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SCOPE AND OBJECTIVES OF THE SURVEY

Compilation of information with respect to storage holdings and  .rage
capecity in the Nation's refrigerated warehouses has been the concern of the
United States Department of Agriculture for about three decades. A report on
storage holdings was first released on December 1, 1914, while the first of the
precsent series of biernnial surveys on storage capacity was made on October 1,
1921. All surveys were made as of October 1, except the 1941 survey which was
made in Junee.

For this fifteenth biennial survey of refrigerated storage capacity in the
Nation, questionnaires were mailed to all public, private, and semiprivate re-—
frigerated storage facilities, to fruit houses (apple and grape) having artifi-
ci2lly cooled storage facilities and to meat-packing plants with refrigerated
space used for storage purposes. Every attempt was made to effect complete
coverage of the refrigerated warehousing industry by working closely with trade
associations and other sources of informstion to learn of newly constructed
refricerated facilities. It is believed therefore that the coverage of this
industry is as complete as possible within the limitations imposed by a volun—
tary reporting system.

Refrigerated storages included in this survey are facilities artificially
cooled to 50° F. or lower wherein foodstuffs are generally stored for ZC days
or more. Refrigerated facilities operated by wholesalers, jobbers, or retailers
who do not store for a period of 30 days or longer are not included in this
survey. Space in lockers of 25 cubic feet or less, plants owned by the Armed
Services, the Natural Cooler Starage of the United States Department of Agri-
culture in Atchison, Kans., and space in plamnts operated as part of a retail
food business, hotel, or other estsblishment where perscns are housed or fed
also are not reported.

The replies on all questionnaires on storage capacity were carefully ana-
lyzed and checked with previous reports from the warehouse and in every case
where there was a questionable entry, the warehouseman was requested to verify or
correct his report. Warehousemen were asked to report sll space leased to others,
and meat packers were asked to report only that space used for storage purposese.

The primary objectives of these biennial surveys are:

1. To measure the refrigerated storage capacity of the United States
ard to determine whether it has expanded or decreased since the
last survey, by how much, and in which areas.

2. To provide a more accurate basis on which momthly analysis of
storage occupancy can be reported in the periodic Cold Storage
Report.

3« To provide information upon which an orderly and efficient
exXpansion progran can be recommended and by which unneeded
plant construction can be discouragede.

4, To e&id in lccating refrigerated storage space, particularly for
heavy seasonal crops, in order to facilitate the preservation of
foodse



DEFINITION OF TERMS USED
The terms used in this report are defined as follows:

Public general cold storages Any artificially cooled warehouse, the operator
of which is engaged in storing food commodities requiring refrigeration for
others for pay.

Private general cold storage: Any artificially cooled warehouse, the operator
of which conducts a warehousing business to facilitate his main function as a
producer, processor, or distributor but does not store commodities for others
for pay.

Semiprivate general cold storage: Any artificially cooled warehouse, the
operator of which uses part of the space to care for the storage of his own
commodities and in addition stores various food commodities for others in his
plant for pay.

Meat-packing establishments Any plant engaged in processing dressed animals and
animal products for food. For the purposes of this report and survey only that
space which is used for the storage of products in included. Working space,
chill rooms, and coolers used exclusively for hanging dressed carcasses prior
to shipping are excluded.

Apple houses Any warehouse, public, private, and semiprivate, the owner and
operator of which is engaged mainly or exclusively in the storage of apples.

Gross spaces The space inside refrigerated rooms measured from wall to wall amd
floor to ceiling, excluding elevators, stairs, vestibules, and like enclosures.

Net piling spaces Space for the storage of commodities, that is, space inside
rooms measured wall to wall and floor to ceiling, minus the space provided for
ventilation (outside of pile), space occupied by coils, aisles, posts, sprin-
klers, and the like.

Cooler: Space capable of being held at temperatures from 29° F. to 50° F.

Freezers Space capable of being held at temperatures from 0° F. to 29° F.

Sharp freezer: Space capable of being held at 0° F. and below.
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Geographic regions used in the survey are as follows:

New England: Maine, New Hampshire, Vermont, Massachusetts, Rhode Island,
and Connecticut.

Middle Atlantic: New York, New Jersey, and Pennsylvania.
East North Cenmtral; Ohio, Indiana, Illinois, Michigan, and Wisconsin.

West North Central:s  Minnesota, Iowa, Missouri, North Dakota, South Dakota,
Nebraska, and Kansas.

South Atlantics Delaware, Maryland, District of Columbia, Virginia, West
Virginia, North Carolina, South Carolina, Georgia, and Florida.

East South Centrals Kentucky, Tennessee, Alabama, and Mississippi.
West South Central:  Arkansas, Louisiana, Oklahoma, and Texas.

Mountain:  Montana, Idaho, Wyoming, Colorado, New Mexico, Arizona, Utah,
and Nevada.

Pacifics Washington, Oregon, and California.



-4—

REFRIGERATED STORAGE CAPACITY IN THE UNITED STATES

Four Percent Increase in Gross Storage Space since 1947: From reports
covering warehousing activities in every State, the October 1949 survey indicated
our Nation has a refrigerated storage capacity of approximately 701 million cubic
feet (table 1). Within the R-year period since the last biennial survey, refrig-
erated storage capacity increased 2€ million cukic feet, most of which occurred
in the Pacific region. Other areas showed slight gains; however, in the West
North Cemtral and East South Central sections only, storage capacity fell off
but not sharply from the 1947 level, .

Refrigerated warehouses in operation on October 1, 1949, totaled 1,849 amd
were concentrated largely east of the Mississippi, only 668 refrigerated storages
being west of the Mississippi. However, the gross refrigerated storzge capacity
of this third of the Nation's storage warehouses accounted for about two-fifths
of the total gross capacity in the United States (table 2).

The classification of gross storage capacity according to temperature range
is shown in figure 1 and table 2. Although more than half of the gross storage
space in the country can be held only between 30° and 50° F., the lower temper-
ature ranges have made signal gains since 1947. For some time now there has been
a trend to convert portions of existing facilities to sharp freezer space and far
newly constructed facilities to have significant capacities in this temperature
range. A comparison of sharp freezer capacity in 1247 and 1949 shows that during
this 2-year period there was a 23-million—cubic-feet increase. Freezer storage
(0° F. to 29° F.) capacity remained unchanged, while cooler space increased only
3 million cubic feet since 1947. The fact that more than 88 percent of the na-
tional increase in gross refrigerated storage space was attributable to the growth
in sharp freezer capacity indicates only in a small way the emphasis placed on
zero degree storage space. The begt measures of this growth are the relative
proportions of gross storage capacity capable of maintaining at least zero degree
in the last 10 years. Today, exclusive of space in meat-packing plantsl/, 1 out
of every 4 cubic feet of gross storage space can be held at zero degree or below;
in 1929 only 1 out of 6 cubic feet could be held at this temperature.

NET REFRIGERATED STORAGE CAPACITY

Net piling space may be correctly thought of as a more reliable measure of
storage capacity than gross space, for the very reason that it is the actual area
used for foodstuffs storage. Because it is not as rigidly defined as gross
space, which represents the physical measurements of a room or rooms, net piling
space storage capacity is affected by various warehousing practices. Variastions
within the industry in aisle widths, air space around piles, and location of re-
frigeration units are just a few of the factors affecting net piling storage
capacity. These variances, however, do not affect the utility of net piling

l/ Cross refrigerated storage capacity in meat-packing plants is excluded in
the comparison because prior to 1943 all space in meat-packing plants was included
in the national total, whereas since that date only space used for storage purpose
is reportable.
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space as a measure of capacity for, in the final analysis, it reduces all types
of warehousing operations to a common denominator. Net piling space is the best
measure for evaluating space requirements and for converting cubic capacity to
pound capacity.

Total net capacity for all types of refrigerated facilities amounted to
51% million cubic feet——an increase of 16 million cubic feet since 1947 (table 2).
Storage space in all temperature ranges did not share in this increase; it was,
instead, almost wholly accounted foar by gains reported in the sharp freezer ca-
pacity. This type of storage space, at 119 million cubic feet, reflected a 15-
million—-cubic-fest increase over the 1947 level. With the exception of the
yiddle Atlantic amd West North Central geographic divisions, all regions reported
greater storage capacity in the sherp freezer range. The largest gain since 1947
occurred in the West South Central area followed by the Pacific coast and East
North Central regions.

Public General Warehouse Space: Refrigerated storage capacity in ware-
houses engaged in storing food commodities for others for pay showed only a
slight increase since 1947. The net piling storage area on Octcter 1, 1949,
totaled approximately 263 million cubic feet as compared with 2€2 million cubic
feet in 1947.

At first glance, it would appear that the capacity of public general ware-
houses remained relatively unchanged during the 2-year pericd since the 1947
survey, but on closer inspection of capacity, by temperature range, it was fournd
that this was not the case. According to the reports received form €05 plants
(there were 583 in 1947), net storagze space capsble of maintaining sharp freezer
temperatures increased 11 million cutic feet (13 percent) to 94 million cubic
feet (figure 2 and table 3).

Part of the increase was at the expense of cooler space, which underwent
corversion during this period. Storage capacity for this temperature range
actually decreased 9 million cubic feet since 1947, New construction and
changes in type of warehousing operation also accounted for the increased nst
piling space classified as sharp freezers. Freezer storage capacity in the 0° F.
to 29° F. range was equal to 41 million cubic feet, or about the same as in 1947.

Public general warehouses were in operation in every State except Vyoming.
New York, with 83 public general warehouses, led all other States in this type
of warehousing acitivity.

Storage capacity used for public storage, exclusive of public apple houses,
made up almost four-fifths of all the sharp freezer space, three-fifths of the
total freezer space, and almost two-fifths of all the cooler space in the coun-
try. On the average, 1 out of every 2 cubic feet of refrigerated net piling
space was classified as public general spaces If to this is added the space in
public apple houses, the ratio of public storage space to nonpublic increases
to almost three out of five.

Private and Semiprivate General Warehousest An analysis of comparative
changes in refrigerated storage capacity in the United States would not be
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complete without considering the role of private and semiprivate general refrig-
erated storage warehouses. Notwithstanding their small number, the growth in

ggage capacity for this type of warehousing has, percentagewise, exceeded all
I'Se

The number of plants in operation on October 1, 1949, totaled 411, with a
net refrigerated storage capacity of 59 million cubic feet. These plants were
concentrated largely in the East North Central region, principally Wisconsin.
The majority of these nonpublic warehouses are largely cheese storages (table 4),

{

The net increases in private and semiprivate refrigerated net storage capac-
ity since 1947 are as followss number of plamts increased by 9 percent; sharp
freezer space, 35 percent; freezer space, 50 percent; cooler space, 50 percent, :
Average over-all increase in capacity amounted to 45 percent. The relative impor-
tance of this segment of the refrigerated warehousing industry is further illus-
trated by the fact that in 2 years the percentage of the national storage capacity
classified as private and semiprivate generally increased from 8 to 15 percent.

Meat-packing Flants:s Refrigerated storage space in meat-packing plants
showed a net reduction of 10 million cubic feet since 1947, leaving only about 77

million cubic feet in operation on October 1, 1949 (table 5). There are mauy
more meat packers than 227, which is the nmumber reporting for this survey, but,
many packers do not operate storage facilities that come within the reporting
requirement for this survey. There is therefore no comparability between the
number of packers in the United States and the number for which reports were
received on storage capacity.

There is also no significance in the fact that net refrigerated storage ca-
pacity in meat-packing plants fell off sharply in 2 years. The reason for this
is that in their 1947 report some packers erroneously listed working space, chill
rooms, and cooler space used exclusively for hanging dressed carczesses prior to
shipping. Capacity for these nonstorage areas was eliminated from their 1949
reporte..

4pple Housegs The distribution of refrigerated storage space specilalizing
in the storage of apples may aptly be described as open paremtheses, one half of
which borders on our eastern coast and the other half on our western coast. The
three geographical regions in the Atlantic side of the parentheses (New England,
Middle Atlantic States, and South Atlantic States) and the three States which
make up our western border contain within their boundaries more than 81 percent
of the apples houses in the country,these having a combined net piling space area
of 107 million cubic feet (tables 6, 7, and 8), Of the national total, 115 million
cubic feet, more than half is on the Pacific coast, yet this region has only 162
out of a total of 606 plants.

Apple storage capacity increased approximately 7 million cubic feet since
1947 and in pumber increased by 40 plantse For this type of specialized ware-
housing, cooler space (30° F. to 50° F.) is of major importance (figure 2).
Although cooler capacity in apple houses is second only to that in public general
warehouses, sinee 1947 the percentage of the national cooler capacity devoted prin-
cipally to apple storage increased from 32 to 35 percent. During the sams period,
public general warehouses reported that their net capacity in coolers was reduced

by about 9 million cubic feet.
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Table 1.--Total refrigerated storage capacity, by type of warehousing operation,
October 1. 1949

Gross 8pace Net piling space
| Type of Freezer Cooler Freezer Cooler
! refrigerated Plants Zero F| Above O[Above 29| mqo4 ) [[Zero F. | AbowO [Above 29| muia:
| storage 1/ and | Through [through and through| through
‘ below | 290 F.| 50° F, below 29° F.| 50°F, |
|

f 1,000 | 1,000 | 1,000 1,000 || 1,000 1,000 | 1,000 | 1,000
! Number | cu., ft.| cu, ft.|cu. ft, | cu, ft,||cu, ft, | cu. £t.| cu. ft.! cu. ft,

| Public general.... 605 | 133,691 | 56,183 | 173,460 | 363,334 || 94,079 | 41,046| 127,717 262,842

|
| Private & semi-
. private genmeral.. 411 | 20,934| 20,206| 38,506 79,646|| 15,695 | 14,785 28,397| 58,877

lﬂoat-packing plant 227 | 12,257 18,905| ©5,162|116,324|| 8,205 | 12,128/ 56,561 76,892
]Applo houses...... 606 1,068| 1,476 138,930 | 141,474 872 1,270 112,604 | 114,746

PubliCeceecccons 146 605 1,056 | 48,261 49,922 503 942| 40,184 41,629

Private & semi-
private........ 460 463 420 90,669 ! 91,552 369 328 72,420, 73,117

Totaleeceoeo.o.| 1,849 |167,950| 96,770 | 436,058 | 700,778 (118,849 69,229, 325,279 | 513,357

y For definitions of types of refrigerated storage, see page 4.

TOTAL-GROSS SPACE TOTAL-COOLERS TOTAL—FREEZERS
700,778,000 CU. FT. 436,058,000 CU. FT. 264,720,000 CU. FT.

PRIVATE AND SEMI!-

% MEAT-PACKING
PRIVATE GENERAL
APPLE HOUSES //% ESTABLISHMENTS WAREHOUSES

PUBLIC GENERAL
WAREHOUSES

Figure 1.- Distribution of total gross refrigerated storage space by type of warehouse,
October 1,1949






