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PREFACE

This report supplies information on the location, condition, and
adequacy of storage facilities for fats and oils and for oilseeds in the
United States.

The study on tank storage is based on data from 3*100 replies to ques-
tionnaires sent out by the Bureau of the Census in December 1951* at the
request of the U. S. Department of Agriculture, to all known producers, indus-

trial users, and warehousemen of fats and oils.

Information on mill storage space was obtained from 85 percent of the
mills that produced oil from cottonseed, soybeans, flaxseed, and peanuts,
during the 1951-52 marketing year* Such information was needed at the time
of the Korean conflict to assist the Government and industry in the planning
of farm marketings of oilseeds and in the processing, transportation, and
storage of the products.

Acknowledgment is due the National Cottonseed Products Association and
the National Soybean Processors Association for making available data per-
taining to storage capacity at oil mills, and to the Farmer Cooperative
Service and the Link-Belt Company for providing certain illustrations used
in this bulletin.

Preliminary results of the surveys were published in the October 1951
and August 1952 issues of "Marketing Activities," a monthly publication of
the USEA. Since the 1951-52 surveys, supplementary studies have been made
of the storage situation.

For sale hy the Superintendent of Documents, U. S. Government Printing Office
Washington 25 > D. C. - Price 35 cents.
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TANK STORAGE OF FATS AND OILS
AND

MILL STORAGE OF OILSEEDS AND THEIR PRODUCTS

By C. B* Gil 1 11 and and Donald Jackson, agricultural economists,

Marketing Research Division, Agricultural Marketing Service

SUMMARY

Enough storage space was available in the period studied to service the
oilseed crops of cottonseed, soybeans, flaxseed, and peanuts and their prod-

ucts even in years of heavy production, with space to spare* This does not

mean, of course, that every dealer, processor, or handler had all the storage
capacity he wanted for his operations*

Visible nonthly stocks of fats and oils averaged about a half the tank
storage capacity normally considered available for these commodities. This
seemingly low proportion of use is largely explained by two facts: (l) Stor-
age capacity at each location must be sufficient to handle peak stocks while
also keeping separate the different kinds and grades of fats and oils, and
(2) storage space at producing, processing, or consuming plants (oil mills,
refineries, etc*) is alternately filled and emptied, permitting an average
stock of not more than 50 percent of total storage capacity*

In case of emergencies considerable flexibility exists between tank
usage for fats and oils, molasses, petroleum, and miscellaneous chemicals*
Shifting between fats and oils and molasses is not often done; shifting
between fats and oils and chemicals or petroleum products is rarely done*
In normal practice, however, a large volume of tank storage at times is
shifted between edible and inedible fats and oils.

Tank storage capacity for fats and oils in 1951 was concentrated at 20
transportation terminals, with over 50 percent at 6 ports. Use of 60 percent
of the capacity was restricted to inedible fats and oils. Seventy-two percent
of the total had heating facilities* About 10 percent of the tank storage
space reported was at cottonseed and soybean oil mills* A total tank capacity
of 6.2 billion pounds was indicated, and our total supply of fats and oils
(excluding butter) was about 12 billion pounds*

Mill storage capacities were generally well distributed among the dif-
ferent oilseeds, geographical areas, and individual mills. Cottonseed is
mostly stored at the oil mills* The type of storage structure has changed,
but in recent years has largely been standardized. Cottonseed mills had seed
storage capacity equivalent to 102 days of crushing capacity.

A half of all soybean storage was distributed about equally between farms
and mills* The other half was at country elevators, terminal elevators, and
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with dealers at transportation centers. Soybean oil mills had an average
bean storage capacity equivalent to 1U3 days of processing capacity, and in
addition had the availability of commercial storage.

Flaxseed is stored at mills or in commercial grain-storage facilities,
and thus does not normally present a separate problem of storage space

•

Oil-stock peanuts originate over the season as they are graded or sorted
from edible peanut stocks, mostly at shelling plants. For this reason oil-
stock peanuts require relatively little storage.

Oilseed products typically are stored at mills somewhat longer than their
marketing and physical movement absolutely require. In addition to size of
inventories required for operating efficiency and convenience, further stocks
commonly are held awaiting improved market conditions. Storage capacities at
mills are, in general, greater than required by the physical operation of the
mills. They probably are not greater than dictated by customary marketing
practices in the oil-milling industries©

For cottonseed the amount of storage space must be sufficient to hold
roughly the quantity to be crushed from December 1 to the end of the season.
At mills with the longest season the requirement may sink to 75 percent of
the crush from December 1 onward. With soybeans the minimum requirement may
be no more than can be crushed in 10 days, because soybeans can be obtained
throughout the season from commercial or farm storage, at market price. For
oil-mill products, minimum mill-operating storage capacity seems to be between
5 and 10 days 1 processing volume for most mills.

For cottonseed meal storage, the requirement for mill working stocks
seems not to have been higher than U0 percent of the average inventories held
during the seasons 191*9-50, 1950-51* and 1952*53 • Working stock of cottonseed
hulls appears to have required not over a half of the actual average stocks
held in 1950-51 and 1952-53, or more than a third of those held in 191*9-50.
Corresponding requirements for soybean-meal working stocks seem to have been
less than half of the stocks held in 1951-52 and 1952-53*

BACKGROUND

Fats and oils originate in diverse ways and places, both at home and
abroad. Nevertheless, in their two major categories—animal and vegetable—
they pass through fairly well standardized processes of recovery and refine-
ment. As they are further processed, their significant division changes from
animal and vegetable to edible and inedible, or to food and industrial. Like
most economic commodities they require protection from contamination, even
from mixing. Yet their similarities permit their extraction, storage, trans-
portation, and marketing by a relatively few standardized methods.

These similarities permit a unified summaxy and analysis of returns from
the survey of tank storage of fats and oils and the survey of mill storage of
oilseeds and their products.
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The characteristics of cottonseed and the climate of the Cotton Belt
prescribe exacting conditions of cottonseed storage and practically preclude
storage elsewhere than at the mills; the nature of crude cottonseed oil and
the climate of the Belt also practically preclude the storage of crude
cottonseed oil as such. Efficient location of tanks for storage of cotton-
seed oil thus becomes an intricate problem.

A major part of our seasonal and longer term stocks of fats and oils
(other than butter) is stored in tanks. The location and character of that
storage are of great importance to processors, dealers, and, indirectly, to
consumers. In a national emergency it can be of strategic importance to our

country.

The first 6 individual sources (by common classification) of our fats
and oils supply, in order of size, are: Soybean oil, tallow and grease,
lard, cottonseed oil, butter, and linseed oil—although the order does not
remain precisely fixed. Three of the 6 are vegetable oils that pass through
remarkably similar recovery and handling processes. In some cases the 3
major oilseeds are crushed in the same plant and with the same equipment.

Protein meal from soybeans, cottonseed, and flaxseed finds its prin-
cipal use in livestock feed, although there is considerable geographical
differentiation and definite preferences among the 3 in certain uses.

Principal use of the oil of both soybeans and cottonseed is for food—
largely shortening and margarine. Thus equipment, methods, and standards in
the production, refining, storage, and handling of the 2 oils are closely
similar. Moreover, much of the time they move to the same points for fur-
ther processing and final distribution to areas of ultimate consumption.
Linseed oil is used primarily as a drying oil.

Soybeans and flaxseed both are produced in predominantly grain growing
areas, and from the farm to the processing plant both are handled in essen-
tially the same way as grain. This means that commercial storage is pos-
sible for these products at the various steps in their marketing channels.
Cottonseed, however, becomes a separate commodity not at the farm but at the
cotton gin. Farm storage consequently is impracticable. Moreover, because
of the climate of the Cotton Belt and the usual condition of seed at harvest
time, it is impractical also to hold cottonseed in storage at the gin or at
any intermediate point between gin and oil mill. The same conditions also
mean unique seed-storage conditions at cottonseed oil mills (a situation
approached by the storage conditions for spring harvested flaxseed in the
humid Southwest).

All the oilseeds require careful handling at the mill. Customarily,
oilseed that is exceptionally moist or otherwise subject to unusual depre-
ciation is processed shortly after receipt. Some seed is put through dryers,
or ventilated by forced draft in the storage structures.

Domestic oilseeds worth more than 1.3 billion dollars are crushed for
oil and meal each year in nearly 600 mills throughout the country. Domestic
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animal fats, including butter, are valued at an equal amount. More than 60
percent of the fats and oils we use are consumed as food. Cottonseed and
soybean oils are used mainly in shortening and margarine and as salad and
cooking oils* Together the two oils account for more than three-fourths of

the vegetable oils used for food*

Cottonseed is produced from coast to coast across the southern part of

the United States* Sb3rbeans are produced preponderantly in the Corn Belt*
In recent years both soybeans and soybean oil have been exported in substan-
tial quantities through Atlantic and Gulf ports.

Either cottonseed oil or soybean oil may be used alone in shortening or

margarine, or the two may be mixed. The proportions in which the two are
used have been changing since the war, with the continuing increase in the
soybean oil supply. This involves a gradual shifting in the geographical
area of vegetable food oil production, storage, and use.

This mobile nature of the supply of fats-and-oils materials makes the
calculation of storage space requirements and their location a problem in
practical probability. Each warehouseman, miller, or further processor must
allow tremendous latitude for chance when he plans his storage needs*

With this uncertainty is coupled the chance, no less important, of un-
expected price variations. An efficient milling operation may lose money
because of unexpected price movements for raw material or for products. As

a result, the miller feels the necessity of flexibility in his merchandizing
schedule. He wants freedom to buy or sell at the most favorable time. That
in turn demands storage space beyond operating requirements, both for seed
and for mill products. (Cottonseed offers little flexibility in mill pur-
chase schedule because the physical movement is mostly fixed by cotton har-
vesting and ginning schedules.)

Oil refiners and other "further processors," likewise insist on storage
space adequate to permit a flexible marketing schedule for their products.

For soybeans commercial storage is practically always available. Fur-
thermore, farm storage of soybeans is common. Soybeans normally can be
attracted to market by a sufficiently favorable price. The farmer typically
delivers his beans to the country elevator when he sells them.

The processor has three common choices: He may buy and take delivery
of beans as he needs them for processing; he may buy ahead but take deliv-
ery from commercial storage (country elevator operator or dealer) as needed;
or buy ahead and store the beans at the mill. Again flexibility requires
ample storage space at each step in the channel. A great economy in soybean
marketing results from the interchangeability of commercial storage facil-
ities for soybeans and small grains.

Fats and oils, as well as oilseeds, require ample storage if each oper-
ator is to attain flexibility in his marketing; furthermore, seasonal pro-
duction coupled with preponderantly nonseasonal consumption demands tremen-
dous seasonal storage facilities to spread the supplies over the crop year.
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The survey data considered in the present report have been analyzed to
provide answers to two questions on the marketing of oilseed crops and fats
and oils; namely: How much storage space do handlers and processors provide?
How much storage do they need for efficient operation? Determining the
amount provided is relatively simple* The question of the amount needed is
more complicated* A processor of oilseeds or other fats and oils commodities
needs } as a minimum, enough storage capacity for both raw material and prod-
ucts so that a delay in transportation is not likely to shut down his plant*
The space required varies with the plant situation* and few members of the
industry agree precisely on the amount in any given situation*

The relatively stable prices of cottonseed oil and soybean oil, due to
competition with other fats and oils, greatly reduce the opportunity to gain
significant market advantage by holding these two oils, and consequently re-
duce the usefulness of storage capacity for "trading stocks."

Throughout this report the term "storage capacity" is used to mean space
available to store a given commodity at one time* It is discussed in terms
of the quantity of the given commodity that can be accommodated.

Tank storage has considerable flexibility; in case of emergencies it can
be used for fats and oils, molasses, petroleum, and miscellaneous chemicals.
Shifting between fats and oils and molasses is not often done; shifting be-
tween fats and oils and chemicals or petroleum products is rare* In normal
practice, however, a large volume of tank storage at times is shifted between
edible and inedible vegetable fats and oils* Thus it is not possible to state
precisely how much storage capacity for fats and oils does exist. It is clear
that capacity at each location must be sufficient to handle peak stocks while
also keeping separate the different kinds and grades of fats and oils, and
because storage space for working stocks at oil mills, refineries, etc., is
alternately filled and emptied, permitting an average stock of not more than
50 percent of total storage capacity.

TANK STORAGE OF FATS AND OIIS

The survey of tank storage capacity for fats and oils covered all geo-
graphic locations and all major storage steps in the marketing channel. Tanks
at the vegetable oil mills ware included in the nationwide survey of tank
storage

•

Storage capacities WBre classified (table l) by transportation, or mar-
keting, terminals inasmuch as about 78 percent of the total fats and oils tank
capacity was congregated in 20 terminal areas, with slightly over 50 percent
in the environs of 5> ocean ports and 1 lake port (table 2).

The preponderance of the 6 ports in the total storage capacity for fats
and oils indicates that these commodities are not stored long in the produc-
tion areas but move rather quickly to distribution or export points. Only
about 10 percent of the tank capacity was reported from oilseed-processing
plants, principally cottonseed oil and soybean oil mills* Its distribution at
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Table 2.~Fats and oils: Percentage distribution of firms reporting and

tank storage capacity, by major terminal points in the United States,

December 1951

Terminal 1/

: Firms
:reporting
: storage

Storage capacity

:Total:Inedible:Edible

Capacity
that can be heated

Total :Inedible : Edible

New York. . •

Houston.. •«

Chicago...*
New Orleans
Los Angeles

Oakland-San Francisco.:
Cincinnati. •••....••..:
Memphis ••••••••:
Minneapolis-St. Paul..:
Philadelphia .....:

•
•

Dallas-Fort Worth.. ...:

Seattle-Tacoma :

Kansas City...........:
Boston. • ••••••:
Louisville ••:

•

Baltimore.............:
Macon. ....:
Portsmouth-Norfolk. . ..

:

Sherman :

Decatur .:

Pet,
9.3
1.2

U.9
.5

3.2

2.6
1.0
.9

1.5
U.o

1.2

.9
1.1
1.9
.9

1.0
.3

.5

.U

.7

Pet. Pet. Pet. Pet. Pet. Pet.

17.7 l8.6 16.1* 20.3 20 .U 20.1

11.0 16.1- 3.1 6.1 8.6 2.5

7.9 7.1 9.0 9.3 7.9 11.3
5.6 7.2 3.2 7.0 8.9 U.U
5.1i U.5 6.7 6.5 5.1 8Jk

5.2 U.9 5.7 6.5 6.0 7.2
3.1 2.6 3.9 U.3 3.6 5.3
3.0 .2 7.3 1.8 .2 U.1
2.8 U.il .3 1.6 2.5 .U
2.7 3.7 1.2 3.1 U.6 1.0

2.7 1.1 5.1 3.1 1.5 5.1»

1.5 2.5 2.1 3.5 —
1.5 2.2 .U 1.9 3.0 .U
1.U 2.3 .1 1.8 3.0
1.U 1.2 1.7 1.9 1.7 2.2

1.2 2.0 .1 1.7 2.8 .1
1.1 2.8 1.5 3.7
1.1 2.7 1.5 3.6
1.0 2.1; .6 1.1
.9 .h 1.5 .7 .6 .8

Total far 20
terminal points. . . • 38.0 78.2 81.3 73.6 83.3 83.9 82.3

United States.., : 100.0 100.0 100.0 100.0 100.0 100.0 100.0

1/ Savannah, Ga., properly lies within the lower half of the terminals
but data for Savannah cannot be shown without disclosing operations of indi«

vidual firms.
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those mills is shown on tables 3 and 16 . The plants processing these 2 seeds
account for the great bulk of all tank storage at oilseed-processing plants.
Although tank storage facilities and requirements for other fats and oils
cannot be stated with so great a degree of certainty, they are believed to be
similar to those for cottonseed and soybeans (tables 3 and 15 )•

Total tank storage space (usually used for fats and oils) shown by this
survey represented a capacity of 5uli billion pounds. About 60 percent of

this capacity was normally used for storage of inedible fats and oils only,
and 72 percent was fitted with heating equipment. Neither of these classi-
fications appeared to fluctuate widely about its average over large geograph-
ical areas or between the 2 first-ranking oilseeds, cottonseed and soybeans.

Technical requirements and managerial choices govern the extent to

which tank storage capacities are divided between production points and in-
dustrial consumption centers. There is a widely held opinion in the trade
and industry that vegetable oils should be moved from oilseed-processing
plants to the refinery or place of consumption as quickly as possible. In-
sofar as this view is accepted, any tank capacity at the oil mill beyond the
minimum amount of storage needed to receive and hold oil until it is shipped
in tank-car lots may be considered in the nature of a reserve, or an emer-
gency capacity* One exception is the occasional need for additional tank
storage at mills to holxL crude oil tendered to CCC, pending receipt of orders
for shipment to a refinery. This is related specifically to cottonseed and
soybean oil mills in later sections of this report.

Adjustment of the total of 5»U billion pounds of fats and oils tank
storage capacity reported by members of the industry to account for the non-
respondents gives an estnjnate of 6 # 2 billion pounds as a United States
total. Appreciable additional capacity has been added since the 1951-52
season, but even the total estimated at that time appears adequate to handle
current volumes of fats and oils, with reserve capacity for irregularities
of movement, year-to-year fluctuation in supplies, and foreseeable shifts in
geographical area of production or use. The supply of fats and oils (ex-
cluding butter) in the year beginning October 1, 19149* was 11,800 million
pounds^ in the year beginning October 1, 1953* it was 13,000 million pounds*

STORAGE OF COTTONSEED AND COTTONSEED PRODUCTS AT OIL MILLS

Cottonseed

The questionnaires used for the stucfy- of storage at mills asked far in-
formation on type, age, capacity, condition, and ventilation of seed-
storage structures and the type and capacity of seed-unloading equipment.
The returns show that over a period of years there has been a change in type
of storage structure for cottonseed, and also a differentiation by structure
for kind of seed stored. Cottonseed mills have always stored most of their
cottonseed in "houses," but during the last 30 years or so these houses have
become more and more standardized as to type and material.
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Table 3•—Cottonseed oil: Production and mill stocks, United States, by
months, August 19k9-July 1953

•

:Productioni

Stocks at end of month
Tear

: Total :Reflned

: Crude : As percentage of—
and s At :

]Produc- sTotal :Total

month : Total 'mills : tion : stocks : crude
: stocks

: 1,000 1,000 1,000 1,000 1,000 Per- Per- Per-
: pounds pounds pounds Bounds pounds cent cent cent

19U9-50
Aug, ...,: 6U,805 113,U98 72,590 1*0,908 13,150 20 12 32
Sept • •

.

: 18U,228 158,1*71* 69,708 88,766 1*1,61*9 23 26 1*7

Oct, ,.. : 2U.,956 21*8,910; 125,1*82 123,1*62 62,751* 26 25 51
Nov, ••• : 251,307 3l*l,U05 177,91*1* 163,1*61 71,1*72 28 21 1*1*

Dec, ••• : 216,01*3 1*08,1*19 226,063 182,356 68,026 31 17 37

Jan, ,,. : 210,139 1*27,960 255,630 172,330 73,1*81* 35 17 1*3

Feb, ... : 172,U33 1*1*3,272 286,391* 156,878 56,256 33 13 36
Mar. ... : 163,636 385,291 285,1*18 99,873 1*2,1*69 26 11 1*3

Apr. ., : 122,137 368,511 285,761 82,750 37,277 31 10 1*5

May .... i 92,03U 317,187 251,672 65,515 28,712 31 9 10*

June .,. : 69,36U 292,255 2l*l,U22 50,833 27,536 1*0 9 51*

July ... : 59,122 215,371* 167,526 1*7,81*8 22,222 38 10 1*6

Tear • :1,8U7j20U
1950-51

Aug. .,. : 7l*,003 11*1,015 97,930 U3,085 16,571 22 12 38
Sept, ,« : 122,996 137,311* 73,827 63,U87 33,206 27 21* 52
Oct. .,, : 196,51*5 197,219 107,UU6 89,773 1*9 ,1*69 25 25 55
Nov, ... : 183, 7U7 253,738 155,220 98,518 1*1*, 601* 21* 18 1*5

Dec. ... : 139, 33U 271,928 171,639 100,289 1*1,152 29 15 1*1

Jan. • •

§

: 1U5,601 286,087 180,967 105,120 1*5,810 31 16 10*

Feb. ... : 105,117 292,880 20U,800 88,080 33,881; 32 12 38
Mar. ... : 77,628 287,135 226,525 60,610 20,896 27 7 31*

Apr. ... : 57,719 280,180 231,652 U8,528 12,295 21 1* 25
May .... : 38,305 257,015 226,997 30,018 6,375 17 2 21
June . •

•

: 31,127 216,1049 19l*,120 22,329 6,51*1 19 3 29
July ... : 2U.271 167,11*5 11*7,021* 20,121 7,980 33 5 1*0

Year «,: 1,199, 893
1951-52

Aug. ..,,: 60,200 127,236 98,103 29,133 17,118 28 13 59
Sept. .

,

,: 167,168 192,901 102,715 90,186 51*,303 32 28 60
Oct, .., : 259,819 307,51*0 151*,868 152,672 71*, 861* 29 21* 1*9

Nov, .,«,: 2UU,053 1*09,980 225,137 181*, 81*3 90,71*9 37 22 1*9

Dec, ••«>s 206,005 1*79,173 292,381 186,292 97,586 1*7 20 52
Jan, ••<, : 221,090 536,133 31*5,219 190,911* 112,017 51 21 59
Feb, ..« : 176,010. 566,765 391,952 17U, 813 98,91*8 56 17 57
Mar, ,,«>: 1U3.727 586,737 l*2l*,l*08 162,329 85,916 60 15 53
Apr, .,<,: 106,633 573,61*3 1*1*1*,370 129,273 65,173 61 11 50
May ,,.<,: 72,082 529,539 132,622 96,917 1*8,177 67 9 50
June • •<.s 52,967 U60,003 1*01,1*01 58,602 21*, 51*9 1*6 5 1*2

July ..«>: 1*1*358 1*02,399 361,322 la ,077 18,1*35- 1*5 5 1*5

Tear ,,j1,751,11i3

Continued. -
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Table 3.—Cottonseed oil: Production and mill stocks, United States, by-

months, August 19U9-July 1953 - continued

Year
and

month

1952-53
Aug...
Sept .

.

Oct...
Nov...
Dec...
Jan...
Feb...
Mar...
Apr...
May...
June..
July..
Year

Production Total

Stocks at end of month
: Crude

Refined
Total

At
mills

As percentage of

—

Produc-
tion

Total
stocks

:Total
: crude
: stocks

1,000
pounds

UU,775
157,222
251,863
233,965
215,713
211,728
182,276
167,121
133,12U
95,387
7U,529
_55,1A8

1,323,121

1,000 1,000 1,000 1,000 Per-
pounds pounds pounds pounds cent

356,389
392,59U
506,512

63U,39U
7U5,U7U
825,103
89U,869
962,088
996,880

1/)01,12U
991,691
971,012

318,007
288,211;

3U3,167
UU5,U09
560,826

6U3A73
723,763
811,815
881,275
916,153
935,273
928,561

38,382
10U,380
163, 3U5
188,985
18U,6U8
181,930
171,106
150,273
115,605
8U,671
56,U18
U2,U5l

22,631* 51
72,550 U6
106,278 U2
98,U70 U2
79,956 37
82,737 39
90,906 50
63,803 38

UU,188 33
3U,382 36
32,011 U3
23,166 U2

Per-
cent

6
18
21
16
11
10
10

7

h
3

3
2

Per-
cent

70
65
52
U3

U5
53
U2
38
la
57

55

Replies from the survey indicate that in 1951 few cottonseed houses were
being built of other than the "Muskogee" type (fig. 1). Important character-
istics of the Muskogee house are a hip-roof sloped at the assumed angle-of-
rest for cottonseed, a loading conveyor in the peak, and a tunnel and unload-
ing conveyor along the center of the floor • Today most Muskogee houses are
being built of metal, although a few are of wood or of wood and metal.

In the dry Southwest, some "ricks" (outdoor piles) are used—with or

without good platforms, and sometimes even with forced ventilation. Use of
the rick in the Southwest, and its restriction to that area, is readily under-
stood in terras of climate. Only where rainfall is normally light during the
early part of the crushing season, and interspersed with bright weather, can
such storage in the open be relied upon* If the ricked seed is crushed before
drawing on that stored in houses, however, ricks can serve as satisfactory
auxiliary storage capacity.

Cottonseed houses reported as over IjO years old were of miscellaneous
types and sizes, built of brick, wood, or wood and metal. A few houses of
brick, tile, or concrete have been built in recent years, but their number is
very small. During a period of about 25 years before World War II some silos,
or tanks, were built for cottonseed storage, but none were reported less than
10 years old and relatively few less than 20 years old. Most of those for
which dimensions were stated were of very moderate height for storage silos.
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A

Figure !•- Muskogee-type cottonseed storage house*

Because the structures are described partially by type and partially by
materials of construction, it is impossible to give precise percentages by
types* Nevertheless, it is clear that a fourth to a third as many silos as
Muskogee-type houses were reported • The chief types of cottonseed storage
structures reported were of approximate average ages as follows:

Frame house
Brick house
Tank
Steel, iron, and "tin" house
Concrete house
Muskogee house

Average for all structures

Average age (years )

35
29
27
20

19
10

2U

Contrary to a common assumption, the more recently built cottonseed
houses did not seem to average appreciably larger than older houses • To a
considerable extent, as larger tonnages of seed per mill are processed,
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multiple houses, rather than larger houses, furnish the necessary storage.

This statistical result is somewhat misleading, however, as to an important
tendency apparent in the reports • When all types of structures reported
were analyzed by capacity, the largest number were found in the HjOOO- to
5,000-ton group, the average for all structures being £,$00 tons. For the
Muskogee houses, however, the largest number were in the group of 10,000
tons and over, and the average for all was 10,300 tons. Compared with this,

a majority of the tanks were in the U>000- to 5,000-ton group, and all tanks

averaged U,200 tons. Thus, over the several decades covered by the informa-
tion, the average size of storage structures has increased as their type
changed. Development of mechanical equipment such as conveyors has assisted
this size increase. Within any one type, however, there appears to have been
an optimum size about which most structures clustered fairly closely.

The questionnaires regarding mill storage asked whether specific seed

storage structures were (l) in good condition, (2) in need of structural re-
pair, or (3) used in emergency only. Except for those in one small area the
facilities as a whole were reported to be in good condition. More than °U
percent of all cottonseed storage structures were reported to be in good
condition (96 percent for those that are used to store cottonseed only), and
only a negligible number were reported as used in emergencies only.

Cottonseed puts less strain on a storage structure than soybeans or
flaxseed. This is due to the fact that cottonseed represents about twice as
great a volume per ton as do soybeans, and nearly twice as great as flaxseed.
Thus, a given storage space will hold only about a half as many tons of

cottonseed as of either soybeans or flaxseed. The requirement of greater
structural strength for soybean storage has been a matter of concern to some
individual oilseed processors in the Cotton Belt who have supplemented their
cottonseed supply with soybeans. It may well become of wider concern as the
current trend of increasing soybean production in the South continues. A
somewhat smaller percentage of the storage structures at oil mills in the
Cotton Belt may be found satisfactory for unrestricted storage of all oil-
seeds crushed.

The newer houses and the best average condition were disclosed by the
survey to be in the newer cotton growing areas. Nevertheless, the condition
of the structures in all areas indicated good upkeep. Nearly any storage
structure subject to extensive stresses in addition to the weather will re-
quire structural repairs periodically to prevent excessive deterioration.
Average age of these houses was 21; years at the time of the survey, and more
than a third of the units were constructed of wood. No more than U to 6
percent were in need of repair.

One major reason for the continued preference for houses in which to
store cottonseed is the climate of the Cotton Belt. Cottonseed frequently
arrives at the mill containing from 11 to 15> percent, or even more, of
moisture. If it is to be kept in good condition, even for the average
crushing season of between 6 to 7 months, it must be ventilated. This is
not possible in concrete silos, such as those typically used in grain
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storage (frequently more than 100 feet tall) as almost no moisture is dissi-
pated through incidental air movement • Furthermore, it is practically impos«

sible to ventilate such a silo by drawing air through the cottonseed . Most
cottonseed storage structures have an average depth of seed pile of less
than 30 feet and two-thirds of those reporting had forced-air ventilating
systems. In practically all cases these systems were comprised of fans that
drew air through the piled cottonseed. Even the outside ricks had ventilat-
ing systems in about two-fifths of the cases reported.

It appears that processors have recognized that silos especially would
require artificial ventilation because, of all types of cottonseed storage
reported, the silos show the highest percentage with forced-air ventilation.
The principal types with percentages ventilated are, roughly, as follows:

Type of structure Percentage ventilated

Tank (silo) 90
"Tin" 80

Muskogee. ••••••••••• • • 80
Steel 70
Concrete. ........... .... 70 -

Frame • •••••••••••• 60

Corrugated iron. 50
Quonset • •••• £0
Rick. ...••••• •••.••..«••••.••••.•• 1|0

Brick kO

Average for all structures........... 66

Reports from many areas in the eastern part of the Belt indicated that
a relatively small percentage of the seed houses were equipped with fans.
This may be due to several causes, important among which are: (1) The
greater average age of mills and storage houses, and difficulties in in-
stalling ventilating systems, and (2) decrease in cotton production, 3/ with
consequent excess capacity of cottonseed oil mills, short crushing seasons,
and short storage periods. In Georgia, about half of the storage structures
had ventilating fans, whereas in the Mississippi River Delta the percentage
was close to 100.

Apparently the operators assume that most ventilated houses can safely
handle cottonseed with no more than 1$ percent of moisture content, although
some maximum figures were reported at 18 percent or higher. Presumably any
seed received with greater moisture can be crushed either immediately or
after a very short storage period.

Information on the method and maximum normal speed of moving cottonseed
from trucks into storage was reported for 630 storage structures. Methods

2/ Brewster, John M. Cottonseed-Supply Areas. U. S. Dept. Agr.
Statis. Bui. 90. 96 pp., illus. 1950.
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were reported by four classes: Power shovel, pneumatic unloader, truck dump,
and manual labor. Capacity, or maximum speed as given, will not always apply
to all structures simultaneously because one unloader—a truck dump, for
example—may serve several storage structures. It is doubtful that even with
manual labor the indicated unloading speed could be maintained at all storage
houses at once.

The data indicated that the larger unloading equipment had been in-
stalled at the newer mills. Maximum rates of cottonseed truck unload per
hour were reported as follows:

Method of unloading Maximum tons

Truck dump 100
Manual labor 80
Pneumatic 7$
Power shovel 70

There is persistent difference of opinion in the industry as to the
relative advantages of these U usual methods of seed unload. It appears
probable that there is no one best method under all conditions. Also, the
relationship of usual performance to maximum performance varies widely among
the U methods. Average performance per hour reported was as follows:

Method of unloading Average tons

Truck dump 19
Manual labor lU
Pneumatic 22

Power shovel 32

From these figures it appears that, in practice, the capacities for each
method vary widely. No indications were given as to historical trends, pref-
erences by geographical areas, or other classifications of the seed unloading
facilities.

At some mills the same equipment is used to unload both trucks and rail-
road carsj at others separate equipment and methods are employed. Not much
more than 5 percent of all cottonseed is moved by railroad, however, and so
most mills have no freight car unload equipment.

Owing to the usual moisture content of cottonseed when ginned, the
covering of lint that greatly reduces natural ventilation, and the climate
of most of the Cotton Belt, it is essential to move the seed quickly from
the gin to the mill, where processing can be done immediately if serious de-
terioration threatens. These conditions bring about a greater concentration
of cottonseed storage at the oil mills than is customary with other oilseeds.
With railroad transportation of the cottonseed being impractical, the pre-
vailing situation has had an extensive influence on freight cost differen-
tials within the industry, and hence on cottonseed oil mill location. The
conditions that have prescribed the storage requirements for cottonseed are
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somewhat unique among the oilseeds of the United States, They also have

exerted a far-reaching influence on both the location and operations of the

cottonseed-processing industry

•

Analysis of replies received through the cottonseed oil mills survey

shows an average seed-storage capacity equivalent to a 102-day crushing

capacity. State averages varied from US to 2lU days, and individual mills

varied from practically no seed-storage space to an amount sufficient for a

250-day or greater crushing capacity • About half of the mills had less than

90 days of seed-storage space (table U)

•

Table U.—Cottonseed oil mills: Distribution by storage capacity for cotton-

seed, United States, 1951

Storage capacity
in terms of

daily crushing
capacity

Under 21 days
21 - 30...
31 - UO...

Ui - 50...

151 - 60...
i6l - 70...
||71 - 30...
81 - 90...
91 - 100..
101 - 110.
Ill - 120.
121 - 130.

Mills

Number Percent

h
11
13
22

20

17
18
12
18

17
20

17

1.6
lull

5.2
8.9

8.0
6.9
7.2
lw 8

7.2
6.9
8.0
6.9

Storage capacity:
in terms of :"

daily crushing : Number
capacity

:

Mills

Percent

131 - 1U0 days..:

1U1 - 150 :

151 - 160 :

161 - 170 :

171 - 180 :

181 - 190 :

191 - 200 :

201 - 210 :

211 - 220 :

221 - 230 :

Over 230 .:

Total :'

9

7

u
8

2

h
12

3

k
3

U

3.6
2.8
1.6
3.2
.8

1.6
U.8
1.2
1.6
1.2
1.6

259 100.0

Storage space (in days 1 capacity) tends to increase slightly with size
of mill, but this may be accounted for mostly, if not entirely, by an appre-
ciable and associated increase in size of mill and number of days' seed stor-
age capacity (from east to west). This geographical variation results from a
combination of circumstances—humidity, age of mills, method of oil extrac-
tion, and length of processing season.

The data on capacity indicate the way in which the mills were planned.
They do not mean, however, that the operator with an average seed-storage
space would expect to operate from storage for only 102 days after the com-
pletion of the heavy harvesttime seed receipts. Normally, if he can obtain
the seed at the "going" price he will fill his seed houses and also crush
direct from receipts as long as the heavy flow continues. After his rate of
receipts falls below his rate of crushing, there is less reason to hurry;
then more thought can be given to the most efficient rate of operation.
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In a large majority of cottonseed oil mills, the amount of seed crushed
per month falls off after the point of peak storage, and stored seed plus
current receipts supply the mill over a considerably longer period than one
would suspect when first comparing storage capacity and operating capacity

•

Monthly reports made by cottonseed oil mills to the Bureau of the Census
furnish data that indicate how seed receipts, seed storage, and crushings
synchronize month-by-month in the average situation* No attenpt is made here
to show these relationships for individual mills. The seasonal patterns of

receipts of cottonseed at cottonseed oil mills and soybeans at soybean oil
mills are compared in figure 2.

For the industry as a whole, table 5 shows month-end cottonseed stocks
and monthly crushings for the k seasons 19U9-50 through 1952-53 • Both the
largest monthly crushings and the largest storage stocks are attained during
the heavy autumn movement of cottonseed from gin to mill. The series cannot
be broken down to show precisely the day when the peak rate of crushing and
the peak storage of seed occurred. The 2 high points probably were reached
at about the same time. This is shown in an approximate way by charting
smooth line graphs of the monthly series. 2/ In 3 of the U seasons the max-
imum crush occurred in October, whereas maximum storage is recorded every
season at the end of November. During December, receipts continued at a sub-
stantial level, the rate of crushing was reduced somewhat, and the amount of
decrease in storage was relatively small.

For the U seasons 19U9-50 through 1952-53 average storage was reported
to be at its peak at the end of November; then it decreased during the suc-
ceeding months. Average storage in terms of percentage of peak storage was
as follows:

Month Percent

December 6
January 20
February 18
March 17
April 12
May 9
June 7
July 2

At the end of August the seed-storage level was equal to 12 percent of
the level reported at the end of the preceding November. These figures pur-
port to give a correct concept of the industrywide storage. But they conceal
3 component movements; namely (l) the further receipts of seed, (2) decreased
number of mills operating, and (3) a decreased rate of operation for many
mills. 3/

2/ Kromer, Geo. W. Cottonseed Oil Mill Characteristics and Marketing
Practices. U. S. Dept. Agr. Inf. Bui. 79. 35 pp., illus. 1951. p. iw

3/ Ibid., p. 7.



- 17 -

o
LU

co

O

O
CO

s

to

o

Ol Q
LU
U <
LU

D)
D

o< CO

GO o^

CO

C
O

-o

""3

E

u

C£

<

<

O

u
>

LU
to

O
z

LU

<

<

ID

I-
_J

D
U
Q£

O
<

>om
I

CN
CN
r—
CO

O
LU

Z

LU

.3
«-
_J

U

o
<
Li.

O
H
Z
LU

<
Ql
LU

Q
•

Q)

•H



- 18 -

Table 5•--Cottonseed: Quantity crushed and mill stocks, United States, by
months, August 19l»9-July 1953

: 19U9-50 : 1950-51

Stocks
Stocks as : :

Stocks : Stocks as
Month : Quantity * at erti of

*percentage:! Quantity
*at end of-percentage

: crushed
month

of :

crushed i

: crushed • •

month
• •
• •

of
crushed

: 1,000 1,000 1,000 1,000
: tons tons Percent tons tons Percent

Aug ..: 207,023 278,U3U 13U 231,735 275,937 119
Sept • . .

.

..: 585,200 9UO,795 161 U08,108 U73,270 116
Oct ,. . : 7U6,375 1,571;, 820 211 625,316 981,215 157
Nov <..: 782,001 2,111,751 270 568, 2^2 1,216,805 21U
Dec . • . • •

,

..: 671,312 1,88U,01U 280 U36,555 1,15U,011 26U
Jan ..: 651, 2U6 1,1*27,927 219 1*52,572 850,575 188
Feb ,>.: 528,051 1,152,595 218 322,750 58U,81a 181
Mar. . ...,,.: U96,517 869,260 175 229,148 392,505 171
Apr. ....<,.: 369,289 683,320 185 163,732 2UU,OU8 111?

May ,,.: 280, 2U2 U98,515 178 117,U26 lhl,76l 121
June • • • •

<

212,366 335,398 158 95,626 69,890 73
July ,.: 181,961 287,951 158 71.661 66.281 92

Total .<..: 5,712,083 3,723,171

Average . : liV6,U0V 1,003,732 2U 310.26U 537 .595 173

1551-52 •
* 1952-53

Aug. ...... 5 199,371 U22,U60 212 1U8,206 386,581* 261 ;

Sept .:: 5U3,U28 956,OU2 176 523,U55 1,039,081; 199
Oct* :i 837,5U7 1,709,768 20U 787,867 2,026,809 257
Nov. ......:! 776,093 1,966,397 253 725,205 2,1*09,103 332
Dec. .•••••:1 652,5U2 1,930,851 296 670,308 2,286,033 31)1

Jan. ..»...<1 69U,589 1,561, U59 225 663,101 1,851*,856 280

Feb i1 5U5,3lU 1,179,SOU 216 55U,35U 1,U0U,625 253
Mar. ....:; 132,902 801,752 185 U8U,318 962,666 199
Apr j: 305,597 518, U80 170 376,581 613,790 163
May :! 217,667 315,186 1U5 266,U26 361,167 136 ;

June :! 153,283 176,830 115 207,561* 197,208 95
July j! 118,157 136,898 116 155,321 155,372 100

Total ...:! 5,U76,U90 5,562,706

Average .

:

: U56.37U 972,969 213 U63.559 LUtUlOil 2lj6
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The largest monthly crush during the h seasons was 837*500 tons crushed
in October 19£U The largest storage was 2,U09,00Q tons at the end of

November 1952. From this it appears that the mills have storage space at
least sufficient to store a 2.9-month seed supply for the most rapid crush-

ing rate exhibited during the period. This is about the amount of seed stor-

age required by a mill with an operating season equal to the average for the
industry (about 7 months). A mill with a shorter season will store less;
one with a longer season must store more.

Actually, the rate of operation for most individual mills falls off so

significantly after the rush of seed receipts is past that storage in terms
of the big month of crushing gives an erroneous conception of the mill's
operating (economic) position. Averaged by months for the k seasons, the
industry operated at a rate equal to 5l percent of the peak-month rate.
Averaged similarly, seed storage, as contrasted with seed-storage capacity,
equaled 2.1 months 1 concurrent monthly seed requirements. Assuming that all

operating mills continued to crush seed at their January rates, the decrease
in the number of mills operating from February through June as a percentage
of the number in January is indicated as follows:

Month Percent

February 10
March 5
April 25
May 15
June 10

Total 65

At the end of the season's operations these mills were mostly idle, with
nothing in storage. Some integrated plants mixed feeds, ground fertilizer,
or carried on some related business, and to some extent employed their stor-
age space.

Seed storage for the U seasons by months averaged U7 percent of the
highest month. This percentage represents a high degree of efficiency in the
storage of a seasonal crop. The continued receipt of seed by mills after the
autumn congestion had been relieved tends to offset the inclusion of short-
season mills whose seed-storage space in some cases stood entirely empty as
early as January. Despite the elements of inefficiency in these short-season
mills, they require less storage per ton of seed crushed than do long-season
mills because they crush such a large proportion of their season's total di-
rectly from receipts in the autumn. Long operating seasons, coupled with
longer storage of seed, appear to lead to a net increase in mill economies
and a decrease in the cost of processing, hj

h/ Brewster, John M. Comparative Economies of Different Types of
Cottonseed Oil Mills and Their Effects on Oil Supplies, Prices, and Returns
to Growers. U. S. Dept. Agr. Mktg. Res. Rep. 5U. 239 pp., illus. 195U*
P. U|2 #
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Cottonseed Oil

Cottonseed products are not generally stored at mills for an extended

time. Crude cottonseed oil ordinarily loses quality faster than does refined
oil. Consumption of cottonseed oil is spread fairly uniformly over the year*
Consequently, if all cottonseed mills began operating on the same date and
operated the average season (7 months), a quantity of oil equivalent to 5
months 1 consumption would need to be in storage on the last day of operation.

This hypothetical figure gives what may be considered a ceiling above which
maximum storage cannot go.

Actually, some mills operate nearly the year around, and the operating
periods of the others are not all timed alike. Industry reports to the
Bureau of the Census indicate that total cottonseed oil storage usually
varies about a level equivalent to 2 or 2§ months 1 production, of which about
1 month* s production is in the form of crude* A fourth of the crude oil, on
an average, or about 1 week ! s production, is stored at cottonseed oil mills
(table 3).

With perfect efficiency of use, the maintenance of that much mill stor-
age of oil would require mill-storage capacity sufficient to handle half of

the highest month f s production* That capacity, in turn, would be about equal
to full production for 25 days. This last fact checks in a rough way with
the mill storage capacity survey, which showed oil storage capacity equal to
about 30 days of capacity production* Table 6 shows the distribution of
storage capacity at mills for the h principal cottonseed products* Of

Table 6.--Cottonseed oil mills: Distribution by storage capacity for cotton-
seed products, United States, 1951

Storage capacity:
Oil mills storing cottonseed-

in terms of :

daily production: Oil s Meal s
Linters

s

Hulls
capacity : :

•

: Number Percent Number Percent Number Percent Number Percent
Under 11 days..*:" T8 15.0 "IB" "1372 38 33T7C 2F" 11.3
11-20 : 91 35.8 83 33.2 U5 35.9 70 28.U
21-30 : 62 2U.U U7 18.8 51 18.0 i|8 io #U
31 - U0 : 21 8.2 37 Uu8 37 13.1 35 Hw2
la - 50 : 10 3.9 16 6.U 33 11.7 Hi 5.7
51-60 : 6 2*!i 7 2.8 26 9.2 18 7.3
61-70 : 3 1.2 5 2.0 15 5.3 7 2.8
71-80 : h 1.6 U 1.6 6 2.1 8 3.2,
81-90 : 5 2.0 U 1.6 7 2.5 h 1.6
91 - 100 : 3 1.2 2 .8 8 2.8 5 2.0
101 and over....: 11 U.3 7 2.8 17 6.0 10 U.l

•

Total : 25h 100.0 250 100.0 283 100.0 2itf 100.0
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course, for the mills as a whole, efficiency in use of storage space can
never approach closely to 100 percent; few mills can always fill and empty

their oil storage rhythmically. And to the extent that they fall short of

that goal the check between the capacity indicated by the Census data and

that shown by the survey data is made closer

•

The three-fourths of the crude cottonseed oil reported in storage else-

where than at mills is, principally, a working inventory at refineries and
other processing plants • Such a distribution of the stocks represents effi-
cient storage because normally cottonseed oil at a refinery will be refined
as soon as possible in order to reduce the rate of deterioration. Even aside

from this aspect, mill storage of oil represents a relatively inefficient use

of storage space; concentrating the oil at refineries or further processing
plants not only permits refining of the oil to reduce deterioration but also
economizes on storage space* The fact that the oil is drawn from mills with
somewhat different processing schedules reduces the relative excess capacity
required for peak periods. Similar joint use of facilities by oil from dif-
ferent oilseeds still further economizes on total storage capacity required.
Table 7 relates monthly stocks of cottonseed oil to its monthly consumption*
Interrelations of seasonal variations in cottonseed oil production, crude oil
consumption (including refining), and crude oil stocks in all positions are
shown in figure 3; total production, consumption, and stocks of cottonseed
oil are shown seasonally in figure U.

Individual cottonseed oil mills differ greatly in the relative amounts
of oil storage they provide* Several mills reported more than a 100-day
oil-storage capacity. This amount would furnish the total storage capacity
required for a season^ oil from an average mill with a 9-month operating
season. By similar assumptions the average mill storage capacity of 30 days
would about furnish all the oil storage required for the production of a mill
with an n-month season. And many mills do operate 11 months or more. Oil
storage capacities of as little as an 8-day requirement were reported; in
such cases oil must be shipped as soon as possible after production.

In some cases, data on oil storage reflect integration of mill and re-
finery* Cases are known where no mill storage is required. Newly produced
oil is pumped directly to the refinery—possibly in the same building. No
data aye available directly on the extent of such integration. From scat-
tered evidence, such as number of cottonseed oil mills in the immediate
neighborhood of refineries, however, it is estimated that roughly 10 percent
of the crude oil is refined close by the mill, mostly in integrated or other-
wise allied plants*

An analysis of railway tank car loading records for the 10 years 19UO-U9
indicates further that 70 percent of the refined oil goes into utilization or
further processing without the use of tank cars. A great part of it undoubt-
edly goes into plants integrated with the refineries, thus obviating the nec-
essity for the storage capacity otherwise required to hold oil awaiting ship-
ment. The difference is reflected in the general tank storage situation, but
does not affect mill.-starage figures*
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Table ?—Cottonseed oil: Consumption and stocks as percentages of season
averages, United States, by months, August 19i*9-July 1953

Year and

month
Consumption Stocks at end of month

Total : Crude : Refined :: Total : Crude : Refined

Percent Percent Percent Percent Percent Percent

78 53 105 37 38 36

8U 8U 85 51 83 3U
llU 131 96 80 116 62
126 lUi 107 110 15U 87

117 13U 99 132 172 111
123 137 107 138 162 125
121; 130 117 1U3 11*8 II4I

126 12U 129 12U 9k litO

87 86 87 119 78 IliO

8U 73 96 102 62 12U
72 60 85 9k U8 118
65 kk 87 70 kS 82

100 100 100 100 100 100

123 86 162 61 67 58
107 9k 122 $9 99 kk

! 137 157 117 85 1U0 6k
• H49 17U 122 109 15U 92

123 132 112 117 156 102
132 138 125 123 I61i 108

: 109 121 96 126 137 122
92 10U 80 123 9k 135
68 70 65 121 76 138
62 58 66 111 U7 135

: 52 39 67 93 35 115
U6 27 66 72 31 87

19U9-50 i

August.. .......:

September......:
October •••••••.:
November .......:
December ••••••.:
January... .....:
February.. •....:

March. ••.«..•••:
April ••:

May.. .:

June... •:

July.. :

Average ••••••:

1950-51 :

August.. :

September ••••••:
October ..... ••

November ......
December ......
January.
February......
March
April
May...
June
July

Average. • • • • • : 100

1951-52 :

August.........: 57
September .....: 81
October. : 126
November : 131
December .......: 127
January ..: 136
February. ......: 120
March..........: 10U
April : 97
May : 81
June ••••••: 80

July : 60

Average : 100

100

32
7U

136

1U6
1U3
1U6
131
109
99
78
63

U3
100

100 100

87

90
112
109
106
121
105
96

95
98

101
80

30
U5
71
95

111

12U
132
136
133
123
107

93
100 100

100

23

72
123
118

1U9
153
1U0
130
10l|

78

U7

33
100

100

32

3U
51

7U
96

112
128
138
ili5

ilii

131
118
100

Continued -
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Table 7 •—Cottonseed oil: Consumption and stocks as percentages of season
averages, United States, by months, August 19k9-July 1953 - continued

Year and : Consumption : Stocks at end of month
month : Total : Crude : Refined : Total : Crude : Refined

: Percent Percent Percent Percent Percent Percent

1952-53 :

August : 58 31 100 1*6 31 U9
September : 75 52 112 51 81; ljli

October : 127 125 130 66 132 53
November : 120 136 93 82 153 69
December : 132 H# 10U 96 150 86

January : 129 139 113 107 1U7 99
February : 119 126 108 116 139 111
March : 113 122 98 12U 122 125
April : 109 Ilk 100 129 9k 136
May : 86 87 86 129 68 Ha
June : 7U 70 82 128 U6 lUi
July 58 U9 7U 126 3U li+3

Average : 100 100 100 100 100 100

Variations in cottonseed production from season to season, and the re-
lated fact that many mills will usually be operating at less than capacity,
permit a normal storage availability for many more days of production than
the data from the mill-storage study directly indicate.

Storage policy at the cottonseed oil mills in the short run could be
expected to be limited by storage capacity only at times of peak storage. In
fact, a comparison of estimates of capacity with actual stocks, as shown by
the Bureau of the Census, indicates that the maximum never is closely ap-
proached for the industry as a whole. The largest stock reported to the
Bureau of the Census between August 19U9 and July 1953 9 however, was 260
million pounds. Evidently not many mills held capacity stocks at any one
time. Furthermore, average month-end stocks reported for individual mills
during these h years varied between about 50 and 60 percent of the 260 mil-
lion pounds maximum.

Cottonseed Meal

Storage capacity for meal (and cake) at the cottonseed oil mills, as
computed from the survey returns, was equal to 28 days of full production.
The State averages varied considerably, from 8 days in Missouri to l|l days
in Arizona. No regional pattern is readily discernible, although there un-
doubtedly were various regional influences involved. For example, California
processors normally sell meal directly to livestock producers. This calls
for storage until the period of feed deficiencies in the summer. Surplus
meal areas from which sales are normally made to feed mixers in other areas
have no need for extensive meal storage, unless for trading (or speculative)
purposes. Some of the State averages would seem to reflect that situation.
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Variations in meal storage space at individual mills obviously are far
greater than were shown by State averages • Response of individual mills in
the survey showed cottonseed meal storage space varying from zero to the
equivalent of over 200 days of capacity production* A third of the mills,

however, each had meal storage space for 10 to 20 days of capacity produc-
tion. Only 15 percent had space for less than 10 days, two-thirds had space

for less than 30 days, and four-fifths had storage space for less than U0
days (table 6). Census data for individual mills have not been tabulated in
this form, but comparison of State averages for the two series (Census and
survey) suggests about the same distribution for them both. Actual average
production usually is sufficiently below capacity production to allow ade-
quate space for the alternate buildup and depletion of stocks at the ratios
indicated and still make nearly half of the existing storage capacity avail-
able for trading stocks.

Storage capacities, and storage stocks for individual mills, are fre-
quently affected by two factors. One is the desire of some to hold their

meal for a favorable market. The other is the integration of some oil mills
with plants for further processing of meal* One mill may move all meal to
its allied feed-mixing plant for storage^ another may store all its meal
until the feed-mixing plant needs it. Either practice gives an unjustifi-
able concept of mill-storage requirements.

Compared with a storage capacity of U00.000 tons of meal, shown by the
survey, the largest month-end stock of meal actually held at cottonseed oil
mills, as reported to the Census during the k seasons 19U9-50 through
1952-53, was the 2lU,000 tons on hand at the end of October 1950. The only
other months during the period at the end of which 200,000 tons or more were
stored at mills were February and November 1950, January 195l> and February
and March 1953.

In a further comparison of actual operation with capacity, average
monthly meal production for the U-year period was 210,000 tons of the esti-
mated U26,000-ton mill capacity. Average monthly meal storage amounted to
90,000 tons, or 22 percent of meal storage capacity. In order for an in-
ventory to average 90,000 tons, however, there would be required more space
than sufficient to hold 90,000 tons maximum at one time. Actual inventories
ranged from U5.000 to 2lU,000 tons.

Furthermore, not all mills would have their largest meal stocks at the
same time. The 2lU»000-ton actual maxjjnum storage figure is simply the
largest monthly industry total and is certain to include relatively small
figures for some mills. The summation of the largest monthly stock for in-
dividual mills normally will yield a considerably larger total.

Insofar as inventories represent operating stocks, they can be assumed
to require a minimum storage space equal to twice the average stock held, in
order that storage may regularly be filled and emptied. Because efficiency
in use of storage space will be less than maximum, the space used for oper-
ating stocks must, in fact, be expected to be somewhat more than double the
average volume of stock held. Space for trading stocks need not be esti-
mated with the same liberality.
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Without being able to separate working stocks and trading stocks, it is
impossible to state with certainty the amount of excess meal storage space,

in terms of operating needs, that is being maintained at cottonseed oil mills.
Nevertheless, the appearance is that a large portion of the average month-end
holding is trading stock*

For the two seasons 19b9-$0 and 1951-52, monthly average meal production
was approximately the same* But average monthly stocks in the earlier year
were lU8,000 tons; in the latter year, under price ceilings, they were 57,000
tons. In 1950-51, with meal production one-third under 19U9-50 and 1951-52,
average monthly meal stocks were ll|6,000 tons*

In 1950-51, however, stocks were exceptionally high during the early
part of the year* This was shortly after the outbreak of the Korean con-
flict. In 1951-52, stocks were exceptionally low all season. Only 2 times
during the 2 preceding seasons were month-end stocks as low as the largest
one in 1951-52. Seasonal production and month-end stocks of meal at cotton-
seed oil mills from August 19U9 through July 1953 axe shown in table 8* In
brief, the 1951-52 meal stocks appear to have been adequate for operating
purposes. The largest month-end stock reported that season was 73,000 tons*
For the preceding season (1950-51) average month-end stocks were just double
the size of this figure, and the largest stock (at the end of October 1950)
was approximately triple the 1951-52 maximum, or 2lU,000 tons.

This comparison suggests that, for 1950-51, half of the amount of the
meal inventories held at the mills was trading stock* In fact, this state-
ment probably is quite conservative because cottonseed meal produced in
1950-51 was 1,670,000 tons, compared with 2,500,000 tons the following sea-
son. Somewhat smaller working stocks should be required with a production
a third smaller.

Cottonseed Linters

The most usual linter storage capacity at cottonseed oil mills, as shown
by the survey, was sufficient to hold 20 to 30 days 1 full production* The
median mill (that one with as many above as below) had a 32- or 33-day stor-
age capacity, and the average for all mills was 38 days. A third of the
mills had capacity for between 10 and 30 days of production, 60 percent had
storage for less than h0 days, 72 percent for less than 50 days, and 80 per-
cent for less than 60 days. Nevertheless, 6 mills had storage capacity for
more than 150 days of maximum linter production (table 6).

As calculated from mill reports to the Bureau of the Census, actual
linter storage at month-ends averaged 21 days of actual current production
in 1950-51, 32 days in 19U9-50, 36 days in 1951-52, and U0 days in 1952-53*
These figures do not vary significantly with production between seasons or
with linter-price trend (table 9)*
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Table 8#~Cottonseed meal: Quantity produced and mill stocks, United States,
by months, August 19U9-July 1953

Month

19U9-50 1950-51

•Quantity

produced

Stocks :Stocks as s

at end of 'percentage: Quantity
: of : produced
:production:

month

Stocks
'-Stocks as

at end of
percentage

month :
?
f

:production

August.......
September.. • •

October.
November
December
January.
February
March,
April,

May..,
June.,

July.

,

Total..

Average

Tons

9U,08l
253,635
333,376
353,906
308,123
288,715
231,115
221,928
163,90U
126,026
95,051
82,570

Tons

52,759
98,076

116,912
123,518
11*2,801

178,192
200,070
190,967
187,373
18U,095
166,912
137,105

Percent

56
39
35
35
U6
62

85
86

111
1U6
176
166

Tons

106,389
182,503
278,361
253,823
195,373
199,99k
1U6,611
106,323
7b, 216

U8,L37
U3,989
32,880

Tons

121,955
153,5U9
21U,315
208, 2U6

192,19U
200,827
167,389
130,717
105,9U9
9h,795
89,767
71,616

mm m imtm^bm m *m*m

2,555,U60 1,668,899

Percent

115

8U

77
82

98
100
111
123
lli3

196
20U
218

20U,622 1US,232 72 139,075 11+5,9U6 TOF

1951-52 1952-53

August...
September
October..
November.
December.
January.,
February.
March....
April ....

May
June
July •••••••••:

Total : 2,5U7,725

92,222 57,3U3 62 70,06° 17,886 68

251,099 71,003 28 2U9,716 81,98U 33
387,m 72,85k 19 382,208 115,282 30
361,919 60,316 17 351,667 lkk,b08 kl
303, 8U1 55,U30 18 319,967 155,796 k9
323,098 57,185 18 311,611 191,238 62
253,208 56,176 22 26U,266 212,088 80

201,182 U7,336 2k 233,813 210,512 90
H}6,191 16,396 32 181,730 178,690 98
101,133 57,870 57 129,515 1U0,897 109

70,1U9 58,9U6 8U 99,667 122,019 123
56,206 h5,10U 80 75,673 91,5U9 121

2,669,902

Average....; 212,310 57,163 27 222, U92 Utl,3U6 "SIT
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Table 9•—Cottonseed linters: Quantity produced and mill stocks, United
States, by months, August 19U9-July 1953

± 19U9-50 \ _ 1950-51

Stocks : Stocks as :
•
• Stocks :Stocks as

Montil : Quantity ;

' at end of
, percentage

:

Quantity:
at end of

tpercentage
: produced :

|
month

of :

:production:
produc ed

:

•
•

month : of

:production

: 1,000 1,000 1,000 1,000
: bales bales Percent bales bales Percent
s 63 109 173 70 53 76

Septembei-....: 182 mo 77 13U 73 5U
187 82 209 91 UU

November

,

2H2 103 191 8U Ult

December, 265 . 131 litf 105 71
218 113 153 123 80

February

,

17U 111 106 81 79
: Ui8 129

110
102
78
68

87

102
128
132

133

77
52
36
31
21

62

53
hk
39
38

80

,....: 108 102

....: 80 122
,.•..: 59 126

: 51 181

1,227

Average3....: 1U2 152 107 102 71 70

1951-52
52
9$
136
171*

199
2ii9

238
256
231*

200

1U8
107

August.... ...:"" 61*

September . . . •

:

176
October. ....•: 267
November •••••: 2\\1

December : 205
January. .....: 223
February : 175
March. 2 ll;0

April : 99
May : 70
June ••••••••«: I4.6

July. ........

;

36

Total : 1,7U8

Average....; 1U6

1952-53
81 U7 113
5U 168 186
51 258 233
70 235 281

97 212 279
112 208 291
136 176 277
183 15U 199
236 119 li.8

286 83 107
322 66 88

297 19 63

1,775

7K7
111
90

120
132
1U0
157
129
12U
129

133
128

lTlT 119 lEF T89 128
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Minimum linter storage requirements for the operation of a mill, assum-
ing a linter market is always available, are for something more than one
freight carload of baled linters. This quantity should be produced by proc-
essing about 300 tons of cottonseed. For the average-size mill in 1951-52
this amount would have required less than k days of operation. Storage
space for 7 days of production would allow for about twice this minimum and

should be sufficient to allow for such uncertainties as delays in obtaining
cars. Compared with these figures, the lowest estimated seasonal average
appearing in the reports to the Census during 19U9-50 through 1952-53 was
about 21 days. This indicates the holding of requisite working stocks plus
trading stocks of from 3 to 5 times the size of the working stocks.

The survey returns showed the mills had an average linter storage space
for 38 days 1 capacity operation. This would permit nearly the 21 days of

storage on an average if practice were followed of alternately filling all
storage space, then emptying it completely. No logical reason for a policy
such as this is apparent in the data. The cost and effort of shipping lint-
er s, moreover, appears too small to account for such a schedule.

Expectation of price increases at times in a free market is a normal
reason for holding back stocks of finished goods by producers. But most of
the time linter prices show no such fluctuations as to justify the size of
the stocks found by the reports to the Census, or those provided for by the
linter storage facilities reported in the survey*

Internal evidence suggests a widespread mill practice of holding linters
until they are called for by the linter buyers. Insofar as that actually may
be a condition that cottonseed oil millers have to accept, the large amount
of mill linter storage found may be necessary. Nevertheless, it is a market,
or trading, necessity rather than a mill-operating necessity.

Cottonseed Hulls

Hull storage at cottonseed oil mills presents a situation similar to
that for cottonseed meal. Returns from the survey showed that 73 percent of
the mills reporting had storage capacities for UO days, or less, of produc-
tion, nearly 60 percent had less than 30 days of storage capacity, and about
UO percent had hull storage space for 20 days or less (table 6).

Actual month-end stocks of hulls during the U seasons studied averaged
about 27 days in each of the years 19U9-50 and 1950-5l> 10 days in 1951-52,
and 19 days in 1952-53* The amount of hulls produced was approximately the
same in 3 of these h years, but in 1950-51 was about a third less. The
1951-52 season, with nearly 50 percent greater production, had average stocks
about half as great as 1950-51* In June and July of 1950-51 the ratio of
stocks to production fell, in contrast to the June and July increases in each
of the other 3 years. The ratio continued low throughout 1951-52 and into
the winter of 1952-53* This reduced level of inventory of hulls from the
spring of 1951 till about February 1953 appears to have, to a great extent,
the characteristics of the movement of mill stocks of cottonseed meal during
the same period (table 10).
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Table 10.—Cottonseed hulls: Quantity produced and mill stocks, United
States, by months, August 19U9-Ju3y 1953

Month

August..

.

September
October.
November
December
January.
February
March. .

.

April...
May
June ....
July....

. • • •

Total,

Average

19U9-50 1950-51

Quantity
produced

c+^i^. : Stocks as :
Stocks , « ...

; at end fSpercentage: Quantity

month : of : Produced
production :

Stocks
'Stocks as

at end f 'Percentage

month ! °f
L .

tproduction

Tons
"187136
139,986
173,867
177,820
156,725
151, 2U3
12l*,079

117,71*7

86,775
65,868
51,531
13,957

Tons
bT*7793

111,391
16U, 26U
120,62k
110,166
107,319
102,583
87,056
85,226

82,72U
81t,786

77,192

Percent
176
80

91*

68
70
71
83

71*

98
126
165
176

Tons
5573^3
91*,136

11*2,390

128,165
100,331
102,089
75,0U8
55,180
35,975
27,301
23,990
16,963

Tons
75^56
85,905
99,301*

8U,527
8k,bkl
88,626
68,128
5l*,UlO

U0,159
3U,U13
29,321;

20,157

1,337,737 856,961

Percent
130
91
70
66
81*

87

91
99

112
126
122
119

111,1*78 101,511 91 71,1*13 63T0W W

19^51-52

18,91U
23,1*57

35,269
32,7U.
36,285
1*1,200

l*l*,9l*8

36,325
28,820
29,11*8

30,676
2U,bl5

1952-53

25,780
l*2,U02

1*9,608

52,600
1*8,967

53,336
65,726
83,92U
93,139
82,177
67,992
1*8,318

August...,

September
October . .

,

November

.

December.,

January..,
February.

,

March. ...

April. . .

.

May
June .....
July

1*1*,101*

120,365
183,193
172,561
11*9,1*59

158,376
125,007
99,628
70,U56
1*8,231*

35,883
27,196

T*T
19
19
19
2U
26

36
36
11
60

85
90

31,867
107,222
160,999
155,821
11*9,310

11*5,628

122,293
106,762
80,855
57,1*12

1*6,731

32,526

~8T
1*0

31
31*

33
37
51*

79
115
11*3

11*5

11*9

Total l,23l*,l*62 1,197,1*26

Average....; 102,872 31,867 ii. 99.786 59.1*97 60
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During the period from April 1951 to September 1952, the highest month-
end stock of hulls at mills was U5,000 tons. At no other month-end within
the U-year period studied was so small a stock reported • Average stock in
thousands of tons for the U seasons examined were as follows:

Operating season Average stocks (tons)

19U9-1950 102,000
1950-1951 6U,000
1951-1952 32,000
1952-1953 59,000

It appears that for production at the level of these U seasons 32,000
tons was adequate storage of hulls at cottonseed oil mills • Inventories
above that level appear to be, in large part, trading stocks. The movement
to reduce stocks is recognizable from the time of the imposition of price
control.

Such average working stocks—10 days 1 production, or 32,000 tons—would
require something over 20 days of storage space and maximum stocks in 1951-52
were nearly 50 percent larger than the 10-day season average. In terms of
these data, therefore, stocks equal to somewhat over 30 average days of pro-
duction would be necessary at certain times . This is not too different from
the ratio of hull storage space to mill capacity reported in the survey of
mill storage capacity, i.e., production for 3U days* Thus the excess of hull
storage space over working-stock requirement is essentially the same as the
general excess of mill-processing capacity over need. Maintenance of the
trading stocks (ratio of stocks and storage space to production in excess of
working-stock requirements) in the space available appears to have been pos-
sible principally because the volume of seed processed was usually much less
than the industry's processing capacity.

STORAGE OF SOYBEANS AND SOYBEAN PRODUCTS AT OIL MILLS

Soybeans

In the soybean processing industry, raw material storage is somewhat
different from what it is in cottonseed processing. Soybean processing is a
comparatively new industry. For this reason storage facilities cannot be
classified usefully by age. Soybean production, until now, has been located
predominantly in a relatively cool climate where deterioration from heat and
moisture is less devastating than in the Cotton Belt. Furthermore, differ-
ences in physical character of the seed permit freer air circulation through
a pile of soybeans than through an equivalent pile of cottonseed. Also, the
previous development of grain storage in the principal soybean production
area made storage facilities available for trial before the soybean crop be-
came a major marketing and storage problem. As a result, it soon became
apparent that, except for minor adjustments, the storage of soybeans could
be treated principally as an added volume of grain storage.
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From the viewpoint of availability of raw materials, this situation gives
the processing-plant management a greater freedom of choice in procurement
practices* Monthly mill operations, as reported by soybean processors to the
Bureau of the Census for the k crop seasons 19U9-50 through 1952-53, show an
average month-end storage of soybeans at the mills equal to from 2 to 2.5
months average processing requirement * This is roughly equivalent to the
corresponding figure for seed storage at cottonseed oil mills

•

However, many of the soybean plants operate 11 or 12 months • This ob-
viously requires more soybeans than an average supply sufficient for 2.5
months or a total supply sufficient for 5 months of operation* Because
nearly all of the crop is harvested by the end of November, it seems a reason-
able assumption that essentially all soybeans moving as rapidly as transporta-
tion facilities would handle them would reach the crushing plants by the end
of December. Yet on December 31, in the k years examined, two-thirds of the
country's soybean stocks, or about U8 percent of the season's crush, were
still stored elsewhere than at the crushing plants .

This should be the equivalent of a storage stock for 90 to 100 days of
operation. By the end of December the industry's stocks at mills have al-
ready been decreasing for about 60 days, however, and so storage space used
is significantly greater than would appear from these figures for the end of

December. The comparisons cannot be closely accurate for any single mill or
season because they represent totals for the industry and averages for the k
seasons 19U9-50 through 1952-53* Nevertheless, they clearly indicate the ex-
tensive use that the soybean processing industry makes of storage along the
marketing channel between the farm and the processing plant. In fact, in a
proximate way the position of this storage away from the plants is regularly
recorded. Table 11 shows the principal positions of soybean storage in the
United States by quarters. Processing plants and farm storage accounted for
alonost exactly equal amounts of stocks on December 31, for the U years shown,
and between them accounted for 75 percent of all stocks.

For the 3 seasons 19U9-50, 1950-51, and 1952-53, average month-end
stocks were 2.6, 2.U, and 2.5 average months' requirements, respectively,
whereas the 1951-52 season, when price controls were in effect, showed stocks
of only 1.9 months' processing requirements. The occurrence of the smallest
stocks in the year when price regulations prevented any great increase in
value of inventories, and not in the year of least processing, indicated that
the processors manage their soybean inventories partially as trading stocks
rather than entirely as a physically determined operating requirement
(table 12).

For the industry as a whole it is clear that about half of the season's
soybean supply moved to the plants after December. It is equally clear,
however, that the management of an individual plant might during harvest
obtain and store at the plant a sufficient supply for the entire season, or
he might only store a working inventory. A conclusion apparently can be
drawn that, normally, these two extreme methods of procurement are closely
competitive when all costs and all advantages are considered. Among individ-
ual plants, however, there are wide variations. Commercial grain elevators
were scattered throughout the Soybean Belt (fig. 5)»
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Table 12.—Soybeans: Quantity crushed and mill stocks, United States, by
months, August 19h9-July 1953

• l9l*9-5o 1950-51

Month : Quantity
: crushed

Stocks
at end of

month

Stocks as :

percentage: Quantity
of : crushed

crushed :

Stocks
at end of

month

Stocks as
[percentage

of
crushed

: 1,000
: tons

August : k07
September...: 360
October. : 526
November : 5lU
December .....: 519
January : 509
February, . . • .

:

U66
March........: 5UU
April : 516
May : 506
June... : 1*19

July : U69

Total .! 5,755

Average....; ltBO

1,000
tons
*"196"

318
1,907
2,127

1,995
1,782
1,627
1,1(1*0

1,250
1,0U2

85U
579

Percent—
"EH"
88

362
Itlh

38L
350
31*9

265
2i4.2

206

20U
123

1,000
tons"W
U09
587

68U
710-

753
675
713
659
639

537
535

7,1*21*

1,000
tons

270

75
1,736
2,136
2,315
2,372
2,201
1,891*

1,629
1,271*

1,008
685

Percent

18
296
356
312
315
326
255

2U7
199
188
128

SM 25J 619 1,U91 2I4X

1951-52 1952-53

August.......: 565
September . . • .

:

14i3

October. : 6U?
November : 692
December .....: 697
January......: 721
February : 67U
March........: 6U6
April. .: 60U
May : 590
June.. ..: 559
July : 526

Total : 7,36U

y 1 1 1

Average...,; 61U

293
128

1,751
2,0U2
1,856
1,527
1,1*83

1,281
969
855
925
670

52
29

271
295
266
212
220

198
160
11*5

165
127

526
W*9
675
660

6U2
6U6
560
613

576
620
519
1*90

6,976

272
31*9

2,565
2,693
2,396
1,972
1,675
1,1*88

1,31*3

1,031
807
566

52
78

380
1*08

373
305
299
21*3

233
166
155
116

1.1U8 18T "£BT TH430" 2UF
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Figure $•--Silo type commercial grain elevators
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This conclusion is supported also by results of the survey of storage
capacities at soybean-processing plants. Average storage capacity at the
surveyed plants was equal to about that required for 11*3 days of operation
at the rated oil-extraction capacities of the plants. The reports received
do not permit a simple statement of a specific capacity most frequently found.
Even a mathematical calculation of the most frequent capacity could not be
trusted to portray the industry position accurately. It appears to be close
to 120 days (table 13 )• The storage structure must, of course, accommodate

Table 13 •—Soybean oil mills: Distribution by storage capacity for soybeans,
United States, 1°£L

Storage capacity in terms of :

daily crushing capacity ;

•

Under 21 days.

•

..:

21 - UO... :

hi - 60.. ....:

61 - 80 :

81 - 100 :

101 - 120 :

121 - 1U0 5

Uil - 160 :

161 - 180 :

181 - 200 :

201 - 220 :

221 and over.................,:

Total..... :

*

Mills

Number

81

Percent
9.9

3 3.7
7 8.7

10 12.U
7 8.5

10 12.1;

8 9.8

U 5.0
9 n.i
3 3.7

12 U;.8

100*0

the maximum stock held at any time; but average stocks in the 3 seasons com-
pared were only 59 percent of the maximum stocks, as shown by the Census re-
ports (table 12).

Reducing the average capacity of 1U3 days accordingly would give an
estimated average stock of 112 days, or 3»7 months 1 supply, if the maximum
stock held was equal to capacity. Actually, both operation and storage were
far below capacity, with average storage equaling between 2 and 2.5 months 1

average processing requirement. A check of the k seasons 19U9-50 through
1952-53 shows, however, that, on the average, the November 30 stocks at proc-
essing plants equaled the amount processed from November 30 till about March
15.

Comparison of storage at processing plants for soybeans and cottonseed
is shown in figure 2. The chart shows, as averages for the h seasons 19U9-50
through 1952-^3, monthly seed receipts at soybean and cottonseed oil mills.

Two general differences appear between the situation with the two types of seed
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First, cottonseed storage had a more extended period of heavy receipts at

mills, due to differences in climatic conditions and cotton-picking seasons j

in the Cotton Belt. Secondly, through the use of farm and commercial storage,

the soybean movement along the marketing channels continued through the winter

with greater strength than the cottonseed movement.

In the months December through July, for the k seasons compared, soybean

plants received US percent of their season's supply. In the same months

cottonseed oil miUs received 23 percent of their supply, approximately half

as great a part. If the soybeans making up this difference had been received

at processing plants before November 30, they would have increased the indus-

try's maximum stocks by more than 150 percent, and, by a very conservative

estimate, doubled the storage space required at soybean-processing plants.

The use of such additional storage space not only would have been restricted

to a short period but transportation and handling facilities would have been
heavily taxed to deliver so many soybeans without, at least, brief storage at

some preceding point.

Soybean Oil i

Industry reports to the Bureau of the Census indicate that soybean oil
stocks at the oil mills represent production for an even shorter period than
is the case with cottonseed oil. Total end-of-month soybean oil stocks, both
crude and refined, in all positions were the equivalent of 27 percent of

average monthly crude oil production for the years studied. Stocks of crude
oil at soybean-processing plants fluctuated roughly from a fourth to a half
of the crude stocks. As an average these stocks of crude soybean oil at proc-
essing plants were the equivalent of a sixth to two-fifths of a month 1 s pro-
duction, or 5 to 12 days 1 output. The figures represent the k seasons

19UQ-50 through 1952-53 > as reported by the industry (table it).
j

Usually, refiners hold crude oil longer than oil millers do. They prob-
ably prefer to refine it as soon as possible in order to minimize deteriora-
tion, but this appears to be much less important with soybean oil than with
cottonseed oil. Neither at the oil mill nor at the refinery is there any
indication that the oil is held in its crude form longer than necessary to
get it into the refining process. Of course, owing to the fact that soybean
receipts at mills are less seasonal than cottonseed receipts, and that soy-
beans have better keeping qualities than cottonseed, soybean oil mills average
longer operating seasons and less variation in volume output. As a conse-
quence there is relatively less storage of soybean oil in all forms and posi-
tions than is necessary for cottonseed oil (table l5). Figure 6 shows monthly
stocks of crude soybean oil in relation to its production and consumption.
Consumption in this case included refining. Figure 7 shows in a similar way
monthly storage of all soybean oil (crude plus refined) in relation to produc-
tion of oil (crude) and consumption of crude and refined oil (refining
omitted). Figures 6 and 7 are strictly parallel to figures 3 and k for cotton-
seed oil.
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Table l^.—Soybean oil: Quantity produced and mill stocks, United States, by
months, August 19U9-July 1953

Month

191*9-50 1950-51

Quantity
produced

Stocks 'Stocks as : : Stocks :Stocks as

at end of
'Percentage : Quantity i

t end of
:percentage

., : of : produced t __.,, : of
month

tproduction; .
month

}production

August ,

September • . . .

:

October :

November :

December :

January :

February :

March :

April :

May :

June :

July :

1,000
pounds
135^015
120,756
172,1*91

165,173
166,855
165,776
153,711*

177,721*

170,251
169,001
H0-, 705
159,261

1,000
pounds
26,571*

20,012
29,8110

25,881
30,589
32,678
31,329
27,801*

35,014
36,1^7
36,927
53,731

Percent
19.5
16.5
17.2
15.6
18.3
19.7
20.3
15.6
20.5
21.5
26.0

2isL

1,000
pounds
157,026
137,695
190,723
216,217
235,609
21*0, 961
216,183
21*0,668

212,383
209,657
177,888
176,597

1,000
pounds
27,1*78

19,959
29,983
31,532
1*2,220

1*3,1*83

50,257
50,1;90

51,001*

1*3,807

38,569
1*7,729

Percent

U*.l*

15.7
U*.5
17.9
18.0
23.2
20.9
21*.

20.8
21.7
27.0

Total :1,899,022 2,1*10,907

Average • • • • 158,252 32,238 20»li 200,909 1*2,209 21.0

•

August : 188,398
September . . . .

:

11*8 , 969
October. : 215,053
November : 22li, 983
December : 221,798
January : 23l;,386

February : 222,21*7

March.. : 218,381
April : 20^,138
May : 199,022
June : 189,977
July ; 179,li98

Total : 2,1*1*6, 850

1951-52 1952-53

1*1*,529

1*2,931

65,977
77,11*9

96,650
113,711
110,673
109,61*5

112,31*1*

95,221*

86,276
81,159

23.6
28.8

30.6
3l*.2

1*3.5

1*8.5

1*9.7

50.2
55.0
1*7.8

1*5 .1*

1*5.2

178,795
155,632
238,300
230,755
226,935
231,000
200,1*12

221,783
208, 1*11*

226,293
190,096
179,1*92

53,585
53,672
1*9,562

1*5,262

36,178
1*3,231*

1*3,812

1*8,618

53,01*6

73,967
68,758
65,709

29.9
3l*.l*

20.7
19.6
15.9
18.7
21.8
21.9
25.1*

32.6
36.1
36.6

2,1*87,907

Average 203,901* 8'6'3g5 1*2.3 207,326 52,950 25.5~
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Table 15 .—Soybean oil: Quantity produced and stocks, United States, ^by months,
August 19l*9-July 1953 S

Stocks at end of month : Stocks
Year and month

Quantity
produced Total "Refined

Crude
Total :At mills

:Produc-
: tion

s as percentage of—
Total
stocks

:Total crude
stocks

: 1,000
191*9-50 : pounds
August : 136,015
September : 120, 756
October : 172,1*91

November : 165,1*73

December : 166, 855
January ..: 165,776
February : 153,711*
March : 177,721;
April : 170,251
May : 169,001
June : 11*1,705
July : 159,261

Year : 1,699,022
1950-51 J

August : 157,026
September : 137,695
October : 190,723
November : 216, 217
December : 235,609
January : 21*0, 961
February : 216, 183
March : 21*0,668

April : 212,383
May : 209,657
June : 177,188
July : 176,597
Year « 2,1*10, 907

1951-52 :

August : 188,398
September 11*8,969
October : 215,053
November : 221;, 983
December : 221, 798
January : 23l*,386

February .: 222,21*7

March : 218,381
April : 20l*,138

May : 199,002
June : 189,977
July ; 179,1*98
Year : 2,1*1*6,S30'

1952-53 :

August : 178,795
September : 155,632
October : 238,300
November : 230,755
December : 226, 935
January : 231,000
February : 200,1*12

March : 221,783
April : 208, 1*11*

May .....: 226,293
June : 190,086
July : 179.
Year «2,i*87j

1,000
pounds

11*8,309

113,013
122,721;

127,381
150,101
11*9, 612

11*5,716

151,3U6
173,037
166,271
165,866
177,810

1,000
pounds
76,351;

56,790
55,Uio
57,976
59 } 9Q$
66,650
66,791
61;, 118

71,651
71,809
77,528
73,387

1,000
pounds

71,925
56,223
67,311*

69,1*05

90,116
82,962
78,925
87,228
101,386
91,1*62

88,338
101*,1*23

1,000
pounds
26^71*
20,012
29,81*0

25,881
30,589
32,678
31,329
27,801;

35,01*1;

36,10+7

36,927
53,731

Percent
20

17
17
16

• 18
20
20
16
21
22

26

2k

Percent
IB
18

21;

20
20
22

22
18
20

22
22

22.

aa

11*3,092

113,1*71*

117,170
132,207
151;, 065
178,680
201,761
226,512
255,506
21*1*, 1*90

221,105
212,091

67,121
60,116
51,271
51,01*5

51*, 237

65,175
70,1*95

95,790
129,607
119,61*1

113,715
93,31*3

75,971
53,358
65,896
81,162
99,828

113,505
131,266
130,722
125,899
12l*,81*9

107,390

27,178
19,959
29,983
31,532
1*2,220

143,183

50,257
50,1*90

51,001;

1*3,807

38,569
1*7,729

17

Hi
16

15
18
18

23
21

21;

21
22

27

193,255
170,777
196,591
238,229
281,391
328,01*2

31*3,252

351*, 1*86

351*,306

321,193
296,1*02

296,71*8

85,236
79,870
75,261
73,602
83,920
97,092

102,71*2

109,1*59

130,231;

126,720
111,280
116,618

108,019
90,907

121,330
161;, 627

197,1*71

230,950
21*0,510

21*5,027

22l*,072

197,1*73

185,122
180,130

kk,529
1*2,931

65,977
77,11*9

96,650
113,711
110,673
109,61*5

112,310*

95,221*

86,276
81*159

21*

29

31
31*

hh
1*9

50
50
$5
1*8

1*5

260,636
19U,307
200,306
213,233
237,390
253,669
21*1*, 583
256,536
260,903
291,737
273,223
270,271;

121*, 222
96,020
75,677
73,51*5

83,716
87,1*65

88,275
98,31*2

103,952
100,861*

106,1*56

95,31*3

136,1*11*

98,287
121*, 629
139,688
153,671*

166, 201;

156,308
158,191*

156,951
190,873
166,767

53,585
53,672
1*9,562

1*5,262

36,178
1*3,231*

1*3,812

1*8,618

53,01*6

73,967
68,758

6g,709

30
31*

21
20
16
19
22
22

25

33
36
37

19
18

26

21*

27

21*

25
22
20
18

17

il

23

25

31*

32
31*

35
32
31
32
29
29
27

21
28

25
21

15
17
18
19
20

25
25
21*

Percent

37
36
1*1*

37
31*

39
1*0

32

35
1*0

1*2

II

36
37
1*6

39
1*2

38
38

39
1*1

35
36

1*1

1*7

Sh
1*7

1*9

1*9

1*6

\6
50
1*8

1*7

39
5$
i*o

32
21*

26
28

31
31*

39
1*1

37
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The survey of mill storage capacity shows oil storage facilities ade-

quate to hold about 27 days 1 rated capacity output of oil, on the average

•

With the industry operating at 80 percent of capacity, as has been assumed

here, this figure would be raised to about 3k days. With regular filling and

emptying, at maximum efficiency, this capacity would permit average stocks of

nearly 17 days 1 output, or nearly twice the reported average month-end stocks.

Twice during the U-year period, however, in the spring of each 1951 and

1953 month-end stocks amounted to more than twice the average stocks for the

periods To carry such an amount as revolving working stocks would require
the total amount of oil storage space found at the mills. Nevertheless,
throughout the 1950-51 and 1952-53 seasons, the month-end stocks of oil at

mills were persistently higher than appears to have been necessary for oper-
ating stocks. In 1951-52, with production only k percent lower, stocks
averaged less than 50 percent of the preceding or following season. These
figures suggest that at least a half of the 1950-51 and 1952-53 stocks must
be considered as trading stocks, which were not necessary to the physical
operation of the milling process.

Here and there, a mill has storage space for only 2 or 3 days' output of

oil; but such cases are to be expected where integration is as common as in
soybean processing. Where the oil is refined near the mill, and by an allied
plant, the question whether storage is considered to be at the oil mill or
refinery may be purely a formal one requiring an arbitrary answer. There
are also a few mills with several times the oil storage space that is needed
for good operation of the oil mill. This too is unusual and requires little
consideration as a part of the overall picture. The usual situation is for
the soybean-processing plants to have a good deal more oil-storage capacity
than needed for operating stocks, the excess of which must be considered as
facilities for trading stocks (table 16).

Soybean Meal

Industry reports of soybean-meal stocks held by processors at month-end
averaged from a tenth to a fourth of an average month's production. If
1952-53 is omitted, however, the variation is from one-sixth to one-fifth.
The ratio of 1 to 10 under price controls in 1951-52 again helps to arrive at
a reasonable minimum operating stock. In 1952-53* with average meal produc-
tion smaller than the average for the preceding year, the average stocks were
equivalent to 250 percent of the preceding year's average. In only 3 months
of 1952-53 were stocks less than the maximum stock of 1951-52. It seems
reasonable to expect, of course, that under price regulation, with no rise in
price anticipated, processors would see no marketing advantage in holding their
output. If that expectation is accepted, then stocks under such circumstances
should be a good measure of operating requirements.

In this year of minimum stocks, 1951-52, the average amount of stored
meal reported monthly was equivalent to 10 percent of the average month's
production, and the maximum stock during the season was 17 percent of
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Table 16.—Soybean oil mills: Distribution by storage capacity for soybean
oil, United States, 1951

Storage capacity in terms of : Mills
daily crushing capacity :

: ffumber Percent
Under 6 days :

25~ 3U.7~
6 - 10 j 19 23.5
11 - 15 : 7 8.6

16 - 20 : 3 3*7
21 - 25 : 3 3-7
26 - 30 : h U«9
31 - 35 : 3 3*7
36 - k0 :

U. - U5 •• s

1*6 - 50 : 3 3.7
51-100 : k U.9
101 and over. ••••••••: 7 8.6

Total : ST" 100.0
•

average monthly production. As working stocks these amounts must be built
up and shipped out regularly^ with maximum efficiency this would require
twice as much space as the average stock to be held, or 3k percent of a
month's production. In addition, a reserve of storage capacity for emergen-

cies would be necessary. If 20 percent is added to the capacity for that
purpose, the storage space requirement becomes about 1*0 percent of the aver-

age month's output of meal (table 17).

Table 17 --Soybean oil mills: Distribution by storage capacity for soybean
meal, United States, 1951

Storage capacity in terms of
daily production capacity

Mills

: Number Percent
Under 11 days : ljT 18.5
11 - 20 : 33 1*0.8

21-30 : 17 21.0
31 - k0 : 7 8*6
la - 50 : k li.9

51 and over. •••••• : 5 6.2
Total : Bl 100.0

A check of the mill survey for 5 principal soybean States (Illinois,
Iowa, Missouri, Indiana, and Ohio) indicates that meal storage capacity at
the mills equaled about 29 days' production at rated capacity. At the rates
of soybean processing during the period 191*9-50 through 1952-53 this was
somewhat more than twice the meal storage requirements indicated by the
monthly operating reports (table 18).
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Table 18.—Soybean meal: Quantity produced and mill stocks, United States,
by months, August 191*9-July 1953

191*9-50 1950-51

lfonth Quantity
produced

Stocks :Stocks as Stocks :Stocks as

"at end of
'Percentage: Quantity i^™ :percentage

: : of J produced : : of
month tproduction: BK>nth production

i

: Tons Tons
August : 31^7938 20,376
September : 279,859 13,317
October : l*li*,l*99 35,892
November : 1^06,1^ 1*2,1*90

December : 1*07,182 ltf,38l

January : 1*02,882 62,1*1*1*

February : 361*, 81*9 70, 733
March : 1*22,853 77,728
April : 1*03,1*77 86,837
May : 39l*,l62 83,622
June J 323,21*9 65,965
July : 361*, 01*8 1*9,995

Total :l*,502,l*i*2

Averag 375 ,201; 5U, 732

Percent
6.1*

1*.8

8.7
10.1*

11.6
15.5
19. 1*

18.1*

21.5
21.2

20.lt

13.7

Tons
3637395
318,339
1*53,278

536,087
575,979
590,371
529,309
580,950
512,308
1*99,875

1*18,251
1*13,1*16

Tons

C97T82
35,221*

U, 238
51*,601

72,1)32

92,688
10l*,l*00

li*l,2l*5

172,251+

179,953
11*8,81*1

108,691*

5,791,858

Percent
13l5*

11.1
9.1

10.2
12.6
15.7
19.7
2l*.3

33-6
36.0
35.6
26,3.

1U.6 1*82,653 100,1%3 loTT

1951-52 1952-53

August : 1*1*1,911*

September . . . .

:

31*1*, 966
October : 500,391
November : 536,506
December : 5U2 , 33I*

January : 563,756
February : 525, 01*8

March : 1*91*, 712
April : 1*67,227
May : 1*57,917
June : 1*35,111*
July : 1*105779

Total :5,720,661*

Average • . . .

:

1*76,722

68,1*61

35,505
27,093
30,1*96

3U,077
32,690
1*6,702

53,988
57,023
59,01*1

57,781*

15.2
H*.7
11.2
15.1
17.6
21.6
31.5
31.8
36.7

35.U
1*1.7

17.1*

1*18,562

351,371*

539,1*65

518,539
506,695
506,1*71

1*1*2,738

1*85,562

1*56,080

1*88,621

1*01*, 201*

387,583

63,737
51,51*6

60,1*69

78,110
89,231

109,171*

139,399
151*, 223

167,319
172,836
168,715
118,388

5,505,891*

15.5
10.3

5.1*

5.7
6.3
5.8
8.9
10.9
12.2
12.9
13.3
30.5

U7,»l*» TOTS 1*58,821*—1H*,1*29 W&



- k6 -

This meal-storage capacity was very unevenly distributed among the

plants, however, with about 30 percent of the plants having less than 5 days 1

output equivalent in meal storage, and about 65 percent having less than 15
days* A few had meal storage sufficient for several months 1 production* It

is believed that a substantial proportion of those reporting less than 5 days 1

storage capacity were oil mills integrated with feed-mixing plants. Their |

data for holding bins cannot be considered as typical of mill storage but

probably represented largely either emergency facilities or a bookkeeping
allocation between the allied operations.

STORAGE OF FLAXSEED AND PEANUTS AT OIL MILLS
j

Regarding flaxseed and peanut storage at oil mills, the general situation
is that storage capacities are adequate except in isolated instances* Such
capacities at flaxseed mills and peanut oil mills cannot be analyzed in the
same manner as cottonseed and soybean oil-mill storage capacities. The number
of mills processing only flaxseed or peanuts for oil is so small as to give
little opportunity for classification* A majority of the mills that process
either of these two oilseeds also process at least one other variety of seed

—

usually soybeans or cottonseed* For flaxseed in the Northern Lake States the
principal companion seed is the soybean; for flaxseed in the Southwest and for
peanuts, it is cottonseed*

Thus there are no separate and distinct oil-mill storage structures or
problems for flaxseed and peanuts, except in a few cases* The survey indica-
ted that mill storage space for the seed, the oil, and the meal was generally
adequate but could not be considered separately from the other materials (and
their products) processed in the same plants* The most troublesome problems
in flaxseed storage at mills appear to be those related to spoilage* They
often become especially acute in the Southwest when spring-harvested flaxseed
is held in storage into warm weather* Special techniques, different from the
practices here surveyed, require investigation in relation to those problems*

Oil-stock peanuts are not usually stored at the oil mills for long periods
or in large amounts* Li common practice they first appear as discards of some
sort at the various plants where peanuts are carried, shelled, sorted, and
graded for direct edible use. The oil stock moves to the oil mills intermit-
tently during the season as it accumulates. 5/

£/ Agnew, Donald B* and Jackson, Donald. Storage in Marketing Farmers 1

Stock Peanuts. U. S. Dept. Agr. Mktg. Res. Rpt. No. 88, 55 pp., illus. 1955*

*U. S. GOVERNMENT PRINTING OFFICE : 1956 O - 389790














