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INTRODUCTION

This document has been used for backgrounding personne! from the Army

Corps of Engineers during our meetings i1n 1990. As such, we believed it may
inctude useful information and decided to submit it with our other reports.
The model parameters which are shown in this report are only illustrative and.

not those which may appear in the validated models.

The contents page identifies the type of information included in this

report. Prefacing each section is a brief description of the included
material.
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I. Model! Structure and Flexibility

The information on pages 2-17 offers general insight to the grain models

and relates aspects of the various models which are similar. The diagrams on
pages 2-4 offer perspective on network mode! structure. In particular, the
diagram on page 2 identifies the elements of the mode! while the sketches on
pages 3 and 4 provide additional detail into structure, i.e., the nodes and

arcs which comprise the models. The figure on page 5 identifies the FIPS
county codes and the geographical subregions from which we estimated our
domestic grain surplus and deficit regions. Page 6 shows the geographical
subregions included in the durum model and pages 7 and 8 include an acreage
map for durum wheat and sorghum models, respectively.

The map on page 9 identifies the location of barge-loading and -unloading
sites included in each of the seven grain models, while pages 10-11 name these
locations. The map on page 12 identifies the grain ports included in all
grain models. The i1nformation on pages 13-16 lists the twenty five world
demand regions included in all models and the associated countries 1n each
region. Included on page 17 are grain handling and storage costs i1ncorporated
into the model.



Barge us.
Loading Barge Deficit
River Grain
Lecations '5:‘:':::'
43
(43) 851
i
«“’a pe S,
Lo
o
Port
us.
Radl Eievalors
s:::::' - Ocean Vessel® 5:::::
Preducing Truck =\ oGraal Lakes Lecatlons
'l.l'l';'lu o Atiantic 25)

Figure 1. Elements of Spatial Model.

oPacilic

* Madel allaws for rail and truck shipments to Mexico and Canada.




6‘/“9 S)5e0 26wrxs/ Lujpuey winaf
P1ysauap [ubeigy - (9 g) Sl 4ueh 32p
s) 9’!4!‘}"”1 snjdung

(5) 150 diys
@) S50 Wy

(1) g5 7qu . @ Sy
() 59 1oy (@) Suaiboy 42300 WBrosay
et 4 @) svabsy Hayaq

(D) Suoriowry burpoun - afeg
Gy svorvog bupa, ~Kuog
(e ““mGaa snding

Py

gI?POW I ‘;-LUJW?’J

) bdmt’m.;g - g.mvw Y

v r . N !




AdJ.’Jﬂonal Elements

gran handlng costs (qh)

A
@\*"K}_—)’

- /3?\
4 5‘ | rail ——

/ (.

“ A

of Mode.'
Stofage costs (sc)
e Quarter |
/'t
S/ T
SN
sC
e Ruarter 3
Sc
@ auai‘i’er 4



FIPS COUNTY CODES
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Sarge Costs Per Ton of Grain Shipped

Receiving Points

Shipping A New Mobile Chicago
Points Code Orleans - Galveston Portiand
Dol/Short Ton

St Paul, Minn 601 6.61 14.19 17.54 999.00 999.00
Winona, Minn 602 5.76 12.69 15.83 999.00 999.00
McGregor, lowa 603 S.64 11.89 14.88 999.00 999.00
Dubugue, lowa 604 5.26 11.42 14.33 999.00 999.00
Clinton, lows 605 5.09 11.01 13.83 999.00 999.00
Burlington, lows 606 4.58 9.7 12.28 999.00 999.00
Hannibel, Mo 607 4.25 8.89 11.31  999.00 999.00
St Louis, Mo 608 3.3 7.56 9.72 999.00 999.00
Sioux City,lowa 609 8.28 17.49 21.42 999.00 999.00
Omaha, Neb 610 7.81 16.36 20.08 999.00 999.00
Nebraska City 811 7.59 15.83 19.46 999.00 999.00
St Joseph, Mo 612 7.09 14.62 18.03 999.00 999.00
Kansas City, Mo 613 6.78 13.89 17.17 999.00 999.00
Glasga, Mo 814 8.3 12.56 15.61 999.00 999.00
Ottawe, Il 615 & 9.66 11.94 0.81 999.00
reoris, 1LL 816 4.55 9.13 11.32 1.12 999.00
seardstoun, 1Ll 617 4.33 3.57 10.6% 1.47 999.00
Cincinnatti, Ohio 618 5.64 11.02 15.36 999.00 999.00
touisville, Xen 619 5.2 10.05 4.22 999.00 999.00
Evarsville, Ind 620 4.27 7.66 11.39 999.00 999.00
Caire, 1LL 621 2.65 7.13 9.54 999.00 999.00
Hickmen, Ken 622 2.47 6.69 9.03 999.00 999.00
Osceola, Ark 623 1.90 5.31 7.40 999.00 999.00
Memphis, Tern 624 2.02 5.5¢9 7.73 999.00 999.00
Naghville, Tenn 625 5.37 10.05 14.02 999.00 999.00
Knoxville, Tenn 626 4.4 7.70 11.69 999.00 999.00
Chattanooga, Temn 627 3.3 6.06 9.76 999.00 999.00
Guntersville, Ala 628 3.3 5.13 8.66 999.00 999.00
Florence, Ala 629 .97 4.3 7.60 999.00 999.00
Catooss, Ok 630 3.49 s.18 10.25 999.00 999.00
Muskogee, Ok 631 3.32 7.76 9.75 999.00 999.00
Pinebluftf, Ark 632 .24 S.16 6.70 999.00 999.00
Des Arc, Ark * 633 999.00 999.00 999.00 999.00 999.00
Greenville, Miss 634 1.50 4.35 6.27 999.00 999.00
vicksburg, Miss 635 1.21 3.65 S.46 999.00 999.00
Monroe, La * 636 999.00 999.00 999.00 999.00 999.00
Leviston, ldsho 638 999.00 999.00 999.00 999.00 6.08
Central Fy, Wash 639 999.00 999.00 999.00 999.00 .17
Pasco, Wash 640 999.00 999.00 999.00 999.00 4.0
Rocsevelt, Wash 641 999.00 999.00 999.00 999.00 2.25
The Dall, Oreg 642 999.00 999.00 999.00 999.00 1.8
New Oriesns, La 702 0.00 999.00 999.00 999.00 999.00
Portiand, Oreg 713 999.00 999.00 999.00 999.00 0.00

* Not in REEBIE model.
** Assumes lowest cost route to Hobi le.
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Assurptions:
1. Default values in REEBIE model were used in all cases except the
following items:
a. Berges in shipment set at 30,
b. Covered barges were used,
c. 1100 ton barges were used from points originating on Missour
River system,
d. 1500 ton barges were used from points originating on other
river systems,
¢. Dedicated tows were used.
2. No revenues were assumd.

11



Legend

A Mobile

B N, Orleans

C Galveston

D Corpus Christi
E Brownsville

F Charleston

G Baltimore

H Toledo
I Saginaw
J Chicago
K Duluth
L. Seattle
M Portland

N San Francisco
0 Long Beach
P San Diego

0 Baie Comeau

location of Ports Included in Model




COUNTRIES INCLUDED IN EACH OF 25 WORLD REGIONS OF THE NETWORK MODEL.

1. Scandinavia

DENMARK

FINLAND

E. Germany (GERM DR (E))
NORWAY

SWEDEN

2. North Central Europe

AUSTRIA

BELGIUM

West Germany (GERM FR (W))
NETHERLANDS

SWITZERLAND

3. South Western Europe

AZORES
FRANCE
ITALY
MALTA
PORTUGAL
SPAIN
GILBRARLTAR

4. Islands

ICELAND
IRELAND
U.K. (UN KINGDOM)

5. Adriatic

CYPRUS
GREECE
TURKEY

6. USSR
7. East Block European

" BULGARIA
Czechoslovakia (CZECHOSLOVAK)
HUNGARY
POLAND
ROMANIA
YUGOSLAVIA

13



East Medi terranean

EGYPT
ISRAEL
JORDAN
LEBANON
SYRIA

9. North Africa

ALGERIA
LIBYA

MOROCCO
TUNISIA

10. Red Sea

ETHIOPIA
SOMALIA
SUDAN

YEMEN

YEMEN (ADEN)
YEMEN (SANA)

11. East Africa

BOTSWANA
MALAWI
KENYA
MOZAMBIQUE
South Africa (REP S AFRICA)
TANZANIA
UGANDA
ZAMBIA
ZIMBABWE
RWANDA
MADAGASCAR
SWAZILAND
LESOTHO
BURUNDI1

12. West Africa

DAHOMEY
ANGOLA

- BENIN
CAMEROON
Canary Islands (CANARY IS)
CHAD
GHANA
GUINEA
IVORY COAST
LIBERIA
MADEIR IS

14



West Africa (continued)

MAURITANIA
NIGER
NIGERIA
SENEGAL
SIERRA LEONE
TOGO

BURKINA

S WST AFRICA
ZAIRE

13. Persian Gulf

IRAN

IRAQ

KUWAIT

SAUDI ARABIA
BAHRAIN
OMAN

UN ARAB EM

14. West Asia

AFGHANISTAN
BANGLADESH
NEPAL
PAKISTAN
SRI LANKA
INDIA

15. Southeast Asia

AUSTRALIA
CAMBODIA
HONG KONG
INDONESIA
MALAYSIA
NEW ZELAND
OKINAWA
PHILIPPINES
SINGAPORE
THAILAND
VIETNAM
FR PAC IS
SO PAC IS

" OTHER PAC IS
OTH SO ASIA

16. Taiwan (CHINA T)
17. Korea (KOREA REP)

18. JAPAN

15



19.

20.

21.

22.

23.

24.

25.

China (CHINA MAIN)
CANADA

West Mexico (MEXICO)
East Mexico (MEXICO)
West South America

BOLIVIA
CHILE
COLOMBIA
ECUADOR
PERU

East South America

ARGENTINA
BELIZE
BRAZIL
COSTA RICA
EL SALVADOR
CURACAO
GUATEMALA
HONDURAS
NICARAGUA
PANAMA
PARAGUAY
Surinam (SURINAME)
URUGUAY
VENEZUELA
FR GUIANA

Caribbean

Lee Windword (LEE WIND 1IS)
BAHAMAS

BARBADOS

Donminican Rep (DOMINICN REP)
French West Indies (FR WST IND)
HAITI

TRINIDAD

JAMAICA

NETH ANTIL

16



Grain Handling/Storage Costs

cents/bu
Truck load country 10 4
Rail ltoad country 10 3
Truck load river 8 9
Rail load river 9 3
Barge load river 7 7
Ship load port 5 6
River unload truck surplus 8 5
River unload rail surplus 6 8
River load truck deficit 6 4
River load rail deficit 6 3
River unload barge Il 1
Port unload truck 6 7
Port unload ratl 4 1
Port unload barge 8 1

Storage 11 6 cents/365 day period
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I11. SELECTION OF SURPLUS/DEFICIT REGIONS

a. Livestock Poultry Numbers

b. Total Feed Use

c¢. Grain Allocation for Feed Use

d. Grain Sorghum
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A. LIVESTOCK-POULTRY NUMBERS

Livestock and poultry numbers by state and crop reporting districts (CRD)
were used to obtain feed demand.

Data for these numbers were furnished by the
National Agriculture Statistics Service, U.S. Department of Agriculture,
(NASS).

Numbers missing from the data furnished by NASS were obtained from
individual

state reports published by NASS and the State Agricultural Ex-
tension Services.



Livestock-Poultry Numbers

STATE (o .4] BEEF MILX FED CATT HOGS EGG Turkeys Other

STATE ODE  CRD CDE fooT3 oS MRKETE) & PIGS SEEP C PROD Raised Broilers  Cattle
(1,000) ¢1,000)

ALABAMA 1DISIRICT 10 ** 35000 2900 o 15000 * 0* 1850 38100
ALABAMA 1DISTRICT 20 * 105000 7000 ** 0 53900 * 0* 716100 104000
ALABAMA 1DISIRICT 21 ** 109000 9200 ** 0 38300 * 0or 816300 109600
ALABAMA 1DISTRICT 30 *  &000 3800 0 40000 * 0* 507000 64200
ALABAMA 1DISIRICT 40 ** 97000 &300 0 15500 * 0* S5m0 93700
ALABAMA 1DISTRICT 50  ** 142000 5100 ** 0 3800 * 0* 78500 127900
ALABAMA 1DISTRICT 60 **  B5000 2800 ** 0 9500 * o* 305100
ALABAMA 1DISIRICT70  * 56000 2200 * o 20900 * o* &5 61800
ALABAMA 1DISIRICT 80 * 8000 1200 ** 0 35000 * 0* 77500 82800
ALABAMA 1DISIRICTS0 * 132000 500 (i 84500 * 0* 8500 15500
ALABAA 1 STATE ~ 917000 43000 » 126480 360000 * o* 273000 0 646538000 839000
ALASKA 2 STATE o 00 2600 (i 1000 * 200 * 2300 (i (i 4600
ARTZONA 4LDISRICT 20 w» o 0w 0 85000 * 167000 * 0 25000
ARIZONA 4 DISIRICT 50  *» 0 81000 ** 347000 21000 * 63000 * 0 86000
ARIZONA 4LDISIRICT 70 ™ o 0™ 115000 0* 34000 0 $000
ARIZONA 4LDISIRICT S0  ** 0 4000 (i 44000 * o 0 222000
ARIZINA 4 STATE o 0 87000 ** 462000 155000 * 283000 * 121000 (i ¢ 570000
ARKANSAS 5 NORTHEST o 0 2000 ** 0 261000 * o* 0 435000
ARKANSAS S NORTH CENTRAL ** 0 000 ** 0 21100 * 0* o 7000
ARKANSAS S NORTHEAST e o 3400 w 0 41200 * 0+ 0 182500
ARKANSAS 5 WEST CENTRAL ** 0 10400 ** 0 49000 * 0+ 0 302600
ARKANSAS 5 CENTRAL o 0 7000 o 30600 * 0+ (i 179500
ARKANSAS S5 EAST CENTRAL ** 0 2700 0 10700 * 0* o 43800
ARKANSAS 5 SOUTHWEST " o 1600 ** 0 36200 * 0+ 0 238400
ARKANSAS 5 SOUTH CENTRAL ** 0 300 " 0 6700 * o 0 9570
ARKANSAS 5 SCUTHEAST e 0 0w 0 3500 * o+ (] 46000
ARKANSAS S STATE o o 62000 ** 24800 440000 * C* 3731000 18000000 878574000 1758000
CALIFCRNIA 6DISIRICT 10  * 35000 20000 ** 0 1200 * 44000 * (i} 0 (i 51000
CALIFORNIA 6DISIRICT20 ™ 68000 4000 0 1700 * 9000 * (] 0 0 76000
CALIFCRNIA 6DISTRICT 30 * 116000 450 ** (i} 1700 * 17500 * (i} ()} 0 70550
CALIFORNIA 6 DISTRICT 40  ** 187000 60000 ** o 15000 * 67000 * 0 498860 8345800 413000
CALIFCRNIA 6DISIRICTS0 * 121000 45400 ** . 0 14400 * 237000 * 0 0 2273000 213600
CALIFORNIA 6DISIRICT 51 * 254000  S82000 ** 0 105600 * 308000 * 0 29163200 131393000 1244000
CALTFORNIA G6DISTRICT 60 ™ 85000 1150 ** ()} 2100 * 22500 * ¢ 3005000 o 8850
CALIFGRNIA . GDISIRICT80 * 76000 277000 ** 0 £300* 84000 * 0 31600 856000  &57000
CALIFORNIA 6 STATE * Q50000 950000 *+  &H000 150000 *  GA0000 * 575000 32970660 151881800 2415000
COLORADO 8 STATE * 752000 78000 ** 2290000 190000 *  &90000 * 575000 0 0 80000
CONECTIQUT 9 STATE " 6000 40000 ** 0 7000 * 8300 * 1281000 30000 (i 37000
DELAWARE 10 STATE "~ 3000 10000 ** 0 6000 * o* 135000 0 209818000 18000
FLCRIDA 12 STATE * 1192000 178000 ** 49600 140000 * 0% 2683000 0 114980000 750000
GERGIA 13DISIRICT 10 * 5000 8900 * 0 42000 * o* ()} 56100
GERGIA 13DISIRICT 20 * 90000 6900 ™ 0 106000 * 0+ (] o100
GEORGIA 13DISIRICT30 * 70000 8000 ** ()} 38000 * 0+ 0 69000
GEORGIA 13DISIRICT 40 * 90000 11500 *~ 0 36000 * o* 0 96500
GERGIA 13DISIRICT S0 * 100000 34000 * 0 120000 * o* 0 126000
GECRGIA 13DISTRICT 60 * 45000 12000 ** 0 144000 » o* 0 78000
GEORGIA 13DISTRICT 70 * 120000 6600 ** 0 184000 * 0w 0 123400
GERGIA 13DISTRICT 80 ** 120000 7700 * 0 320000 * o 0 117300
GERGIA 130ISTRICT 90 * 40000 4400 ** 0 110000 * o* ()} 40500
GERGIA 13 STATE * 760000 100000 ** 44440 1100000 * 0* 4318000 2432000 791509000 772000
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31 DISTRICT 70
31 DISTRICT 80
31 DISTRICT S0
31 STATE

32 DISTRICT 10
32 DISTRICT 30
32 DISTRICT 80
32 STATE

33 STATE

34 DISTRICT 20
34 DISTRICT 50
34 DISTRICT &0
34 STATE

3 DISTRICT 10
35 DISTRICT 30
35 DISTRICT 70
35 DISTRICT 90
35 STATE

36 DISTRICT 20
36 DISTRICT 30
36 DISTRICT 40
36 DISTRICT 50
36 DISTRICT 60
36 DISTRICT 70
36 DISTRICT 80
36 DISTRICT 90
36 DISTRICT M

e rrytrrrrrtrrr gttt

141000
315000

1961000
127400
188900
153000
351400
176700

361000

13100 **
52000 **
62000 **
3700 **
219000 **
7600 *
2600 **
mt‘
2900 **
6300 **
3100 **
mt‘
26000 **
2m0 »
12000 **
30700 =
1500 =
21600 **
3000 *+
3400 **
17100 **
103000 **
11200 **

[
670
19000 =
27000 **
22000 w*
5100 **
8600 *
36000 **
10900 **
&850
4450 **
3700
61000 **
+126500 **
46500 *
%S00
243500 **
98200 **
102500 »*
50000 **
87800 **

[Vl
900000 **
15600 **
17000 **
21100 **
38500 *
15900 =
700
2100 **
3100 *»
114000 **

140000 *

N DU | 11111 1T I T

740

23120 5310 *

17750 *

o
»

23

6100 *
4400 *
[V

[+
110000 *
16700 *
37100 *
110500 *
101300 *
45300 *
64200 *
124900 *

40000 *
10000 *
3000 *
27000 *
30000 *
7000 *
7000 *
2000 *
173000 *
38000 *
45000 *
2000 *
86000 *
12000 *
9900 *
1900 *
1100 *
14000 *
169600 *
62850 *
350 *
244500 *
480000 *
o*
0+
0w
0+
0w
o*
0*
0%
0*
64000 *
o+
o*
o
0+
0+
o=
o*
0"
185000 *

175900

o 0O o0 o

41300

:

15500000 0
112500
136500
109700
176700
175500

155500
0

OOOOOOOOgOOOOOOO
o
o

1962000 1074000

215100

S Byl L8

501000 115000 0

141550

613000
104700

41700
168000
219300

84100
103600

81000

437000 2100000

-

61000 48350000 47700000



38 NCRTHWEST

38 NORTH CENTRAL
38 NORTHEAST

38 WEST CENTRAL
38 CENTRAL

38 EAST CENTRAL
38 SOUTHWEST
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40 WEST CENTRAL
40 SQUTHWEST

40 NORTH CENTRAL
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B. TOTAL FEED USE

Conversion factors to produce grain sorghum equivalent demand per livestock/
poultry head were taken from.

Taylor, Merri1tt, A Model to Analyze the Export Grain Transportation Sys-
tem. unpublished Ph.D. Dissertation, Texas A&M University, 1982, p. 55.

Taylor extracted the feed grain demands originally from:

USDA. Livestock and Feed Relationships National and State, 1975, ERS,
Washington, D.C., 1975.
They are:
Animal Ton/head/year

Mi |k Cows 2.2595
Beef Cows 0.1474
Cattle on Feed 1.7426
Other Cattle 0.1474
Hogs 0.5932
Sheep 0.0589
Hens & Pullets 0.0495
Other Chickens 0.0282
Broilers 0 0048
Turkeys 0 0484'
Fed Cattle Marketed 1.4200

'Ray Dietrich, "Survey of Cattle Feedlots"”, Texas A&M University, unpublished
data, 1989

Where livestock/poultry numbers were not availlable by crop reporting districts
within a state. but the state totals were available, missing feed use by CRD
was estimated based on proportions each CRD had reported of other items, times
that state’'s total use. Total estimated feed use in 1987 was 142.1 million
metric ton (ERS, USDA, Feed Situation and Outiook Report. FdS-307. Aug. 1988)
Converting livestock/poultry numbers to feed use yielded 135 million metric
ton or 95 percent of the USDA estimate. The 135 million metric ton feed use
estimate was expanded to 142.1 million metric ton by the inverse ratio of 95
percent across all CRD and states. These data still i1nclude estimates of "all
grain” used for feed and needed to be adjusted for each individual grain.
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Estimated Total Feed Use

STATE CRD BEEF MILK FED CATT HOGS BOG OTHER Total
STATE CODE CRD CODE (o0 ] s MARKETED & PIGS SEEP C PRCD  TURKEYS BROILERS CATTLE Feed "Use

THIUSAND  BUSHELS

ALABAMA 1 DISTRICT 10 * 205 234 0 403 0 144 0 0 201 4602
ALABAMA ! DISTRICT 20 * 553 565 0 1142 0 5582 0 0 547 32533
ALABAMA | DISTRICT 21  * 574 742 0 822 0 6362 0 0 578 35210
ALABAMA 1 DISTRICT 30  * 363 307 0 847 0 3952 0 0 338 22521
ALABAMA | DISTRICT 40  * 511 508 0 328 0 444 0 0 493 8862
ALABAMA 1 DISTRICT S0  * 748 412 0 824 0 612 0 0 673 12676
ALABAMA | DISTRICT 60  * 453 226 0 201 0 2386 0 0 433 14344
ALABAMA 1 DISTRICT 70  * 295 178 0 443 0 495 0 0 328 6730
ALABAMA 1 DISTRICT 80  * 432 97 0 826 0 604 0 0 436 9287
ALABAMA 1 DISTRICT 90  * 695 202 0 1790 0 643 0 0 661 15477
ALABAMA 1 STATE . 4827 3470 6414 7627 0 21224 0 114264 4417 162243
ALASKA 2 . 13 194 0 21 5 22 0 0 24 2719
ARLZINA 4 DISTRICT 20  * 0 0 0 1801 ist 0 0 0 1342 3610
ARIZINA 4 DISTRICT s0  * 0 6536 17598 445 143 0 0 0 453 26010
ARLZONA 4 DISTRICT 70  * 0 0 5832 0 72 0 0 0 47 6149
ARIZINA 4 DISTRICT %0  * 0 323 0 932 0 0 0 0 1169 2504
ARLZINA 4 STATE . 0 7021 23430 3284 598 943 0 0 3001 38273
ARKANSAS 5 NORTHWEST . 0 2017 0 5529 0 0 0 0 2290 97133
ARKANSAS S NORTH CENTRAL * 0 726 0 447 0 0 0 0 1353 24945
ARKANSAS S NORTHEAST . 0 274 0 873 0 0 0 0 961 20820
ARKANSAS S WEST CENTRAL * 0 839 0 1038 0 0 0 0 1593 34267
ARKANSAS S CENTRAL . 0 568 0 648 0 0 0 0 945 21310
ARKANSAS S EAST CENTRAL * 0 218 0 227 0 0 0 0 231 6667
ARKANSAS S SQUTHAEST . 0 129 0 767 0 0 0 0 1255 21240
ARKANSAS S SOUTH CENTRAL * 0 24 0 142 0 0 0 0 504 6615
ARKANSAS S SOUTHEAST . 0 0 0 74 0 0 0 0 242 3123
ARKANSAS S STATE . 0 5003 1258 9745 0 29081 31114 150613 9307 236121
CALIFORNIA 6 DISTRICT 10 *® 208 1614 0 25 97 0 0 0 268 2744
CALIFORNIA 6 DISTRICT 20 * 358 323 [ 36 19 0 [ 0 400 1410
CALIFORNIA 6 DISTRICT 30 * 611 36 0 36 37 0 0 0 37 1355
CALIRCRNIA 6 DISTRICT 40 * 984 4842 0 318 141 0 862 1521 2174 13463
CALIFORNIA 6 DISTRICT S0  * 637 3664 0 305 499 0 0 510 1124 8367
CALIFORNIA 6 DISTRICT 51  # 1337 46965 0 2237 648 0 S0411 22528 6549 162260
CALIFORNIA 6 DISTRICT 60  * 469 93 0 a“ 56 (] S194 0 447 7826
CALIRCRNIA 6 DISTRICT 80 * 400 22353 0 176 177 0 528 1482 3459 35478
CALIFORNIA 6 STATE . 5001 79889 42549 3178 2062 4482 $6992 26037 12713 232903
COLORADO 8 STATE - 3959 6294 116136 4025 1451 4482 0 0 4475 140822
CONNECT {CUT 9 STATE . 32 3228 0 148 19 9985 §2 0 195 13657
DELAWARE 10 STATE - 16 807 0 127 0 1052 0 35969 95 38066
FLORIDA 12 STATE - 6278 14364 2518 2966 0 20912 0 20054 3948 71034
GEORGIA 13 DISTRICT 10 * 342 718 0 890 0 0 0 0 295 12226
GEORG1A 13 DISTRICT 20 * 474 557 0 2246 0 0 0 0 437 20220
GEORGIA 13 DISTRICT 30 = " 369 646 0 805 0 0 0 0 363 11882
GEORGIA 13 DISTRICT 40  * 474 928 0 763 0 0 0 0 508 14551
GEORGI A 13 DISTRICT 50  * 526 2744 0 2542 0 0 0 0 663 35258
GECRGIA 13 DISTRICT 60  * 342 968 0 3051 0 0 0 0 411 25982
GEORGIA 13 DISTRICT 70  * 632 §33 0 3898 0 0 0 0 650 31101
GBORGIA 13 DISTRICT 80 ¢ 632 621 0 6779 0 0 0 0 618 47097
GEORGIA 13 DISTRICT %0  * 211 k11 0 2330 0 0 0 0 214 16932
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C. GRAIN ALLOCATION FOR FEED USE

The report:

Ash, Lin, and Johnson, The U.S. Feed Manufacturing Industry,K 1984, ERS,
USDA, Stat. Bul. No. 768, Dec. 1988, p. 120;

served as a source for allocating the various grains used for feed.
report covers only primary feed manufacturing and does not include grain used
directly on the farm. We assumed grains used on the farm for feed would be
the same pattern as grains used in primary feed manufacturing. Grains other

than corn, gratn sorghum and wheat are used for feed. The allocations
include allowances for these other grains.

This
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Feed ingredients used in primary manufacturlng Quantities of specified feed grains used,

by region and State, 1984
Region
and corn Sorghum Barley Oats Wheat Other Tota!
State
Tons
Northeast:
Connecticut 124,593 0 11,085 257 0 0 135,935
Delaware 437,854 0 17,072 339 6,349 113 461,727
Maine 62,263 0 2,411 598 0 0 65,272
Maryland 898,215 0 9,664 9,761 146,477 724 932,842
Massachusetts 49,472 0 890 1,643 0 0 52,006
New Hampshire 33,852 0 0 9,571 85 0 43,508
New Jersey 45,097 0 1,735 46,832 867 0 94,531
New York 561,135 0 10,446 $1,652 2,979 5,921 632,133
Pennsylvania 1,120,140 2,338 31,219 56,055 22,604 27,872 1,260,229
Vermont 105,650 0 10,577 19,476 279 1,900 137,922
Total 3,438,313 2,338 95,099 196,183 47,641 36,529 3,816,104
Lake States:
Michigan 866,956 23 26,274 3,830 3,058 900, 146
Minnesota 1,469,698 0 19,576 165,033 6,428 17,166 1,677,879
Wisconsin 839,508 0 8,109 82,414 3,922 14,691 948,645
Tottl 3,176,163 23 27,689 273,721 47,641 36 529 3,526,670
Corn Belt:
Itiinois 672,001 11,651 4,823 54,157 28,634 47,635 818,901
Indiana 1,066,223 2,643 6,055 39,949 33,544 18,266 1,166,682
lowa 1,190,485 11,075 504 44,962 1,676 68,197 1,316,898
Missouri 989,472 560,173 34,867 25,225 52,162 66,697 1,728,598
oOhio 579,523 806 0 113,015 82,026 57,123 832,494
Total 4,497,704 586,349 46,250 277,308 198,043 257,919 5,863,573
Northern Plains:
Kansas 821,214 917,558 125,752 30,810 139,719 152,289 2,187,342
Nebraska 987,071 79,932 2,279 35,407 6,866 55,081 1,166,636
North Dakota &6, 974 92,439 35,024 21,075 3,32 196 836
South Dakota 88,703 15, 768 33,175 37,481 4,011 11,315 190, 1453
Total 1,941,962 1, 013 259 253,645 . m”m 671 222,008 3,741 267
Appalachian:
Kentucky 276,343 6,687 4,222 26,212 21,698 279 333,440
North Carolina 1,696,757 18 387 19,100 16,777 c,564 1,849,270
Tennessee 654,125 60,164 149 12,054 16 522 9,664 752,678
virginia 517,082 '245 13,440 10,924 18 500 6, '761 566,950
West virginia 81,359 0 0 21,308 0 102,667
Total 3,225, ' 666 85,483 36,910 85,275 152,424 19,247 3,605,006
Southeast:
Alabama 1,110,272 245,605 706 4,711 41,677 24,747 1,427,719
Florida 820,933 15,145 1,443 23,194 106,687 6,786 974,188
Georgia 2,319,276 72,706 2,169 17,554 93,975 12,831 2,518,512
South Carolina 257,669 434 145 2,935 29,556 390 ,128
Total 4,508,150 333,890 4,463 48,394 271,895 44,755 5,211,546
Delta:
Arkansas 1,197,284 409,459 0 19,479 40,344 1,910 1,668,476
Lovisiana , N7 149,504 69 25,852 56,608 12 561 688,512
Mississippi 1,014,864 211,37 0 7,160 87,686 30 518 1,351,600
Total 2,656,064 770,334 69 52,492 184,639 44,989 , 708,588
Southern Plains:
Okl ashoma 811,076 358,291 30,113 79,355 293,727 1,376 1,573,935
Texas 2,168,368 2,291,302 83,384 103,183 369,106 222,007 5,237,350
Total 2,979,6bb 2,649,593 113,497 182,538 662,833 223,381 6,811,285
Mountain:
Arizona NA NA NA NA NA NA NA
Colorado 613,223 33,321 111,826 91,277 55,117 6,047 910,809
Idaho 150,035 9,844 364,216 17,957 N 270 .
Montana 43,011 0 182,765 1,952 11,875 10,547 250,150
Nevada 0 0 472 0 5,855 0 6,327
New Mexico 85,921 148,991 14,352 13,296 68,824 0 331,384
Utah 30,577 66,150 42 355 2, 2N 23,475 19,985 184,813
Wyoming NA NA NA N NA NA
Total 922,767 258,306 715, 987 126,751 229,509 36,848 2,290,168
Pacific:
California 4,421,749 343,102 1,199,105 43,978 743,798 106,658 6,858,390
Hawai i NA NA NA NA NA NA NA
Oregon 164,864 537 162,569 107,098 132,603 15 643 563,314
Washington 320,976 0 148,87 6,559 16,222 036 493,665
Total 4,907,589 343,639 1,490,545 157,636 892,623 123, 337 7,915,369
48-State total 32,253,821 6,043,214 2,784,154 1,539,021 2,858,919 1,045,543 46,489,576

NA= No data available.
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feed i

ngredients used in
oilseed meal used,

v

imary manufacturing: Quantities of
region and State, 1984

Region
and Soybean Cottonseed Other Total
State meal meal
Tons
Northeast:
Connecticut 60,115 0 0 60,115
Delaware 131, ‘77 0 0 131,797
Maine 37 781 0 0 37,781
Maryland 241,687 0 18 241,705
Massachusetts 13,117 0 0 13,117
New Hempshire 12,946 0 0 12,946
New Jersey 19,080 0 0 19,080
New York 421,056 4 7,369 428,429
Pennsylvania 619,950 582 12,637 633,169
Vermont 50,886 62 10,073 61,022
Total 1,608,415 649 30,098 1, 639 162
Lake States:
Michigan 355,206 660 5,151 361,018
Minnesota 917 350 1,945 28,853 948,158
Wisconsin 2,369,083 33 69,802 2,438,918
Total 3,641,650 2,638 103,806 3,748,093
Corn Belt:
Itlinois 848,600 4,507 27,578 880,685
Indiana 921,813 8,240 2,171 932, 224
lowa 1,853,698 3,216 79,678 1,936,592
Missouri 700,862 42,217 20,350 763,490
Chio 467 050 484 4,167 471,701
Total 4, 792 024 58,724 133 95 4, 984 692
Northern Plains:
Kansas 294,643 94,028 59,420 448,091
Nebraska 464,165 7,542 88,297 560, 004
North Dakota 15, 144 0 5,086 20,230
South Dakota 230,857 é 30 653 261,516
Total 1,004,809 101,576 183, 1456 1,289,844
Appalachien:
Kentucky 160,496 15,445 60 176,001
North Carolina 709,107 2,309 3,953 715,369
Tennessee 246,084 72,658 0 318,743
vVirginia 266,738 5 5,697 252,440
West Virginia 21,308 0 0 21,308
Total 1.383,734 90,417 9,710 1,483,861
Southeaat:
Alsbems 458,102 8, 4,77 471,581
Florida 277 865 12,611 14,584 305,060
Georgia 842 109 33,634 2,3 878,134
Su:th Carolina 106,788 159 0 106,947
! Total 1,684,863 55,104 21,754 1,761,722
Delta:
Arkensas 499,815 27,203 0 527,018
Louisiana 191,745 32,392 0 224,137
Mississippi 398,890 14,233 0 613,123
Total 1,090,449 73,828 0 1,164,278
Southern Plains:
Ok lahoms 218,690 62,811 9,389 290,890
Texas 547,954 366,119 46,77 960,790
Total 766,644 428,930 56,106 1,251,680
“Mountain:
Arizona NA NA NA NA
Colorado 98,855 49,175 25,942 173,972
1dsho 44,015 7,139 11,737 .
Montana 24,044 1,604 76,465 102,112
Nevada 236 850 0 1,086
New Mexico 20,409 33,926 0 54,333
Utsh 41,738 3,97 1,581 67 297
th NA NA
Tota 229,296 96,671 115,725 641,692
Pacific:
California 935,090 138,916 10,273 1,084,280
Howaii NA NA NA NA
Orcoon 29,244 4,134 4,99 38,375
thcn 22,285 0 65,618 87,903
Tot 986,619 143,050 L8088 1, 210 558
48-State total 17,188,503 1,051,587 735,488 18,975,579

WA= Wo data aval

lable,
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D. GRAIN SORGHUM

Grain sorghum production data by crop reporting district and state were ob-~
tained on a tape from the National Agricultural Statistics Service,

United States Department of Agriculture. State reports by NASS were used to
supplement this data. Grain sorghum feed was estimated from the total feed
use 1n sorghum equivalents (estimated from livestock/poultry numbers and ad-
justed to USDA estimated level) times the percent sorghum reportedly used for
primary feed manufacturing (Ash, Lin and Johnson, The U.S Feed Manufacturing
Industry, 1984, ERS. USDA, Stat Bul. No. 768, Dec. 1988, p. 120). Grain

sorghum stocks were assumed to be held in area where produced. Beginning and
ending stocks were allocated to CRD based on U.S. total stocks relationship to
U.S. production. Beginning stocks plus production minus ending stocks, feed

use and other use equal the quantity available for movement from a region
(surplus area) or the quantity needed to fulfil the region’s demand (deficit

area). A preliminary estimation of the sorghum surplus/deficit regions is
shown on the following pages.
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1987 Grain Sorghum Production,

Local Feed Use,

and Supply

38

. Begin Grain Local Surplus
TAMU CRD Stocks Ending Sorghum Sorghum Other Defictt
STATE CODE CRD CODE Stocks Prod For Feed Demand Area
(1000 Bu)

ALABAMA 201 STATE 1926 1879 1920 24141 0 -22174
ALASKA STATE 0 0 0 0 0 0
ARIZONA 401 STATE 993 969 990 0 0 1014
ARKANSAS 105~ STATE 29256 28543 29160 53428 0 -23556
CALIFORNIA 361-DISTRICT 10 0 0 0 871 0 “871
CALIFORNIA 362-DISTRICT 50 1806 1762 1800 9818 0 ~7974
COLORADO 391 STATE 9922 9681 9890 5301 0 4831
CONNECTICUT STATE 0 0 0 0 0 0
DELAWARE STATE 0 0 0 0 0 0
FLORIDA 221 STATE 0 0 0 1249 0 -1249
GEORGIA 211 STATE 2408 2349 2400 5815 0 -3357
HAWAIl STATE 0 0 0 0 0 0
1DAHO 341 STATE 0 0 0 873 0 -8713
ILLINOIS /33 +%6 STATE 12080 11785 12040 1675 14970 -4310
INDIANA 142-STATE 0 0 0 0 0 0
. TOWA 85 STATE 0 0 0 3819 0 -3819
KANSAS 41 NORTHWEST 16840 16430 16785 5819 0 11376
KANSAS 46 WEST CENTRAL 15305 14932 15255 6496 0 9131
KANSAS 44vSOUTHWEST 46263 45137 46112 14146 0 33092
KANSAS 49.NORTH CENTRAL 43214 42162 43073 14379 0 29746
KANSAS 42-CENTRAL 32321 31534 32215 12295 0 20707
KANSAS 45¢ySOUTH CENTRAL 34852 34003 34738 13997 0 21590
KANSAS 43 NORTHEAST 27239 26576 27150 16357 0 11456
KANSAS 48- EAST CENTRAL 29957 29227 29859 13047 0 17541
KANSAS 47 SOUTHEAST 28657 27959 28563 12991 0 16270
KENTUCKY 171, 'STATE 1826 1782 1820 955 0 909
*LOUISIANA 111 STATE 12425 12122 12384 3321 0 9365
MAINE STATE 0 0 0 0 0 0
MARYLAND STATE . 0 0 0 0 0 0
MASSACHUSETTS STATE 0 0 0 0 0 0
MICHIGAN STATE 0 0 0 0 0 0
MINNESOTA STATE 0 0 0 0 0 0
MISSISSIPPI 193 vySTATE 9456 9226 9425 12537 0 -2882
MISSOUR! 91 DISTRICT 10 4719 4605 4704 5335 0 -516
MISSOURI 92 /DISTRICT 20 3359 3277 3348 3478 0 -48
MISSOURI 93-DISTRICT 30 9531 9299 9500 5232 0 4500
MISSOURI 94~DISTRICT 40 8933 8716 8904 3833 0 5288
M]ISSOURI 95<DISTRICT 50 5183 5057 5166 8221 0 -2929
MISSOURI 96»DISTRICT 60 1625 1586 1620 4436 0 -2776
MISSOURI 97+/DISTRICT 70 3933 3837 3920 4247 0 -231
M[SSOURI 98+DISTRICT 80 1643 1603 1638 4692 0 -3014
MISSOURI 99«DISTRICT 90 20768 20262 20700 999 0 20207
MONTANA STATE 0 0 0 0 0 0
NEBRASKA 31 DISTRICT 10 222 216 221 2147 0 -1921
NEBRASKA 32 DISTRICT 20 555 541 553 2274 0 -1708
NEBRASKA 37 DISTRICT 30 522 509 520 5339 0 -4806
NEBRASKA 38 ‘DISTRICT 50 1573 1535 1568 3164 0 -1558



3-8-89

NEBRASKA 36"DISTRICT 60
NEBRASKA 337DISTRICT 70
NEBRASKA 34-DISTRICT 80
NEBRASKA 39 #&"DISTRICT 90
NEVADA STATE

NEW HAMPSHIRE STATE

NEW JERSEY STATE

NEW MEXICO 411-STATE

NEW YORK STATE
NORTH CAROLINA 291' STATE
NORTH DAKOTA STATE

OHIO STATE
OKLAHOMA 55/ PANHANDLE
OKLAHOMA 56-WEST CENTRAL
OKL AHOMA 52 SOUTHWEST
OKLAHOMA 51~NORTH CENTRAL
OKLAHOMA 53.CENTRAL
OKLAHOMA 576 SOUTH CENTRAL
OKLAHOMA  &%054" NORTHEAST
OKLAHOMA 54/EAST CENTRAL
OKLAHOMA 587 SOUTHEAST
OREGON STATE
PENNSYLVANIA STATE

RHODE ISLAND STATE

SOUTH CAROLINA 231.STATE

SOUTH DAKOTA 21 STATE
TENNESSEE 181 STATE
‘TEXAS 61 DISTRICT 11
TEXAS 62°DISTRICT 12
TEXAS 63 DISTRICT 21
TEXAS 64 DISTRICT 22
TEXAS 65: DISTRICT 30
TEXAS 66- DISTRICT 40
TEXAS 67 DISTRICT 51
TEXAS 68.DISTRICT 52
TEXAS 69, DISTRICT 60
TEXAS 06A/DISTRICT 70
TEXAS 06B.DISTRICT 81
TEXAS 06C/DISTRICT 82
TEXAS 06D-DISTRICT 90
TEXAS 06E: DISTRICT 96
TEXAS 06F DISTRICT 97
UTAH 381 “STATE
VERMONT STATE
VIRGINIA STATE
WASHINGTON STATE

WEST VIRGINIA STATE
WISCONSIN STATE
WYOMING STATE
UNITED STATES 1000 Bu

USDA 1000 Bu

31925

5203
15434
54124

8006

1941
0

0
11488
823
1605
1405
502
241
2408
291
161

0

0

0

557
14357
6020
44253
13671
1538
5280
536
27592
1835
461
597
3991
9281
20480
15206
5534
17243

© 0 00 0 oo

743300
743300

31148
5076
15059
52806
0

0

0
7811

1894
0

0
11208
go3
1566
1370
489
235
2349
284
157

0

0

0

543
14007
5873
43175
13338
1501
5152
523
26920
1790
449
582
3894
9055
19981
14835
5399
16823

o0 00 oo

725200
725200

31821

5186
15384
53947

7980

1935

11450
820
1600
1400
500
240
2400
290
160

555
14310
6000
44108
13626
1533
5263
534
27502
1829
459
595
3978
9251
20413
15156
5516
17187

[T — T — I - - T - ]

740869
740900

520000
520000

OOOOOOOOOOOOO°°OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

14970
14000

27824

4007
13940
52648

1741

561

10263
=320
468
-80
-2308
-1564
=113
-1228
-500

569
7270
1347

~52771
1935
-1897
400
-6249
20651
-8824
-2809
-2955
-1646
-3082
18627
13453
-540
15654
-6928

o O O o ©

223999
225000



WC\ Jor

s sa
b0

499

A9

qu 90

@bl #s9 b5
Q Py
Yol <50 190

(1]

) B9

59 gbo (- gno

€00

e
he | Oho

Sho
hhQ
e ——,

Ur’ ”p'

¢e!
T

F€ g6 o

‘go

2%0
N ST

(g9
e

%9

Ito

S

’—--—.

b9

/bg

XAZ

M

29

Jos e

/8 E 1€



SURPLUS REGIONS

LOCATION CODE QUANTITY

Abilene TX 64 400
AlexandrialA 111 9365
Altus OK 52 468
Atchinson Ks 43 11456
Beatrice NE 39 52648
Beaumont TX 6D 13453
Bowling GrkKY 171 2256
Clinton MO 94 5288
Columbus NE 36 23018
Concordia KS 49 29746
Columbia SC 231 1130
Emporia KS 48 17541
Greely co 391 4831
Guymon OK 55 10263
Hastings NE 34 13940
Hillsboro TX 66 20651
IndependenkKS 47 16270
KirksvilleMO 93 4500
Liberal KS 44 33092
Lubbock TX 62 1935
McCallen TX 6F 15654
McCook NE 33 4007
Pierre SD 21 7270
Salina KS 42 20707
Sikeston MO 99 20207
St. FrancikKs 41 11376
Roswell NM 411 1741
Tribune KS 46 9131
Tuscon AZ 401 1014
Victoria TX 6C 18627
Wichita KS 45 21590
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DEFICIT REGIONS

LOCATION CODE QUANTITY
Amarillo TX 61 52771
Anmes IA 85 3819
Ansley NE 38 1558
Ardmore OK 57 1564
Laredo TX 6E 540
Cabool MO 98 3014
Childress TX 63 1897
Clinton OK 56 320
El Centro CA 362 7974
Enid OK 51 80
Ft. Worth TX 65 6249
Austin TX 68 2809
ChillicothMO 92 48
Hugo OK 58 500
Decatur IL 133 4310
Lebanon MO 95 2929
Little RocAR 105 23556
Longview TX 67 8824
Lufkin TX 68 2809
McCalisterOK 54 1228
Meridian MS 193 2882
Oklahoma COK 53 2308
Pecos TX 69 2955
Rola MO 96 2776
St. JosephMO 91 516
San AngeloTX 6A 1646
SpringfielMoO 97 231
Stockton CA 361 871
Valintine NE 32 3629
Tulsa OK 630 113
Logan uT 381 7801
Macon (16Aa 211 4606
BirminghamAL 201 22174
El Paso TX 06G 3082
Nogales AZ 402 0]

L0



IIl. Selection of Surplus/Deficit Combinations for Estimation of Rail Costs

Section IlI was developed 1n order to offer background on estimation of
railroad costs. Railroads are major competitors with barge, thus we went to
substantial effort to develop good input data for the railroad cost estimation
process.

Because substantial input is required to estimate railroad cost between a
particular surplus and deficit region it was decided that 1t would not be
practical to link all regions with rail costs. Thus, we faced the problem of
which regions should be linked. To resolve this problem we went to historic
railroad grain flow data (Waybill sample) and identified regions among which
grain had historically flowed. Page 44 shows a sample of this data. The
second and third columns from the right-hand side on page 44 show the origin
and destination of the historic hauls. The origin and destination are
1identified with BEA region numbers. On page 45 1s the name of each BEA region
and on page 46 is the region map. Pages 47-48 show the additional type of
data which was taken from the Waybill sample and pages 49 and 50 are an ex-
ample of worksheets used to estimate rail costs. Page 51 shows estimated rail
rates based on data taken from the Waybill and page 52 shows rail costs esti-
mated with the Reebie railcost model.
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1%}
A. F. ' 8 E. E. ?' [ |9
Date Cars Wz, FRev. ;r/?‘f. Com, f:«.. T Ton. Rev. 3% 3 Q6.
1/28/1988 5 9877 L4645 120 11!7 12 4 5928 533401 13¢ 11.7641

1/20/1988 120 238480 109793
1712/1988 119 228236 143789
171171988 120 228779 144131
12/31/1987 120 240019 85701

900 1137 2 11934 23848 219586105122 1.9906
630 1137 2 11412 22824 287578137122 1.9906
630 1137 2 11439 22878 288262137122 1.9906
600 1137 2 12001 24002 171402137122  1.9906

12/30/1987 4 7835 4074 520 1137 12 392 4704 48888139125 11.7641 L pil| Date
1/19/1988 4 7958 4536 190 1137 12 398 4776 54432139139 11.7641 | er of Cars
1705/1988 9 10009 5905 560 1137 12 500 6000 70850139125 11.7641  ,cpial werght
2/08/1988 3 S9%4 3448 560 1137 12 297 3564 41376139125 11.7641  ¢reighe Reverue
1/01/1988 23 46024 20711 670 1137 4 2301 9204 82844135122 3.9603 1 angic Charges
171171988 4 7936 5317 300 1137 12 397 4764 63804139139 11.7641  gport Line Miles
1716/1988 120 237050 225198 880 1137 2 11853 23706 450396105122 1.9906  grec_commodity_Code
1702/1988 4 7966 3107 290 1137 12 398 4776 37284139108 11.7641 g ypansion Factor

1/02/1988 120 234323 199395
1/14/1988 120 229128 160389

600 1137 2 11729 23458 398790134122 1.9906  gi|(ed Weight Tons
730 1137 2 11456 22912 320778139122 1.9906  gypanded Tons

1/18/1988 3 5947 1130 60 1137 12 297 3564 13560139139 11.7641  gypanded_Total Revenue
12/29/1987 25 95625 21124 350 1137 4 2413 9652 84496125122 3.9603  grigin BEA

1720/1988 5 9760 4587 220 1137 12 488 5856 55044139105 11.7641  yermination BEA
1/22/1988 120 237008 137466 760 1137 2 11850 23700 274932139121 1.9906  Expansion Factor Actual
1/22/1988 5 10009 6606 550 1137 12 500 6000 79272139138 11.7641

1/19/1988 ¢ 17900 15215
171571988 12 23701 1377

450 1137 12 895 10740 182580135125 11.7641
940 1137 12 1185 14220 136524105121 11.7641

2/09/1988 7 14005 6723 880 1137 12 700 8400 80676105122 11.7641
12/17/1987 4 8004 2r21 40 1137 12 400 4800 32652137137 11.7641
170571988 120 228427 70812 350 1137 2 11421 22842 141624125122 1.9906
1/08/1988 8 15951 7497 200 1137 12 798 9576 89964139105 11.7641
1/22/1988 3 6027 4158 450 1137 12 301 3612 49896135125 11.7641
1/15/1988 4 7950 3339 120 1137 12 398 4776 40068139139 11.7641
2/15/1988 5 10010 1650 220 1137 12 501 6012 19800139105 11.7641
2/05/1988 30 59987 22795 380 1137 4 2999 11996 91180125121 3.9603
1/29/1988 12 23982 1919 730 1137 12 1199 14388 23028135121 11.7641
12/17/1987 9 17730 15070 600 1137 12 887 10644 180840134122 11.7641
1/13/1988 9 17912 9851 510 1137 12 896 10752 118212135125 11.7641
1/09/1988 17 31060 13977 550 1137 4 1553 6212 55908134122 3.9603
171971988 29 54895 24703 940 1137, &4 2745 10980 98812105121 3.9603
1/715/1988 3 3970 2746 170 1137 12 299 3588 32952139139 11.7641
1/29/1988 120 239548° 150915 630 1137 2 11977 23954 301830137122 1.9906
2/04/1988 14 17955 8080 120 1137 12 898 10776 96960137139 11.7641
1/26/1988 18 35321 16973 600 1137 & 1766 7064 67892134122 3.9603
2/01/1988 3 6050 3085 170 1137 12 303 3636 37020139139 11.7641

850 1137 2 11432 22864 224076141122 1.9906
760 1137 2 12000 24000 261046139121 1.9906
220 1137 12 798 9576 109152135137 11.7641
730 1137 12 1294 15528 87552135121 11.7641
940 1137 12 1391 16692 160200105121 11.7641
760 1137 3 7505 22515 234666139122  3.0000
630 1137 2 11440 22880 288282137122 1.9906
600 1137 2 11455 22910 288656137122 1.9906

12/18/1987 120 228648 112038
2/08/1988 120 240000 130523
2/04/71988 8 15957 9096
1/28/1988 13 25880 7296
2/01/1988 14 27812 13350
1/30/1988 75 150092 78222
1/20/1988 120 228795 144141
1/18/1988 120 229091 144328

O 000000000000 OO0 0000000 0000000 0000000000 00000000000 O0OCOOoOO.O

2/11/1988 5 8994 7105 400 1137 12 450 5400 85260126125 11.7641
2/02/1988 3 5993 5693 870 1137 12 300 3600 68316135121 11.7641
1/27/1988 25 49677 29329 630 1137 & 2484 9936 117316137122 3.9603
172671988 5 9978 3891 100 1137 12 499 5988 46692135135 11.7641
1/20/1988 75 150112 63203 820 1137 3 7506 22518 189609139121 3.0000
1/16/1988 75 150000 86932 0 760 1137 3 7500 22500 260796139121 3.0000
2/01/1988 6 12000 10200 0 450 1137 12 600 7200 122400134125 11.7641
171471988 3 6019 4755 0 400 1137 12 30 3612 57060139137 11.7641
1/15/1988 120 229517 144596 0 630 1137 2 11476 22952 289192137122 1.9906
2/18/1988 120 240284 83750 0 700 1137 2 12014 24028 167500139122 1.9906
2/17/1988 5 10000 7800 01250 1137 12 500 6000 93600134180 11.7641
172171988 & 7907 4349 0 220 1137 12 395 4740 52188139139 11.7641
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LIST OF BUSINESS ECONOMIC AREAS BY BEA NUMBER

VRSO REWN-

BANGOR, ME 65 CLEVELAND, OH 129  SAN ANTONIO, TX
PORTLAND -LEWISTON, ME 66 COLUMBUS, OH 130 CORPUS CHRISTI, TX
BURLINGTON, VT 67  CINCINNATI, OH 131 BROWNSVILLE-MCALLEN-HARLINGEN, TX
BOSTON, MA 68 DAYTON, OH 132  ODESSA-MIDLAND, TX
PROVIDENCE -WARWICK-PAWTUCKET, RI1 69 LIMA, OH 133  ELPASO, TX

HARTFORD -NEW HAVEN -SPRINGFLD, CT-MA 70 TOLEDO, OH 134 LUBBOCK, TX

ALBANY -SCHENECTADY -TROY, NY 71 DETROIT, MI 135  AMARILLO, TX
SYRACUSE -UTICA, NY 72  SAGINAW-BAY CITY, NI 136 LAWION, OK
ROCHESTER, NY 73 GRAND RAPIDS, MI 137 OKLABOMA CITY, OK
BUFFALO, NY 74 LANSING-KALAMAZOO, MI 138 TULSA, OK
BINGHAMTON-ELMIRA, NY 75 SOUTH BENWD, IN 139  VWICHITA, K8

NEW YORK, NY 76  FORT WAYNE, IN 140 SALINA, ks

SCRANTON -WILKES-BARRE, PA 77 KOROMO-MARION, IN 141 TOPEKA, K8
WILLIAMSPORT, PA 78  ANDERSOM-MUNCIE, IN 142 LINCOLR, NE

ERIE, PA 79 INDIAMAPOLIS, IN 143 OMABA, R
PITTSBURGH, PA 80  EVANSVILLE, IN 144 GRAND ISLAND, NE
HBARRISBURG -YORK-LANCASTER, PA 81 TERRR HAUTE, IN 145  SCOTTSBLUFY, N
PHILADELPHIA, PA 82 LAFAYETTR, IN 146 RAPID CITY, SD
BALTIMORE, MD 83 CHICAGO, IL 147 8SIOUX FALLS, SD
WASHINGTON, DC 84  CHAMPAIGN-URBAMA, 148  ABERDEERN, 8D
ROANOKE-LYNCHBURG, VA a5 SPRINGFIELD-DECATUR, IL 149  FARGO-MOORHEAD, ND-MN
RICHMOND, VA 86 QUINCY, IL 150 GRAND FORKS, WD
NORFOLK~-VIRGINIA BCH-NEWPT NEWS, VA 87 PEORIA, IL °, 151  BISMARK, WD

ROCKY MNT-WILSON-GREENVILLE, NC 88  ROCKFPORD, IL 152 MINOT, WD
WILMINGTON, NC 89  MILWAUKEER, WI 153  GREAT FALLS, NT
FAYETTEVILLE, NC 90 MADISOE, WI 154  MISSOULA, MT
RALEIGH-DURHAM, NC 91 LA CROSSE, Wi 155 BILLINGS, MT
GREENSBORO -WINSTON-SALEM-HIGHPNT, NC 92  BAU CLAIRE, WI 156 CBEYERNE-CASPER, WY
CHARLOTTE, NC 93  WAUSAU, wWI 157 DENVER, CO
ASHEVILLE, NC 94  APLETON-GREEN BAY-OSHKOSH, WI 158 COLORADO SPRINGS-PUEBLO, CO
GREENVILLE-SPARTANBURG, SC 95 DULUTB, MN 159  GRAND JUNCTION, CO
COLUMBIA, SC 96  MINNEAPOLIS-ST. PAUL, MM 160  ALBUQUERQUE,
FLORENCE, SC 97 ROCHESTER, MN 161 TUCSON, AZ
CHARLESTON-NORTH CHARLESTON, SC 98 DUBUQUE, IA 162 PHOENIX AZ

AUGUSTA, GA 99  DAVENPORT-ROCK ISLAND-MOLINE, IA-I 163 LAS VEGAS, WV
ATLANTA, GA 100  CEDAR RAPIDS, IA 164 RENO, NV

COLUMBUS, GA 101  WATERLOO, IA 165  SALT LAKE CITY-OGDEN, UT
MACON, GA 102 FORT DODGE, IA 166 POCATELLO-IDARO FALLS, ID
SAVANNAH, GA 10) SI0UX CITY, IA 167 BOISE CI1TY, ID
ALBANY, GA 104 DES MOINES, IA 168 SPOKANE, WA
JACKSONVILLE, FL 105 KANSAS CITY, MO 169 RICHLAND, WA
ORLANDO-MELBOURNE-DAYTONA BEACH, FL 106 COLUMBIA, o8 170  YAKIMA, WA
MIAMI-FORT LAUDERDALE, FL 107 8T. LOUIS, MO 171  SEATTLE, WA
TAMPA-ST. PETERSBURG, FL 108  SPRINGFIELD, MO 172  PORTLAND, OR
TALLAHASSEE, FL 109  FAYETTEVILL, AR 173  RUGENE, OR
PENSACOLA-PANAMA CITY, FL 110 FORT SMITH, AR 174 REDDING, CA

MOBILE, AL 111 LITTLE ROCK-N. LITTLE ROCK, AR 175 EUHEKA, CA
MONTGOMERY, AL 112 JACKSON, MS 176  SAN FRANCISCO-OAKLAND-SAN JOSE, CA
BIRMINGHAM, AL 11) WEW ORLEANS, LA 177  SACRAMERNTO, CA
HUNTSVILLE-FLORENCE, AL 114 BATON ROUGE, LA 178  STOCKTON-MODESTO, CA
CHATTANOOGA, TN 115 LAFAYETTE, LA 179  FRESNO-BAKERSFIELD, CA
JOHNSON CTY-KINGSPT-BRISTOL, TN-VA 116 LAKE CHARLES, LA 180 LOS ARGELES, CA
KNOXVILLE, TN 117 SHREVEPORT, LA 181  8AN DIEGO, CA
NASHVILLE, TN 118  MONROE, LA 182  ANCHORAGE, AK
MEMPHIS, TN 119  TEXARKARA, TX 18)  BONOLULU, HI

PADUCAH, KY 120  TYLER-LOWNGVIEW, TX 184  NEWFOUNDLASD
LOUVISVILLE, KY 121 BEAUMONT-PORT ARTHUR, TX 185 MARITIMES

LEXINGTON, KY 122 BOUSTON, TX 186 QUEREC

BUNTINGTON, WV 12 AUSTIN, TX 187 ONTARIO

CHARLESTON, WV 124  WACO-KYLLEEN-TEMPLE, TX 188 MANITOBA
MORGANTOWN-FAIRMONT, WV 125 DALLAS-FORT WORTB, TX 189  SASKATCHEWAN
PARKERSBURG, WV 126 WICBITA FALLS, TX 190  ALBERTA

WHEEL ING-STEUBENVIL-WIERTON, Wv-OB 127  ABILENE, TX 191  BRITISH COLUMBIA
YOUNGSTOWN-WARREN, NH 128 SAN ANGELO, TX 192 PUERTO RICO
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Map of Business Economic Areas
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189

Est imated Rates Based on Shipment Size and Mites of Haul

Miles of Haul

Shipment Size 250 300 600 800 900 1000

(tons)

100 $ .23/bu. $.268/bu. $.502/bu. $.653/bu. $.726/bu. $.799/bu.
2500 $ .14/bu. $.165/bu. $ .31/bu. $.403/bu. $.448/bu. $.493/bu.
3500 $ .13/bu. $.158/bu. $.295/bu. $.383/bu. $.426/bu. $.468/bu.
5000 $.126/bu. $.149/bu. $.279/bu. $.363/bu. $.404/bu. $.444/bu.
6000 $.123/bu. $.145/bu. $.272/bu. $.353/bu. $.394/bu. $.432/bu.
7500 $.118/bu. $ .14/bu. $.263/bu. $.341/bu. $.379/bu. $.418/bu.

12000 $ .11/bu. $ .13/bu- $.245/bu. $.318/bu. $.354/bu. $.389/bu.
In RTM = 2.3127 - .0942 In Mites - .1503 In Tons

RTM = Rate per ton-mile

Miles = Distance of haul in Miles

Tons = Shipment size in Tons

All in natural logs

Adj R? = .31

F = 52.223

MSE = 1.1766

N = 228



Estimated Rail Cost

Miles of Haul
Shipment -----cce-ecesseseee e
Si1ze 250 300 600 800 900 1000

Dol/Bu

100 0.268 0.299 0.457 0.540 0.544 0.620

2500 0.226 0.252 0.383 0.455 0.488 0.520

3500 0.221 0.247 0.376 0.446 0.479 0.510

5000 0.217 0.243 0.369 0.438 0.470 0.501

6000 0.215 0.241 0.365 0.433 0.465 0.496

7500 0.213 0.238 0.361 0.428 0.460 0.490

12000 0.207 0.232 0.351 0.417 0.448 0.477

Econometric Model

LCOST = -4.376 - 0.054 LTONS + 0.6129 LMILES +0.196 D1
(-2.96) (10.01)

0.84 .
59.19

R - SQUARE
F-RATIO
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IV. Reebie Model and Transport Cost Estimation

e Rail
e Truck
e Barge

53



RAIL

Rail costs in the grain models were estimated using the REEBIE rail cost
model. Railroad miles (by railroad company) were estimated for each origin-
destination combination. Waybill data were used to estimate typical rail car
shipment s12e on all origin-destination combinations.
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RAIL OPERATING MILEAGE MODEL
Data Input Sheet

1. Type Service (1-Carload, 2-Intermodal)

la. If Intermodal, type (1-TOFC, 2-COFC, 3-SCOFC)

2. Number of railroads used fj

origin PioMAPC K AN Carrier No.__

Destination___oalyeston , TX Carrier No.___

3. Routing ONE TWO THREE FOUR
Carrier BN - 44¢  CHW-Y4¢0 KCS =593 SP- 27¢

off Junction ST Pauc N KC-.*BILHC S PEVERCRL LA
V4

Junction No.

3. Routing FIVE SIX SEVEN EIGHT

Carrier

Off Junction

Junction No.

1. Type Service (l-Carload, 2-Intermodal)

la. If Intermodal, type (1-TOFC, 2-COFC, 3-SCOFC)

2. Number of railroads used

Origin Ccarrier No._

Destination Carrier No._

3. Routing ONE TWO THREE FOUR
Carrier

Off Junction

Junction No.

3. Routing FIVE SIX SEVEN EIGHT

Carrier

Off Junction

Junction No.




e

%% REEBIE ASSOCIATES CARLOAD MILEAGE TABLE ***

RAILROAD ORIGIN TERMINAL DESTINATION TERMINAL MILES
BN BISMARCK, ND ST PAUL, MN 446
CNW ST PAUL, MN KANSAS CITY, MO 460
KCS KANSAS CITY, MO SHREVEPORT, LA 553
SP SHREVEPORT, LA GALVESTON, TX 278
TOTAL 1737

Source: Reebie Associates from Carrier Timetables and Freight Schedules
Copyright: Reebie Associates, 1989
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- - RCAM 3 URCS RAILCOST ANALYSIS - MOVEMENT DESCRIPTION - - - - - Page 1

Commodity : FARM PRODUCTS fFrom :

SsTCC : 01000 To

Car Type : (R) HOPPER - COVERED Total Miles : 1737.0

Net Tons/Car 100 Empty Return 102.8%

Cars/Shipment : 25 Movement Type : Mult1 Car

Routing . BN - CNW - KCS - SPS

Carrier Miles : 446 - 460 - 553 - 278

Junction

------------ MOVEMENT ANALYSIS SUMMARY - - - = =« « - =« -« -« - -
CAR TON CWT

Carrier Revenue : 0 0.00 0.00 Description :

4QTRB8 Variable Cost : 3194 31.94 1.60 Revenue/Var. Cost : 0.0%

4QTRB8 Full Cost 4088 40.88 2.04 Revenue/Full Cost : 0.0%
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TRUCK

The models, as specified, call for linear mileage equations to determine truck
costs along each arc. The REEBIE model underestimated costs of short hauls
and overestimated costs of long hauls when compared to a South Dakota Study.
The REEBIE model was adjusted to depict the short haul costs. These costs
were regressed against miles and used in the models for hauls less than 225
mi1les. The REEBIE model was again adjusted to depict long hauls. These costs
regressed against miles were used in the model for hauls greater than 245
miles. Mileage between 225 and 245 were costed at $.2367 per bushel. The
tables in this section give some of this analysis.
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Reebie Mcdel Rdjusted tc Scuth Dakota Study

Miles

Item SO 100 224 250 I00 400 500 1000

REERIE ADJUSTED FCR LOW MILEAGES

$/Tom 1.337 Z2.734 8.4 D.36%5 1l.222 1S.016 18.73 37.4€1
. &/Bu <054 . 106 . 235 . 262 314 . AE .S24  1.043

$/Mi1le . 968 . 348 . 337 . 336 . 935 . 338 . 936 .37
- REERIE ADJUSTED FOR LARGE MILEARGES

$/Tar 1.742 3.405 8.331 10.0853 13.457 16.782 33.S€E3

$/Eu . 049 . 035 . &35 . 281 . 377 .47 .94

$/Mi1le .871 . 851 .833 . 838 . 841 . 839 . 839

REERIE COST FACTORS

&/ Tan 1.337 3.794% B8.4 B.391 10,0353 13.4S7 16.782 33.5S€E3

$/Bu . 054 . 106 . 235 . 235 . 281 . 377 . 47 . T4

$/Mi1le . 368 . 348 . 337 . 833 . 838 . 841 . 8339 . 8339

Note: Use low mileage model for 224 miles or less and high mileage

model for 250 miles or above. Use a cost of $8.40 per ton

for 224 to 250 miles.
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**k%/000 Mileg default *ak 6-13-89
kkhhhhhhhhhhkhkkikktd® TCAM - TRUCK COST ANALYSIS MODEL ###*ikkkkkkk**** Page 1

--------------------------- MOVEMENT DESCRIPTION — ——

Commodity : SORGHUM FROM : x

STCC : 0113600 TO Ty

Truck Type + HOPPER:BOTTOM DUMP Trip Miles t 1000.0

Carrier Type : Owner Operator Delivery Days : 2.00

Net Tons : 25.00 Load Factor : 75.0%

Equipment : Average Driver : Non-Union/Single
Destinations : 0 Add'l wait : 0

- SUMMARY MOVEMENT ANALYSIS  ===e=c-mccccaccoc—cmaa=

Revenue per Truckload : 750.00 Description :
4th Qtr 1988 Cost per Truckload : 1452.71 Revenue/Cost Ratio : 52%

- DETAILED COST ANALYSIS - - —_— -

Per Truckload Per Mile Per Ton
Driver Wages 479.182 0.479 19.167
Fuel 183.582 0.184 7.343
Tractor 325.615 0.326 13.025
Trailer 137.352 0.137 5.494
Insurance 146.267 0.146 5.851
Fees and Taxes 59.535 0.060 2.381
Tolls & Driver Expense 0.000 0.000 0.000
Overhead 121.180 0.121 4.847
Total 1452.713 1.453 58.109

TOTAL COST PER TRUCKLOAD FORECAST —-—

1st Qtr 2nd Qtr 3rd Qtr 4th Qtr 1st Qtr 2nd Qtr 3rd Qtr 4th Qtr
© 1989 1989 1989 1989 1990 1990 1990 1990

1457.07 1464.33 1467.24 1468.69 1471.60 1474.50 1477.41 1480.31

TCAM - (C) Copyright Reebie Associates 1984



*#2%/000 Miles default **= 6-13-89
hhkkhhhkdkhk Rk ARk drdkdkedd TCAM - TRUCK COST ANALYSIS MODEL #®*#kdakadkkkkksd® DPage 2

---------------------------- INPUT DESCRIPTION ————— - ——
Origin HED 'S New Equipment : No

Destination Ty Carrier Type : Owner Operator
Commodity : SORGHUM Driver ¢ Non-Union/Single
sTCC : 0113600 Trip Mileage : 1000.0

Net Tons : 25.00 Load Factor t 75.0%

Truck Type : HOPPER:BOTTOM DUMP Rate ($/Ton) : 30.00

Cost Year : 4th Quarter 1988 Miles per Day : 667

Paid Driver Hours : 32.36 Delivery Days : 2.00
Annual Tractor Mileage 21107855 Annual Trailer Mileage : 42983
Tractor Days (Excl Non-Rev): 3.35 Trailer Days (Excl Non-Rev) : 3.35
Non-Revenue Tractor Time: 25.75% Non-Revenue Trailer Time: 70.41%
Driver Wages : $0.284/mile Fringe Benefits : 26.50%
Tractor Ownership : $36.851/day Tractor Maintenance : $0.120/mile
Trailer Ownership : $7.301/day Trailer Maintenance : $0.041/mile
Overhead Markup H 9.10% Toll Cost : $0.00

State & Fed. Fees : $3134/year Insurance : $0.110/mile
Fuel Cost (Incl. Tax) : $0.920/gal State & Fed. Fuel Tax: $0.173/gal
Fuel Consumption H 5.200 MPG Driver Expenses : $0.00

TCAM - (C) Copyright Reebie Associates 1984
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*%% 500 MILES DEFAULT ##*% 6/13/89
hkhdhehtr bk hbdkarrarsr TCAM ~ TRUCK COST ANALYSIS MODEL **#*dwkiakax**** Page 1

———— - MOVEMENT DESCRIPTION

Commodity : GRAIN FROM : X

sTCC : 0113600 TO Y

Truck Type : HOPPER:BOTTOM DUMP Trip Miles : 500.0

Carrier Type : Owner Operator Delivery Days : 1.50

Net Tons : 25.00 Load Factor T 62.5%

Equipment : Average Driver : Non-Union/Single
Destinations : 0 Add'l wait : 0

-- SUMMARY MOVEMENT ANALYSIS

1000.00 Description :
941.29 Revenue/Cost Ratio : 106%

Revenue per Truckload
4th Qtr 1988 Cost per Truckload

- DETAILED COST ANALYSIS  —===-—--=—ccrcc—seca—a==-=-

Per Truckload Per Mile Per Ton
Driver Wages 287.509 0.575 11.500
Fuel 106.649 0.213 4.266
Tractor 239.175 0.478 9.567
Trailer 104.189 0.208 4.168
Insurance 87.760 0.176 3.510
Fees and Taxes 37.489 0.075 1.500
Tolls & Driver Expense 0.000 0.000 0.000
Overhead 78.519 0.157 3.141
Total 941.291 1.883 37.652

- TOTAL COST PER TRUCKLOAD FORECAST - -

1st Qtr 2nd Qtr 3rd Qtr 4th Qtr 1st Qtr 2nd Qtr 3rd Qtr 4th Qtr
1989 1989 1989 1989 1990 1990 1990 1990

544.11 948.82 950.70 951.65 953.53 955.41 957.29 959.18

TCAM - (C) cCopyright Reebie Associates 1984
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®**% 500 MILES DEFAULT ##=# 6/13/89

kAR ARA AR AR RhRrhRd* TCAM - TRUCK COST ANALYSIS MODEL ####d*dausasda** Dage
INPUT DESCRIPTION -—

Origin : X New Equipment : No

Destination HE 4 Carrier Type : Owner Operator

Commodity : GRAIN Driver : Non-Union/Single

STCC ¢ 0113600 Trip Mileage : 500.0

Net Tons : 25.00 Load Factor : 62.5%

Truck Type ¢ HOPPER:BOTTOM DUMP Rate ($/Ton) : 40.00

Cost Year : 4th Quarter 1988 Miles per Day : 533

Paid Driver Hours : 21.67 Delivery Days : 1.50

Annual Tractor Mileage : 74947 Annual Trailer Mileage : 29868

Tractor Days (Excl Non-Rev): 2.89 Trailer Days (Excl Non=-Rev) : 2.89

Non-Revenue Tractor Time: 25.75% Non-Revenue Trailer Time: 70.41%

Driver Wages : $0.284/mile Fringe Benefits : 26.50%

Tractor Ownership : $36.851/day Tractor Maintenance : $0.120/mile

Trailer Ownership : $7.30l1/day Trailer Maintenance : $0.041/mile

Overhead Markup : 9.10% Toll Cost : $0.00

State & Fed. Fees : $3134/year Insurance : $0.110/mile

Fuel Cost (Incl. Tax) : $0.920/gal State & Fed. Fuel Tax: $0.173/gal

Fuel Consumption : 5.200 MPG Driver Expenses ¢ $0.00

TCAM - (C) Copyright Reebie Associates 1984
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*a% 100 MILES DEFAULT #** 6/13/89
AREARRUARRRNERRRNNANAA® TCAM ~ TRUCK COST ANALYSIS MODEL #*#*a*astaxwwtsaa** Page 1

Rt T L Ot MOVEMENT DESCRIPTION - - -
Commodity : GRAIN FROM : X
STCC : 0113600 TO T Y
Truck Type : HOPPER:BOTTOM DUMP Trip Miles s 100.0
Carrier Type : Owner Operator Delivery Days : 0.50
Net Tons : 25.00 Load Factor : 62.5%
Equipment : Average Driver ¢ Non-Union/Single
Destinations : 0 Add'l wait : 0

- - SUMMARY MOVEMENT ANALYSIS - -

Revenue per Truckload : 1000.00 Description :

4th Qtr 1988 Cost per Truckload : 318.40 Revenue/Cost Ratio : 314%

- - DETAILED COST ANALYSIS - -

Per Truckload Per Mile Per Ton
Driver Wages 99.062 0.991 3.962
Fuel 21.330 0.213 0.853
Tractor 98.607 0.986 3.944
Trailer 46.079 0.461 1.843
Insurance 17.552 0.176 0.702
Fees and Taxes 9.215 0.092 0.369
Tolls & Driver Expense 0.000 0.000 0.000
Overhead 26.560 0.266 1.062
Total 318.405 3.184 12.736

—— - TOTAL COST PER TRUCKLOAD FORECAST

1st Qtr 2nd Qtr 3rd Qtr 4th Qtr 1st Qtr 2nd Qtr 3rd Qtr 4th Qtr
1989 1989 1989 1989 1990 1990 1990 1990

319.36 320.95 321.59 321.91 322.54 323.18 323.82 324.45

TCAM - (C) Copyright Reebie Associates 1984
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*#%% 100 MILES DEFAULT ### 6/13/89
AkkkhhdbekdrdARRdnkndnddr TCAM -~ TRUCK COST ANALYSIS MODEL ####*sdkasddkass* Dage

- - - - INPUT DESCRIPTION -
Origin : X New Equipment : No
Destination HE'S Carrier Type : Owner Operator
Commodity : GRAIN Driver : Non-Union/Single
sTCC : 0113600 Trip Mileage : 100.0
Net Tons : 25.00 Load Factor T 62.5%
Truck Type ¢ HOPPER:BOTTOM DUMP Rate ($/Ton) : 40.00
Cost Year ¢ 4th Quarter 1988 Miles per Day : 320°
Paid Driver Hours : 8.57 Delivery Days : 0.50
Annual Tractor Mileage : 27075 Annual Trailer Mileage : 10790
Tractor Days (Excl Non-Rev): 1.60 Trailer Days (Excl Non-Rev) : 1.60
Non-Revenue Tractor Time: 25.75% Non-Revenue Trailer Time: 70.41%
Driver Wages : $0.489/mile Fringe Benefits : 26.50%
Tractor Ownership : $36.851/day Tractor Maintenance : $0.120/mile
Trailer Ownership : $7.301/day Trailer Maintenance : $0.041/mile
Overhead Markup : 9.10% Toll Cost : $0.00
State & Fed. Fees : $3134/year Insurance : $0.110/mile
Fuel Cost (Incl. Tax) : $0.920/gal State & Fed. Fuel Tax: $0.173/gal
Fuel Consumption : 5.200 MPG Driver Expenses ¢ $0.00

TCAM - (C) Copyright Reebie Associates 1984
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/00D MILES

*a% SODAK1 w%#* 6/13/89
AERRERNRRANRRRNNRAANRRN TCAM = TRUCK COST ANALYSIS MODEL ###wanwukdsasss* Page 1

—— - MOVEMENT DESCRIPTION

Commodity : GRAIN FROM :

STCC : 0113600 TO :

Truck Type : HOPPER:BOTTOM DUMP Trip Miles ¢ 1000.0

Carrier Type : Owner Operator Delivery Days : 2.00

Net Tons : 25.00 Load Factor : 71.7%

Equipment ¢ Average Driver : Non-Union/Single
Destinations : 0 Add'l wait HE

SUMMARY MOVEMENT ANALYSIS -

1000.00 Description :
839.08 Revenue/Cost Ratio : 119%

Revenue per Truckload
4th Qtr 1988 Cost per Truckload

DETAILED COST ANALYSIS - —-—

Per Truckload Per Mile Per Ton
Driver Wages 186.892 0.187 7.476
Fuel 155.304 0.155 6.212
Tractor 229.375 0.229 9.175
Trailer 96.713 0.097 3.869
Insurance 68.340 0.068 2.734
Fees and Taxes 52.207 0.052 2.088
Tolls & Driver Expense 0.000 0.000 0.000
Overhead 50.249 0.050 2.010
Total 839.081 0.839 33.563

TOTAL COST PER TRUCKLOAD FORECAST

1st Qtr 2nd Qtr 3rd Qtr 4th Qtr 1st Qtr 2nd Qtr 3rd Qtr 4th Qtr
1989 1989 1989 1989 1990 1990 1990 1990

841.60 845.79 847.47 848.31 849.99 851.67 853.35 855.02

TCAM - (C) Copyfight Reebie Associates 1984

70



/1000 MILES
*#4% SODAK] #*#%* 6/13/89
ARARARANRNRNNRRAN R RN d® TCAM — TRUCK COST ANALYSIS MODEL #*##axdundadsssss® Page 2

- e ———— INPUT DESCRIPTION - —————
origin : New Equipment : No
Destination : Carrier Type : Owner Operator
Commodity : GRAIN Driver : Non-Union/Single
STCC : 0113600 Trip Mileage : 1000.0
Net Tons : 25.00 Load Factor ¢ 71.7%
Truck Type : HOPPER:BOTTOM DUMP Rate ($/Ton) : 40.00
Cost Year s+ 4th Quarter 1988 Miles per Day : 697
Paid Driver Hours : 31.67 Delivery Days : 2.00
Annual Tractor Mileage : 79547 Annual Trailer Mileage : 54410
Tractor Days (Excl Non-Rev): 3.43 Trailer Days (Excl Non-Rev) : 3.43
Non-Revenue Tractor Time: 20.00% Non-Revenue Trailer Time: 52.00%
Driver Wages : $0.134/mile Fringe Benefits : 0.00%
Tractor Ownership : $27.308/day Tractor Maintenance : $0.039/mile
Trailer Ownership : $9.375/day Trailer Maintenance : $0.006/mile
Overhead Markup : 6.37% Toll Cost : $0.00
State & Fed. Fees : $1379/year Insurance s $0.049/mile
Fuel Cost (Incl. Tax) : $0.600/gal State & Fed. Fuel Tax: $0.173/gal
Fuel Consumption : 5.000 MPG Driver Expenses : $0.00

TCAM - (C) Copyright Reebie Associates 1984
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SCDAK

*%*% 500 MILES **+ 6/13/89
Rk RRRRENR AR SRR AR RAhe*® TCAM -~ TRUCK COST ANALYSIS MODEL ###%sxisssassss* DPage 1

--------------------------- MOVEMENT DESCRIPTION -
Commodity : GRAIN FROM :
STCC : 0113600 TO :
Truck Type : HOPPER:BOTTOM DUMP Trip Miles : 500.0
Carrier Type : Owner Operator Delivery Days : 1.00
Net Tons : 25.00 Load Factor T 71.7%
Equipment : Average Driver : Non-Union/Single
Destinations : 0 Add'l wait H
---------- SUMMARY MOVEMENT ANALYSIS - ———
Revenue per Truckload : 1000.00 Description :
4th Qtr 1988 Cost per Truckload : 419.54 Revenue/cost Ratio : 238%
DETAILED COST ANALYSIS e
Per Truckload Per Mile Per Ton
Driver Wages 93.446 0.187 3.738
Fuel 77.652 0.155 3.106
Tractor 114.688 0.229 4.588
Trailer 48.357 0.097 1.934
Insurance 34.170 0.068 1.367
Fees and Taxes 26.104 0.052 1.044
Tolls & Driver Expense 0.000 0.000 0.000
Overhead 25.124 0.050 1.005
Total 419.540 0.839 16.782

TOTAL COST PER TRUCKIOAD FORECAST

1st Qtr 2nd Qtr 3rd Qtr 4th Qtr 1st Qtr 2nd Qtr 3rd Qtr 4th Qtr
1989 1989 1988 1989 1990 1990 1990 1990

420.80 422.90 423.74 424.16 424.99 425.83 426.67 427.51

TCAM - (C) Copyright Reebie Associates 1984
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SO 0AK
*k% 500 MILES #*** 6/13/89
RadaaRkar kbbb bt akkhk**d TCAM - TRUCK COST ANALYSIS MODEL *#*#*dkdukdwsdwnw* Dage 2

—-—— - INPUT DESCRIPTION -
Oorigin : New Equipment : No
Destination : Carrier Type : Owner Operator
Commodity : GRAIN Driver ¢ Non-Union/sSingle
STCC ¢ 0113600 Trip Mileage : 500.0
Net Tons : 25.00 Load Factor : 71.7%
Truck Type : HOPPER:BOTTOM DUMP Rate ($/Ton) : 40.00
Cost Year : 4th Quarter 1988 Miles per Day : 697
Paid Driver Hours : 17.40 Delivery Days : 1.00
Annual Tractor Mileage s 79547 Annual Trailer Mileage t 54410
Tractor Days (Excl Non-Rev): 2.23 Trailer Days (Excl Non-Rev) : 2.23
Non-Revenue Tractor Time: 20.00% Non-Revenue Trailer Time: 52.00%
Driver Wages : $0.134/mile Fringe Benefits : 0.00%
Tractor Ownership : $27.308/day Tractor Maintenance : $0.039/mile
Trailer Ownership : $9.375/day Trailer Maintenance : $0.006/mile
Overhead Markup : 6.37% Toll Cost : $0.00
State & Fed. Fees : $1379/year Insurance : $0.049/mile
Fuel Cost (Incl. Tax) : $0.600/gal state & Fed. Fuel Tax: $0.173/gal
Fyel Consumption : 5.000 MPG Driver Expenses : $0.00

TCAM - (C) Copyright Reebie Associates 1984
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*%% 100 MILES SODAK **# 6/13/89
ARARRARRRNRANRRANRANNNE TCAM ~ TRUCK COST ANALYSIS MODEL #*##*#*#assssssks** Dage 1

- - ———— ———— MOVEMENT DESCRIPTION - -
Commodity : GRAIN FROM :
STCC : 0113600 TO :
Truck Type : HOPPER:BOTTOM DUMP Trip Miles : 100.0
Carrier Type : Owner Operator Delivery Days : 0.50
Net Tons : 25,00 Load Factor s 71.7%
Equipment : Average Driver : Non-Union/Single
Destinations : 0 Add'l Wait : 0
- —— SUMMARY MOVEMENT ANALYSIS

Revenue per Truckload ¢ 1000.00 Description :
4th Qtr 1988 Cost per Truckload : 94.86 Revenue/Cost Ratio : %1054%

- DETAILED COST ANALYSIS -

Per Truckload Per Mile Per Ton
Driver Wages 20.000 0.200 0.800
Fuel 16.825 0.168 0.673
Tractor 26.184 0.262 1.047
Trailer 12.980 0.130 0.519
Insurance 6.834 0.068 0.273
Fees and Taxes 6.354 0.064 0.254
Tolls & Driver Expense 0.000 0.000 0.000
Overhead 5.681 0.057 0.227
Total 94.857 0.949 3.794

TOTAL COST PER TRUCKILIOAD FORECAST -

1st Qtr 2nd Qtr 3rd Qtr 4th Qtr 1st Qtr 2nd Qtr 3rd Qtr 4th Qtr
1989 1989 1989 1989 1990 19950 1990 1990

95.14 95.62 95.81 95.90 96.09 96.28 96.47 96.66

TCAM - (C) Copyright Reebie Associates 1984
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#%% 100 MILES SODAK w#+# 6/13/89
khkkkk bbbk kbt bbbk dsd TCAM ~ TRUCK COST ANALYSIS MODEL *%**hdddkdddhdhdhhd Page 2

- - INPUT DESCRIPTION

Origin : New Equipment : No

Destination : Carrier Type : Owner Operator
Commodity : GRAIN Driver . ¢ Non-Union/single
STCC s 0113600 Trip Mileage : 100.0

Net Tons : 25.00 Load Factor : 71.7%

Truck Type : HOPPER:BOTTOM DUMP Rate ($/Ton) : 40.00

Cost Year : 4th Quarter 1988 Miles per Day : 279

Paid Driver Hours : 8.00 Delivery Days : 0.50
Annual Tractor Mileage : 75000 Annual Trailer Mileage : 51000
Tractor Days (Excl Non-Rev): 1.56 Trailer Days (Excl Non-Rev) : 1.56
Non-Revenue Tractor Time: 20.00% Non~Revenue Trailer Time: 52.00%
Driver Wages : $0.143/mile Fringe Benefits : 0.00%
Tractor Ownership : $29.000/day Tractor Maintenance : $0.047/mile
Trailer Ownership : $11.000/day Trailer Maintenance : $0.0l4/mile
Overhead Markup : 6.37% Toll Cost : $0.00

State & Fed. Fees : $1379/year Insurance : $0.049/mile
Puel Cost (Incl. Tax) : $0.650/gal State & Fed. Fuel Tax: $0.173/gal
Fuel Consumption : 5.000 MPG Driver Expenses : $0.00

TCAM - (C) Copyright Reebie Associates 1984
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BARGE

Barge costs for the 43 shipping locations were estimated using the REEBIE
barge cost model. These costs were validated with data from other sources.
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Table 1.

St. Louis, Minn.
McGregor., lowa
Dubuque, lowa
Burlington, lowa
Hannibal, Mo.

St. Louis. Mo.
Ottawa, I11.
Peoria. I11.
Beardstown, Il1.
Evansville, Ind.
Cincinnati, Ohio
Cairo, I11.
Hickman, Ky.
Osceola, Ark.
Memphis, Tenn.
Greenville, Miss.
Vicksburg, Miss.

Sources:
1

Benchmarkl

.19

.00

.00

.08

.84

.99

.07

.81

.64

.99

.69

.80

.80

.51

.14

.29

.29

Reebie

6.

Estimated Barge Costs (Reebie),
mated High and Low Rates From Selected Origins to NOLA

61

.44

.26

.58

.25

.73

.77

.55

.33

.27

.64

.65

.47

.90

.02

.50

.21

St.

Louis Benchmark Values and Est:i-

1986
High

12.

12.

12.

10.

10.

10

St. Louis Merchants Exchange (314-535-2400)

2

18

60

60

67

16

.47

.53

.99

.64

.25

.52

.95

.95

.42

.81

.97

.97

Low

19872

High

13.

12.

12.

10.

77

25

25

37

.10

.53

.04

.72

.13

.50

.90

.90

.38

.30

.32

.32

Low

19882

High

14.

12.

12

10.

10

10.

12

45

45

54

.04

08

47

94

.59

.16

73

89

89

.28

.53

.22

.22

Low

Illinois Dept. of Agriculture - Division of Marketing - Transportation Situation

(Jan. 86 - Dec.

88)
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farge Costs Per Ton of Grain Shipped

Receiving Points

......................... ®cacesccccssrsaccoas

shipping TAMY Knoxville Guntersville
pPoints Code Mashwille Chattancogs florence
Dol/Short Ton

S$ Raul, Mimn 601 1.3 9.41 8.2 7.59 6.9%
Winona, Ninn 602 h 8.39 7.3 6.56 5.93
McGregor, lowe 603 8.39 7.95 6.7 6.12 5.48
Oubuque, lowe 604 8.26 7.0 6.52 5.8 5.22
Clinton, lows 605 T.97 7.43 6.29 5.63 .99
Surlington, lowe 606 7.08 6.7 5.58 4.9 4.27
Hemnibal, Mo 607 6.52 6.28 5.12 4.4 3.82
St Louis, Mo 608 5.61 $.55 4.39 3. 3.09
Sioux City,lowe 609 13.17 1.97 10.39 9.48 8.61
Omaha, Neb 610 12.36 11.32 9.7 8.83 7.9
Nebrasks City N 11.98 11.02 9.43 8.52 7.68
St Jossph, Mo 612 11.11 10.33 8.74 7.83 6.9
Kansgs City, Mo 613 10.59 9.91 8.32 7.42 6.5%
Glasgo, Mo 616 9.64 9.13 5.55 6.66 S.7®
Ottows, Il 615 7.42 6.9 5.83 S.17 4.53
Feoris, ILL 616 7.08 6.7 5.54 4.87 $3

seardstown, Il1 617 6.68 6.38 5.2 4.55 3.9
Cincinnatti, Ohio 618 7.7 7.37 6.20 3.5 4.90
Lovisville, Ken 7.06 6.81 5.68 4.98 4.33
Evaraville, Ind 5.38 3.46 4.30 3.64 3.00

[ 3
-
©

Caire, IlL .76 487 3n 3.0 2.4t
Wickman, Ken 999,00 999.00 999.00 999.00 999.00
Osceala, Ark $99.00 999.00 999.00 999.00 999.00
Wesphis, Tenn 999.00 999.00 999.00 999.00 999.00
Nashville, Temn 999.00 999.00 999.00 999.00 999.00

Kknoxville, Temn
Chattancogs, Tern
Guntersville, Ala
Florence, Ala
Catooss, Ok
Nuskogee, Ok
Pinebluff, Ark
Des Arc, Ark *
Greenville, Miss
Vicksburg, Miss

999.00 999.00 999.00 999.00 999.00
999.00 999.00 999.00 999.00 999.00
999.00 999.00 999.00 999.00 999.00
999.00 999.00 999.00 999.00 999.00

9.7 8.8 7.67 7.00 6.37

9.44 8.39 7.43 6.7 6.13

7.59 7.1 5.95 5.2 6.65
999.00 999.00 999.00 999.00 999.00
999.00 999.00 999.00 999.00 999.00
999.00 999.00 999.00 999.00 999.00

fpnroe La,~ 999.00 999.00 999.00 999.00 999.00
Jowrston, ldsho YWY.00 9W.0u 999.00 999.00 999.00
Central Fy, Wash 999.00 999.00 999.00 999.00 999,00
Pasco, Wash 999.00 999.00 999.00 999.00 999.00

PEEEbErhEEEaRRLRREERE

Roosevelt, Wash 999.00 999.00 999.00 999.00 999.00

The Dall, Oreg 642 999.00 999.00 999.00 999.00 999.00
i Orlesns, LA 702 999.00 999.00 999.00 999.00 999.00
Portiaend, Oreg 713 999.00 999.00 999.00 999.00 999.00

¢ Not in REEBIE model.
ASsumptions:
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1. default velues in REEBIE model were used in all ceses except the
following ftems:
s. Barges in shipment set at 30,
b. Covered barges were used,
c. 1100 ton barges were used from pointa originating on Missour,
River system,
d. 1500 ton barges were used from points origineting on other
river systems,
e. Dedicsted tows wers used.
2. No reverves were assumed.
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sarge Costs Per Bushel of Wheat or Soybeans Shipped

Receiving Points

Sracsccnsensessstecsennsobonaanansasssntsnnan

shipping TAL Knoxville Guntersville

points Code Neshville Chattancoge Florence
Dot/

St Paul, Nimn 601 0.30% 0.282 0.248 0.228 0.209

winona, Minn 0.27¢ 0.2%52 0.217 0.197 0.178

602
MeGregor, lowe 603 0.258 0.239 0.204 0.184 0.164
Dubuue, lowe 606 0.248 0.231 0.19% 0.176  0.157
Clinton, Jowe 805 0.239 0.224 0.1 0.16% 0.1%0
Surlington, lowe 606 0.212 0.202 0.167 0.147 0.128
Hannibal, Mo 607 0.196 0.188 0.1% 0.134  0.115

St Louis, Mo 608 0.168 0.167 0.132 0.112  0.093
Sioux City,loms 609 0.395 0359 0.312 o0.284 0.258
Cmaha, Neb 610 0.371 0.340 0.292 0.265 0.239
Nebrasks City 61 0.3%9  0.331 c.283 0.25% 0.230
St Joseph, Mo 612 0.333 0.310 0.262 0.235 0.209
Karsas City, Mo 613 0.318 0.297 0.25¢ 0.23 0.197
Glasgo, Mo 6% 0.209 0.275 0.167 0.200 0.17%
Ottawe, Iit 6% 0.225 0.210 0.5 0.153 0.1%
Feoris, Iit 616 0.212 0.201 0.166 0.146 0.127

deardstown, L1 617 0.200 0.191 0.157  0.137  o0.118
Cincinnatti, Ohio 618 0.233  0.221 0.186 0.166 0.147
Louisville, Ken 619 0.212 0.204 0.17 0.149 0.131
Evaraville, Ind 0.161 064 0.129 0.109 0.0%

Caire, LI 0.43 0.4  0.111 0.092 0.0m
Hickmen, Ken 999.00 999.00, 999.00 999.00 999.00
Osceols, Ark 999.00 999.00 999.00 999.00 999.00
Nemphis, Tern 999.00 999,00 999.00 999.00 9$99.00
Naghviile, Term 999.00 999,00 999.00 999.00 999.00
noxviile, Temn 999.00 999.00 999.00 999.00 999.00

999.00 999.00 999.00 999.00 999.00
999.00 999.00 999.00 999.00 99.00

Chattancogs, Tern
Guntersville, Ale

Florence, Ala 999.00 999.00 999.00 999.00 ©99.00
Catoosa, Ok 0,292 0245 0.230 0.210 0.19
Muskoges, Ok 0.2883 0.258 0.2 0.203 0.184

Pinsbluff, Ark
Des Arc, Ark *
Greenville, Niss
Vicksburg, Niss
Monroe, La *
Lewiston, ldsho
-Contral Py, Wash
Pasco, Wash
Roosevelt, Wash
The Dall, Oreg
New Orlesns, L8
Portiand, Oreg

0.228 0.213 0.17% 0.158 0.1
99.00 999.00 999.00 999.00 999.00
999.00 999.00 999.00 999.00 999.00
999.00 999.00 999.00 999.00 999.00
999.00 999.00 999.00 999.00 999.00
999.00 699.00 999.00 999.00 999.00
999.00 999.00 ©99.00 999.00 999.00
999.00 ©99.00 999.00 ©99.00 999.00
999.00 999.00 999.00 999.00 999,00
999.00 999.00 999.00 999.00 999.00
999.00 999.00 999.00 999.00 999.00
999.00 999.00 ©99.00 ©99.00 999.00

JAECECEEEPEECERBRERERRERSE

80



garge Costs Per Sushel of Grain Sorghum or Corn Shipped

Receiving Points

Y L T I I Y T P PR Y L Y PP Y P Y XY X

shipping ) Knoxvitte Guntersville
points Cocle Nashville Chettancoga Florence
Dol/Bu

st Paul, Minn 601 0.200 0.263 0.231 0.213 0.198
Winona, Minn 602 0.256 0.23% 0.202 0.184 0.166
nctiregor, j owe 603 0.261 0.283 0.190 0.1 0.153
Dubugue, lowe 604 0.231 0.215 0.183 0.164 0.146
Clinton, lowe 605 0.283 0.209 0.176 0.158 0.140
Muriington, lowa 606 0.198 0.189 0.156 0.137 0.120
Hernibel, Mo 607 0.183 0.176 0.143 0.125 0.107
St Louis, Mo 608 0.157 0.155 0.123 0.104 0.087
Sioux City,lowa - 609 0.369 0.33% 0.291 0.265 0.261
Omgha, Neb 610 0.346 0.317 0.273 0.267 0.223
Nebrasks City 611 0.335 0.309 0.264 0.239 0.214
St Josegh, Mo 612 0.311 0.209 0.245 0.219 0.19%
Kersas City, Mo 613 0.297 0.27 0.233 0.208 0.183
Glasgo, Mo 614 0.270 0.256 0.155 0.186 0.182
Ottawe, IlL 615 0.208 0.19% 0.163 0.145 0.127
peoria, Il1 616 0.197 0.188 0.155 0.136 0.118

Heerdstomn, 111 617 0.186 0.1 0.14¢ 0.127 0.1%0
Cincimmatti, Ohio 618 0.217 0.206 0.1% 0.155 0.137
Lovisville, Ken 69 0.198  0.191 0.138 0.139 0.122
Evaraville, Ind 0.1%1 0.153 0.120 0.102 0.084

Caire, 1L 0.133 0.13 0.104 0.085 0.067
Nickmen, Ken 999.00 999.00 999.00 999.00 999.00
Osceols, Ark 999.00 $99.00 999.00 999.00 999.00
Nemphis, Ternn 999.00 999.00 999.00 999.00 999.00

Nashville, Tern
Knoxville, Ten
Chattancoga, Tern
Guntersville, Als

999.00 999.00 999.00 999.00 999.00
999.00 999.00 999.00 999.00 999.00
999.00 999.00 999.00 999.00 999.00
999.00 999.00 999.00 999.00 999.00

florence, Ala 999.00 999.00 999.00 999.00 999.00
Catoosa, Ok 0.213 0.247  0.215 0.19% 0.178
Muskogee, Ok 0.2 O0.241 0.208 0.19%0 0.172

Pinebluff, Ark
Des Arc, Ark *
Greenville, Miss
Vicksburg, Miss
Monroe, La *’
leviston, [desho
Central fy, Wash
Pasco, Wash
Roosevelt, Wash
The Dall, Oreg
1% Orloans, L8
Portlend, Oreg

0.213 0.199 0,167 0.148 0.130
999.00 999.00 999.00 999.00 999.00
999.00 999.00 995.00 999.00 999.00
999.00 999.00 999.00 999.00 999.00
999.00 999.00 999.00 999.00 999.00
999.00 999.00 999.00 999.00 999.00
999.00 999.00 999.00 999.00 999.00
999.00 999.00 999.00 999.00 999.00
999.00 999.00 999.00 999.00 999.00
999.00 999.00 999.00 999.00 999.00
999.00 999.00 999.00 999.00 999.00
999.00 999.00 999.00 999.00 999.00

JAECEGEEERaRCERENELERRNES
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targe Costs Per Ton of Grain Shipped

Receiving Points

shipping TA New Mobile Chicego
points Code Orleans b Galveston Portland
Ool/short Ton

St Paul, Minn 601 6.6 14.19 17.54 999.00 999.00
Winons, Minn 602 5.76 12.60 15.83 999.00 999.00
NeGregor, lowa 603 S.64 11.89 14.88 999.00 999.00
Dubugue, lowa 604 5.26 11.42 14.33 999.00 999.00
Clinton, lows 605 5.09 11.01 13.83 999.00 999.00
durlington, lowa 606 4.58 .M 12.28 999.00 999.00
Nennibsl, Mo 607 4.25 8.9 11.31  999.00 999.00
St Louis, Mo 608 3.3 7.56 9.7 999.00 999.00
Sioux City,lows 609 8.28 17.49 21.42 999.00 999.00
Omsha, Nebd 610 7.81 16.36 20.08 999.00 999,00
Nebraska City é1 7.59 15.83 19.46 999.00 999.00
St Joseph, Mo 612 7.09 14.62 18.03 999.00 999.00
Kansas City, Mo 613 6.78 13.89 17.17  999.00 999.00
Glasgo, Mo 614 6.3 12.%6 15.61 999.00 999.00
Ottows, il 615 LT 9.66 11.% 0.81 999.00
voria, ILL 616 4.59% 9.13 11.32 1.12  999.00

ssardstown, Ill 617 4.33 8.57 10.68 1.47 999.00
Cincinnatti, Ohio 618 5.6b 11.02 15.36 999.00 999.00
Louisvilla, Ken 619 S.24 10.0% 1%.22 999.00 999.00
Evarsville, !nd .27 7.66 11.39 999.00 999.00

Cairo, Il 2.68 7.13 9.54 999.00 999.00
Hickmen, Ken 2.47 6.69 9.03 999.00 999.00
Osceola, Ark 1.90 5.5 7.40 999.00 999.00
Nemphis, Tenn 2.02 5.% 7.73 999.00 999.00

Nashville, Termy
knoxvills, Tern
Chattancoga, Temn
Guntersville, Ale
florence, Ala
Catooss, Ok
Muskogee, Ok
Pinebluff, Ark
Des Arc, Ark ¢
Greenville, Miss
Vicksburg, Niss
Monroe, La *
Lewtston, ldsho
Central Fy, Wash
Pasco, Wash
Roosevelt, Wash

.37 10.0% 14.02 999.00 999.00
4.41 7.7 11.60 999.00 999.00
. 6.06 9.76 999.00 999.00
3.3 $.13 8.66 999.00 999.00
.97 4.8 7.0 999.00 999.00
3.49 8.18 10.23 999.00 999.00
3.2 T.76 .73 999.00 999.00
2.24 S.16 6.70 999.00 999.00
999.00 999.00 999.00 999.00 999.00
1.50 4.3% 6.27 999.00 999.00
1.21 3.6 5.646 999.00 999.00
999.00 999.00 999.00 999.00 999.00
999.00 999.00 999.00 999.00 6.08
999.00 999.00 999.00 999.00 5.17
999.00 999.00 999.00 999.00 4£.08
999.00 999.00 999.00 999.00 2.25
"he Dall, Oreg 999.00 999.00 999.00 999.00 1.8
« Orlesns, La 0.00 999.00 999.00 999.00 999.00
Portiend, Oreg 7Ti3 999.00 999.00 999.00 999.00 0.00

APEEGEEGELEEERRERERARS

* Not 'n REEBIE model.
** Assumes (owest cost route to Mobile.
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tions:
1, default values in REEBIE model were used in sll cases except the

following ftems:

s. Sarges in shipment set st 30,

b. Coversd barges were used,

¢. 1100 ton barges wverse used fram points originating on Missour
River system,

d. 1500 ton berges were used fram points origineting on other
river systems,

¢. Dedicated tows were used.

2. o reverwes were sssumed,
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Sarge Costs Per Bushel of Grain Sorghum or Corn Shipped

Receiving Points

-------- XTI TR T TR LY Y Y Y Y T'Y PP P

shipping AL New Nobile Chicago
points Code Orleens bl Galveston Portiand
Dol/bu

St Paut, Minn 601  0.188  0.397 0.49] 999.00 999.00
winona, Minn 602 0.16%  0.355 0.443 999.00 999.00
ncGregor, loua 603 0.152 0.333  0.417 999.00 999.00
Dubucue, lowe 604  0.147 0.320 0.401 999.00 999.00
Clinton, lowas 605 0.143 0.308 0.387 999.00 999.00
Surlington, lowe 606 0.128  0.272  0.346 999.00 999.00
Karnibsl, Mo 607 0.119 0.269 0.317 999,00 999.00
st Louis, Mo 608 0.104 0.212 0,272 999.00 999.00
Sioux City, lows 609 0.232 0.490 0.600 999.00 999.00
Omaha, Neb 610  0.219  0.458 0.562 999.00 999.00
Nebraska City 611 0.213  0.443  0.545 999.00 999.00
St Joseph, Mo 612 0,199 0,409 0.505 999.00 999.00
Kensas City, Mo 613 0,190 0,380 0.481 999.00 999.00
Glasgo, Mo 616 0,17  0.352 0437 999.00 999.00
Ottews, Ii1 615  0.13% 0,270 0.334 0.023 999.00
fhoris, 11 616 0.127 0.2%¢ 0.317 0.031 999.00

Beardatown, 1Lt 617 0.121 0.240 0.29¢ 0.041 999.00
Cincinnatti, Ohio 618 0.158 0.309 0.430 999.00 999.00
Ltouisville, Xen 0.147 0.281 0.358 999.00 999.00
Eversville, Ind 0.120 0.2 0.319 999.00 999.00

(-3
-
o

Cafre, Il 0.07%4 0.200 0.267 999.00 999.00
Hickman, Xen 0.0 0.187 0.253 999.00 999.00
Osceola, Ark 0.053 0.149 0.207 999.00 999.00
Neaphis, Temn 0.057 0.157 0.2164 999.00 999.00
Neshville, Temn 0.150 0.28 0.393 999.00 999.00
Knoxville, Temn 0.183 0.216 0.327 999.00 999.00

Chattanoogs, Tenn
Guntersville, Ale
florence, Als

0.106 0.170 0.273 999.00 999.00
0.0% 0.164 0.22 999.00 999.00
0.083 0.118 0.213 999.00 999.00

Catoces, Ok 0.09 0.229 0.287 999.00 999.00
Muskogee, Ok 0.0 0,217 0.273 999.00 999.00
Pirebluff, Ark 0.063 0.1 0.188 999.00 999.00
Des Arc, Ark * 999.00 999.00 999.00 999.00 999.00
Greenville, Miss 0.062 0.122 0.176 999.00 999.00
Vicksburg, Miss 0.034 0,102 0.153 999.00 999.00
Monroe, Lo * 999.06 999.00 999.00 ©9%.00 999.00

Lewiston, ldaho
Central Fy, Wesh

999.00 999.00 999.00 999.00 0.1
999.00 999.00 999.00 999.00 0.143

AEEEGELEREREERBREGERRES

Pesco, Wash 999.00 999.00 999.00 999.00 0.113
Roosevelt, Wash 999.00 999.00 999.00 999.00 0.083
The Dall, Oreg 999.00 999.00 999.00 999.00 0.052
NewOrloars, La 0.00 999.00 999.00 999.00 999.00
Portiand, Oreg M3 999.00 999.00 999.00 999.00 0.00
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Harge Costs Per Sushel of \heet or Soybeens $hipped

Receiving Points

shippIng AU New Mobile Chicago
points Code Orlears bkl Galveston Portland
Dol/Bu

st Paul, Minn 601 0.198 0.426 0,526 999.00 999.00
yinons, Minn 602 0.173  0.38% 0.475 999.00 999.00
NcGregor, lowe 603 0.143 0.357 0.446 999.00 999.00
Oubngue, lowe 604 0.158 0.343 0.430 999.00 999.00
tlinton, lows 60% 0.153  0.330 0.415 999.00 999.00
Burlington, lowa 8606 0,137  0.291 0.348 999.00 959.00
Nannibal, Mo 807 c.128 0.267 0.339 999.00 999.00
st Loufs, Mo 608 0.112 0.227 0.292 999.00 999.00
Sfoux City,lowe 609 0.248 0.528 0.643 999.00 999.00
Omgha, Neb 610 0.234 0.491 0.602 999.00 999.00
Nebresks City 611 0.228 0.47% 0.584 999.00 999.00
$t Joseph, Mo 612 0. 213 0.439 0.541 999.00 999.00
Kensas City, Mo 613 0.203 0.417 0.513 999.00 $99.00
Glasgo, Mo 6%  0.187  0.377 0.488 999.00 999.00
Ottame, 1L 615 0.143 0.290 0.358 0.026 999.00
Proria, 1L 616 0.137 0.27%¢ 0340 0.034 999.00
Sesrdstown, L1 617 0,130 0.257 0.320 0.046 999.00
Cincinmatti, Ohio 618 0.169 .33 0.461 999.00 999.00
Louisville, Ken 619 0.157 0.302 0.427 999.00 999.00
Eversville, Ind 620 0.128 0.230 0.342 99.00 999.00
Cairo, IlL & 0.000 0.2% 0.286 999.00 999.00
Nickman, Ken 622 0.07% 0.201 0.2" 999.00 999.00
Osceols, Ark 623 0.057 0.1 0.222 999.00 999.00
Nemphis, Term 626 0.081 0.168 0.232 99.00 999.00
Nashville, Temn 623 0.161 0.302 0.421 999.00 999.00
Knoxville, Temn 626 0.132 0.28¢ 0.351 999.00 999.00
Chattancogs, Ten 627 0.112 0.182 0.293 999.00 999.00
Guntersville, Ale 628 0.100 0.13¢ 0.240 999.00 999.00
Florence, Ala 629 0.0 0.127 0.228 999.00 999.00
Catooss, Ok 430 0.108 0. 248 0.308 999.00 999.00
Nuskogee, Ok &31 0.900 0.233 0.293 999.00 999.00
Pineblutf, Ark 632 0,007 0.135 0,201 999.00 999.00
Oes Arc, Ark * 633 999.00 999.00 999.00 999.00 999.00
Greenville, Niss 634 0.043 0.131 0.188 999.00 999.00
Vieksburg, Miss &33 0.036 0.110 0.164 999.00 999.00
Monros, La * 636 999.00 999.00 999.00 999.00 999.00
Lewiston, ldshe 638 999.00 999.00 999.00 999.00 0.182
Central Py, vash 639 999.00 999.00 999.00 999.00 0.1%%
Pasco, Wash &0 999.00 999.00 999.00 999.00 0.122
Roosevelt, Wash 61 999.00 999.00 999.00 999.00 0.048
The Datl, Oreg 62 999.00 999.00 999.00 999.00 0.056
new Orleans, Lo 702 0.00 999.00 999.00 999.00 999.00
Portiend, Oreg 733 999.00 999.00 999.00 999.00 0.00




V. DEEP DRAFT SHIP COSTS

Shipping costs from U.S. ports to foreign demand locations were furnished
by the Corps (Galveston District). Comparative rate data were also obtained
from USDA. In severa! cases, the estimated costs were adjusted to more nearly
represent rates shown in the historic rate data.
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Table 2,10 (continued next page)

Deean Ship Cost Froe U.S. Esst, Bult and Nest Coast Ports to Selected World Reglons 1/

(1988 Vesss! Dperating Costs)

' ) )

EAST COASY t BILF COAST ] WEST COAST )

¢ e tCorpus ¢ Ban Long San 8

Channal  Mid Atlantic 2/ ¢ Charleston  oMew Orleans tHouston-Balveston  sChristls BesttlesPortlandeFranciscos Beach s Diego ¢

Depth ¢ ' ’ ] $-wcemnp ' ’ ¢ (I ]

Forelgn Reglon ) « 8 L} 50 ¢« 33 ® o 45 3 ¢+ 0 8 30 # 43 ¢ 60 ¢ 40 o 0 0 B0 ¢ 35 @
gcendinavia (Copenhagan) 390 1250 12,30 12.50 ¢ 1040 13,30 015,00 1.0 @ 0032 1,32 14.32 0 18,830 2775 ¢ 27300 25.47 0 20.49 ¢ 26.40 ¢
North Csntral Europe {Rotterdas) 50 ¢+ 10.88 0.97 408 0 12,48 10,82 012,48  9.22 ¢ 15,40 12.88  9.47 2 13,04 v 25,09 ¢ 2504 0 23,04 ¢ 22.88 ¢ 20.80 ¢
South Nest Europe (Lisbon) B L9 7,92 7.92 % 10,07 1003 #10.60 1088 ¢ 13,48 10,08 11.08 0 11,30 ¢ 25.01 ¢ 25,37 ¢ 23.96 ¢ 22.40 » 0.34 ¢
Breat Britain (Liverpool) 50 1025 0.47 0.7 ¢ 11,60 10,43 111,48 11,48 ¢ 14,40 1009 1850 12,11 ¢ 25,32 ¢ 2008 23.00 0 22.11 ¢ 20.00 8
Adriatic (Venice) 30 1095 12,30 12,30 ¢ 15,82 15.54 ¢15.09 15.00 # 10,80 13,50 19.50 ¢ 15,74 ¢ 29.37 ¢ 20.93 ¢ 27.18 s 20.17 ¢ 20.14 &
USSR {Leningrad) 388 157 14,57 5097 ¢ 15,39 1437 817.92 17,92 0 [B.A0 10,00 10,44 0 1075 ¢ 30.08 ¢ 29.59 0 2772 0 26.72 % 2.0 s
€ast Block Ewropean {Black Sm) 308 16.07 1328 991 ¢ 17.00 14.05 *15.99 10.90 ¢ 19.07 14,865 12,090 15,90 % 22.98 ¢ 32.99 % 2939 ¢ 20.43 ¢ 20.43 ¢
East Mediterranean (Aqabal 306 16,32 1346 .94 0 10,39 14.9% 815,30 12,09 0 2058 16.92 12.30 s 17040 2074 ¢ 30.27 ¢ 29.2b 8 20.18 ¢ 3045 ¢
North Africa (Algiersi Be 12,25 12.2512.25 8 13.30 12,92 #15.90 1390 ¢ 1545 16,45 1h.45 ¢ 14,78 ¢ 2781 ¢ 27.35 ¢ 25.37 # 22.76 ¢ .57 ¢
Red Sea (Massaval e 20,17 201720178 21,49 20,80 224,47 20,47 ¢ 29,02 25,02 23.02 8 25.30 ¢ 40.36 ¢ 39.88 % 37.94 # 35.90 ¢ 41,90 ¢
Cast Africa iBeira) 300 3243 32,43 32.43 ¢ 32.32 32,32 434040 3000 ¢ 3481 3081 34,00 0 35200 Q9.42 0 .10 % Q4.49 ¢ 50.56 0 49.42 ¢
West Africa (Daker) 360 100 10,00 10,00 @ 0078 11,50 413,93 13.93 0 0440 448 1448 0 14,81 0 240,85 ¢ 20201 25.70 0 27,00 ¢ 26.82 ¢
Parsian Bulf (Khawr Al Aeaya) Jo8 1920 19,17 12,20 0 20.07 19.57 #17.04 13.70 # 22,02 17.33 1393 0 1030 0 5.2 ¢ 2045 % 2471 0 §4.28 0 30.97 ¢
Vest Asla (Pt Muhamasad Bin Qase) 43 ¢ 18,25 1443 10,45 0 25,84 18,73 917,30 17.30 ¢ 22.27 17,53 17.53 ¢ 17.30 % 17.06s 22,78 ¢ 23.24 0 19,23 0 32.75 ¢
Bcuth East Asia (Slngapore) Joe 30.08 24.72 10.00 # 30.42 35.44 027.6f 20.08 ¢ 34,09 28,00 20.37 ¢ 20,34 ¢ 12.30% 20,97 v 21.50 ¢ 13.87 ¢ 20.83 ¢
Taluan (Kaohsiung) 3o e 3137 25.94 18.08 ¢ 33.38 30.00 31.00 2295 ¢ 3163 31.43 .40 3048 9700 1992 17.10 ¢ 980010004 ¢
Xorea (Pugan) M 2950 2990 29,38 ¢ 31,03 20.43 020,16 28.14 ¢ 20.06 20.44 20.4h 0 20,09 ¢ JA.34 0 132 % 530 2 1420 0 15.26 ¢
dapan (Yokohana) e 2. 2297 16700 2902 20,15 026,76 28.99 ¢ 27.06 27,08 27,06 0 27.09 % 7629 12,42 ¢ 13440 15141309 ¢
Ching (Shanghaf! B E 32,70 2.7 32.74 % 31,82 31.02 31,90 31,90 4 32,22 32,22 32,22 # 32.26 ¢ 14050 1540 % 10.47 ¢ §4.40 ¢ 14,10 8
brazl) (SE Brail) 50+ 13.% 1.70 0.2 % 16.63 13.42 010.32 .80 ¢ 14,72 10.52 B.97 ¢ 10830 2391 % 29,10 ¢ 23490 22,560 27.80 ¢
West Mexico (Nanzaniilo) 0 11,5 1156 11,300 10,27 1070 0 .00 9,494 10.48 000 000 % 1042 ¢ 10502 10.30¢ B.20¢ 7.070 1. e
Eant Mexlco (Tasplco) 12¢ 473 679 4,730 552 3520274 270 193 L93 1950 L% (B.YRe (D00 0 15,380 19.24 0 15,029
West South Aserica Callan) S0 & 10.41  10.91 10.81 & 10,02 0.51 2(0.20 10.20 ¢ 9.06 9.06 9,06 9.00¢ D36 1495 12,70 ¢ 5,474 12,03 ¢
Central MAeerica (Maracaibo) M 570 .70 3700 A% A% s5.33 5350 3 50 M0 5430 0010 5030 1293 0104501118 s
Cartbbean (San Juan) Joe 3.4 60 3600 AW A9 7.8 7.1 .46 7.84 2860 T 21,000 2000 0 1027 0 (6520 16,20 ¢

17 Transportation costs were calculated using the appropriate origin or destination constraint.

2/ The N1¢ Atiantic region Includes Norfolk, Baltiscre, Philadelphls and New York. Welghted aileages were calculated for thiw reglon based on the relative sharee

shippsd froa the four ports. Norfolk and Baltisore account for nsarly %0 percent of the hietorical Mid Atlantic grain exports.



Table 2.10 tcontinued)
Ocean Ship Cost From U.9. Breat Lakes Ports to Selected Norld Regions 1/
{1988 Vessel Dperating Costs)

CHICABD (] MYCIY 8 piym™ []

" Dlemet  Via ¢ Direct Via ¢ Oirect Via ]

3 Baie @ 3 bale 0 L7} Bale *

Channel Conean 4/¢ Conean ¥/ Comean ¥/ '

Depth ¢ ] ¥ ]

Forelgn Reglon #tr ¢ 7 S0+ ¢ 21 %0+ 0 n 30+ ]
Scandisavia (Copenhagan! Ne B 1007 .48 17.47 ¢ 1.0y 2.0 ]
North Central Europe (Rotterdas) 50¢ 25,38 4L03¢ 28.45 12.83 ¢ 1293 3.8 '
South West Europe (Lishon! B 0.0 15410 2.% 13.80 0 1", 23.01 ]
Breat Britain (Liverpool) 30 0.9 154830 2.9 1.03¢ 1na 1.4 ]
Adelatic (Venicel e 30.%0 19.05¢ 2.7 11.15¢ 1. 5.8 J
USSR (Leningrad} Ne NN N0 077 1.0 19.02 .48 ]
East Diock European (Black Sea) 0¢ 37,03 17.5¢ 35.03 15.9% ¢ 1.3 .40 t
East Mediterranaan (Rqaba) 50¢ 3.7 17.3%¢ 3.3 15.7% ¢ 1.7 3.22 ¢
North Africa (R1glers) e 2.4 1120 5.0 N9 17.¢ 22.91 ]
Red Sea (Massam) e w7 .04 N BUu-r 3.0 2.12 '
East Africa (Belral 00 3527 40700 5.9 N.ve nu Nn ]
West Africa (Dakar) Qe 2.1 IS 2.2 .93 ne on.n ]
Persian Bulf S0¢ 3044 20.07¢ 52.80 10.47 ¢ 19.89 355.12 ’
West Asia [Pt Mubamanad Bin Bsss) 43 ¢ 41,08 0.9 ¢ %0 N30 a.n .40 ¢
South East Asis (Singapore! 50¢ 70,30 Yo.l4 ¢ 76,31 8.5 20.9% 7.7 s
Talwan (Kachsiung! She 2.4 20400 .56 28.00 ¢ 8.2 n.oo ]
Korea (Pusen! e .94 U 7.5 40.30¢ 0.7 3.9 )
Japan 1Yokohana! She 40,10 27.03¢ .12 5.3 5.0 0% ]
China (Shanghal) IJe 2.5 55 2.0 3.9 " 7.0 )
Sraril (SE Brazil} 50¢ .23 1.3 .37 150 1.1 .07 [}
Nest Mexico (Manzanilio) e UM 2.22¢ 32.08 21.82¢ 2.0 3.9 ]
East Mexico (Tampico) 32¢ 578 1093 ¢ B0 11,330 17.13 .8 '
¥est South Aserica (Callao) S0e 32,82 21,78 ¢ 0.5 20.30 ¢ 20.80 3100 ]
Contral Paerica (Maracalbol 0 5.0 10410 23,02 14,01 ¢ 15,3 23.88 '
Caribbean (San Juan) o0& 21,80 10.% ¢ 19.82 18.94 ¢ 17.30  18.32 )

17 Transportation coats were calculated using the appropriate orlgin or destination constraint.
2/ The Nid Atlantic region Includes Norfolk, Bsltisors, Phlladelphis and New York, Welghted ailieages wera
calculstod for this region based on the relativa shares shipped fron the four ports. Norfolk and Baltisers
sccount for nearly Y0 percont of the hstorical Mid Atlantic grain sxports.
3/ Transportation cost was calculated for direct shipseat #ros Chicago, Bay City or Duluth to the foraign destinatlon reglon.
&/ Intludes round telp weighted transportatlon cost of 30.90 for a lsker travaling from Chicago to Bafe
Cosraup $7.03 #roe Day City) and $7.43% fros Dulath. Pale Cossan 9 a transhipplng point where graln is off-lcaded
fron Jakers on to large ocean-going bulk carriors,
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ship Rates by Wheat Type

PORTLANO

Ourum

0.765
0.718
0.710
0.697
0.810

0.829
0.924
0.848
0.766
1.117

1.319
0.679
0.685
0.638
0.587

0.447
0.401
0.213
0.459

Soft

0.765
0.718
0.710
0.697
0.810

0.829
0.643*
0.609*

0.766

1.117

1.319
0.679
0.426*
0.500*
0.350*

0.272*
0.401
0.213
0.459

99.999 99.999 99.999 99.99¢9

SEATTLE
PORT HRS HRW OQurum  Soft HRS HRW
Scandinavia 0.777 0.777 0.777 0.777 0.765 0.765
N.C. Europe 0.703 0.703 0.703 0.703 0.718 0.718
S.W. Europe 0,723 0.723 0.723 0.723 0.710 0.710
1slands 0.709 0.709 0.709 0.709 0.697 0.697
Adriatic 0.822 0.822 0.822 0.822 0.810 0.810
USSR 0.841 0.841 0.841 0.841 0.829 0.829
E. Block Eur 0.643 0.643 0.843* 0.643 0.643* 0.924
E. Mediterra 0.609 0.609 0.809* 0.609 0.609* 0.848
N. Africa 0.779 0.779 0.779 0.779 0.766 0.766
Red Sea 1.130 1.130 1.130 1.130 1.117 1.7
E. Africa 1.38¢ 1.384 1.384 1.384 1.319 1.319
W. Africa 0.696 0.696 0.696 0.6%96 0.679 0.679
Persian Gulf 0.426 0.426 0.426 0.426 0.426* 0.685
W. Asia 0.500 0.500 0.500 0.500 0.500* 0.638
S.E. Asia 0.350 0.350 0.350 0.350 0.350* 0.587
Taiwan 0.272 0.272 0.272 0.272 0.272* 0.447
Korea 0.402 0.402 0.402 0.402 0.401 0.401
Japan 0.213 0.213 0.213 0.213 0.213 0.348*
China 0.466 0.466 0.466 0.466 0.459 0.459
Canada 99.999 99.999 99.999 99.999
W. Mexico 0.296 0.296 0.296 0.296 0.291 0.291
E. Mexico 0.532 0.532 0.532 0.532 0.517 0.517
M.S. America 0.240 0.240 0.240 0.240 0.240 0.419*
Cent America 0 417 0.417 0.417 0.417 0.405 0.405
Caribbean 0 588 0 588 0.588 0.588 0.571 0.571

0.291
0.517
0.240
0.405
0.571

0.291
0.517
0.240
0.405
0.571
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Ship Rates by Wheat Type

PORT

Scandinavia 0.
N.C. Europe 0.
S.W. Europe 0.
Islands 0.
Adriatic 0.

USSR

E. Block Eur
E. Mediterra
N. Africa
Red Sea

-0 0O 0o O

E. Africa

W. Africa
Persian Gul f
W. Asia

S.E. Asia

o0 0O O -

Taiwan
Korea
Japan
China
Canada

W. Mexico 0.
E. Mexico 0.
W.S. America 0.
Cent America 0.
Car1bbean 0.

.80006

HRS

713
668
660
646
761

776
.823
.819
.710
.062

.251
722
.692
.651
.604

479
.430
.376
517

230
459
357
351
512

SAN_FRANC1SCO
Soft

HRW

0.713
0.668
0.660
0.646
0.761

776
.823
.819
.70
.062

-0 O o O

.251
722
.692
.651
.604

00 0O O -

479
.430
.376
517

0.230
0.459
0.357
0.351

Durum

-0 00 O [~ K-~ ~ B~ B =]

0 0O 0O O =

[T~ I - I~ I - ]

.SOOOO

.713
.668
.660
.646
.761

.776
.823
.81¢9
.710
.062

. 251
.722
.692
.651
.604

479
.430
.376
.517

.230
459
.357
.351
.512

-0 0O O O [~ 2~ T~ B~ I~ ]

OO0 0 O =

[~ 2 = T - T~ I~ ]

B8oooo

713
.668
.660
.646
.761

.776
.823
.819
.710
.062

.251
722
.692
.651
.604

479

.430
376

517
999

.230
459
357
.351
.512

HRS

0.686
0.641
0.633
0.619
0.733

0.748
0.572
0.677
0.637
1.033

1.416
0.767
0.456
0.538
0.388

0.270
0.399
0.210
0.459
99.999

0.198
0.427
0.187
0.321
0.463

LONG BEACH
HRW  Durum
0.686 0.686
0.641 0.641
0.633 0.633
0.619 0.619
0.733 0.733
0.748 0.748
0.572 0.572
0.677 0.677
0.837* 0.637
1.033 1.033
1.416 1.416
0.767 0.767
0.456 0.456
0.538 0.538
0.388 0.388
0.270 0.270
0.399 0.399
0.210 0.210
0.459 0.459
99.999 99.999
0.198 0.198
0.427 0.427
0.187 0.187
0.321 0.321
0.463 0.463

Soft

0.686
0.641
0.633
0.619
0.733

0.748
0.572
0.677
0.637
1.033

1.416
0.767
0.456
0.538
0.388

0.270
0.399
0.210
0.459
99.999

0.198
0.427
0.187
0.321
0.463

OO0 O O = [~ K-~ T - B~ I —~ ]

[=- B = TN = I o B - ]

-0 0O Qo0

.SOOOO

HRS

761
.696
.687
.672
.788

.796
.572
.853

73

.384
.751
.979
017
.667

.480
427
.369
.453

.202
421
.337
.312
.455

-0 O o O [~ 2~ T - B ~ I~ ]

0 0O 0O O =

(== - T - I - T - ]

_80@90

SAN DIEGO
HRW  Durum
41 0.761
.696 0.696
.687 0.687
.672 0.672
.788 0.788
796 0.796
.572 0.572
.853 0.853
.688 0.688
A73 173
.384  1.384
751 0.751
.979 0.979
917 0.917
.667 0.667
.480 0.480
427 0.427
369 0.369
.453  0.453
999 99.999
.202 0.202
L4621 0.421
.337 0.337
.312 0.312
.455 0.455

[~ 2 - I~ B - I~ ]

- 0O 000

(=T - N - I~ I ]

OO0 O -

_SOOOO

Soft

741
.696
.687
.672
.788

.796
572
.853
.688
73

.384
.751
979
917
.667

.480
427
.369
.453

.202
4621
.337
.312
455
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sShip Rates by Wheat Type

MOBILE
PORT HRS HRW Durum  Soft HRS HRW
Scandinavia 0.443 0.443 0.443 0.443 0.443 0.443
N.C. Europe 0.349 0.349 0.349 0.349 0.349 0.349
S.V¥. Europe 0.299 0.299 0.299 0.299 0.299 0.299
tslands 0.321 0.3217 0.321 0.321 0.321 o0.321
Adriatic 0.423 0.423 0.423 0.423 0.423 0.423
USSR 0.502 0.502 0.502 0.502 0.502 0.502
E. Block Eur 0.448 0.448 0.448 0.448 0.448 0.448
E. Mediterra 0.462 0.462 0.462 0.462 0.462 0.462
N. Africa 0.445 0.445 0.445 0.445 0.465 0.445
Red Sea 0.685 0.685 0.685 0.685 0.685 0.685
E. Africa 0.685 0.685 0.685 0.685 0.685 0.685
W. Africa 0.956 0.956 0.956 0.956 0.956 0.956
Persian Gulf 0.390 0.390 0.390 0.390 0.390 0.390
M. Asia 0.477 0.477 0.477 0.477 0.477 0.477
S.E. Asia 0.484 0.484 0.484 0.484 0.484 0.484
Taiwan 0.292 0.292 0.292 0.292 0.292 0.292
Xorea 0.869 0.869 0.869 0.869 0.869 0.869
Japan 0.405 0.405 0.405 0.405 0.405 0.405
China 0.749 0.749 0.749 0.749 0.749 0.749
Canada 99.999 99.999 99.999 99.999  99.999 99.999
W. Mexico 0.266 0.266 0.266 0.266 0.266 0.266
E. Mexico 0.077 0.077 0.077 0.077 0.077 0.077
W.S. America 0.286 0.286 0.286 0.286 0.286 0.286
Cent America 0.150 0.150 0.150 0.150 0.150 0.150
Car ibbean 0.201 0.201 0.201 0.20% 0.201 0.201

Durum

(+0.05)

0.493
0.399
0.349
0.371
0.473

0.552
0.498
0.512
0.495
0.735

0.735
1.006
0.440
0.527
0.534

0.342
0.919
0.455
0.799
99.999

0.316
0.127
0.336
0.200
0.251

0
0
0

0.
0.

L= = 2 — I~ T — ] oo oo o

3°°°°

[— I — I — I — I ]

NEW ORLEANS

Soft

443
.349
.299
321
423

.502
.448
462
445
.685

.685
.956
.390
477
.484

.292
.869
.405
.749
.999

.266
.077
.286
.150
.201

_ GALVESTON

HRS

0.457
0.438
0.377
0.403
0.527

0.516
0.556
0.575
0.461
0.701

0.975
0.405
0.617
0.624
0.955

0.292*
0.797
0.389
0.902

99.999

0.293
0.055
0.254
0.165
0.214

HRW

0.457
0.438
0.377
0.403
0.527

0.516
0.556
0.575
0.461
0.701

0.975
0.405
0.617
0.624
0.955

0.334
0.797
0.389
0.902
99.999

0.293
0.055
0.254
0.165
0.214

Durum

(-0.05)

0.407
0.388
0.327
0.353
0.477

0.466
0.506
0.525
0.411
0.651

0.925
0.355
0.567
0.574
0.905

0.284*
0.747
0.339
0.852

99.999

0.243
0.055
0.204
0.115
0.164

[— I — I — I — Y — ] (= — I — I — R — ]

(= — I — I — I — ]

[— I — I — Y — Y — ]

.3°°°°

Soft

457
.438
377
.403
.527

516
.556
575
.461
701

975
.405
617
.62¢
.955

.33
797
.389
.902
999

.293
.055
.254
.165
.21
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Ship Rates by Wheat

CHARLESTON

PORT HRS

Scandinavia 0.405
N.C. Europe 0.349
S.W. Europe 0.310

1slands 0.325
Adriatic 0.471
USSR 0.431
E. Block Eur 0.499
E. Mediterra 0.515
N. Africa 0.372
Red Sea 0.602
E. Africa 0.905
W. Africa 0.329
Persian Gulf 0.786
W. Asia 0.746
S.E. Asia 1.076
Taiwan 0.935
Korea 0.869
Japan 0.824
China 0.891
Canada 99.999

W. Mexico 0.316
E. Mexico 0.155
W.S. America 0.281
cent America 0.138
Caribbean 0.138

Type

HRW

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
0.82¢4
0.891

Durum

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

99.999 99.999

0.316
0.155
0.281
0.138
0.138

0.316
0.155
0.281
0.138
0.138

0

Soft

405

0.349

0
0

0.

QO o o o

-0 QO O O

o0 0 Qo

.SQOQQ

310
.325
471

431
.499
.515
.372
.602

.905
.329
.786
.66
.076

935
.869
.824
.89

.316
155
.281
.138
.138

Q0 O oo [— 2 — I~ T — I )

(= — T — I — )

[~ 2~ I~ I~ I =~ ]

SQQOP

HRS

.350
.304
.268
.287
419

.408
.450
.457
.343
.565

.908
.308
.539
51N
.842

.828
.782
917
.999

.324
.189
.29
.160
.158

BAL T IMORE

HRW  Durum
0.350 0.350
0.304 0.304
0.268 0.268
0.287 0.287
0.419 0.419
0.408 0.408
0.450 0.450
0.457 0.457
0.343 0.343
0.565 0.565
0.908 0.908
0.308 0.308
0.539 0.539
0.511 0.511
0.842 0.842
0.884 0.884%
0.828 0.828
0.782 0.782
0.917 0.917
99.999 99.999
0.324 0.324
0.189 0.189
0.291 0.291
0.160 0.160
0.158 0.158

0
0

0.
0.
0.

[— I — T T =~

[— N — T — S — )

o0 o e o

Boeoe

Soft

.350
.304
268
287
419

.Lo8
.450
457
.343
.565

.908
.308
.539
SN
.842

.828
.782
917

.324
.189
.29
.160
.158
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Ship Rates by Wheat Type

PORT HRS

Scandinavia 0.785
N.C. Europe 0.785
S.W. Europe 0.670
Istands 0.682
Adriatic 0.977

USSR 0.882
E. Block Eur 1.041
E. Mediterra 1.016
N. Africa 0.757
Red Sea 1.130

E. Africa 1.582
W. Africa 0.750
Persian Gulf 1.563
W. Asia 1.757
S.E. Asisa 2.265

Taiwan 2.213
Korea 2.124
Japan 1.962
China 2.155
Canada 99.999

W. Mexico 0.976
E. Mexico 0.706
W.S. America 0.915
Cent America 0.683
Car ibbean 0.589

TOLEDO_OH
HRY  Durum
0.785 0.785
0.785 0.785
0.670 0.670
0.682 0.682
0.977 0.977
0.882 0.882
1.0641 1.041
1.016 1.016
0.757 0.757
1.130 1.130
1.582 1.582
0.750 0.750
1.563 1.563
1.757 1.757
2.265 2.265
2.213 2.213
2.124 2.124
1.962 1.962
2.155 2,155
99.999 99.999
0.976 0.976
0.706 0.706
0.915 0.915
0.683 0.683
0.589 0.589

Soft

0.785
0.785
0.670
0.682
0.977

0.882
1.041
1.016
0.757
1.130

.582
.750
.563
.757
. 265

N = e O —

.213
124
.962
.155
.999

SN-DNN

0.976
0.706
0.915
0.683
0.589

HRS

0.761
0.584
0.633
0.640
0.788

0.828
0.707
0.699
0.762
1.040

1.522
0.763
0.796
1.177
1.148

1.130
1.563
1.039
1.690
99.999

0.906
0.755
0.862
0.709
0.742

TOLEDO_BC

HRY Durum
0.761 0.761
0.584 0.584
0.633 0.633
0.640 0.640
0.788 0.788
0.828 0.828
0.707 0.707
0.699 0.699
0.762 0.762
1.040 1.040
1.522 1.522
0.763 0.763
0.796 0.796
1.477 1177
1.148 1.148
1.130 1.130
1.563 1.563
1.039 1.039
1.690 1.690 -
99.999 99.999
0.906 0.906
0.755 0.755
0.862 0.862
0.709 0.709
0.742 0.742

Soft

0.761
0.584
0.633
0.640
0.788

.828
.707
.699
762
.040

-0 000

.522
.763
.796
A77
.148

- e D O -

.130
.563
.039
.690
99.999

- b wh e

0.906
0.755
0.862
0.709
0.742



ship Rates by Wheat

PORT HRS

Scandinavia 0.815
N.C. Europe 0.815
S.W. Europe 0.695
Islands 0.708
Adriatic 1.0%4

USSR 0.915
€. Block Eur 1.079
E. Mediterra 1.055
N. Africa 0.784
Red Sea 1.222

E. Africa 1.641
W. Africa 0.779
Persian Gulf 1.623
W. Asia 1.823
S.E. Asia 2.351

Taiwan 2.297
Korea 2.204
Japan 2.036
China 2.236
Canada 99.999

W. Mexico 1.012
E. Mexico 0.733
W.S. America 0.950
Cent America 0.710
Carbbean 0.611

Type

SAGINAW M}

HRY

0.815
0.815
0.695
0.708
1.014

0.915
1.079
1.055
0.784
1.222

1.641
0.779
1.623
1.823
2.351

2.297
2.204
2.036
2.236
99.999

1.012
0.733
0.950
0.710
0.611

SAGINAW BC

Durum

0.815
0.815
0.695
0.708
1.0%

0.915
1.079
1.055
0.784
1.222

1.641
0.779
1.623
1.823
2.351

2.297
2.204
2.036
2.236
99.999

1.012
0.733
0.950
0.710
0.611

Soft

0.815
0.815
0.695
0.708
1.014

0.915
1.079
1.055
0.784
1.222

1.641
0.779
1.623
1.823
2.351

2.297
2.204
2.036
2.236
99.999

1.012
0.733
0.950
0.710
0.611

HRS

0.783
0.599
0.651
0.659
0.81

0.853
0.728
0.720
0.785
1.074

1.57¢
0.787
0.819
1.216
1.186

1.166
1.616
1.073
1.749
99.999

0.935
0.777
0.889
0.729
0.764

HRW

0.783
0.599
0.651
0.659
0.811

0.853
0.728
0.720
0.785
1.074

1.574
0.787
0.819
1.216
1.186

1.166
1.616
1.073
1.749
99.999

0.935
0.777
0.889
0.729
0.764

Durum

0.783
0.599
0.651
0.659
0.81

0.853
0.728
0.720
0.785
1.074

1.574
0.787
0.819
1.216
1.186

1.166
1.616
1.073
1.749
99.999

0.935
0.777
0.889
0.729
0.764

Sof t

0.783
0.599
0.651
0.659
0.811

0.853
0.728
0.720
.785
074

-

574
.787
.819
.216
.186

- e OO -

.166
.616
.073
749
99.999

- md wm -

0.935
0.777
0.889
0.729
0.764
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Ship Rates by Wheat Type

CHICAGO IL

PORT HRS HRW
Scandinavia 0.876 0.876
N.C. Europe 0.782 0.782
S.M. Europe 0.756 0.756
Istands 0.769 0.769
Adriatic 1.075 1,075
USSR 0.977 0.977
E. Block Eur 1,141 1,141
E. Mediterra 1.120 1.120
N. Africa 0.846 0.846
Red Sea 1.286 1.284
E. Africa 1.703 1.703
W. Africa 0.840 0.840
Persian Gulf 1.683 1.683
W. Asia 1.883 1.883
S.E. Asia 2.411 2.411
Taiwan 2.357 2.357
Korea 2.265 2.265
Japan 2.098 2.098
China 2.298 2.298
Canada 99.999 99.999
W. Mexico 1.076 1,074
E. Mexico 0.794 0.794
W.S. America 1.004 1.004
Cent America 0.770 0.770
Caribbean 0.671 0.671

CHICAGO BC
Durum  Soft HRS HRW  Durum
0.876 0.876  0.841 0.841 0.841
0.782 0.782  0.658 0.658 0.658
0.756 0.756 0.710 0.710 0.710
0.769 0.769 0.716 0.716 0.716
1.075 1,075 0.870 0.870 0.870
0.977 0.977 0.911 0.911 0.911
1.141 1,141  0.787 0.787 0.787
1.120 1.120 0.779 0.779 0.779
0.846 0.846  0.846 0.844 0.844
1.286 1.284  1.131 1.131 1.131
1.703 1.703  1.632 1.632 1.632
0.840 0.840  0.846 0.8446 0.844
1.683 1.683 0.878 0.878 0.878
1.883 1.883  1.274 1.274 1.274
2,611 2,401 1.264 1.244 1.244
2.357 2.357 1.225 1.225 1.225
2.265 2.265  1.676 1.674 1.674
2.098 2.098  1.131 1.131 1.3
2.298 2.298  1.807 1.807 1.807
99.999 99.999  99.999 99.999 99.999
1.07¢ 1.074  0.992 0.992 0.992
0.794 0.79¢  0.836 0.836 0.836
1.006 1.004  0.948 0.948 0.948
0.770 0.770 0.788 0.788 0.788
0.671 0.671  0.823 0.823 0.823

Soft

0.841
0.658
0.710
0.716
0.870

0.911
0.787
0.779
0.844
1.134

1.632
0.844
0.878
1.274
. 244

-

.225
674
A3

1.807
99.999

- . -

0.992
0.836
0.948
0.788
0.823
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Ship Rates by Wheat

Type

____DULUTH

PORT HRS

Scandinavia 0.890
N.C. Europe 0.614*
S.W. Europe 0.708
Istands 0.783
Adriatic 1.089

USSR 0.990
E. Block Eur0D.783*
E. Mediterra 1.134
N. Africa 0.800*
Red Sea 1.297

E. Africa 1.716
W. Africa 0.800*
Persian Gulf 1.697
W. Asia 1.898
S.E. Asia 2.426

Taiwan 2.372
Xorea 2.276
Japan 2.112
China 2.251
Canada 99.999

Y. Mexico 1.087
E. Mexico 0.807
W.S. America 0.958
Cent America 0.723
Caribbean 0.564

HRW

0.8%90
0.735
0.708
0.783
1.089

0.990
1.154
1.134
0.859
1.297

1.716
0.854
1.697
1.898
2.426

2.372
2.276
2.112
2.251
99.999

1.087
0.807
0.958
0.723
0.564

MN DULUTH BC
Durum  Soft HRS HRY  Durum
0.690* 0.890 0.858* 0.798 0.798
0.585* 0.735 0.615 0.615 0.565*
0.6408* 0.708 0.707* 0.667 0.567*
0.583* 0.783 0.673 0.673 0.673
0.889* 1.089 0.827 0.827 0.827
0.790* 0.990 0.868 0.868 0.868
0.954* 1.154 0.784 0.784 0.984"
0.934* 1.134 0.736 0.73% 0.936*
0.659* 0.859 0.801 0.801 1.001*
1.297 1.297 1.088 1.088 1.088
1.716 1.716 1.589 1.589 1.589
0.854 0.854 0.801 0.801 0.801
1.697 1.697 0.835 0.835 0.835
1.898 1.898 1.231 1.231 1.231
2.426 2.426 1.201 1.201 1.201
2.372 2.372 1.182 1.182 1.182
2.276 2.276 1.632 1.632 1.632
2.112 2.112 1.088 1.088 1.088
2.251 2.251 1.764 1.764 1.764
99.999 99.999 99.999 99.999 99.999
1.087 1.087 0.949 0.949 0.949
0.807 0.807 0.793 0.793 0.793
0.958 0.958 0.905 0.905 0.905
0.723 0.723 0.745 0.745 0.745
0.564 0.564 0.780 0.780 0.780

Soft

0.798
0.615
0.667
0.673
0.827

0.868
0.784
0.736
0.801
1.088

1.58¢9
0.801
0.835
1.231
1.201

1.182
1.632
1.088
1.764
99.999

0.949
0.793
0.905
0.745
0.780
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ORIGIN

GT
GT
GT

LAK
LAK
LAK

JAPAN

ST
ST
us
us
us
us
us
us
us
us
us

LAW
LAW
ATL
ATL
ATL
GuL
GUL
GUL
PAC
PAC
PAC

DEMAND

JAPAN

N AFRICA
N. C. EUR
N AFRICA
N AFRICA
N. C. EUR
JAPAN

N AFRICA
N. C. EWR
JAPAN

N AFRICA
N. C. EUR
JAPAN

N AFRICA
N. C. EUR

SAS

AVGRATE

25.5000
26.2058
18.9273
26.5000
19.5000
40.0000
16.1875
15.9000

8.7833
15.6775
17.0862

9.0042
10.8450
25.2460
14.5000

7:46 Tuesday, March 6, 1990

FREQ

54
22

18

219
145
159
30
37

TOTWHT

25000.00
1014590.29
390000.00
27500.00
22000.00
87000.00
168000.00
485000.00
110000.00
11148608.73
3622740.82
9968100.00
1445500.00
1051650. 21
20000.00

99
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Shipping Rates, ERS Data, 1986 (Cents Per 60 # Bushel)

Region GT LAK ST LAW U.S. ALT U.S.GULF U.S. PAC
Cents/60#Bu

SCANDINAV 39.55 17.59 21.55 25.58 31.53

N.C. EURO 39.63 18.44 19.50 19.01 39.38

S.W. EURO 43.06 21.05 21.55 25.66 38.18

ISLANDS 42.41 21.16 25.64 26.89 28.64

ADRIATIC 44.45 22.50 22.50 34.15

USSR

E. BLOCK 25.23 35.13 28.85 33.85

E. MEDITE 39.65 25.58 30.25 38.97 45.68

N. AFRICA 65.02 41.18 48 .27 61.12 52.17

RED SEA 29.73 65.40

E. AFRICA 46.36 77.24

W. AFRICA 51.82 54.55 64.96

PERSIAN G 59.32 41.10 30.00 37.50 37.09

W. ASIA 45,52 56.32 48.65

S.E. ASIA 64.17 39.55

TAIWAN

KOREA 28.58 24.25

JAPAN 57.87 35.15 30.49 28.12

CHINA 48.71 35.43 30.11

CANADA

W. MEXICO 74.45 20.45 18.11 38.86

E. MEXICO 74 .45 20.45 18.11 38.86

W.S. AMER 62.18 36.14 35.45 47.10 35.81

CENT AMER 60.00 . 31.36 28.96 33.57

CARIBBEAN 49.83
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Vi. Progress - Valijdation

Model Solution

Corn

Soybeans

Sorghum

Hard Red Winter Wheat
Hard Red Spring Wheat
Soft Wheat

Durum

Data presented in this section i1nclude a solution for each model and a

summary table showing mode! soolution export flows compared with USDA trade
data. The solution for the soyean model! has not been calibrated.
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Corn

port Model
Mobile 42.9
New Orleans 1127.1
Galveston 10.7
Corpus C. 5.2
Brownsville 0
Charleston 0
Baltimore 41.8
Toledo 18.4
Saginaw 0
Chicago 22.5
Duluth 0
Seattle 98.8
Portland 158.3

S Francisco 0

Long Beach 0
San Diego 0
Baie Comeau 28.3

Total 1596.6

1/ Model solutions as of September 26, 1990.

FGIS

42.2
1124.7
10.4

5.8
0
0

84.0
21.9

22.4
1.3

99.2
158.1

27.4

1597.4

Comparison of Export Flow Patterns By Port 1/

Soybeans
Model FGIS
8.4 43.5
415.1  633.3
51.5 12.0
1.2 10.0
0 0
6.0
}> 22.4
91.5
0 18.5
0 0
0 8.7
0 9.1
0 9.6
8.5 12.6
0 0
29.0 0
0
183.9 1.8
7m77.3 1.5

Sorghum
Model FGIS

31.6 12.2
83.5 83.5
51.1 51.3
20.7 20.2

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0.3

9.7 9.9

0 0

0 0

0 0

0 0
177.4  177.4

Hard Red
Winter Wheat
Model FGIS

Million Bushels

19.9 19.4
0 0.5
431.0
446.9 <{
16.4
0 0
0 0
0 0
0 0
0 0
0 1.4
0 0.3
2.6 2.6
79.6 79.9
0
12.7
13.6
0
0.7 0
563.6 564.2

Soft Wheat
Model FGIS
5.0 5.0
108.9 109.4
1.3 1.3
0 0
0 0
16.5
} 254
6.9
0 0.6
0 0
0 0
0 0.1
5.6 5.6
177.4 177.4
0 0
0 0
0 0
0.8 0.4
322.4 323.2

Durum Wheat
Model FGIS
0 0
4.2 4.6
25.4 27.5
0 0
0 0
0 0
0 0
0 0
0 0
0 0
35.1 33.1
0 0
0.8 0.8
0.6
1.6
1.0
0
4.2 2.1
71.6 69.7

Hard Red
Spring Wheat
Model  FGIS

0 0.4
48.6 49.5
16.8 16.9

0 0

0 0

0 0

0 0

0 0

0 0

0 0
21.6 20.6

0.6 0.6
89.0 88.9

0 0

0 0

0 0

1.5 1.6

179.4 178.4



Corn
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itk OPTIMAL SOLUTION *rirwrrwaw
TOTAL COST 32268814384,

CORN SHIPMENT PROBLEM, BAIE COMEAU ADDED - RULLER, GRANT, TEH,
WNIT = 1 (THOUSAND BUSHEL)
SUPPLY 3623116.
DEMAND 3622837 .

& &, &, 3038
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1 Network Generator For Grain (CORN) Shipment Problem

CORN SHIPMENT PROBLEM - RILLER, GRANT, TEH, FELLIN
1

CRIGIN/DESTN MDE ~ SUPPLY SHIPMENT BY TIME TOTAL  WNIT TOTAL  HADLING
1 2 3 4 SHIPMENT  COST HAULING COST  COSTS

S 111 ALDANDR, LA 314.

P 702 NE&W CRLE, LA R 314. 00. 00. 00. 314, 0.17360  54510. 45373.

SO05 NES, A 161917,

D 086 CEDAR RAPIIA T 38762. 3872 38762, 38742, 154968. O0.10870  16845408.  29354040.

D OSB3 OKCITY & R 4130.  28%. 00. 00. %9, 0.43680 3BSIB. 119119

S 139 ARRA, 1L 8.

DO TLER  TX R 92, 962, 962, 92, 3%8.  0.48160  1853197. 659624,

P 710 CHICA®, IL T 00. 968. 5%7. 417, 19600, 0.04262  &5343.  3368240.

S 068 ASTIN, TX 4055,

P 703 GALVESTN, TX R 00.  4034. 00 00. 4034, 0.19040  76807%.  S58913.

S 163 BATILE C, MI 4.

D 301 BANGR M R 4106. 4106, 4106, 4106, 1642, 0.96560 161874%.  2815402.

DBIKAE  PA R %, 4%%. 4%, 4%, 1976. 0.38540  7635%.  338726.

P708TOEDO, O T 00. &%, 7683.  379. 18396, 0.11290 2076875.  3161353.

PTI7TOLEDO, BC T *00. 162, 4550, &M, 1093. 0.1120 1233187.  1877118.

S 015 BISMARX, ND 42029,

D 351 BILLINGS MT R 107, 17, 1107, 1107, W2B. 034160  1512605. 755048,

D 713 PORTLAD CR R SR, SR, 381 00. 7451, 0.87920  65509M19.  1277250.

D 311 SEATILE WA R &73. W8, 56, &7, 30150. 0.9180 27689760.  5168313.

$ 02 BROCKING, D 135166.

DOTI BEMIDJI M T 1291, ™. 1. 19, 5166. 0.29531  152%81.  G7BIES.

D 715 L.A. e R 70. WD, L. 41686, 97630. 1.00800 98411040. 16735735.

R 609 SIOX CT, 1A T 00. 11616, 1B0.  9W7. 3093, 0.14666  4TOKS7. 54731

S 162 CADILLAC, MI 10053.

D 302 RUTLAD VT R 00. 00. 35. 6338, 10053. O0.75600 7600068, 1723285,

S 154 CAMBRIDG, OW 2%,
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P 707 BALTIMR, M
S 351 CASPER, WY
D 381 SALT LA UT
S 032 CWADRON, NE

0 381 SALT WK T
D 311 SEATTLE WA

S 092 CHILLICD, MO
D 213 ALBANY GA
D 052 BARTESVILLK
D 191 GREENXD MS
D 102 HXIE AR
D 047 INDEPEND KS
D 181 JACKSON TN
D097 JPLIN MO
0 104 LITTLE ROCAR
§ 153 CHILLICD, OH
P 707 BALTIMR, MD
S 09% CLINTON, M
D 104 LITTLE ROCAR
S 144 couMas, IN
D202 MNT@D AL
S 083 DECCRAH, 1A

R 603 MCGREGCR, 1A

S 131 DE KALB ,IL

S 084 DENISON, 1A
R 610 OMHA, NE
S 130 DDXN, I
D 192 HATTIESBLRMS
D 221 TALLAMASSEFL
D 222 WINT KAV FL
D 133 CHAMPAIGEIL
P 710 CHICA®, IL

S 121 EAICLAIR, WS

o0 -

- = ® 4 ™ XV - X

-~ 0 ® ”®

524.

116.
00.

3342.
567.
00.

9220,
00.
260
00.
00.
00.
5858.
2287,
00.

22535,
21862.

22107.
S713.

23062,
10650,

602,
00.

00.

142148,
00.

148080.
8560.
8ubh.
8%,
11357,
00.

1397.

13700. 00.
00 549.
567. 18.
=2 1468.
10348. 4608,
2603, 2603,
00. 00.
00. 00.
00. 592.
5858. 5858.
2287, 2287.
00. 00.
538. 17,
5713. 5713.
12178. 00.
48119, 3k617.
2036, 2450
8560. 8560.
8464 Babh.
8% 8%,
1n357. N357.
00 7.

106

00.

567.

00.

8

18.

4968.

1866,

97622.

2210.

14224.

1116.

1152.
2150.

%5.

22107,

142148.

0.29680

0.38553

0.55864
0.50160

0.71120
0.28%
0.50400
0.37520
0.24550
0.34160
0.23670
0.40526

0.23520

0.25813

0.33600

0.06884

0.07514

0.50960
0.7112
0.85120
0.16240
0.10556

421684

430248.

L3326,
1974504,

17206062,
2976920
3690792.
1266300.

145338.

2165332
301920.

65907464 .

7748832,

612737,

2055368,

211393,

218212
375410.

4167164,
197241
155309
578543.
112137,
4016714.
1732814,
141118.

4187508,

15961249.

10680583,  3963210.

174648704
24078388,
2A877492.
737707,
314556.

S860621.
5803596
5412758.
7787268.

512113.



D 183 KNVILL ™

$ 134 EFFINGHA, IL

D 251 CHARLOTTESVA
D 201 GADSDEN AL

S 164 FLINT, Ml

D 231 COLUUMBIA SC
D 292 WATERTWN NY

P 718 SAGINAW, 8C T

S 141 FCRT WAY, IN

D 707 BALTIMORE M

S 132 GALESRR, IL

R 616 PECRIA, IL

S 046 GARDEN C,

&

D 064 ABILENE
D 061 AMARILLO
D 051 ENID

D 050 GUYMN
D 411 ROSWELL

EFRKRIA

S (34 HASTINGS, NE
P 713 PORTLAND, R
S 142 INDIAP, IN
D 183 KNKVILL
D 22 MNT

D 302 RUTLAD
P 707 BALTIMR,

SSFk2
o ™ W X

<

S 113 LAFAYETT,
P 702 NEW CRLE, LA
$ 172 LEXINGTO, KY

D 183 IKVILL TN
D 241 WINSTON NC

S (35 LINCOIN, NE

D101 FT SMTH MR
D 047 INDEPEND KS
D 054 MCALESTER (X
D3 X CITY

- B a4

140172.

24962,

15304.

4557.

47342,

150510.

57475.

105739.

5172,

18123%9.

48, 9028.
207. 207.
2211, 1331,

4652, 4652.

953. 953.
542, 00.
18052.  18052.
00 00
4628, 4628,
0. 10ms.
1605. 1605.
553. 553.
1. 701,
2121, 45613.
6853.  145.
00. ™.
00. 00.
4. 00.
00 00.
00. 00.

. nxm.
2B765.  28765.

ar. 219

Q7. 27.

4840. 7659.

107

14317.

18052.

6676.
1605.
553.
1.

3301

10746.
455,

202554,

51888.

18408.
3812.

18512.
17359,

212.

150510.

13356.

115060.
10%2.

18653,

0.30240

0.45340
0.42000

0.39760
0.48720
0.03528

0.38080

0.05206

0.40264
0.23670
0.24080
0.11185
0.41372

0.61710

0.33600
0.40320
0.67760
0.436%0

0.20000

0.17360
0.33040

0.39200
0.28560
0.39760
0.3%680

4208501,

40045624
21792960.

7396541,
1857207
8677.

26450368,

2793167.

7450019.
411760,
1545936.

247411,
1160070.

14205072.
5956474 .

20845406

1929200.

318602,
12669519.

45103524

345020.
7401587 .

2385652.

15133643,
88641,

3189784.
653453,

11906833,

9052165.

kv Yer
1100516.
418597.
531134.

2174865% .

ToLT24.

165592.
6395974

1393847.

19723586.
1764255.
1491354.
3351,



D 042 SALINA
P 703 GALVESTN,

S 138 LITCHFLD,

R 608 ST LQUIS,

S 033 MCOOXK,

D 391 DENVER
D 715 L.A.

S 123 MADISIN,

D 171 HOPKINS
R 604 DUBUCLE,

§ 073 MANKATO,
R 602 WINONA,
S 082 MASON CI,
R &3 MOGREGCR,
S 093 MOBERLY,
R 607 HANNIBAL,
S 021 MOBRIDGE,
D 342 IDAHD FA
D 713 PORTLAND
D 311 SEATTLE
P 712 SEATTLE,

S 135 MONT E,

D 201 GADSDEN
D 242 ROCXY MT.

S 037 NORFOLK,

D 051 AMARILLO
D 401 TUCSON

P 713 PORTLAND,
S 083 OSCEOLA,

0 191 GREENWOD

S 080 OTTUMA,

D 140 XENTLAND
R 606 BURLINGT,

IL

MO

KY

AT

1A

8

%85

138346,

7.

111318.

148192.

24793.

110007.

24005.

26115,

g §

138346.

361,

1840.

29601,

14543.
16153.

1436.

2690.

361,
27466.

11210.

138604.

10348.

1840.

£Hs

4

16153.

1539.
5290.

1436.

4188.

361,

8173.

1840.
145.
919.

15290.

6705.
16153.

4521.
5290.

1436.
17%%.

108

g §

29145,

1840.

49367.

1653.
16153.

21856.
6678.

111318.

148192,

24793,

96318.

64612,

2160,

24005,

0.19600
0.56100

0.05626

0.21280
0.82320

0.21980
0.10241

0.16017

0.14560

0.06569

0.62720
0.94080
0.98000
0.80880

0.33040
0.52555

0.35840
0.64560
0.70220

0.44240

0.0%%02
0.0933

4283776
3746358.

5627572

1800443.

156(3455.

21576756.

1732844 .

4616192
51822,
1128960,
79924000,

33956916

15612620,
13745535.
5528421.

10619812.

S40037.
1616087

3746556.

Z3341736.

247530.
11854379.

1550971,
116813%.

18781572.

24727316,

4183075.

1261651,
458991
197476.

14279201

4462406,
12238805.

T667398.
3627247
1137649.

4114937.

1088029.



S 137 PEXIN IL

D 213 ABANY GA R
D 201 GADSDEN AL R
D 212 McRAE GA R

S 099 POPLAR B ,MO

D 102 HOXIE AR

S 143 PRINCETO, IN

R 620 EVANSVIL, IN

S 087 RED OAK, 1A

D 183 KNXVILL TN R
D 182 NASHVILLE TN R
D 103 TEXARKAN AR R

S 331 RENO, NE

P 714 SAN FRAN, CA

S 076 ROCHESTE, MN

R 602 WINCNA, MN

S 096 ROLLA, M

D 098 CABODL  MD

D 1R HXIE R T

S 074 sT.CLOD, MN

R 601 ST. PALL, M

S 0SA SANANTON, TX

P 704 CORPUS C, TX

S 081 SPENCER, 1A

D 06H EL PASO

™
D 062 LBBOCX TX R
IA

R 609 SIQXX CT,

S 152 SPRINGFI, OH

D 261 CHARLEST W
D 247 WINSTON NC

S 122 STEVENS P,WS

166679
16926.
7359.
18741.

31974.
9392.

62936.
38733,

730,
00.
53%6.
5893.

8.
00.

6668,
00.

14919.
315.
00.

85684.
00.

S203.
4548.

115326,
10334,
4300.
00.

5623%0.
3N.
1692.

1797%.

6578.

18741.

624,

117%.

7210,

a5,

49392.

655.

10334,

26798,

169R.

1318.

18741,

210.

00.

18808.

10334.

17470.

1N9

7689,
10021.
18741.

447N,

ns.
219,

21684.

10834.

1522.

43511

7496,

31974,

24574.
21584.

41336.
17200.
56790.

13484.

0.62160
0.45920
0.56560

0.0773

0.03318

0.53200
0.42000
0.50960

0.21840

0.05206

0.06834
0.18842

0.0773

0.15630

0.72240
0.46480
0. 10031

0.19786
0.39692

12032877,

06909,

1426628,

13073368.
9065280.
1201291,

1747,

3153220.

874313.
418105.

2.

815830.

29861124,

5606670

2267954,

16881446.

7458656,
4491850,
128650529,

G66515.

T462.

4212475,

40L0M2.

1156.

102190%3.

15165228.

51834,

7085817,
29BL2% .
§581609.

2554139.



0 161 IRONMT M
P 720 DULUTH, BC

S 291 SYRAOSE NY

D 302 RUTLAD VT

S 145 TER HAUTE, IN

0 211 ATLANTA  GA
0202 MNT@ AL

S 151 TIFFIN, OH

0 707 BALTIMORE M R
D282 LBMISBRG PA T

0302 RUTLAD VT
S 045 WICHITA, KS
0063 K CITY X
$ 075 WORTHING, MN

R 609 SIOX CT, 1A

SURPLLS REGION

$ 111 ALBWNER, LA
SO85 AMES, 1A
S 139 ARCRA, 1L
S 068 ASTIN, TX
$ 163 BATTLE C, MI
S 015 BISWRK, ND
S 024 BROCKING, D
S 162 CADILLAC, MI
S 154 CAMBRIDG, OH
S 351 CASPER, WY
S 032 CHADRON,  NE
S 092 CHILLICO, MO
S 153 CHILLICO, OH
S 0% CLINTON, MO
S 14 COLMAS, IN
S O3 DECORAK, 1A

S 131 0E KAB ,IL .

S 084 DENISON, 1A
S 130 DIXON, 1L
S 121 EAUCLAIR, WS
S 134 EFFINGHA, IL
S 164 FLINT, MI
S 141 RRT WY, IN
S 132 GALESHR, IL
S 046 GARDEN C,

Ks
S (34 HASTINGS, NE

743.
00.
28141,
10612,
6457,
12603,
00.
8648
2748.
19403,
00.
S034.
00.
75112,
00.
SUPPLY
4. 00.
161917. 119045,
2448,  2486.
4035, 4034,
4779 43119,
42029,  30017.
135166,  132866.
10063.  10053.
1%2%.  13700.
116. 1116.
3342. arns.
™20, 68472,
2535, 673.
2107.  1639%.
062, 12612,
9602,  eslR.

00 00.
142148,  142148.
148080.  111805.

7. 117
w012,  11F72.
A9, 19357
660,  54156.
53652. 895,
4732,  398SS.
150510.  93035.

73.
4559.

10612,

12603.
742,

19403.

42667 .

STORAGE

00.
T7484.
11841,

00.
31433.
18960.

105729.
10053.
00.
1116.
1486.
47376.
135.
10681,
B4,
46085,
00.
120112.
75530.

1

73, 743.

10443. 00.

&7, 00.

12608,  12608.

4942, 8161.

00. 00.

1@, 1.

00. 3288.

00. S034.

22567, 9878.

STORAGE COST

00. 00.
38742.  90453%3.
5132. 1516193.
00. 154672.
14600, 3427526,
%80, 247371,
52134.  11180195.
6358. 1018714,
00. 55287.
567. 107679.
00. 163376.
31428,  5656786.
18. 3.
4968. 1231744,
B4, 4I39%.
11866, 5871980,
00. 00.
97622, 1386049,
38485, 8682799
00. 879759.
34388. | &536521.
5605.  1390462.
18052.  4164348.
855, G706,
14163. 3321195,
3301, 7272274,

10

7.
15002.

28141.

50412.

2748.
77612,

75112,

0.16800
0.20160

0.21150

0.35280
0.35280

0.34160
0.347%
0.58664

0.18480

0.09612

499296, 500450,
3026408,  21677%9.
5951728.  S330445.

175352, 865,
4884516.  373310.
938717. 471062.
27004056, 14701265
1928858, 622813.

930283, 862928.
RANUS.  12672896.



S 142 INDINAP, IN
S 113 LAFAYETT, LA
S 172 LEXINGTO, KY
S O35 LINCOLN, NE
S 138 LITCHFLD, IL
S (33 MUK, ME
S 123 MOISIN, Wl
S 075 MWANKATO, MN
S 082 MASON €I, 1A
S 093 MBERLY, MO
S (21 MERIDGE,
S 135 MOLNT \E, IL
S 037 NORFOLK, NE
S 088 OSCEOLA, 1A
S 089 OTTUMA, 1A
S137TPKIN  IL
S 059 POPUAR B D
S 143 PRINCETO, IN
S 067 RED ONK, 1A
S3N REND, NE
S 076 ROCHESTE, MN
S 096 ROLLA, MO
S 074 ST.CLOD, MN
S 05A SANANTON, TX
S 081 SPENCER, 1A
S 152 SPRINGFI, OM
S 122 STEVENS P,WS
S 291 SYRAQSE  NY
S 145 TER HAUTE, IN
S 151 TIFFIN, OH
S 045 WICHITA, kS
S 075 WORTHING, MN

181239.

70598.
TN,
111318.
148192,
246793,
110007.

75376.
111318,
148192.

24793,

1764,

655.
100692.
35957.

1755.
51654.
61497.

.12,

CRIGIN/DESTN MDE SUPPLY

R 601 ST. PAUL, MN

P 702 NEW CRLE, LA

R 602 WINDNA, MN

P TR NEW CRLE, LA

R &03 MOGREQR, 1A

P 702 NEW QRLE, LA

R 604 DUBLGLE, 1A

P 702 NEW CRLE, LA

1

62952, 4047 7568188.
00. 00. 00.
31604.  20273. 334935,
92130. &1750. 10473335.
00. 00. 00.
164k, 361, 1191747.
6119,  36397.  6690448.
11318. 29145 6T21.
9588. 00. 6049614,
b5,  16A45. 2067473
o33,  53739.  7854968.
40705.  17BL6.  4554809.
31537. 13853,  3745446.
841. 509. 959757.
14661. 1436,  1564347.
T304, 36451,  8140427.
13150. 378, 1519603,
3575. 3369. 429688,
35363, 24076, 4534945,
8. 8. 9%5.
53358. 471, 6113927.
40492. 21684,  5844040.
00. 00 S14.
59260. 27156, 7931,
15684. [, 216,
11929. 743. 1147014,
7. 00. 937311,
BW. 20766, 458663
32445. 9878.  4508963.
SHIPMENT BY TIME
2 3 4
49392.  18808.  21684.
49392.  18808.  21684.
7210.  S0740.  73936.
7210. 90740.  73936.
186725,  L25. 11866
186783,  LAX5. 11866.
11210. 23675, 34350.
11210. 23675 34350.

111

TOTAL

WNIT

TOTAL

HANDL ING

SHIPMENT COST  HALLING COST  COSTS

171886.

0.16400

0.23000

0.21400

0.20400

147460976,

5195716.

1613%0.

14251108.

75526.

38494988,

10977209.



R 605 CLINTON, 1A 00. 00. 00. 00.

R 606 BLRLINGT, IA 0., SR, 1M 00.
P 702 NEW CRLE, LA B 0. &R, 117 00. AB71. 0.17000 3463070,  322962.
R 607 HANNIBAL, MO 00.  10348. 00. 14445,
P 702 NEW CRLE, LA B 00.  10348. 00. 14445, 2473. 0.15300 3MBX.  393093%0.
R 608 ST LOUIS, MO 138346, 00. 00. 00.
P 702 NEW CRLE, LA B 138346, 00. 00. 00. 138346, O0.11700 16186482. 21934758.
R 609 SIOX CT, 1A 00. B1081. 51367.  31547.
P 702 NEW CRLE, LA B 00. 81081. 51367. 31547.  1639%95. O0.31100 51002444. 26001408.
R 610 OWMHA, NE 00. 26, 2450. 9762.
P 702 NEW CRLE, LA B 00. 22036, 2450, 976R.  142148. 0.2800 4IBT00B2.  22537566.
R 611 NE CITY, NE 00. 00. 00. 00.
R 612 ST JOSEP, MO 00. 00. 00. 00.
R 613 KANSAS C, MO 00. 00. 00. 00.
R 614 GLASDD, M 00. 00. 00. 00.
R 615 OTTAR, IL 00. 00. 00. 00.
R 616 PERIA, IL 4557, 00. 0.  8%5.
P 702 NEW CRLE, LA B SST. 00. 0.  8%. 5352, 0.3100 1393612. BSOS,
R 617 BEARDSTO, 1L 00. 00. 00. 00.
R 618 CINCINNA, O 00. 00. 00. 00.
R 619 LOUISVIL, KY 00. 00. 00. 00.
R 620 EVANSVIL, IN 38733, 624, 210, 3.
P 701 MBILE, AL B 38753, 624. 210, 3. 436, 0.10100 4334536, 68075,

112



R 621 CAIRO,

R 62 HIOKMAN,

R 623 OSCEQLA,

R 626 MEMPHIS,

R 65 NASHVILL,

R 626 KNOXVILL,

R 627 CHATANCD,

R 628 GUNTERSV,

R 629 FLORENCE,

R 630 CATODSA,

R 631 MUSKOGEE,

R 632 PINEBLUF,

R 633 DES ARC,

R 634 GREENWO,

R &35 VICKSBLR,

R 635 MONRCE,

R 637 LEWISTON,

R 638 CENTRL F,

R 639 PASDD,

113



R 640 RODSEVEL, WA

R 641 THE DALL, R

R 642 NEW CRLE, LA

R 643 PCRTLAD, (R

CRIGIN/DESTN MODE

P 701 MOBILE, AL

F 813 PERSIAN GLF
F 814 W ASIA

F 816 TAIWAN

F 82 E MEXICD

F 824 CENT AMERICA

P 702 NEW CRLE, LA

F 801 SCANDINAVIA
F 802 N.C. ELROPE

F 803 S.W. BELROPE
F 804 ISLANDS

F 805 ADRIATIC

F 806 USSR

F 807 E BLOCXX EURO
F 808 E MEDITERRAN
F 811 E AFRICA

F 812 W AFRICA

F 813 PERSIAN GLF
F 816 TAIWN

F 817 KOREA

F 818 JAPAN

F 81 W MEXICO

F 82 E MEXICO

F 83 WS AERICA

F 84 CENT AMERICA
F 825 CARIBBEAN

P 703 GALVESTN, TX

F 823 WS AMERICA

P 704 CORAUS C, TX

“© »on n w

(7 7 B 7 T 7 N7 B 7 B 7 N7 7 I B A7 B B B A7 7 7 BN

SUPPLY

4T
210.
12150.

123347.

SHIPMENT BY TIME
3

2

624,

414,
210.

6524.

655.

216.

4188.

4188.

114

4

3159.

888

293845,

6510.

TOTAL

INIT

TOTAL

HANDLING

SHIPMENT COST  HALLING COST  COSTS

12150.

12347,

132144,

58328,

1013.

2519.

105223.

39047

10309.
19226.

10712.

0.47700
0.48400
0.43000
0.07700
0.15000

0.44300
0.34900
0.29%00
0.32100
0.42300
0.50200
0.44800
0.46200
0.95600
0.39000
0.47700
0.43000
0.55000
0.40500
0.26600
0.07700

0.15000
0.20100

0.25400

3088674 .

5224500.
71129.
1852050.

1779531,
13196952
1726090,

1196688,

2055119,

13865600.
26175536,

14080563,
45245802,
40152448,
172808640,
10386502,
5585595.
2068374 .

5233638.

2139933,
3269159.
211005.

7479350,
1751770.
2961765.

57336.
1670775.
5955622,
3851913.

24150540.
2210060,
4399801,

1088192.
1473751,



F WS AMERICA S 4548.

P 705 BROMNSVI, TX 00.
P 706 CHARLEST, SC 00.
P 707 BALTIMR, MD 25386,
F 806 USSR s 12440.
F 809 N ARRICA s 94,
F 810 RED SEA $ z2.
P 708 TALEDO, OH 00.
F 809 N AFRICA s 00.
P 700 SAGINAW, MI 00.
P 710 CHICA®, 1L 00.
F 801 SCNDINAVIA  § 00.
F 809 N ARRICA s 00.
P 711 DULUTH, M 00.
P 712 SEATTLE, WA 29601,
F 815 SE ASIA s 00.
F 818 JAPAN s 2601
P 713 PCRTLAD, R 57475,
F 817 KOREA s 40238,
F 819 CHINA s 17237.
P 714 SAN FRAN, CA 00.
F 817 KOREA $ 00.
P 715 LONG BEA, CA 00.
P 716 SAN DIEG, CA 00.
P 717 TOLEDO, BC 00.
F 808 E MEDITERRAN S 00.
P 718 SAGINAY, BC 00.

655.

s 8 8 sed 3

1731.
™52.

4560.

&b,
4516.

2121,

2121.

162.

162.

115

15290.

814.
16476,

53486.

49755,
3731.

4550.

4550,

4170.
210.

49367

1450.
z17.

5301.

16829.
8u7e.

&211.

&211.

00.

5203.

18396.

12856.

15108.
g710.

1093

0.235400 1321562.

0.40800  3(355608.
0.34300  3331902.
0.56500 207355.

0.66400 12214944,

0.79%600  7740304.
0.76900  9686264.

0.35000  5287300.

0.21300  17830230.

0.40100 42835620,
0.45900 23666498,

0.43000 3440.

0.71300  77880%.

4211097,
549812.

1041214,

55(378.
727650.

855113.
4737966,

6046125,
2918353,

453.

618242,



F 808 E MEDITERRAN

P 719 CHICA®, BC

P 720 DULUTH, BC

F 804 ISLANDS
F 808 E MEDITERRAN

D 064 ABILENE TX
D 213 ALBANY  GA
D 061 AMARILLO TX
D 211 ATLANTA  GA
D 707 BALTIMRE M
D 301 BANGOR ME
D 052 BARTESVILLOX
D 071 BEMIDJI MW
D 351 BILLINGS MT
D098 CABOL MO
D 085 CEDAR RAPIIA
D 261 CHARLEST W
D 251 CHARLOTTESVA
D 231 cOUMBIA SC
D3 DENER @
D OSH EL PASD  TX
D 051 &NID x
D101 FT SMTH AR
D 201 GROSDEN AL
D 191 GREENWIXD MS
D 050 GUMN X
D 192 HATTIESBLRMS
‘D 102 HXIE AR
D 171 HOXINS  KY
D 342 IDAHD FA ID
D 047 INDEPEND KS
D 161 IRON MT  MI
D 181 JAXSIN N
D O97 JOPLIN MO
D 281 KANE PA
D 140 KENTLAD IN
D 183 KNXVILL TN
D 715 L.A. CA
D 282 LEWISBLRG PA
D 104 LITTLE ROCAR
D 062 UBBXX  TX
D 054 McALESTER X
D 212 McRAE GA
D 2R MNTGD AL
D 182 NASHVILLE TN

S

S
S

41656.
19403.
5713.

217s.
18741.
12920.

542, 00.
00. 00.
4559. 10443
00. 308.
4559. 10135,

DEMAND BY TIME
2 3

16926.
15239.
1263.
18052,
4106.
0.
1291.

41656,
103,
5713.

217%5.
18741.
12920.

16926.
15239.
12603.

3531,
41656.
103,

5713.

2175.
18741.
12920.

16926.

28765.

3531.
41656,
19638,

S5713.

27%.
18741.
12920.

116

542,

308.
14654,

TOTAL
SHIPMENT

18512.
67704.

50412.

16424,
10412,
5164.

12700.
154968.

1976.
5744.
%12,
166784.
77612,
22852.
17200.

74964,
51680.
21584.

0.75300

0.60500
0.76600

1914126,

186340.
11255604.

143877.

17433.
831680.



D053 X CITY &
D 713 PORTLAD (R
D 242 ROCKY MT. NC
D 411 ROSWELL M
D 302 RUTLAD VT
D 042 SALINA  KS
D 381 SALT LXK UT
D 311 SEATTLE WA

D 103 TEXARKAN AR
D 401 TUCSIN  AZ
D 056 TYLER ™
D 292 WATERTWN NY
D 261 WINSTON NC

D 22 MINT HAV FL
D 133 CHAMPAIGNEIL
F 801 SCANDINAVIA
F 802 N.C. BUROPE
F 803 S.W. BUROPE
F 804 ISLANDS

F 805 ADRIATIC

F 806 USSR

F 807 E BLOCX BLRO
F 808 E MEDITERRAN
F 809 N AFRICA

F 810 RED SEA

F 811 E AFRICA

F 812 W AFRICA

F 813 PERSIAN GULF
F 814 W ASIA

F 815 SE ASIA

F 816 TAIWN

F 817 XKIREA

F 818 JAPAN

F 819 CHINA

F 820 CANADA

F 821 W MEXICO

F 82 E MEX10D

F 825 WS NMERICA
F 824 CENT AMERICA
F 825 CARIBBEAN

STORAGE COST  210698016.
TRUX COST 253952064

RAIL COST  1007383480.
BARGE COST  S51902112.
SHIP COST 631264806.

HANDLING CST B91653104.

GRAIN SHIPPED FROM SURPLUS REGIONS

7659,  7659.
SR, SR
16153. 16153,
701. 701.
10612. 10612
S464.  Shbh.
567. 567.
o3, &,
8ubh.  Bubh.
5893.  58¢3.
520.  50.
9%2. %2,
953. 953.
2073, A7,
. TB%.
17, 1357,
407, 7.
A8, b9,
%16,  1335.
3728. 00.
1083.  1086.
12640. 140733,
R, 6308.
263, 15072,
9T, 14876.
. 00.
00 00.
55. 45,
4. 13160.
210. 210.
00 .
81,  2873%.
4238, 314%.
1M%2B. 119557,
3. 2121,
00. 00.
BX3.  11168.
1™6. 287,
8. T,
15155. 975,
5209.  &407.
3622837,

117

7659,

16153.
701,
10612.

17.
216.
134.
N3,
210,
81%.
26100,
56198.
134040.

00.
1324.
S222.

5018.

me.

7659,
16153.

01.
10612.

419,

&12.
18960.
K.

6510.

810%2.
31576.
45428,
13741,
37808.
57759.

4036.

4953.



GRAIN SHIPPED TO DEFICIT REGIONS 2025788,

GRAIN SHIPPED TO FCOREIGN REGIONS 1597049,

118



Soybeans
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swwwwes OPTIMAL SCLUTION *#wwww=

TOTAL COST  10118418432.

AIN (SOYBEAN) SHIPMENT PROBLEM - REVISEO MODEL JANUARY 30, 199
SUPPLY 1048830 DEMAND 1042843

721 722 722 16817

120



ORIGIN/DESTN MODE

111 AlexandrialA
702 NEW ORLE, LA
061 Amarillo TX
715 LONG BEA, CA
085 Ames 1A
191 Greemwood MS
163 Battle CrkM!
717 TOLEDO, 8C
060 Beaumont TX
703 GALVESTN, TX
071 Bemidji MN
720 DULUTH, BC
024 Brooking SD
720 DULUTH, 8C
098 Cabool MO
181 Jackson TN
154 Cambridge OH
707 BALTIMOR, MD
086 Cedar RpdsiA
605 CLINTON, 1A
032 Chadron NE
715 LONG BEA, CA
133 Champaine IL
137 pekin 1n
251 Chartttvitva

718 Richmd VA

SUPPLY
1

1097.
00.

1519.
00.

1116.
00.

39248.
00.

1061.
00.

41071.
00.

37842.
00.

5324.
00.

3911.
3911.

6291.
00.

13090.
2108.

27720.
11449.

1664 .
596.

SHIPMENT BY TIME

2 3

00. 00.
00. 00.
1116. 00.
00. 00.
1061. 00
2527. 2516.
3473. 18019.
.4550. 320.
00. 00.
00. 00.
6935. 4047.
11449. 4822.
00. 1.

121

1097.

1519.

39248.

36028.

16350.

454.

1057.

TOTAL
SHIPMENT

1097.

1519.

1116.

39248.

41071.

37842.

5324.

N1,

6291.

13090.

27720.

1664 .

UNIT
cosTt

0.18000

0.97800

0.38400

0.19395

0.16248

0.24115

0.32068

0.24832

0.31800

0.13800

0.99000

0.12600

0.14440

TOTAL HANDL ING
HAULING COST COSTS

197460. 158517.
1485582. 219496
428544 . 191305.
7612036. 6744769,
172391. 182333.
9904209. 7058052.
12135305. 6503148.
i322066. 1008472.
1243698. 565140.
868158. 1049716.
12959100. 18915C5.
3492720. 4751763,
240282. 285243.



092 ChillicothMO

702 NEW ORLE, LA

253 ChillicothOH

707 BALTIMOR, MD

144 Columbus IN

183 Knoxvl ™

131 De Kalb 1IL

605 CLINTON, 1A

083 Decorah 1A

603 MCGREGOR, 1A

084 Denison 1A

094 Clintn MO
610 OMAHA, NE

106 EL Dorado AR

702 NEW ORLE, LA

121 Eauclair Wi

602 WINONA, MN

134 Effingham IL

181 Jackson TN
608 ST LOUIS, MO

048 Emporia KS

D 105 Ozark : AR

613 KANSAS C, MO

141 Fort WaynelN

717 TOLEDO, BC

046 GardenCityks

715 LONG BEA, CA

192 HattiesburMS

701 MOBILE, AL

171 HopkinsvilKY

D 211 Atlant  GA
P 706 CHARLEST, SC

18995.
18147.

18567.
16643.

8698.
5581.

44197
00.

22174.
00.

40510.
4366,
00.

9114,
4572.

4779,
00.

68477.
6992.
34675.

8980.
1454.
00.

24353.
00.

14406.
00.

2677.
00.

9589.
00.
1512.

00. 00.
1924. 00.
3117. 00.
14039. 16316.

10. 00.
4366. 4366.

00. 00.

00. 1218.
4779. 00.
1326. 6672.
}6?6. 6954.
1454. 1454.

00. 3164.

18059. 5917.

00. 7371.
00. 00.
3303. 238.
1512. 1512.

122

00.

00.

13842.

22164.

4366.
17059.

3324.

00.

6313.
1909.

1454.
00.

377.

7035.

2677.

1512.

18995.

18567.

8698.

44197.

22174.

17464.
17059.

9114.

4779,

21303.
47174.

5816.
3164.

24353,

14406.

2677.

3541.

0.31800

0.34200

0.29061

0.16877

0.10800

0.26712
0.12600

0.33600

0.14989

0.27000
0.14400

0.25800
0.15000

0.186860

1.05000

0.12000

0.27000
0.33600

6040410. 2744778.
6349914 2682932 .
2527736. 1647575.
7459262. 7456918,
2394792. 3699954,
4664935. 3308031.
2149434 2846465 .
3062304. 1316973.

716336. 806313.
5751810. 3651760.
6793056. 7871454 .
1500528. 996979 .

474600, 527945.
4544383 . 4185063.
15126299 . 2081667.

321240. 386827.

956070. 606998 .
2032128. 873936.



S 102 Hoxie

o O U O O O O

191
181

142

21

707

231

201

183

212

619

161

707

281

707

13

702

222

212

065

704

172

231

035

D 036

611

073

720

075

601

082

603

054

631

Greenwood
Jackson

AR

MS
™

Indianapol IN

Atlant
Baltwm
Columbia
Gadsde
Knoxvl

Mc Rea
LOUISVIL,
Iron Mnt.
BALTIMOR,
Kane
BALTIMOR,
Lafayette
NEW ORLE,
Lake City
Mc Rea
Laredo
CORPUS C,
Lexington
Columbia

Lincotn

Columbus
NE CITY,

Mankato

OULUTH,

Marshall

ST. PAUL,

GA
MD
SC
AL
™
GA
KY

LA

sC

NE

NE
NE

BC

MN

MN

Mason CitylA

MCGREGOR,

Mcales

MUSKOGEE ,

1A

oK

0K

b I B - - - - I -]

6441,

58852.

5761.

11972.

527.

1153.

4717,

50155,

2336.

25801.

13252.

1554.
00.

00.
1137.
3053.

822.

0o.
1826.

00.

00.

1213,

9557.

527.

1153.

09.

80.
00.

00.

00.

00.

00.

438.
1116.

00.
1137.
4331,
995.
2464,
0o.

00.

00.

00.

00.

00.

00.

00.

80.
15780.

1129.

6045.

3604.

5344.

15564.
00.

3420.
1137,
907.
9751.
5581.
219.
00.

00.

00.

00.

00.

00.

34264.

80.
22596.

1207.

19756.

4143,

00.

123

1554.
225.

2628.
1137.
3038.
3489.
5581.
2409.
3790.

4548.

2615,

0o.

00.

1293.

80.
11459.

00.

00.

5505.

00.

5100.
1341.

6048.
4548.
11329.
15057.
13626.
44654,
3790.

5761.

11972.

527.

1153.

477,

320.
49835.

2336.

25801.

13252.

5344.

0.23400
0.22200

0.46200
0.46200
0.52200
0.44400
0.33196
0.58800
0.15600

0.56400

0.24080

0.13800

0.22751

0.22856

0.35400

0.15600
0.12000

0.23670

0.19200

0.15600

0.14884

1193400.
297702.

2794176.
2101176,
5913738.
6685308.
4523296.
2618952.

591240.

5076.

1387271.

1652136.

119899.

263531,

1669818.

49920.
5980200.

552931.

4953792.

2067312.

795420.

874242.
229874 .

1036748.
779618.
1942017.
2581071.
2581037.
763505.
632399.

1301.

990028.

1729954.

99824 .

198143.

808588.

54854.
8315468,

401442,

4305155.

2211229.

901640.



093 Moberley

607 HANNIBAL,

021 Mobridge

713 PORTLAND,

112 Monroe

702 NEW ORLE,

MO

SO

OR

LA

LA

202 MontgomeryAL

212 Mc Rea GA
135 Mt. vernoniL
211 Atlant GA
201 Gadsde AL
182 Nashville TN
211 Atlant GA
053 Ok City OK
703 GALVESTN, TX
088 Osceola 1A
132 Galesburg IL
D 137 Pekin It
089 Ottumwa 1A
606 BURLINGT, IA

1046 Pine BluffAR

632 PINEBLUF,

AR

099 Poplar BIfMO

702 NEW ORLE,

087 Red Oak

D 137 Pek1n

703 GALVESTN,

096 Rolla

608 ST Louls,

081 Spencer

720 DULUTH,

152 Springfld

LA

1A

IL

MO

MO

1A

BC

OH

4996.

8505.

11117,

4655,

16713.

4124.

468.

17870.

17819.

10756.

21856.

31058.

24337.

21845.

34622.

00. 00.
8505. 00.
00. 00.
56. 2409.
4655. 0o0.
00. 00.
1386. 2738.
00. 468.
3810. 3810.
00. 00.
00. .3696.
10756. 00.
21856. 00.
00. 00.
00. 00.
24337. 00.
00. 3891.

00.

00.

00.

2190.

2383.
00.

00.

00.

3g810.
1019.

4456.

00.

00.

5608.
14261.

00.

4314,

00.

1mn7.

00.

3413.
6262.

00.

00.

3810.
1611.

9667.

00.

00.

9838.
1351.

00.

13640.

8505.

11117,

4655.

10451,
6262.

4126,

468.

15240.
2630.

17819.

10756 .

21856.

15446.
15612.

24337,

21845,

o

o

. 12600

.85800

.18000

.23670

.37200
.35400

.22800

.37800

.20400
.24000

. 13200

.08066

.39000

.28800
.61200

. 15600

.33008

629496 .

7297291.

2001060.

1101839.

lgg7772.
2216748.

940272.

176904 .

3108960.
631200.

2352108.

867619.

8523840.

444B448.
9554544 .

3796572.

7210623,

833633.

1228973.

1606407.

881750.

1791511.
1073432.

706936.

67626.

2612441,
450835 .

2973278.

1814752.

3158192.

2647753.
2255934.

4060872.

3754063,



P 707

s 122

R 602

s 09

D 718
P 703

s 103

P 703

s 15

p 707

s 305

P 707

S 194

p 701

S 067

P 703

s 016

S 143

D 201

s 074

R 601

D 231
D 242

s 221

p 701

BALTIMOR, MD

Stevens PtWl

WINONA, MN

St. JosephMO

Richmd VA
GALVESTN, TX

Texarkana AR

GALVESTN, TX

T1ffin OH

BALTIMOR, MD

Trenton NJ

BALTIMOR, MD

Tupelo MS
MOBILE, AL
Tyler 1) S
GALVESTN, TX

val leyCityND

DULUTH, BC

Vincennes IN

Gadsde AL

Wilmar MN

ST. PAUL, MN

Winston/SaNC

Columbia SC
Rockey Mn NC

Winter HavFL

MOBILE, AL

SURPLUS REGION

S 111 AlexandrialA
S 061 Amarilio TX
S 085 Ames Ia
S 163 Battle CrkMI

7764.

36954.

969.

25483.

3142.

3941.

520.

17227.

17685.

32410.

7378.

1826.

SUPPLY

1097.
1519.
1116.
39248.

164651,

0o.

834.
3951.

969.

25483.

3142.

3941.

00.

00.

8929.

00.

1278.
1525.

1826.

1097.
1519.
1116.
39248.

00.

1406.

1430.
22798.

00.

00.

00.

00.

520.

00.

8756.

11889.

00.
1525.

00.

STORAGE

1097.
1519.
00.
39248.

9582. 8589.

6174. 184.

1419, 373.

1617. 4532.

00. 00.

00. 0o.

00. 00.

00. 00.

00. 00.

13014. 4213,

00. 00.

1362. 19159,

00. 00.

1525. 1525.

00. 00.

STORAGE COST

1097. 126879.
1519. 175688.
00. 42790.
39248. 4539424

125

34622.

7764,

4056.
32898.

969.

25483.

3142.

3941.

520.

17227.

17685.

32410.

1278.
6100.

1826.

0.40800

0.21600

0.53401
0.56400

0.26400

0.40800

0.16800

0.22800

0.21600

0.29719

0.33000

0.15600

0.17400
0.19800

0.18451

14125776.

1677024

2165941,
18554472.

255816,

10397064 .

527856.

898548.

112320.

5119684.

5836050.

5055960.

222372.
1207800.

336909.

5002879.

1295501.

768288.
4753761.

140021,

3682294 .

454019,

569475.

75140.

2960460.

3031563.

5407933.

219075.
1045662.

313798.



S 06D Beaumont TX

mmmmmmmmmmmmmwmmwmmwmmwmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

o7
024
098
154
086
032
133
251
092
253
144
13
083
084
106
121
134
048
141
046
192
171
102
142
161
281
13
222
065
172
035
073
075
082
054
093
021
12
202
135
182
053
088
089
104
099
087
096
081
152
122
091
103
151
305
194
067
016
143

Bemidji MN
Brooking SO
Cabool MO

Cambridge OH
Cedar RpdslA
Chadron NE
Champatine IL
Charlttvl{VA
ChillicothMo
ChillicothOH
Columbus 1IN
De Kalb 1IL
Decorah 1A
Denison 1A
El Dorado AR
Eauclair Wi
Effingham IL
Emporia KS
Fort WaynelN
GardenCityKsS
HattiesburMs
Hopk 1nsvi LKY
Hoxie AR
Indianapol IN
Iron Mnt. MI
Kane PA
Lafayette LA
Lake City FL
Laredo X
Lextngton KY
Lincoln NE
Mankato MN
Marshall MN
Mason CitylA
Mcales oK
Moberley MO
Mobridge SD
Monroe LA
MontgomeryAL
Mt. vernonlL
Nashville TN
Ok City OK
Osceola 1A
Ot tumwa 1A
Pine BlLuffAR
Poplar 8LfMO
Red Oak A
Rolla MO
Spencer 1A
Springfld OH
Stevens PtWl
St. JosephMO
Texarkana AR
Tiffin OH
Trenton NJ
Tupelo MS
Tyler 1P
val leyCityND
Vincennes IN

1061.
41071,
37842.

5324.

3911.
6291,
13090.
27720.

1664 .
18995.
18567.

8698.
44197
22174.
40510.

9114.

4779.
68477.

8980.
24353,
14406.

2677.

9589.

6441,
58852.

9.

5761.

11972.
527.

1153.

4717.
50155.

2336.
25801.
13252.

5344,

4996 .

8505.
1117,

4655.
16713.

4124.

468.
17870.
17819.
10756.
21856.
31058.
24337.
21845.
34622.

7764.

36954.

969.
25483.
3142,
3941.
520.
17227.
17685.

1061.
41071.
37842.

5324. .

00.
6291.
10982.
16271,
1068.
848.
1924.
3117.
44197,
22174.
30157.
4542.
4779.
26810.
7526.
24353.
14406.
2677.
8077.
4887.
52014.
9.
4548.
2415,
00.
00.
4717.
50075.
2336.
25801.
13252.
5344.
4996.
00.
11117,
4599.
12058.
2738.
468.
14060.
17819.
00.
00.
31058.
00.
21845.
18171.
7764 .
32169.
00.
0o.
00.
00.
520.
17227.
8756.

00.
38544.
34369.

774.
00.
6291.
4047.
4822.
1068.
848.

00.

00.
30158.
22164.
25791.

4542.

00.

21848.
6072.
6294.

14406.
2677,
3262.
3333.

43087.

9.
4548,
2415,
00.
00.
4717.

34215.
1207.

19756.
9648,

00.

4996.

00.

11117,
2190,

12058.

00.

00.
10250.
14123.

00.

00.
31058.

00.
17954 .
18171.

6358.
7941,

00.

00.

00.

00.

0o.
17227.

00.

00.
36028.
16350.

454.
00.
6291.
0o.
00.
1057.
848.

00.

0o.
13842.
22164.
21425.

3324.
00.
8222.
1454.
377.
7035.
2677.
1512.
1779.
22072.
9.
4548.
2415.
00.
00.
1293.
11539.
00.
00.
5505.
00.
4996.

00.
1Nz,

00.

9675.
00.
00.

5421.

9667.

0o.

00.
11189.

00.
13640.

8589.

184.

4905.

00.

00.

0o.

00.

00.

4213.
00.

126

40681.
4456827.
3405975.

251505.
00.
727617.
576243.
808750.
123096.
98080.
73770.
119512.
3390429.
2563872.
2980220.
477855.
183237.
2186109.
578047.
1189764 .
1378907.
309622.
493692.
384510.
4506645 .
1041.
526022.
279319.
00.

00.
412115.
3681596.
135846.
1746750.
1092596.
204900.
577837.
00.
1285792.
260304
1301749.
104981.

17944.
1143384.
1601502.

00.

0o.
2817757.
00.
2057607.
1728191.
548638.
1729078.
00.

00.

00.

00.
19938.
1485243,
335723.



S 074 Wiimar

S 241 Winston/SaNC
S 221 winter HavFlL

ORIGIN/DESTN MODE

R 601

P 702

R 602

P 702

R 603

p 702

R 604

R 605

P 702

R 606

P 702

R 607

P 702

R 608

P 702

R 609

R 610

P 702

P 702

R 612

R 613

P 702

R 614

ST. PAUL,

NEW ORLE,

WINONA,

NEW ORLE,

MCGREGOR,

NEW ORLE,

DUBUQUE,

CLINTON,

NEW ORLE,

BURLINGT,

NEW ORLE,

HANNIBAL ,

NEW ORLE,

ST LoUls,

NEW ORLE,

sioux CT,

OMAHA,

NEW ORLE,

NE CITY,

NEW ORLE,

ST JOSEP,

KANSAS C,

NEW ORLE,

GLASCO,

NE

LA

NE

LA

MO

MO

LA

MO

32410.
7378.
1826.

SUPPLY

32410.
4575.
00.

0o.

00.

00.

00.

00.

00.

00.

00.

00.

00.

0o0.

00.

00.

59012.

59012.

00.

00.

00.

go.

00.

00.

00.

00.

00.

20521.
3050.
00.

19159.
1525.
00.

SHIPMENT BY TIME

2

17934.

17934.

6185.

6185.

3614.

3614.

00.

14039.

14039.

3696.

3696.

00.

00.

3636.

3636.

00.

00.

00.

15780.

15780.

00.

00.

00.

00.

127

3

21118.

21118.

6174.

6174.

4143,

4143,

0o0.

16316.

16316.

4456.

4456.

00.

00.

6954 .

6954.

00.

00.

00.

22596.

22596.

0o0.

3164.

3164.

00.

2776223.
351797.
00.

19159.

19159.

184.

184.

27669 .

27669.

00.

20133.

20133.

9667.

9667.

4996.

4996.

1909.

1909.

00.

17059.

17059.

11459.

11459.

00.

00.

00.

00.

TOTAL
SHIPMENT

58211.

12543.

35426.

50488.

17819.

4996.

71511,

17059.

49835.

3164.

0.

0.

0.

0

0.

0.

0.

UNIT
CosT

18500

16100

15200

.14300

.12800

.11900

10400

34400

32800

0.27200

TOTAL
HAULING COST

10769035

2019423.

5384752.

7219785.

2280832.

594524

7637144,

5868296.

16345880.

860608.

HANDL ING
COSTS

9229354 .

1988693 .

5616793.

8004873.

2825203.

792116.

11338069.

2704705,

7901340.

501652.



615

616

617

618

619

702

620

621

622

623

624

625

626

627

628

629

630

631

702

632

702

633

OTTAWA,

PEORIA,

BEARDSTO,

CINCINNA,

LoulsviL,

NEW ORLE,

EVANSVIL,

CAIRO,

HICKMAN,

OSCEOLA,

MEMPHIS,

NASHVILL,

KNOXVILL,

CHATANOO,

GUNTERSV,

FLORENCE,

CATOOSA,

MUSKOGEE,

NEW ORLE,

PINEBLUF,

NEW ORLE,

DES ARC,

It

1L

OH

KY

TN

TN

TN

AL

AR

LA

AR

00.

00.

00.

00.

oo.

00.

00.

o0o.

00.

00.

00.

00.

00.

00.

00.

00.

00.

00.

00.

10756.

10756.

00.

00.

00.

00.

00.

00.

00.

00.

00.

00.

00.

00.

00.

00.

00.

00.

00.

00.

5344.

5344.

00.

00.

00.

00.

00.

00.

00.

00.

00.

00.

00.

00.

00.

00.

00.

00.

00.

00.

00.

00.

00.

0o.

00.

00.

00.

128

00.

00.

00.

00.

3790.

3790. 3790. 0.14700

00.

00.

00.

00.

00.

00.

00.

00.

00.

00.

00.

00.
00. 5344.  0.09300
0o.
00. 10756. 0.06300

00.

557130.

496992.

677628.

600905.

847291.

1705364 .



T MM M ™

T " TMY MY M MY M ™M ™M ‘" ™M ™

634

635

636

638

639

640

643

702

713

ORIGIN/DESTN MODE

701

803
807
818
821

702

803
804
805
807
808
813
815
816
818
819
821
824

GREENWOO, MS

VICKSBUR, MS

MONROE, LA

LEWISTON, ID

CENTRL F, WA

PASCO, WA

ROOSEVEL, WA

THE DALL, OR

NEW ORLE, LA

PORTLAND, OR

MOBILE, AL

S.W. EUROPE
E BLOCK EURO
JAPAN

W MEXICO

NEW ORLE, LA

S.W. EUROPE
ISLANDS
ADRIATIC

E BLOCK EURO
E MEDITERRAN
PERSIAN GULF
SE ASIA
TAIWAN

JAPAN

CHINA

W MEXICO
CENT AMERICA

v n unu

0w vy vV v n unuunuunon

00.

00.

00.

00.

00.

00.

00.

00.

00.

00.

SUPPLY

5767.

3941.
1826.
00.
00.

123900.

48283 .
301.
1848.
4945.
3007.
510.

0D.

17790.

37659.
3922.
4264.
1371.

00.

0o.

00.

00.

00.

00.

00.

00.

00.

00.

00.

00.

0o0.

00.

00.

00.

00.

00.

00.

00.

SHIPMENT BY TIME

2 3

00. 0o.
00. 00.
00. 00.
00. 00.
00. 00.
70228. 86139.
7719. 17301.
3303. 00.
1848. 1848.
7317. 4225,
00. 00.
00. 566.
920. 00.
17567. 18987.
17122. 27896.
3922. 3922.
8342. 7211,
2168. 4183.

00.

00.

0o0.

00.

0D.

0o.

00.

0o0.

00.

0o0.

4

2677.

00.
00.
2493.
184.

134826.

44843,
1831.
1848.

00.
00.
00.
5985.

16509.

40066.
3922.

580.

19242.

TOTAL

SHIPMENT

3941.
1826.
2493,

184.

118146.
5435.
7392.

16487.
3007.
1076.
6905.

70853.

122743.

15688.

20397.

26964 .

UNIT
cosT

0.29900
0.44800
0.40500
0.26600

.29900
.32100
.42300
.44800
.46200
.39000
.48400
.29200
.40500
0.74900
0.26600
0.15000

O O 00O 0O O OO0 O

TOTAL

HAUL ING COST

1178359.
818048.
1009665 .

48944

35325652.
1744635.
3126816.
7386176.
1389234,

419640.
3342020.

20689076.

49710916.

11750312.
5425602.
4044600.

HANDLING

COSTS

223061.

103352.

161106,
10614,

6687064 .
307621.
418387.
933164.
170196.

60002.
390823.

4010280.

6947254
887941.
1154470.
1526162.



N T M m

M M M m |

703
817
818
822
823
704

822

705

706
825
707
80
802
804
806
809

708

709

710

m

712

713

817

714

715

817

716

717

802
807
808

GALVESTN, TX

KOREA
JAPAN

E MEXICO

WS AMERICA
CORPUS C, TX

E MEXICO

BROWNSVI, Tx

CHARLEST, SC
CARIBBEAN
BALTIMOR, MD
SCANDINAVIA
N.C. EUROPE
ISLANDS

USSR

N AFRICA

TOLEDO, OH

SAGINAW, MI

CHICAGO, IL

OULUTH,  MN

SEATTLE, WA

PORTLAND, OR

KOREA

SAN FRAN, CA

LONG BEA, CA

KOREA

SAN DIEG, CA

TOLEOO, 8C

N.C. EUROPE
£ BLOCK EURO
E MEOITERRAN

v un nu nun

v o n v nu v

4920.

00.
0o.
3111,
1809.
1153.
1153.

00.

1512.
1512.
66843,
2347.
64496.
00.
00.
00.

00.

00.

00.

00.

0o,

8505.

8505.

0c.

2108.

2108.

0o.

00.

0D.

00.
00.

24847,
00.
15561.
8341.
945.
00.
00.

00.

1512.
1512.
1924.
1439.
00.
00.
00.
485.

00.

00.

00.

00.

00.

00.

00.

00.

6935.

6935.

00.

18059.

12671.
00.
5388.

15878.

00.
4702.
7212.
3964.

00.

00.

00.

1512.

1512.

9582.

2831.
00.
4143,
2608.
00.

00.

00.

00.

00.

00.

00.

00.

00.

11418.

11418.

00.

5917.

00.
3112.
2805.

130

5883.
4348.
00.
763.
772.
00.
00.

00.

1512.
1512.
13146.
3564.
00.
3450.
5525.

607.

00.

00.

00.

00.

00.

00.

00.

00.

8554.

8554.

00.

39625 .

31135.
1461.
7029.

4348.
20263.
19427.

7490.

1153.

6048.

10181.
64496.
7593.
8133.
1092.

8505.

29015.

43806.
4573.
15222.

0.79700
0.38900
0.05500
0.25400

0.04500

0.13800

0.35000
0.30400
0.28700
0.40800
0.34300

0.40100

0.39900

0.58400
0.70700
0.69900

3465356.
7882307.
1068485.
1902460.

51885.

834624.

3563350,
19606784,
2179191,
3318264 .

374556.

3410505.

11576985 .

25582704.
3233111,
10640178.

246097.
1146886.
1099568.

423934,

65260.

342317.

576245.
3650474
429764 .
460328.

61807.

481383.

1642249,

2679420,
258832.
861565.



P 718 SAGINAW, BC 00. 00. 00. 00.

P 719 CHICAGO, BC 00. 00. 00. 00.

P 720 DULUTH, BC 00. 11020,  39070.  70231.

F 802 N.C. EUROPE S 00.  11020.  39070.  70231. 120321,  0.61500 73997416.  6810169.

DEMAND BY TIME TOTAL
1 2 3 4 SHIPMENT

D 211 Atlant  GA 6041, 6041, 6041. 6061, 26164 .
D 707 Balt\m  MD 1137. 1137. 1137. 1137. 4548.
D 09 Clintn MO 4366. 4366. 4366. 4366. 17464 .
D 231 Columbia SC 4331. 4331, 4331, 4331, 1732.
D 036 Columbus NE 80. 80. 80. 80. 320.
D 201 Gadsde AL 9751. 9751. 9751. 9751. 39004.
D 132 Galesburg IL 3810. 3810. 3810. 3810. 15240.
D 191 Greenwood MS 1554, 1554. 1554, 1554, 6216.
D 181 Jackson TN 6992. 6992. 6992. 6992. 27968.
D 183 Knoxvl TN 5581. 5581. 5581. 5581. 2232
D 212 Mc Rea  GA 2409. 2409. 2409, 2409. 9636.
D 105 Ozark AR 1454. 1454. 1454. 1454, 5816.
D 137 Pekin It 11449, 11649. 11649, 11449, 45796.
D 718 Richmd VA 1430. 1430. 1430, 1430, 5720.
D 242 Rockey Mn NC 1525. 1525. 1525. 1525. 6100.
F 801 SCANDINAVIA 2347, 1439, 2831. 3564. 10181.
F 802 N.C. EUROPE 66496,  23691.  39070.  101366. 228623,
F 803 S.W. EUROPE 52224, 7719. 17301, 44B43. 122087.
F 804 ISLANDS 301. 3303, 4143, 5281. 13028.
fF 805 ADRIATIC 1848. 1848. 1848. 1848. 7392.
F 806 USSR 00. 00. 2608. 5525. 8133.
F 807 E BLOCK EURO 6771, 7317. 7337. 1461. 22886.
F 80B E MEDITERRAN 3007. - 5388. 2805. 7029. 18229.
F 809 N AFRICA 00. 485. 00. 607. 1092.
F 810 RED SEA 00. 00. 00. 00. 00.
F 811 E AFRICA 00. 00. 00. 00. 00.
F 812 W AFRICA 00. 00. 00. 00. 00.
F 813 PERSIAN GULF 510. 00. 566. 00. 1076.
F 814 W ASIA 00. 00. 00. 00. 00.
F 815 SE ASIA 00. 920. 00. 5985. 6905.
F 816 TAIWAN 17790.  17567.  18987.  16509. 70853.
F 817 KOREA . 10613. 6935.  11418.  12902. 41868,
F 818 JAPAN 37659.  32683.  32598.  42559. 145499.
F 819 CHINA 3922. 3922. 3922. 3922. 15688,
F 820 CANADA 00. 00. 00. 00. 00.
F 821 W MEXICO 4264 . 8342. 7211, 764. 20581.
F 822 E MEXICO 4264 8341. 7212. 763. 20580.
F 823 WS AMERICA 1809. 945. 3964. 772. 7490.
F 824 CENT AMERICA 1371. 2168. 4183.  19242. 26964.
F 825 CARIBBEAN 1512. 1512. 1512. 1512. 6048.

STORAGE COST  64413616.
TRUCK COST 75503632.
RAIL COST 220878336.
131



BARGE COST 60512028.
SHIP COST 320097856 .
HANDL ING CST 270443200.

GRAIN SHIPPED FROM SURPLUS REGIONS

GRAIN SHIPPED TO DEFICIT REGIONS

GRAIN SHIPPED TO FOREIGN REGIONS

1042843.

247640.

795203.

132



Sorghum

133



TOTAL COST IIGER0E2.

SCRGHUM SHIPMENT, BAIE COMEAU ADDED, RRLER, GRANT, TEH, FELLI
WNIT = 1 (THOUSAND BUSHEL)
SUPPLY N55.
DEMAND 6.

677 678 678 16773

134



1

Network Gererator For Grain Shipment Prablem

ORIGIN/DESTN MDE SUPPLY

S 064 Abilene TX

D 05A San AngelolX

S 111 AleardrialA

D 193 Meridian Ms

P 702 NEW QRLE, LA T

S (52 Alus x
D 06A San AngelolX
S 043 Atchison KS
R 612 ST JOSEP, WD
S @9 Bestrice M
D 085 Ames 1A
D 058 Cabool MO
D 052 thillicothD
D 056 Rolla MO
D 091 St. JosephtD
R 610 OMAHA, NE
S O Bemumont TX
P 703 GALVESTN, TX
S 171 Bowling GrXY

D 211 Macon GA

S 0% Clinton MO

. I

DO Lebaron MO T
D 105 Little RocAR T
D 097 sprirgfielM T

S (36 Colunbus MNE

R 610 OMAHA, NE

11456.

9159.

SORGHLM SHIPMENT, FULLER, GRANT, TEH, FELLIN

2.

8

Y

12.

B3R

4153.

SHIPMENT BY TIME

2 3
8. 00
00 00
00 00
00 5.
351, 1584
954. 954.
733. 3.
12. 12.
5. &
129. 1.
1™wn. 1367,
5006. 00
1151. 1084.
. 2.
00. 2074.
57. 57.
4754, 7400,

135

123.

3 ®

SHIPMENT

11456.

NnsH.

2118.

UNIT

TOTAL HANDLING

COST  HALLING COST  COSTS

0.09507

0.25450
0.19691

0.21280

0.02374

0.24832
0.39760
0.2155
037331
0.13%07
0.10556

0.08¢8

0.36400

0.11080
0.29813
0.0%612

0.08082

38027. 75768.
3196. 17237.
1844688, 1593737
99550. s,
795, 1932856,
7597 . T2827.
nosn. 516317,
10202. 9052.
Q6LE33. 48461,
Tass. STTA.
L3163, 6862180,
755430, 1573974,
&1184 386724,
643, 554622,
635612. 43843,
21914, 43188.

1906682,  3731749.



S 049 Corcordia KS
P 703 GALVESTN, TX
S (36 Colunbia SC
D 211 Macon GA
S 048 Enporia kS
P 703 GALVESTN, TX
S 391 Greeley @
D 381 Logan  UT
S 055 Gymn X
D 051 Amerillo TX
S 034 Hastings NE

D 038 Arsley NE
P 701 MBILE, AL

S 065 Hillsboro TX
D O Laredd X
D 065 Ft. Worth TX
D 048 ABtin ™
D 087 Lorgview TX
D 088 Lufkin  TX
S 047 IndepercieriS
D 105 Little RocAR

S 093 KirksvilleD

D 133 Decatur IL
D 0% Rolla o]

S 044 Libersl &S

D 0561 Ammrillo TX
D 043 Childress TX

- -~~~

DOSGEL Paso TX R

S 062 Lubbock  TX

D 049 Pecos ™

S 06F McAllen TX

19873.
00.

1130.
1130.

11708.
11708.

4831.
1950.

10263.
10263.

139%0.
389.
1349.

20551
00.
1562.
TR,
217%.
.

1627.
5889.

4500.
1077.
00.

3092.
00.
476,
100.

1935.
635.

1713%.

1950.

8§

A2REs

d

1077.
192.

10627.
47.

931.

3815.

1077.

10675.
&7,

W,

136

1077.

474.

413.

19873.

1130.

11708.

10263.

1556.
12384.

1&70.

192.

2967.

1996,

1935.

0.56560

0. 19576

0.44800

0.46165

0.13178

0.0%%02
0.5763%0

0.3479%
0.05%0
0.14017
0.15800
0.17583

0.3350

0.23248
0.2010

0.1726%
0.21150
0.47600

0.21150

11260170,

21212,

5245184.

2230219.

1352445.

WUEN.
743071,

Jnse.

462313,
493740.

2871649.

214045,

915088.

1944018.

26738,
1783488,

1110191,
1183496.
s31en.
554243.
s31e9.

3081864

816021.

4729249.
359140.
1067775.

36528.



D OSE Larexb TX

S (B3 McCoock  NE

D 193 Meridian MS
D 211 Macen G

S (21 Pierre

D 361 Stockton CA
D (B2 Valentine NE

P 713 PCRTLAD, R R

S 042 salire kS

D 057 Ardmore X
D 056 Clinton X
D 362 El Centro CA
D 058 hugo x
D 047 Lorgview TX
D 06A San AngeloTX
D 06G El Paso  TX
D 402 Nogates A2

S 099 Sikestan MD

D 201 BirminghamL

S 041 St. Fraciks

x X XXX~

D 061 Amarillo ™X T

D 381 Logan ur

S 411 Rossell WM

D 069 Pecos ™ R

D 05G El Psso X
S 066 Tritune
D 061 Amerillo TX
S 401 Twscon A2
D 402 Nogales A2
s 082 Victoria ’rx
P 704 CORALS C, TX
S 045 Wichita

D 051 Enid [+ 4

D 058 H.go x 1

D 105 Little RocAR

4007.
720.
Q0.

14570.
217.
907.
Q0.

20707,
.
80.
S519.
Q.
30.
9.
1219.
Q0.

20207,
5543.

11376.
808.
00.

171.
im.
T24.

3.
a221.

1014.
2.

206%2.
8546.

21550.
20.
15.
00.

S19.

8

1456.

g 8l

6012.

15.
101.

137

3e.

=17,
1019.

130.

4953.

15.
00.

S17.
1950,

1181.

17%.

118.

1564.

10076.
100.

77.
1219.

931,

1014.

0.14961

0.48160
0.60480

1.18160
0.1433
0.80000

0.32820
0.28215
0.99120
0.39200
0.45920
0.50400
0.62160
0.83440

0.27640

0.33760
0.63080

0.18480
0.21464

0.24738

0.06884

0.00821

0.11500
0.311%
0.4351

566172,

13318,

1025629.
519954,

5544801.

2838197.
1872858.

18742
155402.

258847,

124514,
2N

U0

4780%0.

148793,
687216.
1403529,

X653,
60614,
1727228,
17142
1011035.
133022
208561,
12951.

1592454 .

172955.

192072.

3555920.

15154.
75768,
976271,



D (54 McAlester (K
D 053 Oklahoma OOX
0 (59 Tulsa x
D 201 BirminghamaL
P 703 GALVESTN, TX

SURPLUS REGION

S 06 Abilere TX
S 111 AlexardirialA
S (52 Alus x
S 043 Atchisan KS
S (39 Beatrice NE
S 04 Besumnt TX
S 171 Bouling GrKY
S 0% Clinton MO
S B6 Colurbus NE
S 049 Corcordia KS
S @6 Colurbia SC
S 048 Emporia
S 39 Greeley
S 055 Guymon

S 021 Pierre
S 042 Salina
S 099 Sikestan
S 041 St. FrarciKS
S 411 Roswel |
S 046 Tribure
S 401 Tuscon
S 042 Victoria

L
s
A
™
S 045 Wichita KS

D O -t -t =

20651,

7.

1741.
9131,
1014.

21550.

3518.

CRIGIN/DESTN MODE SUPPLY

R 601 ST. PALL, N

R 602 WINNA, MN

R 605 MIREAR, 1A

307. 307. 307.
8. a8, 8.
00. 00. 1965.
2028, 2868, 100.
STORAGE STORAGE COST
00. 00. 7.
. 9. 1055.
468. 13, 40682,
805, 6421, L9,
IS, U876, 3436,
00. 00. 191940
1084. 00. 12757,
3n0. 847, 7763,
17364, 9. 1902177
15883. 94, 1408143
00. 00. 0.
00. 00. 00.
931. 00. 146160,
00. 00. 00.
11813. 1664. 985641,
173, 8716.  1386529.
4593. 778. 604458,
2154, 1077. 55811,
19374. R, 2305%.
854, 413. 98686,
5639. 00. 652889.
567. 17%0. 293832,
11961. 10564,  1372057.
11600. 602,  130758.
9121 3578. 10512,
0@, 4467, 836156.
62. 3=. T1561.
7010, 7010. 810777.
130. 00. A56.
6134, 1181. 74b724.
12000. 8075. 1357088,
SHIPMENT BY TIME
2 3 4
00. 00. 00.
00. 00. 00.
00. 00. 00. .

138

1228.
112.

1965.
10343.

TOTAL

0.5772
0.16744
0.19157
0.51520
0.49840

UNIT

316480. 5608,
336456 437181.
2U56. 21215.
1012368. 334840.
5154951, 1494564,
TOTAL HANDLING

SHIPMENT COST  HAULING 0OST  (OSTS



R 60¢ DUBLILE,

R &05 CLINTON,

R 605 BLRLINGT,

R 607 HANNIBAL,

R 608 ST LOUIS,

R 609 SIQX CT,

R 610 OMAHA,
P 702 NEW ORLE,

R 611 NE CITY,

R 612 ST JOSEP,
P 702 NEW ORLE,

R 613 KANSAS C,

R 6% GLASCD,

R 615 OTTAWM,

R 616 PECRIA,

R 617 BEARDSTO,

R 618 CINCINNA,

R 619 LQUISVIL,

R 620 EVANSVIL,

R 621 CAIRD,

1A

1A

1A

XY

IL

5.

51,

17767.

17767.

1584.

1584.

139

6421,

62790,

11456.

0.28400 17832360.  99553%5.

0.24300 2783308,

1816349.



R 62 HIOMW, KY
R 6233 OCEUA, AR
R 624 MDPHIS, TN
R 625 NASWILL, TN
R 626 KOKVILL, TN
R 627 CHATANCO, TN
R 628 GINTERSV, AL
R 629 FLORENCE, AL
R 630 CATOOSA, (X
R 631 MUSKDGEE, (X
R 632 PINEBLLF, AR
R 633 DES ARC, AR
R 634 GREDMKD, MS
R 635 VIDSHIR, MS
R 635 MONRCE, LA
R &37 LEWISTON, ID
R 638 CENTRL F, WA

RED PASD, WA
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R 640 ROCSEVEL, WA 00. 00. 00. 00.
R 641 THE DALL, OR 0. 0. 0. 0.
R 642 NEW CRLE, LA 00. 00. 00. 0.
R 643 PORTLAD, OR 0. 0. 0. 00.

CRIGIN/DESTN MCDE SUPPLY SHIPMENT BY TIME TOTAL WNIT TOTAL  HADLING

1 2 3 4 SHIPMENT COST  WALRLING COST COSTS

P 701 MBILE, AL 1349. 00. 970.  1275.
F 21 W MEXICD s 1%9. 00. . 0. 1%9. 0.26600  35883%4. 76353.
F B2 CENT NMRICA S 0. 0. 9760 1275, 1135. 0.15000 165550.  624581.
P 702 NEW ORLE, LA 2%, 176. 19351.  2879.
F 802 N.C. BROPE  § 48, 00. 00. 00. U8, 0.34500  121452. 19697,
F 807 E BLOCK BRO S %s6. 157, 1B 197, 5799. 0.44800 39752, 3282,
F 808 E MEDITERRAN S 0. 3B, ST, 249, 11421, 0.46200 SITEBMR. 6L,
F 811 E AFRRICA s B, 0. 13. 13. 549. 0.95600  52084a. 31073.
F B12 W ARRICA s 8. ®. 358. 322, 777. 0.3%000  303030. 43978,
F 816 TAIWN s 266. 002, 2A405. 66, 14619,  0.43000 &2P6I0. 827435,
F 818 JAPAN s 0. 3. B, 7456, 18%1.  0.40500  7671105. 1072061,
F 81 W MEXID s %483, 532, (0. 5a3. 6888, 0.26600 1832208,  39861.
F 824 CENT AMERICA S 00. 14086, 9. 10001. 26178. 0.15000 3626700,  1368475.
P 703 GALVESTN, TX 21208, 11026, 1797, 1054.
F B8 JAPAN s 1387, 1492, 12765. 100. 4174, 039900 1638416,  Z62710.
F &2 E MEXIO s 221, 52, 4X0. 180. 783, 0.05500 430265, @ GA2TRR.
FE&3W NMERICA S 0. 0, 762, 77%. 1516. 0.25400  385064. 85806.
P 704 CORRLS C, TX . 012 453, 18
F 818 JAPAN s @546, 6012, 4953, 768. 2027/%. 038900 7888531, 147N
F &2 E MEXID s 0. 0. 00. 413. 413.  0.05500 275, Z5376.
P 705 BROMNSVI, TX 00. 00. 00. 00.
P 706 CWARLEST, SC 00. 00. 00. 00.
P 707 BALTIMR, M Q0. 00. 00. 00.
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P 708 TOLEDO, OM

P 709 SAGINAW, MI

P 710 CHICAGD, IL

P 711 DULUTH, MN

P 712 SEATTLE, WA

P 713 PORTLAD, R

F 815 SE ASIA

F 817 KOREA

F 818 JAPAN

P 714 SAN FRAN, CA

P 715 LONG BEA, CA

P 716 SAN DIEG, CA

P 717 TQLEDO, BC

P 718 SAGINAY, BC

P 719 CHICAD, BC

P 720 DUUTH, BC

D 061 Amarillo TX
D 085 Ames IA
D 38 Arsley NE
D 057 Ardmore (X
D O Lareco TX
D 056 Cabool MDD
D 083 Childress 1X
D 056 Clintan X

-

00. 00.
Q. 00.
00. Q0.
00. 00.
00. 00.
1y an.
Q0. Q0.
00. 7.
Q. Q.
00. 00
00. 00.
00. 00.
00. 00.
00. 00.
00. 00.
00. 00.
DEMAND BY TIME
2 3
13192, 13192
954 . 954
3. 3.
. ».
5750. 5750.
7. 3.
47. 47
8. &

142

580.
7.
8860.

SHIPMENT

527&8.
3816.
1556.
1564.

3012,
1806.

0.35500 205500, 32828,

0.40100
0.21700

1073
192620,

15452.
501476.



D 362 EL Cattro CA
D 051 Enid x
D 065 Ft. Worth TX
D 058 astin  TX
D 092 hillicothmO
D 058 Kgo x
D 133 Decatur I
D 095 Lebaron MO
D 105 Little RocAR
D 067 Longview TX
D 058 Lufkin  TX
D 054 McAlester (K
D 193 Meridian MS
D 053 Oklahame 0K
D 0% Pecos ™
D 056 Rolla N
D 091 St. JosephMD
D 06A San AngeloTX
D 097 SpringfielMD
D 361 Stocktan CA
D (32 valentine NE
D 059 Tulsa [+ 4
D 381 Logan ur
D 211 Macon GA
D 201 BirminghamL
D 046G EL Paso TX
D 402 Nogales AZ
F 801 SCANDINAVIA
F 802 N.C. BLROPE
F 805 S.W. BLROPE
F 804 ISLADS

F 805 ADRIATIC

F 806 USSR

F 807 E BLOXX ELRD
F 808 E MEDITERRAN
F 809 N AFRICA

F 810 RED SEA

F 811 E AFRICA

F 812 W AFRICA

F 813 PERSIAN GLF
F 814 W ASIA

F 815 SE ASIA

F 816 TAIWMAN

F 817 XXREA

F 818 JAPAN

F 819 CHINA

F B20 CANADA

F 81 W MEXID

F 82 E MEXID

F &3 WS AERICA
F 824 CENT AMERICA
F 825 CARIBBEAN

STORAGE OOST  228(12652.

519.

£y

BissR

FEEEEEE

3

519.

gy

KLY

FEREREEEY

SER

fwgy

151.

FREEELE:

" o
3938

143

519,

12.

Ays

' FEEEELE

&
=9
. e

fmily

-



TRXX COST 47326552,
RAIL COST 665000576,
BARGE COST 20616168,
SHIP QOST 57457032.
HANDLING CST 89746856,

GRAIN SHIPPED FROM SURPLUS REGIONS 64,
GRAIN SHIPPED TO DEFICIT REGIONS 23772,
GRAIN SHIPPED TO RREIGN REGIONS 177352.
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Hard Red Winter Wheat
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wowawew (PTIMAL SOLUTION Swwrewew

TOTAL COST 331818752

HARD RED WINTER WHEAT, RALER, GRANT, TEM, FELLIN
UNIT = 1 (THOUSAND BUSHEL)
SUPPLY 748567 .
DEMAND T4blsTh .

I Y ) B ) 14996
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Network Generator For Grain Shipment Prcblem

CRIGIN/DESTN MIDE

S 02 Aberdeen
P 703 GALVESTN, TX
S 111 AlexandrialA
D 702 New Orlee LA
S (52 Alts x

D 06A San Anton TX
P 703 GALVESTN, TX

S 051 amarillo TX
D 055 Ft worth TX
D750 Ag CA
D 702 New Orlea LA
P 705 GALVESTN, TX
S 017 Ashley N
P 720 DLAUTH, BC
S 071 Bamicdgi N
R 644 DRUTH, RV
S 015 Bismarck N
D 074 St Clad WN
S 171 Bawling G KY
D 241 Wirston c

S 026 Brookings O

D O73 Markato MN
P 7U3 GALVESTN, TX

S 351 Casper WY

D715L0s g CA

SPPLY

67,

32913.

3120.

100.

1.

HARD RED WINTER WHEAT, FULLER, GRANT, TEH, FELLIN

674.

14%8.

17%.

g¥¥

1.

1929.

614.

SHIPMENT BY TIME
2 3
nm. 1489.
00. b e]
1498. 1498.
0. 17042
17%. 17%.
b e] b e]
1065. 1065.
4169, 11920,
100. 00.
1320. Q0.
407, 0.
b e] b e]
872. 872.
2908, 7650.
b e] b e]

147

1268.
10105.

17%.

1065.

q3

%5%.

SHIPMENT

674.

5762.
Zns1.

7156.
1341.

"37.

100.

1320.

1.

19364.

WNIT

TOTAL

RANDLING

QOST  HALLING COST  (OSTS

0.64200

0.15691

0.38741
0.48000

0.30000
0.83400
0.67200
0.55800

0.31800

0.16115

0.30000

0.40800

0.17600
0.5%00

1.02000

560530,

134065.

1261630.

127660,

1091438.

13032680,  HB3N.

2146800,
11183%.
2409792
10678445,

31800,

212M6.

6012,
11502217.

4154460,

126682,
229674,
614712,

2765297 .

14450.

2270.

104052.

597913.
2798058,

6819,



D 381 Salt Lake UT
D 401 Twson AZ
P 715 LONG BEA, CA
S X1 Derner

D 362 EL Centro CA
P 703 GALVESTN, TX

§ 0% Dickinson ND

D 07 st Clod M
P 720 DUUTH, BC

S 134 Effingham IL

D 142 Indy IN

S (51 Enid x

P 703 GALVESTN, TX

S O6H Ft Stock TX

D 06A San Anton TX

S 33 Glasgow MT

P 713 PORTLAWD, OR

S 312 Moses Lakebi

R 6D PASID, WA

S 12 Havre NT

P 713 PORTLAND, R

S (B4 Mastings NE

D 052 Chillicothd

D (5 Lincoln NE T
D 043 Topeka KS R

S 638 Lewiston 1D

D 331 Percelton (R
P 713 RRTLAD, R

S 321 Lewistoun MT
P 712 SEATTLE, WA

S 044 Liberal XS

642,
57.
00.

3%,
450,
26877,

1101,
87,
00.

348.
2.

35113,
00.

0.
00.

843,
00.

12766.
L.

r-- AN
1242,

29%0.
3.
4.
2045,

15155.
493.
nz3R.

2672,
00.

68866,

450.
26758.

88

10959.

493.
1951.

uwn.
137.

490.
15765,

493.

148

8

1%,

450.
6014,

100.

19%3.

S113.

12786,

26641,

14814.

8180.

972.
13183.

0.2%400
0.78600
0.82000

0.82000
0.57000

0.36000
0.48000

0. 14541

0.43800

0.3158

0.58900

0.01115

0.53400

0.30001
0.10975
0.19800

0.14961
0.30000

0.57100

1607200.
42951780,

53513,

15375494 .

T676.

495807,

W37,

16226295

15572,

769676.
1385900,

10888653.

108509.
67625,

&7,

43567.

1208454,

2153880.

384965 .

356137.
1602216

386104.



P 703 GALVESTN, TX
S 324 LivingstorMT
P 713 PORTLAND, (R
S 082 bbock WX
P 703 GALVESTN, TX
S 033 McCook NE
D 085 Ames IA
D 0S8 Cabool MO
D 092 ChillicothM
D 201 Gadsen AL
D 132 Galeshurg IL
D 142 Irdy IN
D 096 Moberley MO
0 241 Winston NC
S 012 Minot (1]
P 720 DULUTH, BC
S 35 Miles CityMT
0 131 Dekalb IL
D 311 Spokane WA
D 313 Wermtch WA

S (21 Mcbridge D

D 131 Dekalb IL
D 13 Galeshurg IL

S 053 &k City
P 7U3 GALVESTN, TX
S 072 Ortorwi llemN
D 07 St Cloxd M

S 023 Repid CitySD

N T XXX/ -4 O

D (32 Valentine NE R

R 609 SIQX CT, IA

S 411 Rossell WM

D 401 Tucson A2

S 713 Salem R

658.

17454,
00.

17929.
999.

3156.
1080.
S.
2045,
950.
00.
00.
.
.

146.
00.

72B.
84,
.
.

w15,
2.
1356.

13858.
3134.

708,
00.

35286,
313.
00.

1154.
1154.

1232.

00.

16010.

JBH &

H g

mz.

313.
5n3.

60649, 5.
11495, 5959.
920. 00.
1080. 1080.
S. S.
1243. 2045.
950. 950.
566. 00.
0. 101.
. .
&a2. &a2.
0 104.
157. 00.
674, .
. .
&9. &6,
0. 1356.
3057. 5950.
%1. 487.
313. 313.
7836, 6392.
. 00.

149

17454 .

1929.

146.

1343.

13858.

152.
19961,

1154.

0.49800

0.5%000

0.40800

0.39600
0.48000
0.39358
0.87000
0.54000
0.73800
0.43800
1.07400

0.38400

0.58800
0.56400
0.47400

0.54000
0.54600

0.39600

0.13597

0.22800
0.34200

0.4057

10297860,

731508,

1637856,
1401144,

NBAO.

96270.

285456.
6819622,

9951137.

52108,

5507461,

740534
1742,
1397541.
&513%.
7558,
17313.
493650.
S12m2.

21097.

30217.
497804,
506718.

BETS.
65724,

2002481.

1346109.

214618.
3527355.

2891,



P 713 PORTLAND, R
S 042 Salira KS
D 211 Atlata GA
D 154 Canbrid OH
D 251 Charlty VA
D 144 Colutbus IN
D 281 Dubois  PA
D 142 Irdy N
D 183 Knaxville ™
D 22 Lake City fL
D 291 Buffalo NY
P 73 GALVESTN, TX
S 131 ScottsblufNe
D75 Los Ag CA
S 041 StFrarcis KS
P 703 GALVESTN, TX
S 016 Valley CtyD
P 720 DULUTH, BC
$ 011 Williston ND
D 013 Devils N

D 311 Spokane WA

SURPLLS REGION

S 02 Aberdeen SO
S 111 AlexardirialA
S (52 Alts [+ 4
S 051 Amerillo TX
S 017 Ashley WD
S 071 Bemicgi  WN
S 015 Bismrck WD
S 171 Bowling G KY
S 024 Brookings D
S 351 Casper WY

S 31 Dewer (O

S 014 Dickinson ND
S 13 Effingham IL
S 051 Enid [+ ¢
S O&H Ft Stock  TX
S 33 Glasgow MT
S 312 Moses Lakebid
S 32 Havre MT
S (B4 Hastings NE
S 638 Lewiston 1D

-t

12015
3.
108.
480,
501.
420.
00.
575,
2%,
489,
629.
27958,
6388,
92084.
19%62.
60.
00.
300.
2.
00.
SPPLY
&731. 4564,
676. 00
32913, 3.
3N20. 2769
100. 100.
1320. 1320.
&, 407,
1. 00.
2852, 20051,
72, 192%.
T3U.  49%7.
1101. 8.
348. 8.
B113. B3
0. 0.
8363. 863,
12766. &55.
2601,  BIN.
5930.  19648.
15155. 33X0.

00. 00. 00.
108. 108. 108.
501. 501. 501.
196. 2. 181,
2%, 2%, 2%.
3509. 48, 485,
17027, 15485, 34409,
31490, 2646%9. 18543.
00. 00. 60.
6. 6. .
9. 101. 00.
STORAGE STORAGE COST
1489. 00. Z5N9.
00. 00. 00.
o917, 1137, 29505,
00. 00. 3834,
00. 00. S0612.
00. 00. 15605.
00. 00. 00.
1627, ™09, 1700921,
1756,  WNs.,  197762.
814. 448. 80662
00. 00. 3297.
24154 100. 227&318.
863, 3086. 761589,
¥957. 00. 479736.
165. 7. e
13366. 62, 1510672,
986, 493. 188534,

1.

0.04996

0.73200
0.62400
0.97200
0.56400
0.70800
0.56400
0.77400
0.8200
0.88800
0.57000

0.93600

0.67200

0.27600

0.24268
0.58800

61554,

1130256,
1189440,

Iners.
8496600,

15580448
41809500.

26168688,

61880448.

16560.

115248,

21179,

1518096.
3084874
10599075

479561,

13306138.

870.

19700.



S 21 Lewistown MT
S 044 Liberal &S
$ 32 LivingstorMT
§ 062 Lubbock  TX
$ (33 McCook NE
S 012 Mirot V]
S 325 Miles CityMT
S 021 Mobridge
s 053 &k City X
§ 072 OrtorwilleMN
S 023 Rapid City®D
S 411 Rossell WM
$ 713 Salem R
$ 042 Saline KS
S (31 ScottsblufNe
S 041 StFrarcis kS
S 016 Valley CtyD
§ 011 Wiltlistan D

17654,

CRIGIN/DESTN MDE SUPPLY

R 601 ST. PALL, MN

R 644 DULTH, RV
R 645 BUFFALO, NY

R 603 MOREQR, 1A
R 604 DUBUALE, IA
R 605 CLINTON, A
R 606 BLRLINGT, IA
nmmnm,n.a
R 608 ST LQUIS, MO

R 609 SIONX CT, 1A

P 701 MBILE, AL B

R 610 WK, K

.m-

SHIPMENT 8Y TIME

2 3

00 4]
1320. 00.
1320. 00.
00. 00.
00. 00.
00. 00.

L y) 00.

L y) 00.

L y) 00.
573. T836.
STM3. 7836.
L y) 00.

151

X72. 1953, 280240.
68208, 7559.  555092.
17454, 5959.  15707R.

920. 00. 684406,
M. 5733.  1336685.
104. 104. 13639.

3084. 15%4. 362640.

3701, 212, 402843,
14854, 6705, 1631449,

00. 00. 00.
00. 00. 00.
IS5, G659, B5TEESS.
13227, 4884,  15204548.
L1172, 16543, 5009610.
60. 60. 6340,
13. 2. 17385.

4

TOTAL

WNIT TOTAL

HANDLING

SHIPMENT C0OST  HALLING COST  COSTS

1320.

19941,

0.27000 356400.

0.33300  6640B53.

248605.

3161646



R 611 NE CITY,

R 612 ST JOSEP,

R 613 KANSAS C,

R 614 GLASDD,

R 615 OTTAA,

R 616 PECRIA,

R 617 BEARDSTO,

R 618 CINCINNA,

R 619 LOUISVIL,

R 620 EVANSVIL,

R 621 CAIRD,

R 62 HICOWN,

R 63 OSCEOLA,

R 626 VEPHIS,

R 645 BUFFALD,
D 291 Buffalo

R 626 KNOKVILL,

R &27 CHATANDD,

R 628 GNTERSV,

NE
LY
LY
LY

It

IL
OH
KY

NY
NY
™

™

AL

152

1320.

0.00171

261,

30472.



R 629 FLORENCE, AL 00. 00. 00. 00.

R 630 CATOOSA, X 0. 00. 0. 0.
R 631 MISKIXEE, K 0. 0. 00. 00.
R 632 PINEBLIF, AR 00. 00. 00. 00.
R 633 DES ARC, AR 00. . . 00.
R 634 GREEND, MS . 0. 00. 00.
R 635 VICKSBLR, MS 00. . 0. 00.
R 636 MORE, LA . 00. 00. 00.
R 637 LBJISTON, ID . 0. 0. 00.
R 638 CENTRL F, WA 00. 00. 00. 00.
RE&DPASID, WA 1. 4598, 57. 00.

P 713 PORTLAD, (R B 21, 4558, 7. 00. 12766. 0.11300 4558,  2024049.
R 640 RODSEVEL, WA 00, 0. 00. .
R 641 THE DALL, (R 0. . . 00.
R 642 NBY CRLE, LA 0. 0. . 00.
R 643 PCRTLAND, (R . 0. . 0.

ORIGIN/DESTN MXDE SPPLY SHIPMENT BY TIME TOTAL WNIT TOTAL  KADLING

1 2 3 & SHIPMENT  (OST HALING COST  COSTS
P 701 MBILE, AL 0. S5713. TE6. 6%
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F 807 E 8LOX BRO
F 811 E AFRICA

P 702 NEW CRLE, LA

P 703 GALVESTN, TX

F 801 SCANDINAVIA
F 805 ADRIATIC

F 806 USSR

F 807 E BLOCXX BRO
F 808 E MEDITERRAN
F 809 N AFRICA

F 810 RED SEA

F 811 E AFRICA

F 812 W AFRICA

F 813 PERSIAN GAF
F 814 W ASIA

F 81 W ¥MEXIC0

F &2 E ¥BXIC0

F 823 WS AMERICA
F 82 CENT AMERICA
F 825 CARIBBEAN

P 704 CORRUS C, TX
P 705 BRONSVI, TX
P 705 CHARLEST, SC
P 707 BALTIMR, #D
P 708 TOLEDO, OH
P 709 SAGINAW, MI
P 710 CHICAGD, n'.
P 711 DULUTH, MN
P 712 SEATTLE, WA

F 815 SE ASIA
F 816 TAIWN

(7]

w un u v v uununonunnnnuonouou

63315,

116193,

00.
5524.
26129.
5168.

3083.
1497.

154

2167.

00.

57,
2615,

0.48000
1.02400

0.49000
0.46500
0.55300
0.49500
0.50800
0.4%400
0.75100
1.04500
0.43500
0.52000
0.5200
0.27700
0.05500
0.2720
0.17700
0.22500

0.37500
0.29100

626120,
7088129,

1111047,

6550,
BNL176.
1588044
1178892,

96375.
02765,

T36875.

nere.
N6
1301913.
%113,
3661191

3113.
424047 .
4746759,
547888,

1861178.
507815.
1377,

14546,
136689.



P 713 PCRTLAD, (R
F 815 SE ASIA

F 816 TAIWN

F 817 XIREA

F 818 JAPAN

F 819 CHINA

P 714 SAN FRAN, CA

P 75 LONG BEA, CA

F 818 JAPAN

P 716 SAN DIEG, CA

P N7 TOBDO, BC

P 718 SAGINAY, BC

P 719 CHICA®D, BC

P 720 DULUTH, BC

F 808 E MEDITERRAN

D 085 Ames 1A

D 211 Atlata GA
D 058 Cabcol MO
D 154 Cabrid OH
D 51 Cherlty VA

D 052 ChillicothMd
D 144 Colwtas IN
D 131 Dekalb IL
D 013 Devils N
D 281 Dubois PA
D 342 El Centro CA
D 065 Ft sorth TX
D 201 Gadsen AL
D 13 Galesburyg IL
D 142 Irdy N
D 183 Kroxville N
D 22 Lake City FL
D715 Los Ang CA
D B85 Lircoln NE
D 073 Markato M

w u n nuou

.

PR R EEFEETY.

ABZ. 24615
57. 00.
a85. 530.
5738. 6568,
8810. &7,
265, 6542,
00. 00
00. 137.
00. 137
00. 00
00. 4]
00. 00
00. 00
we. 4]
1. 00.
DEMAND BY TIME
2 3
1080. 1080.
m. .
S, 3.
108. 108.
480. 480.
5548. 5548.
501. 501.
856. &6,
. 2.
420. 420.
490. 490.
17%. 1%
950. 950
1356. 1356
0. =
7. ol
2. 21.
&843. 843,
734, 4.
8r. 8r.

155

0.38000
0.29600
0.43000
0.23300
0.5,

0.22500

0.82000 634680,

513192.
157086.
1606025,
1087626.

542851,



D 096 Mcbertey MD 720. 720. 720.
D 702 New Orlea LA 1065. 1065. 1065.
D 331 Perdelton (R 493, 493, 493,
D 381 Salt Lake UT 642, &2, 642,
D 06A San Anton TX 1498, 1498. 1498.
D 311 Spokare WA . . .
D 074 St Clad MN 487, 487, 487.
D 21 Buffalo NY 489, 489, 48,
D 043 Topeka  KS 2045, 2045. 2045,
D 401 Twson A2 1411, AL AL
D 032 Valentine NE 313. 313. 313.
D 313 Werstch WA . . .
D 045 Blark 00. 00, 00.
D 241 Wirston NC a3e. ase. ase.
F 801 SCANDINAVIA 00. 00. 00.
F 802 N.C. BIROPE 00. 00. 00.
F 808 S.W. BROPE 00. 00. 00.
F 804 ISLADS 00. 00. 00.
F 805 ADRIATIC 1166. 5524. 00.
F 806 USSR 00. 6129, 109277.
F 807 E 8LOX BRO &338.  10438. 4947,
F 808 E MEDITERRAN 6561, 5877. 6736.
F 809 N ARRICA 18539, 16320. 14219.
F 810 RED SEA [ 2908 7450.
F 811 E ARRICA 55. &3 356.
F 812 W ARRICA 17%%. 673, 1543.
F 813 PERSIAN GAF 16675. 33190,  21568.
F 81 W ASIA 2420. 2620, 2620,
F 815 SE ASIA S7. =7. &7
F 816 TAIWN 561, 5. 3012.
F 817 KREA 4509. 5738. 6568
F 818 JAPAN 10550. 8810. 912,
F 819 CHINA 00. 5%. &2,
F 820 CANADA 00. 00. 00.
F 821 W MEXICD . 265, .
F 82 E MXICD 3. B .
F WS AMERICA 6873, 5445. 13328,
F 826 CENT AVERICA 277. 1645 3083.
F 825 CARIBBEAN 1548. 101, uor.

STORAGE COST 46956408
TRAX COST 1151020.
RAIL QOST 400016768,
BARGE QOST 8435311,
SHIP QOST 264821536,
WANDLING CST 1543776,

GRAIN SHIPPED FROM SLRPLUS REGIONS Talts7h.,

GRAIN SHIPPED TO DEFICIT REGIONS 180920.

156

2167.
100.



GRAIN SHIPPED TO FOREIGN REGIONS 563554,

157



Hard Red Spring Wheat

158



TOTAL CosT 4342807552.

HARD RED SPRING WHEAT SHIPMENT BAIE COMEAU ADDED, RULLER, GRAN
WNIT = 1 (THOUSAND BUSHEL)
SUPPLY 42205,
DEMAD 422028,

648 69 &9 11828

159



1 Network Generator For Grain Shipment Prablem

HARD RED SPRING WHEAT SHIPMENT BAIE COMEAU ADDED, FULLER, GRAN

1

CRIGIN/DESTN MDE

S 022 Aberdeen

D 211 Atlanta
D 058 Cabool

GA
MO

D 02 ChillicothMd

D 201 Gacisen

AL

D 222 Lake city FL

D (35 Lircoln

D 096 Moberley MO
D 113 Prt Allen LA

D 064G Tyler

™

P 703 GALVESTN, TX

S 017 Ashley

D 707 Baltimore M

D 281 Dubois
D 073 Markato
D 045 Wichita

S O71 Bemidgi
R 644 DULUTH,
P 711 DLLUTH,
P 720 DLLUTH,

S 015 Bismark

D 251 Charltv
D 131 Dekalb

PA
M

L

D 132 Galestxryg IL

D 142 Indy

D 073 Markato
D 291 Buffalo
D 261 Winston

"
N
e

S (2¢ Brookings o

D 085 Ames 1A
D 02 GhillicothD
D 043 Topeka KS
S 351 Cagper WY

T X XXXV

- -4 X ®

-

SPPLY

41645.

11860.

SHIPMENT BY TIME
2 3
17. 170.
&. &.
00. 0.
00. 00.
51, Z51.
1974. 197.
181. 870.
00. 533.
13. 113.
0 (1]
984. 964.
S%. =%.
Sté. 8527,
166. 166.
12028.  12028.
5706. 718
645, 150
600. 00.
1010. 339.
162, 162.
7. 7.
88. &5.
00. 00.
237, 237,
1059. 588.
017. 1077.
443. 443

160

4

1738.
166.

TOTAL
SHIPMENT

10156.
10834.

21054.
150.

9.
511,
1772.

UNIT

TOTAL

HANDLING

COST  HALLING COST  QOSTS

0.8%400
0.55800
0.49800
0.96200
1.183%00
0.29400
0.52800
0.97300
D.87600
0.87600

1.15800
0.97300
0.33666
0.64450

D.16115
0.16115
0.16115

1.20000
0.56400
0.57000
0.74400
0.3%000
1.06400
1.24200

0.29155
0.3%600
0.38459

185256,
1472586.
184632.
11171953,

1335312,
1042548.

14132508,

4557888,

3647369.
428214,

5814883.

262045,

11113416.

1451049.
223956
6814859,

Z31219.

674709
1740942,
2052176.

15775.

3618130.
38119.

205704

870128.
152755,
384381.
360926
1533846,



D 381 Salt Lake UT
S Derver @
P 703 GALVESTN, TX
S 013 Devils La ND
D 144 Colurbs IN
D 142 Ircy IN
0 29 Buffalo NY
R 601 ST. PAL, WN
S 014 Dickinson ND
D715 Los Ang CA
D 401 Tucson A2
D 371 Wimemu WV
S 323 Glasgow MT
P 713 PORTIAD, (R
S 32 Hevre MT
P 713 PORTLAND, (R

S 342 Lewistan ID

0 713 Salem R
P 713 RORTLAD, OR

S 321 Lewistoun MT

D 313 Weratch Wa
P 713 PRTLND, R

S 3% LivingstorMT
P 712 SEATTLE, WA
S 123 Madison Wl
D 185 Krawville ™™
S 012 Mirot W
D75 Ls Aig CA
D 713 Salem R
D 381 Salt Lake UT

S 35 Miles Cit MT

P 713 PORTLAD, (R

a4,

16645,

2115,

34,

7.

12704.

219.
00.

361
1158.

&n.
419.

1012.

10016.

s

219.

1

34,

161

6.

00.
16518.

w5l
—
> ot

103464 .

219,
13%.

é75.

1350.

1819.
5617

1676.
1336.

127.
16518.

21%.

4900.

34,

0.29%00

0.54600

0.78600
0.73200
1.03200
0.30700

1.18800
1.10400
0.91800

0.59200

0.53400

0.32350
0.31200

0.3%600
0.56200

0.45000

0.55800

1.02000
0.72600
0.54600

0.71200

101136,

1061100,
217604,
1877208.
16706020,

1850304
1226448.

15184800.

1476787 .

41085,
5153616.

214830,

202180,
1324950.
2675400.

21417
50912.
311813.
9080021,

4154535.

229017.

86851,

150164.
1796.

90746.

3128402.

454308.



S 021 Mobridge .

D 051 Enid X R 18. 183. 183. 183. 732. 0.63000 461160. 1547,
D 0% Moberiey MO R 62, 9. 00. 00. 951. 0.58200 553482, 163020,
D Ok City X R 185. 185. 185. 185, 740. 0.63000 466200, 126851.
D 113 Prt Allen LA R 533. 533. 00. 00. 106%6. 1.03200 1100112, 182734.
S 072 Ortorwil leMN rsR.
D 085 Ames AT 00. 606. 1077. 00. 1683. 0.3538 $47619. 3187%%.
D 183 Knoxville TN R 1029. 00. 00. 00. 1029. 0.89%00 919926. 176391,
DO73S Markato MN T 9297. 780, 00. T043. 24320. 0.17898  43/2W7. L0555,
S 331 Perdieton (R 353.
P 713 PCRTLAND, (R R 00. 00, 00. 353, 353.  0.20400 72012, 51009.
H Repid CitysD 764.
D 381 Salt Lake UT T 00. 477. 166. 121. 764, 0.62892 480499, %4717,
S 311 Spokare WA AP
P 713 PCRTIAND, (R R 1555. 239. 129. 00. 413, 0.26700 1100841, 565774,
S 361 Stockton CA o773,
D75LosAg CA T S042. 1. 00. 00 O773. 0.32068  3134040.  1851202.
S 016 valley CithD 34274.
D 154 Carbrid OH R 904, 904, 904. 904, 3616. 0.78000 2820480, 619655,
D 251 Charity VA R 649. 49. 649. 1) 1396, 1.1200  1568312. 3302,
D %4 Colutbus IN R ér. 00. 675. (11} 1350. 0.72000 972000, BWI7.
D131 Dekalb IL R 1010. 00. 6. 00 1681.  0.48600 816066, 288157.
D 085 Ft Worth TX R 1%S. 145. 145. 145 580. 0.75000 435000. 99624
D 132 Galeshurg IL R 162. 00. 00. 00. 1692. 0.45200 &6, 290043,
D 074 St Cloud MN R »7. »77. 7. ». 15608. 0.21400 3438128.  2724950.
D 291 Buffalo NY R a051. 00. 00. 00 8051, 0.966800 7777266.  13801R.
S 011 Williston WD 10344.
P 713 PORTLAND, (R R 1344. 219. 3017. 3a%. 10344. 0.64000 6620160, 1494708,
SURPULS REGION - SUPPLY STORAGE STORAGE COST

S 022 Abercieen SO 41645, 20017 15145. 8111. 1664317,

S 017 Ashiey N 5590, 21846,  17643. 5427. 175612,

S 071 Bamidgi MN 58640.  58640. 40261,  20625. 4595947,

S 015 Bismark WD 2886, 189, 1N 6607, 141108,

S (R4 Brookings 11860, 5 4216. 2108. SL0387.

S 351 Casper WY 4. 00 00. 00. 00.

S Dawer 6755, 00. 00. 00. 00.

S 013 Deviis La D S, 55767, 9T, ITI9B. 4316597.

162



S 0% Dickirson ND
S 38 Glasgow MT
S 322 Hevre MT
S 342 Lewiston D
S 321 Lewistow MT
S 324 LivingstorMT
S 123 Medison WI!
S 012 Minot ]
S 325 Miles Cit MT
S 021 Mabridge
S 072 OrtorwillemN
S 331 Perdleton R
H Rapid CitysD
S 311 Spokare WA
S 361 Stocktan CA
S 016 Velley CithD
S 011 Williston N

3. 24855,
5650, 12966
7654, 2754,
16645. ne7.
2115, 1856,
&28. 392,
385. 00
8884. 365
3144. 344
3489. 326,
M. 16706,
3. 3.
764. 764.
“3. 568,
9773, 731,
¥, 1NN,
10544 $000.

CRIGIN/DESTN MCDE SUPPLY

R &01 ST. PAL, W

R 625 KNOXVILL,
R 628 GUNTERSV,
P 702 NEW ORLE,

SEZ

R 644 DUUTH, RV
R 645 BUFFALD, NY

R 605 MOGREGIR, 1A
R 604 DUBUGLE, A
R 65 CLINTON, 1A
R 606 BURLINGT, 1A
R&?MIML,K.!
R 608 ST LOUIS, MO

R 609 SlaX CT, IA

17431, TE36. 1981884,
4976. 06k 841667.
ABL0. 1. 2%
6261, 2943. 426113,
1677. 1458. 193823,
39R. 00. 30060.
00. 00. Q.
5852. 4028, 663762
314k. Q0. 261095,
736. 368. 131747.
8120. 7043, 1226387.
a7. 121. 45014.
129. Q0. 103409.
00. Q0. 28028.
12096. S075. 1319960,
6851, 3854, BN%.
SHIPMENT BY TIME

2 3 4

15755. 24, 16518

%, %1%. 1614

196. 196. 196.

14145,  20534.  14908.

12028, 1208, 1208,

12028. 12028, 1218.

00. 00. Q0.

00. 00. 00.

00. 00. 00.

00. Q0. 00.

Q0. Q. 00.

00. 00. 00.

00. Q. 00.

163

SHIPMENT

INIT

TOTAL

HANDL ING

COST  HALLING COST  COSTS

0.32700
0.28400
0.18100

0.27000

1387134.
166992,
875247

9742680

110744
7862019.

6796061,



R 610 OWW, &

R 611 NE CITY, NE

R 612 ST JSEP, MO

R 613 KANSAS C, MO

R 614 GLASCD, MO

R 615 QTTAWR, IL

R 616 PECRIA, IL

R 617 BEARDSTO, IL

R 618 CINCINNA, OH

R 619 LQUISVIL, KY

R 620 EVANSVIL, IN

R &1 CAIRD, It

R 62 HIOMAN, KY

R 63 OSCEOLA, AR

R 624 ¥EMPHIS, ™

R 645 BUFFALD, NY

D 21 buffalo NY

R 626 XNOKVILL, TN

D 18 Knoxville ™

R 627 CATANDD, ™

00.

12028.

12028.

1614,

1616,

12028.

12028.

1%14.

1416,

164

12028,

12028.

1616,

1416,

36084.

L262.

0.0017

0.00276

61800.  &300267.

1ns.

740653,



R 628 GNTERSV, AL 00. 196. 196.

D201 Gadeen AL T 00. 1%. 1%.
R 629 FLORENCE, AL 00. 00, 00.
R 630 CATOOSA, X 00. 00. 00.
R 631 MUSKOGEE, OK 00. 00. 00.
R 632 PINEBUF, AR 00. 00. 00.
R 633 DES ARC, AR 00. 00. 00.
R 634 GREENKD, MS 00. 00. 00.
R 65 VICKSRR, MS 00. 00. 00.
R 636 MNRCE, LA 00. 00. 00.
R 637 LBJISTON, 1D 00. 00. 00.
R 638 CENTRL F, WA 00. 00. 00.
R 639 PASD, WA ., 00. 00. 00.
R 640 RODSEVEL, WA 0. 00. 00.
R 641 THE DAL, CR 00. 00. 00.
R 642 NEW CRLE, u 00. 00. 00.
R 643 PCRTLAD, CR 00. 00. 00.

RIGINDESTN MDE  SUPPLY SHIPMENT BY TIME

1 2 3

165

A

TOTAL

0.(B633 21360,

WIT TOTAL

102665,

HANDLING

SHIPMENT COST  HALLING COST  (COSTS



P 701 MBILE, AL

P TO2 NEM ORLE, LA

F BO1 SCNDINAVIA  §
F 805 S.W. BIRCPE
F 806 USSR

F 810 RED SEA

F 811 E AFRICA

F 812 W AFRICA

F 814 W ASIA

F 816 TAIWN

F WS NERICA

F 824 CENT AMERICA

”mw oo nuonunuon oo

P 703 GALVESTN, TX

F 802 N.C. EUROPE
F 803 S.W. EUROPE
F 807 E BLOXX BLRO
F 809 N AFRICA

F 810 RED SEA

F 811 E AFRICA

F 812 W AFRICA

F 824 CENT AMERICA
F 85 CARIBBEMN

”w o n n nnnuonon

P 704 CORAUS C, TX

P 705 BROMNSVI, TX

P 705 CHARLEST, SC

P 707 BALTIMR, M

P 708 TOLEDO, OH

P 700 SAGINAM, MI

P 710 CHICAGD, IL

P 711 OULUTH, MN

FBRN.C. BRFE S

FOBSW. BROFE S
F 809 N ARRICA S

7418.

187

1354.

166

149.

1060.
47,
199%.
1896,
47.
3.
1016.

43461,
206
4328.

0.47500
0.32000
0.53800
0.73400
1.02400
0.41800
0.51900
0.46100
0.30600
0.16100

0.38700
0.33200
0.49500
0.49400
0.75100
1.04500
0.43500
0.17700
0.22900

0.71600
0.69000
0.83800

319759.

410220,

3108156.
159140.

2807 .

as315.
S3713.
179%.

49921.
490439,
151009.

1126019,

112860.
107314.

17.

338581,
265248.

245701,
130520.
244965 .



F 825 CARIBBEAN
P 712 SEATTLE, WA

F 818 JAPAN
F 83 WS AMERICA

P 713 PORTLAD, OR

F 814 W ASIA
F 815 SE ASIA
F 816 TAIWAN
F 817 KREA
F 818 JAPAN

P 714 SAN FRAN, CA

P 715 LONG BEA, CA

P 716 SAN DIEG, CA

P 7N7 TOLEDO, BC

P 718 SAGINAY, BC

P 719 CHICAGD, BC

P 720 DULLTH, BC

F 807 € BLOXX BLRO

0 085 mmes 1A
D 211 Atlanta GA
O 707 Baltimore MD
D0 Cabool MO
D 154 Carbrid OM
D 251 Cherlty VA
0 052 ChillicothMd
D 144 Coluas IN
0 131 Dekalb IL
D 281 Dubois  PA
0 051 Enid (s 4
D 055 Ft Worth TX
0 201 Gadsen AL
D 132 Galeshuryg IL

v »n n n n

1010.

18.
145.
196.
1652.

00. 2.
00. x2.
e 00.
2708. 20616
00. 0
10016.  10016.
00. 00.
557. 928.
813, 7672.
00. 00
by by
by 00.
by 00.
00 00.
00 00.
645, 190.
645. 190.
DEMAND BY TIME
2 3
1665. 1665.
170. 170.
984. 984.
8. 8.
904. 904.
649. 649.
2017. 2017.
675. 6755,
1010. 1010.
S3. S3.
18. 188.
145. 145.
196. 196,
1652. 1652.

167

1010.
S,
188.
145.
196.
1692.

10079.

1502.

0.55000

0.22800
0.5700

0.54100
0.38000
0.29600
0.43000
0.23300

0.82600

5543450.

89376.

159054
15224320.
1317496.
457000,
7995628,

1240652.

570471,

2187.
13358.

16640.
267622
51927

19%2286.

85013,



D 142 Irdy IN
D 183 Knoxville T™N
D 222 Lake city FL
D756 g CA

D @5 Lircoln  NE
D 073 Markato MN
D 096 Moberley MO
D 053 Ok City &X

D 113 Prt Allen LA
D 713 Salem ®R
D 381 Salt Lake UT
D 074 St Clod MN
D 91 Buffalo NY
D 043 Topeka  KS
D 06G Tyler ™
D 401 Tucson  AZ
D 313 Wenatch Wa
D 045 Wichita KS
D 371 Wimenu NV
D 241 Winstan NC
F 801 SCANDINAVIA
F 802 N.C. BURCPE
F 803 S.W. BURCPE
F 804 ISLANDS

F 805 ADRIATIC

F 806 USSR

F 807 E BLOCX BRO
F 808 E MEDITERRAN
F 809 N AFRICA

F 810 RED SEA

F 811 E ARRICA

F 812 W AFRICA

F 813 PERSIAN GLF
F 814 W ASIA

F 815 SE ASIA

F 816 TAIWAN

F 817 KIREA

F 818 JAPAN

F 819 CHINA

F B20 CANADA

F 821 W MEXI00

F 82 E MEXICD

F WS AVERICA

F 824 CENT AMERICA
F 825 CARIBBEAN

STORAGE (ST 24728926.
TRUX COST 24308780.
197175008,
BARGE COST 227062
SHIP COST SL84TT0.
HANDLING CST 102951082,

RAIL cOST

113.
419.
219.

7. 7.
1414, 1414.
251, 351,
9042, 9042,
1974. 1974.
9352. 9552,

870. 87.

185. 185.

533. 333.

488, 488.
1502. 1502.
¥ 7.

12028.  12028.

443, 443,

113. 13.

419. 419.

219. 219.

166. 166.

334, .
2237 2257

00. 00.
107. 1874.
355, 3630.

00. 00.

00. 00.

37, 992.

645. 150.

00. 00.
1544. 1354.

5. 543.

18. 151.
2465, 145.

00. 00.

29%. 29%.

10016.  10016.
3289. 3440.
57. 2.
813s. 8064.

00. 00.

00. 00.

00. 00.

00. 00.

481. n"7.
4737. 88,
3083. 4190

168

13.
419,
219.
166.

496,
1388.
5318.

Es&iiss

149.

48112,
1772.
452.
1676.

%72,



GRAIN SHIPPED FROM SURPLUS REGIONS 42028,

GRAIN SHIPPED TO DEFICIT REGIONS 263424,

GRAIN SHIPPED TO FOREIGN REGIONS 178604 .
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SOFT WHEAT

170



Wit CPTIMAL SOLUTION wirrvees

TOTAL COST 3506777344 .

SOFT WHEAT SHIPMENT BAIE CCMEAU ADDED, RILLER, GRANT, TEH & FE
UNIT = 1 (THOUSAND BUSHEL)

SUPPLY 409904 .

DEMAND 406107,
R & 68 172

171



1 Network Gererator For Grain Shipment Problem

SOFT WHEAT SHIPMENT BAIE COMEAU ADOED, RALER, GRANT, TEM & FE
1

RIGIN/DESTN MDE  SUPPLY SHIPMENT BY TIME AL WNIT TOTAL  HADLING
1 2 3 4 SHIPMENT  COST HWALING OOST  COSTS
S 111 Alexarder LA 4937,
P 702 NEW GRLE, LA R . 178, 00. 00. 4937. 0.21000 1B6T0. 7ITT.
S 065 Ames 1A 38,
D 391 Dewer 0 R 00. 00. 00. 8. 308. 0.5600  173712. 52757.
$ 171 Bauling G KY 1269,
D 18 Knoxville TN R =¥, 5512, 4640, 00. 1261, 0.2200 2B/IWR, 2175491.
S 154 Canbricge OH 4028.
P 707 BALTIMR, W R 6. 501.  1608.  163. 4028, 0.29600 1192288.  582046.
S 351 Casper WY 1%.
D 381 Salt Lake UT T 00. 00. %. 00. %. 0.3 5516. 252.
$ 133 Chanpaign IL 2086
D211 Atlanta GA R 131. 00.  80.  105. 286, 0.37200 TR, SR,
S 261 Charlesto W 513.
D %1 Winstarvs iC T 00. 00. 00. 513. S13. 0.2457 120536, gnr.
S 251 Charlotvi VA 238,
P 707 BALTIMR, W0 T 0. %3, . 12n. 233, 0.1565 445432, 487710,
S 092 Chilicott MO 55,
D 096 OklshameC X R 6. 6. 6. 6. 26, 0370  WW2. 4555,
DO Topeka kS T @1, 481, 481, 48 192. 0.15905  306013. 3644k,
D 045 Wichita ks T &%0. 190. 00. w“7. 1267, 0.276851  I5MBék. TS,
S 0% Clintan MO 5854,
D0 Caool DO T 163. 1%0. 00. 00. 33, 0.1758 60, 66865.
D 391 Derwer (O R 1. 1. 1. Q3. 109%. 0.55800  611568.  187876.
DOS3Rolla MO T 6R. 6. 6. 6. B28. 0143 362305. 478854,
D 045 Wichita kS T 156. 506, 786. 3. 1877. 0.23670 444286,  355541.
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S 1t Coluths IN

D 18 Krexville N T

R 619 LQUISVIL, KY

S 131 Dekalb IL

S 059 Dexter MO

R&EICAIRD, 1L

S 134 Effirgham IL

R 608 ST LCULS, MO

S 141 Fort MaynelN

D 163 Battle Cr MI

D 291 Syraase NY R

D 151 Tiffin OH

S 085 Ft sorth TX

0 715 Los Angel CA R

P 703 GALVESTN, TX
S 201 Gacken AL
D 211 Atlerta GA
S 132 Galesturg IL
R 605 BLRLINGT, IA
S 312 Moses LakebhA
R 640 ROOSEVEL, WA
S 191 Greensood MS
P 702 NEN CRLE, LA
S 192 Hattistur M5
P 701 MBILE, n.
sy N

D 18 xomville ™N
D 291 Syracamse NY

S 181 Jackson TN

1089.

77465,

10402.

10648.

270

1646.

316.
5.
212.

1045.

1097.

4181,

316.
1964.
510.

104S.
118.

11168.

4786,

1105.

00.

14%0.

316.

510.

1045.
146.

é616.

661,

173

316.

510.

1045.

2438,

1298.

810.

270,

13576.

1264.

1742.

4180.

106438.

0.29061
0.070%

0.08143

0. 10241

0.10241
0.45000
0.11604

0.96600
0.29600

0.11080

0.05206

0.01115

0.22800

0.12000

0.3319%6
0.51000

29926,
17525,

1105502

793158,

129045,

202150.

7N0.

5051

L9ZN.

2427744 .

162901.
416738.

1267822

T&s36.

1595754

15384636.



D 211 Atlamta GA
R 626 MDPHIS, ™

S &38 Lewiston ID

D 371 Wirnemxca NV

- »

P 713 PORTLAD, (R R

S 138 Medison Wl

R 604 DUBUGLE, 1A

S 212 McRae GA

D 211 Atlata @A

D 22 Lake City FL T
P 706 CHARLEST, SC R

S 093 Mcberly MO
R 607 HANIBAL, MO
S 135 Mt Verron IL
R &21 CAIRD, L
S 18 Nashville ™N
D 18 Knoxville ™8
S 331 Perdeltan (R

D 3381 Salt Lake UT
P 713 PCRTLAD, (R

S 104 Pine BLUFfAR
R 632 PINEBLLF, AR
S K3 Prirceton IN
D 188 Knoxville ™
S 242 Rocky Mtn NC

D 241 WinstarvS NC
P 705 CHARLEST, SC

S 709 Saginam Ml
P 718 SAGINAM, BC
S 713 Salem R

P 713 RRTLAD, (R

0o0.
00.

53656.
8.
4601,

3145.
00.

015,
550.
189.
131.

4804.
00.

135%8.
00.

73.
73,

3598,
1848.
TS0,

20437, .

S,

227.
00.

sR.
156.
573.

.
00.

LY
S348.

1096. 4.
1965. 4025,
148. 148.
137M2. 16020.
437, 00.
6. 00.
189. 18.
00 1909,
457. 149.
1817. 3054.
0o 00.
1848. 1834,
6598. 6612,
5950. 00.
00. 872.
156. 156.
2458, 1358.
00. 00
6472, 0o0.

174

4.

189.
1967.

1848.
4619,

1255.

763.

1456.

13558.

S019.

2127.

4511,

wU’s.

0.26400
0.08877

0.49078
0.31200

0. 10261

0.16200
0.14751
0.19200

0.06989

0. 10241

0.18500

0.51000
0.21600

0.32820

0.15695
0.21000

0.02680

0.05101

165559¢8.

44753,

199584,
111519.
73184,

1423280,

5404104

708014,
1064280,

21062,

249588,
1458247,

12137.
T667748.

73731,

21189,
143202
581902,

810531.

3615246.

3448131,

BLLT4.

134559.



S 311 Spokare WA
P 713 PORTLAD, (R
S 152 Springfld OH

D 153 Chillico OH
D 281 Dnoise  PA
D 151 Tiffin OH

S Z31 Sutpter  SC
P 706 CHARLEST, SC
S 103 Texarkana AR
P 703 GALVESTN, TX
S 102 Walrut Ri AR

D 098 Cabool MO
P 702 NEW QRLE, LA

S 313 Wermtchee WA

P 712 SEATTLE, WA

SURPUS REGION

S 111 Alexander LA
S 085 Ames 1A
S 171 Bouling G KY
S 154 Canbricge OM
S 351 Casper WY
S 133 Champaign IL
S 261 Charlesto W
S 251 Charlotvi VA
S 092 thilicott MO
S 0% Clinton MO
S 14 Colutass IN
S 131 Dekalb IL
S 099 Dexter 0
S 134 Effinghem IL
S 141 Fort WmyrelIN -
S 055 ft Worth TX
S 201 Gacsen AL
S 13 Galeshuyg IL
S 312 Moses LakebiA
S 191 Grearsiocd MS
S 192 Hettishur MS
S 142 Irdy N
S 181 Jackson TN
S 638 Lewiston 1D

51780.
4140. 82%9. 1922, 200.
11270.
52. S5e. 52. Se.
8. 00. 00. 00.
7433,
2044, 967 340, 1002.
1050.
37. 0. 2 ne.
12240.
7. 00. 190. 190.
2. 3645. 00 466,
S4B,
42 &S, 3952, 1184.
SUPPLY STORAGE STORAGE QOST
4937. 176, 00. 00 &97.
308. 308. 308. 308 63,
126M. 10152, &40, 00 567156.
4028, . 331, 163. 0234,
%. 1%. %. 00. 1074.
2086, 1955. 1955. 109 192596.
8. 513. 513. 513 59334,
238, 238, 1895, 1272. Z31050.
3455, 27m. 1541. 9%. 185170.
5854 4552, 278, 1014. 320761,
330, 860, 850 840. 948,
1089. 00. 00. 00. 00.
13576. 13576. 13576. 5840. 1268683
775, 6059, me. 428. 324070.
10402. 9N0s. 6319. X8s. nm.
445, 3%9. 226. 1045. 56787
Z38. 1%1. 1241. 0. 109547.
w58, %458. 9054, 2638. 804812.
276, 18636 T268. 3838, 1M7BX.
10668.  10418. S632. 158. 665981,
5085. 00. 00. 00. 00.
&77. w73, 4348, 4207, 579638.
10099. 10059, 738 29665. s,
53656. 4B907.  35047. 18879,  IHLS6

175

51760.

10764 .

33,

1050.

11833,

0.25800

0.07304
0.27000
0.17400

0.10800

0.31800

0. 12024
0.37200

0.15066

13354079.

15192.

51852,

4401876.

%79320.

1845165.
51083.

1074060

1517,

1707865

Q62876.



S 1233 Madison Wl
S 212 McRae GA
S 053 Moperly MO
S 135 Mt Verron IL
S 18 Nashville ™N
S 331 Perdetton R
S 104 Pine BLUFfAR
$ 143 Princeton IN
S 242 Rocky Mtn NC
S 700 Saginaw Ml
S 713 Satem R
S 311 Spokane WA
S 152 Springfld OM
S 1 Sumpter SC
S 108 Texarkere AR
S 1R Welrut Ri AR
S 313 Wermtchee WA

CRIGIN/DESTN  MIDE SUPPLY

R 601 ST. PAL, N

R 602 WINDNA, M

R 603 MCGREGOR,

R 604 DUBLLE,

P 02 NBM CRLE, LA

R 605 CLINTON,

R 606 BLRLINGT,

P T02 NEW CRLE, LA
R 607 WANIBAL, MO
P T02 N (RLE, LA
R 608 ST LOUIS, MO

P TR NBM QRLE, LA

R 609 Sl CT,

3145.
6015,

437, 00. 00. 16755.
5145, &7, 2176. 445956,
4804, 337, 2908. 463827,

13858. 12081, 9027, 134792,
. 00. 0. Q0.
%9, U3, 667,  TTI9EES.
15198. 9248. 9248. 1977R.
2127, 2127. 1255. 212022,
770, 396, 1382. 506231,

8. 8. 8. SmB62.

K51, a7, 0. 592701.

47620, 3931, 200%9.  4114536.
53%9. M. 1002. 415228.
1013. 733. 7. %501,
“n. 846. 656, 250200,
5561. 5136. 1184. 456293,
SHIPMENT BY TIME

1 2 3 4

{111 00. 00. Q0.

00. 00. 00. 00.

00. 00. 00. 00.

00. 437. 0. 00.

00. 437. 0. 0.

00. 00. 00. 00.

00. 404. 6616. 2438.

00. 404, 6616. 2438.

00. 87, 1429. 2508,

Q0. 467, 14659. 2908,

1646. 4181, 1450. 428.

1646. 4181, 1450. 428,

00. Q0. 00 00.

176

TOTAL

WNIT

TOTAL

HANDLING

SHIPMENT COST HALLING COST  COSTS

0.21900

0.18200

0.16400

0.13500

1721356.

78786,

6815.

1499566,

761674 .

127970.



R 610 OWH,

R 611 §E CITY,

R 612 ST JOSEP,

R 613 KANSAS C,

R 614 GLASCD,

R 615 QTTAR,

R 616 PECRIA,

R 617 BEARDSTO,

R 618 CINCINNA,

R 619 LOUISVIL,
P 7R NBM CRLE,

R 620 EVARSVIL,

R 621 CAlRD,

P 702 NBW CRLE,

R 62 HIOMWN,

R 623 OSCEQLA,

R 626 MEWPHIS,

P 702 NEW CRLE,

R 65 NASWVILL,

R 625 OKNVILL,

R 627 CHATANOD,

NE
NE
M
L ¢]
L ¢]
L

18

LA

KY
MR
™
LA

™

247.

270.

Q0. Q0.
Q0. Q0.
00. 00.
00. 00.
00. 00.
Q0. 00.
Q0. 00.
Q0. 00.
00. 00.
00. 00.
00. 00.
00. 00.
1817.  10™0.
1817.  10M0.
00. .
00. 00.
1965. 4026,
1965. 4026.
Q0. Q0.
Q0. 00.
00. 00.

177

14867,

%857,

20,

27474,

843,

0.1470 363050.

31619

0.0700 2033076.  4356003.

0.05700

492651,

1370348.



R 628 GNTERSV, AL
R 629 FLORENCE, AL
R 630 CATOOSA, X
R 631 MUSKOGEE, K

R 632 PINEBUF, AR
P 702 #B4 CRLE, LA

R 633 DES ARC, AR
R 634 GREENVIL, MS
R 635 VIOKSBLR, MS
R 636 MIRCE, LA
R 637 LBNISTON, 1D
R 638 CENTRL F, WA
R 6 PASID, WA

*R 640 ROOSEVEL, WA
P 713 PORTLAD, R

R 641 THE DALL, (R
R 642 NBY CRLE, LA

R 643 PCRTIND, (R

CRIGIN/OESTN  MODE SUPPLY

14333

14333,

00. 00.
(11] 00.
00. 00
00. 00.
5950. 00.
5950. (11]
00. 00.
00. 00.
00. 00.
00. (11]
00. 00.
00. 00.
00. 00.
11168. 36%0.
11168. 3630.
00. 00.
00. (11]
00. 00.
SHIPMENT BY TIME

2 3

178

4

2437,

R765.

TOTAL

SHIPVENT st

0.06300 1287531,
0.06300 2064447,
WNIT TOTAL

340286,

5195525.

RADLING

HWALLING COST  COSTS



P 701 MBILE, AL
F 807 E BLOCX BRO
P 702 NEW CRLE, LA
F 807 E BLOCX RO
F 808 E MEDITERRAN
F 814 W ASIA

P 703 GALVESTN, TX
F 814 W ASIA

F 821 W MXICO

F &2 E MXICD

P 704 CORRLS C, TX
P 705 BROMNSVI, TX

P 705 CHARLEST, SC
F 803 S.W. BUROPE
F 805 USSR

F 809 N AFRICA

F 810 RED SEA

F 811 E AFRICA

F 824 CENT AMERICA
F &5 CARIBEEAN
P 707 BALTIMR, M
£ 801 SCANDINAVIA
F 802 K.C. EUROPE
F 803 S.W. EUROPE

P 708 TOLEDO, OH
P 709 SAGINAMW, "f
P 710 CHICA®, IL
P 711 DLLTH, M

P T2 SEATTLE, WA

(7]

"» umnonunnonon

”w u»

2748,

B.Mres

1
1378.

0 00.
00. 00.
S35,  28685.
N6, 43%.
16209. 18561
00. 5/0.
8. 7.
118. 146.
140. 13.
140. 13.
00. 0
00. 00.
k7. 6687.
00. 00.
115. 480,
50 43.
1465 2958.
37. 315,
1. 1559.
967. 1332,
16kt 1.
00. 00.
7. 15.
1437. 216.
0 00.
00. 0
0 00.
00. 00.
45, 952

179

119.

47.
743.
312.

1184.

189.
189.

0.48000

0.48000
0.49500
0.51900

0.5500
0.27700
0.05%00

0.33200
0.45200
0.3900
0.64500
0.97000
0.14800
0.14800

0.37500
0.3400
0.2870

2416800

12833760

995,
5353.
11151,

139640,

3496480
649500.
671180.
676212,

21375,
1388.
193277

284981,

1513314,
3086564 .
663050,

10697.
10697.

40412.

2151,



F 813 PERSIAN GULF
F 815 SE ASIA

F 818 JAPAN

F &5 WS NERICA

P 713 PORTLAND, (R

F 813 PERSIAN GULF
F 814 W ASIA

F 815 SE ASIA

F 816 TAIWN

F 817 XOREA

F 818 JAPAN

F 819 CHINA

P 71 SN FRAN, CA

P 715 LONG BEA, CA

P 716 SAN DIEG, CA

P 717 TAAEDO, BC

P 718 SAGINAY, BC

F 808 E MEDITERRAN

P 719 CHICAGD, BC

P 720 DULUTH, BC

D 211 Atlanta GA
D 163 Battle Cr MI
D 058 Cabool MO
D 153 Chillico OH
D31 Daver O
D 281 iboise PA
D 183 Knxxville ™N
D 22 Lake City FL
D 715 Los Argel CA
D 0596 OklahameC (X
D (53 Rolla 0w
D 381 Salt Lake UT
D 291 Syraamse NY
D 151 Tiffin OM

v v unuuon

1778.
316.
190.

5.
»1.

S512.

1.

1045.

1

510.

7. 36kh.
3. 00.
00. 00.
76. 308.
46269, 45564,

16842, 19282,
7764. 8029.
5%8. 13633

00. 00.
0 0
00. 00.
00. 00
00. 00.
00. 00
00. 00
00. 00.
DEMND BY TIME
2 3
1778. 1778.
316. 316.
190. 190.
52. 52.
S1. S1.
M. M.
5512. 5512.
189. 1.
1045. 1045.
6. 66.
3. 3.
1848. 1848.
3069, 3069,
510. 510.

180

510.

&,

0.45600 1791168.
0.37500 120750.
0.22800 15116,
0.570 177330.
0.46100 5166888,
0.54100  7433340.
0.38000  3431400.
0.20600  14583%2.
0.43000 28043310.
0.Z5300 7641468,
0.25200  10204236.
0.83170 &9,

44318.



D 043 Topeka KS
D 045 Wichita KS
D 371 Wirmemca NV
D 241 WinstaryS NC
F 801 SCADINAVIA

F 802 N.C. BRCPE

F 803 S.W. BURCPE

F 804 ISLANDS

F 805 ADRIATIC

F 806 USSR

F 807 E BLOXX ELRO
F 808 E MEDITERRAN
F 809 N AFRICA

F 810 RED SEA

F 811 E ARRICA

F 812 W AFRICA

F 813 PERSIAN GAF
F 814 W ASIA

F 815 SE ASIA

F 816 TAIWAN

F 817 KREA

F 818 JAPAN

F 819 CHINA

F 820 CANADA

F 81 W MEX100

F E MEXICD

F WS AMERICA

F 8264 CENT AMERICA
F 825 CARIBBEAN

STORAGE COST ~ 25298620.

TRUXX COST 13116200,
RAIL COST TRX272.
BARGE COST 9813835,
SHIP COST 131030400.

HANDLING CST  101200848.

GRAIN SHIPPED FROM SURPLUS REGIONS

GRAIN SHIPPED TO DEFICIT REGIONS

GRAIN SHIPPED TO FOREIGN REGIONS

115.

00. 00.
9. 140.
9. 140.
42. 76.

406107.

181

7.
n217.
196.

670.

00.
15136.

4927,

&5217.

L0493,

189.
1%.

4535.
4569,



DURUM WHEAT

182



wawdwwd OPTIMAL SOLUTION *eswees
TOTAL COST 1299646976 .
DURUM WHEAT SHIPMENT, FULLER, GRANT, TEM, FELLIN
UNIT = 1 (THOUSAND BUSHEL)

SUPPLY 114352.
DEMAND 114273.
507 508 508 6871
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Network Generator For Grain Shipment Problem

DURLM WHEAT SHIPMENT, RULLER, GRANT, TEH, FELLIN

RIGIN/DESTN MDE SUPPLY SHIPMENT BY TIME TOTAL WNIT TOTAL HANDL ING
1 2 3 4 SHIPMENT COST  HALLING COST  OOSTS

S 02 Aberceen S 3143.
0 055 Lincoln NE R 156. 156. 156. 40. 508. 0.2%00  149352. 87081.
D 096 Rol la M R 148. &9. 89. 89, 235. 0.60000  1581000. 451682,
S 017 Ashley WD 550.
0 13 Madison Wl R 393. 393. 46k, 00. 550. 0.37200  1953000. 89955,
S 071 Bemidgi M 1433.
PTIDUUTH, W T 00. 86. 597. 00. 14633, 0.16115  Z30926. 246261,
S 015 Bismarck WD 8%5.
0 05 Lincoln  NE R &s. &s5. 00. 639, 2%, 0.42500 95114, 392380.
DO73StPaul M R 00. 33R. 1211. 853 6606, 0.33600 2152416,  1098117.
S (2% Brookings SO 681.
D 096 Rolls M R 681, 00. 00. 00. é81. 0.55200 37a. 116737.
S 013 Devils L W 4873.
P71 DUUTH, MN R 00. '10754. 1435 7. 12786. 0.31200 2R, 1847577.
P 720 DULTH, BC R 00. 929. 421, 7. 2087. 0.31200 &S144. 301572,
S 0% Dickinson ND 13849.
l; 703 GALVESTN, TX R 1389 00. 00. 00. 13860. 0.76500 10509785.  2004071.
S 352 El Centro CA 00.
S 333 Glesgo MT- =55.
0 331 Perditon (R R 361. 3. 372. 372. 1%77. 0.55800 84166. =3187.
P 713 PORTLAD, (R R . 185. ”m. 198. 9. 0.65000 519350. 115456.
S32 Hawre  MT 1081.
D B1 Perddlton R R ". 00. 00. 00. M. 0.42600 4685, 1886.
D381 Salt Ltk CUt R ar. 140. 438. 5. 1070. 0.58200 622740 183419.
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S 321 Lewistosn MT
D 381 salt Lk C Ut
$§ 324 LivingstorMT
D 381 Salt Lk C Ut
S 715 Los AngelsCA
P 715 LONG BEA, CA
S 012 Mirot L]
D 13 Madison Wl
D 113 Prt Alan
D 073 st Paul

D 291 Buffalo

P 711 DULITH,

S 021 Mcbridge
D G5 Lincoln NE
S 072 Ortarwille¥
R 601 ST. PAL, M
S 023 Rapid CitysD
D I35 Lincoln NE
§ 361 Stockton CA
P 714 SAN FRAN, CA
S 401 Twcson  AZ
P 7B GALVESTN, TX
S 016 Val ley CtyWd

D (35 Lincoln MNE
D 151 Tiffin OH

S 011 Williston ND-

D 381 salt Lk C Ut
P 703 GALVESTN, TX
P 711 OWUTH, W

SURPLLS REGION

S (22 Aberceen

19375.

619.

SUPPLY

3u3.

216.

8

382,

»

2010.
19.

1854.

2. 00.
00. 00.
314. AN
1929. 393,
185. 185.
3. 369,
0. 0.
1. 00.
387. 00.
536. 684,
21 00.
00. 00.
00. 00.
421, 306.
85, 85
00. 00.
858. 284,
8046,  10856.
STORAGE COST
5. 213909

185

sel.

21.

619.

0.54341

0.43200

6.03213

0.52800
1.10400
0.36500
0.91200
0.38400

0.35400

0.11000

0.38400

0.08%53

0.60900

0.34200
0.71400

0.7400
0.81000
0.45600

31521.

136998,

5170%.

3034647

S130.

4776665,

8490263

5114.

16113.

163585,

760877.
126851.
1872249.
514260,

767590,

106375.

1145680.
1340.



S 017 ashley W 5250. 2857. 454, 00. 12153%.

S 071 Bamicgi M 1433. 1433, S97. 00. 7854,

S 015 Bismarck ND 855, 7870. 2n3. 1502, L6316,

S (24 Brookings SO 681, 00. 00. 0o. 00.

S 013 Devils L WD 14873. 14873 3190. 1334. T44567.

S 014 Dickinson N 13869. 00. 00 0o. 00.

S 362 El Centro CA 00. 00. 00. 00. 00.

S 323 Glasgo  MT 2355. 1650. 1133. 570. 130456.

S 322 Havre MT 1081. 1043. 9. o65. 92737

S 321 Lewistoun MT 2. 27. 7. (13} 2070.

S 326 Livingstor#T 9. 00 00. 00. 00.

S 715 Los AngelsCA 981, 765. 555. 261, 60005.

S 012 Minot D 19575. 14108, 13173, 6/7. 131099.

S (1 Mabridge S 3a7. 387. 7. 00, 29677.

S 072 Ortorwi lLedN 4R, 4602, 320. 684. 326571,

S Repid City® 21. a1. 21. 00. 1610.

S 361 Stockton CA 619. 00. 00. Q0. 00.

S 401 Tweson A2 4983, 00. 00. 00. 00.

S 016 Valley CtyD 4036, 306, arn. 1131. 58146.

S 011 williston ND 27848, 24096, 21762.  128L0.  257974.

ORIGIN/DESTN MIDE SUPPLY SHIPMENT BY TIME TOTAL NIT TOTAL HANDLING
1 2 3 4 SHIPMENT 0OST  HALLING COST QOSTS

R 8601 ST. PALL, WN 00. 138. 536. 684,
P 702 NBJ CRLE, LA B 00. 1382. 536. 684. 4602, 0.28300  13023%6. 729647,
R 664 DULUTH, RV 0. 0. 0. 0.
R 63 MCGREQIR, IA 00. 00. 00. 00.
R 604 DLBLLE, 1A 00. 00. 00. 00.
R &05 CLINTON, IA 00. 00. 00. 00.
R 606 BURLINGT, 1A 0. 0. 00. 0.
R &07 WANNIBAL, MO 00. Q0. 00. 0.
R 608 ST LQUIS, MO 00. 00. 00. 00.
R 609 SIQX CT, IA 00. 00. 00. 00.

186



R 610 WA, NE

R 611 ¥ CITY, ME

R 612 ST JOSEP, MO

R 613 KANSAS C, MO

R 6146 GLASID, MO

R 615 OTTAR, IL

R 616 PERIA, IL

R 617 BEARDSTO, IL

R 618 CINCINWA, OH

R 619 LILISVIL, KY

R 620 EVANSVIL, IN

R 621 CAIRD, IL

R 62 HIOMN, KY

R 63 OSCEXA, AR

R 624 vEMPHIS, TN

R 645 BFFALD, NY.

R 625 KNOXVILL, TN

R 627 GHATAND, T

R 628 GNTERSV, AL
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R 629 FLORENCE,

R 630 CATOOSA,

R 631 MUSKDGEE,

R &32 PINEBLLF,

R 633 DES ARC,

R 634 GREBRKD,

R &35 VIXXSBR,

R 636 MONRCE,

R 637 LEWISTON,

R 638 CENTRL F,

R 639 PASCO,

R 640 ROOSEVEL,

R 641 THE DALL,

R 642 NBY ORLE,

R 643 PORTLAD,

CRIGIN/DESTN MIDE SUPPLY

P 701 MOBILE,

AL

x

x

o

LA

AL

00. 00.
00. 00.
00 00.
00 00
00 00
00 00.
00 00.
00. 00.
00. 00.
00. 00
00. 00.
00. 00
00. 0
(13] (13]
00. 00

SHIPMENT BY TIME
2 3
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P 702 NEW CRLE, LA

F 810 RED SEA
F 824 CENT AMERICA

P 7B GALVESIN, TX
F 802 N.C. BLROPE
F 803 S.W. BROPE
F 805 ADRIATIC

F 807 E BLOXX BRO
F 809 N AFRICA

F 810 RED SEA

F 824 CENT NERICA
F &5 CARIBBEAN

P 74 CORPUS C, TX

P 705 BROWNSVI, TX

P 705 CHARLEST, SC

P 707 BALTIMR, W

P 708 TOLEDO, OH

P 709 SAGINAW, MI

P 710 CHICADD, IL

P N1 DLAUTH, W

F 802 N.C. BURCPE

F 809 N AFRICA
F 85 CARIBBEAN

P 712 SEATTLE, WA

P T3 PORTLAD, (R

F 808 E MEDITERRAN
F 818 JAPAN

P 714 SAN FRAN, CA

F 82¢ CENT AMERICA

[7 7 7 T I T T

» n

619.

619.

1382.

1320.

2010.

11609.

11253.
19.

185.

186.

189

12.
212.

Q0.

00.

217.

7.
1820.
17145.

1.
7.

“

619.

0.73400
0.16100

0.38700
0.33200
0.46500
0.49500
0.49400
0.75100
0.17700
0.22500

0.71600
0.83800
0.55000

0.65700
0.23300

0.37600

159278.

w9n.
185468.

12282.
28191,

12282,
157631.
103012.

155141,
1528.

170.
45054.



P 715 LONG BEA, CA 216. 210. 3. 241,

F 807 E BLOXX BRO S 113. 00. 00. 00. 113, 0.61300 6265. 63%.
FE3WS AMERICA S 1@. 210, .. %41, 88. 0.20000 173600, 4N,
P 716 SAN DIEG, CA 00. 00. 00. 00.

P 717 TALDO, BC 00. 00. 00. 00.

P 718 SAGINAY, BC 00. 00. 00. 00.

P 719 CHICAD, BC 00. 00. 00. 00.

P 720 DULTH, BC 00. 929. 4. 737.

F87EBLOX 8RO S 00. 926. 418. 34, 2078, 0.82600 1716428. 117615,
F 808 € MEDITERRAN S 00. 3. 3. 3. 9. 0.8000 7390. 509,

DEWD BY TIME TOTAL
1 2 3 4 SHIPMENT

D (35 Lircoln  NE 985, 985, 985, 985, F%0.

D 13 Madison Wl 293, 293, Z93. 53, 9572.

D 331 Perditon OR 7. 7. I72. 372, 1488,

D113 Prt Alan LA 185. 185. 185. 185. 7%0.

D 096 Rolla M 829. &9. &9. &9. I316.

D 381 Salt Lk C Ut 455, 465. 485, 465, 1860.

D O73 st Paul M 332, 4332, 4332. 35 17328.

D 291 Buffalo  NY 0. 750, 750. 750. 3000.

D 151 Tiffin OH 8. .85, 8. &5, 3300.

F 801 SCANDINAVIA 00. 00. 00. 00. 00.

F 802 N.C. ELROPE ar. 337. 673, 597. 1844.

F 803 S.\. BROPE 213. 7. 8s8. 1157. ams.

F'804 ISLADS 00. 00. 00. 00. 00.

F 805 ADRIATIC 307. us3. 00. 60. 1820,

F 806 USSR 00. 00. 00. 00. 00.

F 807 E 8LOCKX BRO am. 9. 418 4. 4857.

F 808 E MEDITERRAN 3. 3. 3. 3. 12.

F 809 N AFRICA 7S, 1353, 97.8.  10538. 48684,

F 810 RED SEA 1n. . 12. . 28.

F 811 E AFRICA 00, 00. 00. 00. 00.

F 812 W AFRICA 00. 0. 00. 00. 00.

F 813 PERSIAN GLLF 00. 00. 00. 00. 00.

F 814 W ASIA 00. 00. 00. 00. 0.

F 815 SE ASIA 00. 00. 00. 00. 00.

F 816 TAIWN 00. 00. 00. 00. 00.

F 817 KOREA 00. 00. 00. 0. 0.

F 818 JAPAN 2. 185. 191. 1%8. 6.

F 819 OHINA 0o. 00. (¢ ] 00. 00.
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F 820 CANADA

F 81 W MXI0

F 82 E MXICO

F 823 WS AMERICA
F 824 CENT AMERICA
F 85 CARIBBEAN

STORAGE COST  4098(136.
TRUCX COST 328823,
RAIL COST 56626104
BARGE COST 1302366.
SHIP COST 43035852,
HANDLING CST  2574224.

GRAIN SHIPPED FROM SURPLUS REGIONS

GRAIN SHIPPED TO DEFICIT REGIONS

GRAIN SHIPPED TO FOREIGN REGIONS

00. 00. 00
00. 00. 00
00 00. 00.
105. 210. 314.
293. 1320. 242,
7. 19. 6.
114273,
44564,
79,

191

00.
00.
241.
170.
18.

Begss

7745.

3



VII. COMPUTER SPECIFICATIONS



THE GRAIN MODELS

The grain models were written in FORTRAN on the University Amdahl
mainframe computer prior to 1988. The programs were converted
and transferred to the Department of Agricultural Economics PRIME
computer in 1988. For each model there are 6 data files and 3
program files. Of the seven grain models, corn is the largest.

In 1989, the programs were converted and tested on a 286
microcomputer. Only the smaller models were able to run. For the
larger models, such as corn and soybean, the executable and
intermediate files were too large to work on any 286
microcomputer. Even with sufficient memory, all existing fortran
compilers were only able to compile 640K programs on 286
processors.

Conversion from Fortran 77 to NDP Fortran was possible with a
80386 processor microcomputer. The base memory was expanded from
640K with an extended memory of 7MB. The programs written in
Fortran F77 needed a special package to work on a 386
microcomputer. The following is a list of hardware and software
on the microcomputer used to solve the international grain
transportation network models:

Intel 80386-20 processor

Intel 80387 math co-processor

VGA color monitor

VGA controller

101 key PS/2 style keyboard

8 MB of random access memory

High speed 1:1 interleave hard disk controller

80 MB 28ms access time hard disk drive

5.25 in 1.2 MB floppy disk drive

3.5 in 1.44 MB floppy disk drive

2 RS-232C serial ports

Parallel printer port

MS-DOS v4.01 and GW-Basic

Tallgrass external tape backup

NDP Fortran Compiler
virtual memory version
Phar Lap Virtual Memory Manager
Phar Lap Development Tools
(This software allows the 386 computer to run the Fortran
program as large as the free disk space on the hard
drive)

Quarterdeck QEMM386 LIM Expanded Memory Software
(This software is for PC-SAS and Lotus 123)

Genius GM-6 Mouse
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