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PREFACE

This report represents the completion of Phase 1 of the Food Engineering Laboratory
(Animal and Plant Products Groups) support of Military Service Requirement USN 7—1 under
the DoD Food RDT& Eng Program, Project No. 1L162724AH99A.
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SURVEY OF FOODS TO IMPROVE LOGISTIC SUPPORT AND
EXTEND MISSION ENDURANCE OF SUBMARINES

I. Introduction

A military requirement exists to increase the mission endurance of naval vessels, especially
submarines. The current food service system on submarines directly affects mission endurance.
The system is designed to use a garrison-type menu that is based on conventional food packaging
and equipment. The system satisfies the operational and subsistence requirements of onboard
personnel under routine conditions. Conventional foods, however, because of cube, weight,
and perishability factors, impose operating contraints on mission endurance that could create
serious difficulties under combat conditions. Current subsistence requirements for extended
missions exceed onboard food storage locker capacity; consequently, subsistence must be stored
in critical operating areas. This practice further restricts movement of personnel in an already
crowded environment and, under combat conditions, could impede operations. To address
this problem, it was considered essential that a survey of current and projected advances in
logistic-effective foods be conducted as an integral part of a program to modify the food service
system and improve the operational capability and mission endurance of submarines.

Logistic-effective subsistence items rank high in interest because they present the best
potential for increasing mission capability and endurance. These foods offer significant logistic
advantages and require minimal storage, preparation, and equipment usage.

The objective of this study was to conduct a comprehensive state-of-the-art survey to
identify:

a. Logistic-effective foods currently available in the military subsistence system:

b. Logistic-effective foods currently developed but not in the system that are either
commercially available or could be procured in small quantities for test purposes within one
year.

A system analysis is planned that will determine the efficiency of these logistic-effective
foods as components of alternative menu designs to be used in the current or a modified
submarine food service system. Results of this analysis will determine those logistic-effective
foods that meet the criteria for inclusion in a menu to improve capability and endurance,
while continuing to provide the sustenance and satisfaction of onboard personnel under combat
conditions.

Il. Procedure
A. Source Data
A Natick Laboratories computerized model was used to calculate and establish a baseline

of recipe ingredients and logistical requirements for a typical 42-day Navy food service menu.
The computer run provides a breakout of individual ingredients, the recipes in which each
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item is used, the day and meal for which each item is served, the issue factor, quantity of
ingredients used per recipe, and total quantity of each ingredient required for the typical 42-day
menu cycle. This information is provided in Appendix A. Each ingredient listed in the
computer run and all of the recipes in which it was used were reviewed. A comprehensive
state-of-the-art survey was conducted to determine potential logistic-effective replacements for
each ingredient. An evaluation was then made to determine the most applicable substitute
item that currently exists or could be readily developed that would most effectively meet one
or more of the established criteria. These criteria and codes for each area follow:

Inpact Criteria Code

Increase ration density

Decrease Logistical costs

Reduce number of line items

Conserve on-board refrigeration space
Reduce food service labor requirements
Reduce waste disposal

Conserve energy

NO O HEWN =

B. Selection Criteria

Some items do not meet all criteria; consequently, the selection priority is based primarily
on the ability of the substitute item to achieve increased ration density, and each subsequent
criterion has a lower priority. For example, in the computer run, Chicken, Frozen, Broiler-Fryer,
Whole (National Stock Number (NSN} 8905—00—126—3416) is specified as the chicken meat
source for Armed Forces Recipes L129 (Chicken a la King) and NOO8 (Chicken Salad
Sandwich).! These receipes require boneless, diced chicken meat; therefore, potential
logistic-effective substitutes for the specified source would be as follows:

item NSN
1. Chicken, Dehydrated, Diced, Cooked, Compressed . | 8905-00—-138-7167
2. Chicken, Dehydrated, Diced, Cooked 8905-00—-753—-6247
3. Turkey, Boneless, Frozen, Cooked 8905—-01-025—-6032
4. Turkey, Boneless, Frozen, Raw 8905—-00-926—-9221
5. Chicken, Canned, Boned, Pieces 8905—-00-753-6106
6. Chicken Meat, Frozen, Diced, Cooked Commercial

!Technical Manual 10—142, Armed Forces Recipe Service, February 1969.
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Following an evaluation of these potential candidates, item 1 was determined to be the
most applicable in meeting the basic criteria previously established. Therefore, this item is
recommended as the prime candidate for evaluating alternative menu designs in the planned
food service system analysis. If for any reason item 1 is found unacceptable, then each
succeeding item can be evaluated until an acceptable replacement is found.
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C. Quality Equivalent Factor

o A quality equivalent factor is provided for each logistic-effective ingredient recommended

to replace current menu ingredients. This factor is necessary because the parameters that

determine end product acceptability, such as, sensory attributes, physical characteristics, and

nutritional and satiety value, will vary depending on the logistic-effective replacement. Recipes

. prepared with logistic-effective ingredients may not be as acceptable as recipes prepared with

: replaced ingredients. Different preparation instructions and/or recipe modifications will be

required. Considerable subjective judgment is required to select potential logistic-effective

replacements for existing ingredients to consider in developing an alternative menu design.

Unrealistic replacements are not included in the report; however, it is recognized that some

2 logistic-effective items are more recipe-adaptable than others. The quality equivalent factor

- therefore is an estimate of the adaptability of each logistic-effective item for use in the current
42-day menu cycle recipes. The quality equivalent factor ratings are:

= Adaptability Rating Code
' Comparable (no modification required) 1

Acceptable {minor modification required)

Questionable (major modification required)

= it is important to recognize that another criterion in the development of suitable
. alternatives to the current menu cycle is customer acceptance. Developmental effort will be
. required to establish preparation instructions, recipe modification, and revisions needed to
compensate for any reduced menu acceptance as a result of substituting logistic-effective
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D. Use Factor

" A direct comparison of the cube and net weight of the logistic-effective replacement and
- the item it replaces would not indicate its true advantage. A use factor is required to establish
0y the advantage. For example, Beef, Diced, Dehydrated, Compressed is the logistic-effective item
e recommended to replace item 118 — Beef, Diced, Raw. The logistic-effective substitute has
'@ a cube of 1.16 ft3* and a net weight of 44 Ib; but one case of the Beef, Diced, Raw has
Y ': a cube of 0.87 ft® and a net weight of 50 Ib. A direct comparison of cube and net weight
‘ "The data used came out of the Federal Supply catalog that uses only US customary units

and not the metic system.
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would indicate that the logistic-effective substitute provides little logistical advantage. The
use factor must be considered. This factor is the ratio of the required weight of the
logistic-effective substitute to the weight of the item it replaces. In this example, only 0.3
as much of the logistic effective product is required to replace the item in use. Because 44 1b
of dehydrated, compressed beef will rehydrated to 150 Ib, one case will replace three cases
of frozen diced beef with the following logistical advantage.

Cases Net Weight Cube
Beef, Diced, Frozen 3.00 150.0 Ib 261 ft3
Beef, Diced, Dehydrated, Compressed 1.00 440 Ib 1.16 ft3
Logistical Advantage 2.00 106 b 1.45 ft3

E. Operational Impact

This information is provided to indicate the areas that would be favorably influenced
by each logistic-effective ingredient when substituted for the baseline menu specified item. The
impacts and assigned codes are as follows:

Impact Code

Cube reduction 1
Weight reduction

Labor saving

Energy saving

Line item reduction
Item endurance extended

Waste disposal reduction

O N O 0 b W N

Deletion

F. Other Data

The remainder of the data provided for each logistic-effective ingredient recommended
is as follows:

a Applicable recipes in which it can be used
b. Unit of issue

Replaced ingredient

P

Q

Gross and net weight
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I f.  Storage condition.

This information is self-explanatory and requires no detailed explanation.
(. Results and Discussion

A list of logistic-effective foods (Appendix B) is submitted showing candidates for a detailed
system, analysis of the current submarine food service system, and logistical support
requirements. A computer model for caculating NLABS logistical requirements will be utilized
to evaluate the current menu against alternative menu designs using the candidate items. This
analysis will determine the efficiency of alternative menu designs to improve logistics, onboard
food service system, costs, and mission endurance. Dehydrated, and dehydrated/reversibly-
compressed foods that can be stored in a fraction of the space required by their conventional
counterparts are expected to be most successful in fulfilling the prime requirement of increasing
mission endurance by reducing the weight and cube requirements of subsistence. Caution must
be exercised in developing space-saving menu cycles based on logistic-effective foods to the
point of severely limiting conventional foods. It is questionable whether long-term use of
such a menu cycle would be acceptable. Acceptability limitations of menu cycles based on
high usage of logistic-effective foods need to be addressed. It is important to determine the
degree to which substitutions can be made before a compromise in menu acceptance is reached.
- Cost and availability, which place limitations on the use of the logistir-effective foods, also
need to be addressed. Production costs of the most effective logistic-effective foods are high.
X Research and development efforts must be undertaken to advance the state of the art through
improved processing, manpower, and energy utilization to increase production rates and to
lower costs. Industrial capabilities for the production of logistic-effective foods are potentially
: favorable, but at present, are limited to a few producers. To encourage industry participation
- emphasis should be placed on research programs that concentrate on technologies, processes,
o and systems that can be adopted by industry with minimum investment and technical effort.
It is important that the procurement base be expanded consistent with meeting the requirements
of the current as well as of the new generation of improved food service systems.

TalaTaTa
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IV. Conclusion

; The basic objective of the improved system can be achieved by increased use of

i logistic-effective foods. Tests will be required to determine at what level such foods could

9 be used without compromising menu acceptance. Impediments to their use could be one or

- a combination of the following:

Cost; '
i b. Availability;

¥ c. Acceptability.

Present and planned research and development efforts should be directed towards
development that will lower costs, improve product acceptance, and increase industry
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; participation. Intensified efforts are required so the full potential for use of logistic-effective
foods can be realized in the improved food service systems. A review of the 42-day baseline
menu shows that the rate of development by NLABS of logistic-effective foods currently exceeds
the rate of their absorption into the military subsistence system.

V. Recommendations

Reasons for the slow acceptance and use of logistic-effecive foods in the military subsistence
system should be determined and an imirnediate effort undertaken to eliminate existing
impediments to their use.
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APPENDIX A

COMPUTER MODEL OF RECIPE INGREDIENTS AND REQUIREMENTS
FOR 42--DAY NAVY AFLOAT MENU
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