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NATLONAL ACADEMY OF SCIENCES - NATIONAL RESEARCH COUNCIL 
ADVISORY BOARD ON QUARTERMASTER RESEARCH AND DEVELOPMENT 

Committee on Radiation Preservation of Food 

Minutes of Meeting 
29 October 1959 

Qilartermaster Food and Container Institute 
Chicago, Illinois 

I ,  The meeting was called to order at  9:20 A.M. by Dr. Walter M. Urbain, 
Chairman of the Committee on Radiation Preservation of Food. 

Attendance: 

Committee QM Food & Container Institute 

Dr. Walter M.  Urbain. Chairman 
DI L. E D  Brownell 
Dr ~ Fritz Schlenk 
Dr. B. S o  Schweigert 
Dr. Erwin F. Shrader 
(Absent): 

Dr. L. E. Clifcorn 
Dr. Samuel Goldblith 

Colonel J. P. Llttlejohn 
Dr. Harry E. Goresline 
Mrs . M. Klicka 
Dr. F. P . Mehrlich 
Major Sarah F. Niblack 
Mr. David Rest 
Mr. Morris Simon 
Dr. V. Wodicka 

National Research Council OM Research & Enqineerins Command 

Dr. W. George Parks 
Dr. Frank R. Fisher 

Dr. A. W. Harvey 
Dr. Dale H. Sieling 

U S .A. Medical R&D Command QM Radiation Planning Agency 

Colonel L. M.  Hursh Lt. Colonel Nei l1  F. Price 
Dr. Olof E. Stamberg 

The primary purpose of the meeting was to brief the Committee on the 
recent events concerning the Radiation Preservation Program, possible utilization 
of i radiated foods in the feeding systems of the future.. and general outline of a 
revised radiation program. 

11. Colonel Littlejohn and Dr, Mehrlich welcomed the Committee members and 
sincerely thanked them for taking the time to actively aid the Quartermaster Corps 
in the important research problem of preservation of foods by ionizing radiation. 
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Dr. Sieling expressed his appreciation for the opportunity to mee t  with 
the Committee and reported on the most recent publicity concerning the Radiation 
Preservation Program, The following material was distributed to the members of the 
Committee: 

A. News Release on defemnent of plans for construction 
of USAIRC. (Appendix A) 

B, Statement by Major General A. T. McNamara, The 
Quartermaster General. (Appendix B) 

C I Policy Statement to Committee on Radiation 
Preservation of Food. (Appendix C) 

111. A. Feeding Systems of the Future - Dr, Wodicka. 

Providing the fighting man with fami l ia r ,  nutritive., tasty food easily 
prepared and eaten regardless of the climate or tactical situation is the challenge 
facing the military food technologist 
tactics occasioned by the advent of tactical nuclear weapons have heightened this 
challenge by increasing the dispersion of units and of supplies. Requirements for 
the utmost mobility have also emphasized the need for efficiency in  supply and 
service. The approach to  the problem has been that of adaptation and revision 
of rations of the existing order along with the creation of prototype rations that 
are products of mid-century food processing and packaging techniques 

The recent changes in organization and 

While it is theoretically possible to send the ordinary A-ration from this 
country anywhere in the world, have it prepared by trained cooks, and devise means 
to get i t  to every soldier, such a system would be exorbitantly wasteful under combat 
conditions even with the availability of the newest air supply and electronic control 
techniques for rapid bulk distribution of supplies. The goal then is to achieve the 
acceptability level of such a ration and at the same t ime to (1) reduce the number 
and training level Iequired for food service personnel in the theatre of operations, 
(2) reduce the volume and weight of supplies to be handled and consequently the 
number of supply personnel required, (3) reduce the amount of equipment required 
to store, transport, prepare, and serve the ration, and (4) provide for service of 
maals in  desirable form, e (I g., usually hot to dispersed troops 

In their present stage of development several operational rations are 
logistically more efficient than the A-ration or garrison ration. Their outstanding 
weakness is that these non-perishable rations are based on canned foods, particularly 
meats. Al l  present operational rations become quite tiresome when eaten over ex- 
tended periods and supplementation with frozen meats and with other perishables is 
brought about as soon as possible. This introduces the need for refrigeration every- 
where perishables are transported or stored, as well as need for more food preparation 
personnel. 
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With the new food processing techniques rapidly becoming available, 
notably radiation preservation, freeze drying, and a combination of precooking 
with either irradiation or dehydration, the ration planner has at hand the means for 
meeting the food requirements already outlined. New flexible packaging materials 
plus new methods of packaging serve as  valuable adjuncts in a new approach. 

Exploratory work has been conducted in all promising directions in food 
processing and packaging for some years, but until new patterns of tactics and 
logistics began to emerge, there was no occasion to bring this work to focus 
that the new patterns of field operations are becoming clearer it seems appropriate 
to summarize those developments whi ch are most promising i n  their new contexts. 
It will be apparent that savings in personnel and equipment can be effected. This 
presentation reports concisely on successes to date in developing these new ration 
entities that while related to the operational rations of the present, translate into 
material terms the principles of the new feeding concept. Reduction in  food handling 
personnel and equipment, in weight and in  cube, are underlying motivations for a l l  
of the proposed rations 
ceptability and ready utilization are achievable in  greater or lesser degree in  
specific rations proper to individual areas within the overall combat zone. For 
feeding purposes, the combat zones have been segmented into four sub areas, 
extending from a theoretical beachhead up to a zone of actual contact with the 
enemy. While the proposed rations may be utilized in two or even three of these 
sub areas, each has been designed for a specific area. The feeding problems 
become increasingly complex and the forward edge of the battle area is approached. 
Progressive ingenuity is required to meet the challenge. 

Now 

It is recognized that these goals and such others a s  ac- 

The present feeding system consists of (1) ration operational, B, 
(2) ration small-attachment-5-persons, (3) ration combat individual, and (4) food 
packet individual assault ,  The B-ration is a nutritionally complete, non-perishable, 
and varied ration comprised of a slightly over 100 components and supplied in  bulk 
for kitchen preparation. It is used in situations when it is impossible to provide 
perishable food for large group feedings because of lack of refrigeration facilities, 
e.g. ,  in various sections of theatres of operations sometime after initial consoli- 
dation of positions, before conditions become completely stabilized. Meals are 
prepared on the basis of the standard B-ration menu and requisition guide providing 
a 15-day cycle of non-perishable foods with a caloric value of approximately 4400 
calories per man per day. Because of its many components and the bulk method of 
supply required, t h i s  ration is seldom available in the fully balanced form called 
for by the issue charts. More serious perhaps is the fact that it is not well liked 
primarily because al l  of its meat components are canned and also because some 
other foods such a s  milk and salad vegetables do not exist in  satisfactory non-perishable 
form. Consequently, it has been standard practice to supplement the ration as soon a s  
and as extensively a s  supply conditions permit by substituting frozen meats for canned 
meats and a s  the operational situation further stabilizes by similarly supplying other 
perishables. 
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Ration small-detach.ments-5-persons was designed partly to simplify 
issue of a non-perishable ration for kitchen preparation and more important to make 
available a varied ration for small groups such a s  gun crews, tank crews, and wire 
laying patrols which would mess together over extended perLods in  locations difficult 
to reach from a kitchen. It is intended to be served hot and requires field cooking 
equipment for its preparation. This ration has been controversial for several 
reasons: (1) in kitchen use there are too many packages to open for the feeding of 
large groups, (2) for use by various combat crews there is seldom sufficient cooking 
equipment, improvised or otherwise, bo take full  advantage of the ration, (3) con- 
ditions often do not permit a l l  members of the crew to eat  together, and (4) group 
sizes vary and is difficult to use the rations for groups differing widely from 5 in 
size. 

An individual combat or C-Ration was designed to be used when the 
tactical situation is so unstable that not even messing in small groups is possible 
and no kitchen facilities are available. It may be eaten either h.ot or cold and is 
packaged so that it can be carried by the individual. Consisting of packaged,, 
precooked or prepared foods, the ration is intended for 1im.ited use only and not 
for extended periods or a s  a substitute or replacement for the A or B rations. The 
ration is nutritionally adequate for its purpose and recent improvements have 
brought its acceptability to a point where retention of the small detachment, ration 
has been questioned., Major drawbacks are (1) difficulty of equitable i s s u e  when 
less than a full ration per man is given and (2) limited period of time that man can 
be maintained on it with satisfactory performance in a s  much as a l l  of the meat . 

components are canned. Furthermore, the meat i tems are substantially less 
palatable cold than when they are heated, 

8 ,  
8'. 4\pJ, 

, .  . ~ -  

The food packet individual assault was desi.gned to provide food 
for the individual soldier in the initial assault phase of combat, i n  patrol action, 
or other similar situations when food is required that. is lightweight, highly 
palatable, and convenient to carry. The package is not a complete meal nor 
will any combination of packets make a balanced day's ration. However. the assault 
food packet has the advantage over regular operational rations because it is supplied 
i n  meal form rather than in standard ration form. It is mure convenient for the indi- 
vidual soldier to carry. The packet is not nutritionally adequate and there is a 
question whether i t  is sufficiently different from the individual combat ration to 
warrant retention of the system a s  a separate food packet. 

Major weakness of the present system is that it is based on the  
issue of complete rations rather than meals ~ Issue by rations makes j t  extremely 
difficult to provide a portion of a day's meal from one type of ration and the re- 
mainder of the meals from another i The difficulties arriving from this situation 
force capable, ingenius cooks to fall back in expedl,ence to serve foods in a less 
desirable form. For example, stew i n  place of steaks that a balance issue of the 
ration would provide. A second weakness of the system is implicit in the  above, 
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For example, the requirements for skilled cooks in.the use of the B-ration and the 
need for some cooking ski l l ,  in the preparation, of such a ration as a small detach- 
ment ration. 

Tactical developments, emphasizing dispersion and movement, make 
the cumbersome 9-ration difficult to use and tend to throw a heavy load on Small 
Detachments and Individual Combat rations I However, all of these rations require 
more t ime for preparation and consumption than is compatible with either maximum 
mobility or maximum security. Finally, the acceptability of these rations while satis- 
factory for their purpose is questionable for this increased frequency of use and can . 
be expected to lead to decreased combat efficiency. 

9.  Proposed Meals - Mrs. Klicka. 

Proposed feeding systems are best described by the following 
Qualitative Military Requirements for rations as proposed in paragraph 1439(14) (15) 
and (16) Combat Development Objective Guide. 

1 Meal, Uncooked, 25-Man (U) - A ration, factory-assembled and 
packaged by meals for a 25-man module, which will simplify field preparation, have 
reduced weight and volume, require no refrigeration, and yet be adequate in nutrition 
and acceptability to maintain the performance of combat forces when fed for an ex- 
tended period without supplementation by perishables (Maximum’use will be made 
of preservation by dehydration and by ionizing radiation as -well as of lightweight 
packaging materials.) (LR) 

2 Meal, Quick-Serve. 25-Man and 6-Man (U) - A nonperishable 
ration, factory-assembled and packaged by meals for 6-man and 25-man modules, 
packed suitable for air drop, which can be prepared for consumption by adding hot 
or cold water to the package (as appropriate to the food), mixing, and holding for 
not more than 20 minutes 
water heating device for its preparation and consumption, all  necessary m e s s  gear 
being expendable and packaged with the meal. (Maximum use will be made of 
dehydrated precooked foods and of lightweight packaging (MR) 

This ration should require no equipment other than a 

3 e Meal, Ready-To-Eat, Individual CUI - Individual meals, ready-to- 
eat, containing only quick-serve precooked dehydrated and irradiated components for 
use up to one week in the combat zone. Components should be highly acceptable 
when eaten cold. No preparation required. Normal supply of drinking water must 
be available. Packaging should be lightweight and also suitable for use in place 
of mess gear. (IN 

The 25-man uncooked meal is envisioned as a descendant of the 
present 9-ration containing foodstuffs preserved chiefly by dehydration and/or 
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irradiation 
appropriate gives a ration approaching the A-ration acceptability, of requiring no 
refrigeration or supplementation I It is proposed that irradiated pork loin, whole 
chicken, whole hams, and beef roasts will be an integral part of meal, uncooked 25- 
man I 

Research now in  progress indicates th'at the u s e  of radiation where 

The meal ready-to-eat individual is especially designed for the most 
difficult of a l l  feeding situations. The combination of dehydration and irradiation 
makes possible a variety of items and nutritional balance never before attainable 
in the ration for use under such extreme conditions. Among the requirements 
established for this ration are these principal ones: (1) that it be on a meal-type 
basis, (2) that it contain i t ems  highly acceptable in  the cold state, (3) that no 
preparation be required other than opening packages, and (4) that only water re- 
quirements be for the reconstitution of drinks ~ It is anticipated that irradiated 
beef slices, boned irradiated chicken, irradiated precooked pork chops, and 
sliced roast beef will be included in this meal to be combined with bread for a 
ready-to-eat cold sandwich of high acceptability. 

The proposed feeding system has been developed which will meet 
the requirements of the pentana, Eighty percent of combat rations consist of meat 
and canned i t ems  currently available and severely lack sensory acceptance. Ir- 
radiated meat components can bring to new feeding systems meat items approaching 
acceptability of fresh meats without the  attending requirements for refrigeration, 

c. 3 
Uncooked and Meal,  Individual - Mr. Simon. 

Irradlated samples of raw loin of pork, precooked portions of chicken, 
precooked hamburger, and other meat items were shown as examples of possible 
components for future rations 

The attribute of recognizability was stressed a s  an i mportant factor 
which will contribute to high acceptance of these items. For example, an irradiated 
fried chicken leg, a recognizable i tem,  would certainly be more acceptable to the 
combat soldier than comminuted chicken. 

IV. Promam Reorientation - Mr. Rest. 

A revised Quartermaster Corps Program on Radiation Preservation of Food 
is required for submission to the  Chief, Research and Development, Department of 
the  Army not later than 1 December 1959, Directions from The Quartermaster General 
state, in part, that the revised program will emphasize fundamental research designed 
to clarify problems areas now existing, including those in induced radioactivity, Y 

chemical and physical changes occurring in  irradiated foods and packaging, and 
determination of economical and logistical advantages. Also, it was suggested that 
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emphasis be given to research on three or four large volume i t e m s  for combat use. 
The proposed revised research program should be reviewed by this Committee and 
coordinated with The Surgeon General, Department of Health and Educational Welfare, 
and the Food and Drug Administration. 

For the Committee's consideration Mr, Rest presented a general outline of 
a revised program, partly summarized in  Appendix C It is planned to have the 
details of the revised program for presentation to and evaluation by the Committee 
on 13 November 1959 at the Quartermaster Research and Engineering Command, 
Natick, Massachusetts, 

V. Executive Session 

A. Favorably impressed by the Quartermaster' s critical re-evaluation of 
the entire radiation program, the Committee considers the overall outline prepared 
for a revised radiation program well-conceived. 

It is felt that the assumptions made i n  connection with the need of 
irradiated foods in military rations were well illustrated by the one pound ration 
item (individual mea$ and by the 25 lb. package (25-man meal) which provide 
opportunity for flexibility of use in the field, 

B. It is the Committee's understanding that the directive from The Quarter- 
master General l imi t s  the program to combat end-items of a nonperishable nature. 
The Committee points out that this limitation excludes some uses of radiation 
preservation (such as pasteurization, sprout inhibition, and preservation of food 
items.other than meat) which might have utility in  military feeding i n  noncombat 
areas ~ The Committee suggests that it may be of merit to review this situation. 

C. The Committee reemphasizes the necessity and importance of having 
a continuing and extensive effort for the dissemination of information to all military 
and civilian personnel interested in the program ~ 

D. Under the research phase consideration should be given to the 
following: 

1. Perfection of flexible packages It is advisable 
to continue effort on metal containers a s  alternate 
containers, especially for battlefield areas other 
than the contact zone. 

2.  Improvement of the  acceptability of beef, This is 
suggested i n  recognition of the large demand for 
beef by the Armed Forces 
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E. In connection with radiation sources the Committee suggests that the 
Quartermaster investigate the possible use  of radioactive Zirniob (Zirconium-Niobium) a’’ 
This material is currently available in large quantities at low prices, according to 
information received by the Committee. 

F. The Committee compliments Dr. Wodicka and Mrs Klicka for their 
excellent and very informative presentations on feeding systems of the future 
and on the Quartermaster research on Meal, 25-man, uncooked and Meal, 
individual. The material presented here has been very helpful in clarifying many 
questions in  the minds of the members of the Committee. 

G. The members of the Committee sincerely express their profound and 
heartfelt sympathy in connection with the death of Dr. B. E. Proctor who was the 
first chairman of the Committee on Radiation Preservation of Food. Dr. Proctor, 
a leader i n  the field of radiation preservation, will be long remembered for hie 
valuable and noteworthy service and contributions to the Quartermaster Radiation 
Preservation Program as well a s  for his outstanding achievements in  the general 
field of food technology, 

VI. The meeting was adjourned at 3:35 P.M. 
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APPENDIX A 

NEWS RELEASE: PLEASE NOTE DATE DEPARTMENT OF DEFENSE 
OFFICE OF PUBLIC AFFAIRS 
WASHINGTON 25, D. C. 

FOR RELEASE 1430 hours, Eastern Daylight Time, October 22, 1959 

NO. 1222-59 

OXford 71252 

ARMY DEFERS PLANS FOR CONSTRUCTION OF IRRADIATED FOOD PLANT 
IN CALIFORNIA 

The Department of the Army today deferred plans for construction of a 
U. S. Army Ionizing Radiation Center a t  the Sharpe General Depot, Stockton, 
California, pending further laboratory studies on the use of high dose radiation as 
a means of sterilizing foods. 

The Army said that, although considerable progress has been made i n  the 
field of radiation sterilization, it would be premature to proceed with construction 
of the USAIRC until certain basic technical and economic questions about the process 
are answered at  the laboratory level. 

In the studies of irradiated foods, Army emphasis has been in high dose 
sterilizing treatment leading to longtime storage of food without refrigeration Major 
civilian and industrial interest is low dose treatment to extend shelf life. Technical 
and economic requirements for low dose treatment are not nearly so demanding a s  
for high dose treatment. 

The irradiated food program will continue to be actively fostered at the 
research level. 

The Center was to develop production techniques for irradiation of foods 
and to determine the best methods for attaining effective sterilization. It was also 
intended to produce sufficient quantities of foods for testing of palatability and 
acceptability 

So far, approximately $1 I 3 million has been spent on design planning 
and certain components for the project. Eventual cost of the  finished plant has  
been figured at $7 II 5 million. 

Private contractors affected by the suspension include Curtiss-Wright 
Corp., Princeton, N . J . ,  and Varian Associates, Palo Alto, California. 
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Appendix A Cont'd - 10 - 
Also affected is Irradiated Products, Inc ~ ., New York, New York. which 

was formed by 4 companies -- Armour Company, Food Machinery and Chemical 
Company, General Foods Company, and Continental Can Company -- to perform 
at its own expense production planning for the plant. So far, Irradiated Products, 
Inc.. has spent $133.000 in  assisting the Government in the project ~ 

When design work on the Center was started in 1957, i t  appeared funda- 
mental problems in radiation preservation would be solved before the facility was 
due to be completed. The plant planning was started at  that t ime to make possible 
a quick transition from laboratory studies to  pilot plant studies 

Quick transition was deemed necessary to reduce "lead time" -- the 
time that elapses between the start of a development project and its final 
completion. 

The Army began investigation of radiation as a means of preserving 
food in 1953. The research effort has been under the direction of the Army 
Quartermaster Corps. The Army Surgeon General's Office has supervised 
medical aspects of the program. Private and public agencies, such a s  univer- 
sities, have been assisting under contracts with the Army. 

The process utilizes radiation to kill or control bacteria which cause 
food spoilage. Other methods of food sterilization utilize such techniques a s  
freezing, refrigerating, and canning for the same end purposes -- to kil l  or 
control bacteria 

Two main considerations prompted the decision. One is that certain 
physiological problems have not yet yielded to solution in the laboratory. A 
second consideration in deferring the Stockton work relates to the economic 
justification of irradiated food within the military establishment i f  and when 
the process proves feasible, Further careful studies are needed, to show 
precisely how strategic and tactical advantages will be gained from the use 
of irradiated food. 

For instance, packaging of irradiated food for military use is a part 
of the overall logistic problem. Quartermaster scientists have been working 
on packaging since early in the irradiated food program, but this problem has 
not yet yielded a final solution. 

The Army program on radiation sterilization of food called for the 
first 5 years, starting in  1953, to be spent making investigations at the 
laboratory level. A wide variety of food items including various meats, fruits, 
and vegetables were selected for research, 

Laboratory studies during this time have been aimed primarily at de- 
terminlng exactly how high dose radiation affects the physical and chemical 
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Appendix A Cont'd - 11 - 
properties of these food items a s  well as how radiation affects their nutritional 
value, wholesomeness, palatability and acceptability. In addition, studies 
have been carried out on suitability of various sources of radiation. 

Foods used in the feeding studies originally were irradiated only at 
the Materials Testing Reactor operated by the Atomic Energy Commission at 
Arco. Idaho. Two other locations for the irradiation of test food were added 
later. One is the Army Chemical Corps, Dugway, Utah, installation; the 
other is the Savannah River Atomic Energy Commission facility in Georgia. 
The Stockton project, known as the U, S ~ Army Ionizing Radiation Center, 
(USAIRC) was designed to include two methods of irradiating foods ~ One in- 
volved the use of Cobalt-60 gamma radiation source known as the High Intensity 
Food Irradiator (HIFI), design of which was begun in July 1958. The other in- 
volved the use of a Linear Electron Accelerator (LINAC) 

Estimated cost of the completed plant include $4 million for the facility 
itself, including LINAC housing, $Z15 million for the HIFI and $1 million for 
LINAC. 

A $1.6 million contract for the HIFI, exclusive of Cobalt costs, was 
awarded to Curtiss-Wright by the Atomic Energy Commission which has been 
carrying out this phase of the program on behalf of the Army. Of this amount, 
approximately $350,000 has been spent. Varian Associates, which has  the 
contract for LINAC, has spent approximately $600,000. 

Facility construction has been under the direction of the Army Corps 
of Engineers. So far about $375,000 has been spent on design drawings, 
specifications, test boring and other preliminary work. 
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APPENDIX B 

STATEMENT BY MAJOR GENERAL A. T. McNAMARA. THE QUARTERMASTER GENERAL 

“The nation-wide program to explore and develop ionizing radiation as  a 
means of preserving food is one of the most important and far-reaching research 
activities ever undertaken by the Army Quartermaster Corps ~ 

“Because of its potential importance, both in  military and civilian 
feeding, it is imperative that we proceed with utmost care in developing every 
phase of the program. The decision to engage in further research to clarify 
the nutritional and economic factors involved, before moving into the produc- 
tion -testing phase and the establishment of a pilot-plant, is based upon t h i s  
policy. 

“I have every confidence that ionizing radiation one day will take its 
place with canning, freezing and dehydration as a major form of food preser- 
vation. ” 
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APPENDIX C 

POLICY STATEMENT TO NRC COMMITTEE ON RADIATION PRESERVATION OF FOOD 
. 

Subject: Revision of Program 

A revised program is to be completed prior to 1 December. It is expected 
that this will be completed in  time for a review of it by this Committee prior to its 
due date. 

Briefly, this plan will provide for continued research and development 
along the lines indicated in the press release. W e  see a definite requirement 
for controlled and reliable sources for irradiating the food needed in these 
research and development programs and for the related fundamental research 
Some of the sources previously used have been questioned as to their safety 
for human feeding. This being the case, one cannot be certain that any 
difficulty encountered in animal feeding could not have been caused by source 
treatment Therefore a reliable radiation source for al l  foods prepared for 
animal tests is required i f  these tests are to be used a s  indices of safety 
for initiating human feeding tests, 

We visualize and will plan such a facility to be a minimum scale one 
and if economically advantageous to do so, we will use elements of plans or 
i tems produced in connection with the previously conceived United States Army 
Ionizing Radiation Center. Although this will not be a production scale facility, 
it is hoped that its reliability will be such that it will assist in  answering the 
question of economics raised i n  paragraph 2 of the press release. A l s o  i f  
feasible it is hoped that it will lend itself to future expansion should the re- 
quirement arise. 
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