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SUMMARY

The intermodal grain transfer system at the Port of
Houston was studied from June 1976 through May 1977.
During that time, the Port of Houston’s three export
elevators loaded 266.7 million bushels of wheat, grain
sorghum, corn, and soybeans aboard ocean-going ves-
sels. Wheat made up 50 percent and grain sorghum,
corn, and soybeans 24, 22, and 4 percent, respectively
of the exported volume.

Nearly one-third of the Port's exported grain and
soybean volume came from Texas origins, while about
one-fourth of the receipts were from Oklahoma. lowa,
Nebraska, and Kansas shipped 15, 11, and 10 percent of
the Port’s respective grain and soybean inflow. Texas
ranked first as an originator of grain sorghum (59%) and
second as a source of wheat (31%) and soybeans (35%).
lowa was the principal source of corn and soybeans and
supplied 56 and 36 percent of the Port’s respective re-
ceipts of these commodities. Oklahoma supplied about
one-half of the Port’s total wheat receipts (49%). Ne-
braska ranked second as a source of grain sorghum
(29%) and corn (18%).

During the study period, 81 percent of the grain and
soybean inflow was rail-delivered; the remaining 19
percent was delivered by trucks. On the average, about
88 percent of the wheat receipts was transported via
railroads. Whether wheat was shipped by an initial as-
sembler (country elevator) or a secondary holder (inland
terminal) appeared to influence selected mode. About
99 percent of the wheat shipped from secondary sources
was transported via railroads, whereas initial assemblers
shipped 58 percent by this mode. Approximately 45
percent of the grain sorghum and soybeans received at
the Port were truck-delivered. About 50 percent of these
commodities originated within 300 miles of Houston,
and 72 and 86 percent of the respective grain sorghum
and soybean inflow from this area was hauled by trucks.
Nebraska and Kansas were major grain sorghum
suppliers, and nearly all of their shipments were via rail-
roads. Nebraska and lowa supplied the Port with 85
percent of its corn receipts, and nearly 100 percent were
rail transported. Railroads were responsible for transport-
ing about 98 percent of the Port’s corn inflow.

The primary purpose of port elevator storage capac-
ity is coordination of grain inflow and outflow — accord-
ingly, the similarity in percentages of annual grain re-
ceipts and loadings per month. Wheat's temporal receipt
and shipment pattern displayed less monthly variation
than that of other grains, although there was evidence of
a peak in the July-August and February-March periods.
Grain sorghum flows were greatest in the July-August,
December, and February-March periods. Approximately
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29 and 31 percent of the grain sorghum inflow was con-
centrated in the July-August and February-March time
periods, respectively. Corn receipts were concentrated
in January-April when 51 percent of this commodity was
received. Approximately two-thirds of the soybeans
were received in the November-February time period.
Generally, the greater the volume of a commodity hand-
led by the Port on an annual basis, the less month-to-
month variation in receipts and shipments.

Japan and the United Soviet Socialist Republic
(USSR) received 23 and 20 percent of the Port’s export
grain and soybean volume. The USSR was the leading
wheat (27%) and corn (29%) importer; Japan received
about 47 percent of the Port’s grain sorghum loadings.
Approximately 50 percent of the soybeans were destined
for Europe.

The Port of Houston is serviced by six class | rail-
roads. During the study period, the Santa Fe carried ap-
proximately one-third of the inbound grain cars and the
Rock Island about one-fourth. The Ft. Worth and Den-
ver, Missouri-Kansas-Texas, Missouri Pacific, and
Southern Pacific carried 14, 14, 12, and 3 percent of the
respective inbound grain traffic. The average quantity of
grain per car was about 3,200 bushels, and the average
haul was 669 miles. It is estimated that 69,517 grain cars
were unloaded during the 12-month period.

During the period of analysis, 44,352 trucks were
unloaded with an average load per truck of 65,764
pounds or about 1,120 bushels. The average distance of
haul was 280 miles. Approximately 52 percent of the
trucks were exempt carriers. The remaining trucks were
operated by private carriers (26%) and specialized car-
riers (22%). Fifty percent of the trucks engaged in grain

~ haulage were operated by firms with three or fewer trac-

tors, while another 22 percent operated four to six
trucks. On the average, trucks engaged in grain transpor-
tation to Houston traveled 94,202 miles per year.

Bulk carriers comprised 65 percent of the ship types,
general cargo ships 25 percent, tankers 7.7 percent, ore
carriers 1.9 percent, and container ships 0.4 percent of
the grain hauling ship population. The quantities of grain
loaded on the various ship types ranged from 9,940
bushels on a general cargo ship to 2,137,333 bushels on
a bulk carrier. Ore carriers and tankers, on the average,
carried 1,608,324 and 1,241,994 bushels, respectively.
Bulk carriers averaged 811,362 bushels per vessel, whilge <
the respective general cargo and container ships carric g
an average of 267,980 and 113,407 bushels. The 365
vessels loaded during the study period carried an aver-
age of 730,685 bushels.



PORT OF HOUSTON:

INTERMODAL GRAIN TRANSFER SYSTEM
AND MARKET AREA, 1976-1977

Stephen W. Fuller and Mechel S. Paggi*

Approximately 20 percent of the U.S. farm sector’s
income comes from agricultural exports, and up to two-
thirds of this revenue is generated from the sales of grains
and soybeans (5). In view of producer dependency on
foreign markets and the critical importance of the
balance-of-payments situation, means of improving the
logistical efficiency of the grain export system is a prime
research area. It is generally recognized that the transfer
of grain from domestic carriage to ships is one of the
most crucial elements of the export grain marketing sys-
tem." Congestion and inefficiencies generated at ports
influence the performance of the entire grain transporta-
tion system. In recognition of this need, the Cooperative
State Research Service and The Texas Agricultural Exper-
iment Station have provided monies to investigate this
research area.? This publication is the first in a series
which examines the intermodal grain transfer system at
the Port of Houston. The purpose of this publication is to

1) describe the intermodal grain transfer system at
the Port of Houston;

2) identify the spatial and temporal grain flows in
and out of the Port; and

3) identify characteristics of transportation modes
involved in the intermodal grain transfer process.

Data for the descriptive analysis were obtained
through observation of port operations and examination
of port elevator records. Information on grain inflows
was obtained by taking a 22- and an 18-percent sample
of the respective truck and railcar unloading documents.
Ship loading data, taken from logs made available by

*Respectively, associate professor and research associate, The Texas
Agricultural Experiment Station (Department of Agricultural Eco-
nomics).

'See U.S. Senate Committee report Prelude to Legislation to Solve the
Growing Crisis inRural Transportation. Prepared by the Economic
Research Service of the USDA for Senate Committee on Agriculture
and Forestry, February 1975.

To the authors’ knowledge, this is the first publicly funded research to
examine means of improving efficiency of an entire intermodal trans-
fer system at a grain port. A previous study by Blake and McInnes

. described rail movement through the Port of Houston. This study

resulted in an unpublished manuscript entitled The Transportation of
Export Grain Through the Houston Rail System and was an information
source for the railroad portion of this study.

port elevators, were obtained on all ships loaded during
the 12-month study period which commenced June
1976 and extended through May 1977.

Background

The Port of Houston’s facilities are located adjacent
to a ship channel which extends 52 miles inland from
the Gulf of Mexico (Figure 1). This Port is the third largest
in the United States, and large quantities of oil, petro-
leum products, oilfield equipment, metallic raw prod-
ucts, grain, coffee beans, wood products, and au-
tomobiles are transferred through its facilities annually.

Historically, wheat has been the most important
grain exported from the Port of Houston (Table 1). Dur-
ing the 1968-73 period, wheat constituted about 73 per-
cent and grain sorghum 19 percent of the total exported
grain volume. Since 1974, unit train rates from Corn Belt
origins have substantially altered the relative importance
of each exported grain. Wheat retains its first position;
however, its share has diminished to about 55 percent of
the total volume. In 1974, grain sorghum held a slight
volume lead over corn, but in 1975 and 1976, corn
exports exceeded grain sorghum exports and repre-
sented 21 and 23 percent of the respective exported
grain volume.

Approximately 521 million bushels of wheat, corn,
grain sorghum, and soybeans were exported from Hous-
ton in 1973 — the largest volume ever transferred
through this Port (Table 1). In 1975, grain (wheat, corn,
and grain sorghum) and soybean exports were valued at
$1.65 billion, the largest on record. Approximately $1.4
billion of grain and soybeans were exported in each of
the years 1973 and 1974 (4).

During the 1968-76 period, the Port of Houston
ranked as a leading wheat port by exporting about 25
percent of the Nation’s total outflow (1). It ranked sec-
ond only to Corpus Christi as a grain sorghum port, and
annually 23-43 percent of U.S. grain sorghum exports
exited via this port. Since 1973, approximately 4-6 per-
cent of the Nation’s annual corn exports have been from
Houston. Although this represents a small portion of the
U.S.’s total corn exports, the volumes are relatively large
(Table 1). Prior to 1973, 0.1-2 percent of the corn ex-
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ports were from this port. Historically, the Port of Hous-
ton has been responsible for 0.1-6 percent of the Na-
tion’s soybean exports. Since 1973, that amount has in-
creased to 2-5 percent of the U.S.’s total.

Port of Houston’s
Intermodal Grain Transfer System

The receipt of large volumes of grain and soybeans
and their delivery to grain ships require an extensive
network of transportation and grain receiving, loading,
and storage facilities. The inflow of grain and soybeans
by rail and truck and its subsequent delivery to outbound
ships by port elevators give rise to the intermodal grain
transfer system. The purpose of this section is to present
a brief description of this system as it exists at the Port of
Houston. Figure 2 provides a generalization of the sys-
tem’s features.

Railroads

The large volume of rail traffic entering the Houston
rail terminal complex requires an extensive network to
deliver cars to the port’s grain elevators. Houston is serv-
iced by six major class | railroads and two local terminal
railroads. The six class | railroads servicing Houston are
1) Atchison, Topeka, and Santa Fe, 2) Chicago, Rock
Island, and Pacific, 3) Ft. Worth and Denver, 4)
Missouri-Kansas-Texas, 5) Missouri Pacific, and 6)
Southern Pacific. The two terminal railroads are the Port
Terminal Railroad Association, owned by the above six
lines, and the Houston Belt and Terminal. The Houston

Houston
Metropolis

Ship Turning
Basin

Figure 1: Houston
Ship Channel.
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Public Elevator
/ Cargill Elevator
Union Equity Elevator

Belt and Terminal is owned by the Missouri Pacific
(50%), Santa Fe (25%), Rock lsland (12.5%), and Ft.
Worth and Denver (12.5%). The Port Terminal Rail Asﬁ
sociation and Houston Belt and Terminal interline with
the above railroads and are responsible for classifying
and delivering loaded rail cars to the grain elevators and
returning the emptied cars to the connecting rail lines.

The Houston Belt and Terminal system directly
serves the Santa Fe, Rock Island, Ft. Worth and Denver,
and Missouri Pacific railroads (Figure 3). The Houston
Belt and Terminal assembles inbound cars destined for a
particular elevator and switches these cars to designated
tracks for pickup by the Port Terminal Rail Association,
which subsequently makes elevator delivery. Inbound
grain cars on the Missouri-Kansas-Texas and Southern
Pacific are released directly to the Port Terminal Rail
Association for delivery to elevators.

Currently, 29 yards constitute the Houston rail ter-
minal system, which has a total capacity of 23,042 cars
(Figure 4). Eleven of these yards are operated by the
Houston Belt and Terminal system. The Port Terminal
Rail Association and Southern Pacific operate eight and
nine yards, respectively, and the Missouri-Kansas-Texas
railroad operates one yard. The Eureka (Missouri-
Kansas-Texas), Settegast (Missouri Pacific), Englewood
(Southern Pacific), Basin (Houston Belt and Terminal),
North (Port Terminal Rail Association), New South
(Houston Belt and Terminal), and Manchester (Port Ter-
minal Rail Association) yards are primarily responsible
for handling grain traffic. The principal purposes of these
railyards are classification and interchange of rail traffic.
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Classification involves receiving incoming trains and
reassembling the cars with a common port elevator des-
tination into outbound trains.? Interchange involves the
transfer of these outbound rail cars to another railroad.
To a considerable extent, both types of functions are
accomplished by these yards except for the Port Termi-
nal Rail Association, which is primarily concerned with
interchange of cars between its yards and the port
elevators’ rail yards.

The Santa Fe’s main line enters Houston from the
south where all traffic enters the New South Yard for
classification (see location in Figure 4). This yard has a
capacity of 1,386 cars. Grain traffic entering Houston on
pre-blocked or unit trains does not require switching and
may be transferred directly to Port Terminal Rail Associa-
tion’s North Yard.* Grain traffic arriving on regular or
non-blocked trains must be held on receiving tracks for
switching and subsequent interchange with the North
Yard.

The Rock Island and Ft. Worth and Denver railroads
share track rights between Ft. Worth and Houston; ac-
cordingly, their traffic enters Houston on the same track.
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h location of principal grain traffic yards.

This line enters Houston from the northwest, and all
grain traffic destined for the Port Terminal Rail Associa-
tion is set out at the Basin Yard (733-car capacity) for
classification and subsequent delivery to the Port Termi-
nal Rail Association’s North Yard. On occasion, road
power units pull unit trains directly into the North Yard.

The Missouri Pacific’s traffic arrives in Houston at
Settegast Yard, its principal classification yard. Settegast,
with a capacity of 4,139 cars, is the second largest
classification yard in the Houston rail system. All grain
traffic destined for the Port Terminal Rail Association’s
North Yard is interchanged directly without assistance
from the Houston Belt and Terminal. Blocked trains gen-

3Three major functions performed in the classification yard are receiv-

ing, classification, and departure. The receiving function consists of
an incoming train being placed on the receiving tracks to await
classification; the classification function is the breaking-up of the train
and placing each car into a classification track corresponding to a
general destination, and the departure function is the making-up of,
the train.

*A pre-blocked train is one which has been classified with respect to
port elevator at a rail line’s upcountry yard. That is, classification has
been accomplished prior to entering the Houston terminal rail system.



erally are not moved through Settegast Yard for direct
delivery to Port Terminal Rail Association.

All grain traffic entering Houston on the Southern
acific and Missouri-Kansas-Texas lines by-passes the
Houston Belt and Terminal and moves directly to the
Port Terminal Rail Association. The Missouri-Kansas-
Texas grain traffic arrives in its Eureka Yard (1,200-car
capacity) where it is classified and held for subsequent
transfer to the Port Terminal Rail Association’s Manches-
ter Yard (749-car capacity). Englewood Yard (5,000-car
capacity) serves as Southern Pacific’s main classification
yard. Upon arrival, grain traffic is classified for later
switching to Port Terminal Rail Association’s North
Yard. Southern Pacific was responsible for delivering
grain cars to Goodpasture Inc., prior to the port
elevator’s explosion and destruction in February 1976.

With the exception of traffic from the Missouri-
Kansas-Texas, all inbound grain traffic to the Port Termi-
nal Rail Association is interchanged at its North Yard
(2,190-car capacity). Trains received by the Port Termi-
nal Rail Association are placed on an inbound holding
track prior to elevator delivery. The Port Terminal Rail
Association services the port elevators three times per
24-hour period.

During the June 1976-May 1977 study period, ap-
proximately 81 percent of the grain received at the Port
of Houston was delivered via the railroads. The average
car carried 188,165 pounds or about 3,200 bushels of
grain, and the average haul was 669 miles. It is estimated
that 69,517 grain cars were unloaded during the 1-year
study period and approximately 93 percent of these cars
were covered hoppers; the remainder were box cars.
During the study period, the Santa Fe carried approxi-
mately one-third of the inbound grain cars and the Rock
Island about one-fourth. The Ft. Worth and Denver,
Missouri-Kansas-Texas, Missouri Pacific, and Southern
Pacific carried 14, 14, 12, and 3 percent, respectively, of
the inbound grain traffic.

Trucks

Interstate truck transportation of grain is not regu-
lated because of Part Il, Section 203(b)6 of the Interstate
Commerce Act. Similarly, the Texas Railroad Commis-
sion, the State’s regulatory agency, considers all truck-
transported grain from Texas origins to Texas Ports as
unregulated haulage. Accordingly, all truck transporta-
tion of grain to the Port of Houston is unregulated.

Approximately 52 percent of the trucks engaged in
grain haulage to the Port of Houston were exempt car-
riers.> Carriers hauling unregulated agricultural com-
modities exclusively are generally known as exempt car-
riers. The remaining trucks were divided almost equally
between private carriers (26%) and specialized carriers
(22%). Private carriers operate trucks in conjunction
with their business — nearly two-thirds of the private
carriers operated grain elevators or feed stores. The

'SCharacteristics of trucking industry were obtained via surveys ad-
ministered to truckers while unloading at Houston’s port elevators. A
publication is forthcoming regarding the complete findings.

specialized motor carriers hold Texas intrastate permits
to haul regulated products.

Twenty-seven percent of the trucks engaged in grain
haulage to the Port of Houston were operated by one-
tractor firms. Approximately 23 percent of the truck firms
operated two or three tractors, while another 22 percent
operated four to six trucks. Slightly over one-fourth of the
trucks were operated by firms with seven or more trac-
tors.

Some expected relationships existed between firm
size (number of tractors operated per firm) and type of
truck carrier. The smaller firms were generally exempt
carriers, while the larger firms were specialized carriers.
The private motor carriers tended to be larger firms than
agricultural exempt carriers, but smaller than specialized
carriers. Two-thirds of the exempt carriers operated three
trucks or fewer, whereas only 12 percent of the
specialized motor carriers were of this size category.
Slightly over 40 percent of the private carriers had three
or fewer trucks per firm.

Approximately one-third of the trucks traveled less
than 75,000 miles per year. About 50 percent of the
trucks traveled 75,000-125,000 miles per year, while
nearly 12 percent annually traveled 125,000-150,000
miles. On the average, the trucks engaged in grain trans-
portation to Houston traveled 94,202 miles per year.

Over 99 percent of the truck-trailer configurations
included five axles and 18 wheels. Two axles and 6
wheels are associated with the tractor, and the remain-
ing 3 axles and 12 wheels constitute the trailer. The
hopper and flat-bottom trailers represented 23 and 76
percent of the respective trailer designs.

Figure 5 shows the major highway arteries into Hous-
ton and their proximity to the port elevators. Highways
290, 10, 59, 288, and 35 are the principal arteries used
for transportation of grain sorghum from the Coastal
Bend and Southcentral Texas areas. Approximately 40
percent of the grain sorghum entering Houston origi-
nates in these areas, and 83 percent is transported by
truck. Most of this grain is received during the July-
August harvest period. The majority of the truck-
delivered wheat and grain sorghum originating in the
Texas Blacklands, Texas Panhandle, Oklahoma, and
Southern Kansas enters Houston via Highway 45. High-
way 45 is the most important artery for truck-delivered
grain entering the Port.

During the study period (July 1976-May 1977), 19
percent of the grain and soybeans received by the Port of
Houston'’s grain elevators was truck-delivered. The aver-
age load per truck was 65,764 pounds or about 1,120
bushels. During the period of analysis, 44,352 trucks
were unloaded, and the average haul was 280 miles.

Ships

The principal vessel types employed in grain haulage
from the Port of Houston were bulk carriers, general
cargo ships, tankers, ore carriers, and container ships
(Figure 6). Bulk carriers comprised 65 percent of the ship
types, general cargo ships 25 percent, tankers 7.7 per-
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Figure 5: Major highway arteries leading to Port elevators.

cent, ore carriers 1.9 percent, and container ships 0.4
percent of the grain hauling ship population.®

Bulk carriers are relatively large single-deck vessels
designed for carrying dry cargo. The largest bulk carrier
loaded during the study period was a 80,013-dead-
weight-ton (d.w.t.) vessel” (Table 2). The average dead-
weight tonnage of bulk carriers was 31,238 d.w.t. Ore
carriers are a type of bulk carrier designed for the trans-
portation of metallic ores. These vessels ranged in size
from 64,336 to 83,518 dead-weight tons, the largest of
the grain-hauling ship types. One of every four vessels
taking on grain at the Port of Houston was a general
cargo ship and, in general, was the smallest ship type.
The average size of the general cargo ship was 10,268
d.w.t. Tankers are designed for carrying liquid cargoes;

¢Ship information was obtained from Lloyd’s Registry of Shipping, An-
nual Report for the Year 1976.

’The dead-weight capacity (d.w.t.), or the carrying capacity of a vessel
is the total weight of cargo, bunkers, water and extra weights ex-
pressed in tons of 2,240 Ibs. which it can lift when loaded in salt water
to maximum draft. The draft of a ship is the vertical distance between
the waterline and keel.

8

however, they can be converted into grain carrying ves-
sels by thoroughly cleaning the oil tanks, encasing the
tank suctions in wood, and closing off oil pipes. Tankers
ranged in size from 19,073 to 82,069 d.w.t. and aver-
aged 43,230 d.w.t. The basic idea of the container ship
has been to combine the cargo (i.e. mostly finished
goods) into larger units in containers which are then
stacked in the ship’s hold, thus improving the accessibil-
ity of holds. Only one container ship received grain dur-
ing the study period.

The quantities of grain loaded on the various ship
types ranged from 9,940 bushels on a general cargo ship
to 2,137,333 bushels on a bulk carrier (Table 3). Ore
carriers and tankers, on the average, carried 1,608,324
and 1,241,994 bushels of grain, respectively. Bulk car-
riers averaged 811,362 bushels per vessel, while the re-
spective general cargo and container ships carried an
average of 267,980 and 113,407 bushels. A total of 365
vessels loaded during the study period carried an aver-
age of 730,685 bushels per vessel.

The draft of a ship is the vertical distance between
the waterline and keel. In general, the larger the vessel,
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Figure 6: Principal ship types used in grain transportation.

the greater its draft (Table 4). During the study period
several bulk and ore carriers with loaded drafts of 46 feet
were docked for grain loading; however, the maximum
draft which can be accomodated at the grain elevators
ranges from 35 to 41 feet. This implies that these vessels
were not able to be fully loaded. Bulk carriers and tank-

ers had average drafts of 36 and 38 feet, respectively.
The general cargo vessels had the smallest average draft
of 25 feet, while the ore carriers had an average draft of
44 feet — the largest draft of any vessel type taking on
grain at the Port of Houston. Practical experience has
shown that up to a point, the larger the ship employed in
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the transport of bulk cargoes, the lower the cost per
ton-mile (3).

Grain Elevators

Currently three export grain elevators operate at the
Port of Houston. The Port of Houston Authority main-
tains and operates a public grain elevator for use by
grain exporting firms. Union Equity Cooperative Ex-
change operates a private facility which is an export arm
of an Enid, Oklahoma, based cooperative. Cargill Inc., a
major international grain exporter, also operates a pri-
vate export elevator. Goodpasture Inc. operated an in-
dependent port elevator until February 1976 when an
explosion and fire destroyed its facility. Currently,
Goodpasture Inc. is rebuilding and expects to be in op-
eration in 1978.

Over 99 percent of the grain received at the Port of
Houston’s grain elevators is carried by trucks and rail-
cars. In general, the unloading procedure for each mode
is similar at all elevators. To unload box cars, a mechan-
ical device grasps the car and tilts it to expel the grain
through the side doors. Covered hopper rail cars and
hopper truck trailers are positioned over their respective
pits where the vehicles’ bottom doors are opened for
grain unloading. Flat-bottom truck trailers are unloaded
via a combination weight scale and lift which tilts upward
so that grain flows through the open tailgate of the trailer.

Port of Houston Public Elevator

The Public Elevator is the oldest of the three facilities
currently in operation. It was built in 1925, has a storage

capacity of 6 million bushels, and is operated by the Port
of Houston Authority.

Loaded grain cars are delivered to the Public elevato‘
by the Port Terminal Rail Association and are stored in a
yard adjacent to the elevator (Figure 7). The elevator
operates three rail car unloading facilities, each with the
capability to unload box and hopper cars. Each dump
has the ability to unload six box carsor four hopper cars
per hour. :

After a car is unloaded, it is pushed into the empty
car storage yard for pickup by the Port Terminal Rail
Association. The holding yard for loaded grain cars has a
111-car capacity, but that holding empty cars has a
67-car capacity.

Trucks arriving for unloading generally enter a queue
and are serviced on a first-in basis. The Public elevator
has two truck unloading facilities; together they have the
capacity to unload approximately 25 trucks per hour.

Export grain elevators maintain loading facilities to
accomodate a large variety of ship types and sizes. The
Public elevator can handle ships up to 750 feet in length
and those with a maximum draft of 35 feet. This facility
can accomodate one ship at a time and has a maximum
loading capacity of 80,000 bushels per hour.

Union Equity
Cooperative Exchange Elevator
Union Equity’s original elevator was completed in
1966 and has a storage capacity of 6.5 million bushels.
In 1977, an additional 2.2 million bushels of storage
capacity was added, making Union Equity, with its 8.7

Figure 7: Layout of
Port of Houston’s pub-
lic elevator yard.
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million bushels of storage capacity, the largest of the
Port’s grain storage facilities.

Union Equity’s rail yard consists of a loaded car yard
with a capacity of 171 cars and an empty car yard with a
capacity of 192 cars (Figure 8). Union Equity operates
three rail car unloaders — two are designed for unload-
ing only hopper cars, and one has the ability to unload
either box or hopper cars. Hopper cars are unloaded at
the rate of 10 to 12 cars per hour while approximately 8
box cars can be unloaded per hour.

Union Equity also operates two truck unloaders,
each with a rated service capacity of 16 trucks per hour,
and a dock that can service ships up to 900 feet in length
and those with a maximum draft of 40 feet. This facility
can load one ship at a time and can deliver grain to the
ship at a maximum rate of 90,000 bushels per hour.

Cargill Inc. Elevator

Cargill, one of the Nation’s leading grain exporting
firms, completed construction of its 4-million-bushel
Houston facility in 1967. Its rail car unloading area is
connected to the car storage yard via two unloading
tracks (Figure 9). One leads to a hopper car unloader;
the other includes a box car and a hopper car unloader.
After cars are unloaded, they are returned to an emptied
track in the car storage yard. Ten to 12 hopper cars and
approximately six box cars can be unloaded per hour.
Cargill operates one truck dump which has an average
unloading rate of 10 trucks per hour.

Cargill’s dock facility can accomodate ships up to
900 feet in length and with maximum drafts of 41 feet.
Ships are serviced at the rate of 70,000 bushels per hour.

Source of Grain and Soybean Receipts

During the study period (June 1976-May 1977),
266.7 million bushels of wheat, grain sorghum, corn,
and soybeans were loaded aboard ocean-going vessels
at the Port of Houston. Wheat comprised 50 percent of
the loadings while grain sorghum, corn, and soybeans
made up 24, 22, and 4 percent of the respective ex-
ported volume (Table 5).

Nearly one-third of the Port’s exported grain and
soybean volume originated in Texas; slightly over one-
fourth of the receipts were from Oklahoma (Table 6).
lowa, Nebraska, and Kansas shipped 15, 11, and 10
percent of the Ports’ respective grain and soybean in-
flow. Texas ranked first as an originator of grain sorghum
(59%) and second as a source of wheat (31%) and soy-
beans (35%); lowa was the principal source of corn and
soybeans, (56 and 36 percent, respectively);Oklahoma
supplied nearly one-half of the total wheat receipts
(49%); and Nebraska ranked second as a source of grain
sorghum (29%) and corn (18%).

Grain flows were identified as originating from coun-
try elevators (initital assemblers) or inland terminals
(secondary holders). Grain originating from secondary
holders implies transshipped grain; grain originating
from initial assemblers indicates direct shipment (Table
6). Approximately 72 percent of the wheat destined for
the Port of Houston originated from secondary holders.
In contrast, only 16, 28, and 10 percent of the corn,
grain sorghum, and soybean receipts were from secon-
dary sources. About 85 percent of the wheat from Okla-
homa, the principal wheat supplier, originated from sec-
ondary holders. In contrast, about 97 percent of the corn

OVERHEAD GRAIN
CONVEYOR

LOADED CARS

4

EMPTY CARS

TRUCK UNLOADER

N

OFFICE

CAR UNLOADER
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Scale: =200’

Figure 8: Layout of Union Equity Elevator yard.
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Figure 9: Layout of Cargill Elevator yard.

and soybeans were from secondary sources. About 85
percent of the wheat from Oklahoma, the principal
wheat supplier, originated from secondary holders. In
contrast, about 97 percent of the corn and soybeans
coming from lowa sources originated with initial as-
semblers. This variation in marketing patterns is due to
the rail rate structure. In the wheat producing areas, rail
rates are structured so that grain may transit (be stored) at
inland terminal locations at no additional transportation
cost to the shipper. Accordingly, substantial volumes of
wheat transit through secondary holders. Unit train ratés
from lowa country-elevator origins to Gulf ports facili-
tate direct shipment of corn and soybeans from this re-
gion’s initial assemblers.

Table 7 identifies percent of the Port of Houston’s
wheat, grain sorghum, corn, and soybean receipts
originating at alternative distances (see Figure 10 for lo-
cation of alternative distance zones). Nearly two-thirds
of the Port’s wheat receipts originated in the 501-700
mile zone. This distance zone includes Enid, Oklahoma;
Hutchinson and Wichita, Kansas; Amarillo and Lub-
bock, Texas — these sites respresent major wheat transit
centers or secondary holder locations. Fort Worth, Texas,
another major secondary holder site, is located in the
201-300 mile zone which supplied 15 percent of the
Port’s wheat receipts. About 50 percent of the grain sor-
ghum originated within 300 miles of Houston; the
Coastal, South Central, and Blackland areas of Texas
were the principal suppliers in this zone. Approximately
25 and 18 percent of the grain sorghum originated in the
701-900 and 501-700 mile zones, respectively. The
701-900 mile zone includes the intensive grain sorghum
producing areas of Kansas and southeast Nebraska,
while the 501-700 mile zone includes a major produc-
ing area located in the Texas and Oklahoma Panhandle.
Over 83 percent of the Port’s corn receipts came from
the 801-1,100 mile zone which includes the principal
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corn production areas of lowa and Nebraska. The 0-300
and 800-1,100 mile zones were the principal sources of
soybean receipts. These zones include Texas, Louisiana,
and lowa, the major suppliers of soybeans.

Temporal Receipt
and Shipment Patterns

In general, the volumes of grain received and loaded
per month are of similar magnitude at the Port of Hous-
ton. The primary purpose of port elevator storage capac-
ity is coordination of grain inflow and outflow; accord-
ingly, the similarity in percentages of annual grain re-
ceipts and loadings per month (Tables 8 and 9).

Wheat's temporal receipt and shipment pattern at the
Port of Houston displayed less monthly variation than
that of other grains, although there was evidence of a
peak in the July-August and February-March periods.
Grain sorghum flows were greatest in the July-August,
December, and February-March periods. Approximately
29 and 31 percent of the respective grain sorghum in-
flow was concentrated in the July-August and
February-March time periods. Corn receipts were con-
centrated in the January-April period with 51 percent
received. Approximately two-thirds of the soybeans
were received in the November-February time period.

Generally, the greater the volume of a commodity
handled by the Port on an annual basis, the less month-
to-month variation in receipts and shipments. For exam-
ple, soybeans represented about 4 percent of the Ports’
exported volume and displayed more monthly variation
in receipts and shipments than any other commodity. In
contrast, wheat represented 50 percent of the exported
volume and displayed less variation in temporal patterns{
than other commodities.

The Port of Houston’s aggregate grain and soybean
flow peaked in August, February, and March (Tables 8
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and 9). During each of these months 11-14 percent of
the Port’s annual volume was handled. Flows peaked in
August as a result of above average wheat, grain sor-
ghum, and corn volumes; in February because of in-
creased volumes of grain sorghum, corn, and soybeans;
and in March because of above average flows for wheat,
grain sorghum, and corn. In all remaining months, ex-
cept September and October, 6-9 percent of the annual
volume was handled. Only 4-5 percent of the Port’s total
volume was handled during each of the months of Sep-
tember and October. Tables 10, 11, 12, and 13 identify
temporal shipment patterns for each state and its initial
assemblers and secondary sources.

Texas’ wheat shipments to the Port of Houston were
concentrated in the June-August period when 47 percent
of these shipments were completed (Table 10). Kansas
and Missouri’s temporal wheat shipment patterns were
similar, with evidence of peaks in November and
March-May. Oklahoma and Nebraska’s wheat ship-
ments peaked in the spring.

The initial assemblers in Oklahoma, Texas, and Kan-
sas showed peaked wheat shipments during June, the
principal harvest month (Table 10). In Texas, initial as-
semblers’ peak shipment period extended from June
through August when nearly 71 percent of the initial
assemblers’ total shipments were made. Both initial as-
semblers’ and secondary holders in Oklahoma and Kan-
sas displayed substantial increases in wheat shipment
activity during January-April. In general, wheat ship-
ments from secondary sources in this area during
January-April were more peaked than those of initial as-
semblers. Secondary holders in Texas increased their
wheat shipments in June-August, November, and May.

' The principal grain sorghum producing states of
Texas, Nebraska, and Kansas had significantly peaked
temporal shipment patterns. Nearly one-half of Texas’

Figure 10: One-
hundred mile distance
zones about the Port
of Houston.

grain sorghum shipments to the Port of Houston were
concentrated in July and August, the harvest period for
grain sorghum produced in the Southcentral and Coastal
areas of Texas. Nebraska’s grain sorghum shipments
were concentrated in February and March when 48 per-
cent of this area’s shipments were completed. Approxi-
mately two-thirds of Kansas’ shipments were in De-
cember, February, and March. In Nebraska, the initial
assemblers and secondary holders displayed similar
temporal shipment patterns. Texas’ initial assemblers
shipped approximately 54 percent of their Houston-
destined grain sorghum in July and August, while the
secondary sources shipped two-thirds of their shipments
in January-March. Kansas’ initial assemblers concen-
trated shipments in October-December when two-thirds
of this groups’ shipments were completed. In contrast,
Kansas’ secondary sources made about 55 percent of
their shipments in February and March.

lowa and Nebraska, the Port of Houston’s principal
corn supplying states, displayed shipment peaks in late
winter and early spring months. Over one-fourth of lo-
wa’s corn shipments were in March and April, while 47
percent of Nebraska’s shipments were concentrated in
February and March. lowa’s initial assemblers displayed
a relatively uniform corn shipment pattern throughout
the year, while secondary sources grouped their ship-
ments in March and April. Generally, the temporal corn
shipment patterns of Nebraska’s initial assemblers and
secondary sources were similar.

Soybean shipments from Texas and Louisiana were
concentrated in their harvest period or shortly thereafter.
About 72 percent of the Texas-originated shipments
were in November-January while 77 percent of Louisia-
na’s shipments were in September and October. About
50 percent of lowa’s soybean shipments to the Port of
Houston occurred in April and May.
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Tables 14, 15, 16, and 17 indicate estimated per-
centage of grain or soybean receipts from each distance
zone to the Port of Houston during various months. In
general, this information reinforces the observations re-
garding temporal shipments from each state.

Modes of Transportation
of Grain and Soybean Receipts

During the study period, 81 percent of the grain and
soybeans received at the Port of Houston was rail-
delivered; the remaining 19 percent was delivered by
trucks. Time of shipment, distance of haul, and source
(initial assembler or secondary holder) appear to influ-
ence modal split (rail or truck delivery) — accordingly,
the variation in modal split shown in Tables 18 and 19.

On the average, nearly 88 percent of the wheat re-
ceived at the Port was transported by railroads. Initial
assemblers and secondary sources shipped 58 and 99
percent of their respective wheat shipments by railroads.
One reason for the substantial difference in modal split is
the rail rate structure. The rail rate, in the wheat produc-
ing areas, permits wheat to be shipped from initial as-
sembler to Gulf ports on a single through rate with in-
termediate stops for wheat storage (transit). That is, the
rail rate on the direct shipment from initial assembler to
Gulf port is equal to the sum of the rates from initial
assembler to secondary holder and from secondary
holder to Gulf port. Accordingly, the transportation costs
to the shipper are the same for direct and transited ship-
ments. In general, the sum of the trucking rates from
initial assembler to secondary holder and from secon-
dary holder to Gulf ports is substantially higher than the
rail rate. However, in many areas the direct trucking rate
from initial assembler to Gulf ports is lower than the rail
rate. Because of initial assemblers’ storage limitations,
much of their wheat is transported via railroads to sec-
ondary holders for storage; thus railroads are able to
capture a significant portion of the wheat transportation
market, even though their rate is greater than the truck
rate. Wheat which remains in storage with initial as-
semblers is more likely to be direct-shipped to the Port
later via trucks because the direct trucking rate from
initial assembler to Gulf port may be lower than the rail
rate — accordingly, the difference in modal split be-
tween initial assembler and secondary holder.

Initial assemblers in the principal wheat supplying
states of Oklahoma, Texas, and Kansas shipped 27, 60,
and 43 percent of their Houston-destined wheat ship-
ments via railroads. This variation is partially due to a
time of shipment and the extent that shipments are
concentrated in a time period. During peak shipment
periods, initial assemblers appear to rely on railroads to a
greater extent than during non-peak periods. Texas' initial
assemblers grouped 71 percent of their wheat shipments
in June, July, and August — accordingly, the higher por-
tion of annual wheat shipments by rail than in other areas.

Approximately 45 percent of the grain sorghum and
soybeans received at the Port of Houston was truck-
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delivered. About 50 percent originated within 300 miles

of Houston, and 72 and 86 percent of the receipts, re-
spectively, from this area were truck-delivered (Table

19). Nearly all of the grain sorghum within this 300-mile
zone originated from initial assemblers in Texas while
soybeans were received from initial assemblers in Texas
and Louisiana. Nebraska and Kansas were major grain
sorghum suppliers, and nearly all of their shipments
were by railroads. lowa, a major soybean supplier,
transported 100 percent of its shipments via railroads,
most by unit trains.

Railroads were responsible for transporting about 98
percent of the Port’s corn inflow. Nebraska and lowa
supplied 85 percent of the corn receipts, and nearly 100
percent of this was rail-transported.

Table 19 indicates the modal split on grain and soy-
beans received within the various distance zones sur-
rounding Houston. In general, the modal split varies
with distance in an expected manner; the greater the
distance of haul, the greater the portion shipped by rail-
roads. An exception is wheat receipts originating in the
201-300 mile zone. Slightly over 90 percent of the
wheat from this zone was rail transported, a larger per-
centage than might be expected. Fort Worth, Texas, a
major wheat transit location, is located in this zone and
receives and ships most of its annual volume via the
railroads — accordingly, the unexpected proportion car-
ried by this mode.

Foreign Destinations

Japan and the United Soviet Socialist Republic
(USSR) received 23.1 and 19.8 percent, respectively, of
the Port of Houston’s exported grain and soybean vol-
ume (Table 20). The USSR was the leading wheat (27%)
and corn (29%) importer; Japan received 47.4 percent of
the exported grain sorghum volume. Approximately 50
percent of the soybeans were destined for Europe.

Cargo Sizes
by Destination and Commodity

Table 21 indicates distribution of cargo sizes; Table
22 shows the average number of bushels loaded on ves-
sels destined for alternative foreign destinations. In gen-
eral, the average cargo sizes for grain sorghum and corn
were greater than for wheat or soybeans (Table 21). On
the average, cargo sizes of grain shipments to the USSR
were substantially larger than those destined for other
countries (Table 22).

Observation

Because of limited port elevator storage capacity and
large volumes of grain and soybeans moving into export,
coordination of domestic grain carriage and ship trans-
portation is essential. If inbound modes and ship arrival
are not coordinated, delays and waiting costs are in1
curred. Additional complications are created by sea-
sonal surges in grain arrival, inclement weather which
stops ship loading, and labor-management problems. As



an example, during July and August, nearly one-third of
the truck-delivered grain arrives; accordingly, during
this time period, truck queues become excessively long.
During the 1976 summer, truck queues ranged from 2 to
3 miles in length; this involved truck turnaround times
extending up to 30 hours. The problem was com-
pounded in 1977 because of delays in ship arrival; in
such cases, truck queues in excess of 5 miles were ob-
served.

The next phase of the current study involves de-
velopment of a simulation model to evaluate benefits
and costs associated with removal of logistical problems
at the Port of Houston.
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Tables

TABLE 1: Estimated Quantity of Grain and Soybeans Exported

Through the Port of Houston, 1968-1976 a/

GRAIN

YEAR WHEAT SORGHUM CORN SOYBEANS

—————————————————— (000) bushels————=———————————
1968 144,778.9 61,640.6 2,407.9 6925
1969 85,604.2 23538303 876.6 1,382.8
1970 Y72, 94553 52,154.0 4,332.6' 14,347.9
1971 214,964.4 32,9713 8,879.2 25,3080
1972 185,764.3 45,462.7 19,671 .2 19,033.2
1973 387.,539:5 59,8281 51,13254 225801054
1974 1875275.6 735619.6 711,074.2 17,3715 6
1975 215,446.4 68,276.4 80,260.2 8,885.8
1976 162,979.9 59,173:5 69,232.6 9,566.9

ciates.

Capitol Avenue, Houston, Texas.

Port of Houston's Foreign Trade, Data originally compiled
by the Bureau of the Census, and processed by Viana & Asso-
Published in final form by port staff at 1519



TABLE 2: GSrain Ship Type and Dead-Weight Tons, Port of
Houston, 1976-1977 a/

Average Minimum Maximum
Ship Dead-Weight Dead-Weight Dead-Weight
Type Tonnage Tonnage Tonnage
Bulk Carrier 31,238 12,851 80,013
Container 125726 12 726 1725726
General Cargo 10,268 5072 215 335
Ore Carriers P24 64,336 33.518
Tankers 43,230 19,073 82,069

a/ The dead-weight capacity (d.w.t.), or the carrying capacity
of a vessel is the total weight of cargo, bunkers, water and
extra weights expressed in tons of 2,240 1lbs. which it can
lift when loaded in salt water to maximum draft. The draft
of a ship is the vertical distance between the waterline and
keel.

TABLE 3: Grain Ship Type and Grain Cargo Sizes, Port of Houston, 1976-1977

Ship Average Bushels Minimum Bushels Maximum Bushels
Type Loaded Per Ship Loaded Per Ship Loaded Per Ship
Bulk Carrier 811,362 29,866 255315335
Container 113,407 113,407 113,407
General Cargo 267,980 9,940 793,600
Ore Carrier 1,608,324 746,666 1,953,827

Tanker 1,241,994 160,000 1,837,086




TABLE 4: Grain Ship Type and Draft, Port of Houston,
1976-1977 a/

Average Minimum Maximum
Ship Draft Draft Draft
Type (EE) CEE ) CEE)
Bulk Carrier 35:6 26.4 46.2
Container 29.7 297 29 7
General Cargo 254 132 33.0
Ore Carrier 44,2 42.9 46.2
Tanker 37.9 297 42.9

a/ Draft is vertical distance between ships water-
line and keel.

TABLE 5: Bushels of Grain and Soybeans Loaded on Ocean Going
Vessels, Port. of Houston, 1976-1977 a/

Grain
Wheat Sorghum Corn Soybeans
Bushels Bushels Bushels Bushels
1325625,008.0 64,351,196.0 57,580,003.0 10;976;5771.0

a/ An additional 1,150,433 bushels were loaded during this time
period; however, the commodity type was not identified.



TABLE 6: Estimated Percent of Grain and Soybean Receipts from Alternative ‘
States, Port of Houston, 1976-1977

Grain All Grain
Wheat Sorghum Corn Soybeans and-, Soybeans
ARIZONA 356 0.0 0.0 0.0 1.8
Initial Assemblers 350 0.0 0.0 0.0 1.8
Secondary Sources 0.0 0.0 050 0.0 0.0
IOWA 0.0 L2 55,5 35.9 4o
Initial Assemblers 0.0 0.3 Sl 34:8 138
Secondary Sources 0.0 0.9 1.4 Bl 0.6
KANSAS 1,2 14.9 4.8 .2 101
Initial Assemblers 2.9 55 1.5 Ul 350
Secondary Sources 8.3 9.8 Shu 0ol Tl
LOUISIANA O L 0.1 0.0 16.9 0.8
Initial Assemblers Gt SEHE 0.0 16.9 0.8
Secondary Sources 0.0 0.0 0.0 0.0 0.0 ¢
MISSOURI 205 320 43 4.9 3=l
Initial Assemblers 1.8 259 263 0.5 21
Secondary Sources 0.7 0.1 20 4.4 1:0
NEBRASKA =1 18.0 29.0 4.4 11:2
Initial Assemblers 015 9.6 2150 il 7
Secondary Sources 0.6 8.4 8.0 1.3 4.0
OKLAHOMA 48.7 3.9 0.3 512 257
Initial Assemblers Tl ok 0.2 12 4.4
Secondary Sources 41.6 0.8 0.1 0.0 21,3
TEXAS 31.3 58.8 555 34.9 3159
Initial Assemblers 10.4 50.8 43 323 19.1
Secondary Sources 20.9 8.0 g2 2.6 1:2:8
AVERAGE
Initial Assemblers 26.3 71.8 83.4 88.9 B2
Secondary Sources 721 28.0 16.0 Y'S 47.3
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TABLE 7: Estimated Percent of Grain and Soybean Receipts
From Alternative Distance Zones, Port of Houston,

19761977
Distance Grain
Zones Wheat Sorghum Corn Soybeans
(Miles)
<100 o, 28,5 2.4 28:1
101~ 200 173 16.2 <6 13:0
201~ 300 1520 9.4 ol Bl
301- 400 1T 155 52 Ll
401- 500 553 129 i 3
501- 600 5321 8.9 2:0 4.2
601- 700 B 8.7 4.4 .5
701- 800 5o 103 3.9 6
801- 900 1ol 16,2 2353 3.4
901-1,000 5 1.9 333 9.4
1,001~-1;100 4 4 28.8 325
1,101-1,200 2.4 el 2.2 1.0
1,201-1,300 .6 a/ o & a/
1,301-1,400 152 a/ a/ a/
21,400 a/ a/ a/ G &
TOTAL 100.0 100.0 100.0 100.0

a/ Less than .1%



TABLE 8: Estimated Percent of Grain and Soybeans Loaded on Ocean-Going Vessels
per Month, Port of Houston, 1976-1977

Commodity June ‘July Augs Sept Oct.: Nov. Dec: Jan.: Feb. Mar. Apr. May Total
Wheat 1.5 PEOET - 14.3 g1 Fe320702 1 k-2 8.3 8.5 930 7.9 651 10N
Grain

Sorghum 3.4 6.4 15.4 438 =159 7.6 1.0 8.2 150 16,3 5.9 osq .8 {00
Corn‘ T1sh oS i 2 SE 558 6.0 1022 =103 20:2 ' 10:3 - 4.5300:0
Soybeans 0.0 7.9 0.0 et 0.0 23.8- 14.3 10.6. 1/.8 6.7 &5 607 100.0
All Grain

and Soybeans Jii 8.8 129 4.6 49 Tl S.F - L858 10 - 1302 157 5:5:100.0

«

TABLE 9: Estimated Percent of Grain and Soybeans Received per Month, Port of
Houston, 1976-1977

Commodity June July Adg. Sept Oct. Nov. Dec. .Jan.:  Feb. Mar. Apr. May TOTAL
Wheat 9.3 - 100 1.2 5.8 4.7 8.2 ~53.0 - 8.6 93 12,1 102 5.6 1000
Grain
Sorghum 20+ 9.6 07 S35l —Ha8 928 - 8.6 15,0 16.1 - 328 ~1{7 100308
Corn 9.4 TeZ 8.0 B3 48 B 6. 6L S 430 17,7 A7 - 6,1 10050
Soybeans Lol 038 0.2 b1 IESS d4c) AL 2 1400 - 90 - 5.5 28038 1658 100
All Grain

and: Soybeans- - /.3 8.8 118 g0 525 77 6.6 8.9 11 .4 [I3:9 9.0 5.4 1060:0




TABLE 10:

Arizona

Initial Assemblers
Secondary Sources

Kansas

Initial Assemblers
Secondary Sources

Missouri

Initial Assemblers
Secondary Sources

Nebraska

Initial Assemblers
Secondary Sources

Oklahoma

Initial Assemblers
Secondary Sources

Texas

Initial Assemblers
Secondary Sources

Estimated Percent of Wheat Receipts per Month, Port of Houston, 1976-1977

June July Aug. Sept Oct. Nov. Dec. Jan. Feb. Mar. Apr. May TOTAL
2970 47.0 10.8 F2.7 03 0°0 0.0 0.0 0.0 0.0 0510 0.0 100.0
290Q LR 0 10.8 1454 0.5 0.0 0.0 0-0 0.0 0.0 0.0 0.0 100.0
0.0 0.0 0.0 0.0 020 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4,5 105 2.4 0.8 4.3 17.4 SIS V2 Shee, 14.3 76 L 100.0
d 6 243 28 214 5.8 12,08 PR 9.8 7.4 7.8 126 10512 100.0
18 1.4 AN 053 4,1 19518 2.4 0.9 11.4 dGag 194 14.3 100.0
2o 240 149 0.0 558 23.5 /50 0.0 116 1 266 e 100.0
337 3.6 2.6 0.0 8.0 28.4 853 0.0 i 14.3 YR 0.0 100.0
0.0 0.0 0.0 0.0 0.0 105 5 345 0.0 248 24.5 20.0 38.7 100.0
41 4.4 14X 0.6 e D 9.4 0.8 L6 9.0 33.19 Sivd: 18.5 100.0
6.9 9.4 Q7 12 2:8 0.0 1.6 s, 6.7 2% 6.8 215 445 100.0
4ot/ 050 200 0.0 8.0 17 30 0.0 0.0 il A g 40.3 Sy 4.8 100.0
3.4 a3 183 Fieil 5.4 6.4 4.4 1250 1 e 153 10,5 S 100.0
20.6 he'3 4.7 TG, Ju 740 9560 7.4 11.0 1357 5.8 4.5 100.0
05 b2 sy 7.8 D3 B3 4.2 i i A8 2 1356 Falisio 9543 100.0
18.6 123 12.8 4.7 4.4 7.6 b7 a2 0.2, 1.4 1isi0 Lk 100.0
282 2845 14 3y Tuglf P | A 3.3 359 4.9 3.8 3.8 100.0
13.8 83 12k D CjAT) 10.4 8.8 6/es2 fedid Bt Yo 343 100.0



TABLE 11: Estimated Percent of Grain Sorghum Receipts per Month, Port of Houston, 1976-1977

June July  Aug. Sept et Nov. Dec. Jan. Feb. Mar. Apr. May TOTAL

Iowa 0.0 0.0 0,56 0.0 0.0 0.0 0.0 2.0 3553 60.8 S 0.0 100.0
Initial Assemblers 0.0 0.0 0.0 0.0 0.0 0.0 0.0 8.2 91.8 0.0 0.0 0.0 100.0
Secondary Sources 0.0 0,0 0:0 0.0 0.0 0.0 0.0 0.0 1158 80.4 7.8 0.0 100.0

Kansas s 0.0 02 0.0 5.9 1225 22,1 56 21554, 233 4.1 205 100.0
Initial Assemblers 0.8 0.0 0.0 0.0 1650 1346 35,6 53 10.9 1305 20y 156 100.0
Secondary Sources 3.4 0.0 0:3 0.0 07 121 1553 i 26.6 2855 449 28 100.0

Missouri 3.5 0.0 0.6 0.0 2059 145D 187 510 18.6 7.l 95 0.6 100.0
Initial Assemblers 37 0.0 0.0 0.0 23.0 15552 1855 4.3 T8 755 1.6..0 0.0 100.0
Secondary Sources 0.0 0.0 13415 050 0.0 0.0 21.3 191 3304 0.0 0.0 127 100.0

Nebraska 12 050 0.8 0.0 228 6.5 L6 9.4 1852 30.2 Saik 252 100.0
Initial Assemblers 0 B 050 1.5 0.0 4.9 10.4 12.8 6.3 T6Ll . 20906 552 292 100.0
Secondary Sources 207 0.0 0.0 0.0 0.3 2.0 22.6 13.06 20.8 02 4.9 250 100.0

Oklahoma 0.5 0.6 512 6Lk 13k 16.9 11.8 14.0 135 i il 1 3.0 199 1000
Initial Assemblers 0.7 0.6 4.6 A 16.5 212 8.5 513 1557 A 3l 254 100.0
Secondary Sources 0.0 Q.7 1D 0.0 0.0 0.0 24.8 48.0 50 D 27 0.0 100.0

Texas 0.4 1653 3251 5isi2 G 2ii:8 4.0 9.0 1250 9.5 3.0 Joidy 100.0
Initial Assemblers 0.5 185 35,5 5.1 4.0 246 401 8.5 9.5 7.0 3igls 5 ) 100.0
Secondary Sources 0.0 2id 937 5.9 6.4 ) 3.9 T2.5 2755 25.6 244 0.0 100.0



TABLE 127

Iowa

Initial Assemblers
Secondary Sources

Kansas

Initial Assemblers
Secondary Sources

Missouri

Initial Assemblers
Secondary Sources

Nebraska

Initial Assemblers
Secondary Sources

Oklahoma

Initial Assemblers
Secondary Sources

Texas

Initial Assemblers
Secondary Sources

a/ Less than .17%

Estimated Percent of Corn Receipts per Month, Port of Houston, 1976-1977

June July Aug. Sept Qot . Nov. Dec. Jan. Feb. Mar. Apr. May TOTAL
5:5 1 (A 15005, 0.0 6.4 9.4 6.4 8.2 9.2 14.6 F 6 6. 100.0
5.7 1452 10 0.0 6.5 859 6.8 8.8 8:5 14.9 1328 3 100.0
6.5 hhHoil 0.0 0.0 5.6 0.0 0.0 11.7 16..7 215 23050 0. 100.0
a2 0.0 3.3 0.0 0.8 5.6 176 T T 2002 1128 1029 10. 100.0
3.8 0.0 11.0 0.0 2.8 0.0 15.9 10. 2 A 21,8 13,0 14. 100.0

1245 0.0 0.0 0.0 00 8.7 1959 10.8 12.5 8l 20.8 0 100.0
o1 6.8 Gl 0.0 30 3D 1054 16:7 18.9 6.6 $OT0 16. 100.0
250 0.0 02 0.0 3.2 6.3 1902 27 3 16,7 1P 2 12..8 01 100.0
0.0 14.9 kSl 0.0 4.0 0.0 0.0 4.2 2105 0.0 6.8 450 100.0

195 2.8 0.0 0.0 1.8 2.4 3.0 9.3 208 2607 9.3 8, 20020

2259 2.9 0.0 0.0 19 2.6 8.2 9.3 19.6 24.4 8.0 4. 100.0

10.4 0.0 00 0.0 1.6 2. 2.6 9,2 21.8 3255 100 95 100.0

10.5 0.0 0.0 0.0 0.0 38.8 0.0 0.0 0.0 155 2 355 0. 100.0

1402 Oni0: == a0 0.0 0.0 12 0.0 0.0 0.0 20.5 48.1 0. 100.0
0.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 0. 100.0
0.3 a 36.7 4,5 85 1.0 0.6 Sk 17:3 132 1156 B, 100.0
0.0 0. % 45.7 9. 9.3 18 07 3.2 14.8 62 102 2 100.0
3 P 0.0 4.0 0.0 5.4 0.0 0.0 2.5 26.6 29.8 16.6 13 100.0



TABLE 13:

Iowa

Initial Assemblers
Secondary Sources

Kansas

Initial Assemblers
Secondary Sources

Louisiana

Initial Assemblers
Secondary Sources

Missouri

Initial Assemblers
Secondary Sources

Nebraska

Initial Assemblers
Secondary Sources

Oklahoma

Initial Assemblers
Secondary Sources

Texas

Initial Assemblers
Secondary Sources

Estimated Percent of Soybean Receipts per Month, Port of Houston, 1976-1977

June Julsy.ive Aug Sept (67ed e Nov. Dec. Jan. Feb. Mar. Apr. May TOTAL
2.7 0.0 0.0 0.0 g 4. 7l Bl b 9.9 7k Lkl 33.7 100.0
0.0 0.0 0.0 0.0 4.7 4. 8.2 16,5 f 6 T 8.2 19.8 2656 100.0

100.0 0.0 0.0 0.0 0.0 0. 0.0 0.0 0.0 0.0 0.0 0.0 LOgLD
0.0 0.0 0.0 0.0 0.0 0. 0.0 0.0 47.6 0.0 0.0 52.4 100.0
0.0 0.0 0.0 0.0 0.0 IR 0.0 L0 11000 0.0 0.0 0.0 - 1aarn
0.0 0.0 0.0 0.0 00 0. 0.0 0.0 0.0 0.0 0.0 '100.0 " [LOOG
0.0 0.0 0.0 28,4 49.3 Ky 3.9 8.9 3 @ 0.0 0.0 0.0 100d0
0.0 0.0 0.0 28.4 49.3 113 8.9 8.9 3.0 0.0 0.0 050 7 20080
0.0 0.0 0.0 0.0 0.0 (9} 0.0 0.0 0.0 5519 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0. 0.0 0.0 0.0 0510 BN ({0 P U . Y 100.0
0.0 0.0 0.0 0.0 0.0 (0 0.0 0.0 0.0 0.0 100.0 0.0 1000
0.0 0.0 0.0 8 1D 0.0 0. 0.0 0.0 0.0 0.0 0:0';100.0  10Gu0
0.0 0.0 0.0 0.0 0.0 i 0.0 4.6 21,7 368 7 i, 307 2 00 e
0.0 0.0 0.0 0.0 0.0 0 0.0 SR N e {0 40.2 00 4300 L aagad
0.0 0.0 0.0 0.0 0.0 DI 0.0 050 4845 2609 24.6 0.0 1000
0.0 Wi D 0.0 3.0 ) L8 Aoy < 18 8 9.4 2.4 0.0 10.0° " 100.0
0.0 745 0.0 3.0 Il MG S 1852 0.0 9.4 2.4 0.0 100 19050
0.0 0.0 Q0 0.0 050, 0. 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 359 0.6 Si6 4.5 34. 152 ot B L bt e & 360 1.6 4.4 100.0
0.0 §i58 0 2 AN s oy 1 (L0 20.0 T2 256 1.4 A T 106 410
0.0 9.4 Sl 22.4 0.0 9 150 il L 15.6 Ll 4.2 248 100.0



TABLE 14: Estimated Percent of Wheat Receipts From Each Distance Zone per Month, Port of Houston, 1976-1977

Distance

Zones

(Miles) June July Aug. Sept Oct. Nov. Dec. Jan. Feb. Mar. Apr. May TOTAL
2100 19:8 212 32..6 346 30 206 0:0 3.6 245 4.7 0.7 5.8 100.0

10T 20000057500 1 23..0 8.5 22 1.4 0.5 0.2 0.7 i 120 PAEH Lo6i 10010
200=1~BO0 24 eaint 105550 14,6 5 4.3 4.0 18 A8 738 B [ 4.1 10040
301~ 400 43.6 @ 34.2 ST, 3.9 B;:9 0.9 0.1 2ia 2 i 249 198 Siip" 10030
401="" 500/ 3951 5.4 330 6.2 4.7 4.8 4.2 b.b 952 8.8 LB oL 7 100.0
501=1 600 0.8 Gl 1258 142 546 35 ey e o O B e B 0 97 i 10000
601~1700 3] 798 I 222 Seatil 1420 4.9 8:9 b RS 10 b o a0 [ i B M 100.0
701- 800 deioili 1504y (1049 Uk 4.60 1TE9 3.4 Dl SSRGSt [ S H 0 1000
801- 900 Lhpaa Aol 1919 1.4 4600 1038 0.7 0.0 98 2500 1.8 Sady 1000
901-1,000 e 1438 259 202 1o 0.0 130 4.1 I aneiilibh v L 3w8R 1126000 1000
10Ol Ol ag s 1808 i\ 1316314« 1947 0.0 0.0 0.4 4041512643 0.0 017 0.7 1000
10N=la200/¢ . 37 oy 4133 946 753 0v5 0.0 0.0 0.0 2.4 0.8 0.0 0: 071 1000
1320118800 (/18808 7 386 356 4.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0Lt /. 1LOGRE)
1,301-1,400 BT Y Sl FOREE PR A ORIt I 0.0 0.0 004 - 1631 Yo2 0.0 0.0 R0 L HO 0L e

21,400 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0000 EOD e



TABLE 15: Estimated Percent of Grain Sorghum Receipts from each Distance Zone per Month, Port of Houston,

1976-1977
Distance
Zones :
(Miles) June  July  Aug. Sept i0ct. Nov. Dec. Jan. Feb. Mar. Apr. May TOTAL
<100 Q60380000 639 59 2.0 ey 2 B2 245 5.0 3.9 3.2 8.4 2L G %00. 0

101-:.200 0.8 @20 13605 6.6 4.9 %9 .30 ela oy 10.4 7rai2 3.8 L8 S 0d000.0
287=2C0300 0.0 @22 80 T INELI) g 70 4.2 Lo oA I ST g 8 4 /AL 0.2 1100:0
301- 400 0.0 [0 0,000 o 30 ey e 0 b Sy PR KRR < S G W L Tl 15 9.0 1.6 2.7 4.2 101000
401- 500 Q0 13 1 AR 1 S LR LA T 9.6 310 63 6.8 2 s R 100.0
501~ 600 0.1 9 3.8 1.6 5.6 2.8 Yo 3 Tl Belims oSy i i 1.3 0.4 100.0
601- 700 $.9 1.4 L 0.1 T3 e 83l L83 4.0 20.4 21:.6 Dol 1. 8 iadi00:0
701- 800 3.8 0.0 0.0 0.0 6.4 o2 S H Y s 0.3 2357 2 g 4.5 2y 50000
3011900 6.4 0.0 4520 0.0 16 BT 1743 SRR G B O AC 4.8 P32 Tah00.0
901-1,000 8.0 0.0 0.0 0.0 6.9 9.2 Gudl T R G5 82 5016 9.1 0.6 110050
15001-17100 4.0 0.0 0.0 0.0 4.6 9.9 GG 0.0 FE24.04 11 0.0 0.0 1:k00.0
153011 5200 0.0 0.0 0.0 Q20 S 6% Te5 O 0.0 0.0 0.0 0.0 0.0 0.0 - 85E00:0
1y201-1,300 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 #01.00.0
¥,301-1,400 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 «~8.0 0.0

:1,400 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0



TABLE 16: Estimated Percent of Corn Receipts from each Distance Zone per Month, Port of Houston,

1976-1977
Distance
Zones :
(Miles) June July  Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May TOTAL
2100 0.0 Q.2 16549 544 549 052 0.0 057 9.6 74 4.6 @20 100:0

L= "2 00 0.0 [0 £ D Pkl 7 T s 4.6 0.0 0.0 020 2410 1.6 0.0 S/ 100.0
201 2300 200 Q00 8500 546 0.0 0.0 0.0 8.3 69 B Og 2R s G 3¢ 100.0
301400, ' 25.0 0.0 050 0.0 [OR%0 1 i T ) 0.0 0.0 S)510 Al KO R fa o O 206 100:0
401- 500 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 B0 2diah 7806 P20 10020
501=1"600 0.0 0.0 243 0.0 14.0 ) 0.0 GIRGT a2 8 90T 4.0 Bu0¢: 10000
001=7.00 ghi3 0.0 S 0.0 160 Bl G e 2880 10677 L1187 213 3ot el U010 1540)
701~ 800 5.6 0.0 (047 0.0 4.3 g Sl o1 6007 ARG i3 00 T OIS R R 0100
S801=r 900 T 518 3@ L2 0.0 305 2.4 B g0y - 1659 2540 3D 648 1000
901-1,000 ey 949 8.3 0.0 BT 6.6 s 9.0 ORI o G R T St 10040
1,001-1,100 74l SRR 0 B R 0 L 0.0 7 S 340 BRB 185 e il 483 M0 54 4.0 100.0
DylQl=0:0200: - 28044 1848 8.4 0.0 2icb 0.0 2110 2/ 4o Wi 203 SR 135 WO 00
1,201-1,300 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 050 0.0 100.0 B0 TO0D
1,301-1,400 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

21,400 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0



TABLE 17: Estimated Percent of Soybeans from each Distance Zone per Month, Port of Houston,
1976-1977

Distance

Zones

(Miles) June July Aug. Sept Oct. Nov. Dec. Jan. Feb. Mar. Apr. May TOTAL
<100 0.0 1 a2 Q55 547 893 20.8 22 6.8 13 {1 O 100.0
101~ 200 0.0 0.0 030" 128800114015 5. B K S 0 4.4 0 0.8 0) 100.0
201- 300 0.0 249 Qw07 24800 40,0 2is 4.9 94 0.0 25 0.4 7% 100.0
301- 400 0.0 8.5 0.0 940 00 i 704 132 05 10.6 0. 0.0 0. 100.0
401- 500 0.0 0.0 0.0 " i3 0BG 44.1 0. 0.0 9% 0509 100.0
501~ 600 0.0 0.0 3300 2048 040 14, 14.9 10 2842 8 205 B 100.0
601- 700 )50 0.0 0.0 0.0 0.0 0% 546 0. 44.9 0. 000 (0 59T 100.0
701- 800 0.0 0.0 0.0 0.0 0.0 8. 8.8 6 G0 0% hovl 0. 100.0
801- 900 0.0 0.0 0.0 0.0 0.0 0 0.0 25 2547 41. 8.5 20 100.0
901-1,000 0.0 0.0 0.0 0.0 2.4 04 Tk 15 4 0.0 34 1R R0 B o 100.0

1.001~1.100 JiD 0.0 0.0 0:0 4.5 530 5.4 154 106347 6. 1518 & I 100.0

1,101=1,200 19740, 0:20) 0.0 0.0 0.0 0 0.0 0. 100.0 0. 0.0 0. 100.0

1,201~-1,300 0.0 0.0 0.0 0.0 0.0 0% 0.0 0. 0.0 05 0.0 0. 0.0

1,301-1,400 0.0 0.0 0.0 0.0 0.0 81 0.0 0 0.0 0. 0.0 -0+ 0.0

21,400 0.0 0.0 0.0 0.0 0.0 0. 0.0 o 0.0 0. 0.0 L9 0.0



TABLE" 18:

Arizona

Initial Assemblers
Secondary Sources

Towa

Initial Assemblers
Secondary Sources

Kansas

Initial Assemblers
Secondary Sources

Louisiana

Initial Assemblers
Secondary Sources

Missouri

Initial Assemblers
Secondary Sources

Nebraska

Initial Assemblers
Secondary Sources

Oklahoma

Initial Assemblers
Secondary Sources

Texas

Initial Assemblers
Secondary Sources

Average

Initial Assemblers
Secondary Sources

Estimated Modal Split on Grain and Soybean Receipts from Alternative States,
Port of Houston, 1976-1977

All Grain &

Wheat Grain Sorghum Corn Soybeans Soybeans

% % % % % % % % 4 %
Truck Rail Truck Rail Truck Rail Truck Rail Truck Rail
T3 98.7 0.0 0.0 0.0 0.0 0.0 0.0 143 98.7
1:3 98.7 0.0 0.0 0.0 Q.0 0.0 0.0 4.3 98.7
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 100.0 0.0 100.0 0.0 100.0 0.0 100.0
0.0 0.0 0.0 100.0 0.0 100.0 0.0 100.0 0.0 100.0
0 0.0 0.0 100.0 0.0 100.0 0.0 100.0 0.0 100.0
11950 85.0 2.6 97.4 0.0 100.0 0.0 100.0 9.6 90. 4
56.8 43.2 6 93.3 0.0 100.0 0.0 100:0, 312 68.8
0.6 99.4 0.4 99.6 0.0 100.0 0.0 100.0 05 99:5
100.0 0.0 100.0 0.0 0.0 0.0 100.0 0.0 100.0 0.0
0.0 0.0 0x0 0.0 0.0 0.0 100.0 0.0 100.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
052 99.8 0.6 99.4 0L 99.9 0.0 100.0 0.3 99.7
053 99.7 0.0 100.0 052 99.8 0.0 iO0.0 052 99.8
0.0 10020513 86.5 0.0 100.0 0.0 100.0 0.4 99.6
ALE 98.5 Ou5 99.5 0.1 99.9 0.0 100.0 053 99,7
246 97.4 0.9 99.1 0s:2 99.8 0.0 100.0 0.5 99.5
0.0 100.0 0.0 100.0 030 100.0 0.0 100.0 0.0 100.0.
12.4 87.6 48.5 b1 4.3 o VU EIC < e s Y 86.3
726 27,405 59 40.9 ) B2 082 T 6743684 30.6
22 97.8 7k 0253 0.0 100.0 0.0 0.0 Dibi2 97.8
13 % ol ) by A e oo el flg i B 565 80L 8 11942108306 56.4
40.1 59,90 8042 1987153, 4 46.6 80.9 1901 G67.8 3900,
0.4 9916 18,1 81.9 6.8 93251801 19.9 3.8 96.2
12.4 87.6 44.6 95. 5 2.4 97.6 4547 543 3970 81.0
42.0 8.0 .59.9 40.1 258 97.2 48.8 Sdw 254650 53.9
1.4 98.6 5.6 94.4 0.5 99,57 1 2X4:9 pito Zik 97.9



TABLE 19:

Estimated Modal Split on Grain and Soybean Receipts from Each Distance

Zone, Port of Houston, 1976-1977

All Grains

Distance Wheat Grain Sorghum Corn Soybeans and Soybeans
Zones % b % % 7 yA 7 % yA %
(Miles) Truck Rail Truck Rait - Truck Rail “Truck Rail Truck Rail
<100 40.2 59.87 89.1 1059 60.7 393 83:5 16.5 8458 1572
101- °200 292 20.8 74.4 25.6 69.0 : 3. 0. 9858 1.2 795 20>
201- 300 9.7 90.3 49.7 Slebm e o 80.9 757 26443 - 2107 78.3
301- 400 28:9 7Rkt 37.4 62.6 050 1000, 25.3 74.7 33:3-  66.7
40%= 500 5530 45.0- 78.8 2102 7.0 =930 16050 G508 1623w 374
501- 600 6.3 937 339 661 = 21 78.9 86.3 1S a9 291l
601="700" 21,9 78.1 836 ~91.4 0.5 995 6.3 0357 1558 Bl 2
701- 800 Jud 96.8 260 =974 0.0 100:0 3022 69.8 o8 982
801- 900 0.5 99> a/ 100.0 0.0  100.0 0.0 .100.0 sl =095
901-1,000 38.8 b2 4.0 96:0 0k 9959 0.0 100:0 154 9806
1,001-1,100 8.3 91 .7 00 10050 0.0 100.0 0.0 100.0 0.3 99
1,101-1,200 070 100:0 0.0- 10050 0.0 100.0 00 ~100:0 0:-0 = 1000
1,201=-1,300 g0 . 100:.0 0.0 =100:0 -0: 1:00 0 0.0 0.0 0.0 100:0
1,301-1,400 0.0 1000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0
21,400 0.0 0.0 0.0 0.0 0.0: 1000 0.0 0.0 0.0 100.0
AVERAGE 24 876 44.6 59 > 2o 9756 45,7 5437 1920 - 8130

‘



TABLE 20: Estimated Percent of Grain and Soybean Shipments to
Alternative Destinations, Port of Houston, 1976-1977

= e Grain Type o

Grain
Country Wheat Sorghum Corn Soybeans
Africa a/ 8.5 0.0 1.3 0.0
Northern Africa b/ 50 0.0 4.8 0.0
East Asia c/ 0.0 123 1029 6.3
India 223 0.0 0.0 0.0
Singapore 0.0 0.0 0.8 37
Eastern Europe d/ 4.2 8.4 6.6 26,3
Western Europe e/ G2 20.6 8.3 23.1
Middle East f/ 8.7 1545 3.9 0.0
Japan 1035 47.4 28.2 11.4
Central America g/ 0.4 2.1 2.3 9.9
South America h/ 26.2 248 38 0.0
USSR 2750 05:0 2850 0.0
West Indies i/ 0.3 0.0 07 0.0
Scandinavia j/ 0.0 2.0 1555, 11,2
Other 0.4 0.0 : 0.0 8L
Total 100.0 100.0 100.0 100.0

a/ 1Includes Ethiopia, Nigeria, Tanzania and Zaire

b/ Includes Algeria, Egypt and Moracco

¢/ Includes Korea and Taiwan

d/ Includes Czechoslovakia, Greece, Poland, Yugoslavia and East Germany

e/ 1Includes Belgium, Germany, Great Britain, Holland, Italy, Portugal and Spain
f/ 1Includes Israel, Iran and Jordan

g/ Incluaes Belize, E1l Salvador, Guatemala, Honduras and Mexico

h/ 1Includes Bolivia, Brazil, Chile, Columbia, Ecuador, Guyana, Peru and Venezuela
i/ Includes Bahamas, Dominican Republic and Jamica

j/ Includes Denmark and Norway



M T SV eSS T

TABLE 21: Estimated Percent of Grain and Soybeans Exported Via
Each Cargo Size, Port of Houston, 1976-1977

Bushels All Grains
Loaded Per Grain and

Ship Wheat Sorghum Corn Soybeans Soybeans
550,000 -2 0.0 0.0 0.0 .
50,001-100,000 .8 2 o2 0.0 <D
100,001-250,000 2.9 =D 3.4 0.0 205
250,001-500,000 11.6 59 6.4 14.0 82 2
500,001-750,000 26.2 il 56 40.8 16.9
750,001-1,000,000 28.0 238 23.6 45,2 26.7
1,000,001-1,250,000 7.8 32:9 23.6 0.0 1.7:.:0
1,250,001-1,500,000 6.2 20.4 855 0.0 $:24:0
1,500,001-1,750,000 6:7 4.9 5.6 0.0 Dty
1,750,001-2,000,000 b2 9 85 956 0.0 720
22,000,000 32l 352 3.5 0.0 Bl

Average Bushels 662,655 - 1,021,447 846,765 645,681 730,685




TABLE 22: Average Cargo Sizes of Grain and Soybeans by Destination, Port of
Houston, 1976-1977

Grain Type—=—— e =

Grain
Country Wheat Sorghum Corn Soybeans
Africa a/ 331,381 0 256,860 0
Northern Africa b/ 644,870 0 922,044 0
East Asia c/ ‘ 0 834,133 1,042,624 695,000
India 776,046 0 0 0
Singapore 0 0 485,816 404,199
Eastern Europe d/ 1 18126 3=354.593 632,013 722,042
Western Europe e/ 683,404 1,102,968 957,076 634,576
Middle East f/ 827,260 1,106,494 1,107,296 0
Japan 666,395 952,821 856,043 627,843
Central America g/ 735673 541,065 665,306 541,065
South America h/ 502,874 896,800 205,363 0
JSSR 19457 0 1,384,597 0
Jest Indies i/ A 0 206,682 0
Scandinavia j/ 0 1,290,139 880,024 613,097

1/ Includes Ethiopia, Nigeria, Tanzania and Zaire

b/ Includes Algeria, Egypt and Moracco

c/ Includes Korea and Taiwan

d/ Includes Czechoslovakia, Greece, Poland, Yugoslavia and East Germany

e/ Includes Belgium, Germany, Great Britain, Holland, Italy, Portugal and Spain
f/ 1Includes Israel, Iran and Jordan

g/ Includes Belize, El Salvador, Guatemala, Honduras and Mexico

h/ Includes Bolivia, Brazil, Chile, Ecuador, Guyana, Peru and Venezuela

i/ 1Includes Bahamas, Dominican Republic and Jamica

j/ Includes Denmark and Norway



All programs and information of The Texas Agricultural Experiment Stamare available to everyone without
regard to race, color, religion, sex, age, or national origin. \

Mention of a trademark.name or a proprietary product does not constitute a guarantee or warranty of the product
by The Texas Agricultural Experiment Station and does not imply its approval to the exclusion of other products
that also may be suitable.

The Texas Agricultural Experiment Station, Neville P. Clarke, Director, College Station, Texas.
2M — 10-78
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