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EXECUTIVE OFFICE QP THE PRESIDENT
BUREAU OF THE BUDGET
WASEINGTON 25, D. C.

March 6, 1962

Honorable Melvin Frice

Chairman, Subcommittees on Research,
Development, and Radiation

Joint Committee on Atomic Energy

Congreas of the United States

Washington 25, D. C.

Dear Mr., Price:

I am plessed to respond to the subccumlttee’s request for
information regarding the omisaion of funds from the 1963 budget
of the Atomic Energy Commission Tor coentinuation of the low-dose
food irradiation or pasteurlzation program.

The basis of the getion on the 1963 budget process was,
quite simply, one of considering the priority of this program
relative to other urgent reguirements for funds, The cholea did
not ingyolve technleal conaiderations, nor did it reflect any
misunderstanding concerning the Ammy!s gulte different high-dose
fo0d lrradistion or aterdilisation program, as errongously reported
in the technlesl press. The declalon rested wholly on a Judgment
that, relative fo preassing needs for basic research and such
other oritlea) programs as the application of atonle energy to
the exploration of outer apace (Projects Rover and SNAP), the food
irradiatlon program had a marginal status and could be omltted
on grounds of relatively low priority.

The daclelon did not reflect a belief that thls program
lacked merlt, bhut rather that it did not have a high degree of
urgency in the framework of the 1963 budget., I belleve the
comrlttee ia aware that arrangements have been made to reprogram
1963 funda in an amount sufficiemt %o contlnue the program on a
radused scale, In additlon, the matter ls expected to be con-
sldered again during preparation of the 1564 budget.

T appreciate this opportunity to clarify the Administration's
position,

Sincerely yours,

j8/ David E. Bell, Director
Bureau of the Budget

Cipy bt s Sindyh - 4P
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INTROBUCTORY REMARKS BY DR. GLENN T. SEABCRG
CHAIRMAW, U.S., ATOMIC ENERGY COMMIBSSICH

Prepared for Delivery Before
The JCAE Subcommittee on Ressarch, Developnent and Radietlon
March 6, 1962

This morning the Department of the Army cutlined for
yocu thelr program 1n the preservation of foed. Az has been
noted the diatlnetion between the Army sponsored program and
the Commlsalon sponsored program 18 that the Army 13 attempt-
inz preservation of food by sterilization using high doses of
radiatioﬁ while the Conmission is examining pasteurlzation of
food to extend thelr shell llfe through moderate dozesg of
radiation,

You will recall that in the hearings before the Com-
mittae on March 31, 1960 the Commission stated ite intention
to sdminlefer a program In low dcse redlatlon pasteuriza-
tion of perlshable foods to sxtend their refrigerated shelf
11fe as vigorouely as deemed eclentiflcalliy prudent. The
Commipsion alao stated that 1t would malntain full and active
lialaon with other interosted Government agencies as well as
keeplng commercial food processing firms fully informed on
progregs in the progranm. Further, in view of the international
interest in radlation pasteurizaticon of foods, the Commiaszion
indicated 1t would establish procedures for poaitlve exchange
of information with other countrlies carrying out research in
this fleld. Qﬂ




The Commliesion has now hagun a varlsd program on ten
foods to establish technisal and marketing feasibility and
safety clearances by the Food and Drug Adminjetration, The
ten are stravberrles, peaches, tomatoes, grapes, clitrue
frait, haddock fillets, clams, erebmeat, flounder and ehrimp.

Repults achleved to date ilndlcate considerable progress
hap been made toward achleving the original objectlves of the
program, Dr. Spofford 11sh, Asslatant General Manager for
Regearch and Developnent of the Commiasion stalf will describe
the present stetus of the program later today.

The Commission waell appreciates the potentizl benefits
foreseen from radiation pasteurization of foods &nd its impli-
cation in the Atoms-for Paace program, However, 1ln evaluating
over-all budgzetary needs for Fiscal Yesr 1863 it was determined
that the radistlon paateurlzstion of Foods program possassed
& lower priority than soms of the other natlopal programs,
Accordingly, funde for thip activity were not speclfically
included in the President's FY 1963 budget. The matter 1is
expected to be considered again 1ln the course of preparing the
budget for the Fileeal Year 1964, In the meantime, in order
not to lose the advantages of the going research programs
already staffed with scientific personnel and with installed
assoclated equipment, we wlll maintaln & moedest program in




FY 1963 utilizing exlisting budgetary rescurces, It ia
anticlpated zuch a modest progyam would entall expenditures
of approximately $500,000.

This ecompletes my formal statement, However, I will
be happy to try to ansvwer any questlons which the Committee
may wieh to addresa to me prior to Dr, English's presantatlon.
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UNITED STATES GO NMENT
Memorandum
™ Paul G. Asbarsold, Dirsctor DATE: Marel 5, 1962
Divicion of Isatepes Development
. W, B, ¥ecool, Sscretanguing signe
PROM
W B RO
ARC 719/37 - TRSTIMDNY FOR JCAR HEARTHGS ON POOD IRRADIATYON

SUBJEGT:
PROGBAM

SYMBOL: BECY:MK

1. ¥a informad your office on March 2, 1942, thmt at Meating
1326 on Pobruary 28 tha Commigeion:

a. Approved the draft tastimouy set forth
in Appendix "AN to ARG 719/37;

b. Approved, subject to BOD reviaw, 2 BY 1963
budgetary level for the AEC radfation paataurimad
fooda program of $300,000; and,

e, HNotad that AEC 719/37 fiec unclaggified.

2, The Chairman requastod hias testimony to be bylef and sisxiler
in content to paragrapha 11 and 12 of Appendix ""A" to ANC 719/37, end that
it aleo include a brief baskground and history of the program, and a
differentiation betwnen pasteurization and sterilization processas.

3, The General Managsar has directed youito take the action
required by the above decision amd request.

oc!

Chairman

Ganeral Manager

Daputy Ganeral Manager
Asat, Ganeral Manager
Asst, Gan. Mgr. for RED
Ganaral Counaal
Congrassional Liaison

L
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UNGLASSIFIED AEC 719/38
March 1, 1962 COPY NO. _ 57

ATOMIC ENERGY COMMTSSION

HEARYNGS BEFORE THE JCAE ON THE FOOD

Nota by the Secretary

1. The attached correspondence, together with enclosure, from
the Executlve Director, Joint Commiftes on Atcomlc Energy, regarding
the hearings scheduled Tor March 6 &nd 7, 1962, is oirculated for

. the information of the Commission.

2, You will recsll that the matter was noted st Information
Meeting 120, Friday, February 23, 1962,

W. B. MeCool
Secretary
DISTRIBUTION COEY NO.
Secretary d
Comntlssloners 2 -6, 58
Qeneral Manager T-8
Dir, of Regulation 9

. Deputy Dir, of Regulation 10

Deputy Gen. Mgr. 1l
Asat. Gen. Mgr. 12
hgat, Gen. Mgr. R&D 12
Aset. Gen. Mgr, Adm. 1
General Counsel 15-19
Biology & Medicine 20
Congr. Lialson 21
Controller 22-2l
Isctope Development 25
Ind. Participation 26
Public Information 2728
Inapection 29
Licensing & Regulation 30-31
Plana 32
Radiation Standards 3
Reactor Development g h&
Manager, Naval Reactors

Repeaarch 49
D, C. Office 50=-52
Secretariat 53=5T

| %edin-1- A%



UNCLASSIFIED

CONGRE3ES OF THE UNTITED 3TATES
JOINT COMMITTEE CN ATOMIC ENERGY

February 20, 1962

Honorable Glemn T. Seahorg
Chalruan

U.5. Atomlc Energy Commisslon
Washlington 25, D, C.

Daar Dr. Seaborg:

This ies in regard to the proposed hearings on fhe food
irradiation program to he held on March £ and 7, 1962 befora
the Subcommittee on Research, Davelopment, and Radigtion,

The Atomle Energy Commisslon and Army ere belng requested
to present the status of thelr respective programe, We are
now therefore reguesting your pressnce for the introdustion
ol tha AED ngmi

On January 13-15 and aleo on March 31, 1960 the ARC and
Ariny had presemted thelr particular programe cubtlining thelr
objectlives and gccopplishments, It is now considered timely
that we update those past hearings for the latest developments
concerning focd wholesomeness, safety and facllities involved
in this program.

We awalt your deolsion as to who will present testimony
in behnli of the AEC.

Attached you will find an cutline showlng the suggested
aress of inberest for both programs,

Sincerealy yours,
/ef

James T. Ramey
Exaecutive Mrector

Enolosure
Optline of Heerings




UNCLASSTFIED

TENTATIVE OUTLINE FOR FOQOD IRRADILATION
HEARTNGS

I. ARHY FROGHAM

A, Status of High Dose Work (£ year pmgrap}
1. Food Wholesomeness
2, Irradiatlon Faclllitlias
3. Previoua Punding
B. ¥Puture Program
1, Punding
2. Loglatie Military Applinaﬁiona
II. AEC PROGRAM
A. Status of Low Dose Work (5 year program)
l. Food Wholesomenesso
Biclogy snd Mediclne Divislon
2. Irradiatlion Facllitles
Isotopes Developﬁtent Divialon
Moblle and Stationary Units
3. Previcus Funding
B. PFuture Frogram
1, Funding
2., Commerelial Applications
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UNITED STATER GOVERNMENT

Memorandum
TO . Fila DATE; Pebruary 27, 1962

rrom ¢ We Bo MeCool rolary

susjeer: TESTIMORY FOE JOINT COMMITIEE HEARINGS OF THE FOOU' IRRADIATION
PROGRAM

SYMBOL: SECY:JCH

1. At Information Meeting 120, held on February 23, 1962, the
Comnissicners requested cireulation for considaretion on Wedneaday,
February 28, of tha propossd testimony for the Joint Committee Bearings
on the Food Irrediation Program fo be held on March 6,

2. The proposed testimony has been circulsted es AEC T19/3T7 -
Tegtimony for JCAE Besrings on Food Irradiation Progren and is schedunled
for Commiasicn considerstion et 2:00 p.m. on Wednesday, February 28.

. H
Chairmen

Genaral Manager

Peputy General Mavags:r

Aset. Gepara) Menager

Apgt. to the Guneral Monoger
Congressionel Lislcon

T 9-Le-2”
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ATOMIC ENERGY COMMISSION

CMONY

FOR JOAR

S ON FOOD
ADIATION -

G FTOGNAR

Hote by the Secretary

The General Manager has requested that the attached report
by the Director of Isotope Development, together with draft
testimony, be clreulated for consideration by the Commlission
ay aEn early date.

W, B, MeCoold

Secratary
DISTRIBUTION COPY HG",
Secretary 1l
Commeissloners 2 -~ 6,58.62
Genaral Manager 7-8

Inr, of Regulation 9
Deputy Dir. of HRegulastion 10

Deputy Gen. Mgr. il
Asat. Gen. Mgr. 12
Asst. (Gen. Mgr. R&D 1
Aast. Gen. Mgr, Adm. 1l
general Counsel 15=19
Biology & Medlicine 20
Congr. Lialson 21
Controller 2p-24
Isotope Development 25
Ind. Participation 26
Publie Information 27-28
Inepaection 29
Llcansing & Regulation 30-31
Plans 32
Radiaticn Standards 33_
Reacstor Development i 46
Manager, Nava)l Reactors hg
Ressarch -4g
D| C- Offi'nﬂ‘ 50-52
Secretariat 53-58
AR AT
O ICEA
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ATOMIC ENERGY COMMISSION

JCAE HEARTNG ON RADIATTON FRESERVATION OF FOOD
R r& to the General er by the
Emeinr or Isuﬁpaa!lﬁweﬂbpmanf

THE PROBILEM

1. To conalder testimony to he presented by AEC al the JCAE
Hearings on Radlation Presexvation of Pood on March 6 and 7, 1962,
and to establish the AEC PY 1963 hudgetary level for this program,

STMMARY

2. Out of concern with the decision not to provide funds in
the FPY 1963 budget for the ABC radiation pasteurlzed foods
program, the JCAE haa acheduled & public hearing on this sublect,
The purpose of the Hearing 1s to have presented a progress report
on both the AE( radistion pasteurization of foods program, the
Department of the Army program on radiation sterillization of
faooda and to examine the budgetary altuation of the AEC program.

3. Appendix "A" 1s a draft etatement of propozed AEC
tesflmony at this Hearing. In addition to progress, this
statement aleo 1ldentifles that the AEC will maintain a modeat
program in FY 1963 of $500,000 and request full restoration in
FY 1964,

4. Appendiix "B", not to be sent lncluded in the testimony,
aets forth the disposition of the proposed PY 1963 sxpenditure
of $500,000.

STAFF JUDAMENTS
5. The Division of Blology and Medicline and the O0ffice of
the Controller concur in the recommendations of this paper,




RECOMMENDATION

6. The General Manager recommends that the Atomlic Bnergy

Commission;
a. Approve the draft testimony set forth in Appendix

Hnll‘;

b, rove an FY 1963 budgetary level for the AEC
radiat%nn pasteurized foods program of $500,000; and,

¢. Note that this paper is unclassified.
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LIST OF ENCLOSURES

Page No.

APFPENDIX "A" - Draft Testimony (JCAE Food Irradiation
Heaﬂm-loi..-m-.--tti-tl---llt--ilqiill 3

APPENDIX "B" - Anticipated Contracts snd Approximate
Costes to Malntalin Modest Program in
FY 1963"'-"-.'_'I.I'ﬁ.'l.l'l"-..“‘- 12




Q EricTAY
P

JCAE FOOD TRRADIATION HEARING

APFENDIX "A"

Dyatt Teptimeny

1. At the March 31, 1960, Eearings held by this Committee
on the National Pood Irradiation Research Program the Commisaion
stated 1l%s intentlion to asdminister its functions in this area
in an aggrasalve and productive manner and to procesd as
vigorously and rapidly aa sclentific prudence Indicates., The

. Commlaslon alse stated that it would maintain full and active
llalaon with other intereated Govermment agencles as well as
kesping commercial food procesaing firma fully informed on
progress 1n the program, Further, in view of the international
interest in radlation pasteurization of fooda, the Commission
indicated 1% would sstablish procedures for positive exchange
of information with other countries carrylng out research in
thia flejd,

2, Qur initial efforta, begun in March 1960, were directed
toward eveluatlon of previocus work pertinent to radiation
. pasteurizetion of foods, detalling of s gpecific research and
development program, and development of required ilrradfators.
Accordingly, the followlng projects were lmplemented and
completad:
81X contracts were lmplemented to evaluate axisting
information on the teclmicel and practical feasilbility of
pasteurizing fish products and frulta and to determine which
products offered the moat promlise for low dose experimentatlon,
Two further programas were inltlated to survey and evaluate
the existing lmowledge on the effects of radiation on food
. wholeaomeneasas, including food chemiptry and misroblology.
-3 - Appendix "A"
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Three additional progrems were initlated to survey food packagzing
requirements, to make broad conceptual desipgn studies of
faellltiep for food lvradiation, and to design and fabricate
thres ressarch irradiators ezch uping approximately 30,000

suriea of Cobalt 60,

3. Bagaed upon the foregoing studies and evaluatlons, the
experimental program was lnitlated., In 80 doing, it was the
Commisalon's objective to concentrate on a limited number of
food producte so as to achleve success sooner than would be
posalble if 2 multitude of Pfoods were studied concurrently. It
was fell these radlation pasteurized food products would serve
as prototypes for ptlmulsting other Govertment sgencles and
private lodustry to expand the tachnology to a wlde spectrum of
food items, It was alsc declded to concentrate the resesrch
effort in a relatively few key groups having special competeance
in this area, It wag further determined that the aource of
radiation for carrylng ocut the resezrch should be readlly
gvallablie to the rasearchers and that shipment of food products
for purposnes nf'radiatinn.prncesaing was to be mvoided, In
line with this thinldng, epecially  designed research
irradiators were installed at the universitles participating.
the program, other than Loulplana State Univeraity which already
pospeseed an irradlator of 1lts own, These lrradiators also were
avalleble for use by the U.S. Department of the Interler
Flsherles Laboratorles located in the lmmediate vielnity of the
universltles and whoe were carrying out cotplementary programs,

4. The research program inltiated in accordance with the
above aims amd currently in progress iIncludea three laboratory
research conbtracts on rediatlon pasteurdzatlon of clam and
hatdock f£lllete and on crab, flounder and shrimp, — Two

-4 - Appendix "A"
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complementary prosrais on radiation pasteurization of fruilts

have also been started. Three programs on the wholesomenesa,
including mlicroblology and food chemistry, of various sea foods,
especlally clams, haddook, orab and flounder, are now in effect,
Two further programa in effect are a deslazn study of transportable
Cobalt 60 and alectron machine irredistors, and & marketing
Teasibillty study on radiatlon pasteurized fruits,

5. ¥e have made important advances in deaign concepts for
irradiators snd Lrradlation facllities which I would 1lke fo
discuss hWriefly. The research irradiators I mentloned previously
combine great eimplicity of operatlion with a high degree of
bullt-in safety. Yei, they constltute a very versatile research
tool whereln exparimentation can be carrlaed out under closely
controlled condiflona of temperature, radiation dose and
atmaspherle envirorment, They conslsat of 2 parallel plagues
of Cobalt 60 located at the botbom of & 12 foot deep Eteel tank
¥hich 1s filled with water for shlelding pwrposea. Froducts to
be irradiated are placed in three canisters which are antomatlcally
lowerad to the bottom of the tank by push Lutton operatiom,
coning to rest on elther side and between the plagues., A more
deteliled descriptlion of thase irradiators ls contalned in tha
report entitled, "Conceptual Deslgn Studiea of Facillities for
Food Irrediation,” furnished to the Committes in March 1961.

This report also deseribes a central lrradiation faclllity for

the radiation pasteurization of fish. Thia facllity would employ
300,000 curles of Cobalt 60 and would have a throughput of one
ton per hour., The source o package configuration in this design
la wnique and permlts unusually high efficlency. Rather than

go Into a technieal derscriptlon here, I would refer you to the
report lteelf for this information. The funetion of this faellity

-5 -
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would be to demonatrate the technical fesslbility of the rediation
pasteurization of fieh on a semi-production scale and to gain
estimates of the economics of the process.

6. We are currently in proceas of carrying out conceptual
deslgn atudies of transportable food Airredisters for radiation
pasteurlization of fruit. Prult usuvally is brought from the
field and talen directly to packing houaea which are widely
dispersed in the fruli producing areas., From the packling housea
they are sent direebly to the marksts. It may not be economical
for each paelking house to have & radiation socurce slnce the
varicus crops are highly seasonal at any one location and
throughputs ecan vgry conelderably. Traneporiabls irradlsators
on the other hand can be set up at varlous paecking houses as
needed. In our current study, we are exsmining hoth Cobalt 60
transportable irradliastors and low energy electron machine
transportable irradiztors, From e technical viawpolnt, doth
types of units appear to have advantages in the radiation
pasteurization of frult, It would be neceaaary, however, %o
actually construet and operate such devicea to establizh thelr
practloeallty for the varicus processing conditlions anticlpated.

T. At the Mareh 31, 1560, Hearing, the Commission stated
"0ur preliminary investigatlons already give us confidence in the
ultimate success of low dose rediation processing to extend
shelf 1ife." Although conslderably more research 1s required
on this process, nevertheless all experimental evidence we have
obtalned to date supports and conflrma this expression of
confidenca. 3elected food items have responded very favorably
to radiatlon pasteurization. Test mamples of both fruit and fish
products have been radlation pasteurized under varying conditions,
Haddock flllets and clams, for example, reaponded very well and

-6 - Appendix "A"
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retained high quality. In the case of clams, it has been
possible %o double refrigerated shelf life, Resulis obtalned
thus far with the radiation pasteurlzation of frults, for
example, stawberries, are equally good. In particular, the
vitamin ¢ retentlion of irradiated strawberrien, lmportant from
8 nutrition viewpolnt, waa found to be exoellent. There are
also promising results in the use of radiation to delay the
ripening of fruits, such ag pears thereby extending their
mariketable 1ife, Of major interest is the finding that
desirable extonelons of shelf life of both fleh end fruits can be
cbtained wlbfh radi vlcn doses pubstantially lower than those
eriginzlly hellievszd recessary, Thls effect wlll enhance the
sconomics of the procesa, It can be noted with satisfaction
elso that thua far in the natlonal program on the wholesomeness
and safebty of 1médiatlon proceased foods ne toxiec effsets have
been obseryed which are gitridbutable to the radiation process

alone,

8. The AEC program has benefited greatly from the assistance
provided by Beveral expert committees, Two moebtings were held
in 1561 of the American Inatitute of Blologlcal Sclences Advisory
Commlttee to the Commlasion on radlation pasteurdzation of food.
Thlis Committee, composed of experts in the various dizciplines
related o radletion procesailng of food, provides advice with
regard to program orientation and easentlal areas of research.
Meatings also were held in January 1961 and February 1962 of the
Interdepartmental Committee on Radiatlon Preservation of Food,
The objective of the Interdepartmentsal Committese is to facilitate
the tranaltlon of this technology iInto the civilien economy and
to Kkeep other government departments fully abreast of develop-
ments in this fleld., A Hational Fisherles Institute Comnitiee

-7- Appendix "A"
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on Seafood Radiation Preservation wes also establlszhed during
the year. This Commlittee 18 composed of top executlves selected
from the flshery processing,dlstribution and selling induatries.

Its purpose was to correlste industry interest and recnrirements
with this developing technology and moet specifically to psrticl-
pate 1n the plamning for radiation facllitiea,

9. The Commission has maintained close lialson with other
countries conducting researsh on radiation pasteurization of
fooda. At the last General Conference of the International
Atomlc Energy Agency the U.3, urged the initiatlion by IABA of a
resaarch program on radlation pasteurlzation of foods and offered
thia Govermnment's support in this endeavor. The U.B. has alsc
cooperated cloaely with the Organization for Economic Cooperation
and Development, and other internmatlonal organizatlonsg, in
providing advice &nd mssistance on radiztion pasteurlization of
foods. Our ohservation of intermational programs in this area
indicates a high level of sctivifty snd interest. Canada has,
for example, already cleared radiation processed potatoes for
publlie consumption. Tha Russiane are reported to have done
likewise,

10, Through FY 1962 the Commlission will have spent spproximately

1,200,000 doilars in ite radiation pasteurization of foocds
program. About a third of this 1s Invested in equipment, I
would 1lke at this polnt to direct ths Commitfeels attentlon
to Chart Mo, 1 which shows expenditure of funds expected through
June 30, 1962 according to gpecific progrem elements, We feel
that progress achieved with these rescurces has been aubstantial
and there 1a every reason to have confidence in thse succesa of
this technology. While we have made & good start, considerably
more work is required to demonatrate technical feasibllity

-8 - Appendix "aA"
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and to eastabllsh conclusively the wholesomeness and safebty of
radiation pasteurized foods, Chart No, 2 ldentifies over-all
program elements, progreaa to dabe, as well as remalnlng work to
be done for succespful demontatrabion of this new technology.

1l. In evaluating over-all budgetary needa, for the fiscal
year 1963, it was determined that with relationshlp to obher
national programs, the program for radlation pasteurlzation of
foods possessed p relatively low priority. Accordingly, funds
for this activity were not included in the budgeb.

12, T™e Commigaion well sppredlates the potentlal bhenefits
foreseen I'rom radiation pasteurlzation of foods, the promlaing
experimental reaults obtained to dste end the Atomp-for-Feace
impilceationa, The Commisgslon expects therefore to reguest full
restoration of the program in the FY 1964 budget and if budgetary -
support 1s provided we intend to continue the program In
subsequent jyears as necessary o bring 1t to a auccesaful
concluslcn., In order not to lose the advantages of the golng
reagearch programs already stafied with sclentiflic personnel and
with installed asscciated equipment, we will malnfain a modeat
program in FPY 1963 utilizlog existing budgetary resources, It
is anticipated such a modept progrem would entall expenditures
of approximately $500,000, These funds will be utilized %o
maintain in force current research programs of a contlnuing
nature on wholesomeness, including food chemistry and microbiology,
establishment of proceselng condiilons, irradiator deslpgn, and
to Initiate animal feeding studles.

A - Appendix "a"
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AFPENDIX "B

Anticipated Contracts and Approximate Coste to Malntain
Modest Program In PY 1963

Wholesomeness
U. of California (fruits) $40,000
U. of Michigan (botullinum 30,000
U. of Washington {orab £iounder) 60, 000
Continental Can Sompany {butuli.m} ag,mu
USDI-Glowceater (clams and haddoolk » 000
Subtotal $200, 000
Procesa Research
U. of California {frult) $50,000
Mape, Inat, of Technology {clams & haddock) 0,000
U3DI-3eattle (crab and flounder) s 000
UsDA-Washington, D.C. (Pruit Economice Study) 20,000
Louisiana State University ( ) 85,000
BNL (Irradiator deslgn, equipment 50, 000
’ Subtotal $300, 000

Potal  §500,000

- 12 - Appendix "B"
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UNITED STATES GOV

Memorandum

TO : File ? 2 E parg: THUOATY 12, 1962
. Herold D. Ansmosa ne Beorstary

FROM

=t et n G “‘“Q*.ﬂ"jw ‘*g‘f"“"""c

SUBJEGT: BUDGET FEIRICTION FOR FOOD TRRADTATTON PROGRAM
SYMMBOL: SBCY:AHE

At Information Meeting 104 ob Jamuary 12, 1962 the Chairmen
reported that during his meeting with Congressman Holilield and Mo,
Ramey of the Jolnt Compittes staff on Jamusry 10, Congressuan Holifield
had expressed disappointment in the reduction in the food irradiation
progran and requested informatiom on the FY 1963 lsotopes budget.

ec:
Chairman

Genersl Menager

Deputy General Marager

Agst, Geparal Mapager
Controller

Asst. to the fen Mgr.
Dlrector, Isotopes Development

-/
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DiCIASSTFIED ARG T19/36
QQE 14, 1961 COFY NO, 32

ATOMIC ENERGY COMMISSION

FOOD PRESERVATION BY MEANS OF ACCELERATOR RADIATION '

Note by the 3acreta;f_1

The attached memorandum 2nd enclosure from the Special
Aggistant to the Fresident-Dirgetor, Food for Peace, 1s c¢lrculated
for the information of the Commisalon. The matter has been
raferred to the General Manager for appropriate handling.

W. B. MaCool
Secretary
DISTRIBUTION COPY NO.
Secretary 1
Commigsionera 2 - 6,37,38

General Manager
Dir., of Regulation

Deputy Gen, Mgzr, 9
Agat. Gen. Mgr. 10 -« 11
Asst. Gen. Mgr, R&ID 12
Agst. Gen., Mgr, Adm. 13
Asgt. to the GM Y
General Counsel 15 - 18
Congr. Relatlons 19
Isotope Development 20
Ind. Partiecipation 21
Fublic Information 22 - 23
Licensing & Regulation 24 - 25
Cperations Analysis

Research 27 - 28
D, C, Office 20 « 31
Secpetariat 32 - 36
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UNCLASSIFIED

THE WHITE HOUSE
WASHINGTON

Juna 27, 1961
MEMORANDUM FOR

Glenn T. Seaborg
Chalrman, Atomic Energy Commission

Inelosed is 2 preoposal from Dr,. Kennard H, Morganstarn,
President, Radiation Dynemlcs, Ine., for food preaarvation by
means of aceelerator radlatlon,

T would appreciate 1t Af you would evaluate this proposal
and commundcate your rClndings direotly to Dr. Morganstern.

/8/ Gaorge MeGovern

George Mo(overn

Special Assistant to the
Prepidant Dilrector, Food
for Peace

Encloaure




ﬂﬂbIﬁBBIFIED

June 27, 1961

Dear Dr. Morganstern:

The Departument of Agrioculture has informed this office
that its reacarch in accelerator irradiation has been limdted
to one or two amall projects, conducted under support from
the Department of Defense and the Atomlc Energy Commission,

I em alao advised that the major Federal program on both
radiation source development and food preservation 1s belng
conducted by the Atomie Energy Commiesion,

I bave, therefore, reqguested the Atomic Energy Commissioh
to evaluate your proposal and to commmnleate lts findings
directly tc you,

Thank you again for your interest,
Sincerely yours,
/8/ George MoGovern

Jeorge McGovern
Special Asaistant to the Praesident
Director, Food For Feacs

Dr. Kennard H. Morganstern
Frasldent, Radiation Dynamies, Inc.
Weatbury Industrial Park

Westbury, Long Ieland

Hew York
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UNITED STATES GO MENT i} . "lqmﬁ%ﬁm
Memorandum g

Ralerend s Leclioh

Ta Baul C, Aebersold, Director DATE:  jareh 30, 1961
Offtee of Isoicpes Development

FROM Rarold Anawmosa, Aeting Secreiary
SUBJECTREC 719/35 - DESIGN OF FACILITIES FOR FOOD IRRADIATTON

SIMBOL: SECY: JoH

1, We informed your office on March 30, 1961, thet at Meeting
1718 on Merech 29 the Comaissicn:

a. Approved transmittal io the Joint Commlttes on
Atomie Epergy of the report on design of facilities for
foud irradistion, (Appandix "B" to AEC 719/35);

b. Noted that the report will be transmitted by letter
such as Appendix “4" to ABC 719/35; and

e. Hoted thet sge 719/35 is unclassified.

2. The General Menager has directed you to teke the action required
by the above deeision. It is our inderatepding thet your offies will prepare
the corraspondence tn the JCAE,. A copy of this letier iogether with other pertinent
corresponiance should be provided the Office of the Secretary.

ec:  Oenersl Manager
Deputy Cencoral Manager
Asst. Gerwrel Mansger
seet. General Maneger for RAID
General Counsel
Congresajonal Reletions
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Mtg.1716 4. AEC 719/35 - Design of Facilities for Food Irradiation

3-29=61
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Under consideration was AEC 719/35 requasting transmittal to the
JCAE of the Brockhaven National Laboratory report on the design of
facilitiea for food irradistion. In answer to 2 question from Mr, Grahowm,
Mr. Acherscld noted that the letter and the report had been reswritten
to contiin 4 caveat to the offect the cost estimates presentad in the re-
port ware not guarantoed by the AEC,

Mr. Aeberaotd said he thougit the AEC should include an evaluation
of the highly versatile, safe, eaeily cperated food research irradiator -
described in the Brookhaven yeport before it is transmitied to the JCAE,
Mr, Hollingsworth said it was of prime importance to meet the April 1
deadline, and at a later data, an evaluation of the raport could be preparsd.
Mr, Graham suggested preparation of the evaluation of the Brookhaven
topart be discussed informally with the Joint Committes staff after the
report ie transmitted.

After further discussion, the Commission:

a, %rﬁvad tranamittal to the Joint Committes
on ¢ Enexrgy of the report on deeign of facilitiea
for food irradition, {Appendix "B* to AEC 719/35);

b. Noted that the report will be transmitted by letter
sach as Appendix "A" to AEC 719/35); and

¢, Noted that AEC 719735 ip unclassified. ||
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ATOMIC ENERGY COMMISSION

———

DESIGN OF FACILITIES FOR FOOD IRRADYAMION

Note by the Seeretary _

1, The Acting Generzl Manzger has raequested that the attached
ropart by the Diractor of Isctopaes Davaelopment be circulated for |
oonplderation by the Commission at the meeting scheduled fur
2:00 p,n,, Wednesday, Mareh 29, 1961,

2, This paper supersedea AEC T19/34 circulated on
Mareh 22, 1961, |

W. By MaCool
Sacretary
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ATOMIC ENERGY COMMISSION

DESIGN OF FACILITIES FCR POOD IRRADIATION

Report o the Oeneral Manager the
Director of fgobopses Dleveilopmen

THE PROBIEM
1. To conalder a report on the deslgn of facilities for
food lrradlation.

DISCUSSION

2. The FY 1961 Authorization Bill included a provision that

the ARC conduct design studies on facllities for food irradiation
and report on theae by April 1, 1961,

3. In part to provide naﬁaaaary background information for
these studles, evaluations werse made of the technieal and marketing
characbteristices of the fish and frult industyies relative to
poBsitle radiation pasteurdization of theae produets, Fish and
frult area the producta currently inclnded in the AEC radiation
paateurizad foods program (see AEQ T19/31). The reports of
these atudiea, (Radlation Preservaiion of Selected Fruilts and
Vagetables, Stanford Research Institute; Evaluation of the
Teehnleal, Economile and Practileal Peasibility of Radiation
Praservatlion of PFlagh, Magsachusetts Institute of Technology:
Marketing Feasldility Study of Radiation Proceasad Fishery
Froducta, U,.S, Department of the Interior) were provided Brookhaven
Hatlonal ILaboratory which waa requested to make the negessary
design studies,

4, The Brookhaven National Laboratory report is attashed
as "Eppendix "B, It is proposed that thie report be tranamitted
to the Joint Committee on Atowmic Energy in response te the
aftorementioned provision of the FY 106) Authorization Bill.

-l w
,.ﬁ-uu!‘ -3 -
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STAFF JUDGMENTS
5. The Divisions of Conastruction and Supply, Bilology and

Medicine, and Finance coneur in the recommendation of thias paper,

RECOMMENDATION
6, The General Manager recomuends that tha Atomic Enercy
Commisaion;
8. gﬁgruva transmittal to the Joint Committee on
Atomlc Energy of the report on design of facllities for
food irradiation, {Appendix "B");

- b. te that the report will be transmitted by latter
. such as Appendix "aA",

e¢. Nobe that Ghie paper is unclassified,

—OFRICTIAL-USE-ONLY—
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APPENDIX "A"

PROPOSED IETTER TO JCAE

1. The FY-1961 Autharization Bill included a provision
regarding deslgn studles on facllitles for food irrediation.
Attached for the Committeal!s infermation ia a report preparsd in
acoordance with this provision.

2. We should like to emphasize that the concluslons of this
report and the deslgn concepts discussed are very preliminary.
The report 18 largely based on reports by the Massachusetta
Institute of Teechknology, United States Department of Interlor
and Stanford Research Institubte on radiatlon pasteurization of
fiah and fruilts, coplea of which have been providad the Committee.
These reports outline very broad areas of reesearch whlich muast
811l be conducted hefore the parameters for radiation processing
of these products can ba established, OFf necesslby, therefore,
the present report on design concepts of facilitlex for
food 1rradiation ig based upon very sketchy technleal data and
agsumptions that are yet to be proved, The report should be
viewed a3 a [lret step leading to future design concepts upon
which greater reliance ecan be placed. It follows that the cost
egtimates presented 1n the report also are very preliminary.
Except for the research irradiateor, facllities comperable to these
described have not herstofore been built, Thus thera 1s no fim

foundatlon for consldering the alements of ecat,

3. A3 the Commimesion indicated at the hezringe on food
irradiation in March of last year, we are proceeding on a sound
soientific basle to develop tha sasentlal requirsments for radiz-
tion pasteurlzation of fish and frulte, To foeter this purpose
one research irradiator of the type deacrlibed in the report has
already been bullt and 2 more are on order. These will be esmployed
in research programs which will develop the datz upon which more

-3 -
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preclse and detalled concepits of faclilitlea for food irradiafion
oan be baped,

4, To prapare the attached report Brookhaven Hatlonal lahora:
tory was asked to consider design concepts of irradiators applimﬂﬂé
to the radiation pasteurization of foods based upon the afore-
mentioned ptudles Ly the Massachusetts Inatitute of Technology, the
United Statea Department of the Interior and Stanford Reaearch
Inatituta, Accordingly, the report conslders conceptual designs of
a research irradlator, a central radiation facility which would be
uaed by several food processors and an ln-plant irradiator to be

located in individual food preocesaing planta,

5. Freliminary conaldargtion alao ia glven to tramsportakbls
irradlatora to be moved to dlfferent areas for proceasing Food at
varlous productlon or harvesting sites., The need for developlng
specific information on performance (dosage, package size,
residence time, efe,) precluded more detailed consideration of
gonceptual designa of bBransportable lrradiatora at thls time,
However, as our research program delineztes more precleely these
various factors, the Commisslon plana contlmuing design studies %o
optimize facilities for radiatlon pasteurization of food, Such
studles will lnclude bransportable irradlators.

6. Because of lack of reaschably firm faellity coet estimates
as wall as tha fact that the proceessing requlrements emtalled 1n
radlatlon pasteurlzation of speecific products are yet to be de-
fined, 1t was coneluded that condueting an economic znalysis of
the prooess at this time would be premature. With present limited.

knowledge, it wae felt that such an analysils would be highly specu-

lative and not very meaningful. A8 our body of techniesl informa-
tion builds up, however, sppropriats economic evaluations will be
made.,

Ts The Commlasion 1s prepared to discuss the results of

thege gtudies at your sonvenisnce,

-4 -
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~. APPENDIX "B"

CONCEFTUAL DESIGN STUDIES ON FACILITIES
FPOR RADIATION PASTEURIZATION OF FOOD

¢, A, Kuhl
L. G%lanter

. O'Leary
B. Manowitsz

Brookhaven Maticnal Laboratory
Upton, Kew York

March, 1961
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ABBTRACT

1, This report considers deslgh concepts of radlation
facilitiea for radlation pasteuwrdzatlon of foods, Irradlator
types dlscussed inelude research, central or in-plant and
trangportahle units, '

2. Experimental design work on a highly versatile, safe,
oaaily operated food research lrradietor has beenn completed and
the firet unlt fabrlcated. The research lrradistor ls essantially
A poo) type gamma socurce of approximately 25,000 curles of
cobalt €0 and has & capacity of 37 megarad pounds per hour,

The lrradistion chambers are provided with both temperabture and
atmosphere control to facilitate experloental work. A dlatinct
adventage of the irradlator is simpliclty of operation, A
sentral control panel 1s so oconmfructed that a moderately tralned
individual can operate the faellity without possibllity of
endangering himself or others from radlation., The irradiator 18
of moderate cost and 18 readlly installed at a particular

raesearch aite,

3. A design conocept of a central or iln-plant food
irradiator flaxible enough to be modified into transportable
unites 13 consldered in detsail. Utlllzing £his deslgn concept a
commerclal productlon capaclty of approximately 1,000 megarad
pounds of product can be processed per hour. In this case




the facility containa a 300,000 curle source mounted on a aingle
plaque, To obtain maximum souprce efficisncy, food paockages are
moved frontally toward the source., As Ghe package neara the
sourcs plaque the source yack drops Into a recess pemitting the
package o pasa over its top and be positioned on the other side,
The &ource and irrsdiation chamber slze with 1tE conBequent
requirement for a large amount of blologleal shlelding
neceasarily limits this facility to elther the central or in-plent

i

type, or eertalnly to a fixed installation.

I, A design coneept is developed for a transportable ipradl-
ator, A smaller aocurce ptréength and Arradiatlion chamber are
necessary in order to reduce shislding rogquirements, A production
rate of 25 megarad pounds 1p foraseabhle, C{ounter-bazlanoing this
lowar production rate, however, are the advantages of ready
mobillty, the abllity to handle small load premium products and the
potential of demonstrating the feasibility of radiation pasteuri-:
zation on a wida varlety of seasconal orops at the harvest or pro-
duction sitesn,

5. Safety conalderations are of prime concern throughout
this atudy. The report is concluded with a hazards evaluation
ocoublining varlous procedures and safety devices applicable to
any of tha lrradiator types,

=
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INTRODUCT ION

1., Previous work on radiation pasteurizstlon of food has
indicated the need for development of concepta of pre-—commercial
and commexrclal irysdiation faclillities including research,
tranaportable, central and in-plent unite, The purposa of this
study is to formulate more agcurately design concapts which could
ko wade applicable ¢¢ theas reguirementz. Food products of
particulsr reference includs fish and fruit, since sxtenzion of
ahelr-iire of these products with radistion appears to offar
quality and marketing advantages.

2. The different types of irradiation faclllitlies are

desoribed as follows:

&, Research Irpadlator: A highly flexlble low
capacity Irradlafor speciilcally designed to
support a wide range of research requirements,

b. Central Facllity: A separate plant comparables
to a ﬁm which would be accessidle
to and used by several food processors for miltiple
product handling,

¢, In-Plant FPacility: A smaller specialized
modifieatIon o € central facility whioh would
be installed in individual food processing plants
and ba used for limited product processing.

d. Transportable Irradistors: These include
both tTuck Jali}ﬁ'ﬁir-m'_unﬁﬁ irradlators as well
as units which could be disassembled and transported
into food producing areas during harvesting seasons.
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3. Part I of this study l1s a discusaion of the Gesign
of 8 rasearch irradiator, Fart IT eontailns a concepiual design
of a céntral or in-plant facility based upon a current method of
fish pracasaing.a/ For parposes of simpllelfy, & partlioular
method for processing fillets wes ohosen for dlscussgion realizing
that this process could regdlly be mede applicable to the
procesging of either whols fish or other marine products.
Furthermore the procees dascribed is adaptsble fo radiatlon
paateurdization of fruits.2/ Part IIX of this report dloeussesd
transportable irradiators, Part XV sets forth sefety considera=
ticna in 1lrradiator design and operation.

1/ Evaluation of the Technlcal, Economical and Fracticel
Feasibllity of Radlation Preservation of Fish = NY0=G152
Avalilable = Office of Techntlecal Services, Department of
Commerce, Washington 25, D, C. - $1.75

Hadiation Preservatlon of Selected Frulte and Vegetables -
SRIA=30 Avallable - Offlce of Technical Services, Department
of Commerce, Washington 25, D. ¢, = $3.00
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PART I
RESEARCH TRRADIATORS
i, This part of the report considers a food research
irradiator which has heen deslgned for use in the Atomic Energy
Comnission radiation pasteurization of foods program., One of
these units has already bean constructed and is currently being
inaetalled at the Massachusetts Institute of Technology.

2. The entire system is designed with simpliclity and safsty
in nind., It is capable of being operated by an indlvidual
not highly trained in various nuoleay aspeota, PFor these reasona,
1%t appears to bean 1deal irpadlator for the purposa of supporting
razearch work on lirradlation pasteurization of food,

3. The resesrch irradiator is espentizlly & pool-type
genma radiation faellity. A two plaque scuree configuration
contalning approximately 25,000 curies of cobalt G0 1a positioned
at the bottom of a water~filled stailnless steel tank, 6 feat
1n diameter and 12 feet deep (Flg. 1).

4. The cobalt 60 source 1a in the form of stripe asaembled
into two plagues approximately 19" x 23)2x 1/8"., The plaques
are in parallel vertical pianes, and ave mounted in racks on the
floor of the irradiator, Pood samplss to ba irradiated are placed
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in water-tight canisters znd are lowared into the radiation field
by means of aua slectrically driven screw rod mechaniam, Three
caniaters are provided, one of which is poaitionad betwesn the
plaques and the others outslds of the plaguea, Although designed
primarily for ressarch, the irradiator is eapable of handling
food paokages of various aizes in commereial use, The maximum
size sample which can be sccommodsbed i1a J4" x 18" x 6",

5. The deslgn 15 intended te provids a radiation dose
rate of 370,000 rad/hr at the ocenter of a paeckage of unit
deneity. For a package 18" x 14" x 6" the produotion capacity ia
37 megarad pounds per hour, and the maximmm to minimum dose
variation is approximately 1.5. If greater uniformity 1e
deaired 1t nay be achleved at the expense of a smalier produotion
capasity. For instance, for a package 127 x 12" = §" bhe produo-
tion capacity would be about 13 megarad pounds per hour and the
maximum to minlmum doge variation in the package approximately
1.25.

6. During irradiation both temperature and atmospheric
control can be maintained in the canisters., The temperature
is variabls from 10°F to 150°F. Varioua gases may be introduced
into tha ocanister during the irradiafion to alter atmospheric
sonditions,
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7. The exposure time, and consequently the radiation dose,
ean ba pre-set on the control panel which 1s positioned above
the tank., The electricnl system automatically removes sach
caniater from the pradiation fleld when the appropriate doss

has been recelived,

8, A package water purifioation syastem is provided as
part of the unit, Its purposs 1a to keep the imter clean and to
decontaminate it in the event of a source encapsulation failure,
Underwater lights are alse provided, The safety system conalatas
of a water lavel control which setivates an a2laym and a
solenold valve to & water inlet when the watar helght decreases
by 6", Included also is a remote ares radlation monitor capable
of activating alarme and other safety devices when the
radlation level excaade a predeterminéed limit. The radiation
leval at the pool surface 1s less than 1 millirad per hour.

9. Cost of this irradiator, including the cobalt-60 source,
18 approximately $75,000.
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PART II
CENTRAL AND IN-PIANT IRRADIATCR
feneral Consideratlions

1. The following background informatien on fiah processlng
technology was used in 8 conceptual desipgn study of central or
in-plant irradiatera. The entire productlon of ssa food in the
United States 18 about 2.4 billlion pounds of which approximately
431 million pounds are fillets. The fish are saught, and are
generally eviscerated and stored at temperatures ranging from 32°
to 40°F. on board the fishing boat, unsil they are delivered to
the proceasling plantes, In the plant a conveyor system takes
the chillled eviscerated fish product through a serles of steps
such as the following {Fig. 2):

2. Rinse to remove lce and sliwe.

b, Scaling.

¢. Rinse,

d. Filleting - principally by sutomastle machine.
e, Trimming = & manual operation.

., Rinse,

g. Chilling,

h. Paclkaging -~ both automatic and manual,

1. Preezing.

d. Storage or dlstributlon.
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2, Radistion pasteurlzation treatment could he Introduced
at Step 1, in lieu of the freezing step, In many processing plants
the pachaged produst 18 sent to & central freezing plant,
Similarly, a product to be lrradlisted could he sent t¢ a2 central
Irradiation faellity.

3. Such a plant would require large walk-in refrigerators
for pre-irradiation and post.lirradiation staraéﬂ, adaeguate loading
and unloading areap, the frradiption faollity, and suxiliary
eervice areas (Flg. 3)}. The radiation process woulé normally
procead in three ateps: (1) temporayy refrimgerated storsge, (2)
irradiation treatment, and {3) refrigerated atorage or
distribution (Fig. #).

Frocega Descoripblon
4, The packsges wlll move from the packaging position to

the irradietion facility input area {Figs. 5, 6, T). They are
chilled to 35°F or lower prior to being loaded on the irradiastor
conveyor. The conveyor will hold four packages vertiecally ac that
the largest surface ares will be presented to the surface of the
source plague. AG the present time & varlety of comnerclal
shipping paclkages are employed. The slze of the pachage used in
thie report 1s 18" x 14" x 5", which can be made up of a single
block of pealed wrapped product or of a2 number of smaller
packasges. It 1a assumed that the sealed bulk pacekepe has
sufficlent insulation valus that no refrigeration is reguired
for the 90 minutes oy se the fish 13 in the irradiator. The
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aonveyor racks are then loaded and willl move edgewlse Into a
labyrinth entrance end proeeed to the lrradiation chamber where
they will move sidewlse wlth the lergest surface parallel to the

anires.,

5« In the irradlation chamber aspproximatsely 18 racks
contelning 72 of the previously deperibed peackages will move
uniformly toward the source in increments of 5.5" every 5.5
minutea, The source plagque at sappropriate intervals 13 lowered
Bo that 1ts top is level with the irradlation chamber floor,
The rack neareat the source oh the input side then moves to the
other pide of the source irradistion position while all other
racks move one inerement. The pource then returns to the
lrradistion pogition, The langth of time for the operetion of
this sequence 1ls controlled by a timer at the control panel,

6. Once the chamber 1s loaded, one rack load, or
approximately 200 pounds of product will be discharged every 5.5
minutes, and will have received a radiation dose of 5 x 102 rads,
The radiatlon Dproceased product will be disocharged from the sutput
side of the facllity and eilther stored at a temperature of 3I59F to
awgit shipment, or loaded directly in refrigerated sonvayances
for distribution,
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Irradiator Deelgn Conespt

7. The essentlal componentes of an lrradiator of this type
includé a water tank for sourca splorage, source lifting and
synchronlzation mechaniam, irradiation chamber, Irradiation chamber
cover, labyrinth conveyor duets, conveyor, shilelding, and safety
devices, The irradiator ls deslgned to be assembled on & concrete
Blab and can be test operated before the requlred shielding ls
put into place.

8. The lrradlator specifications are listed in Table I,

Table I
Irradlstor Specifilcations

Produetion Rate 1000 megarad pounds par hour
Total Doge 5 x 107 rad max.

Uniformlity within Packege 4+ 20%

Package Dimenaions 14" x 18" x 5"

Volds in Package TH

The irradiator 1z estlmated to have an ahnual production eapaclty
of 2,000 tona based upon a throughput of 1 ton per Hour and a
4C hour/wk operation.

9. Labor involved for the operation of thier feelility
conalate of two men per shift fox the leading and unloading of the
eonveyor belt, A third man would handle the sowrce, the operation
of the plant, and would be technloally competent to handle minor
breakdowns and maintenance of the equipment.

AT AT T
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10. The over=-all dimensions of the irradiator are
approximately 27' x 28!, which could be easily accommodsted in a
building 401 x 62', The bullding would alsc include space for
wallt=in refrigerators with & storage capaclty of spproximately
10 tons of fish, A ton of fish packed in 50-pound boxes would
occupy & epace 214" x 37 x 42" high or approximateiy 20 cublc rt,
The bullding would be a one floor facllity with limlited office

space,

11. The source storage tank, % £t. sgquare and 12 ft. deep,
wlll provide shislding for the assembly and storage of the Bource
plague when not in use (Fig, 5). It will centain a gource rack
and guldes along which the raok can be moved uvp and down from the
irradiation to the storage position, A motor located outslde
the irradistion chamber, with gear and chain mechanisms, will
provide a posiltive drive for souree rack movements. A/ water
conditioning unit will provide water of high purity and low
corrosion potential for the source atorage tank, This unit wi])
also serve to detect apd colleot any potentlal radiocaetive
eontaminants in the water, A sllmmer will be used to keep the
surface of the water fres of dust,

12, When the radlatlon mpource ls asaembled and ready for
use, a removable grating will cover the water tank cpening, The
pource 1s ralsed or lowered lnto the irradiation snd non-
irradlation pesitlona through an opening in the grating cover,
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13. The instde dimenslona of the lrrsdiation shanmber are
kt x 4t x 11, This 1z sufficlent to contaln the socurce plague
(46" wide and 38" high), together with packeges to a depth of 50"
at the front of and in back of the socurce, The width of the
chamber 1a Just large enough to accommodate the wldth of the source
rack and the gulide channels. & movable hateh at the top of the
lrradiation chamber provides access for malntenance and 1ntruﬂuctinp
of source shipping caska, Labyrinth entrances are deslgned to

attenuate axterlor radistlon to s safe level,

14, The conveyor system of the overhead power and free
trolley type carriea the materisl to be irradiated in and out of
the irradiatlon chamber. The drive syatem moves the racks con-
taining the packages from the loading area into the Anput labyrinth
entrance and to the lrmradiastion chamber, Another mechanism
actuates the system which moves the pacltages sidewlse at regular
inerements of time and distance toward the source plague, A
timer regulatesa these ineraments which are controlled by the total
radiation dose reeceived. The packages on each slde of the source
Plague are butted and moved toward the plaque at lncrements of
5.5", with the exception of the rack on the input side nearest the
source, When the aource moves down into the tenk thisa rack moves
approximately 11" into a positilon sdjacent to the source on the
output alde. Mechanleal stops control the movempent of all packages.
These are synchronlzad with the movement of the source from the
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operating %o the down position. After the racks have moved
through 18 irradiating positions, they are plcked up by the
diacharge conveyor system and carried out through the ocutput
labyrinth to the unloading area.

Radiation Source Design
15. The principal factors considered in the acbalt 60

source deplgn studies were source efficlency, speclfle activity,
pource e¢lement dimensions, diwensionzl stablllty, safety of
aource encapsulation and economics. For the purpose of this
study it was assumed that sources would be avallable in the
required shape and at the desired activity level,

16, Examination of source erficiency mey be divided into
two parts: (1) the inherent efficlency duea to the shape of the
spource elements, and (2) the effact of pource geometry and
source-to=target geometry on the gbsorption of photon energy.
For a fixed target slze, the target denslty and composition will
have a pronounced effect on the efficlency of utilization of
gamms energy. For the purpose of this study, howWewver, the target
will ke assumed to be of unmlt density and water equivalent.

17, The following source elsment shapes were considered:
8. Thin rectangular strips
k. So0lld reds
¢, Hollow tubes
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Source Element Efficlency

18. The design of these scurce elements 13 illustrated
by Fige. B, 9 and 10. The efficiencies of the three elementa, both

clad and unciad, wepe compared by calculating the gamma self~-
absorption, For purposes of comparison, element wildths or diameters

were made the same., The reasulte are listed 1n Table 2,

Table 2
Rectangular Hollow Solid
Strips Rods _Rods.
Source Element 10" x 0.75" x 034" o0.750" 0,D, O.,75" D
DMmenaions
682" 1,D, x 19" long
% Self-Absorption 3.90 6.0 17.9
(unclad)
% Self-Absorption, ,130"
Atalnless Steel Cladding 5.9 14,0 18.7

19. Examlnatlon of these results lndlcates the lnadvisabllity
of uaing solld rod sources because of the attendant greater self-
abaorption., For example, If 300,000 ¢uries are required for
rectangular strips, then

{-%-} % (3 x 10°) or

4.37 x 10° curtes would be needed for sclid rod sources., At $1.00
per ecurie, the inltisl cost of the source would be $137,000 higher
to do the ssme work, In the case of hollow rod scurces, the
difference 18 not s¢ great. However, heat transfer problems may
prove to be the llmiting factor 1n the activation of hollow tubes.

The calculated values for tubes are only approximations.
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Effect of Sowrce Geometry and Source-to-Target Oeometry on
ver=a clency _
20, In the deslgn of the lrradlatoer, the objectlve ia to

make the source as transparent $o 1ts own radiation as possible,
and to do the copposite with regard to the target. To achleve the
former result one should use B radiation scurce which lis thin ac
that large values of surface-to=volume are chta;ned, thua
decreasing self-abscrption. A practlcal limlt 15 approached,
however, in the extension of this principle, since structural
atabllity decresses and the raquired speclflc activiiy per unlit
mass increases with decreasing acurce thickness. The requlred
apeclific aciivity may approach values theoretleally unattalnable.

21l. Another way in which source iransparency may be
increased I8 to dilute materlal of high specific activlty and high
denslty wlth lnert material of low density. A uniform dlspersion
of activity 1a probably optimum to achieve uniform dose
distributlon acrogs the front sactlon of any target facling the
source, One can alac resort to the technique of spacing
individual source elements, leaving air gaps between them.

However, this technlque 1z limited by the maximum tolerable dose
variation in a target because of the "ripple” effect on the frontal
face of the source, Caleulatlons have shown that the maxtmum
spacing bpetwean source elements should be approximetely equal to the
distance between the target face and the radiation source,
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22, In the case of solld targets, the only way in which the
fraction of abserbed energy may be Increased forr 2 fixed aouree
giza and shape would be to surround the source with as large a
volume of target as possible., The limitations here are the over-all
81lze of the irradiator, the amount of bdlological shleldlng, and
the required meterlial flow pattern with its inherent mechanical

problems,

Source Desgign Concept

23, Taking into account the sforementloned factora the
followlng parameters were uaad to achleve reasonable sowree
effleclency and practieal irradiator alze,

&, The acurce would be composed of a series of
thin rectangular elementsa arranged in the shape
of & slngle thin plague,

b. The size of the faclllty would permlt the

simultanecus lrradiation of 13 rowa of packages
equally dilatributed on both sldes of a single

plaque.

Source elements measuring 6.25" x 0.86" x 0.034" were selected
for twe reasons. RFirst, they can easlly be shipped in containers
of reasonable aslze and weight, and second, it 1s poasidle to

produce them in exizting reactors.
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Table III

Sumnary of Souree Reguirements and Parformance
Total Activity Required 3.09 x 102 curies
Source Plece Ditiensions 5" x 0.75" = .030"
Specific Activity Average 38,0 curie/gram
Total Number of Pieces agg
Ares of Plague 38" x Ue"
Average Productlon Rate 1000 megarad #/hr
Throughput Rate 2000 #/hr
Resldence Time 1,53 hours
Toﬁﬁageglggﬂmt Reduired 97 {3.09 x 205) = 2,96 x 10°
Over-all Efficiency 29.2%

sourea Replacement
24, The aource replacement caleculations were based on an

annual fixed percentage aufficlent o emtasbllsh the original total
curie level., The curle regqulrement based on 104 replacement per
year for 5 years ls summarlzed in Table 3. Over this perilod the
total curle replacemsnt would be 0.957 times the origlnal amount at
an everage specifle actlvity of 1.91 times the original value,

In comparlscn, for a 208 replacement per year, the total smount to
be added would be 1,30 times the criginal amount at en sverage
speclfic activity of 1,30 times the original value. This means
that the total replacement of cobzlt 60 wmay be reduced by lowering
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the frection of the sourca replaced per year. To accompllsh this,
however, the apaseific activity of the replanement cobalt 60 must
be higher than that of the cobalt 60 bailng replaced,

Racl and Sourcs Plague

25, Tha source plaque will be compriged of 2 number of
individual elements approximately 0.85" wide and 6.25" long (Fig.
11}. The cobalt metal irradiated in the reactor may be nickle-
plated, and encapsulated In aluminum for aetlvation, The
individual cobalt 60 source alementp de-jacketed from the
aluminum irradiation containers wlll be inserted into stalniess
ateel envelopes, three to an envelope, The open end of the
envelope will be remotely welded and the asssenmbly teated for leaks,
FPour of these subassemblies, 0.85" wide and 19" long, will in turn
be ingserted into a larger stalnless steal envelops, the open end
of which will be erimped, welded, and tested., 24 of thase
azpemblies, each 1,50" wide and 38" long (execlusive of 1
extenslong at esach end whlch are used to mount the assembly in the
rack}, will make up the required source plague, 46" x 38",

25, The reelk will be deslgned to hold the 24 gource units in
a vertical position with a silotted section at each end to
accommodate the one-inch extension. The rack frame will be of
extra heavy construction., The vertical edges will ride in
gtalnless stesl gulde chammela. Chains wounted to the rack
aagembly and driven by a motor are used to raise and lower the
source, Assembling and dlsmantllng of the source plaque 1s easlly
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accomplished, The upper horizontal member of the rack 1s
detachable, This holds the sowrces In the rack, and 1ts wedge=lile
deglgn ensbles the entire rack to reposition any improperly
positioned packagae, %When thils bar has been removed the sub-
sasemblias ean be easlly removed for rearrangemsnt or replacement,

by means of underwater tools.

Coat Estimate

27. The estlmated costs of the lrradiator exeluding the
ecobalt 60 souree and buliding in which to house it 1s $60,000,
A 40 T, by 62 £f. bullding which would gerve merely to provide
shelter to the irradistor, but ipcluding the 2 refrigerators, 1ls
estimeted to cost $231,000, At eurrent AEC prices the cobalt 60
source would cost $3G3,000 plus an additional $10,000 for
encapsulation and transportstion., Accordingly, total cost for
the facllity is $610,000.
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PARY III
TRANSFCRTAELE IRRADTIATORS

1. Transportable lrradiators, capable of ready movement
From site to slte, are dasipahle for selected food processing
requirementa, The primary advantage of sueh irradiatora would
be thelr ready mobility and therefore thelr abllity to handle
smal) load premium products and thelr abliity to demonstrate
the feasibility of radistion processing of a wide variety of

seasonal crops and products at the site of productlon or harvest,

2., In thils atudy only prellminary consilderation hag been
Blven to the design of transportable irredlators, The naed for
developing apecific information on performance requirements
(dopage, package slze residence time, ete,)} precluded morae
detailed evaluation of conecepbuc.l desigh at this time, However,
guch detailed anslyses are planned, Nevertheleag for the
purpode of this report three variatlons of such unlits can general-
1y be Adentlfied:
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b. Truck mounted

c. Railroad car mountag

3. A prelininary engineering design concept of a demountabla
unit is deseribed 1n Figure 12.# This 18 & readily and fully

tranaportable demonstration facllity. It 15 des ad for bateh
*Eeere%ErIEE Fobe -~ Not attached; coples will De avaliabie at

Coimiasion meeting during discusslon of this paper,
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pperations and has over-all dimensions of 5' x 9 1L/2! and a total
welght, exelusive of water shislding, of about 10 tens,

4, The unit 1s dlesaembled prior to transportation which
can be on an ordinary traller truck, The main components conelst
of the esouree contalner, removable ashleldlng sleeve, Lank shell
and tank base plate, Auxiliary equipment inecludes safaty devilces
such as a water level controller, radiatlon monitors and alarma

and a water conpdltioner unit,

5. The aet-up of this unilt can be accomplished in leas than
58 hours by two men and a orane, A8 the unit is unloaded from the
traller, bthe flange and mounting plate is placed in the
deslired posltlon, the source container is placed at the center of
this plate, the bolts holding down the container cover are removed
and the sllng atbtached %c the cover. Then the %ank shell ia
placed on the base plate and bolted down. The wabter conditlicning
angd other safety equ pment are Ilnatalled and bthe tapk 18 filled
with water, The contailner cover la remeoved and the shielding
slaeva la put into place. The gulde tubes and work table are
Instailed., With the 1natajlation of an operatorts platform, the

unit 1s ready for aservies,

6. The unit pilctured was designed tc irradiate material in
canlpatera, A varlatlon of this design would permit the 1rradiation
of packages 14! x 18" x 6" 1n Bize for sexample, Using 30,000
curies of Co 60 in the form of two opposing plagues an output of
25 megarad #3/hr could be achieved,
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T. A1l bhe pafety lnstrumenbtation and equipment mentloned
s part of the Research Irradiator would alsp be used with this
facllity. Slmilarly, the irradiation contalnsr can be temperature
eontrolled, off-gases collected apd different atmospherea

introduced.,

Truek Mounted Unit
8. For truek mounted irradiators atate regulations lmposed

a weight linit of approximately 10 tons per axla, Thia restricts
the Bize of the irradiator ineliunding source dimensions and ourle
content, radiation chambar volume and size and number of paclages,
The production eczpaclty of snch an lrradiator eculd approach

100 megarad pounds per hour, FPrimarliiy because of the reduced
Bize of the irradiation chambar the efficiency of the sysbtem
would be lowaer than that of the sentral faclilty discussed Iin
Part II,

Railrgad Car Mounited

0, In the casa of the railroad car mounted irradiator,
the load limit is approximately 125 tons, The efficiency of source
utilization would be aboub twice that of the truck unlt,
3imllarly the produotion capaclity would be doubled bub atlill
well below that of a permanent type facllity.

10, An alternate concept with somewhat less msbllity would
be a water tank facllity similar o the reaearch lrradlator
deacribed in Par$ I, Ita capacity would be about the same as the
rallroad faeility and costs should be considerably lowar. The
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entire unit including the cobalt in ita lsad container aould be
transported in an ordinary tratler truok.

11, Site preparation prior to ersckion would be reguired,
Thie conglsts primarily of excavating a hole 1In the ground about
five feet sgquare and twelve feet deep wlth a concrete pad at the
basa of the hola, Shed type weather protection would alsc be
tranaportable,. Such unite can be erected and dismantled in

aseveral daya,

12, Another approach would ba a faclllty very simllar $0 the
santral plant deslgn degeribed 1n thie report but with transporta-
ble shislding - suech as ferroshosphorus or eoncrete blook. This
unit would be leas flexible and would require a longer period

to arect but might serve more as a reglonal facility,

13. Installation normally wlll require little or no slfte
preparation. The unit can be operated and inatalled by people
with a minimm of training. It can be dismantled and reloaded
onte the trailer in ¢one or two daye and aince 1t can he
transported on a regular over-the-roads traller, may be moved to

practieally any part of the 1.3,




PART IV
SAFETY CONSILERATIONS

Installation and operation of facilitles employing large
radiolaotope ascurces must take into account c¢ertain safety require-
ments, The following are possible problems and safely maasures
incorporated into the design ¢f the research lrradiator deseribsd
in Part I and the concept of the central faeility discussed in
Part II.

1, Contaminatlon of Area or Product
The cobalb~60 source slements will be doubly encapsulated,

Fach encapsulation will be individually teated, Samples of
storage tank water will be tesated weekly or bi-weekly for
radioactiva contamination. A water conditicning unit for filtering
and demineralizing the tank water will contain a sensitive
detector adjacent to the ion exchange column for detecting any
activity pleked up from the waber, Since the pacltage does not

eome in direct contact with the scuree, zirborn activity can be

the only means of contamination, Ain air monitor would serve

to detact a mlnute amount of air contemination and activate a

machanlem for submerging the sourece,

2. Accidentsl Exposure of Parsonnel

Safety deviees - meghanical and glectrical - will be used
to foreatall this posaibility, The shielding ocover over the
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irradiation chamber opening will be Joaked in the elosed position,
When the scurce 1s in the up or irradlating position, interlccks
will prevent the covar from opsning. Should the source sover da
opened by any other means, the source drive meghanism will
auntomatically return the source to its storage position on the
tank floor, at which point the mechanism becomea inactive, Auto-.
matically controlled gates will cover the input and output duct
entranoes. Opening and closing will be activated by the
cohveyor racks, Any other abtampt to open these doors will shut
down the conveyor and cause the source moving mechanism bo
return the source to 1ts storage position,

Flaphing lights and an l1liuminated aign will indlcate
that the Ffaoellity ia in operation.

3. Balfunotioning of Machanleal or Elecirical Egquipment

A powar fallure or elegbriczl circult failure with the
aource ln an operating position iB always a possibllity. Remote
operating devices wlll insure the return of the souree to the
storage position untll power is restored or the electrical elrcult
1s repaired, HNonitoring squipment will be of the fall-safe type,
indicating malfunctioning of tho opervating devices by audible and
vizual signals, The source rack oconsists of a heavy rligid frame
dealgned to salely eontain the source elements in a plagua, In
cans of Jjamming, 1t can be foread down inte the tank without
damage to the rack or the aources, by means of the aenergancy drive
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mechanism, Should this fail, a2 special plug in the irradiation
chambar “cover oan be removed and & tool usad 5o astually push
the rack back into the tank.

4. Unaafe Operating Procedures

In any mechanloal or electrical operation, there i3 no

spubstitute for competent operatora, Operators muat be aware of
2l)l hazards involwed, and ba able %o react promptly o amergencles,
They maat know in detall how the faellity Funotiona, There must
be 8 definite plan of opsration, and no deviations pemitted with-
out carafully considered approval by those in charge, Only
authoplized porsonnel should be permitted to operate the unit,
The safety rulea outlined in thia part of the report should
preolude any attampt at operating in an unsafe manner,
The qualifications required for the supervisor of this
facility should include
{a) Reliability and practical common sense
{b} Mechanieal and alectrical aptituda
{c} Basic knowledge of radliation hazarde

{d) Ability o intelligently use basie radiation
ingtrumenta,

8. Unaif: Methods of Icading Sourde Material Inbo or OQut of the

All loadings, unloadings, or rearrangement of sources ahould
be performed by trained persomnel from an outslde service organi-
zation,
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The acurces are glways shipped 1n easks which haye been
carefully oheckad for safe shieslding and againet any possible
hazards, Theae are sacuraly holted and sealed, and sahould be
kept this way unbil bhey are about to enter the bank, at whioh time
all fastenings holding the access cap should be removed, Inatyu-
menta for removing the oap should be faatened to it at thla time,
following which 1t can be lowered to the tank bottom. The cap
san then be removed, the sourcea removed from the caslk and placed
on the tank floor, The cask can then be removed from the tank
and the sources assembled in the rack, BSurvey meters should be
used throughout all these operaticons., A reversal of this procodure
would be necessary for removal of the source, and a2 combination

of these procedures would be used for aource replacement.

6. leakage in Storage Tank

Instead of initlally inetalling the tank in an unproteacted
hole in the ground, 1t may be advisable to provida double
oontzimment by placing 1t inslde & concrate tenk,

A water level probe wlll give early warning should the water
level fall by as much a8 8ix inches. It will also aotiwvate a
solenold valva which will open and allew water to flow into the
tank, A radistion monitor will be poaitioned above the water
surface, Should the water level fall when tha sourss is in
atorage posltion, the padiation detector will nota the incraeass
in rediation and glve warning by means of an audibie and vigpual

alamm,
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Additional provisions and procedures are undsr conslderation
to meet the possible emergeney of a complete loss of water.

T. Radiation Demage o Vital Control Inatrumenbtation; Electrical
EE; 2wl . ’

All drive motora and wiring wlll be located outalde the
radiation area, Aoy wirlng whloh must of necesalty be exposed
to radiation wlll be carefully selected for rediation reasistance,
shieldad, and periodiocally chesked and replaced.

The in-cell radiation monitor muat be calibrated at regular
intervals. The only other equipment likely to be affected by
radlation would be the wiring for the underwater lighta. This
13 not part of the aafety system, and will require only perlodic

inspectlon and poaslble replacement of exposed cable,
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ATOMIC ENERGY COMMISSION

DESIGN OF FACTIIITIES FOR FOOD IRRADIATION
Report to the General Manager b
_“%irentnr of 1sotopes De E

THE FROBLEM
1. To consider a report on the deslign of facilitles for

food lrradintion,

DI3CUSSION
2. The FY 1961 Authorization Billl included a provieion tha¥d

the AEC conduct deaign sbtudies on facilltiles for food Irradiation
and report on these by April 1, 1961,

3. In part to provide pecessary backzround Informatlon for
theae astudies, evaluations were made of Hthe technlcal and marketing
characterliatics of the fish and fruit 1nduatries relative tc
poaslble radlation pasteurlzation of theae producta. Fish and
friit are the products currently included in the AEBC radiation
paateurized foods program (see AEC 719/31), Tne reports of
theas studies, (Radlation Preservation of Sslected Fruits and
Vegetables, Stantord Ressareh Inatitute; Evaluatien of the
Technlgal, Esonomie and Practlcal Feasibility of Radiation
Pragarvation of Flah, Massachusetts Institute of Technology;
Marketing Feaplbility Study of Radiation Proeessed Flghery
Products, U,8, Department of the Interior)} were provided Brookhaven
National laboratory which was requested To nake the necessary
design studies,

4, The Brookhaven Natlonal Laberatory report is attached
28 Appendix "A", It ia proposed that this report be tranempitted
to the Joint Committoe on Atomic Energy in pesponse to the
aforementioned provision of the FY 1061 Authorization Bill,
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STAFF JUDGMENTS
5, The Divisions of Consbruotion and Supply, Blology and

Medicine, and PFlpance coneur in the recomendation of this paper,

RECOMMENDATICN
6, The Qenaral Manager recommends thabt the Atemic Energy
Commlssions
B gﬁgrnva trenamlittal to the Joint Committee on
Atomic Energy of the report on design of facilitles Por
food irradiation, {Appendix "B");

b. Mote that the report will be transmitted by létter
such as Appendix "A",

¢, Note that thias paper is unclasalfied,
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APPENDIX "A"

PROPOSED IETTER TO JCAE

1. The FY 1961 Authorization Bill included provision that
the Commisalon conduct design studies of facillties for food
irradiation, Attached for tha Commltteets information is a report
prepared 1n accordance with this proviaion.

2. The report conaidera design of research irradlators, a
ecentral radilation facility whieh would be used by several food
processora, and an in-plant irradlabor %o be located in
individual food processing plants, Preliminary conslderation alao
hay been given to transportable lrradlators to be moved to
different arese for prooeasing food at various production op
harvesting sltes, The nead for daveloping specific informgtion
on performance requirements (dosage, package size, residepca time,
etc.) pracluded more detalled consideration of coneceptual deslgna
of transportable i1rradistors at this time; howavepr, such studles

are planned,

3. Bacause 3 faellity comparable to a ecentral irradiator
hag not hersteolfore bean built, thera 12 no firm foundation for
consldering the elementza of cos®, Accordingly, the Commisslon
considers that the cost estimates presented in the report are
vary praliminary.

4. The Commimsion is prepared to discuse the results of

these studies in detall at your oonvenlance,

-3 - Appendix "a"
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APPENBIX B
CONCEFTUAL IE3IGN STUDIES ON PACILITIES
FOR RADIATION PASTEURIZATION OF FOOD

0. A, Kuhl
L. Galantaer
V. OtLepry
B, Manowlte

Ercocokhaven National Iaboratory
Upton, New York

Maroh, 1961
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ABSTRACT

1., Thls repert considers deslgn conceptas of radistlion
facilitiea for radiation pasteurlzation of foods, Irradiator
types 4lscussed 1lne lude research, central or Iin-plant and
tranaportable units,

2., Experimental design work on & highly versatile, safe,
saslly operated food research lrradiator has heen completad and
the firat unit fabricated, The ressarch irradiator 1s essentially
& pool type gamms source of zpproximately 25,000 curies of
¢obalt BO and has a capaclty of 37 megarad pounds per hour.

The lrradiation chawmbars are provided with both temperature and
atmosphere control to facllitate experimental work, A distinet
advantage of the irradiator 1a simplieity of operatlion, A
gontral control panel is ao constructed that a moderately trained
individuel can oparate the facllity without possibllity of
endangering himsell or others from radiztion., The irradiator is
of moderate cost and ip readily installed at a particular

regearch slte,

3, A design aonoapt of & sentral or in-plant food
irradiator flexible enough to be modlfied into transportable
units 1e consldéred in detail, Utilizing thils deslgn concept a
¢commerelal production capaclty of approximately 1,000 megarad
pounds of procuct ¢an be processad per hour, In this case




the faclllty conteins & 300,000 ecurlé source mounted on & single
plague, To obtain maximm source efficlency, food packiges are
roved froptally toward the souree; As the package nears the
source plague the soures rack drops into a recess permitting the
package to pess aver itvs top and be posltloved on the other side.
The source eénd leradiation chamber rize wlth 1ts consedquent
requirenent for a lavge amount of biclioglcal shlelding
neceaparily lixzits fhis faolllby to elither tne central or in-plant
type, or certsinly to a fixed instelletion.

b, Utilizing « reduced sourze strength and sweller
irrazdiaticon chamber, this design concept can be aypiled to a
transportable lrrglfiator, In “ris case, shielding welght ls the
liniting factor. A production rate of 100 megarad pounds
per hour 1is foresecable, Counter-balaneing this lover production
rate, hevevar, eve the advantages of ready wmobility, the abllity
to handle amall load premivm Lioducks and the potential of
demopatrating tha fezalibdlillty of radistion pesteurization on a
wide varlety of seasonal crops st the harvest or production sites,

£, Sefety considersilons ere of prime conesern throughout
this stucy, The report i concluded with a hazards evaluation
outlining various prooedures and safety devisces applioabla to
any of the irpadiator types.




INTRCDUCT ION

1. Previous work on radiatlon pasteurization of food has
indicated the need for development of coticepts of pre-commerolal
and commercial irrediation fecllitiesz including researol,
transporiable, central and in-plant unlts., The purpose of thils
study iz to formlete more sccurately design concepts whilch could
ba made applicable to these requirementa. Food producta of
particular reference include fish and Ifrulit, since axtension of
ahalr;iife of these products wlth radiation gppesrs to offer
quality and marketing advanteges.

2. The dirferent types of lrradiation facllitles are

dssexrlbed an follows:

a, Research Irradigtor; A highily flexlble low
espaclty Irradintor specifically designed to
support a wlde renge of regsearch requirements.

b, Central Facility: A pepaerats plant comparable
to a reirigeration pight which would ba sccessible
to and used by several food processcrs for multiple
rroduct handling.

e, In-Flant Fgoility: A smaller specialized
modif1cation or the central facllity which would
be instelled in individual food processing plants
and be uased Ffor limited product processing.

4. Tranaportable Irradigtors: These lncjude
both tTuek 8nd rail-movited irradiators 88 well
as mits which ¢cculd be dleggsembled and transaported
into food producing areas during harvesting seaszons,




3. Part I of this atudy le 2 disounsion of the deslgn
of & résearch lrradistor. Part II confulna a concepbusl dbslgn
of & central or in-plant facllity based upon a current method of
Fish praeeauing.lx‘ For purposes of alwmplieity, a particulsar
method for processing fillats was chosen for dlscussion reslizing
that this process could readily be mada applicable to the
procesalng of elther whole tish or chther marine products..
Furtheraore the proczsas described is adaptable to radlatlon
paateurlization of rruita.ﬁf Part III of this report dlsousses
transportable 1rradintors. Part IV sets forth salety consideras
tions in 1rrgdiator dasign snd oparation.

1/ Evaluation of the Technical, Economicel and Practical
Feasiblilty of Radlation Preservation of Fish = NYQ=9182
Avrilable = Offloa of Technidcal Services, Department of
Commerce, Washington 25, D, €. - $1.75

o/ Radiation Presarvation of Selected Fruits gnd Vagetables -
ARIA=30 Avallable = Offlce of Technicnl Sarvices, Department
af Commerce, Washington 25, D. C, = $3.00




PART I
RESEARCH IRRADIATORS
}. Thia part of the report ccnelders & food reassarch
irradiateor which has been dsslgned for use in the Atemlo Enargy
Canmission radiation pasteurization of foods program, Ons of
these units has already been aonstructed and 1s ourrenbly belng
installed at the Messachugehis Inastifute of Technology.

2., ™e entira system is designed with slmpliclity and safety
in mind. Xt ia capable of being operated by an lndividual
not highly trained 1n various nuclear aspects, PFor thesé reasons,
it appears to bean ideal irradiator for the purpose of supporbing
research work on irradiation pasteurlization of food,

3. The rese¢arch irradiator is essantlally a pool-Gype
gamma radiation faellity. A tweo plague souree configuration
contalnling approximately 25,000 cyries of sobalt 60 is positioned
at the bottom of a water-filled atainless steel tank, 6 feet
in diameter and 12 feet deep (Fig. 1).*

4, The ockalt 60 souree 18 in the fom of stripe asaembled
Anto two plagues approximately 207 x 20" x L/B". The plaques
ars In parallel vertical planes, and are mounted in racks on the
- floor of the irradiator, Food sampies to be irradizted are placed

¥ Baaretariat Note - Nov actached; ocopled wils DA avallabla av
Commlsaion Maesting during Qlsouvsalon of thils paper,




in water-tight canisterse and ara lowsred into ths radiation field
by means of electrically driven serews rod meshanism, ‘Three
canigtaers are provided, one of which 18 positionad bestweeri the
plagues and the others outside of the plagues, Although designed
primarily for remcaprsh, ths irradiator 1s capable of handling
food packages of warious slgea In commeroial wee, The maxisum
size sample which cap be aocommodated is Y™ x 18" x 6%,

5. The deslgn is intended fo provide a radiation doge
rate of 370,000 rad/hr at the canter of a package of unit
denoity. For a package 18" x 14" x 6" tho production capaclity 1s
37 megarad pounds per hour, and the maximm 0 minimum dese
variation is approzimately 1.5, If greater unifommity la
desired 1t may be achisved at the expense of a apaller production
capacity, For instance, for a packege 12" x 12" x 5" the produc-
tlon capacity would be aboub 19 megsayrad pounés per hour and the
waxlmum to miplmum dose variabtion in the package approximately
1,25,

6, During irradiation both temperature and atmospheric
gonSrol can be maintained in the capisters. The temperabture
18 varlable from 10°F to 150°P. Various gases may be intpoduced
into the caplster during the Arradiaflon to alter atmospheric
econditions,.




T. The exposure time, and consaquently the radlation dosa,
ean be pre=set on the sontrol panel which is positioned above
the tank, The elesctrical system sutomstlcally removes each
canister from the radiation flald when tha appropriata dosa
has bean recsived,

8. A packaga water purifisation system is provided as
part of the unit, Its purpose 13 to keap the water clean and to
decontaminate 1t in the evant of a scurce encapsulaticn feillure,
Underwater lights are alse provided, Tha safoty system consists
of a wvater level control whichk activates anp alarm and 2
solenoid valve Ho s water inlet when the water height decréases
by 6", Included alsoc iz & remote aprea padiztion monidor sapable
of aotivating alamus and other safety devices when the
radlation level axcaads a predstermined 1imit, The radiation
lavel at the pool surface is lesa than 1 millirad pesr hour,

9, Cost of this irrediator, including the cobalt-60 source,
15 spproximately $75,000,
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PART IX
CENTRAL AND IN-PIANT IRRADIATCR

feneral Conslderations

l. The following background information on fish processing
technology wap used in & oonoeptual design study of central ox
in-plant lrradimtera. The sntire production of sea food in the
Prlted States 1a about 2.4 billion pounds of which approximately
431 mfllion pounds are £illets, The fish are caught, and are
generally eviscerated and ssored at tewpervabures ranging frém 32°
to 40°F, on board the fishing boet, untll they are delivered fo
the processing plants. In the piant a conveyor aystem taken
the chllled eviscerated rlah product through a series of steps
guch &8 ths following {Fig, 2)s

2. Rlnee to remove 1lce and slime,

b, Sealing,

¢. Ainse,

d, Fillleting -~ ppincipeily by automatic mechine.,
e, Trimming - a menual oparation,

f. Rinse,

2. Chilling.

h. Fackeging - both automatie and menual,

1. Freezlng.

J. Storage or dajatribution.



2, Radigtion paateurization treatment csould be Introduced
at Step i, in lieu of the freezing step. In many mrocessing plants
the packaged product 13 sent to a ¢central freezing plant,
Similarly, a product to be irradiated could be sent %0 a central
irradfation faollity.

3. Such a plant would require large wallk-=1n refrigerators
for pre-irradiation and post-irradiation storage, adequate Jloading
and unloading aress, the irradlstion facllity, and auxiliary
service areas {Fig. 3). The radiatlion process would normally
proceed in three steps: (1) temporary refrigerated storage, (2)
irradistion treatment, and {3) refrigerated storage or
distribution {Plg. 4).

Process Pescription
4. The packsges will move from the packsging position to

the irradiation fanility input area (Figs. 5, 6, 7)., They are
chilled to 35°F or lower prior to being loaded on the lrradiator
conveyor, The conveyor will hold four packages vertically =o that
the largest surface area will be presented to the surface of the
source plaque., At the present time a variety of commerciel
shlpping packsages are employed. The slze of the package used in
this report 1s 18" x 14" x 5", whioh can be made up of a aingle
block of sealed wrapped product or of a number of smalisr
packagaes. It is assumed that the sealed bulk peckage has
sufficient insulation value that no refrigeration is required
for the 90 mimutes or so the fish 1s in the irrediator. The




conveyor racks ave then loaded and will move edgewlse into a
labyrinth entrence and proosed to the irradiation chamber whepe
they will move sidewlse with the largest surface parallsl to the

gource.,

%. In the irradiztion chamber approximately 18 racks
containing T2 of the previously described paclkeges will move
uniformly toward the souree in inerements of 5.5" every 5.5
minutes. The souree plague at appropriate intervals 1s lowered
8o that 1ts top is level with the irradietion chamber flcor.,
Tha raclk nearest the source on the input side then moves to the
other pide of the souree i1rradiation position whiile all other
racks move one increment. The souree then returms to the
irradlation posaltion, The lengih of time rfor the operatlon of
thia sequence 1s oontrolled by a timar at the control panel.

6. Once the chamber is loaded, one rack load, or
approximately 200 pounds of product will bde discharged every 5.5
minutes, and will have received a radiation dose of 5 x 105 rade,
The radletion processed produst will be discharged from the output
glde of the facility and elther stored at a temperature of 3I5°P to
ewalt shipment, or loaded direetly in refrigerated conveyances
for distribution,




Irradiator Design Congept
T. The sssential components of an irracdistor of this type
includs a water tanik for source storage, source lifting and
pynchronization mechanism, irradistion shamber, irrediation chamber
gover, labyrinth conveyor dusta, conveyor, shielding, and safety
deviees, The irradiator i3 designed to be sssembled on a conoreta

glak and can be teat operated befora the required shlslding is
put into place.

8. The irradiator ppeoifications are liated in Table I,

Table I
Irrpdiator Specifications
Production Rate 1000 megarad pounds par howr
Total Doae 5 x 109 vad max.
Urdiformity within Package + 20%
Package Dimenslons 14" z 18" x 5
Voids in Package T%

The irradiator 1s estimated to have an annual productlion capaclty
of 2,000 tons based wupon a throughput of 1 ton per hour and a
40 hour/wk operation.

9. Lebor Involved for the operatlon of this facllity
conslets of two men per shift for the loading end unleading of the
conveyor belt, A third man would handle the souroe, the operation
of the plant, and would be technlcally competent to handls minor
brealrdoyms and melntenance of the equipment,




10, The over-all dimensions of the lrradlator are
approximpately 27' x 28¢, which could be easily accommodated in a
bullding 40Y x 62%, The bulldéing would aleo inolude space for
walk«in refrigerators with a storage capacity of approximatdly
10 tons of fiah. A ton of fish packed in S0-pound boxes would
oeoupy & Bpace AT4R x 3 x H12" high op approximately 29 cuble ft,
The bulldling would ba 8 one floop faclllity with limited office

gpace,

11l. The source storage Gank, 5 ft. aqguare and 12 £t. deep,
will provide shielding for the asspembly and atorage of the source
plague when bhet in uae {Fig. 5). It will conteln a source rack
and guldes along whieh the rask can be moved up snd down from the
irradlatlon te the storage position, h motor located cutslde
the irradiation chamber, with gear and chain mechaniems, will
provide a positive drive for sowrce rack movementa., A water
condltlonlng unlt wili provide water of high purliy and low
correslon potentlal for the scource storage tank. This unlt will
alao serve Lo deteect and colleot any peotentlal radicactive
contaminants in the water. A slddmrer will be used to keep the
surface of the water {ree of duat,

12. When the radistion source ig zasembled and ready for
use, & removable grating ﬁill cover the waber tank opening. The
gource 1 ralsed or lowered into the irradiation and none
irradiation positions through an opening in the grating cover.



13. The inside dimensions of the irradlation chamber are
41 x 4% x 11, This 1s auffinisnt to contain the aource plaque
(46" wide and 38" high), together with packeges to a depth of 50"
at the front of end in bagk of the source. The width of the
chamber 1s just large enough to accommodate the width of the source
rack and the guides chamnels, A movable hateh at the top of the
irradiation chamber provides access for maintenance and introdustion
of somrce shipping casks, Iebyrinth entrances are designed to
attenuate exterior radlation to a safe level,

14, The conveyor eyptem of the overheed power and free
trolley type carrdes the material %o be lrrsadiasted in and out of
the lrradiation ohgmber, The drive system moves the racks con-
taining the packagea fyom the loading aresa into the input labyrinth
entrence and to ths lrradiation chamber, Ancther mechanlism :
actuatea the syatem which moves the packages sildewlsa at regular
increments of time and diptance toward the sowrce plague, A
timer ragulates these incraments whieh are controlled by the total
radlation doge received. The packages on each aide of the source '
plaqua are butted and moved toward the plague at incremants of
5.5", with the exception of the rack on the input side nearest the
gsource, When the sourco moves down inte the tank this rack moves
approximately 11" inte a peosition edjacent to the source on the
output side. Mechenlcal stops oohtro]l the movement of all packages,
Thees are aynchronilzed with the movement of the source from the




operating to the down position, After the racks have moved
through 18 irradiating positlons, they are picksd up by the
digscharge conveyor system and earried out through tha output
lsbyrinth to the unloading aves,

Radistion Source Design
15. The prineipal factors considered in the cobalt &0

acurce design studies ware source efflelency, specific setlvity,
gource element dimensions, dimepalonel etabillty, safety of
gouree encgpsulation and economlcs. For the purpose of thie
etudy 1t was assumed that sources would be available in tha
required phape and at the desired activity level,

16. Examination of souwrce effilclency may be divided into
two parta: (1) the inherent efficliasncy dus to the shape of the
sourcs elaments, and (2) the affest of source geometry and
agures-to-target geometry on the sbsorption of photon enargy.
For s Iixed target glzme, the target density and composition will
have & pronounced effeet on the efficlency of utillzatlon of
Zamma energy, For the purpese of thls study, however, the target
wlll be aspumed to be of unlt density and water eguivalent,

17. The following source element shapes were considared:
a. Thin rectangulsr strips
b. Solid rods
¢. Hollow tubes
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nggge Element Efficlency

18. The deslgn of these source elements i1s lllustrated
by Flga. 8, 9 end 10, The afficiencies of the three slements; hoth
clad and unclad, were compared by calculating the gamnma selfw
absorption. For purposes of comparlson, elepsnt wilidths or dlameters
were mede the same. ‘The resulis are listed in Table 2.

Table 2
Rectangular Hollow Solld
Strips Rods Rods
Source Element 10" x 0.75" x O34 0.750" ¢.D., 0.75" D
Dimensiona :
682" 1.0, x 10" long
% Self.Absorption .90 6.0 17.9
{unclad)
% Self-Abgorptlon, ,l130"
Stainlese Steel Cladding 5.9 1,0 18.7

19. Examination of these regults indicates the lnadvigability
of uglng so0lid rod sources because of' the attendant greater self-
gbsorption, For example, if 300,000 surles are required for
rectangular strips, then

%%Ef%%%%- % (3 x 105) or

B.3T % 10° curles would be needed for solild rod aources, At $1.00
. per curle, the initial cost of the sourte wouid be $137,000 higher
to do the mame work. In the caze of hollow rod sources, the
aifference iz not so great., However, heat transfsr problems may
prove to be the limiting faoctor in the astivation of hollow tubes,
The caleulated valuas fop tubes ars only approxXimations.




Effect of Source Geometry and Source-toTarget Geometry on
Ver-a cigncy
2C. Im the dealgn of the lrrzdistor, the objective 18 to

make the source as transparent to ita own radiation es possible,
and to do the opposite with regard to the target. To schieve the
former result ona should use a radlation source which ia thin so
that large valuesz of aurfana;tn-?nluma are obtalned, thus
decraasing self=gbsorptlon. A practical limit 1s approached,
however, in the extension of this principle, sinece structural
atablility decreases and the required specific =metivity per unit
mass lncregees with decreasing scurcs thicimess. The required

apecific activity may spproach wvalues theoretically unattainable,

21. Another wey in whlch source transperency may be
Incressed 18 to dilute materlal of high apecifie activity and high
density with inert materiel of low density. A uniform dispersicon
of sctivity la probably optimum %o achleve uniform dose
distributlon across the front sectlon of any target facing the
source. One can also resort to the technigue of spacing
individuasl source elements, leaving ain gaps betwean them,

However, this technique is limlted by the maximum tolershle dosge
varlatlion in a target beacguse of the "ripple" effect on the frontel
face of the source, Caleulations have shown that the maximum
apacing between pource eslements should be approximately equal to the
distance between tha target face and the radlation source.
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22, In the case of solld targets, the only way in which the
fraction of absorbed energy may be Increased for a fized gource
slze and shape would be to surround the source with as large 2
volume of target as possible, The limitatlons here are the over-all
glze a{'the irradiater, the amount of blological shielding, and
the required maberial flow pattern with ita icherent mechanickl
problema,

Source Design Concept
23. Taking inte account the aforementlcned factors the

following parameters were used {o achleve reasonable souroes
efficiency and practlcal Irradlator slze,
&, The aource would be composed of a serlas of
thin rectangular elements arranged in the shape
of 2 slngle thin plaque.
b. The slze of the fanilitg would permit the

aimzltaneoua 1rradiation of 18 rows of paclkages
equally distributed on both sides of a single

plagus.,
Source alements measuring 6.25" x 0.85" x 0.034" were selected
for two reagons. PFlrst, they can eaplly be shippad in contalners
of ressonable slze and welght, and eacond, it 1s possgible to

produce them in exizting reactors,




Table IXII

Summary of Source Requirements and Performance
Tétal Activity Required 3,09 x 109 curies
Source Plece Dimensions 5% x 0.75" % .030"
Specific Activity Average 38,0 curle/gram
Total Number of Pleces 288
Area of Plague 39" x 46"
Average Production Rate 1000 megarad #/hr
Throughput Rate 2000 #/hr
Residence Time 1.53 hours
T“K%%e§’§1§§§TE““ Required 97 {(3.09 x 105) « 2,96 x 10°
Ovap-all Efficilency 29,24

Souree Replacement
24, The source replacement calculations were based on an

smnual f£ixed percentage sufficlent to eatablish the original total
curie lavel. The curile requivrement based on 10% replacement per
year for 5 years 1& summsrized in Table 3. Over this peried the
total curie replacement would be 0,957 times the original amount at
an avarage specific activity of 1.91 times the original value.

In compariscon, for a 20% replacement per y=ar, the totsl amount to
be added would be 1.30 times the original amount at an average
specific activity of 1.30 times the orliginal value, This nesns
that the total replscement of cobalt 60 may be reduced by lowsring



the fraction of the socurce replaced yper year., To zcoomplish this,
howeveyr, the mpecific activity of the replacement cobalt 60 must
be higher then that of the cobalt 60 being replaced.

Reok and Souree Plague

25, The source plague Will be comprised of a number of
individual elemente approximately 0,35" wide and 6,25" long (Fig.
11}, Thse cobalt metal irradiated in the reactor wmay be nickle-

plated, snd encapsulated in alumnum for astivation, The
individual cobalt 60 scurce elements ds-jacketed from the

aluminum irradiation econtainers will be inserted into stalnlsss
pteal anvelopes, three to an envelope, The open end of the
envelope will be remotely welded and the assembly tested for laaks,
Pour of thess subassemblies, 0,.85" wide and 19" long, will in turn
be inserted into a larger stainless steel envelope, the open end
of which will be orimped, welded, and tested, 24 of these
assemblies, each 1.90" wide and 38" long {exelusive of 1"
extenslons at each end which sre used to mount the assembly in the
rack), will meke wp the required source plague, 46" x 387,

26. The reock will be deslgned te hold the 24 aource wnits in
& vertiocal poaltlion with a slotted sactlon at each end to
accommodate the one-inch extenslon, The rack frame will be of
extra hegvy econstruction. The vertlcal edges will ride in
stainless gteel gulde channels. Chains mounted to the rack
aasenmbly and driven by g motor are used to relse and lower the
source, Assembling and dismantling of the sourde plaque ig easlly




accomplished, The upper horlzontal member of the rack la
detachable, This holds the sources in the rack, end its wedge=like
design enables the entire rack to reposition eny improperly
positionad packege. Yhen this bar has been removed the sube
asssxblies can be easily removed for rearrangement or replacement,

by meana of underwster tools,

Cost Estimate

27. The estimated coats of the irradiator excluding the
cobalt 60 source and bullding in which to house 1t 1a $60,000,
A 4O £t, by 62 £t, building which would seprve merely %o provide
shelter to the irradiator, hut Ineluding the 2 refirigerators, is
estimated to coat §$23),000, At current AEC prices the cobalt 60
source would coat $305,000 plus sn additional 510,000 for
encapsulation and transportation. Accordingly, total cost for
the facllity 1a $610,000,




PART 111
TRANSPORTABLE TRRADTATORS

3, Tranaportable irradiators, capable of ready movement
from slite To pite, are desirable for sslectad foed procesaing
requirements., The primary advantage of such lrredistors would
be their ready mobility and therefore thelr ability to handle
small load premium products and thelr ability to demonstrate
the faaalbility of radlation procesalng of a wide varlisty of
Bessional orops and producte abv the site of production or harvest,

2. In this study only preliminary consideratlon has been
given to the design of Sransportable irradisbtors., Mors debtalled
analyses are planned., For the purpose of this report throa
variations of sush units can generally be identified:

&, Truck mounted

b. Ralliroad car mounted

6. A demountable unit in which the oomponents arae
separataly transported and reassembled at tha aite,

3. For trck mounted irradiators state regulations dmpbsed
a waight 1imit of spproximetely 10 tona per axle. This restricts
the mize of the irradistor including scurce dimensiona and curia
content, radiztion chamber volume apd elze and number of packages,
The production capaoity of such an irradistor could approach
100 megarad pounds per hour, Primarily becayse of the redncsd




sizé of the irrvadistion chamber the effielency of the systen
would be lowar than that of the central facility discussed in
Part IX.

4. In the ocass of the rallrocad car mounbed irradiator,
the load 1limit is approximstely 125 tona, The effioclency of BOUrGe
utilization would be about twice that of the bruck unib. !
3imllariy the produotion oapaclty would he doubled but atill
well below that of a permanent type faeility.

5, An altarpate concept with somewhat less mobllity is a5
demountable fzsiiity 1n whileh all of the compomenta are uaparately
transportable and would require re-apssmbly at the aita., Several
deslgne of this type are pogslble, One would be 2 waler tenk
facllity similar to the pesegreh lrradiator described in Part 1.
Its capacibty wbuld be about the same as the rallroad facllity
and costs should be considerably lower, The sntire unit
ineluding the ockalt in its lead contalner could be transported
An an ordinary trailer tyuck,

6. Site preparation prior to ersction would be required.
This consieks priwarily of sxoavating a hols in ths ground about
fiva fest square and twelve foot deep with a concrete pad at the
bage of the hole, Shed type weather protection would also ba
transportable, Such unlts ¢an be erected and.dinmantlad_in

sevoral daya.




7, in dn-grade water bauk faﬁilitw 0an K180 be dasigned,
This would require the minimum on-glte preparation but waild
require about twenty feet of head room. Such equipment ecould be
trangported by truek.

8, A moye pophisticated approach would bhe a facility very
similar to the eenbral plant design deacribed in this report
but with transportable shielding - such as ferrophosphorus
or conerste bloek. This unit would be leas flexible and would
reguire & longoer period %o areot but might serve mora as 2
regional faocllity.




PART IV
SAFETY CONSIPERATIONS

Installation and operatlon of facllitlea employlng large
radiotsptope acurces nust take into asccount certain safety Tequire-
ments, The following are possible problams and safety measures
Ancorporated intc the design of the research irradiator desoribed
in Part I and the concept of the sentral faclliby discusead in
Papt II,

1. {Jontamination of Area or Produst

The cobalt-60 spurce elsments will be doubly encapsuldted, .
Eaoh encapoulation will be individvally teasted, Samples of
storage bank water will be teated weekly or bl-waekly for
radicactive contamination, A water conditioning unlt for filtering
and deminerslizing the tank water will contain & sensitive
detector adjacent to the ioh exchange ¢olumn for deteobing any
actlvity picked up from the water, Since the package does not

cane in dlrect contact with the source, airborn activity <an be

the only means of contamipetion., An alr monitor would serve
to detect a minute amount of alr contamination and activata a

mechanlem for aubmerging the source.

2, Accldental Exposure of Perscnhel
Safety davicea - meshanicel and electrical - will be usged

to ruraqtall this posalbllity. The shialding cover over the




irradiation chamber opening will be locked in the closed poaltion,
Wheh the source 15 in the wp or irradlating position, interlécka
#1ll prevent the cover from openlng, Should the scurce cover be
opened by any ofher meana, the aource drive meghanism will
automatically return the source to its storage position on the
tank floor, at shich point the mechanism becomea ingotive. auto-.
matically controlied gatee will cover the inpubt and output duct
entraneas. OCpening and cloaing will bhe activatad by bhe
conveyor racks, Any other abtempt to open theas doors will ammb
downn the conveyor and causa the source moving mechanlasm 56
return the source to its storage position,

Flashing lights and an illuminated sign will indicate
that the facility is in oparatlon,

3. Malfunctioning of Mechaniesl or Elactrical Eggigggnt

A power fallure opr aleotriecal eciprecuit fsilure with the
spurce in an operating positlon 18 alwaye & poasibility, Remote
operating devices will insure the return of the soures to the
gtorage positiion untll power iz vastored or the alectrical cireuit
ia repaired, Nopitoring equipment will be of the fali-safe type,
indloating malfunotioning of the opepating devices by audible and
visual slgnals, The source rack consists of a heavy rigid Frame
designed to safely contain the source alements in & plaguse, In
caege of Jamuing, 1t oan be forced dowm Intoe the tank wlthout
demage to the rack or the acurces, by means of the emergency drive




mechanismn, Should thia fail, a apecial pluz in the irradiation
ochawber -oover can be removed and a tool used to actually push
the rack hack into the tank.

4, Unsafe Operabi rocadures
In any mechanical or elsctrical operatlion, thers l1s no
subatitute for competent operators, Operators muet be aware of
all hazards involvad, and be sble to reaect promptly to emsrgencles,
They must know in detail]l how the facility functions. There must
ba a definlte plen of operatlon, and no deviationa psrmitted with-
ocut carefully considered approval by those in chavge, Only
authorized personnel ashould be permitted %o operate Ghe unilt,
Tha safaty rules outlined in thia part of the report should
precluda any attenpt at operating in an unsafe manner,
The gualifications required for the supervisor of this
facility should inelude
(2) Reliadbility and practical common sense
(b} Machanieal and ailectriezl sptitude
{c} Basic knowledge of radiation hazards
maéﬂm 2:1:{.1:; to intelligently use basic radiation

5. Unsafe Methods of Ioading Scures Material Into or Out of the

All Jeadings, unloadings, or rearvangement of sources should
be performed by Yrained personpel From an outslds sarvice organi-

zation,
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The soburces are alwaya shipped in casks which haye besn
earefully ohecked for aafe ashlelding and againat any possible
hagards, These Zre securely beltad and aealed, and should be
kept this way untll they are about to enber the tank, &t which timg
&)1 fastenings holding the access cap should ba removed, Inatru-
ments for removing the cap should be fastenad o 1t at this time,
following which 1t ¢an be lowered to the tank bottom, The cap
ean then be removad, the acurces removed from the szsi and placed
on the tankt floor. The osask can then be removad from the tank
2nd the acurcea jsasambled in the rack, Survey meters should be
usad throughout all these opamations, A reversal of this procedurg
would ba necesgary for removal of the source, and & sombination '

¢f these procedures would be used for source replacement,

6, Lea in Storage Tank

Instead of initially installing the tank in an unprotected
hole in the ground, 1t may be advisable to provide double
containment by placing A% inside a concrete tank,

A water level probe will give early warning should the water
level fall by as much as Bix inches, Ib will also activabe a
aolanold valve whioh will open and allow water to flow into the
tank. A radiation monitor will be positionad above the water
surface, ©Should the water level fall when the source is in
storage ponlition, the radlatlon dstector wlll note the inoreass
in radiation and give warning by means of an audible and vipual

alarm,




Additional provisions and procedures are under aonaideratiop
to meat the posslble amergency of a coinplete loss of wabter,

7. Radiation ;&E“ o Vital Contrel Instrumentation, Electrieal
Q

A)l drive motore and wiring will be locatsd ocutside the
vadiation area, Any wiring which must of necessity be exposed
to radiation will be earefully selected for madilation resistance,
ghielded, and pariodically checled and replaced,

The in-¢all radlation monitor must he calibrated at regulan
Antervals, Tha only other equipment likely to be affected by
radiation would ba the wiring for the underwater lights. This
i3 not part of the pafety system, and will require only periodic
inapection and popalble replacement of exposed cable,
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UNITED STATES
ATOMIC ENERGY COMMISSION
Washington 25, O. C.

Wo. D-35 FOR TMMEDTATE RELEASE
Tel. HAzelwood 7-7831 (Wednesday, February 8, 1961)
ExXt. 3446

AEG ANNOUNCES SELECTION OF ARCHITECT-
ENGINEER, FOR ARMY RADIATION FACILITY

The Atomlc Energy Commission is megotiating with
Asgsoclacad Nucleonies, Incorporated, to serve as arwchitect-
engineer in the design of a food irradiation facllity at Matlck,
Magsachusetts, for the U, 5. Army Quartermaster Corps, Contract
negotiations are underway with the Garden City, Long Island, firm,
& subsidiary of Stone and Webster Engineering Corporation. Asso-
ciated Nucleonics was one of 28 £irms which submitted propdsals in
regponsa to Commlission invitation, ,

The facility, to be located at the Quartermaster Research
and Engineering Center at Natick, is to be constructed under tha
dirsction of the Atomic Energy Commission with funds in the amount
of $1,8 million to ba provided by tha Department of the Army. The
contract will be administered by the Commission's NHew York Opera-
tiona Offica. 7Tha facillty, designed specifically for use in con-
nection with the Army's food irradiation program, will employ two
radiation sources. These are a 1,000,000 curie, cobalt-60 source
and a 24 Mev {million electron wolts) linear accelerator. In
addition to the lrradiation of food, these sources could also be
uged for tha irradiation of other items on an experimental basis.

This facility 1is the direct outgrowth of previocus
etudies which have bean made by the Army's Quartermaster Corps
concerning the uge of radiation for the preservation of food,
Encouraging progrese has been made in the Army‘'s program on radia-
tion sterilization of meats, such as pork, ham, chicken and beef,

(more)

/r-p-&




.y -

for extended storage without refrigeration. Using the combined
regadarch facilities avallable at tha QM Ressarch and Engineering
Center, further ragearch into these areas will be conducted,

It is planned that the irradiation facility will be
completed in late summer of 1962, It will be made avallable to
other governmental agencies for food presarvation studies iIn
their areas of interest,

The Army program which 1s administered by the Quarter-
master General concentrates on totel sterilization to preserve
food for long perlods of time. This aspect of irxradiated food
is of greatest interest to the military.

The Atomic Energy Commlgsion also conducts & program
oh radiation preservation of food. This i{s aimed-at the radia-

tlon paateurization of fruits and flshery products fbr extension
of thalr refrigerated shelf life,
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INITED STATES
ATOMIC ENERGY COMMISSION
Waashingtom 25, D.C.

No. C=263 FOR IMMEDIATE RELEASE
Tal., HAizelwood 7=-7831 (Wednesday, December 28, 1960)
Ext. 3446

AIBS GROUP? ADVISES COMMISSION. ON RADIATION
PROCESSING OF FOOD

At the request of the Atomic Energy Commissiom, the
Americen Institute of Biological Sciences has established a com-
mittae of scientiate to comault with the Commission's Diviaion of
Blology and Medicine and Offlce of Isotopes Development on radia-
tion processing of food.

The commlttee will consider and advise on certain tech-
nical phases of the Commission's program aimed at extending the
refriperated shelf-~life of selected food products through low-dose
radiatlien processing.

Members of tha commirtee are Dr, Bernard 5. Schweigerc,
Michigen State University, Chairman; Dr. 5. A. Goldblith, Massa-
chusetts Institute of Technology; Dr. Lloyd G. Kempe, University
of Michigan; Dr. Norman F. Kraybill, National Institutes of
Health; Dr. Merrill S. Read, National Dairy Coumcil; and Drx.
Roger J. Romanil, University of California.

The committee, meeting several times a year, will advise
the Commission's Office of Isotopes Development and the Division
of Blology and Medicina on technical conmsiderations involved in
the processing of specific marine, frult, &nd vegetable producta,
Particular emphasis will be placed on food techmology, nutrition
and wholesomensss studies.

122860
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URITEDP STATES
ATOMIC ENERGY COMMISSION
Washington 25, D. C.

No. C-24% FOR IMMEDIATE RELEASE
Tel. HAzelwood 7-7831 (Monday, December 12, 1960}
Ext. 34456

AEC AWARDS CONTRACT TO CONSUMERS UNION FOR DIETARY
' RADIOACTIVITY STUDY

The U, S. Atomic Energy Commission has awarded a re-
search contract to Consumers Union, Mount Vernon, New York, for
partial support of studies of radioactivity in szample diets pre-
pared in 25 citdies in 22 grates. The AEC will provide $20,000
foxr the 1961 cooperative study which is a contipuation of a
1959 survey made by Consumers Union independent of Government
support. It will be directly related to dietary studies carcied
out by the AEC's Health and Safety Laboratory at New York.

The purpose of the study is to obtain further infor-
mation on radioactivity in the total diet in the Imited States.
In all of the cities, total Aler samples will be analyzed for
strontium-90 and naturally occurring calcium and radium-226.
Among the 25 cities whare total diets will be sampled will be
New York City, Chicago and San Francisco where the Haalth and
Safety Laboratory ils currently analyzing individual food items
for radicactivity. The Consumers Unilon study will also include,
in these and possibly several other citles, analyses for man-
made radioisotopes cesium~137, cerium-l44, plutonium-239 and
zinc-65 as well as che naturally occurring radiclsotope lead-
210. Chemical analyses will be made also for natural isotopes
of potassium,

The AFC's program is one of research rather than
monitoring foods and diets throughout the United States, and
the results obtained from this research project may be usaful
in estimating regional dietary levels of radiocactivicy,

(more)
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The diet samples will congist of three prepared meals
per day for a two-week perlod or a total of 42 meals and snacks
of teenagers. Ib the three metropolitan areas (San Francisco,
Chicago and New York), tha study will also include diets of
aeveral age groups and ecunomic levels. In all 25 cities, focod
will be purchased from local retail markets and prepared locally
a5 for consumption. Then the mesals will be packaged in special
plastic contalners and shipped to Consumers Union's consultant
radiochemistry laboratories. 1In some areas separate sawples of
milk and whole-wheat products ineluded in the total diet samplas
will be amalyzed in order to estimate thelr contribution to the
radicactivity of the diet.

The principal 1lnvestigators for the comntract will be
Mr. Irving Michelson, Director of Public Service Projects of
Consumers Union, and Dr. Cyril L. Comar, Director of the Lab-
oratory of Radiation Biology of Cornell University and head
of Cornell's Department of Physical Biology, The AEC's Health
and Safety Laboratory in New York will assist in some technical
phases of the study. The Wew York Operacions Office will ad-
minister tha contract.

The 25 citles included in the AEC-CU project are:
Loa Angeles and San Francisco, Californla; Boulder, Colorado;
Washington, D.C.; Coral Gables, Florida; Atlanta, Georgia; |
Nawpa, Idaho; Chicago, Illinois; Des Moines, Iowa; Loulsville,
Kentucky; New Orleans, Louisiana; Boston, Massachusetts; Duluch
and St, Paul, Minnesota; St. Louis, Missourl; Bozeman, Montana;
Albuguerque, KHew Mexico; New York, Mew York; Grand Forks, Horth
pakota; Stillwacer, Oklahoma; Pitctsburgh, Pennsylvania; Memphis,
Tennessee: Austin, Texas; Hampton, Virginia; and Seactle, Wash-
ington,
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UNCIASSIFIED ARG 739/33
July 6, 1960 CoPY RO, <Nl

ATOMIC ENERGY COMMISSIGH

ARMY REVISED IRRADIATED FOOD PROGRAM

Note by the Secretary

The General Manager has requested that the attached letter
to the Chailrman, JCAE, from the Director of Ressarch and
Development, Department of the Army, be elrculated for the
information of the Commlasion.

W, B. MeCool
Seoretary

DISTRIBUTION COPY NO,
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Compiseloners 2 -6
Doguty Gen. Mer

n-I | ]
Asst. Gen, Mer. 9 « 10
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Gongr. Relations 2l
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HEADGUARTERS
DEPARTMENT OF THE ARMY
OPFFICE OF THE DIRECTOR OF RESEARCH AND DEVELOPMENT

WASHIRGTON 25, D, C.

Honorable Clinton P, Anderscon
Cheirman

Joint Commlttce on Atomic Energy
Congross of the United States

Washington 25, D, C.
Dear Senator Andarsons

In reply to your letter of 3 June 1060 regarding the Army
Reviged Irradiated Food Program, the following informetlon 1s
furnished,

A declsion has been reached to modify the origlnal Verden
Asposintes 28 MEV,, pilot plant model, linear ascelerator so as
to produce a varlisble-cenergy electron sourcs for research pur-
poses per the following epecifications:

2. Frovide 18 kilowatts powor, O-24 MEV energy
750 micro-auparas average beam current at aﬁ

2

b, Omit magnetic deflector and scanner;

¢. Add a simple beanm 4lffuser and a simpla
X~ray converter;

d. S1aplify conveyer to absoclute minimum
necessary for research purposes,

An analysls leading to this decision was conducted by
Office, Chlef of Research and Development and resulted in a £inding
of the need for a 24 MEVY linear accelerator tather than the 12 MEV
device included in the Army revised lrradlated food program
submitted to your Committee at the 31 March 1960 hearinge, As your
Committea knows, the past “Wiastory of the Army's irrvadiated food
regearch haa brought forth several fundamental unaclved researoch
problems, My review of the results of the above mentloned
analysis has convinced me that such a basic research tool 1a
needed to support the fundamental research which is dlrected
toward the solution of these problemsa., It is not the Army's
plan to use this 24 MEY accelerator for irradiation of food to
ba fed to humans, Tt wilil be used solely &8 a baslc research
:ggl to asslst in the solutionct probiems in the areas indicated

oW,

In the analysis leading to this decision, oonslderation was
glven to the economies involved and the ecuipment requirements
for a research program on Induced activity, dose=rate, dose-depth,
enzyme and vitamin changes, food flavor retentlion versus aterlili-
zatlon and slectron versus highe-energy gamma irrsdiation. The
specifled average beam current les based on dose=rate and Flavor
retention versus bacteria kill research reguirementa; the specified
maxlonm energy 1s based on dose-depth and induced sctivity research
requirements. The determinetion that the ecmpletion of the Varian
Assoolates' lustrument was the most econcomloal approach to supply-
ing the optlmum slectron research source wes derived from com-
parlsons of the cogta of three courass of action. These were the

*-1-
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possibilities of the modification of the original Varisn pilot

lant device to provide 3 research instrument; the salvaging of
2he pllot plant model and the deblgning and construstion of a
new instrument to rescarch specifications; or the purchasing of
an off-the-ghelf accelerator,

A deslsion has noft heon made as to location of ths aite for
the Food Irradiation Research facllity., A3 MNajor General Calloway
reviously testified, The Quartermasgter General dld recelve
gnahructinns to appoint g site survey board., A boerd was sppointed
and 1t 1s expected that the approved recommendabions of The
Quartermaster General will bhe forwerded to the Department of the
Army within the near future, When roview at the Department of the
Army staff level 1l& completed and & declslion has been rendered
concerning the aite for the radiation research faclllty, your
g:gpdttgi will be iInformed prior to any publioc release of such

OIMAGCLCI .

You may be interested to know that since the 31 March 1960
hearing of the Joint Committee on Atomic Energy, the Army Research
Office has initlated an cperatlons research study to determine the
loglatic, operationsl and economic sdvantages which would zcerue
to the Armed PForces through fhe introfuctlon of foods treated by
1ondz radlation intc the milltary combat and peacetime retion.
The B 1s to he conducted by the Operatlons Research Offlce,
Johne Hoplddne Unlverslty, on s contract basle and 1a estimated to
require approximately nine monthe'to a year for completion, I have
i?“%§§Ed’ for your information, the proposed scope and objectives
0 s atudy.

Sincaerly,
/s/

Rlchard 8. Morae
Director of Hesagrch and Development:

1 Incl
Proposed Scope and
ObJectl ves for
Operationa Hesearch
Study
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FROPGSED SCOPE AND OBJECTIVES POR OFERATIONS RESEARCH STUDY

ObjJective: To determine the operational, ioglaticsl, and
economic advantages and disadvantages whieh would accrue to the
Armed Forcea through the introductlon of foods treated by lonizing
radiation into the mtlitary combat and pescetime ration.

Scope: This study wlll include but will not necgessarily be
limited to:

2., A critical analysis of currsnt concepts for the
Integration of irradlated foods into the combat feeding
syatem of the Armed Forcss,

b. & determination of the present and future combat
requirements from a tactical standpoint for irradiated
foods. In thls comnection, both limited and general
warfare situatlons should be consldered, Combat require=
ments of the field army, battle group, STRAC and Marine
Corps should be given speclal attention,

¢. A conslderation of tha logistical implications
invoived in the peacetime and combat use of irradiated
foods a8 components of the miiltary ration (i.e., cost,
manpower, transportation, storage, preparation, ete).

& comprehensive analysis of the ecoaonic lmpli-
uatluna involved 1n effecting & transition to industnry
of producetlon of lrredigted foods, provision of an
adegquete mobllization base, and the impact on strategle
storage oconcopts.

e. A comparative analysis of The logistical,
operational and economic advantages and disadvantoges
to the military of irradlated foods as ration col-
ponents versus freeze-dehydrated, dehydrated, frozen
and heat-proocessed foods,.

. A determination of the relstive urgency of the
opaerationsl requirament for Llrradiated fooda as compared
to the operational requirements for improved wWeaponry,
individual and group protestion, transportatlion, other
Improved foods, communlcations, medical cave, ete,

E. Bonsidaratiun of the current teshniocal "statewof-
the-art" and technical potential for masting the time
frame objective set forth in refersnce b, (1965-1975)

h. Conslderation of the RED Investment in funda to
date and prodable fubture expenditures required to achleve
program objectives as ocowpared to the magnitudes and
sipnifioance of pay-off for the Armed Forces expreased
1n terms of loglatio, operational and soonomle requirementa
or improvamenta, morale, efficiency or other benaflta.

1. Recommendations,




