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SUBCOURSE OVERVIEW

This subcourse is designed to teach you how to plan a field storage layout and direct the storage of subsistence supplies in a theater of operations.

There are no prerequisites for this subcourse.  

This subcourse reflects the doctrine which was current at the time it was prepared.  In your own work situation, always refer to the latest publications.

The words "he," "him," "his," and "men," when used in this publication, represent both the masculine and feminine genders unless otherwise stated.

TERMINAL LEARNING OBJECTIVE

TASKS:       You will be able to plan a Class I field storage

             layout and direct the storage of subsistence

             supplies in a theater of operations.

CONDITIONS:  You will have information from FM 10-24 and have

             access to extracts from DOD 4145.19-R-1.

STANDARDS:   You will plan a Class I field storage layout and

             direct the storage of subsistence supplies in

             accordance with DOD 4145.19-R-l, and FM 10-24.
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LESSON

STORAGE IN A THEATER OF OPERATIONS

MOS Manual Task:  101-520-4152

101-520-4153

OVERVIEW

TASK DESCRIPTION:

In this lesson you will identify how to plan a Class I field

storage layout and direct the storage of subsistence supplies in

a theater of operations.

LEARNING OBJECTIVE:

TASKS:       Plan a Class I field storage layout and direct the

             storage of various subsistence supplies in a theater

             of operations.

CONDITIONS:  You will have access to extracts from FM 10-24 and

             DOD 4145.19-R-1.

STANDARDS:   You will plan a Class I field storage layout and

             direct the storage of subsistence supplies in

             accordance with DOD 4145.19-R-1, and FM 10-24.

REFERENCES:  The material contained in this lesson was derived

             from the following publications:

             FM 10-24

             DOD 4145.19-R-1

INTRODUCTION

Maintaining the quality of subsistence items is important, especially in a theater of operations.  Various weather conditions, humidity and temperature, affect the storage life and quality of the subsistence items.  As a subsistence supply supervisor in a theater of operations, you must protect the quality of all types of subsistence supplies by planning a field storage layout, directing stock rotation, enforcing sanitation procedures, and directing the storage of subsistence supplies.
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PART A - PLAN A FIELD STORAGE LAYOUT

1.   Assists in the Site Selection.  Your Class I supply point is usually assigned to you as a general area in which to set up operations.  Within that area, you select the best site for your particular operation.  Then, determine the space you need based on the quantity and type of subsistence you are handling.
Disperse supplies so that one enemy hit will not destroy your entire supply of an item.  However, you must keep subsistence items of the same type close enough together to be efficiently handled, issued, and kept secure.

The specific site chosen within a designated general area should be close to the main supply route (MSR).  Make sure your site is large enough to allow parking space without causing traffic congestion when you load or unload vehicles.  More specific considerations that you must look for in your site are described below.

     a.  Terrain.  Choose a site that is reasonably level and well drained.  Make sure parking and traffic areas are able to support the weight of the vehicles and equipment used.  Use natural cover whenever possible.  Consider the area's merit as a defensible position, especially when you operate in a forward area.

Set up prefabricated refrigeration equipment in a shaded area to conserve energy.  Also, be aware that dust and sand can be harmful to the refrigerator's motors when you decide where to set it up.

     b.  Available Buildings.  Use permanent structures for your storage facilities whenever possible.  Consider any available permanent buildings as field storage sites.

     c.  Storage Space.  Select a location with enough space to support the needs of all the supported units.  Remember that a general support (GS) company will need more space for stacking and handling pallets than a direct support (DS) company.

Allow extra space for refrigerated storage when perishables are being supplied.  In a theater of operations, stack stored subsistence supplies with an average height of 8 feet for supplies in covered storage and 6 feet for supplies in open storage.

To estimate the total area needed to store your supplies, figure the cubic feet needed per man per day according to the menu you are using.  Then, multiply that figure by the number of troops you must support.  Use the following steps to do this:
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· Use Tables 2-2, 2-3, and 2-4 in the extracts to figure the cubic feet of storage required to store enough rations for one man by type of ration.

· To find the amount of supplies required, refer to Table 2-4 in the appendix.

· Multiply the number of cubic feet per ration per man by the total number of soldiers you supply.  This will be the total storage area required.  Be sure that you use the column for the correct type of ration.  Some types of ration, such as the A-Ration, require more cubic feet per man supplied.

The size of the area needed depends on the size and type of operation.  A GS Class I supply point needs more storage area for more days of supply than a DS supply point.

Scenario:  You are a subsistence supply supervisor in a theater of operations.  Your activity is deploying to a field environment in direct support of a general support unit (GSU) (Corps unit).  Find the suggested level of supply for an A-Ration menu on Table 2-4 in the appendix.

The suggested level of supply for the above scenario is 10 days of subsistence supplies.

          (1)  A-Ration.  The A-Ration menu requires refrigerated space and more cubic feet than any other ration.  Refer to Table 2-1 in the appendix for the storage requirements for type A-Rations.

Scenario:  Assume the division that your activity supplies has 12,000 soldiers.  Find the total storage requirement in cubic feet for the division's perishable and semiperishable subsistence.  Refer to Table 2-1 in the appendix at the end of this subcourse to find your answer.

According to Table 2-1 titled, "Storage space requirements," 239 cubic feet of storage are required for each 1,000 men supported with perishable and semiperishable subsistence.

239 cubic feet (per 1,000 soldiers) x 12 (1,000 soldiers)

= 2,868 cubic feet of storage required.

Allocate more storage space for subsistence supplies that require refrigeration.  Table 2-2 titled, "Refrigerated storage requirements," shows the additional storage space that refrigeration requires.
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Scenario:  Assume that the division of 12,000 soldiers in the scenario above requires subsistence supplies which are refrigerated to maintain them in a chilled state.  Refer to Table 2-2 in the appendix at the back of this subcourse to determine the additional storage space required.

Table 2-2 indicates an additional 96 cubic feet required for chilled storage space for each 1,000 soldiers.

96 cubic feet (per 1,000 soldiers) x 12 (1,000 soldiers)

= 1,152 additional cubic feet of storage required.

     (2)  B-Ration.  The B-Ration does not require refrigerated space, and operational rations require less space than any others.  Refer to Table 2-3 on page 2 of the appendix extracts from SB 10-263, titled, "Standard B-Ration planning factors."  This table shows the weight and required storage space per soldier for B-Rations based on the B-Rations' composition.

Scenario:  Determine the cubic feet of storage space required to supply 8,000 soldiers with B-Rations composed of regular menu items.

B-Rations composed of regular menu items for 8,000 soldiers require 931.2 cubic feet of storage space.

     (3)  Other Menu.  Figure the storage space required to support any other menu using the issue factors from the menu, and container dimensions in C8900-SL.

d.  Traffic.  Easy access to the main supply route (MSR) is the most serious controllable safety concern.  Allow more space for a GS company as it will have more and larger vehicles coming in and out.  When perishables are handled, you must ensure that there is enough space allowed for trucks to pick up and drop off refrigerated semitrailer vans at both the GS and DS units.  You must also consider that a GS Class I supply point has greater vehicle traffic with refrigerated semitrailer vans coming and going, semitrailers picking up and delivering Class I supplies, and local materials-handling equipment (MHE) moving supplies.

2.   Report Site Selection.  After all operating sites have been established, including your storage site, and the company is ready to begin operations, the company commander will report to the controlling headquarters.  The report will contain the locations of the company headquarters, the operating platoons, and separate sections.  The administrative and operational conditions of the company, and the time that operations at each location are expected to begin are also in the report.
3.   Prepare a Storage Allocation Map.  When you are preparing a storage allocation map, include outer perimeters and boundaries, guard posts, entrances and exits, the control point, parking lots, the semiperishable storage layout, and the perishable storage layout.
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a.  Control Point.  Place the control point near the exit and the entrance to the distribution point.  Conduct administrative functions here.  Assign control point personnel to handle forms authorized for requesting, issuing, and receiving quantities of subsistence.

b.  Parking.  You must use good scheduling to keep the traffic down, but you still need some parking space so that waiting trucks do not back up onto the main supply route (MSR).  Locate this parking area near to, but just outside the control point.  Do this so trucks waiting in the parking area are not in the storage area.

You must also provide space for your own vehicles to park.  Designate a parking area for vehicles stopping at the control point, loading and unloading supplies, or bringing in and taking out refrigerated trailers.  Also, allow sufficient space for MHE to work with and around the stacks.

c.  Perimeter.  To secure the perimeter, string concertina wire and post guards at designated areas.

d.  Perishable Subsistence.  You must provide for perishable items to be maintained at a controlled temperature and/or humidity during transportation and storage.  Some perishable items that require these measures are frozen foods, fresh meats, vegetables, fruits, dairy products, and similar components of the A-Rations.

e.  Semiperishable Subsistence.  Do not refrigerate food items that are canned, dehydrated, or processed by other means.  Store canned and dehydrated components of A-Rations, all components of B-Rations, operational rations, food packets, and supplements without refrigeration.  Although classified as nonperishables, treat these items as semiperishable because they do spoil when mishandled or stored improperly.

4.   Establish a Traffic Plan.
Lay out traffic patterns to allow a smooth flow of vehicles into and out of the area.  Be sure that out-going traffic will not cross incoming traffic, and that neither type of traffic will be blocked by loading and unloading operations.  Refer to Figures 1 and 2 as examples of suggested layouts for a Class I supply point.
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Figure 1.  Suggested Layout for a Main Class I Supply Point.
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Figure 2.  Suggested Layout for a Forward Class I Supply Point.
Be aware of other considerations in the layout of the supply point that make traffic more difficult to plan.  Security and cover from enemy reconnaissance are more difficult to maintain with a large flow of traffic.
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You must maintain security around the whole area and at the entrances and exits.  You must use natural cover whenever it is available, and you must use camouflage if the natural cover is inadequate.
5.   Establish Procedures for Handling Documents.

No prepared program exists at this time for the automatic replenishment requisitioning of Class I supplies, although such programs do exist for some other classes of supply.  Base your level of Class I supplies on the needs of the unit that you support, so there will not be a buildup of unwanted supplies at the direct support level.

The needs of the unit that you support may change from day to day.  The type of rations you use often changes.  Substitutes must be made for out-of-stock items.  Rapid changes in the combat situation increase or decrease the demand for operational rations.

The following is a brief overview of the requisition and supply forms and their uses by the using unit, the Class I supply point, the Division Material Management Center (DMMC) or Material Management Center (MMC), and the Troop Issue Support Agency (TISA) or GS Company.  Figure 3 provides a diagram of the flow of documents in a division.
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Figure 3.  Flow of Documents in the Division.
· The using unit uses DA Form 3294-R (Ration Request/Issue/Turn-In Slip) to request rations by meal and type.
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· The Class I supply point:

-  prepares one DA Form 3294-R for each unit as an issue document based on the DA Form 3294-R submitted by that unit.

-  prepares a consolidated DA Form 3294-R incorporating the information on the using unit's DA Form 3294-R.
-  maintains its stock status on DA Form 2060-R.

-  keeps unit forms until it issues rations.

· The DMMC or MMC

-  prepares a consolidated DA Form 3294-R based on the consolidated DA Form 3294-R's from the Class I supply point.

-  maintains stock status reports on DA Form 3293-R (Subsistence Consumption Card) and DA Form 1297 (Stock Accounting Record Title Insert).

· The TISA or GS Company

-  prepares DA Form 3294-R as a bulk issue document.

-  maintains stock status reports on DA Form 2060-R.

You must manually prepare the transaction summaries, inventories, and any requisitions submitted to the MMC by the GSU and DSU.  Prepare subsistence issue documents and status reports manually as well.  Refer to Figure 4 for a sample of DA Form 3294-R.
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Figure 4.  Sample of DA Form 3294-R.
The components of the standard B-Rations, B hospital rations, and B hospital liquid menus, the individual and operational rations, packets, and supplements total only about 175 items.  Because the total is so relatively low, appropriate forms can easily be overprinted to speed up and simplify the routing of subsistence transactions and reports.

DA Form 2060-R (Status Report (Report of Class I Supplies)) and both locally reproducible forms and may be modified by subsistence supply authorities to meet local requirements.  In directing the flow of documents, the subsistence supply supervisor should be able to follow the complete route that the documents must travel.
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a.  Requesting Procedures.  The division that you support orders rations by the meal (breakfast, lunch, and dinner), using the unit requests from the dining facilities, through its supporting DSU (either in the division or brigade support area).  A nondivisional unit requests rations from its supporting DSU in the corps area.

When possible, the request is made on a DA Form 3294-R (Ration Request for Theaters of Operations).  When it is impossible for the requesting unit to use this form, the request is made by telephone, in person, by Commercial Teletypewriter Exchange (TWX), or in any other convenient way.  In such cases, the DSU receiving the request completes DA Form 3294-R to provide both a worksheet for consolidating requests and a record of the unit's request.  Usually among divisional troops and frequently among nondivisional troops, the battalion is considered the using unit because the battalion may operate one consolidated field kitchen.

     (1)  Operating Units.  The unit operating a field kitchen in the division request subsistence from the supporting Class I supply point on a scheduled basis, normally 3 to 5 days in advance.  Units in the brigade usually request subsistence from the forward Class I supply point.

When possible, the requests are made on a single DA Form 3294-R giving the type and number of meals desired plus any condiments and special requirements.  The unit does not need to keep a file copy.  When it is impossible to use the form, the request is made by telephone, in person, by TWX, or any other convenient way, and the supporting supply point fills out the DA Form 3294-R.

     (2)  Divisional DSU.  Supply point personnel use the information on the unit requests to prepare a consolidated DA Form 3294-R which is sent to the DMMC.  The DA Form 3294-R prepared by the units are kept in a suspense file at the DSU until the meals requested are issued to the unit.  Refer to Figures 3 through 5 for a diagram of the flow of documents between the using division and your DSU.

The DSU consolidates the requests that it receives from using units on another DA Form 3294-R.  The consolidated requests for meal, combat, individual (MCIs), packets, and supplements are forwarded to the DMMC, on an established schedule, by each brigade forward supply section and by the Class I section in the division support area.  If the tactical situation is such that it would be impractical to consolidate the requests, the DSU tells the using unit to request rations from the appropriate supply

point.
     (3)  Nondivisional DSU.  A nondivisional DSU does not consolidate requests from supported units, but converts them to unit line item issue documents (DA Form 3294-R).  It then issues the subsistence from its 10-day supply.  The DSU then requests replenishment stocks from the appropriate Theater Army Area Command (TAACOM) or COSCOM MMC on a line-item basis.  Refer to Figure 5 for a diagram of the proper flow of documents in the nondivisional direct support unit.
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Figure 5.  Flow of Documents in the Division (Nondivisional)

     (4)  Division Material Management Center (DMMC).  The DMMC converts the meal requests received on the consolidated DA Form 3294-R to line items using either SB 10-495 or the approved theater menu as a guide for the issue factors needed to compute requirements.  Class I personnel in the DMMC determine whether on-hand plus due-in stocks are sufficient to fill the new requirements.  If not, they request the remaining items using DD Forms of the 1348 series and send them to the COSCOM MMC by transceiver, messenger, or telephone.  If all items are to be delivered to the main supply point, a single requisition is prepared.  If throughput to a forward supply point is desired, a separate requisition is prepared for each supply delivery point.

Consolidated requests for MCI's, packets, and supplements are forwarded to the DMMC, on an established schedule, by each brigade forward supply section and by the Class I section in the division support area.  If the tactical situation is such that it would be impractical to consolidate the requests, the DSU tells the using unit to request rations from the appropriate supply point.
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The Division Material Management Center prepares a consolidated DA Form 3294-R (Field Ration Issue Slip) and sends a copy to each subsistence supply point where a DA Form 3294-R is prepared for each customer.  The supply point then prepares a separate DA Form 3294-R for each type of ration issued, such as B-Rations or operational rations.

b. Receiving.

     (1)  GSU.  GSU's in the combat zone or the communications zone (COMMZ) receive notification of shipments or telephoned reports from the point of origin that a shipment is due in to the unit.  This is given to allow time for planning the receiving and storing operations.  When the supplies arrive, they are inspected for type, quantity, and condition.

If the shipment includes all the items shown on the shipping document or the Transport Control and Movement Document (TCMD) and the items are in good condition, the receiver signs the form. If some items are missing, or if the condition of some items is not acceptable, the GSU does not sign for them.  They sign only for the amount received and accepted.

Supplies not accepted are returned or otherwise disposed of.  The transporter is relieved of responsibility as soon as the shipping document is signed transferring accountability for the supplies to the GSU.

     (2)  DSU.  A divisional DSU receives subsistence supplies from a GSU accompanied by a TCMD and DD Form 1348-1.  You must inspect the shipment for type, number, and condition of items against the attached DD Form 1348-1.

Sign the accompanying TCMD for only the amount received in acceptable condition.  With this signature, the DSU accepts accountability for the supplies and relieves the transportation unit of responsibility.

c.  Issuing.  Usually, you issue subsistence supplies daily, using either unit distribution or supply point distribution. Subsistence supplies and other items distributed through subsistence channels (sundries packs and ration supplements) are issued on the unit's DA Form 3294-R.  Prepare the DA Form 3294-R at the DSU from the consolidated DA Form 3294-R sent by the Corps Materiel Management Center (CMMC).

For reporting purposes, list regular menu items (including condiments) by item on one issue slip.  List operational rations, packets, and supplements by type and number on a separate issue slip.

In a theater of operations, rations are normally considered consumed when you issue them from the DSU.  For this reason, do not prepare multiple copies of issue slips.  If unit distribution is used, prepare each issue slip in two copies.  Retain one copy, and send the other copy with the supplies to the using unit.
A representative of the using unit signs this copy and returns it to the DSU.  The unsigned copy held by the DSU is destroyed, and the signed copy 
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is filed.  If supply point distribution is used, the representative of the using unit signs the issue slips when he picks up rations, and the signed issue slips are retained and filed by the DSU.  In a theater of operations, the using unit does not need to keep copies of the issue slips.

     (1)  GSU.  Sometimes a unit operating a GS Class I supply point may be required to fulfill the limited DS function of breaking down rations.  Such a situation occurs when the GSU supports a bakery unit or when the strength in the immediate area of the GSU does not justify establishing a separate DSU.  Supplies for other supported units are requested on DA Form 2058-R, assembled at the GSU, and then issued to the unit under the same procedures used by a DSU.

     (2)  DSU.  Usually, the DSU issues subsistence supplies daily using either unit distribution (supplies delivered to the using unit) or supply point distribution (supplies picked up at the supply point by the using unit using organic transportation).

Class I supplies are issued on DA Form 3294-R.  To save time, the items are overprinted on an issue slip.  Regular rations and condiments are listed on one slip, and operational rations are listed on a separate slip.

If supply point distribution is used, only one copy of the form is needed.  The representative of the using unit signs the issue slips when he picks up the rations, and the DSU files the signed copy.

If unit distribution is used, the DSU prepares each issue slip in duplicate.  One copy goes with the supplies to the using unit and one copy is kept at the DSU.  The using unit signs the copy accepting the supplies, and it is returned to the DSU.

The unsigned copy held by the DSU is destroyed, and the signed copy is sent to the accounting section for posting.  Since rations are considered consumed when issued from a DSU in a theater of operations, the using unit does not need to keep a copy of the issue slips.
PART B - DIRECT STORAGE OF SUBSISTENCE SUPPLIES IN A THEATER OF

OPERATIONS

1.   Introduction.

You must protect stored subsistence in the field from contamination, spoilage, and theft.  Since perishable subsistence supplies need controlled temperatures to prevent deterioration, you face more problems and must do more advance planning to use perishable subsistence supplies in the field.  Meats and dairy products are highly perishable and require either mechanical or ice refrigeration until they are used.

Protect semiperishables from weather and vermin.  Store them on dunnage with some type of covering.  To prevent theft, store subsistence in an area with one entrance and one exit.  Secure enclosed storage spaces, such as 
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refrigerators or buildings, with padlocks.  Only the person in charge should have a key.

You may need a 24-hour guard for areas that cannot be padlocked.  Enforce strict accountability procedures to make sure authorizations and issues are valid.

In a theater of operations, take the following factors into consideration in the storage of Class I supplies.

· The availability of storage space.

· The selection of storage sites.

· The arrangement of the storage area.

The effectiveness of storage operations depends to a large measure on the maximum use of the available storage space.  Use vertical storage space as efficiently as horizontal space.  Use all cubic space to the maximum practicable limit.  Disperse storage facilities within an area in order to minimize potential damage from enemy use of mass destruction weapons.

You must balance the need for dispersion against the need for administrative control and defense requirements.  Consider the protection of supplies against blast and thermal effects afforded by caves, mines, hills, valleys, and other terrain features.  Use existing buildings, and make adequate provisions for the facility's water supply, drainage, hardstand, and proper sanitation.

2.   General Storage Procedures.

Protect supplies against radioactive fallout, weather, vermin, sabotage, fire, theft, and enemy observation.  Stack and store your subsistence to prevent spoilage and mildew.  Arrange Class I supplies within the storage area so that they can be readily checked and quickly located for removal and issue.  Consider as well, the following factors in your storage operations:

a.  Rate of Turnover.  Store fast-moving supply items close to the receiving and issuing area so that trips between the storage area and the receiving and issuing area will be as short as possible.
b.  Heavy Items.  Store heavy items as close to the issue area as possible.  Since heavy items are not stacked as high as lighter items, store them in areas with low ceilings whenever it is possible.

c.  Work Areas.  There are other working areas where non-stockage operations are performed such as the receiving and issuing areas.  Although set rules cannot be established for the allocation of space for these operations, be sure they are conducted within definite boundaries and do not take up any usable storage space.  Similarly, do not use working areas for storage, even on a temporary basis except as an emergency measure.
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d.  Dunnage.  Never place Class I supplies directly on the floor or ground.  Use some type of dunnage at the floor or ground level to protect the supplies from moisture damage.

Construct dunnage from lumber, logs, railroad ties, pallets, or steel matting.  In an emergency, use boxes, crates, bamboo, or other nonporous material.  Make prefabricated dunnage available at all storage areas to speed up receiving and storage operations.

e.  Unitized Loads.  When moving and storing supplies, the largest sized load that you can handle with the equipment on hand is the most efficient use of time and manpower.  Combine items on pallets to form a unit load.  Whenever possible, form supplies into unit loads as soon as they are received, and handle each load as a unit throughout the storage operation.

Handling supplies in unit loads allows you to make more effective use of your available storage space and material-handling equipment.  It also offers superior safety to personnel and decreased damage to supplies by reducing the amount of handling for each individual article of supply.

f.  Loose Items.  Remove cases of subsistence that have been opened in the breakdown process to issue less than a full case from the bulk issue area, and store them in a loose issue area to be issued first.  Store damaged items that still have value, in this area as well.  Use rack steel shelving, drawers, or bins to store small quantities of subsistence, crushable containers, and loose cans.

g.  Marking.  Mark materials properly before moving them to storage.  Do this to facilitate more accurate stock accounting, more accurate issues, and easier inventory actions.

You must be sure to clearly mark each material or its container (excluding small items of retail stock) with the appropriate stock number, nomenclature, quantity, and unit of issue.  You must date any material which deteriorates in storage (subsistence, batteries, film, etc.) to aid in first-in/first-out issue.  Obliterate any markings on containers not applicable to the present material.

h.  Stock Rotation.  Rotate supplies on the principle of "first-in, first-out," since most supplies have a limited keeping time or shelf life.  Segregate shipments and mark them clearly, so the oldest lots (as packed, not as received) are issued first, unless the newer lots show evidence of deterioration or spoilage.

All shipments should be segregated and marked in such a manner as will assure that the oldest lots are issued first, except when it may become necessary to issue a lot quickly to avoid loss by spoilage or when another lot of the same commodity is in a better condition for continued storage.
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3.   Storage Locations.

After determining the layout of the Class I point, you must group all the subsistence items together by types before storage operations can begin.

a.  Storage of Perishable Items.  All chilled and frozen subsistence is highly perishable and subject to rapid deterioration when improperly stored.  Storage at temperatures which are too high or too low, storage under unfavorable conditions of humidity, or the absence of proper air circulation in unsanitary storerooms, will result in rapid spoilage and the eventual loss of the product.

Most spoilage of chilled and frozen subsistence is caused by micro-organisms, particularly certain species of bacteria and fungi.  This contamination spreads rapidly from the decayed items to the surrounding sound subsistence.

Avoid contamination by conducting frequent inspections of the items in storage.  For this measure to succeed, you must immediately sort and remove any decayed items or portions thereof that you discover in an inspection.  This process is of basic importance in maintaining the products in top condition and in keeping losses and surveys to a minimum.

     (1)  Storage and Air Circulation.  Along with proper temperature and humidity, be aware of the importance of air circulation in the proper storage of chilled and frozen stored subsistence.  You can facilitate this by stacking the products on pallets in such a manner as to provide a 4-inch wall clearance, a 2-foot ceiling clearance, and a sufficient working aisle.  When you arrange a storage room, use pallets and stack individual lots to keep containers off the floor and permit air to circulate freely.  In some cases, you may need to use a fan or duct system to maintain proper circulation in all parts of the room.

          (a)  Fruits and Vegetables.  Keep cold storage rooms clean, and keep the air in a cold storage room fresh.  You must also ensure that the air in the room constantly and slowly circulates in an even pattern.  It is not necessary to introduce outside air into cold storage rooms that house fruits and vegetables.  However, when fresh fruits and vegetables are stored in tight compartments at temperatures of 40 degrees F or higher, the concentration of carbon dioxide produced by respiration may reach such a danger point that a match or candle will be extinguished.  While this condition is not considered harmful to most products, make sure that personnel do not work in such rooms until a supply of fresh air has been introduced.
          (b)  Quick-frozen Fruits and Vegetables.  You must properly store quick-frozen fruits and vegetables as they are highly perishable items.  You must handle such foods correctly, and store them properly.  Your special care is imperative in utilizing frozen foods to the best advantage.
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Upon delivery, promptly transfer quick-frozen fruits and vegetables to a low temperature storage space.  Check the load's temperature upon arrival by taking temperature readings of cartons selected from the top layers of the items in the shipping cases.

If the temperature of the product is higher than the temperature of the freezer room, scatter the shipping cases loosely about the room on handtrucks or upon pallets on the floor.  Allow adequate space between individual cases to cause a rapid lowering of the product temperature to the freezer room temperature.

You may use a portable fan to create an air current over the products that will hasten temperature equalization.  When the temperature of the product has been lowered sufficiently, stack the cases compactly.  If the product temperature upon delivery is the same as or below the temperature of the freezer room, immediately stack the cases as compactly as possible.

          (c)  Meat, Meat Products, and Poultry.  Meat items should be stored together in the refrigerated part of the structure.  The temperature of the meat reefer should be between -10 degrees F and 0 degrees F at all times.

A prime factor in keeping the temperature in all parts of the meat storage area and other refrigerated storage areas at the required level is proper circulation of the refrigerated air.  Do not store meat items on the bare floor.

Place pallets on the floor to allow free circulation of air under all the items.  Generally, when the recommended temperature in all parts of the refrigerated space is uniform and is maintained with the stacks in the freezer space, the circulation of air may be considered to be adequate.

          (d)  Dairy Products and Eggs.  You can provide adequate air circulation for dairy products and eggs through the use of pallets on the floor and proper stacking of the various lots.  Do not stack egg cases more than five high to avoid pressure damage.

     (2)  Compatibility of Fresh Fruits and Vegetables.

          (a)  General.  Although it may be necessary to transport and store various fresh fruits and vegetables together, separate the following products whenever possible:

· Apples, pears, bananas, peaches, plums, cantaloupes, ripe honey dew melons,avocados, tomatoes, and other ethylene producing fruits or vegetables should not be stored with lettuce (causes rusting), carrots (become bitter), cucumbers, green peppers, and acorn or Hubbard squash (loss of green color).
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· Odors from apples and citrus fruits are readily absorbed by meat, eggs, and dairy products.
· Pears and apples acquire an unpleasant earthy taste and odor when stored with potatoes.

· Other combinations which should be avoided in storage rooms are apples or pears with celery, cabbage, or onions; celery with onions or carrots; green peppers with pineapples; and citrus fruit with any of the strongly scented vegetables.

· Green peppers can taint pineapples if the two are stored or shipped together.

· Onions, nuts, citrus fruit, and potatoes should each be stored separately whenever possible.

          (b)  Compatibility Groups.  Fresh fruits and vegetables have been divided into compatibility groups for transport and storage.  These groups are described on page 4 of the extracts at the end of this subcourse.  This abstract is from DOD 4145.19-R-1 on pages 5-89 and 5-90.

     (3)  Recommended Average Storage Periods of Frozen Vegetables.

          (a)  Initial Quality.  The initial quality of a product at the time of receipt by the government is an important factor which influences storage life expectancy.  The initial quality of the product is determined by its method of processing and handling, as well as the grade of the ingredients.

          (b)  Packaging.  The nature and condition of the package greatly influences the product's storage life expectancy.  Example:  packaging materials which are permeable to water vapor or are defective will permit dehydration by sublimation (freezer burn) or other defects and materially detract from the quality and appearance of the stored product.  Establish a program to reseal or repackage all damaged frozen cargo before it is stored or transshipped.

          (c)  Temperature.  Do not let the storage temperature for frozen subsistence items exceed 0 degrees F.  During shipment, the temperature shall not be higher than 10 degrees F.  Maintain a recommended temperature of -10 degrees F for ice cream, and never let the temperature exceed 0 degrees F.

          (d)  Approximate Storage Life.  A product's storage life is the total elapsed time from the date it was packed to the date you issue the product for immediate consumption.  The approximate storage life of a product is an estimate based upon experience gained through subsistence procured and stored in accordance with the applicable specifications and regulations.
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Specific lots of subsistence may be expected to show signs of quality loss within plus-or-minus (+/-) 20 percent of the time listed.  Therefore, you must establish a program to provide surveillance from the time you accept receipt until you issue the subsistence for immediate consumption.

Refer to the extracts in the appendix at the end of this subcourse.  Table 5-6 taken from DOD 4145.19-R-1 lists the approximate storage life of frozen subsistence at 0 degrees F or below.

     (4)  Storage Life of Subsistence in Chilled Storage.  Refer to Table 5-7 in the extracts in the appendix at the end of this course.  This table is to guide personnel in computing the storage life of subsistence held in chilled storage.  The storage periods given are applicable only to products processed and procured in accordance with specifications.

          (a)  Temperature.  Chilled storage is generally within a temperature range of 32-38 degrees F.  Some better quality items are maintained at temperatures higher or lower than these and are shown as accepted storage temperature.  Some items are damaged by slow freezing; for these, the average freezing points are given.

          (b)  Humidity.  The preferred relative humidities shown in Table 5-7 in the extracts at the end of this course are those which best inhibit the gain or loss of moisture in the item.  Storage at higher relative humidities may allow water to condense on or be absorbed in the item, while at lower relative humidities, the item may dry and shrink.

     (5)  Chill Injuries.  Although the shelf lives of many fruits and vegetables are significantly extended by storage at 32 degrees F, there are some fruits and vegetables which are subject to chill injury when stored at low but nonfreezing temperatures.  Refer to the footnotes under Table 5-7 for a description to these fruits and vegetables.  Table 5-7 is in the extracts from DOD 4145.19-R-1 in the appendix at the end of this course.

b.  Storage of Semiperishable Items.  The term "semiperishable subsistence" refers to food items that are canned, dried, dehydrated, or otherwise processed to the extent that such items may, under normal conditions, be stored in non-refrigerated spaces.

"Semiperishable subsistence" is too often regarded as a nonperishable commodity which does not require care or protection in storage.  While semiperishable subsistence is not nearly as susceptible to spoilage as perishable subsistence, spoilage can and will occur if you do not properly store the products, mishandle them, or store them for too long.  Remember that the length of storage should be based on the date of packing and not on the date of receipt.
     (1)  Storage Methods.  Careful, correct, storage methods not only prevent damage to items in storage but also assure speed and 
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efficiency in the receipt, handling, and issuing of such items.  You must segregate and clearly mark shipments so that the oldest lots, as packed and not as received, are issued first.

Always issue on a "first-in/first-out" basis unless the newer lots show evidence of deterioration or spoilage.  The particular method used for storing each item depends on the nature of the container, the nature of the commodity, and the bursting or breaking strength of the bottom layers.  For example:  items packed in glass containers with cork stoppers should be inverted to prevent the drying out of the stoppers and subsequent leakages.

     (2)  Storage Precautions.  Take care that items are not stacked so high as to cause a bursting or crushing of the bottom layers.  Also, do not stack items so high that the top layer is subject to the higher temperature more prevalent near the ceiling or overhead.  Avoid stacking subsistence items in close proximity to steam or other heated pipes.

Use pallets to raise subsistence items off the floor, and pile individual lots in such a way as to permit the circulation of air around and under the lots.  Do not store bagged items, or items which require insect control, in large masses in corners of the storeroom or directly against walls.

Such storage leaves insufficient room for cleaning and inspecting the food items.  Use palletized storage instead, as this facilitates handling of the stores and reduces losses by breakage in handling.  Be sure that all items are properly cross-stacked to keep the stack solid and prevent it from toppling.

     (3)  Storage Periods.  The safe storage period for dry subsistence items varies greatly, depending on such elements as temperature, humidity, care in handling, protection from weather, quality of the food when received, and the type of packing.  Safe storage periods vary in extremes of temperature and under combat conditions.

When subsistence has been on hand up to the limit of the "safe" storage period, do not automatically survey the supplies, but have it consumed as soon as is practical.  Subsistence which has been on hand beyond the safe storage period should be inspected carefully for spillage, leakage, or other damage.  If the supplies are still good, issue them as soon as possible.  Give these items priority of issue over newer stocks.

          (a)  Over-aged Stock.  Occasionally, you will receive a pack that is older than the storage life table lists for that item.  Do not automatically consider the product unfit or undesirable.  Subsistence can be stored for periods in excess of the storage life shown in the table, if stored at temperatures lower than those listed therein.  This could significantly prolong the storage life of the item.
          (b)  Containers.  Since the container is one of the factors in the overall keeping period of an item, the container should be
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considered if it markedly differs:  that is, flour in bags versus cans, coffee in bags versus coffee in vacuum packed tins.  Therefore, supply officers should be guided by the appearance, odor, color, and condition of the item.

          (c)  Table of Safekeeping Time.  Refer to the table marked, "Dry Storage of Perishable Subsistence" in the appendix extracts from DOD 4145.19-R-1.  These products are not always subject to the same spoilage as are other foods.

The flavor, odor, and taste of these foods often depend upon very unstable or volatile components, and deterioration may result from a breakdown or loss of these components.  Excessive heat and moisture, contamination by insects, rodents, microorganisms, dirt, dust, and inadequate packaging are all potential causes of deterioration.

          (d)  Chill Storage of Selected B-Rations.  The following guidance is provided for storage of selected canned B-Ration components in commercial warehouses in refrigerated storage at temperatures between 31 1/2 degrees F and 34 1/2 degrees F and at a relative humidity of 55 percent or less.  Refer to the extract from DOD 4145.19-R-1, "Table 5-9.  Chilled storage of selected B-ration components."  This extract is in the appendix at the end of this subcourse.

     (4)  Spoilage Precautions.

          (a)  Age.  All foodstuffs are subject to varying degrees of natural deterioration; this deterioration is inherent in the food itself.  It should not, however be confused with the action of micro-organisms, chemical agents, or other outside agents.  Such facts compel an observance of the basic principle of storage that the oldest lots of an item always should be used first.

          (b)  Insects and Rodents.  Insects can cause great damage to stored food; attacking both natural and manufactured food.  Food stored at temperatures between 60 degrees and 90 degrees F is especially attractive to insects.  Infested supplies must be segregated and if not too heavily infested may be "reconditioned" for use.

Cornmeal, especially, is susceptible to insect infestation and rancidity.  Use insect repellents carefully.  They can contaminate the foods or cause damage by absorption.  Roaches and flies not only contaminate the food, but may also spread disease.

Rodents not only physically destroy food by feeding, chewing, and cutting the bags for nests or nesting material, but also contaminate food with their excreta and hairs.  Rodents are carriers of filth and disease; the importance of controlling these pests is evident.  The most effective method of control is to prevent entry of these animals.
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          (c)  Environmental Factors.

· Freezing.

-  Dry products such as grains, flour, sugar, starch cereals, and dehydrated foods, ordinarily are not injured by freezing.

-  If foods containing relatively large amounts of water, such as canned

products, are frozen, the usefulness and palatability of such products have not been harmed.  However, the physical appearance may suffer due to change in consistency and texture (softening).

-  Emulsions such as canned cheese and butter, prepared mustard, and mayonnaise may be broken (separated) by freezing although the food is not spoiled.

· High Temperatures.  A high temperature over long periods of time is very detrimental to the keeping of almost all food products. High storage temperature encourages bacterial growth, mold growth, and insect infestation and is particularly dangerous when accompanied by high humidity.

Chemical action is accelerated, causing rancidity in many items.  Action of the food acids naturally present within the cans is accelerated, causing rancidity in many items and resulting in pin-holing, blackening of the interior, and hydrogen swells.

-  High temperature is the chief cause of accelerated spoilage in canned foods and should be controlled when possible by providing adequate ventilation.

-  Flour and associated products (barley, cereals, cornmeal, cornstarch, cracker and biscuit, hominy, noodles, oats, rice, spaghetti and macaroni, tapioca, and uncooked wheat) are subject to insect infestation, particularly at high temperatures.
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· High Humidity.  High humidity is detrimental to stored subsistence.  It can accelerate the growth of bacteria and molds, promote insect infestation, and cause mustiness in flour, rice, and similar foods.

-  High humidity causes products which readily absorb moisture, such as sugar and salt, to cake and become hard.

-  Tea will absorb odors and high humidity causes it to become musty and sour.

-  It should be emphasized that dehydrated products are perishable and should not be handled or stored carelessly.  Such products are subject to moisture absorption, insect infestation, and mold.

· Age.

-  Dehydrated products will lose flavor and discolor (darken) with age.  This action is progressive and is accelerated at high temperatures.

-  Dried vegetables and fruits are subject to insect infestation and molding (particularly fruits).  They should be inspected at frequent intervals.

· Poor Ventilation.  Where sharply fluctuating temperatures and high humidity prevail, the lack of proper ventilation may cause excessively high temperatures.  Proper ventilation is one of the most important factors in protecting foods, particularly in tropical areas.  In extreme cases, it may be necessary to open doors and use fans to induce circulation.

· Light.  Damage from light is restricted to products that are packed in glass or transparent containers.  Exposure causes color changes and may affect the flavor of foods containing, or composed of, edible oils and fats.
· Special Instructions for Specific Items.

-  Flour and cereals will absorb odors and should be kept away from subsistence or materials giving off distinctive odors.
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-  Cocoa will keep for years under cool, dry storage conditions.  The formation of a white "bloom" (described as a "whitening" or "graying" due to storage under fluctuating temperatures) has little or no effect on the flavor of cocoa.  Long periods of storage at higher temperatures may cause mustiness or rancidity.  Cocoa does absorb moisture and odors; cans, therefore, should be kept tightly closed.  Roasted, ground coffee rapidly develops a weak and stale flavor.  If coffee is not hermetically sealed it will absorb odors affecting the flavor.

c.  Storage of Condiments.  The original stock of a condiment center consists of the items that appear on the accessory food and condiment list published in the Master Menu.  Though condiments may not be issued as often as rations are, it will benefit you and the mission to set them aside in a manner in which they would not hinder the normal flow of supply.  If stock is condensed, the condiment area will take up little storage

space.

d.  Storage of Highly Pilferable Items.  Such items should be stored in areas with reduced accessibility.  You should designate certain key personnel, that can be trusted, for entry into this area only.  Examples of pilferable items might include coffee, cream, honey, tea, and pepper.

These examples will vary from location to location in your theater of operations.  It is the responsibility of all warehouse supervisors to recognize materials in the designated categories, provide appropriate security control, and indoctrinate personnel in methods to be used in handling pilferable items.

4.   Assigning Storage Locations on the Layout.

The main and nondivisional Class I supply points require a good deal of planning before they are established.  As a supervisor, you are assigned a specific operating area within a larger operating site.  First of all, you should develop a layout plan.

Sketch the assigned area and your plan for the layout of the Class I section.  From this sketch, you should be able to identify general locations and supply areas for item and unit piles, and reserve stockage and storage, if needed.  Your plan should also include the control point, direction of traffic flow, and the parking areas.

a.  Layout Plans.  Depict the storage area in a theater of operations on a layout plan, portraying the manner in which the gross space within each storage structure is sub-divided.  Lay out in your sketch:  shipping and receiving areas, main aisles, working aisles, and offices.
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Divide the layout plans on an equal scale.  Each segment represents a general purpose pallet, to include room for material overhang and handling space.  The grid denotes the position of pallets along the working aisles.  Show the depth of the storage on the plan using broken lines.

Identify each individual grid by numbering in sequence from the bottom to the top of the layout plan, and by numbering from the right side to the left side of the plan.  Refer to Figure 1 and Figure 2 for samples of suggested layouts.

b.  Scale Floor Plan.  Prepare a scale floor plan of each storage area.  The plan must indicate all obstacles, such as stairwells, offices, and washrooms.  This floor plan is developed into a warehouse layout plan by indicating the location of shipping, receiving, bin, rack, and bulk storage areas, aisle, and direction of storage.

5.  Methods of Breakdown
The method of breakdown used at a supply point depends on the quantity and type of faction and on the personnel, time, and transportation available.

When bulk subsistence enters the theater, the following methods are used to break it down into retail quantities for user pick 
up.

a.  Item Pile.  Items are separated into piles by type.  The requesting unit's trucks stop at each pile and pick up the authorized amount of that item under the supervision of supply point personnel.  This method is used mainly when large quantities of each item are handled.  Supply point personnel handle supplies less, but longer loading times for each truck may cause more traffic congestion.  Figure 6 provides an illustration of an item pile layout.
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Figure 6.  Item Pile Layout.
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b.  Unit Pile.  In a unit pile breakdown, all the items requested for a unit are put in one marked pile.  The requesting unit loads the supplies on its trucks under the supervision of supply point personnel.

This method is used mainly when the requesting unit is performing further breakdown such as that done by a forward Class I supply section.  A GS company directly supporting a field bakery may also use these supplies.  The unit pile method gives the most control but requires more handling, time, and personnel.

This method is used for unit distribution when resources are available at the breakdown point to sort supplies into unit piles.  Breakdown point personnel check the supplies as they form the unit piles.  Refer to Figure 7 for a sample unit pile layout.
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Figure 7.  Unit Pile Layout.
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c.  Truck to Truck.  In truck-to-truck breakdown, items are transferred directly from ration breakdown point trucks to the trucks of the using units.  This method saves time, labor, and handling.  It also keeps supplies under cover and keeps the operation mobile which eliminates a concentrated target for the enemy.  Supply trucks rendezvous with the user.  Truck to truck breakdown is depicted in Figure 8.
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Figure 8.  Truck to Truck Breakdown.
6.   Sanitation Procedures.

High standards of cleanliness and sanitation must be maintained by everyone involved with the handling of food items in a subsistence supply activity for two main reasons.  Food can cause illness if it becomes contaminated through improper handling, and contaminated food which must be disposed of represents a loss to the government.

Your local command may have an SOP on sanitation which you and your people must follow.  Other publications which give guidance are TB MED 530 (Occupational and Environmental Health Food Service Sanitation) for garrison procedures and FM 21-10 (Field Hygiene and Sanitation) for field procedures.

a.  Area.  Keep storage areas clean, orderly, and free of garbage at all times.  Dispose of garbage in approved containers with tight fitting lids.  Clean up any spilled food immediately.  Coordinate a program to prevent insect and rodent infestation with engineer personnel and enforce it continuously.  Use pallets or dunnage to raise the supplies off the floor or ground.
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b.  Personnel.  All personnel must be neat, clean, and free of infection before they are allowed to handle subsistence.  Do not allow them to smoke or chew tobacco except in designated area such as rest rooms and offices.

c.  Equipment.  You must clean and sanitize small equipment and utensils which are in direct contact with food such as scales, scoops, and knives after each use.  Clean and sanitize equipment used for storage too.

d.  Transportation.  Vehicles used to transport food items should be clean, equipped with duckboards or dunnages, and covered to protect them from sun, dust, insects, rodents, and other causes of contamination.  Food items should not come in direct contact with any surface of the transporting vehicles.

Vehicles used to transport food should not be used to transport garbage, trash, petroleum, or other products which could contaminate the food.  Refrigerated vehicles should be used to transport bulk quantities of meat and dairy products over considerable distance.

7.   Safety Procedures.  Accidents cost money through a loss of man-hours and damage or destruction of food and equipment.  The resulting shortages of personnel, food, and equipment could also mean a shortage of food to the troops.  Signs, posters, and cartoons can be posted in appropriate areas to reinforce safety training.

Make the safety inspection a part of your regular routine.  Consider the type of building construction and local safety regulations when you develop your program.  The installation fire marshal and a representative of the facilities engineers can help you in these areas.  Include the following general rules in any program.

· Every subsistence storage area should have a clearly defined safety program that is thoroughly understood by all subsistence supply personnel.  The purpose of such a program is to prevent unsafe working practices and to correct unsafe working conditions.

· All injuries and accidents, no matter how minor, should be reported to the person in charge so that safety hazards can be discovered and preventive measures can be taken.  Some of the following safety precautions may apply to any given ration distribution operation.

a.  Traffic Flow.  Your most serious safety problem will be with traffic flow.  Vehicles coming in to pick up supplies, larger trucks dropping off supplies, materials-handling equipment (MHE), and personnel walking in the same area, create safety hazards.

Scheduling is the first step to eliminate some of these hazards.  You may not be able to change the schedule of trucks bringing you supplies.  They will probably be your largest and least maneuverable vehicles.
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Schedule your ration issue so that units picking up supplies do not come at the same times as those dropping off supplies.  Also, make sure that your MHE operators do their jobs when no trucks are coming in and out.

If possible, route the trucks around the area so that MHE and trucks do not use the same roads.  If you are in a section that does not have organic MHE but must use the company vehicles, you must coordinate closely with the other sections.  Subsistence may not have a high priority, and operators will have to use the MHE when they can get it.

b.  Handling.  Wear gloves when handling sharp or rough material or when handling boxes or crates.  Wear a hard hat when working in areas where material is being lifted or hoisted.

c.  Manual Lifting.  Subsistence supply personnel should be taught how to lift heavy supplies properly.  The proper method is to stand close to the load, place the feet slightly apart, bend the knees, grasp the object, and lift the load by straightening the legs while keeping the back as nearly vertical as possible.  This lifting method minimizes the danger of back injuries because strain is put on the leg muscles.  Preferably, heavy objects should be lifted and carried by two or more personnel working together.

Civilian personnel working in ration handling operations are required to wear protective shoes that have metal reinforcement over the toes.  Military personnel should wear combat boots or protective shoes.

Appropriate tools should be used for each job; for example, strap or wire cutters should be used for cutting metal packaging straps, and nail pullers for opening boxes or crates.  Broken or damaged pallets or crates should be removed and replaced to avoid splinters and danger from protruding nails.

Personnel who manually handle supplies should be constantly alert to the possibility of hand and finger injuries.  If necessary, protective gloves should be worn.  Boxes and crates should never be lifted or carried by metal strapping bands.  Heavy loads should be set down only after fingers are removed from under the load.

Observe the following safety guidelines whenever you lift:

· Never try to lift beyond your own strength.  Get help!

· Always crouch down to what you are going to lift.

· Get a good footing.  Place feet eight to twelve inches apart.

· Get a firm grip with fingers underneath the load whenever possible.

· Keep your arms straight and keep your back in as near a straight up-and-down position as possible.

· Lift gradually.  Avoid jerky motions!
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· Avoid twisting motions by shifting the position of your feet.

· Lift by standing up or pushing up with the strong leg muscles.  This takes the strain off the back muscles.

· Put things down by generally reversing the lifting methods.

· Your job may involve handling of cases, boxes, baskets, drums, or odd-shaped containers, under unusual conditions.  Check your methods of lifting these with your supervisor to make sure they are safe and proper.

d.  Loading and Unloading.  Remove any loose straps and protruding nails from pallets or crates.  Observe the floor load limits.  Make sure the  bridge plates and mobile ramps have enough load capacity for the equipment using them.  Position the bridge plate correctly.

Position the mobile vehicle loading ramp correctly.  Use corner markers as they are needed.  Check the truck flooring for breaks and weak points.  Wedge the rear wheels of the truck or trailer.  Use safety jacks when the trailer is not coupled to the tractor.  Do not block aisles, doorways, or fire exits.  Do not overload hand pallet trucks.

e.  General Equipment.  Use the right tool for the job.  Do not use equipment or tools until you have been trained in their use and have a license when required.  Follow MHE safety precautions in operator's manuals for power tools.  Use nail pullers for opening boxes, strap or wire cutters for cutting straps or wire, and hammers for driving nails.

f.  Materials Handling Equipment (MHE).  Use only equipment with the rated load capacity for the material being loaded.  Maintain and service equipment as you are directed to by the operator's manual.  Follow an approved safety precautions checklist.

Refuel MHE in a designated area outside and with engine turned off.  Park vehicles in approved areas.  Use only electric powered MHE inside a warehouse.  After unloading supplies from a truck, use personnel rather than MHE to do the handling.

g.  Storage Areas.  Provide adequate lighting.  Provide proper tools and equipment.  Keep aisles and exits clear at all times.  Clean up food or other slippery materials spilled on floors at once.  Mark caution or hazardous area with yellow.  Use containers, pallets, and dunnage in good condition only.

h.  Palletized Stock.  Arrange dunnage to prevent later tipping or settling.  Stack pallets with a four-point level top. Leave voids only in center.  Stack partially loaded pallets in racks or at the top of the stack.  Stack pallet loads with at least a 4 inch clearance on all sides.
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i.  Cold Storage.  Personnel must be indoctrinated in cold storage room safety precautions and must be provided with protective clothing.

j.  Fire Prevention.  Keep combustibles away from sources of heat.  Remove trash daily.  Do not block fire aisles or exits. Make sure the required numbers of portable extinguishers are in working order and easily accessible.  Assign an operator for each extinguisher.  Put combustible material in approved containers.  Smoke only in designated areas.

8.  Security Procedures.

Subsistence supplies are targets for enemy action and for theft.  They should be secured as follows:

a.  Enemy Action.  Dispersion is the primary method of protecting supplies from enemy action.  Not all items in any major category should be stored together; for example, stocks of operational rations should be dispersed so that one hit cannot destroy the total supply.  Unit or item piles of subsistence should be staggered and spaced at issue points to make destruction by enemy action difficult.

Equipment, including MHE and refrigeration (reefer) bands, should also be dispersed.  Camouflage should be used as required, and full advantage should be taken of such terrain features as caves and valleys that offer natural protection and concealment from the enemy.

b.  Theft.  Subsistence supplies must be protected to prevent loss by pilferage or theft during receipt, storage, and issue.  Pilferage involves the stealing of small quantities of subsistence.  Theft involves the stealing of large quantities of subsistence.

Local regulations, past experience, and the degree of susceptibility to theft and pilferage must be considered when planning your security program.  Your program must be based on sound management principles.  The installation provost marshal can assist you with several aspects of your program.

Pilferage can be controlled to some extent by such deterrents as training programs and inventory controls.  Theft can be controlled by active physical security measures.  Some of these measures are:

· A material control system which includes inspection of delivery and vendor vehicles.

· Quick investigations of any losses.

· A key control program.

· Active security measures for highly pilferable items.

· Periodic trash removal rather than just at the end of the day.
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· Inspection of empty containers before their removal with cardboard boxes flattened.

· Minimum numbers of open and broken cases of subsistence.

· Physical security of windows and doors.

· Personal packages prohibited in storage area.

· Access to storage area limited to persons performing authorized duties.

· Personal lockers separate from food storage.

· Packaged operational rations locked up when not observable.

(1)  Perimeter Security.  The entire storage area should be fenced in with barbed wire, concertina wire, or in some other manner.  If there is positive air superiority, the area should be lighted.

(2)  Perimeter Inspections.  The perimeter should be examined daily to ensure that there are no breaks in the fence or tunnels under the fence.

(3)  Security Guards.  Security guards should be posted at the supply point entrances and exits.  Tower and roaming fence guards should be on duty 24 hours a day.

(4)  Vehicle Control.  Either gate passes or issue documents listing the items and quantities issued should be required for vehicles leaving the area.  Security guards should know the entries required on issue documents so that they can check the contents of departing trucks against the issue documents carried by the truck driver.

(5)  Padlock Security.  All buildings, refrigerators, and other enclosed storage spaces should be secured with padlocks, and only authorized personnel should have access to keys.  At this point, there should be a key control program put into effect.

(6)  Supported Unit List.  An approved list of supported units authorized to enter the supply area should be kept at both the entrance and exit of the supply point.

(7)  Training Program.  A training program should be established to teach newly assigned personnel to be alert, both on and off duty, to possibilities of theft and pilferage.  All personnel should thoroughly understand theft reporting procedures.
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LESSON

Practice Exercise

The following items will test your knowledge of the material covered in this lesson.  There is only one correct answer for each item.  When you have completed the exercise, check your answer with the answer key that follows.  If you answer any item incorrectly, study again that part of the lesson which contains the portion involved.

Situation:  You are the subsistence supply supervisor in a theater of operations.  Your activity is deploying to a field environment in direct support of a nondivisional unit.  Your activity will be located within the division support area. You are required to assist your subsistence supply officer in selecting a site for your operations and direct the storage of subsistence supplies.  Use this situation and the extracts to answer questions 1 thru 11.

1.   One of the factors that determines your choice of an adequate

     field storage site is

     A.  space availability.

     B.  the type of theater menu.

     C.  hilly terrain for easy identification.

     D.  the quantity of refrigerated vans available.

2.   How should rations be requested when it is impossible to

     complete DA Form 3294-R?

     A.  DD Form 1348-1.

     B.  DA Form 2970.

     C.  DA Form 2058-R.

     D.  Whatever way possible.

3.   Using the extracts for suggested levels of supply, you

     determine that your activity will store

     A.  1 week of supplies.

     B.  2 weeks of supplies.

     C.  5 days of supplies.

     D.  10 days of supplies.
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4.   The strength of the nondivisional unit is 15,000.  Using the

     extracts for storage space requirements, you compute your

     total storage space requirements for one day of perishable

     and semiperishable items to equal

     A.  1,912 cubic feet.

     B.  1,912 square feet.

     C.  3,585 cubic feet.

     D.  3,585 square feet.

5.   Using the extracts for refrigerated storage requirements, how

     much refrigerator space do you require to store the suggested

     level of chill items?

     A.  1,440 cubic feet.

     B.  1,830 cubic feet.

     C.  7,200 cubic feet.

     D.  72,200 cubic feet.

6.   Using the extracts for standard B-Ration planning, you figure

     that one day's standard B-Ration (regular menu) at your

     activity will gross

     A.  1,692 cubic feet.

     B.  1,746 cubic feet.

     C.  47,250 cubic feet.

     D.  56,880 cubic feet.

Situation:  You are directing the storage of subsistence items.  Use this situation and the extracts to answer questions 7 thru 12.

7.   Using the compatibility groups extracts, you store cherries

     with

     A.  avocados.

     B.  cranberries.

     C.  spinach.

     D.  quinces.

8.   Using the extracts, you direct the storage of frozen butter

     patties at 0 degrees F.  What is the approximate storage life

     of these butter patties?

     A.  6 months.

     B.  12 months.

     C.  18 months.

     D.  24 months.
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9.   Using the extracts for chill storage of perishable items, the

     preferred relative humidity for storing natural cheddar

     cheese is

     A.  30-34 percent.

     B.  65-70 percent.

     C.  75-80 percent.

     D.  80-85 percent.

10.  When properly stored, the approximate storage life of this

     cheddar cheese would be

     A.  120 days.

     B.  180 days.

     C.  360 days.

     D.  540 days.

11.  You are storing canned sliced bacon at 90 degrees F in dry

     storage.  What is the approximate keeping time of this item?

     A.  5 months.

     B.  9 days.

     C.  12 months.

     D.  24 days.

12.  In directing the storage of selected B-Ration items in

     chill storage, you note that the approximate storage life of

     dehydrated green beans is

     A.  36 months.

     B.  48 months.

     C.  60 months.

     D.  100 months.

13.  What type of ration breakdown involves the piling of each

     component of the ration in separate stock?

     A.  Item pile.

     B.  Unit pile.

     C.  Truck to truck.

     D.  Ration type
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LESSON
PRACTICE EXERCISE
ANSWER KEY AND FEEDBACK

Item

Correct Answer and Feedback

1.

A.  space availability.

The four factors in selecting a field storage site are terrain, available buildings, available space, and traffic.  The other choices have no bearing on your site selection.  (Page 2, para 1c)

2.

D. Whatever way possible.

When possible, the request is made on DA Form 3294-R.  When it is impossible for the requesting unit to use this form, the request is made by telephone, in person, by TWX, or in any other convenient way.   (Page 11, para 5a)

3.
C.  5 days of supplies.

Table 2-4 of FM 10-24 extracts shows the suggested level of Class I supplies for a DSU (Nondivisional) as 5 days.  (Page 3, para 1c)

4

C.  3,585 cubic feet.

Per Table 2-1 of FM 10-24 extracts, the total space requirement for perishable and semiperishable rations is .239 cubic feet per soldier.  For a strength of 15,000, 
15,000 X .239 = 3,585 cubic feet.

3,585 cubic feet is required for one day's supply.  (Page 3, para 1c(1))

5

C.  7,200 cubic feet.

Per Table 2-2 of FM 10-24 extracts, the refrigerated storage requirement for chill items is .096 per soldier.  The suggested level from question 2 is 5 days.

.096 X 15,000 = 1,440 cubic feet per day's supply

X   5 days of supply

-----

7,200 cubic feet for 5 day's supply

(Page 4, para 1c(1))
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6

B.  1,746.

Table 2-3 of FM 10-24 extracts directly shows the gross cube requirement for 15,000 soldiers.  The figure where the "Per 15,000 men" column intercepts the "Gross Cube" - regular menu items row is 1,746 cubic feet.  (Page 4, para 1c(2))

7.

D.  quinces.

Page 5-89 of DOD 4145.19-R-1 extracts places cherries in group 1 of the compatibility groups.  Cranberries and spinach are not listed as part of this group.  Quinces, a member of group 1, is compatible with cherries.  (Page 21, para 3a(2)(b))

8.

C.  18 months.

Table 5-6 of DOD 4145.19-R-1 extracts, page 5-93, approximates the storage life of butter patties to be 18 months.  (Page 22, para 3a(4))

9.

B.  65-70 percent.

Table 5-7 of DOD 4145.19-R-1 extracts, page 5-99, lists the preferred relative humidity for the storage of natural cheddar cheese at 65 to 70 percent.  (Page 22, para 3a(4))

10

D.  540 days.

Table 5-7 of DOD 4145.19-R-1 extracts, page 5-99, lists the approximate storage life of natural cheddar cheese at 540 days. (Page 22, para 3a(4))

11.

C.  12 months.

Table 5-8 of DOD 4145.19-R-1 extracts, page 109, lists the optimum keeping time of canned sliced bacon, stored at 90 degrees F, to be 12 months.  (Page 24, para 3b(3)(c))

12.

D.  100 months.

Table 5-9 of DOD 4145.19-R-1 extracts, page 5-119, lists the approximate storage life of dehydrated green beans to be 100 months.  (Page 25, para 3b(3)(d))

13

A.  Item pile.

Item pile breakdown is the piling of each distinctive component of ration separately.  (Page 29, para 5a)
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