5 by i, ¢ - UETMEREEEETE

AD/A-007 117

A SYSTEM EVALUATION OF CONSOLIDATED
FIELD FEEDING FOR THE ARMY

S ARG & e RS
3

Robert S. Smith, et al

Army Natick Laboratories
Natick, Masseachusetts

February 1975

ok 543 A ARG A SR S GO

e

SN

SRR RNE G I EINTENI G A

DISTRIBUTED BY:

Franidan Lo~ aliaki

National Technical Information Service
U. S. DEPARTMENT OF COMMERCE




o En | R.S. Smith

AT AL O Al
e O ATION SERVICE

b | ILE. ﬁﬁan&ﬁ

: ¢ M. M. Davis
4 Tl , ’“}Dmx

alfn 2 Klrelczyk

\ ¢ \
: Approved for public release; a,

disiribution unlimited. berualry- 1975




oo b R A b

. S A fv
1 DISTRIGUTIOR AAYAATY 1TV 802

gl ML g L |

o

Approved for public release; disvribution unlimited.

Citation of trade names in this report does not
consti‘ute an official indorsement or approval of the
use of such items.

Deétroy this report when no longer needed. Do not
return it ©o the criginator.




Bk e i e

TR T e TV T » R 0 U i b T— T TS TR

pai : i

e

SECURITY CLASSIFICATION OF THIS PAGE (When Date Entered)

READ IN
REPORT DOCUMENTATION PAGE S TRCTI
[T. REPORT NUMBER 2. GOVY ACCESSION NOJ 3.” RECIP|ENT'S CATALOG NUMBER
TR 75-83-0R/SA ﬁgvfﬂaﬁ 7 Jl
4. TITLE (and Subtitle) 5. TYPE OF REPORT & PCRIOD COVERED

A SYSTEM EVALUATION OF CONSOLIDATED FIELD
FEEDING FOR THE ARMY

6. PERFORMING ORG. REPORT NUMBER

7. AUTHOR(e) 8. CONTRACT OR GRANT NUMBER(s)

Robert S. Smith, ignatius E. Stefaniw,
Mark M. Davis, and Harry J. Kirejczyk

®. PERFORMING ORGANIZATION NAME AND AODRESS 10. PROGRAM ELEMENT, PROJECT, TASK
AREA & WORK UNIT NUMBERS
US Army Natick Laboratories
Operations Research & Systems Analysis Office 6.2
__[gﬂck. MA 01760 1T7762724AH99A, Task 04

19. CONTROL!.ING OFFICE NAME AND ADDRESS B 12. REPORT DATE

February 1975

13. NUMBER OF PAGES

14, MONITORING AGENCY NAME & ADDRESS(if different from Controffing Office) | 1S. SECURITY CLASS. (of thie report)

Unciassified

1Sa. DECL ASSIFICATION/DOWNGRADING
SCHEDULE

6. DISTIUBUTION STATEMENT (of thie Report)

Approved for pubiic reiease, distribution uniimited.

17. DISTRIBUTION STATEMENT (of the abetrect entered in Block 20, If different from Report)
Reproduced by

NATIONAL TECHNICAL
INFORMATION SERVICE

US Depertment of Commerce
Springhield, VA, 22151

18. SUPPLEMENTARY NOTES

Service Requirement Ident!flcation: USMC 3-3 and USA 3-6, Field Feeding
System Analysis and Design

19. KEY WORDS (Continue on reverse eide if necessary and identify by block ' umber)

Consolidation Manpower Requirem/.nts Equipment

Field Feeding Food Service Tent

Kitchen Compary Mobile Field Kitchen Trailef
Economic Analysis Division Maneuver Battalion

System Effectiveness Operation

20. ABSTRACT (Continue en revecar oide if necessary and identity by biock number)

PRICES SURJECT TO CHANDP

FoRM
DD ‘ans 1473  Emmon oF 1 nov es s onsoLETE, UNCLASS | =
1+ SECTRITY CLASSIFICATION L7 THIS PAGE (When Dara Entered)

o e S

AN B i 0 s A AR DU I PRI

it

25— 2

RN AT

e %

%

Py

o e i o




i O YT 2

TABLE OF CONTENTS

Acknow|edgements

List of Tabies & Figures

Foreword
Chapter | introduction
Chapter {1 Assumptions and Rationale for Consolidation

Chapter |il Systsm Requirements & Definitions ot Alternative Systems

Chapter IV The Food Service Company

Chapter V  Manpower Raquirements & Perfo-mcrnice of Fresent and
Aiternative Systems

Chapter VI Evaluation of Alternative Systems

Chapter Vil Conclusions and Recommendations

Appendix A Plan for Conso!idation
Appendix B Equipment Issue Factors

Appendix C Proposed Kitchen Staffings & Personnel Requirements for
Present and Alternative Systems

Appendix D Derivation of Annual Labor Costs
Appendix E fetailed Cost Derivation for Present System

Appendix F Detailed Cost Derlvations for Alternative Systems

| iy

Page
it

<4
Z

tv

AR it

16 g

21
28
39 4

4
50 ]

57 i

64
70 ]

75

v




-, e
e b/t

ABSTRACT

R 0 R

A systems analysis was perfirmed to determine the feasibi!ity and manpower
reduction potential of the Army's oresent fleld feoding syster by consol Idatting I
the kitchens. 1 Using an approved scenario involving four divisions, a plan for
consol Idation was developed. Bassc on this plan, nine alternative conceots
were evaluated for personnel reductions, cost savinis, and system effectiveness.
The concluston was that a consol idated field feeding concept for the Army Is
feasible and can result in reducing the number of kitchens in a typical
diviston from 115 to 50.

& ]

Three of the nine alternartive systems were considered superior. Of these,
the preferred system, based -on systems effectiveness criterta, employed a mix
of mobile field kitchen trailers and kitchen tents, and utilized disposable trays
and utensils to replace the standard mess kit.

Personnel reductions and cost savings which resulted from consolidation, i
using the preferred system were; a 40f reduction in food service persornel; a 58%
reduction in kitchen attendants (K.P.'s) and savings in the annual cost of the
food service operation (for the four divisions) of over $22 million,

i e s peaies ublaie
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FOREWORD

R I S - P e MOy

The Operations Research/Systems Analysis Off'tce of the U.S. Army Natick
Laborstories has an onegoing study of food service systems in combat environments

for the Army and Marine Corps. The major objectives ¢t this study are to: (I)

develop recommendations to reduce manpower requirements and to improve performance

for the existing system; and, (2) define and recommend new systers based on technological
advances, which would minimize manpower requiremente and further improve performance.

The Quartermaster School at Ft. Lee has been tasked by TRADOC to determine
the potential manpower savings associated with changing the Army poiicy of prepsring
raw food at a company level under combat conditions to preparino food at a battalion
level, As part of this task, the Quatermaster School reviewed the progress of the §
NLABS study and requested NLABS tc expedite its efforts to evaluate the potential
manpower savings associated with alternative consolidated feeding svstems for use i
under combat conditlions. This report documents the results of this effort. i
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CHAPTER i

INTRODUCT ION

Background

Throughout the history of the Army, the predominant mode of feeding In the field
has been in company level groups ranging in size from 100 to 250 men. This company
fevel concept is the product of an evoiutionary process which dates back to the
Revoiutionary War period. The establishmunt and continuatior of feeding at the
company level in the Army has been tradiiionally asscciated with the fact that the
company is the basic administrative, social and tactical unit within the Army .

Of prime Importance has been the need for some companies to operate independently
under combat conditions, thereby requiring a separate subsistence capability.

With the company feeding policy, food service is under the direction of the
unlt commander who is primarily responsible for assuring that his soldiers are
provided adequate subsistence. Each company is authorized a complete field kitchen
and the requisite food service personnel. Furthermore, the food service staff has
to be augmented by lower grade enlisted personnel (kit-ten attendants), who perform
sanitation type functions and assist the cooks, on a duty roster basis. The unit
commander, in supplying subsistence to his troops, is dependent upon the Class |
supply system which provides combat rations and raw food for his company kitchen
on an established cyciical basis.

The current company feeding system is extremely simple in terms of equipment
and organizationai structure. HR:wever, when this systam is required to provide
subsistence for a iarge theater ot operations, it becomes massive in scale.
Consider, for example, the expense incurred annually by this system in support
of a typical division of 16,574 soldiers operating unds:, combat conditions:

Food $16,233,000
Labor 12,670,000
Transportation 2,148,000
Fuel, Water, Equipment 1,865,000
Total Annual Cost $32,916,000

in the labor category above, 1072 personnel are required to make this system
furiction. This represents approximately 6.5% of the total division strength.

It is apparent from the above figures that the current system of combat feeding
uses substantial amounts of scarce labor and other resources. The Army policy of
preparing food in company level kitchens for 100 to 250 ftroops dictates the current
high level of resource use in this system. It is well-known that the smaller the
kltchen operation the less efficient it Is. Therefore, the expenditure of these
critical resources can be substantially reduced if this company kitchen concept
can be relieved.

|Presco*r*l', S.C., "A Survey of Rationing and Subsisterce in the United States
Army, 1775 to 1940," National Defense Research Committee, Office of Scientific
Research & Development, Washington, DC, March, 1944,

\.
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Ouring the past thirteen years, the Army has experienced signiflicant increases
in the cost of labor, An E-5 of 1962 was paid approximately $3,700 (direct wages
and benefits) annually, By comparison, his 1975 counterpart is paid $9,584, This
aimost threetoid increase in wages and benefits is even more significant when other
costs are considered. For example, the current annual labor costs (including support,
training, medical, etc.) for an E«5 cook totals $13,548 per year. Waen labor costs
were substantially lower, the numder of support troops was not as major a concern
as It is today., Because of this increazsed cost of labor, the Army's current efforts
are to increase the "teeth to tall ratio" by reducing *he number of support troops.
With this objective in mind, it is essential that the manpower requirements for
food service be re-evaluated. in this evaluation, it is important that mission
requirements are not compromised. However, (¥ s of equal importance that reasonable
alternatives for feeding troops under combat conditions be considered and analyzed
for potential manpower savings.

This report covers the potential manpower and other resource savings associated
with consolidated systems of food preparation for divisional units., Unit mission
and method of empioyment have been emphasized in this analysis and oniy those
elemente which can be acequately supplled with hot food from a3 consolidated kitchen
have been recommended for consolidation. Units with special requirements, and those
that normally operate in compact formations, have retained company-sized kitchens.

It is important to note that this analysis applies to divisionai units only
and not to Corps units. Since the organization of Corps troops Is not constant,
but is built up of units cn an "as required" basis, it is much more difficuit to
daveiop a plan of consolidation for one type Corps that will prove satisfactory tor
all theaters of operation, Further, consideration will be given to developing
consol idation pians for Corps e!anents. as part of the overall systems analysis
study of field feeding.

Objectives:
The objectives of this analysis are to:
I. Assess the feasibiiity of consoiidated field feeding for the Army.

2. Develop a rationale for accomplishing consolidation of food preparation
tor the varlous tactical units.

3. Define a plan for consolldation of food preparation including requisite
organizational and equipment changes.

4, Deflne several aiternative systems which utllize different types of
kitchen shelters.

5. Determine the manpower and cost reduction potential of these alternative
systers using the plan of consolidation.

6. Determine the economic and personne! reductions which can be achieved
through the introduction of disposables.

7. Select and recommend the preferred system(s) for adoption.




Field Feeding » The Present System

The mission of the company kltchen in the present system is to transform
the delivered food products into hot meal(s) for the troops operating under fileld
conditlons, The Office of the Surgeon General has recommended against subsisting
troops on individual or bulk operational rations for extended time periods. Thus,
there is an essentlal mission requirement for hot meals. in addition, a hot maal
is a significant troop morale factor.

Hot meal preparation in the field is conducted In the proximity of the
organic company or in the brigade field trains area. In situations where the
|4 kitchen is located near its company, meals are prepared and served at the
g kitchen site. However, this method is not always satisfactory under tactical
situations since the kitchen is vulnerable and its presence can easily compromise
the company's efforts at concealment. Further, it requires soldiers to leave their
fighting positions for extended periods of time. Since everyone cannot be allowed
to leave their positions simultaneously, the serving period is usually very long.

Alternatively, when the kitchen Is located In the brigade field trains area,
at a distance of up to 25 kilometers from the company, the prepared food must be
placed in insulated containers and delivered together with all the equipment
required to set up a mess kit laundry line. This means that fuel, water and
mest of the food service personnel must be transported to a central iocation iIn
the company area. Once the serving line and the mes. kit sanitation line are
set up, the procedure is the same as above. The advantages of this approach
over the former are: (a) the vulnerability of the kitchen is reduced by keeping
it out of the forward combat areas, (b) company concealment is easier, and (c)
the location of teeding Is generally closer Yo the troop positions thereby
reducing the duration of the meal period.

T —

] The equipment furnished with the company kitchen to prepare hot fnod is :
9 rudimentary in design and is essentially the same 2qulpment designed in 1937 ;
1 and used extensively throughout World War || and Korea. The current field
] kitchen is not a complete standardized sub-system, but rather a conglomeration

] of items of equipment Issued to each company based on unit strength. The equipment
: usually consists of a kitchen tent, range cabinets, burner units, cooking pots
with cradles, pans, immersion heaters and water cans, and various utensils.

The final configuration of a glven field kltchen, however, is dependent in large ‘
part upon the ingenulty of the mess sarqgeant. 4

ER S s S L aaic

: The use of this equipment is usually dependent on the menu which is served.

E i it varies from using the burner unit, cradle and cook pot to heat hot components

: i or water for hot components of packaged individual rations to preparing and
serving a garrison type "A" retlon menu. When full garrison type menus are

: prepared and served, the equipment has serlous deficiencies which inciude but

i are not limited to, lack of refrigeration, insufficient grilling capacity and

unsatisfactory hot food holding and serving equipment, The mess kit laundry

system also has serfous deficlencies. More important, however, is the Increase

in workload for the cooks and the extreme difflculties they have in preparing

complex menus for troops under combat conditions.

T TRy ——




In spite of ali the serious problems and difficulties assoctated v!fh the
existing company system of feeding the troops in the field, this system dces work

in support of combat missions. In the past year, the au*hors have observed this
system “unctioning in six different field exercisas. !n each case, the food service
srovided to the customer has, on the whcle, been good despite the many serious
difficulties that have to be overcome by the food service personnel.

General Approach

Yhe mission requirements must dictate the definition and design of the combat
food service system. Therefore, this evaluation commenced with a comprehensive
analysis of the mission functions and concepts of operation for the various units
in a given force. The initial concern was the definition of the combat force and
its overall mission assignment. Three factors determined the definition of the
deployec force that was used in this analysis: (a) The force had to be small endugh
to allow the conduct of an exacting detalled analysis; (b) the force had to be large
enough to be supported by a large food service system to make the dimensions of the
analysis meaningful; and, (c) the fcrce had to be a specific force covered by an
approvec Army scenario to insure that the most current and realistic battlefield
conditions were used.

With the assistunce of personnel from the Quartermaster School and Logistics
Center at Fort Lee, the Training and Doctrine Command's latest European scenario
was selected. A [:50,000 map of the specific area of operations was used to
dispose all assigned units (combat, combat support and combat service support)
in & defensive posture within a given corps area. By analvzing the mission and
locations of these units, it was possible to develop a plan tor consolidation
which is detailed in Appendix A. This analysis convinced the authors that significant
consol idation of food service was feasible, However, some units, due to mission
requiraments and other special considerations, had to retain their company
kitchens. Neverthelcss, the authors' plan for consolidation resulted in reducing
the average number of kitchens in a typical division from |15 to 50. The rationale
used is detailed in Chapter II.

Tha foregoing analysis provided the basis for identification of those units
which could be supported by consolidated kitchens. Once this was determined, the
different troop strengths were recorded for each of the kitchens together with
the difterent types of feeding requirements, (i.e,, on site vs, delivery), Using
these data, the various alternative systems of feeding were defined. The major
thrust ot these systems was tu minimize manpower. Also, maximum use was made of
existing and/or available equipment and supplies including the new Mobile Field

Kitchen Trailer to insure that the systems could be adopted without long term
R&D activities.

The total cost in manpower and dollars was then developed for the existing
system and for each new alternative system. These systems were then compared to
each other and recommendations offered as to which alternative systems should be
further evaluated and tested.




CHAPTER it
ASSUMPTIONS AND RATIONALE FOR CONSOL IDAT ION

The analysis of alternative systems necessitated a number of assumptions
so that all of the significant parameters ot the competing systems could be
quantified. The assumptions made in this evaluation are |isted below:

I. Specific divisional units whom because of mission requirements or
operational concepts need company kitchens will retain them, All other units
wi || be supported by consolidated kitchens at some level above the company.

2. Food service personnel wlll deliver hot, prepared food from the
consol idated kitchens to a |imited number of sfaging areas (combat tratns of
manuever battalions). Final distribution and service ot food to the consumer
will be the responsibility of company or smaller unit commanders.

3. Troops in the immediate proximity of the consolidated kitchen will be
served ot the kitchen site.

4, For the tirst 30 days of operations, hot meals will be based on the "B"
ration. Thereafter, a modified "A" ration menu will be used. Individual operational
ratlons will be consumed throughout the entire !2 months, as required, and constitute
approximately 23% of all rations served.

5. The alternative systems defined herein will be operated in a non-nuclear
anvironment. In an actlive nuclear environment, preparation and consumption of hot
meals would not be practical and units will have to depend on the individual
operational ration.

6. Food is an extremely important factor influencing troop morale and efficiency. j

Therefore, system changes should do nothing to degrade the quality of food when
compared to the present system,

It should be noted that additional assumptions, pertaining to the alterratives
and economic analysis, are contained in Chapters V and Vi, respectively.

RAT IONALE FOR CCNSOLIDATION

The level of consolidation of units for food service is variable, i.e.,
not all consolidated kitchens serve the same number of troops. Troop strengths
ot consolidated kitchens range from a low of 163 to a high of 988. The principal
criieria employed to determine which troops could be supported with hot food from
consol idated kitchens were the mission and employment of individual units. All
divisional units were considered, although no attempt was made to consolidate
the Corps Units., The major groupings of the divisional units are:

!'. Maneuver Battalions
2. Headquarters Elements
3, Cavalry Squadrons

4, Combat Support Units

5. Combat Service Support Units
5
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Maneuver Battailons = The battalion is the dasic buliding block for higher
echelon formations, i.e., brigades and divisions. Therefore, the battalion normaiiy
maintains its integrity under various tacticai conditions except for cross-attachment
of some company sized units to form combined arms task forces. Further, the
battalion's subordinate companies depend upon one another for mutual fire support.
They are also dependent upon higher echelons for most of their combat and combat
service support, Consequently, the factors which sither allow or preclude the
feeding of a hot meal will in ge. :ra: be applicable to all elements of a maneuver
battalion. Because of their ciose proximity and interdependence upon each other,
companies within these maneuver battalions can be effectively supported from
consoiidated kitchens.

Headquarter Eiements - When committed on the battiefieid, the troop population
in the immediate vicinity of headquarters installations, such as the brigade and
division command posts and the Support Command Headquariers, sweils beyond the
support capabiiity of the organic headquarters company field messes. For example,

a rypical Mechanized infantry Division Headquarters complex inciudes an augmentation
of about 275 personnel from the Signal, Engineer, Artiilery, Military Police,
Aviation, Miiitary Inteiligence, Army Security Agency, and other supporiing units
and services. It Is clearly impractical for the parent organization of each of
these smali detachments to provide them with food service. Consequentiy, the
division Headquarters and Headquarters Company (HHC) mess is normally augmented

by a unit mess from one of the subordinate elements (i.e., a company mess from

the reserve Brigade) which deprives that unit of its organic field feeding
capabillty. What is needed is an augmentation capabiiity specifically designed for
this purpose which wouid aliow consoiidated preparation and feeding for aii personnel
within these headquarters instailations. Preparation of hot food in a consoiidated
kitchen can practically support all assigned and attached troops within the
Headquarter element area. Such a capabiiity is provided by the proposed Food
Service Company discussed in Chapter iil.

Cavairy Squadrons - The organization of divisional armored cavairy squadrons
varles with the type of division to which assigned. Nevertheless, they all have a
headquarters and headquarters troop and a number of armored and air cavalry troops.
The troops are normaliy employed under squadron control, but occasionally are
employed in semi-|ndependent operatlons for |imited periods, or attached to brigades.
In elther case, the squadron or indlviduai troops are empioyed on reconnaissance
and security missions, or in an economy of force role, which normally entails
greater dispersion and mobiiity than is the case with other maneuver elements.

For this reason, thes armored cavalry troop is seldom in a position to consume a

hot meal at the kitchen site, and relles on squadron ground or air transportation
for delivery of hot meals or other rations to widely dispersed locations. Elements
of the air cavalry troop, however, must return reguiarly to a base (trains) for
refueling, rearming and maintenance. Additionally, their activity Is reduced
considerably during hours of darkness. During these periods, hot meals may be
consumed at a centra! mess within the trains area.

Because of the differences in the mix of armored and air cava!ry troops in
the various divisions, no single consol idation approach will satisfy each situation.
Nevertheless, consolidated food preparation for the squadron appears practical and
highly desirable. Sufficient transportation resources are avaiiable to accomplish
delivery to widely dispersed units. The consolidated kitchen will prepare hot food
for delivery to troops in dispersed positions and for on site feeding of troops in
the base area.




Divisional Combat Support Units

Field Artillery - Field artitlery units are normally deployed in battery
formations which are dispersed, laterally and in depth, to the rear of the forward
maneuver elements. Their mode of operation is characterized by frequent battery
displacement in response to movement of the maneuver units, and as a defensive
measure against enemy fire. The battery is a reiatively small and very compact
formation, and is ideally suited to company-level feeding right from the kitchen.
Consol idation of food service for the firing batteries under the present field
feeding system would degrade the responsiveness of the feeding system and would
require additional transportation and sanitation equipment. However, consol idated
fleld feeding of the HHC and the service battery of the battalion from a single
consol idated baTTery-Ievel kitchen is considered practical and economicat

Combat Engineers = Employment of the combat englneer battalion is dictated
by the situation to such an extent that one day the combined resources of several
companies may be committed to a major task in a certain area, and the nexi day
the unit may be fragmented and attached by platoons and squads to subordinate
maneuver elemen'l's.= Under these conditions, it is extremely difficult for the
engineer unit commanders to effectively operate unit messes at any level. The
most reliable and practical method for feeding such units would be through
combination of attachment to other messes, and the drawing of prepared, packaged
hot meals from the nearest consolidated area kitchen. The area kitchen concept is
presented in Chapter |11,

Signal Battalion - The signal battalion is organized functionally to provide
communications support to a number of headquarters elements, as well as all other
units in the division sector on an area basis. |In order to accomplish their
mission, elements of the signal battalion are dispersed throughout the division
sector, laterally and in depth. To consider consclidation of this unit at
battatlion level is clearly impractical. Even company level messing requires
considerable effort to deliver prepared meals to widely dispersed subordinate
elements. The headquarters support elements of this unit can best be served by
attachment to the augmented headquarters messes. All other elements can draw
prepared, packaged meals from the nearest consolidated area kitchen.,

Military Police Company - Employment of the military police company normally
results in fragmentation and dispersion of the unit throughout the division sector.
The most practical approach to feeding elements of this unit is through attachment
to the various augmented. headquarters messes, and in isolated cases by drawing
prepared, packaged meals from the nearest consolidated area kitchen.

Aviation Company/Battalion - It is the authors' considered opinion that under
the present system all aviation units should have organic company messes to insure
max imum responsiveness tc the peculiar demands placed on aviation unit personnel and
equipment. However, some economy can be achieved by consolidating the maintenance
battalion's transport aircraft maintenance company with the division aviation
company since they are normally co-located. Subsistence for the aviatfon battal ion
was conscl Idated into two kitchens, one for the HHC and the aviation general support
company and one for the assault helicopter company and the transport aircraft mainten-
ance company of the maintenance battalion.




Air Defense Arttilery - Units of the ADA battalion are normally dispersed
throughout The division sector o' provide air defense on an area basts, as well
as point defense of certain critical ingtallations. Even at battery level, feeding
a hot meal to widely dispersed firing sections - is a very demanding, time~consuming
and inefficient proposition., These units can be much better served by relfeving
+hem of field kitchens entirely, and having them draw prepared meals from the
nearest consolidated area kitchen, ' :

Divisional Combat Service Support Units - Units of the division support
command are generally organized To provide logistical support on an area basis.
Elements of these units are usually grouped functional ly around major logistical
instaliations such as the brigade trains and other support installations further
to the rear. With the exception of the Division Support Command (DISCOM} HHC
and the Medica! Battalion, all other DISCOM units can be effectively fed from the
consol idated area kitchens, many of which will be co-located with the various
logistical groupings. As a major subordinate headquarters (often also acting as
the division rear command post) the DISCOM HHC mess section should be augmented
to provide capability of feeding all personnel in the immed fate vicinity of the
DISCOM headquarters, including the headquarters of the S&T and the maintenance
battalions which -may be co-located, The Medical -Battalion shouid retain company-
ievel kitchens to facllitate patient feeding and support 24-hour operations.

Based on the preceeding assumptions, rationale for consolidation and the
TRADOC scenario, the four divisions were analyzed to identify where kitchen
consol idation would be practical. The results of this consclidation, which are
detailed in Appendix A, are shown in Table l. It is important to note that-a-
significant number (109) of kitchens have been retained as company size kitchens
due to mission requirements. Nevertheless, the proposed consolidation will reduce
the total number of kitchens for the four divisions from 44| to 197 and the average
number of kitchens per division from 115 to 50, N .

The results of this analysis together with the scenario dimensions, Troop
piacement densities, efc., were used to design the consolidated kitchens for each
of the alternative systems. '




TABLE |

CONSOLIDAT ION SUMMARY
KITCHEN REQUIREMENTS BY CAPACITY (4 DIVISIONS)

3

Capacity of inf. Div Inf, Div No of , |
Kltchens Armor Div (M) (M) tnf Div Klfchen52‘
; 100 19 19 19 21 78

200 9 8 8 6 31

300 I I 2 4

400 10 0 19 10 40

500

6GC 6 4 5 I 16

700 I i | 3

800 7 7

900 5 5 6 I 17

1000 _ _ . A .
TOTAL3 50 48 50 49 197

2Numbor of kitchens of each slze

3Number of kitchens per dlvislon

Thls Mechanized Infantry Divislion has 5 Tank Battallons and 6 Infantry Battallons.
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CHAPTER L1t
SYSTEM REQUIREMENTS AND DEFINITION OF ALTERNATIVE SYSTEMS

The deTermnnaTIon of equipment and sTafflng levels for the alfernaTive systems
must be based on certain consfrainfs which govern their operation. These constralints
2gnclude: ‘ |

I. Supporting the food service needs (hot meals) of the entire dfvision
‘for up to a I2-mon+h period. 4

2, Providung up to fhree hot meals per déy {when Trodbs are in rear éréas).

3. Havung sufficient flexibility to be used in a variety of tactical and
geographical conditions. .

4. Providing multi-course hot meals ranging from a "B" ratfon to a modified
"A" ration. These meals must constitute a ‘balanced, highly accepTable diet
meeting established nutritional standards.

5. Having sufflclenf water for cooking and kitchen sanitation purposes only.
Water for drinking, mess kit sanitation (where applicable), and personal hygiene
although Included in the costs, will be the responsibility of the individual
companies.

6. Having adequate responsiveness to support local variations in customer
foad caused:by temporary functional groupings of troops and units which are attached
for raTions.

7. Operaflng under blackout conditions.

'Deflnifion of Alternative Systems

This analysis considers three alternatives for combat feeding systems which
consist of both company. and consolidated kitchens. Within each alternative there
are three different options for hot food delivery and service. Each alternative
can be combined with any option ylelding nine possibie systems as shown in o
Table 2,
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TABLE 2

SUMMARY OF ALTURNATIVES AND OPTIONS
FOR CONSOLICATED SYSTEMS

Alternatives

2

3 {

M=-1959/i975 kitchen with
tents; standard insulated
contalner &nd mess kit

Fbpﬂons M-1959/1975 kitchen
with tents; s.ndard
Insulated contalner
B and disposable trays
and utensils

M=-1959/1975 kltchens
with tents; dlsposable

C Insulated contalner
and disposable trays
and utensils

Combination of MFKT,*
#-1959/1975 kitchens
with tents; standard
insulated container
and mess kit

Comblination of MFKT,
M=-1959/1975 kitchens
with tents; sta..dard
Insulated contalner
and disposable trays
and utensils

Comblination of MFKT,
M-1959/1975 kltchens
with tents, disposable
Insulated contalner
and disposable trays
and utenslls

MFKT's only;
standard insulated |
contalner and mess
kit

MFKT's only;
standard insulated
container and
disposable trays
and utensils

MFKT's only;
disposable 5
insulated container |
and dlsposable trays
and utensils

#MFKT - Mobile Fleld Kitchen Traller
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it should be emphusized that al! alternatives are based on the seme concept
for consoildation and thus consist of the same number of kitchens (i97),

Alternative | - This alternavive utiilzes the present M-1959 kitchen and
equipment in sltuations up to 549 trocps assigned. This kitchen Is augmented
with additional standard equipment when used for the higher feeding strengths.

A new kitchen designated M-1975, is employed for feeding over 549 troops sinrce
the caparity of the M-i959 kitchen is exceeded above this ievel, The M«1975
kitchen (Figure |) is housed In a general purpose medium tent, and uses the same
equipment as the staidard M-i959 kitchen, Existing items of equipment, (ranges,
burners, etc) have been added to meet feeding strength requirements.

Alternative 2 - Th's concept used the new Mobile Fieid Kitchen Tralier (MFKT)
where troop assi¢nments do not exceed 349, and M-1959/M-1975 kitchens where over
349 troops are assigned. This aiternative assumes that the MFKT is not adaptable
when combined into multipie units for higher feeding ieveis, even though It has
proved efficient in company-size operations. Therefore, the M-i959 kitchen is
utillzed where troop assignments range from 350 to 549, while the M-i975 kitchen
is used where troop assignments range from 550 to i000.

Aiternative 3 - in this aiternative it is assumed that the MFKT is adaptabie
and can function proper!y when two or more are combined into consolidated kitchens.
Therefore, all four divisions are equipped soleiy with MFKT's which are used In
various muitiples depending upon feeding strengths. (One MFKT for up to 349; two
MFKT's for 350 to 649 troops; three MFKT's for 650 to 1000 troopsi. An artist's
concept of three MFKT's being uttiized as a consoiidated kitchen is shown in Figure 2.
This concept envisions three MFKT's belng grouoed together with foiding ramps
(covered by a soft shelter) among them. Additionai ranges and work tabies can be
piaced on the ramps, when required.

Each of the preceeding alternatives can be combined with any of the three
options listed below, (i.e., the optlons are independent of the alternatives).
These cptions primariiy affect the sanitation workload (i.e., the type of mess
gear and containers to be used to transport the food).

Option A - This option requires that soldiers use existing mess kits and
eating utensils. Therefore, a number of mess kit iaundry !ines must be maintalned,
one iocated at the kitchen for those troops who are served there, the remainder at ’
the various companies in the forward areas. Aithough water and equipment for the
iaundry mess kit line is the responsibility of each company, the manpower to operate
these lines will come from the uttendants assigned to the kitchen, |In this option,
hot food is transported in the standard insulated container which is sanitized at
the kitchen., Because of the use of mess kits and insulated containers, sanitation
requirements are greatest with this option.

Option B - The standard mess kit is replaced with a compartmented disposable
tray and the canteen cup is used for beverages. Disposable eating utensils are also
used. A disposable wipe s provided for cleaning the canteen cup. The sanitation
workload is greatiy reduced with vthis option, as laundry lines are eliminated in
forward areas. As with Option A, food is transported using the standard insulated
container which requires sanitatlon at the kitchen site.

Option C - Thils option is the same as B except a disposable insulated food
container is utiiized. The sanltation workload is therefore minimum with this option.

12
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dated MFKT's,

i

Artist Concept of Consol

Figure 2.




Equipment - Al|l systems utilize the standard range cabinet with Me2 burners,

cook%ng pots with cradies, immersion heaters and water cans, and varicus utenslis,
Each kifchen also has one or more 2-i/2 ton trucks, 400-gallon water tratiers and
I-1/2 ton cargo trallers, as required by the size of ths kitchen., The kitchen is : i
housed In either a tent or traller depending upon the altearnative, A detalled 3
equipment iist Is contained in Appendix B. [ .

Fiow of Food 3

The flow of food iIs the same as the present system under all three alternatives, § ;
with one exception. In the current system, the kitchen generally assumes responsibility |
for the distribution and searvice of food to the troops. In the alternative systems, f
consol idated kitchens only distribute the food to a stagino area (battalion combat I
trains), where it is picked up by the individua! companies which assume responsibility l
for its final distribution and service. At the time of the next food pickup, the |

i
}

T

companies bring back the empty containers to the combat trains area where kitchen
personhel assume responsibtiiity for transport back to the kitchen for sanitation.

e
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CHAPTER 1tV
THE FOOD SERVICE COMPANY

The concept of consoiidation employed in this analysis Is dsependent upon two
significant changes in the division food service organizational structure:

i. The addition of a field grade cfficer position (Major) to head up the
division food service office ani eercise statf supervision over the division's
entire food service operation.

2. The creatlon of a food service company to assume responsibility for
operation of the consolidated area kitcheons.

Discusslon = The proposed fcod service organization is designed to function
with consolidation 2bove the present company level kitchen. An orcanizational chart
for this food service company is shown in Figure 3. This company wili provide an
effective means of feeding those widely dispersed divisional elements whose mission
would make it unduly burdensome and inefficient to operate consolidated kitchens.
Under this organization, a food service company will be assigned to each Supply
and Transport Battaiion, Support Command of Armored, Infaniry, and Infantry
(Mechanlzed) Divislons. The company headquarters consists of a headquarters section
which provided command controi and administrative support for the company, and an
augmentation section which provides the necessary cooks and equipment to increase
the feeding capacity of the HHC mess teams required by the plan for consolidation
(Appendix A).

Two food service platoons, each consisting of a platoon headquarters and
five area mess teams operate the ten area kitchens. These kitchens are to provide
hot food to all divisional and non-divisional units within the division area who do
not have an organic feeding capability.

Responsibilities - The food service company will be responsible for a number
of activities which Include:

|. Operating ten area kltchens in the brigade and division support areas,
each capable of supplying 400 men with three hot meals per day.

2. Packaging prepared meals in appropriate containers (including :nsulated
contalners) for transport to the point of consumption,

3. |Issulng disposables, when used, and abpropriafe cond iments.
4, Sanitizing shipping containers rei irned by supported units,
5. Augmenting designated headquarters messes wlth personnel and equipment.

6. Obtaining its own rations at the nearest Class | distribu*ion point
and water at the nearest water supply point.

7. Performing limlted organizational malntenance on assigned vehicles,
weapons and equipment.

Rl B 5l il b o gt
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Concept of Operations - Based on guidance from the Division Food Service
Officer, the Company Commander depl.ys the ten area mess teams in the most convenient
and accessible locations for ths units to be served, Whenover possible, the areas
kitchens should be co-located with other logistical activities such as brigade
trains and major DISCOM Instailations. The general locations of the area kitchens
could be a mat*er of standard practice to simplify the location problem for the
kitchen as well as the customer., A schematic of one possible defensive deployment
of the unit Is shown in Figure 4,

The area kitchens Issue prepsred meals to units o request, amd malntain simple,
informal records accounting for the number of meals and any none-disposable containers
Issued to each unit. Units served by these kitchens will be required to return aii
non-disposable items prior to drawing their next meal.

Individuals or small groups may be fed directly from the kitchen at the
discretion of the mess steward. Otherwise, the supported units are responsible
for transport and distribution of the meals. The time period during which meals
will be available for issue would be publishea in appropriate logistical orders
and plans. The food service company is fully motile in its own organic vehicles.
A summz.y of personnel and major enuipment requirements for the food service
company is shown in Figure 5.
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General Deployment Scheme for the
Divisional Food Service Company.
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AUGMENTATION SECTION

i

9 E4 COOKS
(3 ALSO DVR)

1 E5 SR WH VEH RPMN(DVR)

oY g e B
1 LT X0 1 '
1 E4 DVR/RTO 1

6 MOTOR SGT
E4 WH VEH RPMN(DVR)

LY SGT

E6 SUPP COMMD SGT
E4 ARMORER (DVR)

1 6
1 4 FLD RADIO RPMN(DVR)

. e

5 E4 COOKS
(2 ALSO DVR)

2 FOOD SERVICE PLATOONS

1 E7 SUPERVISOR 1 E6 1ST COOK

1 E6 1ST COOK 1 E5 28D COOK

1 E5 2D COOK 2 E4 COOKS (DVR)
1 E3 APPR COOK(DVR)

OR

/_—— 10 MFKT MESS TEAMS \
! E6 LST COOK

E5 2ND COOK
E4 COOK (DVR)

1
1

Figure 5 Food Service Company Personnel
: and Equipment Summarv
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CHAPTER V
MANPOWER REQUIREMENTS & PERFORMANCE OF PREENT

AND ALTERNATIVE SYSTEMS

Manpower Reqiirements for Alternatives

The staffing requirements for the three types of kitchens, (i.e., M=1959,
M-1975 or MFKT) operating at various levels of feeding are detailed in Appendix
C and were established using a combination of:

|. Work sampling data from Army and Marine Corps field exercises.

2. Data from Army and Marine Corps staffing guides and T.0.E.'s.

3. Data based on testing of developmental field kitchens, ;
4, Data from institutional sources.

Table 3 presents a summary of the food service manpower requirements (by
grade) for the present field feeding system and the three alternative consolidated
systems considered in this report. This summary of manpower requirements for the
alternative systems is based on the pian of consolidation detailed in Appendix A,
and the proposed staffing levels for the types of kitchens (i.e., tents or MFKT's)
feeding at various levels which are detailed in Appendix C.

As can be seen from Table 3, the total manpower requirement for alternative
2 is less than that for alternatives | or 3, This is because alternative 2 employs
the MFKT to feed at the lower levels (up to 349), and this kitchen is more efficient
at the lower levels than using the M-1959 kitchen tent. Also, the M-1975 tent which
has been proposed for use at higher levels is generally more efficient than using
2 or 3 MFKT's. Alternative | is slightly less efficient than alternative 2 because
It also atilizes kitchen tents at the lower feeding levels which are less efficient
than MFKT's at these levels. Alternative 3, which utilizes MFKT's at all levels,
Is slightly less efficient than either of the two other alternatives. This is
due to the fact that a kitchen operating out of a tent can be easily tailored by
the addition or deletion of a cook or a range as *he number of people subsisting
tfrom the kitchen changes. However, when the capacity of the MFKT{(s) being
utilized |s exceeded, an entire additional MFKT along with :ts appropriate
staffing is required resulting in the inefficient use of the additional MFKT and

manpower .

Referring to the Optioits shown in Table 3, the differences in steffing
between Options A and B reflect the increased manpower requirements for the operation
and maintenance of the mess kit laundry lines required with Option A for proper
sanitation of mess kits. Option B, which utilizes a disposable Tray and utensils
does not require a mess kit laundry |ine. Option C, which utilizes disposable trays,
utensils and disposable food containers further reduces the manpower requirements
of Option B. However, the additional reduction in the sanitation workload associated
with Option C is not considered significant enough for the smaller kitchens to produce
the savings of an additional attendant. Nevertheless, Option C does produce a saving
of one additional attendant for kitchens with 650 or more troops assigned.

21
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TABLE 3

S i ST GO s s d I B TN e A
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FOOD SERVICE STAFFING REQUIREMENTS FOR PRESENT AND ALTERNATIVE

CONSOL IDATED SYSTEMS BY GRADE (4Divisions)

Alternative

,\,4.1‘.'3,

Grade Present [ 2 3
04 0 4 4 4
03 4 8 8 8
02 4 16 16 16
w02 20 20 20 20
Es 4 8 8 8
E7 44| 209 209 Z09
E6 425 294 294 325
ES 838 320 289 293
E4 626 371 367 365
E3 -—= 191 191 232
TOTAL 2362 1447 1406 1480
Option A:

Attendants 1725 1104 1104 1104

TOTAL 4087 2545 2510 2584
Option B:

Attendants -——- 733 733 733

TOTAL 2174 2139 2213
Option C:

Attendants -—- 689 689 639

TOTAL 2130 2095 2169
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in computing productivity, it Is assumed that aii personnei work a i2-hour
day, seven days per woek, The number of consumers Is 64,223 which ts the strength
of all four divisions.

Figure 6 shows that the productivity for the present system is 3.9 meals per
man-hour. By compar!son, productivity for any of the three alternatives Is
significantly increased. For axample, worker productivity for Aiternative A
is 6.3 meals per man-hour, a 62% increase over the present system.

Again referring to Figure 6, it can be seen that options within aiternatives
foliow a similar pattern from one aiternative to another and ali of these
alternatives/options resuit in significant productivity increases over the present
system. The productivity in meals per man-hour for Alternative 2, a combination of MFKT'§

for small units and tents for large units, is siightiy higher than that for Alternative !
| (all tents) or Alternative 3 (all MFKT's) ruogardless of the option. Since all

three alternat!i /e systems are based on the sams plan for comnsolidation of the ;
divisional unit, Figure 6 suggests that the type of kitchens authorized, tent or MFKT,
has oniy a marginal eiiect on a system's productivity, while the options within
aiternatives, (i.o., whether or not disposables are used) have a much greater effect 3
on the system's productivity.

Alternative System Productivity

|
%
;?
A good measure of a feeding system's performance is the number of meals produced ¥
per man-hour of time expended (. stem productivity)., The productivity of a feedim !
system is dependent upon many var ables such as: menu, condition of food (pre- §
prepared or raw ingredients), types of service being offered system capacity, and

type and layout of equipment, etc. Taking all these factors into conslderation for -
the existing system and the alternative systems, system productivities were computed
ans .~e shown in Figure 6. This figure consists of a bar graph depicting the
productiviiy in meals per man-hour for the existing system and each of the three
alternative systems with Options A, B, and C. Productivity for the existing system

is shown as a |ine at the bottom of the graph. Each bar graph for the alternative
systems is based on the manncwer requirements for -.iternatives and options which

are detailed in Table 3. Thesc manpower savings include all personnel with a food
service MOS, all attendants, and all pe: sonnel assigned to the Food Service Company.

A
i

&
g
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Figure 7 presents a graph on a kitcien productivity in meals per man-hour as a }
function of kitchen size. Plotted is th: productivity for kitchens with tents and
also for MFKT's. As can be seen from Figure 7, productivity increases rapidly as :
kitchen size increases from company level (100-200) to some higher level (600-800)
at which point further gains in productivity accrue at a decreasing rate suggesting
that consolidation above the battalion level would not produce any additional
significant manpower savings with existing equipment,

Alternative: System Manpower Savings

The manpower requirements of the various alternative systems are greatl!y reduced
as compared to the present system, The cxtent of these savings is presecnted in Table 4.
Food service personne! savings range from 956 with Alternative 2, & 40% reduction, to
882 with Alternative 3, a 37% reduction.
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Options

Food Service Pers.
A

Kitchen Attendants
TOTAL

B

Kitchen Attendants
TOTAL

c

Kitchen Attendcnts
TOTAL

RRECET AESIRE T T AR kic g2 PR AT W
TABLE 4
SYSTEM MANPOWER SAVINGS COMPARED TO PRESENT SYSTEM
Alternatives
| 2 3
921 (39%) 956 (40%) 882 (37%)
621 (36%) 621 (36%) 621 (368)
1542 (38%) 1577 (38%) 1503 (37%)
992 (58%) 992 (58%) 992 (58%)
1913 (47%) 1948 (48%) 1874 (43Ca)
1036 (60%) 1036 (60%) 1036 (60%)
1957 (48%) 1992 (49%) 1918 (47%)
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Reductions in kitchen attendants are even greater, ranging from 1036, a ©0%
savings, with Option C to 621 for Optlon A, a 36% savings. Even though Kkitchen
attendants cannot be cut from the T,.0.E., the reduced requirement tor their services
would be expected to improve the combat effectiveness of divistonal units,

]
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CHAPTER VI
EVALUATION OF ALTERNATIVE SYSTEMS

There were two major factors considered in this evaluation: (a) total
system cost and (b) system effectiveness. Any field feeding system offered
as an alternative to the existing system must be cost effective in addition
to meeting specific performance (effectiveness) criteria. Therefore, each
of the alternative systems is designed to insure that the level of effective-
ness in furnishing hot, acceptable meals is at least equal to that of the
existing system.

In the economic analysis performed herein, the total annual cost of
providing food service to the four divisions (in a European scenario) was
completed using well-known techniques. Total costs for each alternative and
option were then compared to the total costs for the existing system to
determine cost ef‘ectiveness.

To insure thit all important factors of systems effectiveness are
considered and quantitatively rated in this evaluation, the performance
characteristics of each alternative system are quantified, weighted as to
relative importance, and then compared to those of the present system.

By this method, an overall system's effectiveness rating is developed for
each alternative. It is noted that the subjective weightings given to the
various system effectiveness factors are based upon the experience and best
judgment of the authors. The reader is encouraged to use his own best
Jjudgment, establish his own weightings and re-calculate the effectiveness
ratings.

ECONOMIC ANALYSIS

Methodology

There are saveral accepted techniques for analyzing and comparing the
financial aspects of alternative systems. These include the payback period,
uniform annual cost, net present worth, and rate of return methods. The
uniform annual cost method is_preferred in evaluating proposed alternatives
to existing military systems.* Hence, this procedure will be used in this
economic analysis.

The uniform annual cost procedure combines the investments and recurring
annual costs associated with each alternative into an equivalent single
annual expenditure by considering the time value of money and the use of capital
recovery factors over the total economic life of the project. Z

1 AR 37-13 "Economic Analysis and Program Evaluation of Resource Management,"
HQ, Dept of the Army, Washington, D.C., April 1973,

Grant, E.L. and Ireson, W.G., "Principles of Engineering Economy," The
Ronald Press Co., New York, N.Y., 1964.
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Assumptions %

Certain assumptions are required in the performance of an economic analysis.
In this analysis these assumptions are:

1. The age of the equipment presently being used in the existing system
is homogeneous (i.e., some items are brand new, while others approaching
wearout are about to be replaced with the remainder equally distributed between

these extremes). Thus, the annual investment expenditure for replacement 3
equipment in the present svstem is given by the ratio C/L where C is the !
cost of the equipment in dollars and L is its economic 1ife in years.

2. Tke analysis includes all system costs incurred during 12 months
of operation.

3. The discount rate used is 10%.

4. Selaries, benefits, and all other costs remain constant over the
period of analysis.

gt A i e e

5. Troop strengths remain constant over the period of analysis.

6. The menu selected is assumed to remain the same for all alternatives.
Thus food costs remain constant and do not affect the outcome of the analysis.

P e

il ®

System Cost Elements

For purposes of this analysis, the food service system costs are g
comprised of the following components. 3

Food Costs: i i

Food costs are the same for all alternatives and are calculated on a mix : 3
of 77% "&" and “"B" rations, and 23% operational rations. An assumption here is : ,
that "B" r~tions will be used during the initial month and then veplaced with ‘ !

"A" rations for the remainder of the operation. Food costs are based on
December, 1974, prices.

Labor Costs: |

There are five factors which comprise the total cost to the military for
maintaining a scldier. These are:

1. Salary and benefits;

b S : ot il SN S s et i

Support costs (medical, subsistence, clothing allowances, etc.);

Training costs;

(e sl

2.
3.
4. Rotation costs; and
5

. Initial clothing and accession costs.
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To use the methodology described earlier, each of these factors must
be converted into a uniform annual cost. Appendix D shows the detailed
calculations that yield the uniform annual costs for each pay grade.

It is important to note that salaries and benefits account for only
58% (max) of the tctal cost for food service personnel and 62% of the total
cost for kitchen attendants.

L 2 2 Y B
e e . S

Labor requirements for the present system, as described in Chapter V,
are based on the 441 kitchens for the four divisions. The labor costs were 4
computed using the manpower requirements detailed in Chapter V and the
personnel costs cited in Appendix D.

Food service personnel requirements for the alterrative systems are
based on consolidating to 197 kitchens.

Equipment Costs:
In the present system, equipment costs are calculated on the assumption

of homogeniety of age for the equipment presently in existence, as stated
in the assumptions.

For the alternative systems equipment costs are divided into two :
categories, equipment presently in the system and new equipment. Initial
new equipment expenditures for the different alternatives are given as

follows:
Alternative New Equipment Cost ($) ?
1 44 - M-1975 Tents 88,000. ?
2 44 - M-1675 Tents, 109-MFKT's 960,000.
3 313-MFKT's 2,504,000.

New equipment costs are calculated using a capital recovery factor
| for the estimated 1ife of the equipment. The calculation of the cost for 5
| present equipment depended upon the assumption of homogeniety of age in
| decermining annual costs.

| Fuel Coscs:

In the present system, fuel costs are based on the fuel consumption of
an average size kitchen (146 troops). They have been adjusted to reflect
reduced consumption for the period of time that the troops are subsisting
on individual cperational rations. The cost per gallon is the current price
of the fuel delivered in Europe. For the alternative systems, fuel costs are
determined based on an average kitchen size of 326 troops and the extent to
which disposables are introduced into the system.
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{ Water Costs:

Water consumption is based on the same kitchen size for each of the
alternatives as used in fuel cost calculations (i.e., 146 troops in the
present system, 326 troops in the alternative systems) and the extent to
which disposables are employed. The cost per gallon is calculated on the
labor costs of the troop units producing the water.

Transportation Costs:

Transportat1on costs per ration were obtained from an analysis of the i
existing system.! These include shipping the food from the U.S. through 3
port of entry to the rear depot. From there, seni-trailers deliver it to 1
the brigade trains. This cost includes traasportation from the U.S. to the 3
brigade trains.

The cost to transport food remains the same for all alternatives.
Disposable transportation costs are added in Options B & C.

st R, et

. Disposable Costs:

There are no disposables used in the existing system. In the alternative ]
systems, Option B includes a disposable tray and utensils. For Option C,
disposable insulated food containers are added.

Results and Analysis

In reviewing the figures in Table 5, several points must be emphasized.
There are, in effect, two separate analyses being performed. The first
analysis consists of three different kitchen configuration-alternatives
(i.e., tents, combinations of tents and trailers, all trailers) for the
proposed concept of consolidation previously discussed in Chapter III.

The second analysis concerns itself with the application of disposables
at different levels and the resulting savings of kitchen attendants as more
§ disposable items are introduced into the system. j

Option A in each alternative represents the first analysis mentioned
above and Options B and C the second. In reaching a conclusion, one must
first select the most desirable alternative compared to the present system
(c.vhor 1A, 2A, or 3A) and then evaluate if the alternative is further enhanced
by the iniroduction of disposables (Options B & C).

e

Table 5 shows the uniform annual costs for each of the alternatives and
the present system. The associated labor costs needed to support these
- alternatives are also presented with the resulting savings in comparison to
1 the present system. Explanations of the individual component costs are given
in the following sections of this report with detailed derivations presented
in Appendices D, E. and F.

ST B W Ah WP o) L P

! Bonczyk, T.S., et. al., "An Analysis of the Present Army Field Feeding
System," NLABS Technical Repoﬂ; to be published in April 1975.
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The fo!lowing observations are made based on the results shown in Table 5:

l. Differences in doliar savings between alternatives with the same option
are negligible while differences between options within an alternative are
substantial, The inferences here is that the choice of option is far more
critical than the choice of alternative.

2. All the alternative systems utilizing options A or B provide substantial
eavings In annual operating costs when compared to the present system. These
savings range from o high of $22.15 million to $19.48 million., Those alternative
systems utilizing option C actually result in cost increases ranging from $0.7I
million to $2.01 miilion,

3. [If kitchen attendant l|abor costs are excluded, Alternative 2-A provides
the greatest cost savings, $14.70 million annually.

SYSTEMS EFFECTIVENESS

Methodology

An analysis was performed to determine the overall effectiveness of each of
the nine alternative/options. This analysis is based on the extent to which each
meets the fol'lowing performance characteristics, as compared to the present
system:

Manpower Requirements - includes the tota: number of food service personnel
and kitchen attendants required by each system.

Annual System Cost - total annual cost, inciuding perSonnel costs, material
costs, tansportation costs, and the cost of food and other consumables.

Logistical Impact - effect of increased or decreased demand on cargo |ift
and storage facilities.

Mobiifty = cross-country mobility; capabillty to keep up with the supported
units and still deliver the product. Includes the time, effort, and equipment
required to sanitize individual mess kits for Option A.

Food Quality (Acceptance) - the capability of the system to maintain prepared
food in an acceptable condition throughout the transport and delivery phase.

Convenience to Consumer - the distance the soldier walks to the feeding site.
The need for the soldier to return to this site to wash his mess kit.

Sanitation Requirements - the overal!l sanitation workload including individual
mess kits (where required), as well as all kitchen equipment, utensils and pots and
pans.
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Tactical Compatibility - effect on unit®s 1ight, noise and camouflage
discipline. Capability to deliver as close as possible to tactically
disposed elements with minimum degradation of their combat effectiveness.

Fuel and Water Consumption - amounts of fuel and water required daily
for proper operation of each system.

Initial Capital Expenditure - procurement cost of new equipment, including
the MFKT.

Considering each of the above éharacteristics. a numerical value was then
assigned to each system based on the following relationship to the present
system:

2 - Significant advantage over present system.

1 - Moderate advantage over present System.

0 - No significant difference from present system.

(1) - Moderate disadvantage over present system.

(2) - Significant disadvantage over present system.

NOTE: Values in parentheses are negative.

A1l assigned values were then weighted by a factor of 1 to 3 depending on
the relative importance given to each characteristic:

1 - Minor importance.

2 - Major importance.

3 - Overriding importance.

The weighted values were then computed by multiplying the numerical
performance value by the relative weight to obtain the results shown in
Table 6. For example, the value for Factor A of Alternative 1, Option C, is
obtained by assigning a numerical performance value of 2 and a weight of 3.
The product of these two values yields the resultant weighted performance
value of 6.

Discussion

The following discussion of results is based on the comparisons of
alternative systems presented in Table 6 and shown in Figure 8.
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TABLE 6. WEIGHTED COMPARISONS OF PERFORMANCE CHARACTERISTICS
OF ALTERNATIVE SYSTEMS TO PRESENT SYSTEM
Alternatives
i
Option A % 5 R g C A g C
ractor NWeight
A 3 3 6 6 3 6 6 3 6 6
B 3 3 6 O 3 6 0 3 6 0
C 3 0 0 (6) 0 0 (6) 0 0 (6)
D 2 (2) o 0 2 4 4 2 4 4
3 2 0 0 4 0 0 4 0 0 4
F 2 0 2 4 0 2 4 0 2 4
G 2 0o 2 4 0o 2 4 0 2 4
H 2 (2) o 2 0o 2 4 0o 2 4 :
I 1 0 1 2 (1 1 2 0 1 2 ;
J 1 0 0 0 o (1) (1) (2) (2) (2) :
System
Effectiveness 2 17 16 7 22 21 6 21 20
Key:
A - Manpower Requirements G - Sanitation Requirements !
B - Annual System Cost H - Tactical Compatibility
C - Logistical Impact I - Fuel and Water Consumption !
D - Mobility J - Initial Capital Expenditure
E - Food Quality (Acceptance) 3
F - Convenience to Consumer
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Alternative | - Alternative | offers a cost advantage I1n that it requires no
capital outlay for new equipment (i.e., MFKT). |Its fotal reliance on tents, however,
restricts the mobillty of the system. Additlionally, the larger concentrations of
vehicles and equipment characteristic of the larger consolidated kitchens couid
constitute a significant tacticai disadvantage under some combat conditions.

Alternative 2 - This alternative offers the best compromise between operational
efficiency and mobility by capitalizing on the advantages of using MFKT's for smaller
kitchens and tents for the larger kitchens. |t also facilitates orderly phased intro-
duction of the MFKT into the system, with concurrent redistribution of excess field
kitchen equipment.

Alternative 3 - Aside from optimum mobility, this alternative offers no other
advantages over aiternative 2. |t requires considerabiy greater capital investment,
and is slightly less cost effective than the other alternatives.

Option A - Since Option A represents the present method of sanitation and final
distribution of prepared food operating within a consolidated concept, the only
advantages to be gained are those resulting from the consolidation plan itself. Since
this Option retains a major deficiency of the present system namely the mess kit
taundry lire, it consistently scores low regardless of alternative. This failure played
a major role in evaluating most of the measures of effectiveness used, resulting in
the very low system effectiveness score.

Option B - This Option offers the most significant improvement over the present
system for each of the 3 alternatives. The high ratings of this option are due
primarily to the elimination of the mess kit laundry problem and the fact that this
Option shows no overriding disadvantages.

Option C - Option C was rated second overall in combination with each of the
alternatives and represents a significant improvement over the present system. The
use of expendable containers offers improved food acceptance and convenience, reduces
sanitation requirements and minimizes interference with the units combat readiness.
Nevertheless, the disposable food containers place an overriding burden on the logistical
system and considerably increase the systems operating cost.

. The Preferred System(s)

One of the primary purposes of this analysis was to determine the manpower savings
that would result from consolidating the Army's present company level kitchens into
kitchens at some higher level. A careful analysis of each divisional unit's mission,
functions, location and concepts of operation was performed in determining whether the
unit should maintain its own company level kitchen or be fed by some higher level con-
solidated kitchen.

Within the plan for consolidation, it was decided to analyze three potential
alternative systems, Alternative | was comprised entirely of kitchens with tents,
Alternative 3 was comprised entirely of MFKT's whiie Alternative 2 was comprised of
MFKT for small kitchens and tents for the larger kitchens. Within each alternative,
it was also decided to analyze three options: Option A was based on the utilization
of the present mess kit, Option B utiiized disposable trays and utensils, while Option
C was the same as B but introduced disposable insulated food contairncrs.
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The manpower savings from consoildation for Option A was significant and
approximateiy the same for ail three alternatives. Further, significant savings
in kitchen attendants Is possibie with Option B. A smaii addifionrai reduction in
kitchen attendants is gained by empioying Option C with any of

TABLE 7
PERFORMANCE COMPARISON OF PRESENT SYSTEM AND ALTERNATIVE SYSTEMS WITH

OPTION B
Present ALT | ALT 2 ALT 3
F.S. Personnel Req 2362 1441 1406 1480
Attendant Req i725! 733 733 733
| Total Annual Savings ($1,00002 —ee- 21,761 22,152 20,854
Systems Effectiveness ———— 17 22 2i
Capital Investment Req ($) ---- 88,000 960,000 2,504,000

" Present system is based on Option A

Compared to totai annual cost of present system $130,513,000

the three aiter-atlves. However, Option C greatly reduces the total savings in annual
operating cos.. because of the cost of dispcsable food contalners. The smail additlonai
savings in manpower can only be obtained through a much higher total system operating
cost (compared to Option B).

This comparison suggests that Option B is superior when considering manpower,
cost and overal| effectiveness. By referring to Tabie 7, it can be seen that the
improvements resulting from the comblination of Option B with any of the three aiterna-
tives is basically the same. Therefore, the authors conslder that the preferred
system can be seiected from any of the three systems, (1B, 2B, and 3B), although
2B overaii is siightly superior to either iB or 38. Nevertheiess, the differences
in manpower and cost are considered smaii enough that a decision shouid be based on
systems effectlveness characteristics. it is re-emphasized here that the characteristics
and weighting of Tabie 6 represented the best coilective judgement of the authors.
However, the decision maker may attach stili different weights to these characteristics
which couid change the resuits.
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CHAPTER Vii
CONCLUS iONS & RECOMMENDAT | ONS
Conclusions:

i. Consoiidation of the Army food service activities in the fieid is
potentlaiiy feasibie and does offer substantiai savings both in manpower and costs.

2. Due to mission requirements and iocation, a variety of kitchen sizes i
are required for consoiidation to be effective. These range from the company !
size kitchen, feeding as few as 100 troops, to the battaiion kitchen feeding
neariy i000 troops. 3

i

3. The choice of aiternatives (type of kitchen) does not greatly affect
performance or cost. Mobiiity is significantly increased, however, with the
introduction of MFKT's.

& .

4., The system of food service identified as Alternative 2, (combinaiion
of MFKT's and M-1975 consol idated tent kltchens) Option B (disposables) of’ers
the best mix of advantages:

a. Total potential cost reduction for providing food service for the
four division force is $22.i5 million annually.

g o A UL S
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b. Net potential reductlon in annual costs (excluding cost savings
assoclated with a reduced kitchen attendant requirement) ic ¢ T2 miiiion annualiy. <

c. Reduction of food service personnel for the four divislon force is 956.

L ek e ki . -t P

d. Kitchen attendant requirements are reduced by 992 personnel,

e. Mobility of the food service system is increased by introduction of 3
the MFKT for those units that need company size kitchens. ; 4

The savings in kitchen attendants, while producing actual reductions in the
tabor costs chargeable to the food service system, will not result in a reduction
of a unit's authorized strength, since this is usually an additional duty function.
Therefore, even though the cost of food service is reduced by decreasing these

" requirements, divisional manpower costs will not be reduced by an equivalent
amount. However, kitchen attendant savings does increase divisional combat
effectiveness by allowing personnel who are nc longer requlired for such duty to
perform their primary combat tasks. As mentioned above, In Alternative 2, Option
i B, thls aliows an equivalent of 992 personnel to return to thelr units and primary
combat duties. While it Is difficult to attach a dollar value to this increased unit
effectiveness, it is concelvable that the beneflt to the four division force is of
much greater value than the savings in dollars if the kitchen attendant personnel
spaces could actually be eliminated.

i e 2 MY i
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Discussion & Recommendations:

This analysis has been based upon many compiicated factors including, bu*
not iimited to:

|. Comprehensive anaiysis of the combat mission requirements of the four
division force.

2. Extensive experience in determining iabor requirements for food preparation
and distribution systems gained in food service systems analysis.

3. Reaiistic evaiuation of existing fieid equipment capabilities in the
preparation of ana u:ztribution of a reasonable mix of individuai combat rations,
B rations, and A rations 'or a four division force engaged in combat operations
in Europe.

I+ should tea emphasized that the authors consider it essential for the reader
to view this report as a detaiied theoretical analysis. Even though the analysis
was based on considerable experience and background information, it is essentiai
that severai important operating characteristics of the seiected aiternative systems
be evaluated under fieid conditions prior to implementation consideration. An
experiment incorporating the most promising aiternative(s) is necessary to substantiate
the effectiveness of the reduced staffing ieveis under actuai fieid feeding conditions; °
the capability of the food del ivery system to deliver hot food to the troops; and
the effectiveness of disposabies, if such an option is chosen.

Recommendations - As a resuit of the analysis performed hereis, the fol lowing
recommendations are made:

I. The plan ‘for consolidation be further evaluated to determine its ability
to adapt to differenv scenarios (i.e., adverse climatic conditions, unique theaters
of operations, etc.).

2. The preferred alternative selected by the Army be subjected to vaiidation
and verification of performance and manpower savings by means of a field feeding
experiment. This experiment should be jointiy designed and conducted by TRADOC,
FORSCOM and NLABS.

3. A final decision on consol idation be deferred unti! the results of the
exper iment are available.
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APPENDIX A
PLAN FOR CONSOLIDATION

This appendix presents a summary of the type, number, and the
distribution of the proposed kitchens under the plan for consolidation
for the Armor, Infantry (Mechanized), and Infantry Divisions. Each
divisjonal unit's mission, relationship to other divisional units,
and relative location within the divisional area was considered in
determining the capability to provide hot prepared food to the unit
from scme higher level consolidated kitchen. Table A-1 presents the
detaiied plan of consolidation for an Armor Division; i.e., the
assignment of all divisional units to kitchens. Table A-2 presents
the same type of information for an Infantry Division (Mechanized), while
Table A-3 presents the same information for the Infantry Division. These
three tables along with the tables for proposed staffing for various
types of kitchens at the different levels of feeding form the basis for
this entire report.
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EXPLANATION OF SYMBOLS USED IN A-1, A-2 AND A-3

1. Type Kitchens

Area Kitchen

Battalion Kitchen

Company Kitchen

Consolidated Kitchen, other than battalion level
Headquarters Kitchen, formed by augmenting appropriate
HHC company

o0

(1c) Organic HHC company level kitchen, staffed at the
appropriate level to feed the HHC companies TOE
strength. The food service staffing will then be
augmented by food service personnel from the Food
Service Company to form the Headquarters mess team
that also feeds all attachments to the HHC.

2. Bracket ( Indicates these divisional units are consolidated for
feeding purposes. If only one Tigure for strength
is given after the bracket,this figure is a combined
strength for the bracketed units.

3. Strength The strength figures are approximate and slight
variations may exist because of changing TOE
strengths. The strengths of attached units are
estimates and may vary s<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>