
READ (U4,500) C 1013(1), I • 1, LAKE ) 

C ---- Print out the. heeding of the output file i,e, 
C ORIGIN/OESTN MODE SUPPLY SNIPNENT TOTAL 	UNIT 	TOTAL 	HANDLING 

SHIPMENT COST NA4JL1NG COST COSTS 

WRITE (F0,700) ( I, I • 1, NOTF ) 

C ---- Print out the code number (PORT(I) and the name (NAM4(I,L)) 
C 	of the port together. with the total grain shipment by time 
C 	from each port region. 
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DO 2000 I • 1, MOPE 
NF 	• / 
WRITE (F*6.710) PORT(I) 1  ( NAN4(I,L), L • 1, 3 ), 

1 	 ( TORP(I,N)/OPERATION, 	1, NOTF ) 

C ' 4..  PORT regions 	by ShiP ----+ FOREIGN regions. 
C 	Reed I% the ship rate from each of the port region 
C ---- to all the foreign regions. 
C 	If the cost(COST) is greater than 999 then it is 
C ---- ignored else the cost by truck(COST) is calculated. 
C 	Subroutine GENFLO is used to calculate the hauling 
C ---- skipping cost(SCST) and the handling cost (NCSS). 
C 	T is the amount of grain in each shipment by time. 
C ---- IT is the amount of grain in total shipment. 
C ---- SLOP is the ship loading cost. 
C ---- SNIP is the factor for ship rate and can be altered (see F1.CRN). 

DO 1300 It • 1, NOFR 
NT 	 If 

COST 	r PFSP(SF,NT) 
IF ( COST .1111. 999. ). GO TO 1300 
COST 	Is COST IF SNIP 

CALL GENFLO ( COST, SLOP, 0.0, T, TT, SCSI, NCSS ) 

C 	Check that the amount of grain shipped(TT) is more than O. 
C 	If it is, update the total hauling (ship) cost 
C 	(SUNS) and the handling cost(SUNN). 

IF ( .1T .LE. O.* ) GO TO 1300 
SUNS 	• SUMS • SCSI 
SUMS 	0.SUMN • NCSS 

C 	Write aft the information about the foreign region 
C ---- which received grain by ship. 
C 	FIGS(NT)is the code number of the foreign region. 
C 	MIASMA) is the name of the foreign region. 
C 	T(N) is the amount of grain received per shipment by 
C ---- time. 
C 	IT is the total shipment for this river region. 
C ---- COST is the unit cost. 
C 	SCST is the total hauling (SNIP) cost. 
C 	 NCSS is the handling cost. 

WRITE (F5,720) FRON(NT), C NANS(NT,L), 	1, 3  ). 
( T(N)/OPERATION, N • 1, NOTF ). 

2 	 TT/OPERATION, COSTI00PERATI0N, SCST, NCSS 

C ---- Update the total amount of grain shipped . (TOFD) to all 
C ---- foreign regions and the amount shipped (TGRF(NT,N)) to 
C ---- this particular foreign region. 

TOFD 	• TOPS • TT 
TORF(NT) • TORF(NT) • TT 
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C 

C 

C 

I 

1300 CONTINUE 
2000 CONTINUE 

RETURN 
END 

__.e .  
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DEMAND 

SUBROUTINE DEMAND- ( 1EXP ) 
DIMENSION 	A(5) 
COMMON /AI/ NOSE, MOOR, MORE, MOPE, NOP* 
COMMOW 1A2/ NOTP, NOTF, NOAY(4) 
COMMON /111/ SRON(70) /52/ 0331(70) /33/ RIVR(45) 
COMMON /64/ PORT(2O) /115/ FRGN(25) 
COMMON /E2f Dosocre) /E31 F010(25,4) 
COMMON /F3/ TLOS, RLOS, TLOR. , 'LON, SLOE, SLOP 
COMMON /F4/ TRIO, 11110, TRIR, ERIE, @RIR, TRIP, RRIP, BRIP 
CONMO* /GO/ K, OPERATION /411/ FLOW(50000) 	. 
COMMON /GA/ SUMS, SUIT, SUMW, SUMS, SUNS, SUN* 
COMMON /GB/ TOPS. TOOD, TOFD 
COMMON /GC/ TOSO(70), TOR0(70), TORFC70) 
COMMON /1101 TORR(70,4), TORP(7044) 
common /111/ NAMI(70,3), NNM2(70.3), 1A13( 45.3) 
COMMON /12/ 1A14(20,3), MA115(25,3) 
INTEGER 	FLOW 
INTEGER U1,U2,U3,U4,1111,U9,UF1,F0 

C ---- The layout of the output. 

520 FORMAT ( 10F8.3 ) 
700 FORMAT C 1111, //, 52X, 14NDEMAND BY TINE, 17X, SNTOTAL,_ 

1 	 /, 39X, 4110, 2X, IINSNIPMENT, / ) 
720 FORMAT C 5X, INO, A4, IX, 3A4, 16X, 4E10.0, F12.0 ) 
730 FORMAT ( 5X, INF, A4, IX, 3A4, 16X, 4F10.0, F12.0 ) 

C ---- Check that the number of deficit regions are greeter than O. 
.0 ---- If it is then read in the demand of each of the deficit 
C ---- 	region (110110(1)). 

IF C MOOR .LE. 0 ) GO TO 1400 
READ (U$,520) C 00110(1), 1 • 1, NODE ) 

C ---- Print out the heeding : DEMAND BY TINE 	TOTAL SNIPNENT 

WRITE (F11,700) ( I, 1 • 1, MOT, ) 

C ---- Find the demand by time of each deficit region A(N). 

DO 1300 I • 1, NOON 
DO 1200 N • 1, NOTF 
K 	 • K 4. 1 
A(M) 	• FLOW(K) 

1200 CONTINUE 

..... 



C ---- Write out the code number (ORGNCI)) and name (NAN2(I,L)) 
C ---- of each deficit region and their demand by time CA(N)). 

K -In K 4. 1 
A(5) 	• FLOWCK) 
WRITE (F0,720) onali(l). C NAN2(I,L), L • 1 . 3 ). 

1 	 (A(N)/OPERATION, N * 1, 5 ) 
1300 CONTINUE 

C ---- Check that the,  number of foreign regions is greeter than O. 
C ---- If it is then read in the demand by time of each foreign 
C ---- region FON0C1,114). 

1400 IF C NOM .LE. 0 ) RETURN 
00 1500 I • 1, NORM 
READ CUB,S20) C FONDCI,M), IS go 1, NOTF ) 

1500 CONTINUE 

C ---- Find the demand by time of sack foreign region ACM). 

DO 1700 ! mg 1', SOFW 
DO 1600 N • 1, NOTF 
K s g • 1 
A(N) 	• FLOV(K) 

1600 CONTINUE 

C ---- Write out the code number CFRBNCI)) and name (NAN5(I,L)) 
C ---- of each foreign region and their demand by time (ACI)). 

K s g • 1 
A(S) 	s FLOW(E) 	 _ 
WRITE (F0,730) FRONCI), C NAMS(I,L), L a 1. 3 ). 

I 	 CACM)/OPENATION, N • 1, 5 ) 
1700 CONTINUE 

RETURN 
END 

C 

C   SERIAL 
C ---- This subroutine is used to check that the data inputted 
C ---- is correct. 

SUBROUTINE SERIAL C IDIOT, NOSE, SRON, liF ) 
DIMENSION ' SRON(NOSR) 
INTEGER 	SRNS 
DATA 	. 	NINE!' SDE'/ 

600 FORMAT C SX ,, 1 77777 ERROR IN DATA. 1 , A4, 'IS MISSING ,  ) 
NF 	stO 	 . 
00 1100 I • 1, NOSE 
IF C IONT .10. SRONCI) ) GO TO 1200 

1100 CONTINUE 
IF C IONT .NE. NINE ) WRITE CFD,600) IONT 
RETURN 

1200 NF 	s. i 
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C ••• 

RETURN 
END 

55 

C .   GENFLO 	 
C ---- Calculate the amount of grain flow per time period, 
C ---- total hauling cost(TCST) and handling cost CNCST). 

SUBROUTINE GENFLO C COST, COUT, CRIN, A, AT, TCST, NCST ) 
DIMENSION 	A(4) 
COMMON /A2/ NOTP, NOTF, NDAT(4) 
COMMON /201 IC, OPERATION /01/ FLOV(50000) 
INTEGER 	FLOW 
AT 	• 0.0 
TCST 	* 0.0 
NCST 	s 0.0 
DO 1100 N • 1, NOTF 
K w g • / 
ACM) 	• FLOW(B) 
AT 	• AT • ACM) 

1100 CONTINUE 
• 

C ---- To find the total hauling cost(TCST) e.g. for Abilene, 
C ---- TCST • 	5246*0.20052*1000 

TCST 	• AT • COST • 1000.0 

C ---- COUT and CRIN are the loading and unloading costs. 
C ---- The handling cost, for Abilene, 
C ---- NCST • 5246 • (6.47 • 6.59) * 10 

NCST 	• AT • ( COUT • CRC* ) * 10.00 
RETURN 
ENO 



56 

Elam. 

Note : - 

(1) Do not use this file to run the program. 

This is a documented version of the actual file used. 
(2) The letter C at the beginning of s sentence implies that it is a 

comment or an explanation. Lines beginning with & C are not be 
presence in the actual file used. 

(3) Explanation appears before the actual code. 
(4) Any now changes made must be in the same position as the old entry. 
(S) If the entries on a lino does not exceed the 80th column, 

insert s digit zero, 0, on the 80th column. 

CO) The forest used for codes in the model is : 

4 fields i.e. *dee where c is • digit or • letter, 

e.g. *601 where * is • space. 

InLanai= ist Lta.rana. 

This is tie first tile which gives the overgalt detail of the model. 

The explanation for each line of thorn is given below. 

This line shows the title headino  used in the output file, 
file06_2.crn. 

file06_2.crn is used to display the intermediate results. 

If a new title is to be needed, change this sentence. 

CORN 8NIPMEST PROOLEM, EAIE COMEAU ADDED - FULLER, GRANT, TEN, FELLIN 

This line shows the number  sa. =am involved in this model. ' 
If there were any changes in the number of regions, the corresponding 
number must be changed. 

e.g. if the number of surplus regions were increased to 59 then change 58 
to 59. 

There are limitations  on the number of regions that are allowed in 
this program : 

Noxious number of surplus regions allowed • TO 

Maximum number of deficit regions allowed • 70 
- Maximum number of river 	regions allowed a 45 
Maximum number of port 	regions allowed is 20 
Maximus number of foreign regions allowed • 25 

In this model, the 

Number of surplus  regions • 58 
Number of deficit,  regions • 56 
Number of river 	regions • 43 
Number of sort 	regions a ,  20 

• t 
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Number of foreion  regions a 25 

The format used is : 
4 field, i.e. "dd where d is a digit. 
e.g. "58 where • is a space. 

58 56 43 20 25 

This line shows the 'weber  21., periods.  tam gis_ period  in this 
model. There are 3 periods per year. 

The number of days in each period : 
C 	 number of days in the let period a 121 

number of days in the 2nd period n 121 
number of days in the 3rd period gm 123 

If the number of periods were different, alter 3 to the new number and 
add the number of days In the new period. 

The format used for the number of days is : 
4 fields i.e. •eldd where d is a digit. 
e.g. •121 where • is e space. 

3 121 121 123 

These lines show the ;odes  yugAL L.c.  ti. Usurolus reaiins  in this 
model. 
For example, 111 is the code number for Alexandria LA, and 

085 is the code number for Ames, IA 
If there were any changes in the number of surplus regions, 
the code of the new surplus region would be added to the end of the list. 
If there were a deletion, then the code involved would be deleted from 
this list. 

111 085 139 068 163 015 024 162 154 351 032 092 153 094 144 083 131 084 130 121 
134 164 141 132 046 034 142 113 172 035 138 033 123 073 082 093 021 135 037 088 
089 137 099 143 087 391 076 096 074 06A 081 152 122 291 145 151 045 075 

These tines show the codes  L2.c. LILLj  deficit, regions  in this model. 
For example, 064 is the code number for Abilene TX, and 

213 is thscode number for Albany 0A. 

If there were any changes in the number of deficit regions, the code of 
the new deficit region would be added to the end of the list. 
If there were a deletion, then the code involved would be deleted from 
this list. 

064 213 061 211 707 301 052 071 351 098 086 261 251 231 391 0611 051 101 201 191 
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050 192 102 171,342 047 161 181 097 281 140 183 715 282 104 062 054 212 202 182 
053 713 242 411 1 302 042 381 311 221 103 401 066 292 241 222 133 

These tines show the codes  j .Lg. jL  river bare, ports  in this 
mode!. 

For exemOle. 601 is the code number for St Paul NN and 

602 is the code number for Winona ION. 

If there were any changes in the number of river barge ports, 

the codeof the new river port would be added to the end of the list. 

If there were a deletion, then the code involved would be deleted from 
this list. 

601 602 603 604,605 606 607 608 609. 410 611 612 613 614 615 616 617 618 619 620 

621 622 623 624 625 626 627 621t 629 630' 631 632 633 634 635 636 637 638 639 640 
641 642 643 

This tin, shows the codes,  /IL LILL Li ports  in this model. 
For exempt*, 701 is the code number for Mobile, AL and 

702 is the cod* number for New Orleans LA. 

. If there were • change in the number of port regions, -  the code of 
the new Port would be added to the end of the list. 
if there : were a deletion, then the code involved would be deleted ftom 
this list. 

701 702 703 704705 706 707 708 709 710 711 712 713 714 715 716 717 718 719 720 

These lines codes  Lim ratj foreion reoions  in this model. 
For example, 801 is the code number for Scandinavia 

- C 	 802 is the code number for N.C. Europe. 

If therelwere any changes in the number of foreign regions, the code of 

the new foreign region would be added to the end of the list. Sake sure 
that thenumber of regions does not exceed the maximum number allowed 

in this region. The maximum number of foreign regions is 25. 

If therewere • deletion, then the code involved would be deleted from 
this list. 

801 802 803 804805 806 807 808 809 810 811 812 813 814 415 816 817 818 819 820 
821 822 823 8241125 

This lin* shows the loadina costs  by truck, roil and 
barge (cents/bushel) in this model. 

If there were any changes In the loading costs, then alter the 
corresponding loading cost. 
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Truck Load Country Elevation = 10.422 

Rail Load Country Elevation • 10.368 

-Truck Load River Location 	= 8.940 

Rail Load River Location 	• • 9.330 

Barge Load River Location 	• 7.758 

Ship Load Port Location 	• 5.660 

The format used is : 

fields i.e. dddd.ddd where d is a digit. 

If there is no digit in front of the number, then add spaces. 

•.g. 10.422 becomes • 1/10.422 where • is a space. 

10.422 10.368 	8.940 	9.330 	7.738 	5.660 

This line shows the unloading costs  by truck, rail and barge 

(cents/bushel) in this model. 

If there were any changes in the unloading cost, then change the 

affected cost. 

C 	 River Unload Truck Surplus 	a 8.520 

C 	 River Unload Rail. Surplus 	0  6.774 

C. 	 River load Truck Deficit 	• 6.450 

C 	 River toad Rail Deficit 	• 6.318 
C 	 River Unload Serge 	 • 11.076 
C 	 Port Unload Truck 	 = 6.763 

C 	 Port Unload Rail 	 a 4.082 

c - 	Port Unload Barge 	 0  8.097 

The format used is : 

8 fields i.e. dddd.ddd where d is a digit. 

If there is no digit in front of the number, then add spaces. 

e.g. 8.320 becomes •+.11.520 where 6,  is a space. 

8.520 	6.774 	6.450 	6.318 11.076 	6.763 	4.082 	8.097 

The quantity of ptorage available  in each surplus region. 

It a new surplus region were added, then add one value to the end of 

the list. 

If there were deletion, then erase one from this list. 

The format used is : 

8 fields i.e. dddddd.d where d is a digit. 

e.g. 999999.9 

999999.9999999.9999999.9999999.9999999.9999999.9999999.9999999.9999999.9999999.9 

999999.9999999.9999999.9999999.9999999.9999999.9999999.9999999.9999999.9999999.9 

999999.9999999.9999999.9999999.9999999.9999999.9999999.9999999.9999999.9999999.9 

999999.9999999.9999999.9999999.9999999.9999999.9999999.9999999.9999999.9999999.9 

999999.9999999.9999999.9999999.9999999.9999999.9999999.9999999.9999999.9999999.9 

999999.9999999.9999999.9999999.9999999.9999999.9999999.9999999.9 
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The LCILLO. LUCIA,. MLLE- LLLI... truck. barae.  gal LILLLadiustment  
factors  are as follows: 

storage cost factor (cents/bushel/year) • 11.566 
rail cost multiplier 	 • 1.000 
truck mileage multiplier 	 1.000 
barge cost multiplier 	 • 1.000 
ship rote multiplier 	 r t.000 
period blocked 	 is 1.000 

The tot period is blocked in the regions in the Lakes. 

If there is • need to test the effect of on increase or a decrease in 
cost of e type of transport, then alter the value of the multiplier. 

The format used is. : 

8 fields i.•. dddd.ddd where d is a digit. 

If there is no digit in front of the number, then add spaces. 
e.g. 1.008 becomes •**1.000 where • is a space. 

11.566 	1.000 	1.000 	1.000 	1.000 	1.000 	 0 

Conversion factor  Bat choice  g.t. measurement  
The conversion factor 	 • 1.000 
Choice of measurement 1.000 • 
Conversion factor for short ton is 2000/56 . • 35.714 
and for metric ton is 2204/56 • 39.357 

Choice of measurement can be one of these: 

1.000 is for bushel 

2.000 is for short ton 

3.000 is for metric ton 
1.000 	1.000 

Alphas and betas associated with each surplus region and represent 

truck cost intercept and per unit costs. (currently not being used). 

	

5.830 	0.195 	5.654 	0.191 	6.486 	0.208 	6.066 	0.200 	6.406 	0.207 

	

6.440 	0.207 	6.327 	0.205 	6.406 	0.207 	6.597 	0.210 	6.339 	0.205 

	

7.060 	0.224 	7.246 	0.233 	6.597 	0.210 	7.246 	0.233 	6.434 	0.207 

	

6.486 	0.208 	7.055 	0.224 	6.486 	0.208 	7.055 	0.224 	6.406 	0.207 

	

6.434 	0.207 	7.055 	0.223 	6.508 	0.208 	6.339 	0.205 	6.460 	0.207 

	

6.434 ' 0.207 	6.353 	0.206 	6.460 	0.207 	6.339 	0.205 	5.654 	0.191 

	

6.839 	0.215 	6.486 	0.208 	6.339 	0.205 	5.830 	0.195 	7.246 	0.233 

	

5.165 	0.182 	7.055 	0.224 	6.486 	0.208 	6.486 	0.208 	7.246 	0.233 

	

6.434 	0.207 	6.486 	0.208 	6.791 	0.214 	5.589 	0.190 	7.246 	0.233 	. 

	

6.486 	0.208 	6.597 	0.210 	6.792 	0.214 	6.597 	0.210 	6.595 	0.210 

	

6.791 	0.214 	6.339 	0.205 	6.434 	0.207 	6.434 	0.207 	7.055 	0.224 



C I 

C 

C 

C 

C 

C 

C 

C 

C 

C 

61 

7.055 	0.224 	7.055 	0.224 	6.508 	0.208 	 0 

C 	These lines show the codes  Loz baroe shipping ports,  with each 
C 	code number (barge loading port) associated with a surplus region from 
C 	it receives grain. 

C 	If there were any changes in the number of surplus regions, then there 

C 	must be an associated addition or deletion of the code representing the 
C 	barge loading point for that surplus region. 

Adding • surplus region means that the code of the barge loading port 

linked to the surplus region must be included at the end of the list. 

A deletion means that the code of the barge loading port linked to the 

surplus region must be removed. 

C 	tf the surplus ',Won is not linked with a barge loading point then its 
C 	code number is 999. 999 means that the route from the surplus region to 
C 	the barge loading port is not feasible. Thus there is no link between 
C 	the 2 regions. 

C 	e,g, the let entry is the 1st surplus region, Alexandria. It is not linked 
C 	to any barge loading region. So 999 is used to indicate that Alexandria is 
C 	not linked to any barge loading port. 

•.g, the 2nd entry indicates that the 2nd surplus region, Ames IA (085) 

is linked to the barge loading port, Dubuque (604). 

999 604 615 631 618 602 609 999 618 610 609 612 618 613 619 603 605 610 615 602 

608 999 618 616 630 611 619 999 619 611 608 611 604 602 603 607 609 621 609 611 

606 616 621 620 611 999 602 608 601 631 609 618 602 999 620 618 613 609 	0 

Alphas and betas associated with each deficit region and truck cost 

intercept and per unit cost. (currently not used). 

	

5.654 	0.191 	5.866 	0.195 	5.830 	0.195 	5.654 	0.191 	6.626 	0.211 

	

6.791 	0.214 	6.188 	0.202 	7.246 	0.233 	6.350 	0.206 	6.514 	0.209 

	

6.839 	0.215 	6.350 	0.212 	5.654 	0.191 	5.165 	0.182 	6.177 	0.202 

	

6.177 	0.202 	6.842 	0.215 	6.508 	0.208 	6.406 	0.207 	7.246 	0.233 

	

5.659 	0.191 	5.866 	0.195 	6.425 	0.207 	6.200 	0.202 	6.327 	0.205 

	

5.659 	0.191 	6.066 	0.200 	6.200 	0.202 	6.350 	0.212 	7.231 	0.223 

	

6.248 	0.203 	6.165 	0.201 	6.626 	0.211 	6.508 	0.208 	6.079 	0.200 

	

5.654 	0.191 	6.840 	0.215 	6.839 	0.215 	6.626 	0.211 	6.350 	0.212 

	

5.654 	0.191 	6.350 	0.212 	6.508 	0.208 	5.675 	0.192 	6.486 	0.208 

	

5.659 	0.191 	6.042 	0.199 	5.936 	0.197 	6.353 	0.206 	6.626 	0.211 

	

5.589 	0.190 	6.275 	0.204 	5.654 	0.191 	6.353 	0.206 	6.626 	0.211 

	

5.589 	0.190 	 0 

C 
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These lines show the codes  at baroe shipeino ports  with each code 
number (barge unloading port) associated with a deficit region to which 

it send, grain. 

C 	For example, the 1st deficit region, Abilene, TX (064) is linked to no 

other barge region. 

the 19th deficit region, Gadsden Al (201) is linked to 

Gunterville, Al (628). 

If there were any changes in the number of deficit regions, then there 

must be associated addition or deletion of the code representing the 

barge-unloading point for that deficit deficit region. 

Adding • deficit region means that the code of the barge-unloading port 

linked to the deficit region must be include* at the end of the list. 

deletion means that the code of the berge-untoading port linked to 

the deficit region must be removed. 

999 999 999 999 999 999 999 999 999 999 999 999 999 999 999 999 999 999 628 999 

999 999 999 625 999 999 999 999 990 999 999 626 999 999 999 999 999 627 628 625 

999 999 626 999 999 999 999 999 628 999 999 999 999 626 628- 999 	 0 

. 0 	The numbergishinoine points,  in this model. 
lumber of barge receiving points s 5 

Number of ports which receive from barge = 5 

5 	5 

The rigstga.Ltt LILL L berme receivino points  in this model: 
625 NASNVILLE, 	TO 
626 (NOXVILLE, 	TN 

627 CNATANOOGA, 	Tit 

628 GUNTERSVILLE, 	AL 

629 FLORENCI, 	AL 

and the &odes,  jg j L at= Willa =ILEA from  kimur. ere: 

C 	 rot NOV ORLEANS, 	LA 
C 	 rol moms. 	AL 
C 	 703 GALVESTON, 	TX 
C 	 710 CNICAGO, 	 IL 
C 	 713 PORTLAND, 	OR 

625 626 627 628 629 702 701 703 710 713 	 0 
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F2. CU 

This file stores all the truck milesoes in this model. 

F2.CAN rs the 2nd file in this model. 

In this model, four sets of truck mileages must be estimated. 

This includes 

Cl) miles from each surplus region to each deficit region 

(2) miles from each surplus region to a barge-loading river location 

C3) miles from each surplus region to each port location 

(4) miles from each deficit region to a barge-unloading location. 

Diagrammatically, 

(3) 

s port 

1 	 (2) 

surplus regions 	s river barge 

1 	 loading regions 

1 	 -------- 	  
port barge 	 (4) 

1 	 unloading regions 4 	  deficit regions 

1 ) 
s deficit regions 

IS were '0 1  must be inserted on the 80th column on each line. 

The letter 1 C 1  at the start of a statement is an explanation or 

at comment. It is not in the actual file used in the programs. 

The format used is : 

8 fields i.e. dddd.ddd where d is a digit. 

If there is no digit in front of the number, then add spaces. 

e.g, 100.441 becomes *100.443 where * is a space. 

First MEL 
(1) Each surplus region is linked to each of the deficit regions. 

In this model there are 58 surplus regions and 56 deficit regions. 

surplus region 1 

surplus region 2 

s deficit region 1 

s deficit region 2 

s deficit region 56 

s deficit region 1 

> deficit region 2 

s deficit region 56 
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C 
C 
C NO 

• port region 1 for export - 
• port region 2 for export 

• port region 20 for export 

surplus region 1 C 
C 
C 
C 
C 

• port region 1 for export 
• port region 2 for export 

• port region 20 for export 

surplus region 2 C. 
C 
C 
C 
C 

• port region 1 for export 
• port region 2 for export 

• port region 20 for export 

surplus region 50 C 
C 
C 
C 
C 

•C 	surplus region 50 	 • deficit region 1 
C 	 • deficit region 2 
C 	 • 	 . 
C 	 . 
C 	 > deficit region 56 

C 

C 	Want atr-t. 

C 	(2) Each rsurplus region is linked-  to a corresponding river barge-loading 
C 	 legation. 

C 	surplus Oegion I 	 • corresponding river barge loading region 
C 	surplus region 2 	 • corresponding river barge loading region 
C . 
C 	 . 
C 	surplus region 50 	 • corresponding river barge loading region 

C 

C 	Thiel amt. 

C 	 C3) Each surplus region is linked to ell the port locations for export. 
...1.. C 	There are 20 ports in this model. 

C 
C . 

 C 

C .  
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LIsma cart 

(.4) Each barge-unloading river location is linked to a 
corresponding deficit region. 

barge-unIoading location 1 	 r- corresponding deficit region 

barge-unloading location 2 	 • corresponding deficit region 

C .  

barge-unloadina location. 56 	 • corresponding deficit region 

Exmlanstion  jg. JAL atu 

This includes the truck mileace  Lug each ant aansurnius regions  
C 	g each 2L sjitudeficit  regions.  Thus, resulting in a 38 by 56 matrix. 

Diagrammatically, 
surplus region 1 	 • deficit region 1 
	 • deficit region 2 

	 • deficit region- 56 

surplus region 2 	 • deficit region 1 
	 • deficit region 2 

	 • deficit region 56 

surplus region 58 	 • deficit region 1 
	 • deficit region 2 

	 • deficit region 56 

The first surplus region is Alexandria (111). 
. The distances from Alexandria to all deficit regions are given on the first 
6 lines. (see below): 

Alexandria (111) to the 1st deficit region, Abilene (064) 
• 490 miles 
Alexandria (111) to the 2nd deficit region, Albany (213) 

549 miles 

The next matrix is for the next surplus region, the 2nd region and its 
mileages to all the deficit regions. 
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If a- new surplus region were added to the end of the surplus region, list, 

then its truck mileages to all the deficit regions would be added to the 

end of this let part. 

- 

C 	. 	If a new deficit region were added to position 10, then its truck mileage 

to ell the deficit regions would be positioned of the 10th location in 

the motrix. 

If • surplus region were deleted, then its truck mileages to all the 
deficit ',regions would be removed fro, this let part. 
e.g, if Alexandria were not a surplus region, then the first 6 lines would 
be removed. The file would start with 062 es the first entry. 

490.000 549.000 661.000 562.0001185.0001811.000 504.0001293.0001618.000 478.000 
881.000 922.00036.000 777.0001084.000 927.000 562.000 366.000 471.000 247.000 
741.000 212.000 381.000 551.0001675.000 545.0001157.000 422.000 507.0001202.000 
802.000 666.000694.000226.000 263.000 628.000 372.000 643.000 417.000 546.000 
479.0002316.000 989.000 791.0001567.000 713.0001549.0002385.000 557.000 192.000 
1223.000 217.0001435.000 869.000 820.000 733.000 0.000 
862.0001054.000 775.000 900.000 983.0001479.000 435-000 436.000 910.000 425.000 
103.000 771.000 995.0001066.000 684.0001159.000 531.000 513.000 819.000 755.000 
670.000 916.000 139.000 507%0001105.000 392.000 495.000 607.000 375.000 822.000 
377.000 824.0001742.000 927.000 594.000 895.000 548.0001058.000 911.000 658.000 
577.0001788.000042.000 990.0001179.000 397.0001078.0001724.0001115.000 693.000 
1417.000 740.0001034.000 996.0001357.000 357.000 0.000 
1050.000 8s8.0001015.00o 695.000 701.0001197.000 648.000 607.0001196.000 434.000 
189.000 487.000 711.000 796.000 962.0001399.000 771.000.653.000 634.000 648.000 
910.000 795.000 494.000 382.0001393.000 617.000 310.000 465.000 547.000 540.000 
104.000 554.000020.000 619.000 619.0001112.000 726.000 853.000 743.000 451: 000 
765.0002072.000 658.0001230.000 897.000 640.0001356.0002002.000 945.000 719.000 
1657.000 872.000 752.000 712.0001152.000 124.000 0.000 
216.000 909.000 683.000 919.0001519.0002145.000 496.0001336.0001453.000 685.000 
994.0001198.00070.0001134.000 906.000 584.000 461.000 454.000 828.000 565.000 
570.000 576.000 602.000 827.0001497.000 537.0001386.000 699.000 542.0001478.000 
1064.0001000.0001374.0001554.000 477.000 381.000 364.0001000.000 774.000 823.000 
389.0002069.0001346.000 510.0001856.000 634.00002.0002138.000 887.080 337.000 
903.000 224:0001711.0001226.0001150.000 985.000 0.000 
1209.000 855.000680.000 688.000 552.0001048.000 807.000 778.0001373.000 593.000 
376.000 393.000 782.000 745.0001147.0001568.000 940.000 812.000 647.000 765.000 
1079.000 883.000 639.000 452.0001580.000 776.000 453.000 580.000 706.000 391.000 
195.000 503.0002205.000 496.000 764.0001271.000 80.000 846.000 764.000 474.000 
924.0002243.000 75.1.0001395.000 748.000 811.0001541.0002173.000 942.000 904.000 
1826.0001017.000 603.000 618.0001145.000 266.000 0.000 
1138.0001658.000 1948.0001495.0001499.0001995.000 917.000 335.000 418.0001023.000 
692.0001288.0001512.0001600.000 671.0001304.000 884.0001068.0001434.0001353.000 
823.0001510.000637.0001182.000 758.000 881.000 680.0001223.000 927.0001338.000 
914 . 0001 358.0001417.0001443.0001166.0001068.0001043.0001653.0001527.0001253.000 
935.0001265.0001659.0001144.0001695.000 691.000 916.0001195.0001731.0001214.000 
1506.0001223.0001750.0001513.0001952.000 934.000 0.000 
963.0001355.000 832.000120.0001240.0001736.000 580.000 307.000 660.000 679.000 
390.0001029.0001253.0001341.000 686.0001196.000 628.000 724.0001120.0001009.000 
707.0001166.000 793.000 888.000 994.000 537.000 527.000 908.000 583.0001079.000 
655.0001099.0001707.0001184.000 822.000 952.000 715.0001359.0001212.000 959.000 
678.0001544.0001A00.0001034.0001436.000 435.0001006.0001474.0001416.000 893.000 
1454.000 904.0001291.0001254.0001658.000'648.000 0.000 
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1313.000 988.0001284.000 821.000 675.0001171.000 911.000 699.0001404.000 697.000 
480.000 526.000 705.000 892.0001251.0001672.0001044.000 916.000 780.000 883.000 
1183.0001016.000 752.000 580.0001684.000 880.000 324.000 698.000 810.000 514.000 
299.000 650.0002309.000 593.000 877.0001375.000 989.000 979.000 897.000 607.000 
1028.0002251.000 874.0001499.000 871.000 915.0001645.0002181.0001075.0001017.000 
1930.0001130.000 726.000 751.0001278.000 370.000 0.000 
1269.000 757.0001240.000 594.000 314.000 891.000 867.0001000.0001595.000 653.000 
597.000 131.800 312.000 514.0001307.0001727.0001626.000 872.000 586.000 758.000 
1457.000 858.000 674.000 445.0001801.000 836.000 675.000 573.000 766.000 224.000 
1685.000 407.0002322.0002214.000 786.0001630.000 945.0002424.0002298.0002024.000 
984.000 790.0002430.0001455.000 620.000 910.0001749.0002395.0002502.000 926.000 
1623.0001039.000 482.000 357.000 979.000 368.000 0.000 
957.0001716.000 690.0001574.0001697.0002193.000 872.000 848.000 280.0001028.000 
817.0001485.0001709.0001762.000 275.000 928.000 797.0001030.0001482.0001358.000 
628.0001510.0001142.0001261.000 391.000 849.0001100.0001270.000 919.0001536.000 
109t.0001504.0001104.0001615.0001171.000 810.000 980.0001732.0001564.0001332.000 
061.0002071.0001856.000 792.0081893.000 646.000 403.0001094.0001768.0001149.000 
1059.0001145.0001748.0001710.0002030.0001071.000 0.000 
866.0001570.000 626.0001477.0001513.0002009.000 744.000 710.000 424.000 882.000 
633.0001301.0001525.0001596.000 303.000 914.000 679.000 902.0001335.0001212.000 
529.0001369.000 996.0001104.000 575.000 721.000 924.0001123.000 785.0001352.000 
907.0001347.0001288.0001457.0001025.000 746.000 863.0001575.0001418.0001175.000 
744.0001258.0001672.000 777.0001709.000 118.000 587.0001238.0001622.0001032.000 
1133.0081036.0001564.0001526.0001874.000 887.000 0.000 
724.000 924.000 637.000 781.000 986.0001532.000 297.000 606.0001043.000 263.000 
237.000 727.000 962.000 969.000 637.0001021.000 393.000 374.000 689.000 593.000 
532.000 754.000 377.000 468.0001187.000 254.000 629.000 477.000 237.000 872.000 
375.000 711.0001679.000 963.000 424.000 757.000 410.000 939.000 781.000 539.000 
439.0001828.0001084.000 852.0001232.000 262.0001105.0001857.000 985.000 547.000 
1279.000 602.0001087.000 935.0001238.000 312.000 0.000 
1184.000 662.0001176.000 495.000 413.000 990.000 803.000 956.0001551.000 589.000 
553.000 120.000 355.000 497.0001243.0001595.000 937.000 808.000 487.000 659.000 
1111.000 759.000 575.000 346.0001757.000 772.000 631.000 474.000 702.000 323.000 
282.000 308.0002258.000 390.000 687.0001267.000 881.000 643.000 614.000 350.000 
920.0002408.000 491.0001391.000 714.000 846.0001685.0002351.000 749.000 827.000 
1853.000 940.000 569.000 345.000 939.000 304.000 0.000 
632.000 855.000 587.000 743.0001030.0001590.000 223.000 720.0001104.000 167.000 
346.000 744.000 979.000 9s0.000 671.000 975.000 343.000 260.000 638.000 497.000 
486.000 654.000 281.000 449.0001246.000 180.000 738.000 424.000 128.000 925.000 
444.000 692.0001633.0001007.000 310.000 694.000 308.000 901.000 703.000 520.000 
2347.0001887.0001083.000 802.0001290.000 244.0001164.0001918.000 907.000 433.000 
1233.000 500.0001145.000 934.0001169.000 381.000 0.000 
1043.000 616.0001014.000 449.000 583.0001153.000 641.000 843.0001432.000 427.000 
426.000 298.000 533.0001255.0001099.0001433.000 775.000 646.000 408.000 544.000 
949.000 644.000 431.000 228.0001627.000 610.000 518.000 359.000 540.000 478.000 
148.000 302.0002096.000 560.000 556.0001105.000 719.000 607.000 525.000 235.000 
758.0002271.000 643.0001229.000 853.000 684.0001548.0002238.000 703.000 696.000 
1691.000 809.000 708.000 494.000 906.000 167.000 0.000 
1016.0001074.000 929.000 911.000 946.0001442.000 589.000 377.000 940.000 522.000 
118.000 735.000 959.0001047.000 856.0001313.000 685.000 667.000 850.000 808.000 
824.000 969.000 622.000 598.0001218.000 546.000 342.000 649.000 529.000 785.000 
359.000 805.0001914.000 890.000 725.0001049.000 702.0001069.000 953.000 669.000 
731.0001824.0001106.0001144.0001142.000 554.0001230.0001754.0001157.000 847.000 
1571.000 894.000 997.000 960.0001368.000 353.000 0.000 
1058.000 881.000 996.000 718.000 725.0001221.000 656.000 586.0001166.000 442.000 
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170.000 514.000 738.000 825.000 943.0001380.000 752.000 661.000 657.000 666.000 
891.000 815.000 502.000 405.0001374.000 613.000 304.000 485.000 555.000 564.000 
133.000 583.0002001.000 669.000 627.0001116.000 734.000 876.000 766.000 476.000 
773.0002050.00e 885.0001211.000 921.000 621.0001337.0001980.000 968.000 767.000 
1638.000 880.000 776.000 739.0001175.000 144.000 0.000 
811.0001140.000 710.000 986.0001075.0001571.000 414.000 445.000 818.000 481.000 
195.000 863.0001087.0001158.000 592.0001074.000 478.000 526.000 905.000 811.000 
535.000 968.000 595.000 673.0001013.000 371.000 587.000 693.000 385.000 914.000 
469.000 916.0001650.0001019.000 624.000 830.000 549.0001146.000 997.000 744.000 
526.0001696.0001234.000 912.0001271.000 305.000 986.0001632.0001201.000 706.000 
1332.000 738.0001126.0001088.0001443.000 449.000 0.000 
1038.000 885.000 953.000 722.000 761. .0001257.000 611.000 574.0001132.000 422.000 
127.000 549.000 773.000 834.000 900.0001337.000 709.000 641.000 661.000 634.000 
848.000 808.000 483.000 404.0001331.000 570.000 316.000 478.000 535.000 600.000 
162.000 612.0001958.000 705.000 608.0001073.000 714.000 880.000 770.000 480.000 
751.0002014.000 920.000t168.000 957.000 578.0001294.0001946.000 972.0001929.000 
1595.000 861.000812.000 774.0001179.000 156.000 0.000 
1143.0001143.0001056.000 981.000 975.0001471.000 716.000 311.000 913.000 648.000 
249.000 764.000988.0001076.000 930.0001428.000 812.000 794.000 921.000 910.000 
939.0001068.000 726.000 669.0001251.000 673.000 241.000 738.000 656.000 814.000 
390.000 834.0001978.000 919.000 851.0001176.000 829.0001139.0001030.000 740.000 
858.0001776.0001133.0001266.0001171.000 654.0001277.0001706.0001232.000 974.000 
1686.0001021.0001026.000 989.0001438.000 410.000 0.000 
882.000 671.000 853.000 508.000 701.0001261.000 480.000 780.0001314.000 266.000 
308.000 432.000 667.000 669.000 945.0001272.000 614.000 485.000 447.000 452.000 
788.000 594.000 310.000 195.0001493.000 449.000 493.000 269.000 379.000 596.000 
155.000 421.0001935.000 678.000 435.000 944.000 558.000 666.000 556.000 266.000 
597.0002134.000 774.0001068.000 961.000 523.0001411.0002128.000 758.000 575.000 
1530.000 688.000 816.000 625.000 965.000 73.000 0.000 
1306.000 910.0001277.000 743.000 551.0001047.000 904.000 801.0001470.000 69 -0.000 
473.000 402.000 581.000 781.0001244.0001665.0001037.000 909.000 733.000 859.000 
1176.000 973.000 733.000 544.0001677.000 873.000 426.000 674.000 803.000 390.000 - 
292.000 570.0002302.004 495.000 858.0001368.000 982.000 901.000 854.000 564.000 
1021.0002340.000750.0001492.000 747.000 908.0001638.0002270.000 997.000 998.000 
1923.0001111.000 602.000 627.0001200.000 363.000 ' 0.000 
1138.000 760.0001109.000 593.000 515.0001026.000 736.000 774.0001369.000 522.000 
371.000 301.000 525 000 648.0001135.0001517.000 870.000 741.000 557.000 679.000 
1028.000 793.0001555.000 364.0001575.000 705.000 449.000 494.000 635.000 367.000 
133.000 406.0002175.000 472.000 678.0001200.000 814.000 751.000 674.000 384.000 
853.0002239.000 672.0001324.000 726.000 760.0001529.0002169.000 847.000 818.000 
1775.000 931.000 581.000 524.0001050.000 205.000 0.000 
949.000 857.000 882.000 694.000 807.0001323.000 542.000 596.0001130.000 339.000 
124.000 560.000 795.000 848.000 857.0001266.000 638.000 552.000 633.000 595.000 
777.000 756.000 411.000 381.0001325.000 499.000 411.000 432.000 446.000 664.000 
165.000 606.0001915.000 768.000 536.0001002.000 625.000 852.000 736.000 452.000 
664.0001975.000 931.0001097.0001023.000 507.0001252.0004944.000 940.000 676.000 
1524.000 789.000 878.000 785.0001151.000 139.000 0.000 
421.0001224.000 231.0001112.0001425.0001985.000 350.000 890.000 842.000 536.000 
685.0001143.0001378.0001326.000 303.000 595.000 253.000 490 ..0001007.000 823.000 
106.000 955.000 650.0001086.000 894.000 328.0001070.000 793.000 398.0001320.000 
830.0001080.0001252.0001402.000 644.000 351.000 425.0001270.0001072.000 908.000 
306.0001535.0001471.000 433.0001685.000 201.000 794.0001604.0001276.000 594.000 
853.000 598.0001540.0001322.0001538.000 767.000 0.000 
650.0001227.000 514.0001089.0001271.0001771.000 394.000 615.000 761.000 539.000 
409.0001023.0001258.0001273.000 389.000 878.000 346.000 552.000 993.000 869.000 
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389.0001026.000 653.000 772.000 886.000 371.000 795.000 781.000 433.0001114.000 
640.0001015.0001447.0001219.000 682.000 634.000 520.0001243.0001075.000 843.000 
412.0001527.0001394.000 716.0001471.000 168.000 804.0001575.0001279.000 691.000 
1136.000 700.000.1326.0001245.0001541.000 602.000 0.000 
1020.000 669.000 991.000 493.000 563.0001123.000 618.000 799.0001388.000 404.000 
382.000 304.000 539.000 588.0001058.0001410.000 752.000 623.000 452.000 561.000 
926.000 688.000 435.000 248.0001583.000 587.000 474.000 376.000 517.000 458.000 
104.000 346.0002073.000 540.000 560.0001082.000 696.000 651.000 569.000 279.000 
735.0002227.00* 675.0001206.000 823.000 661.0001504.0002194.000 747.000 700.000 
1668.000 813.000 678.000 529.000 950.000 123.000 0.000 
558.000 723.000 738.000 594.0001217.0001843.000 630.0001384.0001708.000 569.000 
972.000. 988.000 595.000 809.0001161.000 958.000 653.000 457.000 503.000 306.000 
833.000 220.00* 479.00* 279.0001752.000 636.0001237.000 488.000 598.0001268.000 
256.000 409.0001748.0001296.000 354.000 701.000 463.000 648.000 449.000 604.000 
570.0002389.0001021.000 864.0001599.000 804.0001622.0002458.000 531.000 283.000 
1277.000 295.0001501.000 901.000 794.000 817.000 0.000 
1044.000 529.0001091.000 362.000 541.0001130.00* 718.000 970.0001559.000 483.000 
553.000 174.000 409.000 417.0001192.0001481.000 852.000 685.000 352.000 519.000 
1033.000 619.000 435.000 206.0001751.000 687.000 645.000 334.000 617.000 463.000 
460.000 175.0002180.00* 530.0001435.0001989.000 778.0001083.0001204.0001089.000 
835.0003044.000 655.0001306.000 846.000 768.0001669.0002363.0001236.000 687.000 
2575.000 800.000 701.000 367.000 819.000 294.000 0.000 
700.0001144.000 586.0001001.0001170.0001670.000 343.000 532.000 827.000 456.000 
308.000 923.0001158.0001189.000 486.000 950.000 365.000 500.000 909.000 786.000 
461.000 943.000 570.00* 688.000 963.000 306.000 700.00* 697.000 359.0001013.000 
321.000 931.0001544.0001118.000 599.000 706.000 478.0001159.000 992.000 759.000 
415.0001604.0001294.000 788.0001370.000 181.000 881.0001641.0001196.000 656.000 
1208.000 667.0001225.0001148.0001458.000 502.000 0.000 
835.000 712.000 746.000 591.000 800.0001338.000 423.000 740.0001269.000 219.000 
258.000 522.000 794.000 779.000 907.0001215.000 557.000 438.000 517.000 466.000 
738.00* 621.000 277.000 238.0001469.000 402.000 498.000 305.000 332.000 674.000 
189.000 521.0001895.000 777.000 392.000 887.000 511.000 707.000 597.000 307.000 
550.000 907.000 862.0001021.0001038.000 483.0001387.0002131.000 799.000 542.000 
1473.000 655.000 718.000 757.0001048.000 111.000 0.000 
' 591.0001317.000 401..0001183.0001395.0001895.000 464.000 735.000 689.000 629.000 
533.0001137.0001372.0001371.000 261.000 765.000 388.000 622.0001091.000 959.000 
276.0001101.000 743.000 870.000 784.000 441.000 915.000 879.000 511.0001238.000 
545.0001113.0001319.0001343.000 772.000 521.000 571.0001341.0001165.000 941.000 
452.0001425.0001493.000 603.0001595.000 238.000 702.0001494.0001369.000 740.000 
1023.000 744.0001450.0001344.0001631.000 722.000 0.000 
1113.000 975.0001026.000 812.000 808.0001304.000 686.000 285.0001087.000 525.000 
167.000 597.000 821.000 909.000 954.0001454.000 782.000 744.000 751.000 749.000 
921.000 898.000 585.000 209.0001369.000 643.000 225.000 568.000 626.000 647.000 
393.000 667.0002012.000 752.000 710.0001126.000 799.000 970.000 860.000 570.000 
828.0001950.000 968.0001241.0001004.000 651.0001348.0001880.0001062.000 850.000 
1668.000 963.000 859.000 822.0001269.000 241.000 0.000 
1013.0001215.000 899.0001052.0001089.0001385.000 606.000 272.000 811.000 593.000 
239.000 878.0001102.0001190.000 765.0001263.000 678.000 684.000 981.000 923.000 
774.0001084.000 707.000 739.0001100.000 563.000 400.000 769.000 546.000 928.000 

•  358.000 948.0001813.0001033.000 767.0001019.000 719.0001210.0001073.000 810.000 
728.0001677.0001249.0001101.0001285.000 494.0001112.0001607.0001277.000 864.000 
1521.000 911.0001140.0001103.0001509.000 497.000 0.000 
951.0001122.000 864.000 960.0001008.0001504.000 524.000 351.000 873.000 499.000 
147.000 797.0001021.0001109.000 775.0001248.000 620.000 602.000 887.000 829.000 
759.000 990.000 613.000 647.0001132.000 481.000 422.000 675.000 464.000 847.000 
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266.000 867.0001833.000 952.000 683.000 984.000 637.0001118.000 979.000 718.000 
666.0001757.0001169.0001079.0001204.000 488.0001144.0001687.0001183.000 782.000 
1506.000 829.0001059.0001022.0001417.000 405.000 0.000 
760.000 840.004 686.000 697.000 927.0001473.000 346.000 652.0001125.000 198.000 
222.000 665.000 900.000 885.000 719.0001070.000 442.000 377.000 605.000 528.000 
581.000 689.000112.000 384.0001269.000 303.000 608.000 393.000 256.000 813.000 
117.000 627.0001728.000 904.000 413.000 806.000 436.000 855.000 697.000 455.000 
475.0001910.0001,007.000 901.0001173.000 313.0001187.0001939.000 901.000 544.000 
1328.000 621.0001028.000 858.0001154.000 253.000 0.000 
1036.0001594.000;846.0001431.0001453.0001949.000 815.000 401.000 435.000 921.000 
610.0001242.0001466.0001554.000 606.0001210.000 782.000 966.0001360.0001251.000 
721.0001408.0001035.0001118.000 775.000 779 . .000 690.0001148.000 825.0001292.000 
737.0001112.0001552.0001397.0001064.000 966.000 941.0001589.0001452.0001189.000 
833.0001298.0001613.0001040.0001649.000 589.000 851.0001228.0001656.0001112.000 
1441.0001121.0101504.0001467.0001488.000 874.000 0.000 
865.000 624.000'136.000 461.000 767.0001327.000 463.000 831.0001343.000 249.000 
359.000 435.000 670.000 649.000 937.0001255.000 597.000 468.000 400.000 386.000 
778.000 535.000 1244.000 148.0001499.000 432.000 559.000 205.000 362.000 662.000 
244.000 391.0001925.000 744.000 369.000 927.000 541.000 619.000 509.000 422.000 
580.0002398.000 152.0001051.0001027%000 513.0001417.0002157.000 832.000 509.000 
1880.000 622.000 882.000 624.000 918.000 139.000 0.000 
830.0001244.000 639.0001126.0001189.0001711.000 453.000 422.000 713.000 604.000 
335.0001063.0001227.0001298.000 552.0001003.000 436.000 649.0001045.000 934.000 
514.0001091.000 118.000 780.000 920.000 462.000 634.000 833.000 508.0001054.000 
397.0001056.0001610.0001133.000 701.000 759.001 640.0001251.0001094.000 851.000 
s4s.000lsim.000l3s.oso 908.0001411.000 301.000 932.0001513.0001298.000 818.000 
1261.000 829.0001266.0001228.0001583.000 563.000 0.000 
784.0001006.000 497.000 854.0001003.0001512.000 357.000 515.000 957.000 370.000 
165.000 754.000 

t19
89.0001087.000 661.0001081.000 453.000 435.000 771.000 700.000 _- 

592.000 841.000 i484.000 541.0001136.000 314.000 557.000 559.000 297.000 855.000 
162.000 784.00011719.000 960.000 518.000 817.000 470.0001012.000 863.000 612.000 
499.0001779.0001025.000 912.0001212.000 322.0001056.0001771.0001067.000 615.000 
1339.000 662.0001067.000 979.0001311.000 333.000 0.000 
850.000 939.000 763.000 785.000 930.0001439.000 423.000 534.0001019.000 319.000 
101.000 681.000 916.000 964.000 734.0001147.000 519.000 490.000 704.000 647.000 
658.000 808.000 433.000 472.0001207.000 380.000 493.000 492.000 363.000 782.000 
89.000 715.0001792.000 887.000 534.000 883.000 536.000 943.000 796.000 543.000 
565.0001852.0001052.000 978.0001139.000 388.0001129.0001833.0001000.000 657.000 
1405.000 728.000 997.000 906.0001242.000 260.000 0.000 
943.000 804.000 893.000 641.000 767.0001285.000 541.000 653.0001187.000 327.000 
181.000 508.000 1743.000 796.000 900.0001277.000 649.000 546.000 580.000 557.000 

. 788.000 718.000 388.000 328.0001378.000 508.000 413.000 388.000 440.000 625.000 
107.000 554.0001935.000 729.000 513.0001005.000 619.000 799.000 689.000 399.000 
658.0002019.000 179.0001108.000 985.000 520.0001296.0002001.000 891.000 653.000 
1535.000 766.000 840.000 733.0001098.000 87.000 0.000 
695.000 597.000 734.000 467.000 908.0001486.000 361:000 912.0001377.000 116.000 
431.000 541.000 776.000 681.000 951.0001132.000 495.000 319.000 362.000 270.000 
685.000 431.000 f73.000 185.0001521.000 333.000 722.000 141.000 263.000 821.000 
308.000 428.0001825.000 897.000 198.000 813.000 412.000 625.000 454.000 256.000 
478.0002162.000 819.000 949.0001186.000 527.0001439.0002191.000 658.000 338.000 
1411.000 451.0001041.000 771.000 911.000 311.000 0.000 
920.000 591.000 915.000 428.000 701.0001266.000 542.000 877.0001412.000 328.000 
406.000 356.000 591.000 593.0001016.0001334.000 676.000 545.000 367.000 424.000 
857.000 563.000 298.000 115.0001578.000 511.000 556.000 239.000 441.000 598.000 
309.000 337.0002007.000 678.000 423.0001006.000 620.000 586.000 476.000 186.000 
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659.0002219.000 698.0001130.000 966.000 592.0001496.0002226.000 678.000 563.000 
1592.000 676.000 821.000 549.000 885.000 157.000 0.000 
749.0001088.000 662.000 936.0001086.0001595.000 352.000 528.000 876.000 409.000 
235.000 837.0091072.0001120.000 580.0001028(.000 418.000 454.000 853.000 739.000 
539.000 896.000 523.000 623.0001055.000 309.000 627.000 641.000 313.000 938.000 
444.000 866.0001638.0001043.000 552.000 782.000 483.0001094.000 945.000 694.000 
464.0001696.0001208.000 866.0001295.000 258.000 975.0001690.0001149.000 634.000 
1286.000 675.0001150.0001062.0001393.000 416.000 0.000 
1512.00024T2.0001316.0002374.0002567.0003067.0001612.0001706. 000 957.0001798.000 
1704.0002327.0002562.0002588.0001011.0001133.0001515.0001752.0002269.0002057.000 
1320.0002161.0001912.0002088.000 619.0001590.0002034.0002055.0001660.0002410.000 
1725.0002331.000 469.0002515.0001906.0001367.0001687.0002532.0002318.0002159.000 
1566.000 538.0002698.0001202.0002767.0001439.000 523.000 710.0002504.0001803.000 
848.0001765.0002622.0002552.0002767.0001906.000 0.000 
1048.0001144.000 961.000 981.0001005.0001501.000 621.000 307.000 895.000 557.000 
179.000 794.0001018.0001106.000 845.0001342.000 717.000 699..000 920.000 865.000 
853.0001026.000 671.000 668.0001101.000 578.000 336.000 710.000 561.000 844.000 
298.000 864.0001894.000 949.000 759.0001081.000 734.0001139.0001014.000 739.000 
763.0001761.0001165.0001174.0001201.000 573.0001193.0001691.0001218.000 897.000 
1600.000 926.0001056.0001019.0001438.000 423.000 0.000 
682.000 743.000 653.000 613.000 902.0001462.000 280.000 785.0001231.000 65.000 
339.000 613.000 848.000 801.000 809.0001072.000 414.000 285.000 508.000 395.000 
599.000 556.000 179.000 300.0001375.000 249.000 670.000 287.000 179.000 797.000 
216.000 543.0001744.000 879.000 280.000 744.000 358.000 771.000 600.000 371.000 
397.0002016.000 934.000 868.0001162.000 385.0001292.0002045.000 804.000 420.000 
1330.000 533.0001017.000 785.0001057.000 270.000 0.000 
1108.0001298.000 994.0001135.0001136.0001632.000 718.000 153.000 773.000 697.000 
332.000 925.0001149.0001237.000 856.0001358.000 773.000 796.0001074.0001018.000 
869.0001179.000 811.000 822.000 811.000 675.000 352.000 863.000 658.000 975.000 
451.000 995.0001877.0001080.000 877.0001114.000 831.0001293.0001167.000 893.000 
823.0001625.0001296.0001196.0001332.000 589.0001176.0001555.0001371.000 976.000 
1616.0001023.0001187.0001150.0001592.000 571.000 0.000 
250.000 942.000 516.000 983.0001596.0002222.000 573.0001413.0001486.000 762.000 
1071.0001275.0001447.0001198.000 939.000 573.000 522.000 531.000 892.000 639.000 
612.000 609.000 679.000 904.0001530.000 614.0001463.000 776.000 619.0001555.000 
989.0001077.0001363.0001631.000 554.000 398.000 441.0001037.000 838.000 900.000 
466.0002086:0001410.000 522.0001933.000 711.0001319.0002155.000 920.000 414.000 
892.000 301.0001788.0001290.0001183.0001062.000 0.000 
906.0001203.000 805.0001049.0001113.0001609.000 509.000 350.000 771.000 571.000 
252.000 902.0001126.0001214.000 671.0001169.000 573.000 616.000 968.000 901.000 
680.0001058.000 685.000 736.0001027.000 466.000 514.000 756.000 475.000 952.000 
353.000 972.0001729.0001057.000 714.000 925.000 644.0001207.0001060.000 807.000 
621.0001655.0001273.0001007.0001309.000 400.0001039.0001585.0001264.000 796.000 
1427.000 833.0001164.0001127.0001506.000 508.000 0.000 
1148.000 679.0001119.000 512.000 435.0001003.000 746.000 896.0001491.000 532.000 
493.000 188.000 415.000 564.0001196.0001538.000 880.000 751.000 502.000 650.000 
1054.000 750.000 563.000 337.0001697.000 715.000 571.000 465.000 645.000 330.000 
428.000 325.0002201.000 412.000 678.0001210.000 824.000 670.000 629.000 341.000 
863.0002351.000 559.0001334.000 703.000 739.0001628.0002291.000 766.000 818.000 
1796.000 931.000 558.000 413.000 969.000 247.000 0.000 
1190.0001076.0001103.000 909.000 903.0001399.000 763.000 412.0001020.000 630.000 
269.000 692.000 916.0001004.0001016.0001487.000 859.000 841.000 857.000 855.000 
998.0001004.000 691.000 605.0001352.000 720.000 166.000 674.000 703.000 742.000 
382.000 762.0002065.000 847.000 816.0001223.000 876.0001067.000 966.000 676.000 
905.0001883.0001063.0001318.0001099.000 728.0001364.0001813.0001163.000 956.000 
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1745.0001068.000 954.000 917.0001366.000 346.000 	 0.000 

1644.0001060.0001615.000 933.000 318.000 501.0001242.0001452.0001878.0001028.000 

881.000 550.000 439.000 797.0001651.0002034.0001376.0001247.000 982.000 215.000 

1550.0001252.0001059.000 839.0002085.0001211.000 958.000 967.0001141.000 210.000 

660.000 779.000 893.000 184.0001180.0001706.0001320.000 984.0001099.000 843.000 

1359.0002478.000,575.0001830.000 201.0001285.0002045.0002678.0001137.0001320.000 

2292.0001433.000 71.000 625.0001259.000 728.000 0.000 

948.000 672.000 919.000 509.000 635.0001195.000 546.000 797.0001348.000 332.000 

342.000. 576.000611.000 635.0001002.0001338.000 680.000 551.000 448.000 498.000 

854.000 643.000 1 372.000 196.0001539.000 515.000 472.000 313.000 445.000 530.000 

256.000 393.0002001.000 612.000 497.0001010.000 624.000 667.000 557.000 267.000 

663.0002180.000'740.0001134.000 895.000 589.0001457.0002162.000 759.000 637.000 

1596.000 750.000 750.000 591.000 966.000 85.000 0.000 

1226.000 778.0001197.000 611.000 412.000 917.000 824.000 884.0001479.000 610.000 

481.000 252.000 439.000 631.0001245.0001616.000 958.000 829.000 601.000 749.000 

1132.000 849.000 641.000 436.0001685.000 793.000 559.000 564.000 723.000 . 258.000 

475.000 424.0002279.000 363.000 766.0001288.000 902.000 769.000 728.000 440.000 

941.0002349.000 610.0001412.000 617.000 867.0001639.0002279.000 865.000 906.000 

1874.0001019.000 472.000 477.0001068.000 310.000 0.000 

444.0001015.000 350.000 903.0001244.0001804.000 141.000 788.0001008.000 327.000 

509.000 956.0001191.0001147.000 509.000 742.000 109.000 299.000 798.000 641.000 

253.000 797.000441.000 628.0001098.000 119.000 901.000 584.000 189.0001139.000 

444.000 871.0001400.0001417.000 453.000 470.000 267.0001061.000 863.000 699.000 

159.0001739.0001262.000 565.0001504.000 86.0001003.0001808.0001067.000 438.000 

1000.000'447.0001359.0001113.0001329.000 589.000 0.000 

915.0001254.000 801.0001100.0001159.0001655.000 529.000 319.000 724.000 607.000 

298.000 948.0001172.0001260.000 667.0001165.000 580.000 652.0001019.000 937.000 

676.0001094.000 721.000 787.0001003.000 486.000 497.000 807.000 511.000 998.000 

404.000/018.0001716.0001103.000 750.000 921.000 664.0001258.0001111.000 85.000 

630.0001608.0001319.0001003.0001355.000 396.0001015.0001538.0001315.000 832.000 

1423.000 053.0001210.0001173.0001557.000 556.000 0.000 

Exolanation  f.D.C.U12. $2.2.2.111 LIM 

This links each surplus reoion,  oil to its corresponding river  
baroo-loidina  locations. Conceptually, • Cl X 58) matrix. 

Oiagrammatically, 

surplus region 1 	• corresponding river barge-loading location 

surplus region 2 	• corresponding river barge-loading location 

surplus region 58 	• corresponding river barge-loading location 

•.g, the 2nd surplus region, Ames (085) to its corresponding 

river barge region, Dubuque (064) • 173 miles 

or.g, the 3rd surplus region, Aurora (139) to its corresponding 

river barge region, Ottawa (615) • 53 miles 

If • new surplus region were added to the end of the surplus region list, 

then its truck mileage to the corresponding river barge region would be 

added to. the end of this list. 
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If a new surplus region were added to position 10, then its truck mileage 

to the corresponding river barge-loading location would be at position 10 

in this-list. 

If a surplus region were deleted, then its truck mileage to the 

river barge-loading location would be removed from this list. 

e.g, if Ames were not a surplus region, then 173 would be deleted. 

If a river barge-loading location were deleted, make sure that no surplus 

region is linked to it. 

999.994 173.000 53.000 427.000 250.000 434.000 139.000 999.999 183.000 616.000 

375.000 74.000 92.000 79.000 67.000 65.000 84.000 71.000 64.000 66.000 

97.000 999.994 153.000 49.000 3.71.000 150.000 111.000 999.999 72.000 50.000 

53.000 274.000 97.000 133.000 153.000 66.000 381.000 97.000 76.000 136.000 

75.000 10.000 77.000 31.000 53.000 999.999 49.000 104.000 73.000 504.000 

95.000 72.000 132.000 999.999 112.000 171.000 197.000 91.000 0.000 

Explanation  litAlt, Third  amt 

(3) Ink surplus reaion(38)  jg Linked  IA Alij Lttt. locations  for 
export. 

Diagrammatically, 

surplus region 1 	 s port region 1 for export 

	 s port region 2 for export 

	 s port region 20 for export 

surplus region 2 	 s port region 1 for export 

	 s port region 2 for export 

	 s port region 20 for export 

surplus region 58 	 s wort region 1 for export 

	 s port region 2 for export 

	 s port region 20 for export 

There are 58 surplus regions and 20 port locations thus a (58 by 20) 

matrix. 

e.g, the 1st surplus region, Alexandria (111) to the 1st port region, 

Mobile 	• 309 miles 
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e.g, the 1st surplus region, Alexandria (111) to the 2nd port region, 

New Orleans • 189 miles 

The nem, matrix is for the next surplus region, the 2nd region and its 

mileages to all the port regions. 	 • 

If a new surplus region were added to the end of the surplus region list, 

then Its truck mileages to all the port regions would be added to the list 

If • new surplus,  region were added to position 10, then its truck mileage 

to all the port regions would be positioned at the 10th position in the 

matrix. 

If • surplus region were deleted, thew its truck mileages to all the 

port regions would be removed. 

e.g. if Alexandria were removed as • surplus region, then the first 2 lines 

(below) would be removed. The file would start with 984, the truck mileage 

from Amei to Mobile. 

If a port region were deleted, make sure that there is no surplus 

region still linked to the deleted part region. 

309.000 189.000 229.000 450.000 585.000 839.0001185.000 993.0001092.000 869.000 

1226.0002385.0002316.0002160.0001715.0001638.000 993.0001092.000 869.0001226.000 

954.0001011.000 987.0001106.0001241.0001174.000 986.000 550.000 596.000 324.000 

373.0001745.0001808.0001854.0001819.0001793.000 550.000 596.000 324.000 373.000 

842.000 903.0001089.0001260.0001395.000 904.000 701.000 265.000 310.000 40.000 

454.0002002.0002072.0002108.0002045.0002033.000 265.000 310.000 40.000 454.000 

639.000 517.000 207.000 197.000 332.0001196.0001519.0001256.0001355.0001110..000 

1279.0002138.0002069.0001748.0001395.0001318.0001256.0001355.0001110.0001279.000 

911.000 991.0001207.0001405.0001540.000 853.000 551.000 107.000 119.000 159.000 

628.0002189.0002252.0002322.0002254.0002209.000 107.000 119.000 159.000 628.000 

1589.0001583.0001433.0001$20.0001655.0001708.0001499.0001063.0001058.000 831.000 

444.0001195.0001265.0001604.0001632.0001666.0001063.0001058.000 831.000 444.000 

1245.0001239.0001151.0001263.0001398.0001449.0001249.000 813.000 859.000 583.000 

334.0001494.0001557.0001778.0001744.0001768.000 813.000 859.000 583.000 334.000 

1044.0001124.0001325.0001518.0001653.0001000.000 672.000 228.000 104.000 266.000 

547.0002198.0002261.0002429.0002361.0002316.000 228.000 104.000 266.000 547.000 

878.000 966.0001216.0001423.0001558.000 618.000 312.000 182.000 322.000 383.000 

852.0002413.0002476.0002532.0002344.0002299.000 182.000 322.000 383.000 852.000 

1594.0001527.0001335.0001352.0001481.0001854.0001697.0001261.0001306.0001036.000 

912.0001094.0001076.0001155.0001125.0001153.0001261 .0001306.0001036.000 912.000 

1448.0001410.0001235.000126Z.0001391 .0001697.0001515.0001079.0001125.000 853.000 

760.0001258.0001281.0001352.0001318.0001342.0001079.0001125.000 853.000 760.000 

829.000 841.000 849.000 968.0001103.0001061.000 989.000 614.000 682.000 422.000 

536.0001883.0001864.0001881.0001699.0001654.000 614.000 682.000 422.000 536.000 

779.000 867.0001117.0001324.0001459.000 605.000 412.000 178.000 317.000 337.000 

806.0002367.0002430.0002467.0002275.0002230.000 178.000 317.000 337.000 806.000 

733.000 727.000 747.000 866.000 753.0001032.0001027.000 680.000 748.000 488.000 

650.0001943..0001919.0001936.0001654.0001609.000 680.000 748.000 488.000 650.000 

672.000 752.000 997.0001197.0001332.000 652.000 583.000 258.000 357.000 231.000 
700.0002261.0002315.0002332.0002118.0002073.000 258.000 357.000 231.000 700.000 
1026.0001071.0001141.0001260.0001395.0001155.000 950.000 514.000 560.000 284.000 
282.0001768.0001831.0002014.0001980.0001951.000 514.000 560.000 284.000 282.000 
862.000 923.0001100.0001268.0001403.000 933.000 726.000 290.000 336.000 100.000 
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438.0001999.0002062.0002117.0002060.0002015.000 290.000 336.000 100.000 438.000 
1047.0001041.000 985.0001104.0001239.0001266.0001078.000 642.000 688.000 416.000 
440.0001653.0001716.0001762.0001727.0001704.000 642.000 688.000 416.000 440.000 
855.000 916.0001081.0001249.0001384.000 962.000 761.000 325.000 370.000 100.000 
422.0001946.0002014.0002046.0001983.0001971.000 325.000 370.000 100.000 422.000 
1115.0001173.0001268.0001387.0001522.0001184.000 975.000 539.000 584.000 307.000 
158.0001706.0001776.0002029.0001999.0002027.000 539.000 584.000 307.000 158.000 
646.000 707.000 893.0001076.0001211.000 777.000 701.000 357.000 454.000 206.000 
637.0002146.0002174.0002191.0001935.0001910.000 357.000 434.000 206.000 637.000 
1001.0001081.0001301.0001499.0001634.000 888.000 551.000 107.000 33.000 257.000 
648.0002287.0002350.0002420.0002352.0002307.000 107.000 33.000 257.000 648.000 
821.000 901.0001121.0001319.0001454.000 756.000 518.000 104.000 202.000 155.000 
624.0002183.0002248.0002310.0002201.0002156.000 104.000 202.000 155.000 624.000 
809.000 858.0001009.0001177.0001312.000 956.000 811.000 395.000 442.000 179.000 
480.0001960.0002014.0002031.0001943.0001898.000 395.000 442.000 179.000 480.000 
1052.000 972.000 797.000 817.000 946.0001401.0001423.0001071.0001139.000 878.000 
901.0001649.0001577.0001525.0001271.0001230.0001071.0001139.000 878.000 901.000 
1105.0001069.000 910.000 997.0001132.0001365.0001279.000 848.000 894.000 622.000 
626.0001598.0001562.0001579.0001518.0001494.000 848.000 894.000 622.000 626.000 
716.000 796.0001003.0001201.0001336.000 696.000 564.000 220.000 318.000 187.000 
656.0002217.0002271.0002288.0002092.0002047.000 220.000 318.000 187.000 656.000 
768.000 835.0001024.0001222.0001357.000 739.000 617.000 214.000 302.000 118.000 
583.0002131.0002170.0002199.0002083.0002038.000 214.000 302.000 118.000 583.000 
639.000 727.000 977.0001184.0001319.000 525.000 550.000 277.000 414.000 358.000 
827.0002388.0002434.0002451.0002205.0002160.000 277.000 414.000 358.000 827.000 
1022.0001016.000 913.0001000.0001135.0001281.0001175.000 746.000 792.000 520.000 
543.0001664.0001646.0001663.0001618.0001587.000 746.000 792.000 520.000 543.000 
682.000 723.000 875.0001043.0001178.000 871.000 848.000 415.000 486.000 219.000 
610.0002131.0002110.0002139.0001920.0001871.000 415.000 486.000 219.000 610.000 
1195.0001118.000 943.000 987.0001116.0001463.0001401.000 971.0001017.000 745.000 
746.0001527.0001462.0001479.0001405.0001381.000 971.0001017.000 745.000 746.000 
945.0001006.0001183.0001351.0001486.0001017.000 808.000 372.000 418.000 142.000 
334.0001895.0001958.0002126.0002088.0002043.000 372.000 418.000 142.000 334.000 
1146.0001184.0001158.0001277.0001412.0001298.0001089.000 653.000 698.000 421.000 
230.0001607.0001677.0001864.0001838.0001862.000 653.000 698.000 421.000 230.000 
1052.0001092.0001076.0001195.0001330.0001217.0001007.000 571.000 617.000 341.000 
289.0001707.0001770.0001929.0001895.0001887.000 571.000 617.000 341.000 289.000 
764.000 791.000 875.000 994.0001129.000 977.000 934.000 559.000 627.000 367.000 
583.0001967.0001948.0001965.0001748.0001703.000 559.000 627.000 367.000 583.000 
1487.0001481 .0001331.0001618.0001553.0001662.0001653.0001017.0001062.000 785.000 
475.0001228.0001298.0001603.0001571.0001601.0001017.0001062.000 785.000 475.000 
582.000 643.000 827.0001010.0001145.000 741.000 768.000 424.000 521.000 273.000 
697.0002182.0002175.0002192.0001946.0001901.000 424.000 521.000 273.000 697.000 
1170.0001164.0001043.0001130.0001265.0001406.0001214.000 778.000 824.000 548.000 
444.0001513.0001576.0001700.0001666.0001680.000 778.000 824.000 548.000 444.000 
936.000 935.000 909.0001028.0001163.0001134.0001001.000 587.000 633.000 361.000 
447.0001793.0001820.0001837.0001764.0001719.000 587.000 633.000 361.000 447.000 
869.000 910.000 975.0001094.0001229.0001065.000 927.000 513.000 559.000 287.000 
467.0001853.0001894.0001911.0001825.0001780.000 513.000 559.000 287.000 467.000 
765.000 820.000 986.0001154.0001289.000 904.000 767.000 360.000 413.000 158.000 
520.0002001.0001808.0002048.0001960.0001911.000 360.000 413.000 158.000 520.000 
506.000 533.000 671.000 839.000 974.000 756.000 918.000 581.000 679.000 446.000 
819.0002219.0002197.0002139.0001845.0001800.000 581.000 679.000 446.000 819.000 
610.000 671.000 866.0001064.0001199.000 701.000 701.000 362.000 460.000 264.000 
726.0002244.0002254.0002271.0002025.0001980.000 362.000 460.000 264.000 726.000 
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975.000 969.0009Z2.0001041.0001176.0001216.0001083000 669.000 715.000 443.000 
510.0001711.0001738.0001755.0001709.0001664.000 669.000 715.000 443.000 510.000 
1710.0002164.0001913.0001834.0001938.0002663.0002567.0002135.0002181.0001913.000 
1815.000 710.000 538.000 229.000 490.000 561..0002135.0002181.0001913.0001815.000 
1087.0001128.0001173.0001292.0001427.0001214.0001015.000 579.000 625.000 349.000 
229.0001712.0001775.0001988.0001954.0001960.000 579.000 625.000 349.000 229.000 
631.000 658.000 753.000 916.0001051.000 893.000 904.000 560.000 651.000 396.000 
721.0002073.0002051.0002060.0001766.0001721.000 560.000 651.000 396.000 721.000 
1240.0001281.0001270.0001389.0001524.0001345.0001132.000 696.000- 738.000 466.000 
130.0001575.0001638.0001941.0001907.0001931.000 696.000 738.000 466.000 139.000 
875.000 550.000 236.000 146.000 275.0001248.0001596.0001333.0001432.0001187.000 
1356.0002155.0002086.0001737.0001384.0001307.0001333.0001432.0001187.0001356.000 
1133.0001131.0001080.0001190.0001334.0001332.0001113.000 677.000 723.000 447.000 
345.0001606.0001660.0001823.0001789.0001780.000 677.000 723.000 447.000 345.000 
778.000 858.0001100.0001313.0001450.000 672.000 436.000 128.000 265.000 277.000 
746.0002307.0002370.0002410.0002220.0002175.000 128.000 265.000 277.000 746.000 
1051.0001112.0001289.0001434.0001569.0001112.000 903.000 467.000 512.000 235.000 
259.0001813.0001883.0002116.0002086.0002114.000 467.000 512.000 235.000 259.000 
974.0001360.0001610.0001817.0001952.000 850.000 318.000 441.000 582.000 665.000 
1130.0002678.0002748.0002797.0002718.0002673.000 441.000 582.000 665.0001130.000 
690.000 751.000'940.0001138.0001273.000 743.000 635.000 291.000 386.000 179.000 
644.0002162.0002180.0002209.0002026.0001977.000 291.000 386.000 179.000 644.000 
877.000 957.0001207.0001407.0001542.000 738.000 415.000 48.000 188.000 265.000 
734.0002295.0002358.0002420.0002298.0002253.000 48.000 188.000 265.000 734.000 
893.000 816.000 657.000 744.000 879.0001192.0001244.000 884.000 951.000 696.000 
794.0001808.0001739.0001695.0001425.0001376.000 884.000 951.000 696.000 794.000 
1173.0001167.0001100.0001215.0001350.0001368.0001158.000 722.000 768.000 492.000 
327.0001556.0001619.0001813.0001779.0001785.000 722.000 768.000 492.000 327.000 

ixotonation 	fag= 'ALL 

C4) lask deficit reoionis  linked to a corresponding 
barce-unloadino  LiaJEL location  a. 

There are 56 deficit regions, thus a I by 36 matrix. 

Diagrammatically, 

deficit realm, 1 	 > corresponding barge-unloading location 

deficit region 2 	 > corresponding barge-unloading location 

deficit region 36 	 • corresponding barge-unloading location 

e.g, the 19th deficit region Godson, AL (201) to the 28th 
barge-unloading river location, Gunsterville, Al. (628) 
Is 34 miles 

If a new deficit region were added to the end of the deficit region list, 
C' 	then its truck mileage to the corresponding river barge-unloading region 

would be added to the end of this list. 
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C 

C 

C 
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C 	If a new deficit region were added to position 10, then its truck mileage 

C 	to the corresponding river barge-unloading region would be at position 

C 	10 in thris list. 

If a deficit region were deleted, then its truck mileage to the 

river barge-unloading region would be removed from this list. 

If • barge-unloading river location were deleted, make sure that there 

is no deficit region,  linked to it. 

404.000 999.999 371.000 114.000 497.000 999.999 60.008 999.999 999.999 194.000 

70.008 208.000 443.000 999.999 999.999 811.000 176.000 123.000 34.000 2.000 

384.008 999.999 91.000 71.000 499.000 90.000 999.999 85.000 114.000 395.000 

119.008 2.000 999.999 474.000 43.000 474.000 65.000 272.000 161.000 2.000 

	

141.000 	0.008 391.000 999.999 999.999 176.000 999.999 172.000 356.000 156.000 

1069.000 197.000 628.000 242.000 517.000 90.000 	 0.000 

-_--.. 



This is the 3rd file and it deals with the rail costs (cents/bushel). 

Note: 999.999 indicates an infeasible rail cost. 

In this model, 4 sets of rail cost must be found. 

This includes 	 - 

C 	(1) rail cost from each surplus region to each deficit region 

(Z) rail cost from each surplus region to each river 

barge-loeding region 

C 	(3) rail cost from each surplus region to each port region 

(4) roil cost from each-  barge-unloading river location to 
C • 	 each deficit region 

Diagrammatically, 

(1) 
	 > deficit regions 

IC') 

1 	 (2) 

1 	 (3) 

	 > port regions 

surplus region 1 	 > deficit region 1 

	 > deficit region 2 

	 s deficit region 56 
• 

surplus region 2 	 • deficit region 1 

	 > deficit region 2 

	 > deficit region 56 

78 

river barge-unloading regions 

surplus regions 	 • river barge-Loading regions 

LUALILII:Lt 
(1) Each surplus region is linked to each of the defrcit regions. 

In this model there are 58 surplus regions and 56 deficit regions. 

Each surplus region is Linked to all deficit regions(56). Thus 

resulting in a 58 by 56 matrix. 	 • 



C 

C 

C 

C 

C 

surplus region 58 

•  

-> deficit region 1 

-> deficit region 2 

. • 

deficit region 56 
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• C 	For example, 

C . 	 the raiL cost from Alexandria (111) to second deficit region, 

C 	 Albany (813) • 46.480 cents/bushel 

C 	 the rail cost fro• Alexandria (111) to ,  fourth deficit region, 

C 	 Atlanta (211) R- 48.720 cents/bushel 

999.999 46.480 999.999 48.720 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 34.720 41.440 30.240 

999.999 28.000 31.920 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 25.200 999.999 999.999 50.960 39.200 55.440 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 49.840 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 0.000 

64.960 78.960 54.880 64.960 73.360 118.720 38.080 40.320 72.800 35.840 

19.040 999.999 999.999 999.999 39.200 85.120 45.920 49.840 999.999 59.920 

54.320 67.760 54.320 49.280 85.120 36.400 47.040 49.840 36.960 999.999 

999.999 64.400 99.120 999.999 55.440 61.600 45.360 999.999 69.440 52.640 

43.680 123.200 999.999 65.520 999.999 36.960 80.080 133.840 999.999 54.880 

103.600 67.740 999.999 999.999 999.999 999.999 0.000 

76.720 76.160 67.200 59.920 59.920 999.999 47.040 999.999 999.999 32.480 

26.880 43.120 64.400 75.600 999.999 95.200 54.320 56.560 58.240 60.480 

67.760 60.480 43.680 64.400 101.360 44.800 999.999 42.560 41.440 999.999 

25.200 56.000 999.999 60.480 52.640 73.976 55.440 71.680 61.040 45.360 

54.880 999.999 84.000 67.200 999.999 47.600 95.760 999.999 75.600 60.480 

999.999 48.160 999.999 75.040 89.040 24.640 0 

36.400 999.999 43.120 999.999 999.999 999.999 47.600 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 59.360 52.080 43.680 53.200 999.999 999.999 
54.880 999.999 50.400 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 124.880 999.999 39.200 36.400 44.240 999.999 999.999 999.999 
34.160 999.999 999.999 49.840 999.999 999.999 102.480 999.999 999.999 30.800 
69.440 22.96 999.999 999.999 999.999 999.999 0 

999.999 76.720 999.999 59.360 48.160 98.560 999.999 999.999 999.999 999.999 
999.999 42.560 61.600 66.640 999.999 999.999 999.999 999.999 57.120 61.600 
999.999 81.200 999.999 42.560 999.999 999.999 45.920 51.520 999.999 38.640 
20.720 19.280 999.999 49.840 999.999 999.999 999.999 71.120 59.920 43.680 

999.999 999.999 80.640 999.999 88.320 999.999 999.999 999.999 74.480 999.999 

999.999 999.999 72.080 67.760 88.480 999.999 0 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 34.720 34.160 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 63.280 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 87.920 999.999 999.999 999.999 999.999 72.240 91.840 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 • 0 

88.480 999.999 58.240 999.999 999.999 999.999 66.080 42.000 59.360 999.999 
999.999 999.999 999.999 999.999 58.800 110.320 70.000 66.080 999.999 999.999 
78.960 999.999 72.240 999.999 82.320 58.240 999.999 999.999 999.999 999.999 

999.999 999.999 100.800 999.999 86.800 86.800 73.920 110.320 98.000 999.999 

66.080 115.920 999.999 96.880 999.999 64.960 82.320 113.120 999.999 86.800 
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118.160 90.720 999.999 999.999 999.999 999.999 	 o 
999.999 88.480 999.999 64.400 56.560 106.400 999.999 999.999 999.999 999.999 

999.999 50.400 69.440 73.360 999.999 999.999 999.999 999.999 67.200 72.240 

999.999 91.840 999.999 54.320 999.999 999.999 43.120 63.280 999.999 45.920 

31.920 61.040 999.999 57.120 999.999 999.999 999.999 82.880 . 70.560 55.440 

999.999 999.999 80.640 999.999 75.600 999.999 999.999 999.999 86.240 999.999 

999.999 999.999 59 -.920 71.120 100.240 999.999 o 
929.999 63.280 999.999 58.240 30.240 92.400 999.999 999.999 999.999 999.999 
999.999 14.160 51.200 54.880 999.999 999.999 999.999 999.999 53.200 57.120 
999.999 76.720 999.999 39.760 999.999 999.999 999.999 48.160 999.999 31.360 
37.120 39.200 999.999 31.920 999.999 999.999 999.999 63.840 56.000 39.760 

999.999 999.999 63.840 999.999 63.840 999.999 999.999 999.999 70.560 999.999 
999.999 999.999' 49.840 40.840 84.000 999.999 o 
999.999 999.999 57.680 999.999 999.999 999.999 999.999 999.999 27.440 999.999 
999.999 999.999 999.999 994.999 27.440 72.800 999.999 999.999 999.999 999.999 
44.240 999.999 999.999 999.999 59.360 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 96.880 999.999 994.999 64.960 999.999 999.999 999.999 999.999 
999.999 999.999 994.999 69.440 999.999 999.999 50.960 999.999 999.999 999.999 
94.640 990.999 999.999 999.999 999.999 999.999 0 

109.200 999.999 61.600 999.999 999.999 999.999 63.840 66.640 36.960 62.720 
47.040 999.999 999.999 999.999 31.360 72.800 59.920 72.240 999.999 999.999 
50.960 101.920 71.680 999.999 61.040 67.200 35.120 82.880 61.600 999.999 

999.999 99.680 100.240 999.999 84.000 67.760 76.160 999.999 999.999 77.280 
66.080 100.240 999.999 72.800 999.999 54.320 67.760 90.160 999.999 82.880 

94.640 86.800 999.999 999.999 999.999 ,  999.999 o 
71.680 71.120 62.160 66.640 999.999 999.999 42.560 999.999 999.999 35.840 
29.680 77.280 94.640 84.000 54.320 87.360 42.560 39.760 61.040 50.400 
52.640 67.760 37.520 50.960 999.999 34.160 999.999 34.160 30.800 999.999 

999.999 67.760 140.560 999.999 45.920 68.320 44.240 79.520 61.600 61.600 
42.560 999.999 999.999 73.920 999.999 31.920 91.280 999.999 999.999 54.320 
64.400 58.240 499.999 86.800 999.999 999.999 o 

999.999 54.880 999.999 37.520 36.400 75.600 999.999 999.999 999.999 999.999 
999.999 22.960 40.880 68.320 999.999 999.999 999.999 999.999 30.800 999.999 
999.999 999.999 999.999 38.640 999.999 999.999 999.999 35.280 999.999 44.240 
49.280 26.880 499.999 56.560 999.999 999.999 999.999 50.960 38.080 48.160 

999.999 999.999 1  54.320 999.999 72.240 999.999 999.999 999.999 62.720 999.999 

999.999 999.999. 73.920 50.960 81.760 999.999 0 

57.120 999.999 43.120 999.999 999.999 999.999 24.640 999.999 83.440 30.800 

999.999 999.999 999.999 999.999 57.680 82.320 36.960 29.120 999.999 52.080 

51.520 66.640 1  35.840 47.600 999.999 24.080 999.999 49.840 24.640 999.999 

999.999 64.400 138.320 999.999 38.080 49.840 30.240 74.480 62.160 49.840 

36.960 999.999 999.999 54.880 999.999 34.720 94.080 999.999 999.999 42.000 

106.400 53.760 999.999 999.999 999.999 999.999 o 
999.999 52.640 999.999 40.880 48.160 100.800 999.999 999.999 999.999 999.999 
999.999 29.120 , 40.160 48.720 999.999 999.999 999.999 999.999 39.200 43.120 
999.999 62.720 999.999 25.200 999.999 999.999 999.999 33.040 999.999 40.880 
18.480 31.360 999.999 52.080 48.720 999.999 999.999 52.640 33.600 25.200 

999.999 999.999 62.720 999.999 70.000 999.999 999.999 999.999 56.000 999.999 
999.999 999.999 56.560 54.320 70.000 26.860 o 
78.960 97.440 81.200 75.600 95.200 999.999 50.960 33.040 78.960 56.000 
22.960 71.680 90.720 91.280 64.400 104.160 62.160 62.720 74.480 72.800 
69.440 73.360 64.400 56.000 95.760 49.840 50.400 63.280 49.840 999.999 

999.999 71.680 138.320 76.720 71.120 86.240 63.840 91.840 80.640 59.920 
60.480 125.440 999.999 87.360 999.999 50.400 90.720 143.920 999.999 76.720 
t22.080 89.040 999.999 87.360 999.999 999.999 0 
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81.200 77.280 67.760 61.040 61.600 999.999 52.640 999.999 999.999 48.160 

41.440 44.800 63.840 65.520 999.999 96.880 59.920 54.320 59.920 53.760 

65.520 53.200 43.680 43.120 98.560 45360 999.999 43.680 48.160 999.999 

20.160 57.680 999.999 999.999 49.840 74.480 61.040 73.360 59.360 46.480 

55.440 999.999 85.680 78.400 999.999 53.200 100.800 999.999 76.720 58.240 

999.999 70.560 999.999 76.720 90.720 23.520 o 
61.040 90.160 47.040 83.440 103.040 147.280 42.560 45.360 66.080 42.560 
19.040 74.480 93.520 98.560 47.600 85.680 45.920 61.040 87.920 75.600 
57.680 68.320 49.280 63.840 78.960 39.200 50.400 65.520 36.960 77.280 
47.040 75.040 96.320 87.920 64.960 53.200 50.400 95.760 84.560 63.840 
48.720 117.040 115.360 70.560 112.560 38.640 70..560 127.680 99.120 58.800 

106.400 70..000 90.720 98.560 112.560 42.000 o 
77.280 71.120 66.080 56.000 71.120 999.999 49.840 999.999 84.000 45.920 
15.120 47.040 66.080 58.800 65.520 98.000 57.680 51.520 53.760 52.080 
66.080 50.960 40.880 36.400 999.999 48.160 40.32e 39.200 47.600 58.800 
22.400 52.080 999.999 64.960 47.600 72.800 61.600 67.760 56.560 39.760 
55.440 999.999 80.080 76.720 949.999 48.720 91.280 999.999 71.120 55.440 

115.360 67.760 999.999 70.560 85.120 16.240 o 
96.880 999.999 80.640 999.999 999.999 999.999 62.720 35.840 64.400 59.920 
33..040 999.999 999.999 999.999 71.120 103.040 69.440 61.600 999.999 999.999 
73.920 999.999 72.800 999.999 97.440 53.200 26.320 57.680 56.000 999.999 

999.999 30.240 125.440 999.999 63.840 86.800 68.880 999.999 999.999 86.800 
64.400 999.999 999.999 87.360 999.999 54.880 92.400 999.999 999.999 64.400 

115.920- 68.320 999.999 999.999 999.999 42,560 0 
82.880 71.120 73.920 48.160 60.480 104.720 54.880 72.800 104.160 41.440 
39.760 47.040 45.360 58.240 68.320 99.680 54.320 47.040 42.000 49.280 
68.880 . - 67.760 34.720 25.200 999.999 45.920 39.200 24.080 42.000 64.400 

25.200 45.360 999.999 58.800 43.120 77.840 55.440 79.520 45.920 29.120 

53.760 999.999 73.360 85.120 88.480 63.840 109.200 999.999 80.080 51 -4520 

117.600 -63.280 68.880 66.080 98.000 15.680 o 
999.999 87.360 999.999 68.320 53.200 106.400 999.999 999.999 999.999 999.999 
999.999 43.120 62.720 39.760 999.999 999.999 999.999 999.999 67.760 70.560 
999.999 90.160 999.999 52.640 999.999 999.999 40.880 61.600 999.999 45.920 
29.680 59.920 999.499 57.120 999.999 999.999 999.999 81.200 69.440 53.760 

999.999 155.120 80.640 . 999.999 75.600 999.999 999.999 999.999 84.560 999.999 

999.999 999.999 48.720 66.640 98.560 999.999 o 
999.999 67.200 999.999 49.280 38.080 96.320 999.999 999.999 999.999 999.999 
999.999 29.680 48.720 49.280 999.999 999.999 999.999 999.999 47.600 51.520 
999.999 71.120 999.999 33.600 999.999 999.999 999.999 41.440 999.999 35.840 
15.680 34.720 999.999 47.040 57.120 999.999 999.999 61.040 49.840 33.600 

999.999 999.999 57.120 999.999 .  64.960 999.999 999.999 999.999 64.400 999.999 

999.999 999.999 49.840 49.840 78.400 23.520 0 

63.280 74.480 54.320 58.240 70.560 999.999 34.160 43.680 999.999 38.080 

20.160 48.720 67.760 72.800 61.600 83,440 50.960 43.680 56.560 50.400 

52.080 58.240 38.080 39.760 92.400 31.920 37.520 39.760 31.360 62.720 

999.999 58.800 999.999 68.880 44.800. 61.040 47.040 67.760 59.360 43.680 

42.000 999.999 82.320 64.960 999.999 39.760 87.360 999.999 999.999 52.640 

101.920 64.960 999.999 73.360 999.999 21.840 0 

55.440 999.999 32.480 999.999 999.999 999.999 28.560 999.999 67.760 999.999 

999.999 999.999 999.999 999.999 27.440 62.160 24.080 999.999 999.999 999.999 

23..520 999.999 999.999 999.999 117.600 30.800 999.999 999.999 999.999 999.999 

999.999 999.999 109.760 999.999 999.999 39.760 43.680 999.999 999.999 999.999 

30.800 108.640 999.999 44.800 999.999 25.760 72.800 84.560 999.999 54.880 

84.560 59.920 999.999 999.999 999.999 999.999 o 
62.160 999.999 34.160 999.999 999.999 999.999 35.280 999.999 64.400 999.999 
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999.999 999.999 999.999 999.999 30.800 71.680 33.600 40.320 999.999 999.999 

36.960 999.999 57.120 999.999 72.240 25.200 999.999 999.999 25.760 999.999 

999.999 999.999 95.760 999.999 50.400 39.760 34.720 999.999 999.999 999.999 

36.400 90.169 999.999 58.240 999.999 17.920 57.120 100.240 999.999 63.280 

89.600 67.200 999.999 999.999 999.999 999.999 

999.999 61.040 999.999. 43.120 46.480 98.560 999.999 999.999 999.999 999.999 

999.999 29.680 48.720 48.720 999.999 999.999 999.999 999.999 41.440 45.360 

999.999 64.960 999.999 26.320 999.999 999.999 999.999 35.280 999.999 38.640 

15.680 33.600 999.999 49.840 50.960 999.999 999.999 54.880 40.320 27.440 

999.999 999.999 61.040 999.990 67.760 999.999 999.999 999.999 58.240 999.999 

999.999 999.999 53.760 51.520 72.240 20.160 0 

999.999 45.920 999.999 46.480 999.999 999.999 990.999 999.999 999.999 999.999 

999.999 999.999 999.999 66.080 999.999 999.999 999.999 999.999 37.520 31.920 

999.999 999.999 38.080 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 994.999 999.999 999.999 31.360 999.994 999.999 48.720 33.600 999.999 

999.999 999.999 75.600 999-.999 999.999 999.999 999.999 999.999 43.680 26.880 

999.999 31.360 999.999 67.760 57.680 999.999 

999.999 44.240 999.999 27.440 59.920 95.760 999.999 999.999 999.999 48.160 

999.999 22.960 42.000 33.040 999.999 999.999 999.999 999.999 28.560 41.440 

999.999 44.240 42.000 15.680 999.999 999.999 49.280 35.840 51.520 46.480 

27.440 17.360 999.999 53.200 999.999 999.999 999.999 39.760 36.400 20.720 

999.999 999.999 45.360 999.999 78.960 999.999 999.999 999.999 48.160 999.999 

999.999 999.999 64.400 33.040 41.600 999.999 

58.240 999.999 37.520 999.999 999.999 999.999 35.280 999.999 70.000 33.600 

30.240 999.999 999.999 999.999 36.960 72.240 41.440 39.200 999.999 999.999 

33.040 999.999 40.320 999.999 78.960 20.560 999.999 999.999 28.560 999.999 

999.999 999.999 95.200 999.999 52.640 43.120 39.760 999.999 999.999 999.999 

43.120 108.080 999.999 62.160 999.999 t9.600 64.960 118.720 999.999 54.880 

93.520 68.880 999.999 999.999 999.999 999.999 0 

75.600 59.920 67.200 44.800 67.200 999.999 47.600 999.999 999.999 33.600 

26.320 61.600 80.640 59.360 999.999 89.600 46.480 39.200 43.120 36.400 

64.960 44.240 29.120 25.200 106.400 45,920 999.999 26.320 39.200 71.120 

25.200 40.880 999.999 77.280 35.280 77.840 47.600 56.560 45.360 29.120 

46.480 999.999 68.880 81.760 999.999 45.920 100.240 999.999 64.400 43.680 

999.999 50.960 999.999 59.920 73.920 19.600 

80.080 999.999 39.200 999.999 999.999 999.999 48.720 999.999 59.360 999.999 

999.999 999.999 999.999 999.999 21.280 66.080 36.960 49.280 999.999 999.999 

38.080 999.999 1 44.800 999.999 65.520 43.120 999.999 999.999 42.000 999.999 

999.999 999.999 82.320 999.999 52.080 43.680 57.120 999.999 999.999 999.999 

42.560 100.800 999.999 60.480 999.999 28.560 60.480 111.440 999.999 70.000 

70.000 63.840 999.999 999.999 999.999 999.999 

• 999.999 82.880 994.999 64.960 76.720 999.999 999.999 42.560 81.760 62.160 

25.760 52.080 71.680 82.320 999.999 999.999 999.999 999.999 63.280 61.600 

999.999 59.920 999.999 45.920 104.160 999.999 28.560 47.040 62.720 64.400 

994.999 57.120 999.999 71.680 999.999 999.999 999.999 79.520 66.080 44.800 

999.999 999.999 r 91.840 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 82.880 96.880 24.640 0 

89.600 999.999 71.120 999.999 999.999 999.999 58.240 29.680 64.400 999.999 

21.840 999.999 999.999 999.999 52.640 87.360 62.160 58.240 999.999 999.999 

63.840 999.999 999.999 999.999 87.920 45.920 44.800 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 77.840 68.320 999.999 999.999 999.999 

57.680 103.040 999.999 82.880 999.999 46.480 78.400 103.600 999.999 999.999 

82.880 73.360 999.999 999.999 999.999 999.999 

70.000 999.999 59.360 999.999 999.999 999.999 43.120 28.560 74.480 40.880 

17.920 999.999 999.999 999.999 40.880 90.160 50.960 54.880 999.999 64.960 
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58.800 72.800 53.760 53.760 86.800 40.880 999.999 54.320 41.440 999.999 

999.999 69.440 117.040 999.999 60.480 66.640 50.400 999.999 73.920 57.120 

48.720 123.440 999.999 70.560 999.999 42,000 81.760 135.520 999.999 59.360 

108.640 68.320 999.999 999.999 999.999 999.999 o 
74.480 61.600 53.760 58.240 999.999 999.990 30.800 999.999 999.999 38.640 

999.999 999.999 999.999 999.999 .  55.440 80.080 43.120 40.880 999.999 45.920 

50.960 70.560 44.800 35.840 999.999 27.440 999.999 38.640 29.680 999.999 

999.999 44.800 999.999 999.999 54.880 60.480 43.680 67.200 58.800 36.400 

43.120 999.999 87.920 65.520 999.999 30.800 90.720 999.999 72.240 51.520 

96.000 55.440 999.999 999.999 86.240 999.999 o 
999.999 999.999 599.999 999.999 999.999 999.999 999.999 44.240 40.320 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 62.720 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 120.960 999.999 999 -.999 999.999 999.999 999.999 999.999 999.999 

999.999 94.080 990.999 999.999 999.999 999.999 75.600 96.000 999.999 999.999 

149.520 999.999 999.999 999.999 999.999 999.999 o 
76.160 51.520 67.760 37.520 60.480 999.999 48.720 999.999 999.999 34.720 
33.600 58.240 77.280 51.520 999.999 90.720 47.040 39.760 33.040 34.160 
64.960 42.560 29.680 18.480 106.960 46.480 999.999 24.080 35.280 57.680 
26.880 30.800 999.999 71.680 36.400 78.960 48.160 48.720 35.280 19.040 
47.040 999.999 61.040 82.320 999.999 47.040 105.840 999.999 52.080 44.240 

999.999 . 51.520 999.999 51.520 66.080 20.160 o 
73.920 999.999 35.840 999.999 999.999 999.999 43.120 999.999 71.120 45.920 
28.560 999.999 999.999 999.999 38.080 99.120 36.400 47.600 999.999 999.999 
47.600 999.999 63.286 999.999 82.880 35.840 999.999 999.999 38.640 999.999 

999.999 999.999 97.440 999.999 56.560 43.120 44.800 999.999 999.999 999.999 
49.840 110.320 999.999 59.920 999.999 22.400 73.920 124.880 999.999 71.120 
64.960 90.160 999.999 999.999 999.999 999.999 o 
71.680 999.999 41.440 999 -.999 999.999 999.999 39.760 53.760 70.000 39.200 

23.520 999.999 999.999 999.999 50.960 86.240 48.720 45.920 999.999 44.240 

57.120 59.920 57.120 34.160 82.880 37.520 999.999 40.320 33.040 999.999 

35.840 48.720 999.999 999.999 54.320 46.480 45.920 999.999 999.999 37.520 

47.040 999.999 999.999 67.200 999.999 38.646 73.920 999.999 999.999 50.960 

103.040 66.640 999.999 999.999 999.999 999.999 o 
68.880 999.999 55.440 999.999 999.999 999.999 36.960 53:200 999.999 39.760 
19.040 999.999 999.999 999.999 55.440 83.440 46.480 45.920 57.680 51.520 
54.880 65.520 40.880 40.320 999.999 33.040 999.999 41.440 33.600 999.999 

999.999 55.440 999.999 999.999 47.600 62.160 43.680 999.999 40.480 44.240 
44.240 999.999 999.999 999.999 999.999 34.160 999.999 999.999 999.999 50.960 

101.360 62.160 999.999 999.999 999.999 999.999 o 
73.360 62.160 71.680 53.200 54.880 999.999 46.480 999.999 999.999 38.640 
25.760 46.480 64.400 50.960 999.999 98.560 50.960 49.840 45.920 47.040 
68.320 49.280 34.160 37.720 108.080 47.600 999.999 31.360 39.200 999.999 
14.560 52.080 999.999 999.999 40.880 78.400 53.760 56.560 54.320 37.520 
49.280 999.999 69.440 81.760 999.999 47.040 108.640 999.999 69.440 49.280 
999.999 52.640 999.999 67.200 81.200 11.760 0 
50.400 52.080 63.280 53.760 999.999 999.999 34.720 999.999 999.999 20.720 

999.999 55.440 74.480 71.120 67.760 75.600 48.720 27.440 41.440 28.560 
64.400 44.240 12.320 36.960 999.999 33.600 999.999 27.440 29.680 81.760 

999.999 55.440 999.999 999.999 19.040 62.160 33.040 55.440 33.600 42.000 
39.760 999.999 61.040 75.040 999.999 47.600 102.480 999.999 62.720 26.880 
96.880 30.800 999.999 87.360 78.400 999.999 0 
72.240 74.480 62.720 58.240 63.840 108.640 42.560 999.999 999.999 41.440 
22.960 47.600 66.640 73.360 999.999 90.720 59.360 52.080 56.560 50.960 
63.280 58.800 42.000 40.320 96.320 40.320 999.999 40.880 37.520 53.760 
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24.080 54.320 999.999 63.840 48.720 69.440 50.960 70.560 59.360 43.680 

50.400 999.999 82.880 62.720 84.000 43.120 91.280 999.999 73.920 56.560 

999.999 68.880 999.999 73.360 87.360 24.640 o 
67.200 999.99% 52.080 999.999 999.999 999.999 35.280 57.120 65.520 35.280 
26.320 999.999 999.999 999.999_ 46.480 81.760 44.800 45.920 999.999 999.999 
53.200 62.160 52.640 38.080 77.840 33.600 999.999 44.800 29.120 999.999 

999.999 53.200 109.200 999.999 54.880 58.800 42.000 999.999 999.999 42.000 
42.560 116.480 999.999 63.280 999.999 34.160 73.360 127.120 999.999 50.960 
99.680 62.160 999.999 999.999 999.999 999.999 o 

999.999 999.999 999.999 999.999 999.999 999.994 999.999 999.999 999.999 999.999 
999.999999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999 ..999 999.999 999.999 999.999 53.760 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 61.840 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 63.840 999.999 999.999 999.999 999.999 45.360 75.600 999.999 999.999 

	

65.520 999.999 999.999 999.999 999.999 999.999 	 0 
r 

94.640 999.999 75.600 999.999 999.999 999.999 63.280 34.720 68.880 57.680 

24.640 999.999 999.999 999.999 57.680 92.400 67.200 62.720 999.999 77.280 

60.320 86.240 63.840 82.320 92.960 50.400 45.360 70.000 50.400 999.999 

999.999 70.560 994.999 999.999 76.720 82.320 73.360 999.999 999.999 83.440 

62.160 999.999 999.999 87.920 999.999 51.520 83.440 999.990 999.999 83.440 

87.920 78.400 999.999 999.999 999.999 999.999 o 
54.880 59.920 53.200 70.560 999.999 999.999 34.160 990.999 999.999 19.600 

999.999 999.999 999.999 999.999 61.040 85.120 34.160 24.640 41.440 39.200 
56.560 56.000 25.200 36.960 999.999 25.760 999.999 36.400 24.080 999.999 

999.999 50.960 999.999 994.999 36.400 52.080 32.480 84.560 52.080 39.760 
33.600 999.999 72.800 68.320 999.999 40.880 98.000 999.999 75.600 44.800 

103.040 48.720 999.999 62.720 95.200 999.999 o 
90.720 999.999 82.320 999.999 999.999 999.999 61.600 18.480 52.640 999.999 

999.999 999.999 999.999 999.999 54.880 96.880 60.480 59.360 999.999 87.360 
67.760 89.040 68.320 67.760 80.080 51.520 39.760 72.800 47.040 999%999 

999.999 78.400 105.840 999.999 73.360 78.400 70.000 999.999 999.999 70.560 
59.920 108.080 999.999 72.800 999.999 52.640 91.840 94.640 999.999 74.480 

114.800 78.400 999.999 999.999 999.999 .  999.999 0 
38.080 999.999 46.480 999.999 999.999 999.999 48.160 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 68.320 43.680 45.920 45.360 999.999 999.999 
54.320 999.999 54.320 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 69:440 999.999 47.600 40.880 33.600 999.999 999.999 999.999 
40.880 999.999 999.999 62.720 999.999 999.999 117.600 999.999 999.999 39.200 

	

61.040 35.840 999.999 999.999 999.999 999.999 	 0 
1 

87.920 999.999 1 50.960 999.999 999.999 999.999 54.320 38.640 72.800 53.200 

24.640 999.999 999.999 999.999 42.560 72.240 57.680 59.360 999.999 999.999 

49.280 999.999 59.920 999.99% 90.160 52.080 999.999 999.999 48.160 999.999 

999.999 999.999 99.680 999.999 71.120 46.480 65.520 999.999 999.999 999.999 

62.720 128.240 999.999 80.640 999.999 53.200 85.680 142.800 999.999 71.120 

87.360 82.320 999.999 999.999 999.999 999.999 o 
999.999 64.960 999.999 50.400 38.080 91.840 999.999 999.999 999.999 999.999 
999.999 27.440 46.480 47.040 999.999 999.999 999.999 999.999 49.280 53.760 
999.999 68.880 999.999 31.360 999.999 999.999 999.999 39.760 999.999 31.920 
24.640 31.360 999.999 43.120 999.999 999.999 999.999 56,000 47.600 31.360 

999.999 999.999 61.600 999.999 61.040 999.999 999.999 999.999 62.720 999.999 
999.999 999.999 45.360 47.600 76.160 999.999 o 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 36.960 72.800 999.999 
44.240 59.920 78.960 81.200 999.999 999.999 999.999 999.999 74.480 76.720 

999.999 86.240 999.999 56.560 105.840 999.999 16.800 61.600 64.960 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 75.040 58.800 
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999.999 999.999 999.999 999.999 999.999 999.999 101.360 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 

999.999 106.400 999.999 999.999 47.600 54.4320 999.999 999.999 999.999 999.999 

999.999 999.999 65.520 84.560 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 35.840 

999.999 999.999 999.999 28.000 999.999 999.999 999.999 101.360 999.999 999.999 

999.999 999.999 87.360 999.999 29.120 999.999 999.999 999.999 108.640 999.999 

999.999 999.999 16.800 80.080 119.840 999.999 

999.999 52.640 999.999 35.280 55.440 103.040 999.999 999.999 999.999 999.999 

999.999 34.160 53.200 53.760 999.999 999.999 999.999 999.999 33.600 39.760 

999.999 59.360 999.999 19.600 999.999 999.999 999.999 29.680 999.999 43.120 

_ 17.360 35.840 146.720 54.320 45.920 999.999 999.999 49.840 35.280 20.160 

999.999 999.999 65.520 999.999 71.120 999.999 999.999 999.999 53.200 999.999 

999.999 999.999 58.240 56.006 67.200 15.680 0 

999.999 76.720 999.999 56.246 34.164 91.280 999.999 999.999 999.999 999.999 

999.999 31.920 50.960 56.000 999.999 999.999 990.999 999.999 53.200 57.120 

999.999 76.720 999.999 39.760 999.999 999.999 999.999 47.600 999.999 30.800 

30.800 39.200 999.999 39.760 999.999 999.999 999.999 63.840 56.000 39.760 

999.999 999.999 70.000 999.999 60.480 999.999 999.999 999.999 70.560 999.999 

999.999 999.999 44.240 56.006 04.000 999.999 0 

44.240 999.999 28.560 999.999 999.999 999.999 28.560 999.999 88480 999.999 

999.999 999.999 999.999 999.999 46.480 54.880 13.440 27.440 999.999 999.999 

21.840 999.999 29.120 990.999 88.480 17.364 999.999 999.999 17.920 999.999 

999.999 999.999 103.040 999.999 36.960 35.280 27.440 999.999 999.999 999.999 

18.480 127.120 999.999 40.320 999.999 15.120 84.000 137.200 999.999 44.800 

72.800 52.080 999.999 999.999 999.999 999.999 

84.560 999.999 66.080 999.999 999.999 999.999 53.200 35.280 69.440 999.999 

24.080 999.999 999.999 999.999 48.160 82.320 57.120 999.999 999.999 999.999 

58.800 999.999 999.999 999.999 82.880 40.880 999.999 999.999 45.360 999.999 

999.999 999.999 117.600 999.999 999.999 72.800 63.280 999.999 999.999 999.999 

52.640 97.440 999.999 77.840 999.999 41.440 73.360 98.560 999.999 999.999 

77.840 66.320 999.999 999.999 999.999 999.999 

Luang. RILL 

(2) Each surplus region is linked to 43 river barge-loading 

L ocations. 

s river barge-loading region 1 

river barge-loading region 2 

s river barge-loading region 43 

s river barge-loading region 1 

s river barge-loading region 2 

s river barge-loading region 43 

surplus region 1 

surplus region 2 



> river barge-Lauding region 1 
> river bergs-Loading region 2 

> river barge-loading region 43 

surplus -region 58 C 

C 

C 

C 

C 

C 

C 
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C 	A 58 by 41 matrix containing the rail costs from each surplus region 

C 	to 41 river ports. 

C 	For example, 

C 	 the reCl cost from second,  surplus region, Amee C085) 

C 	 to the tourtb river port region, Dubuque (604) • 22.400 cents/bushel 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 o 
999.999 999.999 999.999 22.400 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 099.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 099.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 099.999 o 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 -999.999 

999.999 999.999 999.999 999.999 8.960 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999:999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 990:999 

999.999 999.999 999.999 o 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
39.760 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 0 

999.999 999.099 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 35.840 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 0 
999.999 41.440 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999'999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
.999.999 999.999 999.999 0 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 22.960 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 499.999 o 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
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999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 20.160 999.999 999.999 

999.999 999.999'999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 990.999 999.999 999.999 999.999 

999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 52.640 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 

994.999 999.999 999.999 999.999 999.999 999.999 994.999 999.999 29.120 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 20.160 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.994 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 13.440 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999999 13.440 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 

999.999 999.999 999.999 199.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 12.320 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 994.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 0 

999.999 999.999 10.080 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 

999.999 999.999 999.999 999.999 12.320 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.990 999.999 

999.999 999.999 999.999 

999.999 999.994 999.999 999.999 19.040 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999 : 999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 15.680 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
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999.999 999.999 999.999 

999.999 18.480 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999'999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 13.440 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 ■ 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 , 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999'999.999 0 

999.999 999.999999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999..999 999.999 999.999 999.999 990.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 990.999 999.999 999.999 

999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 9911.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 19.040 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 0 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 10.640 999.999 999.999 999.999 999.999 

999.999 999.999999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.990999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 40.880 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 99 .4.999 
999.999 999.999 999.999 0 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

16.800 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

' 999.999 999.999'999.999 999.999 999.999 999.999 999.999 999:999 999.999 999.999 

999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999499.999 999.999 999.999 999.999 999.999 999.999 44.560 999.999 

999.999 999.999499.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 0 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

994.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 10.640 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 

19
99.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 

999.999 999.999 499.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

11.200 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
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999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 11.760 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999-999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

26.010 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.990 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 994.999 999.999 

999.999 999.999 999.999 0 

999.999 999.999 999.999 24.640 999.999 999.999 999.999 999.999 999.999 999.999 

990.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999' 999.999 999.994994.99% 999.999 999.999 999.999 999.999 999.999 999.999 

990.999 999.999 999.990 999.999 999.999 994.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 

999.999 19.600 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.994 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.994 999.999 999.999 999.999 

999.999 994.999 999.999 

999.999 999.999 14.560 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 11.760 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999.  999.999 999.99 999.9992 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.994 999.999 

999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 33.040 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

17.920 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 0 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 20.720 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 0 

999.999 999.99.9 999.999 999.999 999.999 16.800 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 12.320 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999- 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
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999.999 999.999 999.999 	 o 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 7.280 999.999 999.999 999.999 999.999 

999.999 999.999.999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 o 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
17.920 999.999 999.999 999.999 999.999 999.999 999.999 999.994 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 o 
999.999 994.999 999.999 999.999 999.994 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.994 994.999 999.999 999.999 7.090 
994.999 999.994 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 994.999 999.999 994.999 994.999 999.994 999.99* 999.999 999.999 999.999 
999.999 999.999 994.999 o 
999.999 994.999 999.999 999.999 999.999 21.280 999.999 994.999 999.999 999.999 
11.760 999.999 999.994 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

994.999 999.999 999.999 999.999 999.999 999.999 994.994 999.999 999.999 999.999 

999.99* 999.999 999.999 o 
999.999 999.994 999.999 999.999 999.994 994.999 999.999 999.999 999.999 999.999 
999.999 994.999 999.999 999.999 999.994 999.994 999.999 999.999 999.999 999.999 
999.999 994.999 999.999 999.994 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 o 
999.999 15.120 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999:999 
999.999 999.999 999.999 o 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 14.560 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 o 
12.320 999.999 994.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

994.999 999.999 999.999 o 
994.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
45.360 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 994.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
994.999 999.999 999.999 o 
999.999 999.919 20.160 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 o 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 12.880 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
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999.999 999.999 999.999 	 . 	0 
999.999 14.160 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999.999.999 999.999 999.999 999..999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 0 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 0 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 14.560 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.990 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 0 
999.999 999.999 999.999 999.999 999.999 999•999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 14.560 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 0 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 24.640 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999'999.999 999.999 999.999 999.999 
999.999 999.999 999.999 0 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 12.880 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999:999 
999.999 999.999 999.999 . 0 

11.1.U. !ULU 

C3) Each surplus region is linked to ell the port locations for export. 

There are 20 ports in this model. 

> port region 1 for export 

> port region 2 for export 

> port region 20 for export 

> port region 1 for export 

> port region 2 for export 

> port region 20 for export 
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surplus region 58 	 3,  part region 1 for export 

	  port region 2 for export 

, C 

	 > port region 20 for export 

The rail- costs from each surplus-region to -the 20 ports. Thus, a 

58 by 20 Matrix. 

For example, 

fromcth• 1st surplus region, Alexandria LAC111) to Mobile, AL (701) 

• 24.080 cents/bushel 

24.080 17.360 21.280 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

998.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

69.440 57.680 64.400 999.999 999.999 999.999 999.999 999.999 999.999 25.760 

35.840 132.720 122.080 121.520 124.320 133.280 999.999 999.999 25.760 35.840 

62.720 60.480 83.440 999.999 999.999 999.999 53.200 28.560 999.999 8.960 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 8.960 999.999 

999.999 999.999 19.040 21.000 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

64.400 71.120 999.999 999.999 999.999 999.999 52.080 17.920 14.560 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 17.920 14.560 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

36.400 82.320 ' 85.120 111.440 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 92.400 82.880 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

36.960 83.770 84.720 114.240 999.999 999.999 999.999 999.999 999.999 114.240 

76.160 84.560 999.999 999.999 999.999 999.999 53.200 22.960 17.920 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 22.960 17.920 999.999 999.999 

64.960 73.360 999.999 999.999 999.999 62.160 29.680 20.720 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 20.720 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 76.720 64.560 105.280 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 96.320. 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 93.520 96.320 98.000 91.280 98.560 999.999 999.999 999.999 999.999 

63.280 62.720 ,58.800 999.999 999.999 999.999 999.999 994.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

57.120 61.040 999.999 999.999 999.999 73.360 23.520 14.560 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 14.560 999.999 999.999 999.999 

59.920 63.280 52.080 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

50.960 57.680 999.999 999.999 999.999 53.200 47.040 34.160 999.999 22.960 

999.999 999.999 999.999 999.999 999.999 999.999 34.160 999.999 22.960 999.999 

76.160 71.680 80.080 999.999 999.999 999.999 999.999 999.999 999.999 23.520 

37.520 143.360 133.280 139.440 134.960 141.120 999.999 999.999 23.520 37.520 

68.320 64.960 '81.760 999.999 999.999 999.999 56.560 30.240 999.999 10.640 

999.999 999.999 999.999 999.999 999.999 999.999 990.999 999.999 10.640 999.999 

75.040 66.640 74.480 999.999 999.999 999.999 999.999 999.999 999.999 31.360 

37.520 105.280 106.960 122.640 119.280 128.240 999.999 999.999 999.999 999.999 

62.720 57.680 '80.080 999•999 999.999 999.999 58.800 33.040 999.999 13.440 

999.999 999.999 999.999 999.999 999.999 999.999 33.040 999.999 13.440 999.999 

999.999 83.440 999.999 999.999 999.999 999.999 999.999 999.999 999.999 30.240 
• 17.360 999.999 999.999 999.999 999.999 999.999 999.999 999.999 30.240 17.360 

48.160 46.480 70.560 999.999 999.999 999.999 70.560 35.840 31.920 19.600 

1:4 
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999.999 999.999 999.999 999.999 999.999 999.999 70.560 35.840 31.920 999.999 

74.480 82.320 999.999 999.999 999.999 999.999 56.560 26.320 20.000 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 26.320 20.000 999.999 999.999 

64.960 73.920999.999 999.999 999.999 61.040 45.360 13.440 28.560 21.840 

999•999• 999.999 999.999 999.999 999.999 999.999 13.440 28.560 21.840 999.919 

64.400 69.440 75.040 999.999 999.999 999.999 75.040 39.760 999.999 17.920 

999•999 999.999 999.999 999.999 999.999 999.999 39.760 999.994 17.920 999.999 

999.999 999.999 64.960 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.994 126.000 87.360 95.760 999.999 999.999 999.999 999.999 

76.720 58.800 58.800 999.999 . 999.999 999.999 999.999 999.999 999.999 39.760 

999.999 64.362 61.710 79.640 83.560 86.360'999.999 999.999 39.760 999.999 

47.040 54.320 999.990 999.999 999.999 56.560 43.680 28.224 31.920 999.999 

999.9991 999..999 999.999 999.990 999.999 999.999 26.224 31.920 999.999 999.999 

83.440 20.000 21.520 999.999 990.999 990.999 999.999 990.999 999.999 999.999 

999.990 999.999 999.990 999.999 999.990 999.999 999.999 999.999 999.999 999.999 

25-080 50.960 990.999 999.999 999.990 39.760 53.200 999.999 999.999 999.999 

999.999 999.999 999.999.  999.999 999.999 999.999 999.999 999.999 999.999 999.999 

71.120 57.600 56.100 999.999 999.999 999.999 999.999 999.999 999.999 34.720 

34.720 81.620 97.900 99.120 95.760 76.720 999.999 999.999 34.720 34.720 

50.960 49.280 67.760 990.999 999.999 999.999 72.240 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 91.840 80.640 999.999 999.999 999.999 999.999 999.999 999.999 47.600 

47.600 99.680 90.160 90.720 93.520 110.320 999.999 999.999 47.600 47.600 

999.999 73.360 999.999 999.999 999.999 999.999 999.999 999.999 999.999 20.000 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 20.000 999.999 

999.999 999.999 86.800 999.999 999.999 909.999 999.999 999.999 999.999 999.999 

999.999 100.240 109.760 135.520 129.360 136.640 999.999 999.999 999.999 999.999 

73.929 65.520 67.760 999.999 999.999 999.999 999.999 999.999 999.999 25.200 

29.120 t29.920 119.280 124.880 121.520 130.480 999.999 999.999 25.200 29,120 

63.280 59.920 65.520 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

40.880 80.880 85.680 102.480 999.999 999.999 999.999 999.999 999.999 40.880 

48.720 47.600 68.880 999.999 999.999 999.999 85.120 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 68.320 56.560 999.999 999.999 999.999 999.999 999.999 999.999 50.960 

45.920 95.200 70.220 110.880 103.600 109.200 999.999 999.999 50.960 45.920 

67.760 59.360 68.880 999.999 999.999 999.999 999.999 999.999 999.999 30.800 

45.360 131.040 120.400 126.000 122.640 127.680 999.999 999.999 30.800 45.360 

67.760 58.800 71.120 999.999 999.999 999.999 999.999 999.999 999.999 25.200 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 25.200 999.999 

57.120 70.560 74.480 999.999 999.999 999.999 73.920 999.999 999.999 17.360 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 17.360 999.999 

53.760 38.640 43.120 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.099 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

67.760 63.840 78.960 999.999 999.999 999.999 57.120 33.040 999.999 14.000 

999.999 999.999 999.999 999.999 999.999 999.999 33.040 999.999 14.000 999.999 

66.080 56.000 57.120 999.999 999.999 999.999 999.999 999.999 999.999 32.480 

999.999 104.160 105.840 121.520 118.160 127.120 999.999 990.999 32.480 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 21.840 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 83.440 101.360 999.999 999.999 999.999 999.999 999.999 999.999 30.800 

29.120 118.160 122.640 130.480 135.520 143.360 999.999 999.999 30.800 29.120 

59.360 63.280 51.520 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
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84.000 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 106.960 109.760 125.440 129.360 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 17.360 15.680 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999'999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

78.960 65.520 72.240 999.999 999.999 999.999 999.999 999.999 99.9.999 36.400 

39.760 116.480 106.960 134.960 129.920 139.440 999.999 999.999 36.400 39.760 

57.680 64.960 999.999 999.999 999.999 54.320 32.080 15.680 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 15.680 999.999 999.999 999.999 

999.999 80.080 999.999 999.999 999.999 999.999 999,999 999.999 999.999 17.024 

20.160 999.999 999.999 999.999 999.999 999.999 999.999 999.999 17.024 20.160 

999.999 999.999 999.999 999.999 999.999 999.999 42.560 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

43.120 49.1140 82;320 999.999 999.999 999.999 53.760 35.280 999.999 20.720 

999.999 999.999 999.999 999.999 999.999 999.999 35.280 , 999.999 20.720 999.999 

61.520 73.360 999.999 999.999 999.999 62.160 36..960 10.520 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 10.520 999.999 999.999 999.999 

999.999 999.999 50.960 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 122.640 111.440 999.999 999.999 999.999 999.999 

999.999 999.999 80.080 999.999 999.999 999.999 999.999 999.999 999.999 43.680 

30.240 85.000 95.000 120.400 113.680 131.040 999.999 999.999 43.680 30.240 

C 

C 	 faur-th. Ufrt. 

C4) Each barge-unloading river location is linked to 56 

deficit regions. 

C 	barge-unloading river location 1 	 > deficit region 1 
C 	 > deficit region 2 

. C 	 . 
C . 

C 	 > deficit region 56 

C 	barge-unloading river location 2 	 > deficit region 1 
C 	 > deficit region 2 
C 	 . 

C. 
C 	 > deficit region 56 

C 

C 

C 

C 

C 

C 

C 

beri•unleading river location 43 ' deficit region 1 	 • 

> deficit region 2 

> deficit region 56 

C 	The rail costs from each river port to the 56 deficit regions. 
C 	There are 63 river ports. Thus a 63 by 56 matrix. 
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C 	For example, 

C 	 from the 1st barge-unloading river location, 

C 	 St. Paul, MN(601) to the 1st deficit region, Abilene (064) 
C 	 + 999.999 cents/bushel 

C 	For example, 

C 	 from the 4th barge-unloading river location, 
C 	 Dubuque,. 14(604) to the 11th deficit region, Cedar Rapids (086) 

C 	 • 14.000 cents/bushel 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 994.999 999.999 999.999 

999.999 999.999 990.999 999.999 999.999 999.999 o 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 994.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.994 o 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 o 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
14.000 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 o 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 o 
999.999 999..999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 o 
999.999 999.949 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 o 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
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999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999.999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

994.999 999.999 999.999 999.999 999.999 999.999 0 

999.994 994.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999•999999•999 999.999 999.999 994.999 999.999 999.994 999.999 999.999 

999.999 999.994494.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

994.994 999..999 999.994 994.999 999.999 999.999 0 

994.999 949.990 999.999 999.999 994.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.994 999.994 999.999 999.999 999.994 990.999 999.999 999.999 

999.999 999.999 999.994 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.994 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

994.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.994 999.994 999.999 999.999 999.999 0 

999.999 999.999 999.994 999.999 999.999 999.999 999.999 999.999 9911.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

994.999 994.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 199.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 199.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 994.999 

999.999 999.999 199.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 17.920 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 0 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.994 999.999 999.999 999 ..999 999.999 999.999 999.999 999.999 

999.999 999:999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.994 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 994.999 999.999 999.999 994.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.994 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

14.560 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
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999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 45.360 999.999 999.999 999.999 999.999 999.999 

999.999 24.640' 43.680 999.999 999.999 999:999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 13.440 999.999 -40.320 

999.999 999.999 999.999 46.480 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.994 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 990.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.990 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.994 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.990 999.999 999.999 994.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999•999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.990 999.999 999.999 999.999 a 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 31.920 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 
999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999,999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 20.720 999.999 999.999 999.999 999.999 999.999 999.999.999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.939 999.999 10.080 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 0.000 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.000 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 30.800 999.999 999.999 999.999 999.999 999.999 999.999 999.999 
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999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 13.440 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999'999.999 999.999 999.999 999.999 999.999 25.200 999.999 999.999 

999.999 999.949 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.994 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.994 999.999 999.999 999.999 999.999 999.999 8.400 999.999 

999.999 994.999 999.999 990.999 999.999 990.999 499.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.990 999.999 14.560 999.999 

999.999 999.999 999.940 999.999 999.999 999.999 999.999 999.999 30.240 999.999 

999.990 999.990999.999 999.999 999.999 999.999 

999.999 999.999 999.990 999.999 994.999 999.999 994.999 999.999 999.994 999.999 

994.999 990.994 999.990 999.999 999.999 994.999 994.999 999.999 999.999 999.999 

994.990 999.999 994.990 990.994 999.999 999.999 994.999 999.999 999.999 999.999 

990.999 999.990 990.999 990.990 999.990 999.994 999.994 999.994 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.994 999.999 999.999 999.999 999.999 999.999 

44.800 999.999 t 39.200 999.999 999.999 999.999 11.760 999.999 999.999 999.999 

994.990 999.999 999.990 990.999 999.999 999.999 999.999 19.600 999.999 999.999 

999.999 994.999 990.999 994.999 994.999 13.440 999.999 999.999 15.680 999.999 

999.990 999.999 999.990 999.999 999.999 999.999 999.999 999.999 994.999 999.999 

990.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.994 999.999 999.999 999.999 990.999 

999.999 999.999 999.999 999.999 999.999 999.999 994.999 999.999 999.999 999.999 

999.999 999.999 994.999 999.999 999.999 63.280 22.400 999.999 999.999 999.999 

49.840 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 49.280 12.320 999.999 999.999 999.999 

19.040 999.999 999.994 999.999 999.999 999.994 999.999 999.999 999.999 999,999 

999.999 999.999 999.999 999.999 999.999 999.999 

999.990 949.999 999.999 999.999 999.999 999.994 999.999 999.999 999.999 999.999 

999.999 999.999 . 994.999 994.999 999.999 999.994 999.999 999.999 999.999 999.999 

999.994 999.994 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 11.200 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.994 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.994 994.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.990 999.999 999.999 999.999 994.999 999.999 999.999 999.999 

999.994 999.999 994.999 999.999 999.999 999.999 

999.999 990.999 990.999 994.999 999.999 999.999 994.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 994.999 999.949 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.949 999.994 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.994 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 
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999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999'999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999!999 999.999 999.999 999.999 22.400 

999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 52.080 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999'999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999-999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 990.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 999.999 

999.999 999.000 999.999 999.999 999.999 999.999 999.999 19.040 999.999 999.999 

999.999 999.999 999.999 999.999 999.999 999.999 



C 

C 

EA,Lca. 

This is the 4th data file data dealing with the gorse, costs and 

211.12.C.113.521.a. 

-C 	The barge costs from 43 river regions to 5 river shipping locations. 
C 	The 5 river shipping Locations are : 
C 	 Nashville, TN (625) 
C 	 Knoxville, TI (626) 
C 	 Chatanoo, TI (627) 	 _ 
C 	 Suntersv, AL (628) 
C 	 Florence, AL (629) 

C 	For example, 
C 	the berge cost from the 1st river barge region, 
C 	 St. Paul, MIS (601) to Nashville TI (625) • 0.282 Ubushel 
C 	 St. Paul, MO (601) to Knoxville TN (626) • 0.305 S/bushel 
C 	 St. Paul, Me (601) to Chstanoo TN (627) • 0.279 S/bushel 
C 	 St. Paul, MN (601) to Suntersv AL (628) • 0.265 S/bushel 
C 	 St. Paul, MO (601) to Florence Al. (629) • 0.251 S/bushel 

	

0.282 	0.305 	0.279 	0.265 	0.231 

	

0.248 	0.271 	0.246 	0.231 	0.218 

	

0.232 	0.255 	0.230 	0.215 	0.201 

	

0.222 	0.246 	0.220 	0.206 	0.192 

	

0.214 	0.237 	0.212 	0.197 	0.184 

	

0.188 	0.211 	0.186 	0.171 	0.157 

	

0.171 	0.195 	0.169 	0.155 	0.141 

	

0.135 	0.158 	0.125 	0.118 	0.104 

	

0.329 	0.353 	0.327 	0.312 	0.299 

	

0.302 	0.325 	0.300 	0.285 	0.271 

	

0.396 	0.427 	0.393 	0.373 	0.314 

	

0.356 	0.388 	0.353 	0.333 	0.314 

	

0.332 	0.363 	0.329 	0.309 	0.290 

	

0.287 	0.319 	0.284 	0.264 	0.245 

	

0.271 	0.302 	0.268 	0.248 	0.229 

	

0.256 	0.287 	0.253 	0.233 	0.214 

	

0.239 	0.270 	0.236 	0.216 	0.197 

	

0.217 	0.206 	0.174 	0.155 	0.137 

	

0.198 	0.191 	0.158 	0.139 	0.122 

	

0.151 	0.153 	0.120 	0.102 	0.084 

	

0.133 	0.136 	0.104 	0.085 	0.067 
999.000 999.000 999.000 999.000 999.000 

999.000 999.000 999.000 999.000 999.000 
999.000 999.000 999.000 999.000 999.000 

999.000 999.000 999.000 999.000 999.000 

999.000 999.000 999.000 999.000 999.000 

999.000 999.000 999.000 999.000 999.000 
999.000 999.000 999.000 999.000 999.000 

999.000 999.000 999.000 999.000 999.000 

	

0.273 	0.247 	0.215 	0.196 	0.178 

	

0.264 	0.241 	0.208 	0.190 	0.172 

	

0.213 	0.199 	0.167 	0.148 	0.130 
999.000 999.000 999.000 999.000 999.000 
999.000 999.000 999.000 999.000 999.000 

100 



101 

o 
o 
o 
o 

. o 
o 
o 
o 
o 

999.000 999.000 999.000 999.000 999.000 
999.000 999.000 999.000 999.000 999.000 
999.000 999.000 999.000 999.000 999.000 
999.000 999.000'999.000 999.000 999.000 
999.000 999.000 999.000 999.000 999.000 
999.000 999.000 999.000 999.000 999.000 
999.000 999.000 999.000 999.000 999.000 
999.000 999..000 999.000 999.000 999.000 
999.000 999.000 999.000 999.000 999.000 

C 	  
C 	Th. berg, costs from a river  El= shiooino points  Lg. L agra, locations 	  
C 	The 5 riv•r port shipping points ere: 
C 	 Nom Orle, LA (702) 
C 	 Mobile, 	AL (701) 
C 	 ealvestn, TX (703) 
C 	 Chicago, IL (7104 
C 	 Portland, OR (713) 

C 	For •xamplo, the lot river region (St. Paul) 
C 	 St. Paul RR (601) to New Orle, LA (702) s 	0.164 8/bushel 
C 	 St. Paul MS (601) to Mobile, 	AL (701) s 	0.322 8/bushel 
C 	 St. Paul RN (601) to Oalvestn, TX (703) • 	0.371 8/bushel 
C 	 St. Paul Ril (601) to Chicago, IL (710) s 	0.218 8/bushel 
C 	 St. Paul NI (6011 to Portland, OR C713) • 999.000 8/bushel 

	

0.164 	0.322 	0.371 	0.218 999.000 	. 	 0 

	

0.230 	0.288 	0.337 	0.184 999.000 	 0 

	

0.214 	0.272 	0.321 	0.168 999.000 	 : 	0 

	

0.204 -  0.262 	0.312 	0.t59 999.000 	 0 

	

0.196 	0.254 	0.304 	0.150 990.000 	 0 

	

0.170 	0.227 	0.277 	0.124 999.000 0 _ 

	

0.153 	0.211 	0.261 	0.108 999.000 	 0 

	

0.117 	0.175 	0.224 	0.102 999.000 	 0 

	

0.311 	0.369 	0.419 	0.280 999.000 	 0 
' 

	

0.284 	0.341 	0.391 	0.252 999.000 	 0 

	

0.371 	0..401 	0.518 	0.328 999.000 	 0 

	

0.332 	0.371 	0.478 	0.288 999.000 	 0 

	

0.307 	0.353 	0.454 	0.264 999.000 	 0 

	

0.263 	0.321 	0.409 	0.220 999.000 	 0 

	

0.246 	0.309 	0.393 	0.056 999.000 	 0 

	

0.231 	0.297 	0.377 	0.073 999.000 	 0 

	

0.251 	0.285 	0.361 	0.093 999.000 	 0 

	

0.086 	0.147 	0.244 999.000 999.000 	 0 

	

0.077 	0.125 	0.211 999.000 999.000 	 0 

	

0.102 	0.101 	0.225 999.000 999.000 	 0 

	

0.074 	0.200 	0.267 999.000 999.000 	 0 

	

0.069 	0.187 	0.253 999.000 999.000 	 0 

	

0.053 	0.149 	0.207 999.000 999.000 	 0 

	

0.057 	0.157 	0.216 999.000 999.000 0 , 
• 

	

0.150 	0.281 	0.393 999.000 999.000 	 0 

	

0.123 	0.216 	0.327 999.000 999.000 	 0 

	

0.104 	0.170 	0.273 999.000 999.000 	 0 

	

0.094 	0.144 	0.242 999.000 999.000 	 0 

	

0.083 	0.118 	0.213 999.000 999.000 	 0 
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0.098 	0.229 	0.287 999.000 999.000 

	

0.093 	0.217 	0.273 999.000 999.000 

	

0.063 	0.144 	0.188 999.000 999.000 

999.000 999.000-999.000 999.000 999.000 

	

0.042 	0.122 	0.176 999.000 999.000 

	

0.034 	0.102 	0.153 999.000 999.000 

	

999.000 999.000 999.000 999.000 999.000 	 0 

	

999.000 999.000 999.000 999.000 	0.170 

	

999.000 999.000 999.000 999.000 	0.145 	 0 

	

999.000 999.000 999.000 999.000 	0.113 	 0 

	

999.000 999.000 999.000 999.000 	0.063 	 0 

	

999.000 999.000 999.000 999.000 0.052 	 0 
• 0.000 999.000 999.000 999.000 999.000 	 0 

	

999.000 999.000 999.000 999.000 	0.000 	 0 

LILL amok= IL tint. alma& LULL sans 1.112. 
0 

aaslas. L.c. Lb& tinr. chisel no minas. 
For example, 601 is th• code for St Paul NM. 

601 602 603 604 605 606 607 609 610 611 612 613 614 	 0 

Maws& Its& La. assia g  LL suit Siosand Locations  

For exempt', the shiprate from the 1st port 

Flobilo, AL (701) to 1111 world demand Location, Scandinavia (801) 
• 0.443 8/bushel 

Mobile, Al. (701) to 2nd world demand location, S.C. EuropeC802) 
• 0.349 8/bushel 

	

0.443 	0.349 	0.299 	0.321 	0.423 	0.502 	0.448 	0.462 	0.445 	0.685 

	

0.956 	0.390 	0.477 	0.484 	0.773 	0.430 	0.590 	0.405 	0.660 999.000 

	

0.266 	0.077 	0.286 	0.150 	0.201 

	

0.443 	0.349 	0.299 	0.321 	0.423 	0.502 	0.448 	0.462 	0.445 	0.685 

	

0.956 	0.390 	0.477 	0.484 	0.773 	0.430 	0.590 	0.405 	0.660 999.000 

	

0.266 	0.077 	0.286 	0.150 	0.201 

	

0.457 	0.361 	0.310 	0.331 	0.434 	0.516 	0.466 	0.474 	0.461 	0.701 

	

0.975 	0.406 	0.485 	0.490 	0.784 	0.430 	0.580 	0.389 	0.650 999.000 

	

0.239 	0.055 	0.254 	0.165 	0.214 

	

0.457 	0.361 	0.310 	0.331 	0.434 	0.516 	0.466 	0.474 	0.461 	0.700 

	

0.975 	0.406 	0.485 	0.490 	0.784 	0.430 	0.580 	0.389 	0.650 999.000 

	

0.239 	0.055 	0.254 	0.165 	0.214 

	

0.466 	0.368 	0.318 	0.339 	0.441 	0.525 	0.473 	0.480 	0.470 	0.710 

	

0.986 	0.415 	0.490 	0.490 	0.799 	0.334 	0.798 	0.389 	0.903999.000 

	

0.292 	0.045 	0.255 . 	0.158 	0.222 	 0 

	

0.405 	0.349 	0.310 	0.325 	.0.471 	0.431 	0.499 	0.515 -  0.372 	0.602 

	

0.905 	0.329 	0.786 	0.746 	1.076 	0.935 	0.869 	0.824 	0.891 999.000 

	

0.316 	0.155 	0.281 	0.138 	0.138 

	

0.350 	0.304 	0.268 	0.287 	0.419 	0.408 	0.450 	0.457 	0.343 	0.565 

	

0.908- 0.308 	0.539 	0.511 	0.842 	0.884 	0.828 	0.782 	0.917 999.000 

C--- 

13 
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0.324 	0.189 	0.291 	0.160 	0.158 

	

0.691 	0.691 	0.582 	0.594 	0.872 	0.783 	0.932 	0.909 	0.664 	1.080 

	

1.442 	0.658 	1.425 	1.607 	2.087 	2.038 	1.954 	1.802 	1.983 999.999 

	

0.870 	0.61e 	0.814 	0.595 	0.505 	 0 

	

0.741 	0.741 	0.632 	0.644 	0.922 	0.833 	0.982 	0.959 	0.714 	1.111 

	

1.492 	0.708 	1.475 	1.657 	2.137 	2.088 	2.004 	1.852 	2.033 999.999 

	

0.920 	0.666 	0.864 	0.645 	0.555 

	

0.796 	0.711 	0.687 	0.699 	0.977 	0.888 	1.037 	1.018 	0.769 	1.167 

	

1.548 	0.764 	1.531 	1.712 	2.193 	2.143 	1.961 	1.907 	2.089 999.999 

	

0.929 	0.723 	0.913 	0.700 	0.610 	 0 

	

0.809 	0.668 	0.644 	0.712 	0.990 	0.901 	1.050 	1.031 	0.782 	1.180 

	

1.560 	0.776 	1.544 	1.725 	2.205 	2.156 	2.070 	1.920 	2.046 999.999 

	

0.988 	0.735 	0.871 	0.657 	0.513 	 0 

	

0.777 	0.703 	0.723 	0.709 	0.822 	0.841 	0.643 	0.609 	0.779 	1.130 

	

1.384 	0.694 	0.426 	0.500 	0.350 	0.272 	0.402 	0.213 	0.466 999.000 

	

0.296 	0.532 	4.240 	0.417 	0.586 	 0 

	

0.765 	0.718 	0.710 	0.69? 	0.810 	0.829 	0.744 	0.704 	0.766 	1.117 

	

1.319 	0.679 	0.494 	0.579 	0.407 	0.317 	0.401 	0.249 	0.459 999.000 

	

0.291 	0.517 	0.270 	0.405 	0.571 

	

0.713 	0.66$ 	0.660 	0.646 	0.741 	0.776 	0.823 	0.819 	0.710 	1.062 

	

1.251 	0.722 	0.692 	0.651 	0.604 	0.479 	0.430 	0.376 	0.517 999.000 

	

0.230 	0.459 	0.357 	0.351 	0.512 	 0 

	

0.684 	0.641 	0.633 	0.619 	0.733 	0.748 	0.572 	0.677 	0.637 	1.033 

	

1.414 	0.767 	0.456 	0.538 	0.388 	0.270 	0.399 	0.210 	0.459 999.000 

	

0.198 	0.427 	0.187 	0.321 	0.463 

	

0.741 	0.696 	0.687 	0.672 	0.788 	0.796 	0.572 	0.853 	0.688 	1.173 

	

1.384 	0.751 	0.979 	0.917 	0.667 	0.480 	0.427 	0.369 	0.453 999.000 

	

0.202 	0.421 	0.337 	0.312 	0.455 

	

0.761 	0.620 	0.660 	0.666 	0.783 	0.815 	0.718 	0.713 	0.762 	0.984 

	

1.369 	0.763 	0.789 	1.094 	1.071 	1.056 	1.402 	0.984 	1.504 994:999 

	

0.877 	0.757 	0.843 	0.720 	0.747 

	

0.801 	0.666. 	0.700 	0.706 	0.823 	0.855 	0.758 	0.753 	0.802 	1.024 

	

1.409 	0.803 	0.829 	1.134 	1.111 	1.096 	1.442 	1.024 	1.544 999.999 

	

0.917 	0.797 	0.883 	0.760 	0.787 

	

0.899 	0.757 	0.797 	0.793 	0.921 	0.953 	0.857 	0.151 	0.900 	1.122 

	

1.507 	0.901 	0.927 	1.232 	1.209 	1.994 	1.540 	1.122 	1.642 999.999 

	

1.015 	0.895 	0.981 	0.858 	0.885 

	

0.814 	0.685 	0.713 	0.605 	0.836 	0.868 	0.772 	0.766 -0.815 	1.037 

	

1.422 	0.816 	0.842 	1.147 	1.134 	1.109 	1.455 	1.037 	1.556 999.999 

	

0.930 	0.810 	0.806 	0.773 	0.800 	 0 

buil=5j MA= ma WAIL WA& LCUL MILL 

a 
C. -- 

Lau. isz tbs. above  as.cli. 
(708) Toledo, OH 
(709) Saginaw, NI 
(710) Chicago, IL 
C711) Duluth, 	MN 
(717) Toledo, WC 
C718) Saginaw, SC 

0 
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C 	 (719) Chicago, BC 
C 	 (720) Duluth, BC 

708 709 710 711-717 718 719 720 	 o 

C 

I 



.0 

Luz. 

This is the 5th data file for CORN which deals with supplies  mt 

These lines show the amount  91. surplus,  arjuilKmd. P.M each  IILLILLY3. 
For example, the lot surplus region, 

Alexandria (111) produces 0.314 million/bushel. 

105 

0.314 161.917 

1.342 79.220 

140.172 24.962 

138.346 70.598 

26.115 144.679 

115.326 56.230 

23.448 	4.035 47.719 42.029 135.166 10.053 14.224 	1.116 

22.533 22.107 23.062 94.602 	0.000 142.148 148.080 13.917 

69.460 53.652 47.342 150.310 105.739 	9.646 51.702 181.239 

77.423 111.318 148.192 24.793 110.007 90.644 72.595 24.005 

31.974 42.936 69.730 	0.0041 60.568 14.919 89.884 	5.203 

17.974 28.141 64.257 83.648 	5.034 75.112 

These lines show the amount  2.f. riazn. demanded  kx j j deficit resigns. 

C- 	For example, the lot deficit region, 

Abilene (064) requires 18.512 million/bushel. 

18.512 67.704 60.958 

154.968 13.486 88.287 

-2.214 34.242 37.571 

5.74? 94.124 166.786 

30.637 10.130 64.614 

21.161 3.849 3.812 

-  

50.414 72.211 16.424 10.413 	5.166 	4.431 12.700 

	

18.610 	1.445 41.339 	6.422 115.060 104.124 31.330 

	

8.190 	7.362 10.884 	2.972 23.433 	9.148 	1.977 

	

77.612 22.854 17.203 	8.701 74.967 51.683 21.584 

	

2.804 42.449 21.836 	2.269 33.494 33.859 23.574 

81.095 31.579 45.430 

The remaining lines show the amount demanded  kr j foreign regions  
(demand per quarter). 

For example, the lot foreign region, Scandivania (801) 

In the 1st quarter, requires 4.017 million bushel 

In the 2nd quarter, requires 1.731 million bushel 

In the 3rd quarter, requires 3.823 million bushel 

In the 4th quarter, requires 4.170 million bushel. 

	

4.017 	1.731 	3.823 	4.170 

	

26.864 	4.449 	3.793 	2.702 

9.616 13.325 19.245 15.573 

	

3.728 	0.000 	0.308 	0.000 

	

1.083 	1.086 	1.669 	1.115 

	

12.440 140.733 	0.000 53.372 

	

0.902 	6.308 	8.567 15.173 

	

24.693 15.072 33.549 	7.173 

	

9.714 14.876 10.377 	5.999 

	

0.232 	0.000 	0.117 	0.018 

	

0.000 	0.000 	0.216 	0.308 

	

0.055 	0.405 	0.134 	0.419 

	

4.789 13.160 	9.135 10.797 

	

0.210 	0.210 	0.210 	0.210 
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0.000 	0.044 	0.814 14.250 	 o 

	

28.189 28.734 26.100 34.350 	 o 

	

40.238 31.499 56.198 46.950 	 o 

	

111.428 119.537- 134.040 145.373 	 o 

	

17.237 22.121 	3.731 	8.472 	 o 

	

0.000 	0.000 	0.000 	0.000 	 o 

	

8.044 11.168 11.324 	8.512 	 o 

	

17.916 24.874 25.222 18.960 	 o 

	

4.548 	7.179 	5.018 	9.479 	 o 

	

15.155 	9.725 	4.056 	2.637 	 o 

	

5.209 	6.407 	7.912 	6.510 	 o 

C 

-.•-. 
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C 	 - 	 F1le09.crn  

C 	This is-the last and 6th data file with the location names and code 

C 	number of all involved regions. The grain involved is corn. 

C 	  

C 	 J. Liza Lu. z .2 a .1= IL 

C 	Cods number 	Location name 	State 

111 	 ALEXANDR, 	LA 	 0 
085 	 AMES, 	 IA 	 0 
139 	 AURORA, 	 IL 	 0 
068 	 AUSTIN, 	 TX 	 0 

163 	 BATTLE C, 	MI 	 0 
015 	 BISMARCK, 	ND 	 0 
024 	 BROOKING, 	SO 	 0 
162 	 CADILLAC, 	MI 	 0 
154 	 CA1181108, 	ON 	 0 
351 	 CASPER, 	 WY 	 0 
032 	 CNADRON, 	NE 	 0 
092 	 . CNILLICO, 	NO 	 0 
153 	 CNILLICO, 	ON 	 0 
094 	 CLINTON, 	NO 	 0 
144 	 COLUNBUS, 	IN 	 0 
083 	 DECORAH, ' 	• IA- 	 0 

' 131 	 DE KALB, 	IL 	 0 
084 	 DENISON, 	IA 	 0 
130 	 DIXON, 	 IL 	 0 
121 	 EAUCLAIR, 	WS 	 0 
134 	 EFFINGNA, 	IL 	 0 
164 	 FLINT, 	 MI 	 0 
141 	 FORT WAY, 	IN 	 0 
132 	 GALESSUR, 	IL 	 0 
046 	 GARDEN C, 	KS 	 0 
034 	 NASTINGS, 	NE 	 0 
142 	 INDIANAP, 	IN 	 0 
113 	 LAFATETT, 	LA 	 0 
172 	 LEXINGTO, 	KY 	 0 
035 	 LINCOLN, 	NE 	 0 
138 	 LITCNFLO, 	IL 	 0 
033 	 MCCOOK, 	 NE 	 0 
123 	 MADISON, 	WI 	 0 
073 	 MANKATO, 	MN 	 0 
082 	 MASON CI, 	IA 	 0 
093 	- 	 NOSERLT, 	NO 	 0 
021 	 MOBRIDGE, 	SD 	 0 
135 	 MOUNT VE, 	IL 	 0 

' 037 	 NORFOLK, 	NE 	 0 
088 	 OSCEOLA, . 	IA 	 0 
089 	 OTTUMWA, 	IA 	 0 
137 	 PEKIN, 	 IL 	 0 . 
099 	 POPLAR 8 , 	NO 	 0 
143 	 • PRINCETO, 	IN 	 0 

i 
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087 	 RED OAK, 	 IA 	 o 
391 	 RENO, 	 NE 	 o 
076 	 ROCNESTE, 	NN 	 a 
096 	- 	ROLLA, 	 NO 	 o 
074 	 ST.CLOUD, 	NM 	 o 
06A 	 SANANTON, 	TX 	 0 
081 	 SPENCER, 	 IA 	 0 
132 	 SPRINGFI, 	ON 	 0 
122 	 STEVENS P, 	WS 	 o 
291 	 SYRACUSE, 	NY 	 0 . 
145 	 TEl NAUTE, 	IN 	 - 	 0 
131 	 TIFFIN, 	ON 	 0 
045 	 VICNITA, 	.CS 	 0 
075 	 WORTHING, 	MN 	 0 

C 

C 	24 LitLULL =Lim 

C 	Cede millibar 	Legation name 	State 

064 	 ABILENE 	TX 	 0 
213 	 ALBANY 	 .0A 	 0 
061 	 AMARILLO 	TX 	 0 
211 . 	 ATLANTA 	GA 	 o 
707 	 SALTINORE 	MD 	 0 

• 301 	 BANGOR 	 ME 	 0 
052 	 BARYESVILL 	OK 	 0 
071 	 BEMIDJI 	 NN 	

. 	
a 

351 	 BILLINGS 	MT 	 0 ..:.. 
098. 	 CABOOL 	 NO 	 0 ' 
086 	 CODAS RAPE 	IA 	 0 
261 	 CNARLEST - 	WV 	 0 
251 	 CNARLOTTES 	VA 	 0 
231 	 COLUMBIA 	Sc 	 o 

. 391 	 DENVER 	 CO . 	 0 
06* 	 EL PASO 	TX 	 o 

- 051 	 ENID 	 OK 	 0 
101 	 FT Ma 	AR • 	 0' 
201 	 GADSDEN 	Al. 	 0 
191 	 GREENWOOD 	NS 	 0 
050 	 GUYMON 	 OK 	 0 
192 	 NATTIESSUR 	MS 	 o 
102 	 NOXIE 	 AR 	 0 
171 	 NOPKINS 	 KT 	 o 

. 342 	 IDANO. FA 	 ID 	 0 	. 
047 	 INDEPEND 	KS 	 0 
161 	- 	IRON NT 	MI 	 o 
181 	 JACKSON 	TN 	 0 	+ 
097 	 JOPLIN 	 NO 	 0 
281 	 KANE 	 PA 	 0 
140 	 . KENTLAND 	 IN 	 o 
183 	 KNOXVILL 	 TN 	 0 
715 	 L.A. 	 CA 	 0 
282 LEWISBURG 	PA 	 0 • 
104- 	 LITTLE ROC 	AR 	 0 

". 



..." 

o 
a 
o 
o 
a. 
o 
o 
o 
a 
o 
o 
o 
o 
o 
o 
o 
o 
a 
o 
o 
o 
o 
o 
o 
o 
o 
o 
0 
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062 	 LUBBOCK 	 TX 	 0 
054 	 McALESTER 	OK 	 0 
212 	 NcRAE 	 GA 	 o 
202 	- 	MONTOO 	 AL 	 0 
182 	 NASHVILLE 	TM 	 0 
053 	 OK CITY 	 OK 	 0 
713 	 PORTLAND 	OR 	 0 
242 	 ROCKY NT. 	NC 	 0 
411 	 ROSWELL 	 Nit 	 o 
302 	 RUTLAND 	 VT 	 o 
042 	 SALINA 	 KS 	 o 
381 	 SALT LAC 	UT 	 o 
311 	 SEATTLE 	 WA 	 o 
221 	 TALLANASSE 	FL 	 o 
103 	 TEXARKAN 	AR 	 o 
401 	 TUCSON 	 AZ 	 a 
066 	 TYLER 	 TX 	 a 
292 	 WATERTWN 	NY 	 o 
241 	 WINSTON 	 NC 	 o 
222 	 VINT NAV 	FL 	 0 
133 	 CHANPAIONE 	IL 	 o 

C 

C 	U. lint simians 

C 	Code number 	Location name 	State 

681 	 ST. PAUL, 	NM 
602 	 WINONA, 	 MN 
603 	 NCOREOOR, 	IA 
604 	 DUBUQUE, 	IA 
605 	 CLINTON, 	IA 
606 	 BURLINOT, 	IA 
607 	 NANNISAL, 	NO 
608 	 ST LOUIS, 	NO 
609 	 SIOUX CT, 	IA 
610 	 OMAHA, 	 ME 
611 	 NE CITY, 	NE 
612 	 ST JOSEP, 	NO 
613 	 KANSAS C, 	NO 
614 	 OLASCO, 	 NO 
615 	 OTTAWA, 	 IL 
616 	 PEORIA, 	 IL 
617 	 BEARDSTO, 	IL 
618 	 CINCINNA, 	ON 
619 	 LOUISVIL, 	KY 
620 	- 	 EVANSVIL, 	IN 
621 	 CAIRO, 	 IL 
622 	 NICKNAN, 	KY 
623 - 	 OSCEOLA, 	TN 
624 	 MEMPHIS, 	TN 
625 	 NASNVILL, 	TN 
626 	 KNOXVILL, 	TN 
627 	 CNATANOO, 	TM 
628 	 OUNTERSV, 	AL 
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629 	 FLORENCE, 	AL 	 0 

630 	 CATOOSA, 	OK 	 0 

631 	 MUSKOGEE, 	OK 	 0 

632 	
- 

PINESLUF, 	AR 	 0 

633 	 DES ARC, 	AR 	 0 

634 	 GREENw00, 	ms 	 0 

633 	 NIMBUS, 	NS 	 0 

636 	 mONROE, 	 LA 	 0 
637 	 LEWISTON, 	ID 	 0 
638 	 CENTEL F, 	WA 	 0 

639 	 PASCO, 	 WA 	 0 
640 	 ROOSEVEL, 	VA 	 0 

641 	 TEE DALL, 	OR 	 0 

642' 	 NEW ORLE, 	LA 	 0 

643 	 POIITLAND, 	Oa 	 o 

31 PAU. Luis= 

Cede noeb•r 	Loc•tiOn none State 

701 	 NOME, 	 AL 	 0 
702 	 NEW ORLI, 	LA 	 0 
703 	 GALVESTO, 	TX 	 0 
704 	 CORPUS C, 	TX 	 0 
705 	 BROWNSVI, 	TX 	 0 . 	 . 
706 	 CNARLIST, 	SC 	 0 
707 	 BALTINOR, 	NO 	 0 
708 	 TOLEDO, 	 ON 	 0 
709 	 SAGINAW, 	NI 	 0 
710 	 CHICAGO, 	IL 	 0 
711 	 DULUTH, 	 MS 	 0 
712 	 SEATTLE, 	WA 	 0 
713 	 PORTLAND, 	OR 	 0 
714 	 SAN FRAN, 	CA 	 . 	0 
715 	 LONG SEA, 	CA 	 0 
716 	 SAN DIEG, 	CA 	 0 
717 	 TOLEDO, 	 BC 	 0 
718 	 SAGINAW, 	BC 	 0 
719 	 CHICAGO, 	BC 	 0 
720 	 DULUTH, 	 BC 	 0 

U. Lama= =UAL 

Location name 

801 	 SCANDINAVIA 
802 	 N.C. EUROPE 
803 	 S.W. EUROPE 
804 	 ISLANDS 
805 	 ADRIATIC 
806 	 USSR 
807 	 E BLOCK EURO 
808 	 E NEOITERRAN 

Cod• 'weber 

0 

0 

0 

0 
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809 	 N. AFRICA 
810 	 RED SEA 
811 	 E AFRICA 
812 	- 	W AFRICA 
813 	 PERSIAN GULF 
814 	 W ASIA 
815 	 SE ASIA 
816 	 TAIWAN 
IITT 	 KOREA 
818 	 JAPAN 
819 	 CEIBA 
820 	 CANADA 
821 	 V MEXICO 
822 	 E MEXICO 
821 	 WS AMERICA 
824 	 CENT AMERICA 
825 	 CARIBBEAN 

C 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

I 
, 



.011011P CIPTINFL =MOS 01•00100  
TOTM. CON 3=116316. 

CCM WNW MEILEN, MIR 03CAI MORD - FUU.ER, GRMT, 181, 

LINT • 1 ITICIRMIPIUSIEL) 

WM 3=16. 

DIMS WW1. 

800 WI am 3oas 

112 

I 
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1 	Networic Osnermar For in (COM Shipant Prettan 

- 

COIN sumo mom BAIE CO9MJ ICCID - FULLER, GRNIT, TB1, 
• 1 

00I804131111 MCI 	aPPLY SNIRMIT 89 	 TOTAL 	UNIT 	TOM. WOLIN 
1 	2 	3 	4 SMUT COST 3011118 037 COSS 

$ 111 MEM" LA 	314. 

P 7131 NW OLE, 	R 	 316. 	OD. 	OIL 	00. 	314. 0.17303 	5510. 	45373. 

S NB, 	IA 	161917. 

0 Oft IBM ROMA T 	 3332. 38742. 38742. 3342. 1349611. 0.10E0 1683413. MAW. 
O 053 CIC Cliv CIC R 	 4130. 	319. 	OD. 	00. 	OW. 0.4369/ 303553. 119113. 

$ 13&8301. IL 	ave. 

▪ OM TAM TX R 	 962. 	962. 	AM 	SW. 	338. 0.48160 11319T. 	659624. 
P 711 ORM% IL 1 	 00. 96B. 5747. 4170. 	1300. mom &sm. 336830. 

S o 	W, TX 	40B. 

P 703 01113111, TX R 	 00. 	4056. 	CO. 	01. 	434. 0.19060 	768074. 	582913. 

S 162TI.EC,NI 	47719. 

D 301 MICR NI It 	 4106. 	4106. 	4106. 	4106. 	1663. 0.9E60 16187494. 2131552. 
0 MI WE 	PA R 	 4%. 	4%. 	4%. 	4%. 	1976. 0.3340 75326. 158726. 
P 7013 101E00, as T 	 00. 	SAL 	7683. 	3719. 	183%. 0.1130 203875. 3161353. 
P 717 113M0, IIC T 	 00. 	162. 	4550. 	6211. 	10923. 0.1130 123187. 137118. 

S 015 0151113, 10 	42329. 

O31 wings or a 	 11or. 	1101. 	1107. 	1107. 	443. 0.3413 151E05. 	759068. 

	

713 IMMO Clt 1 	 . 	332. 	EST. 	CO. 	7451. 0.87920 550919. 12700. 

	

0 311 SEATTLE tit R 	 BM 	7418. 	593. 	833. 	30150. 0.91810 2763760. 5168313. 

$ 024 111X000111, ID 	13166. 

I) 03 BIM NI T 
0 73 LA. 	CI R 

EOP SICIM CT, IA T 

1291. 	1291. 	1291. 	1291. 	5166. 0.2E11 	153981. 	978168. 

	

733. 1430. 40974. 416%. 	9?O. 1.00600 9141105. 16735735. 

	

OIL 11616. 1130. 	9147. 	3203. 0.14666 4700157. 5414731. 

S 162 =ILIAC, MI 	10033. 

D 302 111111110 VT R 

$ 1% 01111113, 05 	1423. 

03. 	00. 	3935. 	558. 	1003. 0.75E00 7630068. 	1732115. 
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P 7r, 111.T1101. PO R 	 524. 13703. 	00. 	CO. 	14224. 0.26930 4221634. 205068. 

S 351 OWN, III . 	1116. 

0 331 SALT LAIC UT T 	 03. 	00. 	549. • 	567. 	1116. 0.3053 	430248. 	211393. 

S ast OVIII01, 111 	1542. 

13 3131 SILT 1.0 Ur T 	 Sr. 	567. 	U. 	00. 	112. 0.53844 	6M26. 	218212. 
O311 SUM 0 1 	 01. 	72. VAL 	CO. 	2190. 0.0160 124504. 2%10. 

II 02 0111120, 10 	192D. 

II 215 NNW la R 	 00. 100. 	46111. 	9217. 	24193. 0.71121 1206062. 4147166. 
II 031111110911112 T 	 260. 	MO. 	3105. aiD5. 	10612. 0.200 297E03. 19201. 
0 191 01111100 ISO 	 00. 	00. 	00. 	7B. 	7B. 0.50100 300792. 12500L 
0 102 1001 0 0 	 W. 	CO. 	00. 	3575. 	3315. 0.37520 126600. 	578543. 
OOW DOOM MS 7 	 0. 	OS. 	992. 	00. 	592. 0.24810 	14250. 	112137. 
9811 2000 111 R 	 5858. 	5851. 	5151. 	5851. 	2102. 0.34110 =M. 4016714. 
II OR SPUR 10 T 	 Ellf. 7110. 22137. 23W. 	9148. cum 216ML 1732814. 
O 1111 LIME ROM T 	 00. 	W. 	00. 	70. 	745. 0.4026 301920. 	141118. 

S 151 =LIM 0 	MIL 

P 707P 0.11112, ID R 

S OA CLIERN, MD 	22107. 

O 104 LITRE Mt T, 

St 144 02310111, DI 	zusz. 

O32 NERO A R 

S OS 0120611, IA 	94402. 
, 

• 605 =EOM IA r 

5 131 DI NIB •IL 	00. 

202. 	03. 	117. 	10. 	2663. 0.25520 5303232. 33E26. 

5713. 	5715. 	5713. 	AIL 	22107. 0.303 690744. 410500. 
.. - 

	

SOL 12175. 	00. 	31. 	2122. 0.33600 7748M. 39M113. 

	

00. 48119. 34617. 11866. 	9402. 0.06531 612737. 15961219. 

$09 0026011, IR 	142148. 

R 610 0110, ts T' 

S 130 001, IL 	141010. 

II 192 11111T100110 It 
0 21 TALLMISSER. 9 
0 212 WAR NAV R. 9 
O 135 04606041IL R 
P 710 0111703, IL T 

CO. 2E80. 2490. 91122. 	142148. 0.01514 10680585. B563210. 

	

1569. 	8560. 	859. 	MK 	34211. 0.50960 1744M6. 580421. 

	

8466. 	8164. 	804. 	8666. 	3656. 0.71120 0011101. 525596. 

	

7A. 	78A. 	78%. 	7154. 	31516. 0.85120 33871692. 5412758. 

	

11357. 	11357. 1107. 1107. 	45428. 0.1600 7377507. 7787268. 

	

CO. 	00. 	710. 	2210. 	2563. 0.10556 	314556. 	512113. 

5 121 512.11111, US 	6917. 
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O 183 1001VILL 111 It 	 00. 	OM 	9028. 	00. 	13917. 0.3050 420E01. 23E5652. 

S IA EFFIN010, IL 	140172. 
- 

CI 31 amonera R 	 3111. 22071. 22071. 22071. 	525. 0.4E60 40345624. 151E643. 
0 201 OMEN IL R 	 4129. 2511. 1351. 14317. 	5158. 0.42000 21792960. 854641. 

S 164 FLINT, In 	595. 

O51 ONLIIIIA C It 	 452. 415. 452. 4E82. 	VIOL 0.37160 5E541. 31897%. 
O25 11115115 W It 	 9E. 	9E. 	953. 	M. 	59E. 0.4E20 057207. 6E4$3. 
P 7111 05111, IC T 	 00. 	255. 	OS. 	00. 	342. 0.' 	43E5. 

S 141 F57 MY, IN 	MO. 

O70? IFILTINCIE MO R 	 15531. 18052. MEL 18052. 	ONO. 0.33080 2150368. 1503E3. 

S 132 5111115„ IL 	SM. 

R 616 ;CEA, IL T 	 4557. 	CO. 	00. OB. 	33152. 0.05206 MM. MM. 

S 016 GM= C, CS 	47342. 

O064 MILNE 111 T 	 455. 	46E. 	4619. 	4628. 	1512. 0.40244 7450019. E06543. 
0 061 1113ILL0 11 T 	 00. 	00. 10718. 	6675. 	17394. 0.3E0 4117160. MM. 
0 051 ENID 	CIC 0 	 1011. 	1610. 	1405. 	155. 	650. 0.5010 1545E6. 1100516. 
0 050 arms CIC T 	 535. 	5E. 	5E. 	553. 	ER. 0.11185 	267411. 	410797. 
CI 411 WEL IN T 	 701. 	701. 	701. 	701. 	2004. 0.41372 1160070. 	531134. 

S 034 11151115, 111 	150510. 

P 713 IMMO, OR R 	 57475. 22121. 45613. 5301. 	150510. 0.61710 9579710. 2174894. 

S 142 DOW, IN 	1057311. 

O NO GOMEL 111 R 	 10175. 	555. 14505. 1546. 	4317. 0.33600 14205072. 724715. 
II 202 101700 N. 11 	 2270. 	00. 	7978. 	455. 	14773. 0.40320 9E6474. 5555. 
O302 ULM) VT R 	 • 	CO. 	00. 	00. 	966. 	966. 0.67760 	6555. 	15592. 
P 75/ MUM, 10 I 	 00. ZAN. 	00. 554. 	4775. 0.43E0 =45406. 6105974. 

$ 113 1/51177, LA 	1316. 

P700 NW OLE, IA R 	 956. 	CO. 	01 	CO. 	9646. 0.2= 193200. =NW. 

S 172 1.0550, KT 	51700. 

0 185 100WILL 11 R 	 13356. 	OIL 	CO. 	00. 	13556. 0.17551 2318602. M86. 
O51 WM= C R 	 WI. E71. 11331. 20273. 	3E46. 0.3510 126E519. 657572. 

• 
S 035 LINCUI, NE 	Immo. 

O 101 FT SIMI M R 	 575. 3386. 2355. 3155. 	115081. 0.392C0 451E55. 19723585. 
0 047 MEMO KS R 	 V21. 	V21. 	21V. 	2721. 	1032. 0.2855 2654E5. 175255. 
0004 1501131151 CE 0 	 2175. 	2175. 	2175. 	2175. 	8700. 0.39700 3459120. 	1491E4. 
O30 00 CITY 00 T 	 3531. 	4840. 	759. 	265. 	1815. 0.3/65 7401587. 3E331. 



111 OR 00IR% 101 R 	 5464. 	5464. 	5466. 	5466. 	21836. 0.1910 4283776. 3746556. 
P 7111 00.OM, 1X R 	 OIL 	390. 	4183. 	00. 	6178. 0.56100 3746558. 	964971. 

S 131 L11OIRO, II. - 	1=6. 

R 600 Si LUIS, PO T 	 138346. 	03. 	03. 	00. 	131346. 0.05621 778282. 23341736. 

S GU MCC, II 	NOEL 

0 391 NAIR 03 R 	 361. 	361. 	361. 	361. 	1444. 0.2130 307in. 	24330. 
0 75 LA. 01 1 	 4016. V. ra. 	a am Lam swam 11E4319. 

. 
3 125 111111101, PC 	M8. 

11 171 ICRMS V T 	 2067. 	Mt 	20471 	2047. 	8181. 0.219n 1100443. 190171. 
11 606 MARL IA T 	 OIL 11210. 363. MVO. 	ROL 0.10211 7171286. 116=9. 

S 003 R118300, 1111 	111318. 

R 60011118111. PO. T 	 CO. 	00. 82173. 31e. 	111311. 0.14017 156349. 18/81572. 

$ OR ROOD a. IA 	148191. 

1 115 PIXECR, IA It 	 01. 19601. 	95811. 	00. 	148192. 0.14560 21576756. 3727316. 

3000 EMELT, NO 	3193. 

11 681'? 1111811111L, PO T 	 00. 	10118. 	00. 	14445. 	3193. 0.06900 	1732114. 	4115. 

S 021 =EOM 01 	110007. 

116 

O342 10111) FA 10 R. 
0 713 REMO OR I 
O311 SIMI PC R 
P 712 RATTLE, la R 

0 111 CLOT NI, IL 	90664. 

	

1810. 	1810. 	1810. 	1810. 	73E0. 0.62120 4616192. 	1241451._ 

	

00. 	00. 	145. 	292. 	MTh 0.91010 31853. 	45011. 

	

00. 	2U. 	919. 	00. 	1152. 0.50000 1121810. 	197478. 

	

3E01. 	4560. 	1530. 49367. 	=18. 0.80830 393000. 14279201. 

a am awe 11. R. 	lea 	3090. 	61116. 	1113. 	26012. 0.33040 81023. 446306. 
O212 UV 111. C T 	 1613. 16100. 16100. 16153. 	66612. 0.5259 3106916. 1=035. 

S OR OMR, MI 	7300. 

0 061 /1111OLLO 11I R 
I) 401 1L1301 101 
P 7U MONO, OR It 

	

153). 	1539. 	453. 	e63. 	43562. 0.35810 1561320. 746398. 

	

530. 	5290. 	530. 	MIL 	21110. 0.64810 13745535. 310247. 

	

CAL 	00. 	7375. 	00. 	7873. 0.70220 5528421. 1137649. 	 ,t 

S OS =IA, IA 	=5. 

13 191 MEM= PO R 	• 	7. 	ROL 	TR. 	SW. 	asoos. loan 10619812. 4114937. 

S 019 Orilla, IA 	26115. 

O 140 10111110 III T 	 1436. 	1436. 	1436. 	1431. 	5744. 0.3402 	56037. 100303. 
R 600 annar, IA T 	 CO. 	8582. 11710. 	00. 	2671. 0.01933 16160V. 3431995. 
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R dos CLI11101, IA 	• 	 M. 	M. 	00. 	00. 

• WS 1111.1112, IA - 

P 702 NW IDLE, LA 8 

R 917 11111101" 10 

P 702 NW CM& IA 11 

t 601 0 L01111, ID 

P 702 NW COM LA 0 

R SW SIGN Cr, 1111 

P 702 NW WIS. LA I 

R MO 13WIR„ in 

P 702 IMO ONE, LA I 

R 01 NI 011% In 

	

00. 	SW. 117W. 	M. 

	

OIL 	8512. 117W. 	CO. 	20371. 0.17000 3465070. 322212L 

00. l01&. 00. 144e. 

	

00. 1034. 	00. 144111. 	9.793. 0.153011 3793319. 380E0. 

	

13E01. 	010 	OIL 	00.. 

	

16. 	OIL 	00. 	OIL 	13096. 0.11700 16186482. 21758. 

OD. 81011. 5. 3MT. 

	

W. 81011. S. 31517. 	10158. 0.31100 S1003144. 3001401. 

OIL MOIL 23W. 921/3 

OD. 22036. WAIL WM 142141. ammo 4370052. 23137556. 

	

OIL 	OIL 	M. 	M. 

e_ 

R 611 ST AMP, MI 	 M. 	00. 	00. 	W. 

.. -... R 6U OMB C". 10 	 00. 	W. 	00. 	OIL 

R 614 MAIM 10 	 OIL 	OIL 	00. 	OIL 

R 613 01014 IL 	 00. 	OIL 	W. 	00. 

1616 PM1111, IL 	 43257. 	00. 	00. 	WM. 

P 701 1111 CELL LA 11 	 WM 	00. 	W. WM. 	SOIL 0.31011. 1313612. MOM. 

it 6V auscami, IL 	 co. 	ao. 	ao. 	OIL 

R WS C11101111, 01 	 OIL 	OIL 	00. 	00. 

R 619 UMSV1L, IV 	 00. 	00. 	00. 	00. 

• 620 EVNIDAL, IN 	 NHL 	63. 	210. M. 

P 701 WNW, M. 80 	 NUL 	Wt. 	210. 	W. 	4386. 0.10100. 4336535. 6807501. 

1 
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R 621 CAIRO, 	N. 	 00. 	00. 	00. 	W. 

R 622 N10011/1, KY - 	 00. 	W. 	00. 	W. 

R as mak 111 	 00. 	00. 	W. 	00. 

R 636 113.11111, 11 	 OD. 	W. 	W. 	W. 

R 621 NAIWILL, 11 	 OIL 	CIL 	00. 	00. 

It SS NOWELL, 11 	 00. 	W. 	W. 	011. 

R 27 0111171(0, Ill 	 00. 	OB. 	00. 	CO. 

R 633 (1311111W, N. 	 OR. 	OIL 	00. 	00. 

R 6/9 ROME, & 	 W. 	00. 	00. 	00. 

R WO 01101a, 0: 	 W. 	00. 	00. 	00. 

R 631 1.1111:CE, CO 	 00. 	00. 	00. 	OIL 

R 632 PINELUF, M 	 00. 	00. 	00. 	W. 

R 635 WS NA -  M 	 M. 	00. 	00. 	00. 

R 26 01131110, Pli 	 00. 	00. 	CO. 	00. 

R 631 V113111111, NB 	 00. 	00. 	Oa. 	OS. 

R 636 NOW, LA 	 00. 	00. 	00. 	00. 
_ 

R15!111, 10 	 W. 	W. 	W. 	00. 

R ER WM F, IA 	 CO. 	00. 	W. 	CO. 

R 62 PACO, 166 	 00. 	00. 	W. 	00. 

..... 
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F 875 II /063101 S 	 4548. 	655. 	00. 	00. 	5203. 0.3400 1321562. 	316410. 

P 705 811361545, 7X - 	 W. 	W. 	CO. 	W. 

P 706 avassr, sc 	 co. 	op. 	00. 	00. 

P 7W' IILTOWt, PO 	 MIL 3177/f. 	117. MM. 

F 806 elil 	11 	 Ufa 	777V. 	OD. MM. 	74401. 0.40800 30355608. 4211e7. 

F WI I AFRICA 	S 	 9714. 	00. 	00. 	00. 	9714. 0.3M0 3331912. 	54e12. 

F 810 WO Se 	S 	 232. 	CO. 	117. 	18. 	3W. 11S1500 2073S. 	WM. 

P MB MUM 01 	 00. SAL 7600. 	W. 

F 800 N AREA 	$ 	 00. 	6986. 	7500. 	3000. 	18316. 0.6610 1e14964. 1061214. 

P 71, SAWINV, NI 	 00. 	00. 	00. 	00. 

P 710 ClUX0, II. 	 00. MIL  6517. M. 

F el 611111011191& $ 	 CO. 	1751. 	365. 	4170. 	TRA. 0.796133 7740304. 	550378. 
F EDP II MCA 	S 	 00. 	7WL 	2694. 	MO. 	12856. 0.7500 SO15264. 	727650. 

P ni OULIWI, NI 	 00. 	00. 	00. 	00. - 

P712 WATTLE, YR 	 W01. 	4560. 1520. 49367. 

F 815 SE ASIA 	S 	 OIL 	44. 	814. mac. 	151e. 0.35000 521=0. 	8W113. 
F 818 JAW 	X 	 29601. 	4516. 14426. 35117. 	W710. 0.21300 17830WO. 4737986. 

P 713 Pel1" CR 	 57475. 22121. 53486. 3501. 

	

• F 517 EWA 	$ 	 40238. 	CO. 49755. 168e. 	10662. 0.40100 42E5620. 6066125. 

	

F $1901118 	S 	 17W7. 22121. 	3731. 	8472. 	51561. 0.45500 afidge. MEL 

P 714 SW FIVII, CA 	 00. 	00. 	00. 	a. 

F 817 Ina 	S 	 00. 	CO. 	00. 	a. 	8. 0.43011 	3440. 	453. 

P 715 LOW WA, CV 	 CO. 	00. 	00. 	00. 

P 716 SW We, (A 	 00. 	CO. 	00. 	00. 

P 717 TOW% IC 

F NE I leD11911111 S 

P 718 WSW% IC 

CO. 	162. 	4550. 	6211. 

CO. 	1e. 	4550. 	6211. 	10923. 0.7110 775079. 	618242. 

CO. 	30. 	CO. 	00. 
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GRAIN SNWPID 10 DEFICIT REGI011 	2075708. 

OWN SNIPPED 10 RINEIGN =OS 	1997049. 
••• 



Port 

Mobile 

New Orleans 

Galveston 

Corpus Christi 

Brownsville 

Charleston 

Baltimore 

Toledo 

Saginaw 

Chicago 

Duluth 

Seattle 

Portland 

Validation of Grain Corn Model 

FGIS 

Recorded 	 Model 

Exports 	 Solution 

Million Su. 

42.20 

1124.70 

10.40.  

5.74 

O 0 

O 0 

	

84.00 	 84.40 

	

21.93 	 18.40 

O 0 

	

22.38 	 0 

	

1.30. 	 0 

	

99.25 	 98.80 

	

158.10 	 158.30 

42.90 

1127.07 

10.70 

5.20 

F. 

California 	 0 	 0 

San Francisco 	 - 	 - 

Long Beach 	 - 	 - 

San Diego 	 - 	 - 

Bale Comeau 	 27.42 	 28.30 

Toledo 	 - 	 10.90 

Saginaw 	 - 	 2.50 

Chicago 	 - 	 - 

Duluth 	 - 	 14.90 

Total 	 1397.440 	 1597.049 

Special adjustments made in the calibration process: 

1) 95% railroad cost from Indianapolis to Baltimore 

2) 80% railroad cost from Stevens Point to Chicago 
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