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. The MC ban wpproved the 7Y 1068 and 2961 phases of & Elve=yany law
doss radistievn presasaed fewis pregran. This yregeam will isalele
boviz Shatisad devoted t» duturniaing apd seselving preblam {n fond shanintyy,
sicxsbiology aml violesonmelss which say rasuit fram fxraitstfon, s¢ Wil
e sstiblishing radintion process tecmology, seonmsts Cessibility swd
navkersbilicy. & peopesm of o lamit this dnratisn {0 sended ¢ shesin
safficisat data xo detewmipe 1if thwre Ses textonloglesl, sArcincogesis op
vieleeof prohless wigh feolds grocessed by Low dotss of velliarion. It 48
rosently siCisaced chat tha fiveryour googram oois wfll ba sheut
¥ 3, G0k, 900

2. The ieoediste 2kjeccive of the rafdtetion procetisd foods progras will We
ru cundvakvate oo & wpall comber of selectadt food producks which eppam
t> prowise early cesiandcal Canstibility mmd saviel scamptics. It e
axpeviud thab ecieblismeni of tecimical faasikiliicy el savkal asceplimes
of & Eewe eailacinn procedssd fosda will prospr tndustyy to amtewd Ledes
pavicacly Lhe Escinology throaghout tiw bromd spaetrvm of fuod prodEete.

Jo The 4E; 3Misica prucansad foods progean v emsistemt in soope sull with
the nblectiver of Lo Interdipastamatial Committes on Redlsticons Pressrvetion
sf Yood REpIct.

&s Fmause of the blae cogolred o establish the spaeific debatln of & soand
tezograted Foagrac, howaver, Lt does wofk appuar fedsibla te prussed lwitislly
as vapidly s» seggaatad in the intevispertmewtsl Commdttes repart.

#.  Taltkel atacpeay stulies wedtin conplioted to watshlish the spwollie
atpmente 3 a4 resusgeh progras on vholmonmeis aad salety of low
$ome o epzod docdn, lealading tsoerrelsbed work swab ¢ taitatieon
#1408 w1 v ass snd pressrvarion factors far shelf lifs mmcsnwion,
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as wali aa selectisre of specifio fools fer stely undar tiw progres.
b. These camsiferetions invelve specifie 18ectifieatien with ¥be Food
sufl Drug MiedoistTation of the soismiific grotocal S0 Yo followwd
in the establishasat of safety of lov doas radistion yrocesssd foals
and their final clewreuse.
¢, It 1o expeoisd that development of & fally definad ressaroh and
waoleasamess progran vill reguire spproximetely ufs to ewight
sonkhe for coapletion.
The ARC progran providea for two leboratory resssrch frrsdiistorn throegh
FY 1562, The ressarch Lrvedistors (comkaining 10-20 thoussad quries of
Zobait=00} will be used 40 carry cut besie studiss to estedlish wholee
sorenoss cod safety of lov dose radlation procsssed food, e well as to
Anvastigate the origin end conkrol af fectors affecting the fool's olar,
taite, color and textwra,

The need for atidttional lgborstory resanrch irrediators, o8 well & foor
athar types of ivrudletore, such as mobile untte, Will be dsterminad an
the Cordasion's progran bectmes mre fully {develicped.

Toe A food prograa preasntly sovieions partisl) use of the high imtensity
radintion devnlormant lsboretory owrrently ecthorised for sonciyurtion st
tha Bwnobkaven Hatiomal Lsboraiory for oomiuct of firture axparinemial work
relzted o produrt and prooess devaiopment. This uce would tegdre linited
pedifiention of the faoflfty. It is to de sotad, howsver, thet the
Brooknavan facility, es originally sutheriged, vill be used prisarily for
relisting eoures ond sngingering devalspmant, ws vwell as vedistion stulies
en chevicel ¢ygtmce, aotc,
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T. Commuyeial fouel yrerssving svigurcieos 1l be arkively ssemprageld S yaes

ticipete In the propossl pregrus threngh miistion stoly sgrecamt Wiare
he govwrmmact provides the servios of lrrslistion of Ceod smd tadusiyy
perforas withour oot food vusesroh sl evaluation.

Tha Cominsion Ms oprroved opmiitare of fvunds in the smovst ef 115,000
in IY 160 snt 300,000 10 FY Y6l for initial wotivisiss ef this sew pree
gras. The Selails of tiw plaoned pregevn axw aat forth Below. The sub.
Jropmve fund all=sstions voald be mbject 1o revision as 1hs yregreae

dsvalops.

” 6 A
Initinl Activitiow and Stufites® ., . . 75,000 100,000
Maswmrch Ivrndigtors « . . . . . . . HD,00002) 0,000
ool Tnexdstry
Microbiology - 200,000
Bupplemntary ho)esomeness
Procuyvotion Pactore + + + < 4 v 4 4 - 50,000
Wocloux BECOREN » » + o . = ¢ 2 s o v me 25,000
Pasinglog Developwent  « - v o o4 4 o= 25,000
Commolity Praguremitt « « » + + + » . 'L 10,000
Trralistion Bevvices . . o v r 0 o me 29,000
115,000 500,000

# & brief desaripticm of sach of the folloving activities is set forth
iz peregraph 9.
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¥ A dascripiion af i major slenenis of 1 AN yelistion predssssl faods
o axe eet forth balon
s, Intiial Activities, Te fetalliganily purses {iw raiistios Jressssed
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Tools yrogrem, 1% 15 meeessaxy Yo unlartake saviain initial wetivis
thwn. These incules [1) collestism s sxslysis of Armg ressnyed asd

devalgpomrt werk o duta relevant o the stvilism yrogyem; (2} tdami.

fleation of wpweifte food yproducts promdwing tevimiesd, escowds o
mokating sdventages through ydlation provessing sol Tasesteh and

developnent vork Tequived to devalep tham, snd {3) denign of drre-

Alatore.

ool Cheniwtyy. Radistion csuses various chwdesl, viten, putre.
ticpal end crganeleptio {odor, color, taste,mexture) shanges iw fool.
findies sre repuived to fientify precigaly the mptuve add extast of
thegs cHANges.

Mioyohiclogy. Bpeiisge by micrverganisss is aftan 2o prive ek

o 19924 spoddege of Fools. Yhe purpose of redistion processsd 1s

¢ dartydy or (Ehibly these aicyooxgaviens. This requives eludy of
rajiztion reeintancs of numstovs apellage widruorgactiis comgn 4o

Tooh Sfin, 30 wi %0 Jetwreine rulfetion Sosege for thelr grewih

mum-mmmuﬂmpm
ob rofisticn eteriiiszel food. Altbough 4iis program ¥ill comtributs

infuremtiion of wlos for Jow dose yelistion procwsesd fools, additiooal

viglescomsss ani snfety stuliss will e required to cbtain FDA
ciaarerae for fools of intetest in the civilien progrem,.
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Fryeeyyeilon Favtors. It is swessasy to be ahle 0 roukioaly snd
reprolmidbly obtain sccaptsble redistion prooessed fool yroduate.
This yequires stuly of the affect of veristico in irredisticn cone
ditions such mo totel doss, Daaility, Lrredistion tise, #is., on
acceptability of a produst.

Buclvay Bffecte. Use of mdistion for food procesatng sstalls staly
‘of wulque factors md encourbsred in cinventional food precessing.
Tieaw include possible offects on food depending wpom the rate at
wilch R0 radietion is daliversd, lavestlgatiocn to sssure sdesnce
of oduced raflosctivity in Zood, el evaluating eysiess for pre-
aisely meeesding radiastion dosage delivered to the foof.

Facleglog Pevelopuent. Thie involvea develepment of food peckaging
aeteriads thet sre rediation reeistemi, do not trensmit toxic addi-
tives o the dood, and ove ouitdble for marketing purpomcs.
fompodily §iocurement and Shigping., This involves chtaining and
trangportation of foods reguired to cazry out the foregolng resesrch
and develonreul.

Zzapdiation Bexvices. A mamber of private ovganizstions heve co=
ppexeted in tie Aemy Lo0d progran by evelustiug irrsdisted foods withe
cirt charge. 11 1o eipected sindlar srrengonenis con be vede in the
clvilian progran. This ltel vime reflects cost of irmdixting foodo
idch are {horealizr oveduatcd by yrivete groups vithout charge.
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Memorandum

O : File DATE: April 5, 1360

FROM : Robar D)é
Rec Secretary

SUBJECT: JCAE HEARIRGS ON RADIATION PROCESSING OF FODD, MARCH 31, 1960

The attached copy of AZC Teatimony on the subject was used by
Commissioner Floberg at the JCAE Hearlng on which he reporied
at Meating 1603, on April 1, 1960,
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AEC TESTIMONY ol

.
JCAE HEARINGS ON RADIATION PROCESSING OF FOOD, MARCH 31, 1960

1. 3ince our appearsnca defore thiz Committee during the
Hearings on radiation presarvation of food in January, the
Commission has approved a radtation procesaed foods program,. The
Committes was notified of tha establishment of thls program on
March 9, 1960.

2. The Commission's program will bs directed to the atudy
of low doge redistion processing of porishable foods to extend
thelr phelf life, using radiation dosea ranging frem & few
hundred thousand rad up to one millfion rad. Initial erphasis
will be on fish and fruit.

3, Low dose radiatlon procedsing promises to be the most
immodiately usaful civilian application of ionizing radiatlon
for foed processing puaarposes,

8. It would contribute te civilian food distribution
chjeotives of malking food available in ae nsar fresh
oondition as possible, minimising processing effeots in
quality, and bhslenoing supply with demand,

b. It would also havae impordant economle value in the
Unitaed Btates, ag for gxample, by making it possible to
distribute near fresh parishable foods in distant markets
which camnot now be reached beoguse of toe rapld food
apolilage .

-1 -




ii The ARC low doge radiation processeing program, as wall as
the Armyls high dose raediation sterilization program, also glve
direct support to the Fresident'e Atoms-for-Feace program - other

r——

countries have great lnterest in the posalbllity of using
radiatlion procesalng to improve thelr food dlstribution and
inorease the varliety and quality of food products avallable. Many
countries are condusting research and development in this area,

5. In low dose processing we are concerned with partially
degtroying and inhibiting the action of misrcorganisme causing
rapid spoilage of foods, With high dose procesaing, such as the
Army is8 studying, the objestlve la to sterilize the food by
killing virtually 100 per cent of the apolilspe corganipma, Let ma
use milk 28 an enalogy to illustrate this further., We all are
eware that by 2 mild heat treatment we obbtain pasfeurlzed mil,
Thia muat be kept refrigerated and will remaln unspoiled for
sevoral days. Paasteurization delays spoilege. By Intense heat
treatment we obteln sterilized milk which is camned, This can be
ptored indefinltely without refrigeration. For our puwrpose here
low dose radlation processing oould he compared to paﬁtauwisation
and hlgh dose radiation sterllization to heat sterilization.

6. Another characteristic of low dose radiation yprocessing
is that to extend the shelf 1ife of food this way reguires only
sbout one-tenth as mich radlation as is necassary for radiation
tterllization, In cother worda, a facility deslgned for high dose
radlatlon stardlization can process ten times as much low dosze
treated foods as sterilized foods,

-2 -
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T. Our prelininary investigations already glve us

confldence in the ultimnte suocess of low dose radlatlon processing
$0 extend shelf life. Such also 18 the consensus of a number of
experts on radiation processing of foods whom we have consulted,
Thiz bedlel 1ls Duwrther aupported by preliminary research in the
Unlted States, primarily by the U, 8. Army guartermaster Corp.

ard 1n other countries., Further, such low dose proocessing ls

sald generally to entall negligible or no changes in the foods

taste, acplor, or odor.

8. With this background, I should like now to outline the
Comniasgion!s program ih detmll., The objectlives of the AEC
program are to:

a. Concentrate on a relstively few low dose radlation
proceased foods, Bo Rs to achlove suscess sooner than
would be possible If & multitude of food products wers
studied concurrently.

b. Establizh wholesomeness and safety of selaoted
low dese radiation proocessed foods.

¢, Proceed as rapidly ae poesible, coneistent with
the state of the art ard requirements for sgound scientifie
research.,

9. The Commisalion will conduot the baslc reaearch neocessary
for advancing low dose radiztlon processing of foods to the polint
of technical and practlceal fensibllity. Exphasla will be placed
oh basle studies in food chemistry, wlorobiclogy, wholesomeness
teating, pre-lrradiation and poat-irradiation factors of shelfl

-3
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1ife extension and radiatlion process technology. However, such
additiona) work as product and market development to egtablish
low dose radiation processing as & routine commeralal food
processing mathod would be ths responsibility of private
industry.

10, The Commission has approved expendlture for thils program
of $315,000 for ¥Y 1960 and $500,000 for FY 1961. We ourrently
estimate the program will cost $5,000,000 for five years,

1}. The Commission is convinced that time wlll be gained and
sounder results obtained by first carefully formulating the
specifio detalla of a sound, integrated sclentific program.
Accordingly, we have initilated coumprehensive studles to dsaign
e low dose redietion research program for specific foods promising
subatantial technicel and aconomie significance in food
production, processing, distribution, marketing or consumption.

It lg expectad this will require six to eight monthse ror
completion,

d2, As atated sarlier, we are immediately directing our
attention to fiesh and frult, The Commlttee haz previously baen
provided with copies of a report prepared by the Massachusetta
Instituts of Technology undsr contract to the AEC which eveluated
the technical, sconomic end practioal fesaibllity of radiation
praeservation of fish. The report

a. Concludes that low dose radiation procesaing of
sertaln selected marine products ocan provide importent
-4 -




advantages for the producer, procesaor, distributor, an
well ss the conswmer, and

b. Recommands that a cowprehensive program be
initiated for the development of low dose radiation
procassing of marine producta.

13, Preliminary sxperimentzl work, primarily by the Army
Quaertermaster Corps, on marine productz has revealed several
producta meriting development. These include rlounder, ocean
perch, haiibut, shrimp and erab. ¥Yor example, ooolked crab
normally can be kept only about 7 days under refrigeration.
Experiments Indicate that radiatlon prooc2essd cooked crab
treated with a2 low dose of 400,000 red can be kopt approximately
30 days under normal refrigeration. In texture and flavor the
product la virtuslly indirtinguishable from fresuly cocked crab.
Thus, through radlation rrocessing, erab and othar marine produots
can ba introcduced Iin &5 near a fresh conditlon ae possible into
areas which now can get only frozen or camned fish. Such fish
oan also be kept longer by tha consumer.

14. Accordirvgly. & second phase of work hes been initisted
with MIT, in coucsrt with the Buresu of Firheriea to develop &
apacifio plan of research and devalopment, including estimated
¢t leading to technieal demonatration of low dose radiation
processing of fish, We expest completion of this work hy mid-
sumer and initiation of experimental astudies promptly thereafter.

-5 -




15. Prelimlnery experimental work, much of which was
pponaorad by the Army Quartermaster Corpes, indicates that peaches,
cltrus frults, grapes and strawberrlies are worthy of further
investigation. One objective of radiation processing of frults
i3 to retard gpollage due to fungl. It appeara that this can ba
acoonplished with low doses on the ordser of 250,000 rad and
increases the marketable 1ife significantly. West Coest
strawberries, for example, could he marketed in the East for an
additional two to three days as compared to non-radiation
processed berries. Even so short A shelf 1ife axtension as this
eould bave significant market impact. Another posaible
application of radiation processing to frultas 1a to glow down the
ripening processg. Some frults such as peaches often are pleked
while felirly green so that they will not be overripe Ly the
time they reach the maritet, Preliminary experdmental work
indicatea that low dose radlation procsesed frulte take longer
to ripen, In thisz case the frult ocould be sllowed to ripen more
before being pilcked, with congequent enhancement of flavor and
quality, and will not be overripe by the time it resached the
market,

16, Accordingly, we have begun an shelysis of the teohnloal
and sconomls feasibllity of low dose radiation processing of
frults under contract with Stanford Researoh Institute. The
Department of Agriculturs iz working closely on this broject with
the AEC. We expect to complete thie analyels and $o deslgn an
experimental program within the next few months. Tiis will permit

-6 -




inttistion of aotusl research on radistion processing of fruitas
during the early part of the next fisoal year.

17. Sinoce sur work during the next six to eight months will
ba the development of defziled repearch programs on low dose
radiation processing of fish and frult, 1t 1s not possible to be
too spacifio on aotual plans at this time, Howover, wo can
outline for the Committee the generzl pattern in which we expect
to procsed,

18, We muat first select the epecific f£ish and fruits upon
which our studles will concentrate, The gelectlon procesa will
involve euraory testing of many more varieties of fish and frults
than we plan to study in detall. We would then concentrate on
rapresentative varletles whioh appear to beneflt materially from
low doge radiation processing and which have marketing potentlal.
We would determine how the selected fish and frult are affected by
various amounta of radlabtion with emphasls belng placed on doing
the procegsing in a oanner that would be practicel for commercisl)
application, We would detaruins how mush the useable life of the
producta ls extended and ascerteln the effects ontsste, texture,
appesrance, vitomin content, etc,

19. One objectlive that would be kept In mimd throughout this
testing program is the determinatlon of the practicable technical
and commerxelal limitations within which {o conduct our more
extensive research work. By so Droveeding we can have greater
assurance that the results from subseguent long term and oostly

-7 -




wholesomeness experiments will be truly meaningful for practlcal
¢comherclal application.

20. Concurrently with the above studles, we willl initiate
work on desvaeloplng guldelinea for a research progran to eatabliash
vholescmencss and safety of low dose radiatlon procgssed foods,
Sufficlent ressarch hae not yet been carried out on alteration of
dietary conetituenta of food, 1.e,, proteins, vitamins, etec.,
treated with low radistion doses, We will want to conduct detailec
food chemistry studies to establieh that low dose radiation
proceseing of foods does not alter the nutrit;nnal vaelue of such
foodas to the extent of compromising thelir ultimate unrestrioted

¢learance for human consumption.

21, We have establighed eloge lislson znd are currently
workiing with the Food and Prug Administration to design a
comprenhensive teat program on the nutritional and toxicologicel
gsalety of low dose radiztion processed food, Including the
experimental protocol for animal feeding experiments. I am
certain that the Commlttee recogrizes and appreciates the high
degrae of ocompetence which has been bullt up in the atomlo energy
program on the affeets of vory low doses of radiation on the
blologiceal and physlological behavior of snimals, Thle competenca
can be brought te bear directly on avaluation of the toxloologlesl
safety of radiatiocn proocsssed foods under the Comnission program.




22, It should ba noted that additione) data to that obtained
in the wholeaomenecns and safety program of the Department of the
Army on high dese radiation aferilization of f'oods may be needed
to pupport clearance of similar classce of foodn processed with
10w doses of radintiné. Wa axpect to clardfy this metter as our
work progresses with the Pood and Drvug Adminlatration,

23, We would not expect to inltlate a comprehensive animal
feeding program to test the mutritional and toxlcologlcal salety
of low dose processed foods until we have established the pre-
Irradiation and poat-irradiation fectors influencing product
quality and optimm perdods of ashell life extension for the
speclflc fooda selscted for study in the low dome program.
Therefore, the comprehensive animel feeding teaits under
wholesomeness and safety aspecta of the Comninsion’s low dose
rediation procesaed foods program canmot be ptarted until the
latter part of the next flacal year.

2, Tmportant to the initiation and full development of the
Commisalont's radiatlon processed foods progrem are adequate
irradiation facilitles. The type and number of such faeciiities
will become more clearly established ae the Anltial activitlas
now wundersway are further z2long. Under 1ts currently spprovaed
program, the Commiszslon will, however, design and constmiet two
portabls lsboratory research irradiatore. These irradiators
will employ 1020 thousand curies of cobalt 60, The researeh
irradiatore will be used to oarry out besic stulies on the effeot

-9 -




of low dose radittion processing on the nutrition of foods as well
g8 to lnvestigate the origin and control of factors affecting the
foodts odor, taste, color and textws.

25. It may be that additional laboratory research lrradiators
wlll be required to properly swpport the fully lmplemented
research activities of the low dose program, IF these nseds
develop, the Commission will provide for {hem,

£6. As full detaila of the research program on low dose
rediatlon processed fooda are evolved, the need for more
speclallized types of irrediation fecllities will be established
as well as specific design characteristics. It may be that
mobile ilrradistors using 50 to 150 thousand curlss of cobalt 60
will be required o teat process selected focds at places where
they are harvested and packaged for transportatlcn to marketa.
This requlrement would stem from a need to axperimentally
establish radisiion procesa conditions preparatory to enimal
feedlng studles as mentioned earlier. The prcluct through-put
of irradiators of the moblle type would also be sufficient to
provide required quantitles of low dosa radistion yprocessed fooda
for tha aninal feedlng studies,

27. A8 the Committee kmows, the Department of the Aruy has
snnounced 1ts revised program on radiation sterilization of foode
which includes plans for construetion of a redlation repearch
center, The Center will inslude a one million ourde cobait 60
irradlator, a linear accalerator and a food praparation faciiity.

- 10 -
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The cobalt 60 irradiator will be of & highly flaxible design
permitting 1ts use in both high doae and low dose radiation
procesaed foods resaarch. The Department of the Arsy has
indleated 1ts willingness to make the radlatlon center awvallablae
for conduct of studies under the Commisalonts low dose program.
We shall certalnly talte advantage of the Armyts invitation to the
extent this 1 preeticsl, both from the avallability of the
facility without interfereonces wilth the Army Research activitles
and a3 the frelillty meeta our speciflc program needs,

28, The AEC hes authorlzatien and is ecurrently proceeding with
work to constrict & High Intensity Radistilon Development
Laboratory. Thie facllity, to be logcatad at the Brookhaven
National Leboratory, wlill be highly flexible and capable of safely
handling one milllon curies of cobslt 60, The plen for the
bulldling includes small research laboratordea, as well as two
high lntensity radiation source handling cells. The facility will
ba avallsble for use in mid-pumrer 1062. The program with this
new fagllity wlll include experimental studies of factors
arfecting the design of large irradistors, such as redlatlon dose
dellvered at different polnts within a target, source dimensions,
target dimensions, optimum source and cladding dimensions, optlimum
design of high efficiency lrradiators, heat genersticnh and
dlgaipation in high level sourses, and radlation damage to sourte
mataxrials.

=11 ~
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29, The High Intensity Radiatlon Development ILaboratory is hot
intended as a food research center, but it will contain many of the
elements requlred of an intagrated raaea?uh and development center
for low dose radiatlon processing of fcods, It may be am the
ABEC!s radiation prooessed food progrem becomes more fully daveloped
a requiremsnt for such & research center will be established or
pome modification therefore, l.e., & marine products radiation
rescarch center or posslibly an ggriculiural groduects radlation
regearch center. If a need for an Integrated reseerch centar
becomes apparent, the Commission would consider 1ts establishment
at the Brookhaven Natlonal Laboratory and would provide for the
additions) faslilities nacessary such as food preparation and
research laboratory gpace, In the meantime we envislon partial
use of the High Intenasli{y Radiation Develcopment Laboratory to
earry ocut experimental work on radlatlon process development fon
foods,

30. In swmmary, wilth regard to rediation facilities, the
Commission believes that 1t would be premature to seek authoriza.
tion for 1ts construction of a rediation reasarch center for ita
Iow dose radiation processing of foods program. It is by no means
clear at this time that suck a center would be the type of faclllty
to best support the program. Smaller radiation facilitles placed
near food production centers, and perhaps of a modblle nature, may
prove tO be the type of equipment that is nesded. The detalled
programeing of the next alx to eight months should ssrve to clarify
this need, Meanwhile, the Army's decision to construet its
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radlation reseavch center which will be avallable to the
Commlsasion's program, and the Brookhaven faclllty now unger
gonstruction should provide for such radiatlon center needs as can

now be foreseen,

31. In developing its program, the Commiassion gave full
conglderation to the report of the Interdepartmental Commlttes
on Radlation Preservation of Food on "A National Civilian
Radietion Proceassed Foods Program." We belleve the AEC program
is fully consistent with the objectives and pmg'm eloments set
forth in that report. Although we 4o not find it feasible or wiae
to achleve the budgetary levela set forth in the report 80
qulckly, our projected total expenditures over the next five yeara
glogely approximates the level recommended in the Interdepartmental
Committes Raport.

32. The Commission intends to adminiaster its radlation
proceseed foods program 1n an sggressive and productive manner.
We plan to malntsin full and active llalson with other intersated
Govermmant agenciss ag well as $o keep commerclal food processing
Tirme fully Inforred on our progress under the program, Further,
in view of She internationcl interest in low dose radiation
processing of foode, we are currently establishing procedures for
positive exchange of information with other countries carrying
out resesrch in this fleld.




33. The Compisgion and the Department of the Army have
established ¢lose working relatlons for coordinating their
reapeotive radiation processing foods programa, ¥We are
confident that poslilve benefit can accrue from one program to
the other and that the radiatlion processing foods aotivities of
the Army and the AEC are oomplementary and not dupllcative.

34. I should like to conolude my testimony by stating that
the Commission intends to pursus its radiation processed foods
progrem as vigoroualy and rapidly as selentiflce prudesnce indioatea.
On the other hand, food 1e a ocomplex blologlcal material so
that methods for procesalng it with radiation as well 28
eptabliahing ite safety after redlation treatment is a formidable
taslk. Thus, it i3 proper to end with an expression of confldence,
but with a word of cautlon that we shouldd not sxpect spectacular
reaults in a short period of time,

T
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16031311 Hear;_gg on FPood Irradiation Program

ARC Me=ting Cemmiseioner Floherg reported on the food irradlation h“m

j—m%;éﬂ

of the Researoh and Develcpment Suboommittee of the JCAE on March 31.!,
1960, During the morning weeting, Mr. Richard S, Mopse, Director
of the Army Research and Development prograu, preaented the Army's
revised ressarch program on radistion preservation of food,® Nr.
Ploberg pressnted the AEC's program in the afternoon.

¥r, Ploberg oasd the Army program as presently conceived
seemed sensible and he felt there was little the JCAE oould criticize

except é;a;ihlg the general de-emphasis of the logistic advantages
of using lrradiated food, the atop-and-go nabure of the Army's
program, and the Army plans for installation of a 12 MEV linear
accelerator for surface irradiation of foods,

With respect to the ARC's program,* Mr. Flobarg said the
prasentation appeared to be well received. He pointed cut the
AEC program emphasizes low dose "pasteurization" of perishable
foods to extend their shelfl life, and the- AEC is ovienting the
program toward clivilisn utilization versus the Army's program for
development of high level radistion sterilization. The Subcommittes
mambers asked 1f the AEC program was belng carried out aggressively,
noting AEC funding was not as much as that recommended by the
Interdepartuentel Comnltiee on Radiation Preservation of Food,
Mr, Flobarg told the JCAE tha® the AEC program had bean raoriented
gince the Army's decisgion in Octeber 1959 not to construct the
Ioniging Rediation Center, and that the planned rate of expenditurs
represented an zccelsration from essentially zero a fow monthe ago,
He gald the AEC now had a civilian progrom amphasizing low-doze
woric, end that spending wee at g vate current technology could
abgorb, Any inoreass in expenditures would require taking funds
fmm other h:!.gher priority programs,
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Mr. Floberg _lieauribad AEC plans to use oobalt=-60 sources at
gome location, probably ENL, plus moblle }jyrradiastors and Mr. McCone
askked 1f 1t would not be am pgatisfaoctory to fiy material to BWL for
toates rather than use moblle unlte, Mr. Floberg said this would be
feasible under some olrcumstances but mobile units would be nesded
to simlate actual commeroial marketling conditlons. Dr, Dunham
desoribed some of the peculiar biolegioal phenomens which had
appeared during studies of the biological effects of using high-dose

Arradiated fooda. MHone of these phenomena, he said, had been

traced direotly to induced radiation and most of the reaulta
reported thus far were conpletely inconolusive. ‘The Department of
the Army ia responsible for the continuation of studles on biologioal

elfects,

Mr. Floberg said low dose radiation prohably would not be used
sommerolally before five or ten yesrs. He said the JCAE appearsd to
be pressing for more emphasle hecause preservation of food dy
radiation wam & dramatio progream sasily underatood by the public,

It also wap attractive to many foreign oountries lacking adequsts
refrigeration facllities, In sddition, Mr, Floberg said, the
Army &nd the JCAE have publioired in such glowing terme the
possibilities of food preservation dy this means that the public
axpects rapid results, wWith the reorientation of both the Army
and AEC programs to, in his opinion, an appropriate level and
Qirection, the early rosulte promised by the publiocists will not
be attained,

Mr, ?lob;ra said the JCAE geemed to be satisfied with the
AEC'a program,
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UNITED STATES
ATOMIC ENERGY COMMISSION
WASHINGTON £7, D €

March 31, 19480

WP 2 T S I

WEMDBANDUM FOR: THE GONERAL MLMACER

Cenaral:

The Chajrwsn bee vaquasted that z dis-
¢udalon with the Commissioners be arrenged
oo the subject of fowd irradiaciom, He would
like Mz, Floberg to dascribe tha vesults of
nls testimony of todiny et the JCAE hearivgs,
He would also like te review the sthtua of
the progrow from the acandpoint of techmical
developmmne, and any fusding problese which
=y be lovolvad.

Fe apked that cuch a meeting be set wp
om Friday, April let, at thw dowmtows effice.
From the standpolot of the Chalrsno’e scheduls,
i would suggeat 3:00 PN, If thia bour is
not coavenient for the other Commissioners,
or for you, we vill try to creschedule it,

s

- érd . Brown, Jr,
Special Assiotarnt

to the ChalrmEn

PIvE-£




s ra. Foral hossiin L,

¢ - o

UNCLASSIPIED AEC 2
March 28, 1960 CORY NO, . . o7&

|
ATOMIC ENERGY COMMISSION %%ﬁ
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Note by the Acting Secretary

The attached report sstting forth details of a revised Army
}
regearoh program on radiation preservation of focd, as approved
by the Department of Defense, 1a circulated for the information

of the Commlission by request of the Director, Office of Imotope
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I. TOLICY

Inesmuch 28 nomailitery deparimenta are beginning to e
in & positicn of carryilung lezdership responsivilities I the
natlonsl Atoms-forePeace Progrem in radiation processing of
foods, the Army will affect & smooth transition toward £ scuss-
ing on military reguirements. Research will be directed torvard
the objective of procurement from the civilian economy off the
Tirzst geoeration of a relatively few food items of importent,
military significenca, The devalopmental lead time will be
conpressed 1o the meximum sxtent feasible, consistent with"
the state of the art end the requirement for the prior orderly
resclution of the key imsolved fundamental research problems.
The Army will work closely with industry durdng the research
stage with the objlectlive of facilitating the sarlieat :possi‘bla
transition to process angineering and production.

Inssmuch as the Army's activity will continue to serve
eg the bhackbone of the Fation's effert in this program mrea,
genercus collaboration will be extended to other orgsnizations
in the Joint advencemsnt of the Fresident's Atompefor-Peace
Prﬂg.'am-

Inasmuch ap an adequete civilisn production base is Te=
qulred befaye mijitery subsistence requirements can be met,
cooperation with Amsricon industry will be encouraged.
Furthermore, informetion will be &isseminated as widely as
feapible in erder 4o incresse technical know-how in this

SOUMEYY .
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1. SIX~YRAR OBIECTIVES

1, To ocotain wholesomensss clearances permitting
unrestrictad uwee of foods preserved by ionizing energy.

2. To conduct the necesssry basic research to advance
the technology of food radlamtion processing so that items of
military significance end of quality far superior to analogousg
1tens available in the copbat thestra can be procured:

. Primary smphagis to be placed on high dose '
traatad (atarilinﬂ) pork, smoked ham, nh.tehn,
and besd.

b, Bectndary emphasin o be ploced on those lov
gose treated {pesteurized) items of special
smilitayy significanca, ,

3. To eonldust timely economic anelyses.

k. 7To formulate such items into logistic-saving ool
ponenta for we in Army ration aystems from those in the support
areas to snd including individuel militery feeding in the forwsd -
Sreng. ..

5. To devalop components meeting smcm“quirmh#
the Ravy, Air Force, and Marines.

6. To dsvelop process mgmngdat-mmm
trensltlon into industrial sponsorsbip.

7. To determine, within the coming 3 yeexs, whether the
tranition pllot-production plant will be bullt by industry,
tha Atonlo BEnargy Cosmission, the Army or ancther :
and to effect the necessary tranasfer of relsvant Inow-how,

8. To setablish a ressrvolr of besic informetion for
futres isprovement of radiation processed foods.




ITY. BRESEARCH AMD ENGINEERING PHASES

The program will he channellsd asggentially into the following
tagks: Military applicationz and sconomic analyeis, Assurance of
wholegomenesa, Pre and Poat Irradiastion Studies, Destruction of
miercorganiszms, Nuelsar effacts on foods, Acceptasnce testing, and
Packaging atudies,

Prime interest will be Focussed on four sterilized meats and
their combat ration formiiations. Secondary attention will be
. devoted to low doae treatment (pasteurization) of fresh fruits
of high morale value, A deseription of the aeven tasks 1s given
below. The atarting peint in each of these tasks 1z the present
ptate of the art. At the same time, they hove besn polirted
directly toward the irmediate six-yaar military ocbjectliven,
delineated in Section II.

l. Militery applicetions and economle snalysis.

Attention will be devoted toward completing a compre-
hensive gperations analysis to determihe the logistic, operational
and econcmic aspects of incorporatiny radiation processed foolds
inte the conbat feading sysbem of the mrmed forces, The gtudies
will consider both limited and general warfare. Comparisons will
be mide between foods preserved by radistion acd by other pro-
cegses, together with the respective roles to be played by each
in the optimm overall combat feeding systam.

2. Assuwrance of waolsgomensss.

This phaas will continue to ba directed by Ehe Surgson
Generai amd loglatirally supported by the Quartermayter Corps.. The
protocol under which the work is to be eontinusd has bean developsd
with full cooperatlon and concurrence of the Food and Drug ASpinise
tration. It has been designed to result in clesrances for
unrastricted consumption of raditation procesaed foods by both
nilitary and civildan populations. Included arae eix primcipal

gub=-phases, namely:

a. 3Jhort term feedibg to animals, principaily mts,
which has bean completed,

b. Leng term feeding of 21 representative foods to
each of 2 apecies of animals for 2 years, foliowed by ccomprehensive
histopathological exsmimetions. The Teeding work Ia 90 psr cant
completied. The tissue evaluations, which will be dons by the Armed

Forceg Institute of Pathology, ara currently in progress.
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£, Gorelrnoeoniecity ard enzie studies vhich ere
afprodmately S0 Ler ohoh conpleted,
H
d. The reznlution of seversl experirental eanomelies,
wiideh hove beon notad in long-term anims) feeding, These will
regudrs effort beyond that alresdy in mrocrecs. Additionel work

in two sress, rogeibls sterility in dogs and possible auriculsyr
rupturs In misce, may extend over a peried of 3 yesars.

g. Additions)l rew work with regerd to the biclogisal
nspseta of pouclbly indueed radlosctivity.

f. loman feediny studlss. Those conducted for evalug
tion of aceoptability of rediation processed foods have been deferyed
pendline the deterninstion of residual induced redicectivity. T
aprenrg thnt the testa may be resumed in the not too distant futura,
Lenp=tarm human feeding will awvalt adequate resolutlon of the
animal snowalice and conciusive informetion ok inducsd miiosotivity.

3. Pro and Post Irpradiation Studies

Elforts will he dirgcted towsrd meseting requirementa of
[leld Avwy [eoding. Usable sterilized beef, pork, chicken, end ham
itemy In the Individual combat meal and small group sperational yations
will he developed In accordanse with Conwbat Develorpmente Objectives
Guide, In nddliion, the use of these prime conponents, either
pterllized or pasteurized, as logigtic-saving componsnts in A and
bulk B rations wlll be muargued. Moyele-slpgnificant itvems, such as
freph frulta, will conatitube a tertiarvy goal.

Trocesacd foods will e studied with regard to thelr re-
tention of color, flavor, texture, and nutritional quality. FProe
irrodiotion aml poat-irradiation factora will he considered, in
addition to those ncling during the exposure periocd, Interactions
anong: Lhepe Factors will alsao be taken Into account, :

Pre-irradintion processing treatwenta which will be
investlemated will include pre-cooking techniquea such as stesming,
ronoting, broiling, and Trying; time, temperature and method of heat
applicntion lor enzywme Lnactivation; additicon of salts, tendspirers,
flavor accentuatora, aplees, and ofl={lavor supprassants; headapace
componition; wod oxyren odor scavengers.

The eiTects of processing condliions accompanylng irradis-
tlon will be explored., Among those which may have significant Infiunence
on moeduct quality are dose rate, dose fractlionatlion, product tamparature,
ol pnacous exchanmes.

Awour;, the post-lrrediation factors which will be studied
are; the iofluence of residusl enzyme activity, cause of excessive
aol'tening, tlme=temperature copdition conducive o product improvemant,
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interactions betwean varlovs components of formulatad products,
interaction batveen food and package, and time-temperature offwat on
ganeral chemical dsgradation of stored irradiated foodz.

PR LT IT ol g e

A Pundamental ressarch program will be continued to
determine the origin of the organoleptic changes, the mechanisme
vhareby they oeccur, and means for their control. Initially, this
suvb-phoge will, be focuased principally on heef.

Studiss will be conducted on ldentiflcation of chemical
changes ocourring during the lrrddiation of meats, and subssghent
atorags under a variety of tinme and temperature, docse, doas rats,
hoadspace composition, and additives,¥ Fractlonsted meat compon-
enta awd woda) avetems of protelns and liplda will be studied o
provide an undersgtanding of the uwnderlying reactlons,

Optinmum characterigtica of oder seavengers, which are
effestive in "dry" packs, will be establishad., Further ressarch
will be undertaken to develop scavenger systems which can be
affectively utilired with "vwet" packs.

The mechaniom of proteolytic enzyme reaction will be
studiad, with the hope of improving metheds of enmyme control,
superior to the present blanching techunique.

el

4. Destruction of micrcorganicns.

Easle research will be conducied ch the physiology and
blochenistry of microorgenisms with speciel emphasis on shaercbic
spore formers of public health aignificance, The mechanism of
action of lonizing energy on the various stages of development of
thens nicroorvganisms will he determiped.

A clear underatanding of the infiuvence of a variety of
procesning end substrate factors will be sought in order to davelop
corditions whereby foode can be safely irradinted at substentially
lower doses then presently adopted to galn guality and econtmio
advantages, Home of the proceasing factors will include: dose,
dope rate, dwell time, Beam spectra, heat-interaciion, epergy alsing,
and temperature. 3Somwe of the sibstrate factors to be analyeed atad
tpe of food, molesture, pH, strength of inoculum, and chemicels.

gtudles to deternine the particular types end strains of
Clogtrddiwn botulimem which are the most redloreslstant will e unders
a eatablish a definitive sterility reference for

Trocesslng by lonizing energy.

-

*Jsupl sense of the term, not lepal sense.
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2. Waclear effects on foods.

The pertinent isctopic content of selected foods of interest
vill be detarmifed by lliterature analysis apd expsrimentation, Efforts
will be expanded to determine the probability and theoretical and
messurable amounta of activity induced in actual food Ltems and in
food "phantoms” by radicisotopa, spent fuel rod, and slectron basss af
various snergiea,

A quelity centrol procedura will be developed, which will

- b usaﬂ. to guarantee redioiogical safety of treated foode as.estab=
lished by Food and Drug Adminletration, Public Health, Atomia
Cormission, and the Army Surgeon Gemeral, leading to early resumption
of human feedings stndies and eventusl general acceptance of food so
processed,

Tha above studles will be coordinated with The Surgson
General, particularly with reference to blological interpretations
of the resuliting data.

6. Acceptsnce testing.

Troop=feeding tests will be conducted on two levels followe
ing approvel by amd with the, collsboration of The Surgeon Generzl, The
firat, designed to determfie acceptability, consists of single meals
to about 200 goldlers per test. The sacord, designed to mepgure
ronotony factars and fieid uwtilisation, will be opersted as anginesring
testa.

+  AD angineering test will be based upon 100,000 menls
eontaining about 5.5 oz of irrediated maat per meal. About 2 o &
teats per year will be conducted, once the spproved
irradiated items can ba provided,

Pmmi_ng studies.,

Only minor studies will be conducted on tin pimte aans,
whilch bave been shoun to meet minimew raquirements as a contalner
for irrediated foods, Extendsd storage involving alumimm cans will
be conmletoed.

Investigations on flexible and semi-rigld containers will
be directed toward materials and contalner research. An avaluation
will be made of the paturs snd smount of extractives and posaibla
Induedd redicectivity produced in varicus plestice by the irradietion
Frocess, Mesns of econmtrolling the production of these subatances
will be poughit., Work will be directed toward the developmsnt of
nevw lamlpates with iwproved resistance to londeing energy, in sddition
to ths rmal attributaes of usefu] containers,




e W 13 T D e

IV, TECHHICAL COORDINATEION WITH OTHER

Within the Army, COMARC, CDEC, and other elements will be
conmulted in the conduct of cperational anslysea of irradieted foods
In the Army subelstence ccmplex, Additionelly, ceollaboratlon will
be malntained with the Navy, Air Force, and Merine Corps 1nmeu‘b:l:g
thelir apecilal resgulremsits.

Coordination with other government agencies shi the Inters

. departmental Committea on Redistion Preservation of Foods will be
effected. Intimate bilat=ral working ralstions wlll be maintained
especially with the Atomis Energy Conmission, the Depertment of
Heslth, Educetion and Welfars=, the Department of Agriculture, the
Department of Interlor, and the Naticnal Bureau of Stantards on
epeclsl work phases of motusl intersst.

Advica will be sought from veriovs guesiegovernmerrtal bodies,
such ma the Hetional Research Council.

Tha malor portion of the actusl research jitself will ba cona
ducted by private induatry and universitiss, although irradistion
aeyvices from central spurces will be provided, The plans and
results of all worksra 1a the program will be eclosely coordinated.




Y. FACILITIES

Meaximur use will ba rade of facilities availsble i1 industriel
snd scademie Inmstitutions, in sddition to those currentl s present
in poverncent estsblishments, The state of progress 1in tThe program
in ndvencing at puch & pace and in such a direction, however, that
& moderate rescsrch facllity is nou peeded to carry out necessary
invegtipations.

The most desireble source from the atendpoint of radio-loglcel
safety 1s cobelt-60, The svellebllity of such a source sa sooh as
practicable ig essentisl for major asdvences in the program,
pavticularly in the human feedinz phases, At the present time,
adeguate sources of ccbalt-50 are no% eveilsble., Besed on an Army
research requirement 2 years hence of about 50 tons of gamma-treated
food mer year; of & reascnshle source time for research on such
problems as source geometry, dose distribution in cootainers of
different sizes and shapes, and flux uwniformity of redietlon fleld;
for use by other Covermpent sgencles; end for irradiation services
to industrisl collaborators, 1t is estingted thal sboul a megacurie
of cobalt=60 will be required.

In order to provide the wivinaw amount o laburafory sunport,
a Emall food eempling, preparation, end testing smnex will be needed
g5 8o ajjunct to the garma f~oility.

THe requirement for a zource of electrons at the game loeation
bes Dean earefuliy considered, ip view of the areilaebliity of &
pertially completed livear scoclersior. There are good grounds to
believe thet future costs of commeernigl processing mey favor eleetron’
pignifieantly over radiolectopes For some commodities. Certgin
trestments, such as restrictsd surface irrediations, can only be
esrrled out with electrone of specified energies. It 1s deairsble,
on this basla, that electrons conhtinue to be ifnvestipsled,

The ectua) cost of the needed research facility, currently
propoged to be constructed at GM RID Commend, cannot be determined
without negotiationg with potentisl contraptors. Estinates sa ag -
follows: Cobalt-50 Ivvodiator, (1,000,000 curte) $21,100,000; comples
tion of lineer sccelerstor (12 ME?S, $L00,000; Food leaboratory annex
$300,000. Total eatimated cost amounts to $1,800,000.

Current analysls indicstes that the mogt suiftshle locetlon of
thie research facllity is st tle Quartermaster Research and Englneering
Center at Netick, Maes., where it cen be utilized, net only for food
regearch, but for other rascarch requirements of the Army, other DOD
elements, and the nationa) civillen rediatlon foods program, Ilowever,
a Joint Beard will be formed by the Guertermosnter OQeneral y eompoasd of
repregentatives ol ageneles most concerued with the location, Tor the
purpoge of recomrending to the Chief of Eesearch end Pevelopmeut tha
wost eppropricte location for the facility,




V1. ¥FUMDING

The reguired funding is sheoun in Table I, It is to be
noted that the Atomie Epnspgy Commispion haz an unexpenisd balance
of ppproximataly 32 100,000 as of this date. Thiz money c=n be
applied towvard certain pheaes of ths project funding, if appreval
iz granted.

Broakdown of the fipurea follow the work phases dsgaribsd in
Ssction ITI. The last entry ecovers the cost of radlation services
furnished the various ressarch econtrectors. The cost of food for
troop teating is not included in this budget.




Trble T
RESEARCH AND DEVELOPMENT BUDGET

FISCAL YEAR 61 62 63 64 65 66
Military spplications and .

geonomic analysis — - - - 50, 000 -
Apsurance of wholesomeneas 300,000 250,000 200,000 100,000 50,000 50,000
Pre and Poat Irredistion 3tudies 340,000 340,000 340,000 450,000 320,000 250,000
Destruciion of micTovrganism 90,000 80,000 £0,000 22,000 25,000 25,000

Huclear effects on foods k9,000 1&0,50;.! 40,000 4o , 000 e --
Acceptence testing - -— e 35,000 513,0':39 60,000
Prckaging studiss 50,000 50,000 50,000 100,000 75,000 50,000
Redistion services 180,000 180,000 280,000 150,000 180,000 180,000
TOTATL 1,000,000 gh0,000 870,000  gh5,000 760,000 615,000

FACILITY BUDGET FY "Gl

Food Preparation Pacility $ 300,000
Electron Accelerator 400,000
Cobalt~00 - Irradiator 1,100,000

Total $3.,800,000

#Can ba fiunded from AEM urexpended BED funds
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1508th ARt 3. AEC 1;9(31 - Bastablishment of a Radiation Frocessed Foods
Heeting Program

R2=25-60
O Mr, luesdeoke prasented to tha Commicsioners a program for

develophient of radlation procefised foods based om & plan submitied
by the Interdepartmental Committes on Radlatlon Preservation. He
said the program doea not attempt to implement the scope of
activities recommended by the Committee but proposed a conserva-
tive investigation of the potentlal of lrradiated foods,

Mr, Aebersold outlined for the Commipeioners the projeoted
activities set forth in ABC 716/31 - Rastablishment of a Radiaticn
Processed Foods Program. In reviewing the program as undertaken
by the Army in 1953 he emphasized the program had net included
posaible civiilan applicationa of radiation procesaed fooda.

He aald the Army performed wholesomeness expeariments on twenty-
alx typed of foods and had orlented thelr research toward
development of high level sterilization of foods for umefriger=
ated preservation up to cone year. Only beef, pork, poultry and
ham had been found to be reliable under these speclfications.
The Interdepartmental Committes, he said, recommended the AEC
be deslgnated as operating agency for a radliation processed
fonda program exmphasizing low dose radiation processing to
extend -shelf 1lfe.; --The-supporting reassons for AEC undertaking
the program are:

L N At




&. The ABC has the baslc national responsibility - —
for advancing peaceful stomlc energy application.

b, The President's Atoms-for-Peace pollicy 18 a '

further declaration of the national purpose of
bringing sbout widespread and benaeficlal uses of i

———— — —_

atomic energy having influence throughout the world.
a. Mach of the food process davelopment woTk
required involves technology of whlch AEC poascsgas
unique knowledge and competence;
{1) radiation scurce technology and radiation

englineering, and
{2) radtation effects on blological materials,

In responge to & question by the Chalrman Mr. Aebersold
sald the Arny hed cancelled the construction of the food
1rradiation processing facllity near Fresno, Callfornia duas to
the unresclved problems in atorage and logistics of large
quantities of irradisted foods, T, Dunham explained that the
Avmy dizcovered 1t was necessary to protect the radiation 5
preserved fooda from bacterial eontamination by canning, He i
noted this applied only to the high level aterilized food
intended for extendsd etorage,

The Chairman ssid the program as presented hy the staff held
promise for revolutionary deveiopments for the food Lndustriles

of the worid, He suggested consideration be given to centralizing
the responaibllity for the program in a natlonal laboratory

rather than <dividing the work among universlty contractors.

¥r. [uedacke agld that elamentary ground work mast be done belfore
& program could be established of the slze which would require ) |

— a— —_— — —
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fts assignment to & National Laboratory. HMr. Tammaro eaid
nelther the 1nterest nor the talent exist In any of the National
Leboratories at thia time. When it becomes—advisabls to d&legate
the primary responsibility to a single institution he said he

A — u
)

bt o - — .

favored a university equipped with the attendant agrisultural
deparément, —Dr, Dunham emphasized the need for a satep by step
program &2 proposed to prove the feasibllity and demonstirate to
the industry the ugefulness of radiation extended self 1ife of
such foods &8 fresh fish, fresh frults and other perishablesa,

Mr. Qraham commented on the use of the phrase "market
acceptability' me deseribing & problem for resolution by the
proposed program, He suggested and the Commlissionerd agreed
that sultable alternative words bo found which would indicate
the ARC 18 not concerned with the werchandizing and promotional
aspects of radiation processed foods,

The program, Mr. Floberg sald, should concern itself with
preservation of essential foodstuffa not distribvution of
dellcacles and garnlshments.

At the request of M, Graham, Mr. Aeberscld reviewed the
ttistory of ARBC and Dafense Depariment contracts for development
of this program with special reference to ths role of Curtlip-

_Wright Corporation..——— - - —
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After further dlacussione of the proposed program funding
the Commiselon:

a. Approved undertaking by the AEC of a radlation
proceased foode program as set forth in paragraphs 7
through 13 of ABC T15/31;

b. Approved funds in the amount of $115,000 in PFY
t60 and $500,000 in FY '61 for this purpose;

¢. Noted that funds for the program in FY '60 and
FY '61 will de aoconmodabed within the budgets of “the
Office of Isotopes Development and the Divislon of
Blology and Medicine:

d. Noted that clearance from the Bureau of Budget
will be obtelned for use of these funds in the radlztion
processed foods program prior to its inltlation;

€. Hoted that close llalson has been established
hetween the Depantiment of -the Army and ABC with regard
to coordinating their respective radiation processed
food programs;

f. Noted that a sultable public announcement will be
1asued coverding the foregolng actions;

€. Noted that sultable notificatlon of this action
will- be gent fo the JCGAE; and

h. Moted that AEC T19/31 1s unclasaifiled,

—a
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Memorandum LT et
o : Mn::;t of Iluh:pa Devolcpoent DATE:  parch 1, 1960
FROM : H. Bs MeCool
Saoretary

SUBJECT: COMMISSION DECISEON ON ARC 71%/31 - ESTABLISEMENT OF A RADYATION
PROCESSED POODE PROGRAM

STMEOL ¢ SECY:AHE

1. is wa Infeverd your office on Februacy 26, 1960, at Meeting 1395
on Fabruary 25, 1960, the Comninsion:

a. Approved underisking by the AEC of a radiation
processed foods program as set forth in paragrsphs 7
mt&dmnﬂm;

funds In the amount of $115,000 in FY Y60
in ¥¥'6] for this purpose;

Ltﬁ;thtﬁmdu!mthmmﬁ'ﬁﬂmﬁn‘ﬂ
ﬂllMMMﬁmmmﬁtmuﬂm&
Iactopes Daveicpeent and the Division of Biology and
Medicine;

d, that clasrance from the Buresu of Budgat will be
usa of these f£unds in the radistion processed
foods progrum prior to its inicistion:

a. Foted that close lisison has beern estublistied batwean
the Departomant of the lemy and ARC with regevd to cooxrdinating
thoir respactive radiation procarsed food programe;

£, Hoted that a suitable public annoumeement will be
igsuad covaring tha forageing setioms;

. Botad that suirablo wotificetion of this action
will ba pent to the JCAR; and

K. Foted that this paper is smelassified,
2, hrmuﬂlnull,thaﬂminimmﬂdmthmd

thn brase "market ccosptobilivy™ ss deceribing 4 problem for pesolueicn
by the Food Radistion Program, sud suggosted that a suitable alternats

-
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Panl C. Asbersold wd= Maxch 1, 1960
Director of Isotope Dawelopment

phrase be found to indicate that the ARC is not concerned with the
merohandieing and prosotional aspects of Rediation Processed Foods.

3. The Genersl Mensger bas dirscted you to tale the aceion
negassary to implamant the above dacisiom, Copiss of pertinent cor=
respoudenca should ba provided the Office of the Becrutary.

cC1
Gansral Manager
anuﬁr Gen., m‘

Aset, Gan, Mgr. Adm,
Agat, Gen. Mgr, REID
Ganaral Comani
Blology & Modicine
Congr. Belations
Information Services
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ATOMIC ENERGY COMMISSION

ESTABLISHMENT OF A RADIATION PROCESSED FOODS PROGRAM

Hote by the Secretary

The General Manzger hss requested that the attached
report by the Director of Isotopes Development be clreulated

for consideration by the Commiagsilon during the week of

February 22, 1060,

W. B. McCool
Seoretary
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New York Operstions 32

b, C. office 36~-38
Secretariat 39-43
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ATCMIC ENERQY COMMISSTION

HSTABLISHMENT OF A RADIATION PROCESSED FOODS
FPROGHAN

Report to the Genersl Manager by the
Divector, Oifice of lsowopes Development

THE PROBLEM

1. To conelder a plan for radiation processed foods program

by the Atemie Energy Commisslon,

SUMMARY
2, By letter dated February 17, 1060, the Interdepartmental
Committee on Radlation Preservationdf food presented to the Atomle
Energy Commission for c¢onsideration and aetion a report setting
forth recommendations for establishment of z radiation proceased
fooda program to be zdministered by the AEC. The repori 1=
attached as Appendix "B,

3. The major conclusions of the Interdepartmental Commlttee

report are that
a, A radiation processed foods program ghould
be established emphasizing low dose (less than 1

million rad) raediation processing of focds to extend
shelf life,

b, The Atomic Energy Commisslon be degipgnated as
the operating agency for the program.

4, Development of technology for radiatlon processed foods
would provide for a major application of atomic energy promiaing
significant beneflt in the Unlted Stetes and throughout the
world., Thus:

a. Ald to undernourished peorles in Inliand areas
by providing freahliie food would become more
practical.

b. World food losmes through lnsect damage
could be significantly reduced.

-l -
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g. Gosts of merchandlsing food could be reduced through
leaser food apollage and more efflclent dlstributlon.

d. Increased trade and commerce would be feasible
begause of lifting of embargoces on food products which
otharwiae would bhe suapeot of ineeot infestation.

e, Quality of some food may be improved because quality
losses due %o heat processing eould be eliminated. .

f. Availabllity of fresh-like fooda, such as fresh flah
and strawberries, to arezp where they would not otherwiae
be cbtalnable world be feaaible.

5. Low doBe subsieriilzation radlatlon treatment for axt&naiuq

of shelf life offeprs the most lmmediately useful eclvillan appli-
catlion of radiation for pronesslng of food because

a. Nutritional factors (1.e,, wholssomenesa) do not
appear bto present a problem,

b. Radilatlon effact on odor, texture, and flavor in
many casss is neglliglble,

¢, For particular items, e.g., fish, low dose treatment
neets a unlgue commeareial nsed,

d. The radiation eost per pound of food 18 a rfacbonr
of 10 lesm than for sterilization,

@, The feod industry normally does not wish to held

a large inventory sueh aa might be permitted by radlation

sterilization, kut does deslire to mateh supply and

demand as i3 posalble through dhelfl 1llfe extenalion.

6. The radiation processed foods program 18 belng proposed
over a five poar perlod with a projected total sxpenditure of
$5,000,000, This program will inelude basie atudies devoted to
resclving the problems in food chamistry, mlereblology and
wholesomeness which may result from irradiation, as well as
establlishing radlatlon process tecshnology, sconomioe feaslbility
and market acceptance. A program of at least this duration ie
needed to obtaln sufficlent data to evaluate toxleology, carein-
ogenelty, and related problems, A description of Fthe major
progran elements 1s set forth in Appendix "c",

-2 -
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T. The lmmedlate obJéectlive of the proposed radiation ﬁrn-
pepsed roods program would be to concentraté on a small humbér of
saiested food productE which appear to promise early bechnical
feasibllity ahd mariet acceptance. It 183 expected that establishe
ment of technical feaslbillty and market sceeptance of a faw
radiation processed foods will prompt induatry to extend indepen-
dently the tachnology throughout the hroad apectrum of food

products,

8., Essentia]l to ztart-up activities in the proposed program
are researeh lrradlatoprs (eontaining approximately 10,000 curles of
Cobalt-60) te investigate fundamental problems such as blochemical
effeots in radiation prosessed foods and the origin and control
of organoleptic factors {cdnr, taate, color and texturd, One
research ilrradiator is p%apbaed in each of the fiscel yeara 1960
and 1961 tc be used primirilr'in fundamental studlea of radiatlion

proceseling of fish, fruits, vegetables amd grain., These lrradiators
wlll be made avallable for usc primarily by AEC contractors and
by the Departments of Interlor and Agriculture, Ddacussiona are
underway with the Departments of Interler and Agriculture regarding
their role in the-use of Hhese irradiators.. Thase lrradiators wlll
be used to carry out experinontal studles in support of the Com-
mission's pragram for development of industria) processed radiation,

9, The Atomle Energy Commlsslon presantly haa under con-
atruction a high intenalty radlation engineering facility (capable
of acoommodating up to two million curies of Cobalt~60) at
Brockhaven Natlonal Iaboratory which, with same modiflcsation, could
neet future program requirements related to product and process
development. The research irradiators discussed above camnot
accommodate this future need,

10, Commerclal feod proceaslng companies will be actively
encouraged to partieipate in the proposed program through rediation
-3 -
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study agreement where the government providea the service of
Irradiation of food and industry performa wlthout cosat food

pagsaapch and evaluation,

11, The prineipal rTeasonsa supporting the desirabllity of AEC
undertaking the proposed radiation proceased foods program are:

a, The AEC hss the basie national responsibllity for
advanclng peaceful atomiec enargy application,

b5, The Presidentts Atome-for-Peace polley 12 a
further deselaration of the natienal purpose of bringing
abouf widespread and heneficlal uses of atomle energy
having influence Pthroughout the worid,

¢, Much of the food process development work requlired
involves technelogy of which AEC posgaszes unlque
knowledges and competence:

(1) radiation source technology and radiation
englneering, and

(2) radilation effects on bhilologlcal materials.

12, The scope o©f program activities and the funding require«
ments for flscal yearas 1960 and 1961 are attached as Appendix "D",
Funde being requested in FY '60 and FY '61 are $115,000 and $500,000
respectively. The scopa of program activities planned for FY 160
and FY '61 representa a4 stretchlng~out of the level of program
effort set forth on page 24 of Appendix "B",

13, 8tart-up actlvibies to be carried out in FY '60 and
FY 161 inolude:

t..3urvey nf all research and development work to date
to analyze and collect data relevant to the low dose
radiation processed foods prograi.

b. Identiflcation of potential applications of low
doga radiatlen processed foods which would have sub-
stantial technleal, sconcmic, or other slgnificance
in Food productlon, processlng, diatribution, marketing,
or consumptlon,

¢, Development of guida lines for a research program
to establish whnlsecmeness and safety of radiatlon
procesgsed foods.




Brricrar

OFFICIAL USE ONLY
r-"”'/f

d, In selected cases, identification of scope and
eost of reagarch and development program needad and
initiate preliminary experimental work,

e, Deaign of irradiatora,

STAFF JULDOMENTS

14, The Divisiona of Blology and Medloine and Finance soncur

in the recommsndation of this paper.

RECOMMENDATION

15. The QGeneral Manager recommends bthat the Atomlce Energy

Sommlaalon:

a., gpgruve undertaking by the AEC of a radlation
proceage cods program as set forth in paragraphs
T througk 13 above,

roveifunds in the amount of $115,000 in FY 160

b
and § » tn PY 161 for thils purpose,

¢, No*e that funds for the program in FY 'S0 and #¥ '61

willl be accomnrodated within the budgeta ¢ the O0fi'lce

of Iesobopes Development and the Divlsion of Bilology and

Medielne,

d. Note that clearance from the Bureau of Budget willl

be obtdTined for use of these funds in the radiatlion
processed fpods program prior to 1ts inlftilation.

e, Note that close liaison hanm been establlehed

between the Department of the Armmy and ABC with regard

to coordinating thelr respective radlation processed
food programe,

r. Hota that a2 suitable publie announcement will be

issuad covering the foregoing actlons.

2. Note that sultable notiflimsatlon of this actlion
will ke Bant to the JCAE,

n, Note that this paper is unclassified,

e v e e ek sk B B M S S T e e L Sl e - W S v A ke i gyl e gy el Sy gy

LIS? OF ENCLOSURES

APPENDIX "A" ~ Background and Discusslon

APPENDIX "B" - Interdepartmentzl Committee Report
APPENDIX "C" - Description of Major Program Elaments
APPENDIX "D" - Fiacal Plan for the Radiation Proceased

Foods Program
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BACKGROUND AND DISCUBSION

APPENDIX "A"

1. The United States has assumed world leadership in the
development of technology for radiatlon proceasing of foods,
Throughout Latin America, Burcpe and Asla Interest 18 being
stimiizted and programs developed around U.3. leadership., The
radlation processing of foods program 1 a true expreasion of
the Presldent's Atome~for-Peace Polley and hae more recent

. declaration in India calling for International cooperatien in

& War-on-Hunger Program.

2.A recent Internztional Conference on Freservatlon of
Foods by Ionizing Radiation held at the Massgchusetts Institute
of Technology clearly demonstrates the world-wlde intereat in
rzdiation processing of food and the falth that the Unlted

States will contlinue to be 2 leadar In this development.

3. Early in 1950 the Atomie Energy Commissicn undertook
and supported over the next three years 2 limlted amount of
work on radiation processing of fooed with apecifiec reference

. to davelopment of benefilelsal and economie uses of fission

producsts,

I, Current efforts in the United States on radiation
procagsing of food are centered in the program of the Department
of Army to treat foods with sterilizing doses of radiation for
long-term atorage without refrigeration, The Department of
Army program waes eatablished in 1953, at which time the AEC
program Was curtalled, to develop radiation processed fooda to
improve acceptablllty of fleld ratlons, as well as to provide
better loglstlecs snd economics in food handling in the military

. egtablishment.

Appendix "A"
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5. The Joint Committes on Atomic Energy held a public
hearing on the Army radlation preservation of food program in
1955 which resulted 1n broadenlng lta scope into a national

program, Ineluding elvilian lnterests.

6. The Department of Army snnounced on October 22, 195G,
deferral of plans for construction of the U.3. Army Ionlzing
Radietion Center (USAIRC), Sharpe General Depot, Stockton,
Californla, pending a full study and review of 1ts radlatlon
aterllized foods program. The Center was to be an Llmportant
part of the over-all national radiation procesalng of foods
program. The Commission, at the request of the Department of
Army and using Army funds, undertock the design and conatruction
of the Cobalt~-50 High Intensity ¥ood Irradiator (HIFI). The
HIFI was one of two irrzdlatlon faclilties planned for the

Center,

7. The Department of the Army decislon was brought about

by
4. The need for reappraisal of the economle logistie

Juatification for radiation aterllized foods within the

military eatablishment.

P. The need to establish the specific cause of

gertaln biclogical znomalles cbaerved in long term

animal feeding experimente being carried ocut with

radiation sterilized foodz to eatadblish their

wholesomeneps.

B, Due to the action by the Department of Army and the
important nature of the radiztion procesaing of foods prozram
In the Unlted States and throughout the weorld, the Interdepart-
mental Commlttee on Radiation Preservation of Food established
an ad hoc Wwork group to determine the need for, and elements of,
a natlonal c¢ivilian program on radlatlion procesalng of foods and

recommended individual agency responsibilitiea,

Appendlx "A"

FERAL S E-ONEY-




QFFICIAL USE ONLY

9. The Joint Commlttese on Atomic Energy held & public
hearing on radiation preservation of food on January 14 and
1%, 1960, to examine the basi§ for the Department of the Army
dectsion to defer the 3tockton facility as Well as current and
future program plans of the Army on radiation sterillized focds.
At the hearing proapects for a natlonal eivillan radlation
food program were discussed &8 well as dealrghility for the

Atomle Energy Commigsion to carry out such a program.

Appendix "a"
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PREFACE

At a meeting on Hovemher 24, 1959, the Interdepartmental Committae

on Radiation Preservarion of Food agread to establish an ad hoc panel
to foroulate a national civilian radiation processed foods program.

This was prompted primarily by the Department of the Army decision to

reorient ite program mors toward research and to concentrate on radiation

. sterilization of a few items of military fnterest. It wse thersfore

deemad necesasry to consider g complamentary program to implesent

civilien intsrest in radiatiom procassed foods,

In appointing members of tha ad hoc panal, Mr. H. B. McCoy, then

Chairman’ of the Interdapartmental Committae, definaed 1its task as follows:

1.
2.
3.

e

Maks an aseegement of the curront "“srate of the are,"
Reviaw progress achieved in Covermsant sctivities,

Considar what problems or isguea now nagd to be dealt wich
to advanse the radiation procsasing of food.

Liat spacific areas of furthar rascatch and develapusne,
Beoowpand how and in what way the future program in tha Govera-
ment moy be adwinistered.

Haks puggestiond and reccmmendations regarding vize of the
rasearch and development program.

Indicate what, Lf anything, the Paderal Joveremant might do
to encouragse ressearch and developmant by privace £irma,

institutions, etc.

The followwing report has besn concurred in by ali members: ofi the ad hoc

panal, with the sxception of David H. Hest, Be deiires that

deBeTeces i the TepcTh %0 obalt 60 smd X-Tuy mechites be ecemmauied ;
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by mention of elactron acceleracors as alternate on additional radiation
sourses. This maccer should be ¢onsidered at the masating of the Inter-
departmental Commitbee.

This report does not spell out in detsil the teclmical elemanta of
the proposed program. Thie would be cna of the first program activities.
Purthermore, the veport doss not smbody s comprshensive snalyeis of tha
current state of technology of radiation procassad foods but rachar brosdly
identifies technical prospecta for foods procassad st steriligatiom and
pastaurization dosas. It is to ba noted alwo thet the program haz buan
developsd without benefie of detailed kmowledge of fucurs Army plans,

This raport is concarnad only ||;il:l‘l coaduet of research and devalopmant
oa radiation procassing of foods. It does not attempt b0 define individual
Goverament ageacy responsibilities in suchareas ag rvegulation, health snd
dafety, ote., and doee not imply any cormitment by any Covernmsnt hgnncy

with raspect Co any ragulatory matter within itz jurisdiction,

MEMBERSHIP !
Paul C, Asbaracld, Chairman Atomic Energy Commission
John Holston Department of the Intarior
H, ¥, Eoch . bDepartmant of Commerce
Jacch M. Schaffer Department of Commorce
Samyal N. Klein Sunil Buailness Adminipcratica
David H. Rest Quartersasteyr Food & Container

Inacitute for the Armed Foarces




Colenel Lawrenca Hurah
Wilbur T. Pentzar
Andrew Whaalar

Shalbey Gray

Offica of The Surgeem General
Department of Agriculture
Health, Education & Welfare

Health, Bducation & Walfars
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1. The Interdepartuental Committee approve the patioval civilisn
radlation processed foods program as sat forth in Fart "B" of
the .report and refer it to membar Agenciss for concurremce and
inplemantaticn,

2I., The.Atomic Energy Commiseion be deaigosted as the operating
Agency for the nmatiomal civilian radiation processed foods
program.

3. The Interdepartmental Committes support the need for a compla-
mentary program by the Department of the Army on radiation
presarvation of foods amd the requirement to pursue such a
Program aggressively.

%4, The Army completa its vholesomansss and safety program at sterie
lization doses to resolve blological apowmilies that have aTisen
frem long=term feeding studies and that AEC assist ia this pro=
gram A mutually agread vwpon, as wall ap, Indciate a wholesoma-
ness program om eelected foods ac sub=sterilirzatiom dosea,

*53. A Wholesomeness Program Working Panel to the Interdepartmental
Commictes D¢ e¢stablished consisting of the Army, AEC, FDA,
Department of Agriculture and consoltants as required to
coordicate this program.

6. The Interdepartmental Commitcse support the requirement by tha
Dapartoent of the Army for adeguats food preparationm and radiscion
facilities to carcy out affectively 1ts ressarch and developmemt
Program.

7. Radiation research facllitiew sstmblished for either the Departs
ment of the Army program or the civilian radiatiom processed
fopds program be mmtually accemaible,

8. Cloee liaison be established between the Dapartmemt of the Army
and the operating Agency for the civilian radiation processsd
foods program on technical and sadminlstrative matters including
budgets and zcope of program activities,

% Theye recommendatiops wera added at the meeting of the Interdepartssntal
Commnittes held on February 12, 1960, and ware not a part of the report
to tha Committes by the Ad Hoc Pamel.



INTRODUCTION

To wnderstand the objactives and problemas of food presarvatioan by
radiation, it {8 neceszary to appreciats what esusea food to deteriorats.
Food deteriorates in many ways: LChrough physical, chemical, and enrymatie
changes, and by the activity of microorganiems and i{nsecte. Chemlical and
epgyme deterforation are only minutely affactad by low doses of radlatfoa
contemplatad for food procesalng, and physical ¢hangesa, such 23 softening,
may be promoted. The wmost promising areas for applications of low dose
radiacion are in eomtrol of insects and of microblological damage,

Chemical spoilage of fosds regulte from food gomponents reacting with
their envirooment or with other food componanta; for exawmple, the reaction
of fate with oxygen in alr to czuee raacidity. Radiation does ne more or
lass to retard these reactions than does any other methed of food preserva-
tion. These reacticna are controlled to various degrees, however, with
appropriate food technology.

Eancymatic spollage resgults frem enzymes ln foods rescting with the
food iteelf, i.e., "aelf digestion." HNelther freecing nor irradiating
stops this reactiom although these processes may retard the teaction.

Heat inactivates enrymes; hence, therwmal processing does steop cthis reaction.
In freeeing, drying, or radiaticm pressrvation, a blanching or low heat
treatment can de used to Inactivate the enzymes during preservatloun.

Spollage mey result from the actien of both insects and microsrganisms.
Ionfzing vadiation can destroy or inhibit these agente, This is the purpose

of tadlation processing.
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Fresh untreatad foods are generally subjeet to spollage by all tha
mechanisms mentioned. Physical, chemical and enzymetic changes are of
major econcern in long-term storage, and they cam be retarded by
refrigeration. Spollage by theae mechaniams fa genersily not important
during storage pariods lees than 4 month or two especially 1f adequate
refrigeration {8 ueed. On ths other hand, spollage by microorganicms ix
often the prime ¢auvse of the rapid deterioration of parishable fouods,
and while refrigetation is helpful, it often will not do the Job zlone.
Thus, the use of radiation to comttol microblological epoilage and extend
refrigerated shelf life of freah-like products becomes a most important
goal. Radiation 1s aleo a potent means of killing ipsects that desmage
fooda.

Microorganiems and insects can be destroyed or their destructive
action reduced by the use of irradiation, often with fewer deleterious
effacts on the product then ceused by other mephods. That is, & fresh
or freeh-1ike product can, in some inetances, be atored considerably
longer than 1a now pogeible. For example, aome fish and shell fish can
be treated with iomizing radiation so that the fresh product can be etored
under refrigeration (not frozen) for weeks instead of days.

With regard co ahell fish, it is worth noting that prepared, cooked,
shrimp sterilized by irradfation can be stored at room temperature for
seny monthe and then be essentially undistinguilshable from prepared, cocked,
fresh shrimp. Other types of commodities can be so treated, In addition,
aucceesful resulte have been experienced in extending the refrigerated
shelf life of chicken, fish, pork, beef, prapes, strawberries snd citrus

Iruit irrsdiated at sub-sterilizacion doasa.
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Much newd exists for improved food preservation to make wider distri-
butiom from product and food surplus areas. The recant Iantarnational
Conference on Preservation of Foods by Ionizing Radiatiome held at the
Masaachusettsa Institute of Technology® clesrly demonstrates the world-
wvide interest in radiacion proceseing of food and rthe faith chat the
Uniced Scacee wiii contimue to be a leader in this development,

Prmestically, any method that zan increase the storage, discribu-
tiom, and utility of our food resources will Be of gresat aconomic
advantage. For exemmpls, wide diatributicom of fresh ocean products in
the mid-went can mesn pdded proepericy fo the fiah industry. The same fg
true about supplying atrawberries, peaches, and treplcal amd eitrus fruita
to dizcanc marhers.

In the last five years, the U. 5. Department of rhe Army hae carried
on an extensive program to develop radiation preservation of food mainly
for military porpoees. Military food needs, however, are not the same ae
the food needs for civilian distribution. The need to store food for
extended periodes under adverae comditions, to distribute food to widely
digperged Fighting opits, to feed under conditions of great stress, =ll
gEive vise to 4 military feeding syatem that has oo parallel in the ¢ivilian
population. Military requirements for irrgdiated foods will thus not
nacasserily be compatible with tha neede of irradiated foode in che civilimm
feeding systom.

The wilitary requires a sterile, ready-to-sat food of high nutritiocnal
dansity that will be acceptable and morale building te the fighting man
even after repetitive feedings. This rvesclver itself in the irradiaced

*Report available from the Qffice of Technical Services, . §.
Departnent of Commerce, Washington 25, 0. C.
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food field to completely sterilized mest products which comprise large
tonnages of military subsistenca, such as, beef, pork, ham and chicken.
It 18 then reasonable to expect that the Amwy concentrate its efforts ca
developing these items.

Tha ¢ivilian neads on the other hand stem from the problem of dis-
tributing and utilizing foode in as near fresh condition as possible.

At one time dried and salted foods were the closest to fresh foods that
eovuld be preserved and digtributed. Svhsequancly, pickling =nsd curing
processges replaced some but not all of rhe drying and salting operatlioms.
The situpticon has besn aimijsr following the development of thermal
proceesing, freezing end inproved dehydracion procecses. Eszeh procegs has
developad vary useful roles. 5o it may be with radiation processing. Some
food items will yield ocurstanding prodects by irradiation. But the process
will not be universally spplicable. The amounts of drisd, smoked, pickled,
carmed and frozen food items will not be greatly affected.

Sterility may be obtained by combining other treatments such g heast
or antibiotice with radiarion. In this case the irradiztion dosa can be
considerably reduced thus miniwmizing the devalopment of off-flaver or
other undesirable effects. At the same time, beneficial eaffects can be
obtained such as flavor amd texture improvement by reducing the amount of
hest peeded to sierilize cpnned mests by combining haat with irradiacien.
This cam be of interesst for both Army and civilian needas.

While the fundamental problema in the development of both a moderately
treated food and & completely aterlliged food with radiation are the same,
thers are specifiz differences that reduire peparate investigations. PFor

exsaple, the nicrebiclogy of completely sterile foods invelve the killing
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of the Clostridiom botulinom (botulinue) orgenism, reguiring wvary high
dosagea. The microbiology of pasteurizing strawberriss depends wpon inter-
ferance with the metsbolism of rhizopus, requiring much lower dosage. Aleo,
the packaging of sterila foods wost ‘he sealed hermetically, whareas for
pasteurized fruits, the pacltage must zllow for respiratiom.

Much gvidence has thus begn sccummlated to show that a peed exists
to davelop moderate dose radiation procesaing of foods te tha point of
commarcial fessibilicy.

The foregoing has adequately shown cthat there iz justification for
both military and civilian programs for radiation procassing of foods.

The Army progrsm would comtinue to concentrate on development of combat
ratisn conponents for Iomg tera storage and the national ecivilism program
should sesk woderate ghalf life extensions to produce foods of greater
comuereial utility.

Thesz programs can be complementary snd mutually beneficial in zome
araas but would be widely divergent in others. Fundamental ressarch,
dosimgery studies, wholescmanees, and vadiacion source techaclogy are
smeng those items wiich can be shared by beth the wilitary and edvilism
programs. Requiremente of che two programs in such macters as microblolegy,
prodoct davelopmant, procedd enginesring, and packaging will be vastly
¢iffersut.

An fmportant exsauple whers the two program requirsments could over-
lap would be in the usa of a national redistion processing of foods center,

The requirements and plana for a nationsl center are detafled in Attachwent

I to Part "B" of thia report.
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A summary of the current status of the technology of radigtiom procasa-

ing of foode is given in Part "A"™ of this report, and a recommended nationgl

¢ivilian radistion processed fosds program is comtained in Part "BT,
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PART “A"

GURBENT 9TATUS OF THE TECHNOLOGY OF BADIATION FROCESSING OF FOUDS
Introduction:
fesearch on the radiation processing of foods comoenced over tan yeara
ago. Within the past six years a full-scele development program has
been concentrated in the United States om this new concept in food
technology. Work on radiation processsd foods in other countries has
aleo besn initisted and is belng pursued actively. Hajor effort im
the United States has besn supported by the Governmant, primarily the
Departuent of Defense, ﬁ:ruugh contractusl research projects at unie-

vergities, research ifnstitutes, and private companies. Currept selscted

Anformation om radiation processed foods teclmology can ba found in the

praviously mentioned report on the MIT Interoatione]l Conference on the
Preservation of Foods by Ionizing Radiation. A comprebensive survey of
the field chrough 1957 is comtaioed in ths U, 5. Aoy Qoartermastar

Corps publication satitled, “"Badiation Freservation of Food".* How-
sver, the rate of scoumulation of information in this subject arca

bas increased sbarply since the latter book was published,. Therefors

it is necessary. to consult the recent scientific journals for tha

most important new informatiom.

Basults from Experimental Inves tigtim:_

The comprehensive research and development program on radiation proceasing
of food has revealed some products having potential for commercialization.
Radiation sterilization of sowe maats, auch a3 besf, still poses major
problems but othar itemsa, auch as chicken, fish and pork products, show

* Available a» Report Ho. PB 151 493 from the Office of Techmieal
Sexvicea, U. 5. Deparcment of Commerce, Washingtom 25, D. C. Price §5.00




promiss as complately starile products.
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Generally, howevar, sub=starilisstion

offars mora immeadiate promiss since affects on quality (flavoy, taxture and

color) are minimizead and the processing costs more mnaarly appronch thoss of

conventional processing mathods, Tha sobestsrilisation of marine products,

chicien and some selacted fruit products, such as strawberries, to sxtemd

shelf life appanrs promising.

Prassnt Product Status:
A, Memty:

1,

2,

3.

Beafs

Radistion sterilired beef frequently has an off=flavor. Tha United
Btates Arwy is intensively investigating the formetiom of off=flavor
in besf and sathods to ovarcoms Lt as sterilized beef is s prime
objective of the irmy. Modast doses of radiation can be used to
delay sicrobial spoilage of cute of besf storsd at 35°F. thos ex-
tending shelf i1ife from about 5 days to parhaps 6 weaks.

Chicken:

Starilising doses praduced minimal changss In tasts and odor, Badistien
gtarilized chicken is slightly mors pink in appsarance then oairrsdiacsd

chickan. Chickan irradiated with submstarilization doses and bheld at

25°F, has its shelf 1ifs sxtandad to 30 days or mors compared with

10 days for untreated chicken and retains acceptable taste and odor.

Pork:

&, ERoaat Pork - Exparimants conducted by the Army du.nututld that
pra-hsatad or roastad pork that is subssguentiy radiation steri-
liead 15 batcter in gquality than haat-processsd cannsd pork. The
texture and flavor of radiatien processed browvn-an-serve pork

is highly acceptable,
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b. Ssusage - The flavor of some formulations of pork ssusage is
1icele affacted by radiatiomn processing. Shalf 1ife of saudages
given one megarad snd held ;lt 359, 18 wore than six weeks com-
pared with two weeks for comtrol saunsages,

¢. Bacom ~ The ATmy has reported good resulty oo bacon with res-
pect o acceptability at sterilization doses.

Marine Froducts:

Fighary products are promiaing for commercial nduth::n Procesa=

ing. Four~fold increases in refrigerated shelf 11fe aftar sub-

pterilization dowes are found. The radiation processing of fish
and shell figh, such as halibuc, occean pearch, cod, shrimp, erab
weat and lobster are perhaps the most promising for cowmercializa-
tion, sinca the flavor, odor, color and texture of these radiation
processed products are llksly to mect with consumer sceeptanca,

Many fishery products are quite parighabls and a8 four-feld ia-

craase in shelf ]1ife under refrigeration would ha of significant

benefit to the consumer and to the fishing induscry.

Vegetables:

Sterilizsation of freph vegescables has not been developed. Fair
Tasuliz have been obtained with subesterilization treatmant of
sevaral wvegetables, such as carrots amd ssparagus. The spoilage
of vagetables, such s Reparague, due to ot and fungi mey be
comtrolled with sub-sterilisation doses,

Fruits:

Sub-sterilisation processing of fruits, such as stravberries,
citrus fruits, grapes and peaches, way offer promise for commsreiali-

sation. The low. dose treatment of thesze fruit items can coutrol
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speilege due to Thizopus, gray mold snd brown rot, respactiwely.
Shalf life sxtension for transcoutimental shipment of 4 high
spoilage item, such as strawvbarriea, could ba highly bensficial
to the commumer and tha grower. With respect to tropieal fruics,
such as papayas and mangoss, movt serious preblam of markating
is disinfastation of various fruit flise. It appaars that low
dose traatment of frults can solwe this problma.

Graine:

Badiatiopn treatmsnt has been investigated for tha disinfastation

of grain, Questions which hive not basn well ansverad in this

ragard inelude cotparisoy batwesn cost of cheaical and radiation

disinfestation, prevention of reinfestation and thée preblem of
msleiple vadiation trnt;um:. 1f raquired, Radiaticn disinfes-
tation of grainm or grain products may find commarcial applicatiocas,
Bprout Iohibitiom:
Preveution of sprouting in tubere particularly potatoes, =s a
tesult of radiation trsatment has been amply demomstrated. Radis-
tion trestment makes 1t possible to iahibit sprouting for long
pariods under commercisl conditiona, Thers are problems to be
cvercome in subssquent decsy preveéntion.

fa 1 .

A most comprehansive progtenm En test the mutritiomal and toxicolog-

ical snfety of irradiated food bay been conducted by tha Departmant

o the Army (0ffice of The Surgeon Ganarsl), This progzam sxzceeda
sny aoimal feeding program that bhas evar besn conducted on processed
foods, The plans for the tests have bean developed in close liafscon
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with the ¥ood and Drug Adwinistrarion, It is sar understasding that
three to five more ysars would be regquired to complete and analyss
feeding studies, RXesearch in this aTea is intended to determina
whather irradisted foods are safe and wholesome.
Much concern develepsd rTacently on ths problem of imduced radiocactivity
when it was cbzerved that short lived radicactive isotopes with low
activicy could be maasured in foods trsated with high snergy alectroms.
Fortunately, howevar, experimantal svidancs indicatss that lov emergy
gamma sources such as cobalt~60 and cesiom-137, or X-rays of comparabila
low ensrgy, as would ba axpactad, do not produce datectabls activity im
foods., The Pood and Drug Administration will of course require decvmsutary
evidence on tha safety of these sources for food processing.
V. Pachaging:

Experimental atudies to data have besn divected largely at satie-
factory packaging materialy for sterilization prmnﬁg. Considerabls
work remains to be done f{o stwdyiang satisfactory packaging materials for
sub-starilization processing. Such contaisers must oot only be capabla
of preventing sdcrobial recomtaminacion, but also of permitting tvans-
sission of vespivatory gasses. In addiction, it mast be deternined what
typas of chemical by-products resolt from the packagiog material simce
sdunte amounts of extractable substimces producad dur;i.ug irradiation
could result in vwndesivable sffects in the food,

VI, Eadiation Facilities:

Radistion sources correatly ueed for the radiation processing of foods
ProgTan I.!:"l geoerally insdequate in size and charvacteristics, and »te
asually located at distances from beth the seurce of foeod supply and

the resaarch laboratory. The principal sxistiug gawsa scarces consist

big : Co.
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of reactor fuel elemente of varioue types usaed under dimpindlar con-
ditions of exposure at eltes far removed from food processing labora-
tories. Progress is being limdted by the peed for additional gawma
irradiators or low energy X-ray machines to develop the best and most
sconomic conditions for radiation processing of a wide variety of food
products.

¥I11. Eeonomics:
Economics of rediation proceseing are presemcly based on laboratory
studies and calculations rather than on experisnce under pilot plant
conditions. Cost estimates for sterilizatiom treatment have baen on
the ordsar of a few cente par pound wherens the estimated cost for
sub~gterilization procesping has generally been on the ordar of &
few tenths of a cent per pound., Raliable cost information will not

become available until gquagl-commercial plants ars bullc.
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PART 'B"

RECOMMENDED NATTONAL CIVILIAN RADIATION PROCESSED FOODS PROGRAM

I. Program Descripcion

To copduct research and developmant, economic, marketing, snd consuoar
acceptance studies, and feasibility demonstrations during the next 5
yOoars necessary to sstablish the commerclal practicality of ciwvilian

applications of rsdiscion processed foods that would ac¢elerate cheir

introduction inco the econcey. The lmmediate objective would be to
concentrate on a2 small number of selected food products which eppsar
to promime early technical feasibility and market acceptance.

II. DRasic Assumptions
A. The most femediate civilian applicacion of zadiation co pressrwa

fonds, both from = technical amd economic polac of view, 1is low

doss treatwent to extend sheif life of perishable foods,

including msat, f£ish, vegetables and fruits.

B. Establishing the wholesomeness and safety of radiation processed
foods will for soma years be largely a Government respoosibilicy
gince induscry would not undercaks borh high cepital costs for ™

radiation processing plants and sxpsnsive long term wholesomeneds

costs. Short term u‘imlnunn-n tescs counld be sxpected of

indogtry on individual iress, having particular comsercial

pttractivensass.

] 1 1y
.:.-.l.,_.'-“m_n-‘._ e oy —y X .“- L -l b e s
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Ths Arsy wholesomsneds and safety program at sterilizing snd sub-
sterilising doses will ba cowpleted and will contyibute information
toward clearance for these foods as well as addicional foods
irvadiated £o lower gpub~gtearilizaticn dosss; however , & modast

smout of supplemeantal work may be necessary to obtain clearance

for fcods of interest in the civilian program.

Ths provisions of Public Law 83-929, Septesber &, 1958, which smended
the Federsl Food, Drug, and Cosmeric Act, must be pet as Tegards the
use of radiation as & food additive. Since radioactivity undar scms
cirvcomatances 1s carclnogenic, radistion processiung of focod which
will indoce measurable radicactivity in the food will not be permitted
under the present law.

Public acceptance of radiation processed foods must be demonstrated.
Even though a8 oumber of food itens oay have been glven FDA clearance
by high dose tests, animal and bumen volunteer feeding studies with
epecific low dose treated foods may be requirsd for paychelogicel
TREBONS .

Establishuent of the commercial success of a few radiation processed
foods will prompt indostry to sxtend independently the technplogy
throughout the broad spectrum of food products.

Individual Federal Agencies will continue to conduct long tange funda-
mental ressarch programe on radiation effects om food. The Army pro-
gram will continue and will eupply moch funddamental dats of this kind

which would otherwise have fto be developed under the civilian program,
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Program Muinigtration

.

The Interdepartmental Committes will provide cver-all guidanca
sed rvecommendations in prograw policy, direccion and budgst.
It will function principalily as & coordinating comuittea rather
than an operating committCes.

Program adminfstration would Be conducted by cne designated

Agency on behalf of the Interdeparimental Committesa and its

mopber Agencies. This is to include program budgeting, con-

tracting, and reporting. It im proposad that AERC be Lhe
operating Agency because (1) much of the food process devalcp-
ment work required involves radiatiom scurce technology and
radistion enginearing, and {2) the radistion processed fooda
program would be & principal facet of the Rations' Atoms-For-

Peacs program. ]

The Interdepariwental Committee would function by:

1. Rwiﬂﬁng and making recommendatioms concerning tha gver-
all program as preseoted aonually by the operatiug Agency,
including the propomed budget requesat to Congresa.

MOTE: This would not precluds any Agency pursuing
activitiea wicth ites own funds indepsndeatly
of the Interdepartmentzl Committes, and dosa

not lwply Interdepsrtmencal Cosmittes control
of Agency research and developmant program.

2. Raceiving pericdic reports and sevaluations from the operating

Agsncy on the status of the prograa.

3. Mesting at least semi-snnually tp consider policies, programe,

snd procedures and iesue such public statemants as may ba

consgidersd desirabla.

- Aon . [ e pa— . e, -
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Establishing a Program Coordination Committme of the most
directly participating Agenciss to weet as aecessary at

the call of the cperating Agency to comslder specific
problame aa chey arise,

opetating dgency will funectionm by:

Preparing the cover-all program and budget for review and
recommendation by the Interdepartmsntsl Committee end making
the budget requeat to Congress.

Congulting the member Agenciss om proposed programs and
projects including cost amd justifications, for imclusiom
in the m;-nll PTORTEN .

fGecelving propoesals from private organizations and revisv-
ing them wherxe nOCASSALY with an sppropriate member Agsacy.
Making agreements and contraciing with menber Agencies and
others for conduct eof work.

Reviewing apd evaluating reporis, etc., from contractors

and othere with spproprisie mamber Agencies and gther
axpertl “in the field as well as assuring the availability
cf such reports and evaluations to sember Agsncies, indastry,
the public, and foreigm countrias as appropriate.

Eatablish and consult as necessary with a commitcan of the
National RBesaarch Coumcil om civiliam radistion preservatiom

of food regarding broad program policy snd objactives.
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Fxogram Objectives
A, To further the natienal Atoms~-For-Peace and War-On-Hungar

¥,

prograss, assums U, 3. world leadership in the radistion
processing of foods, and provide techaical assistance in this
fiald to develeping countries.

To identify potential ecivilian appiications of radiation pro-
cassnd foods which would have substantial technical, secomomic,
or other significance in food production, processing,
distribution, matketing, or consumption.

For selected food products conduct vessarch and developmant
work mecesmery £o eatablish the tachnical and cowmercial
faanibility of radiation procemsimg.

To mﬁlmt draty vholascmensns ud#ufnl:r studies az necadmary
to obtain FDA clearance for the sbove refsrenced selectad food
products and to comduet continuing wholesomsness studies on
radiation processed foods of interest in the civilian economy.
Through suitable Goveroment and privats facilities, and with
sdequate "promotions,” to test market for thess selected
radiation processed fodd products.

To conduct studiss of basic nutritional and organcleptic factors

on the blochemical level Lo comparas radlatioca processed foods

with fooda procsssed by other msthods, :zuiﬂ.ulu to _compars

fresb, frogen and irradisted foods after typical consumsr storage
and cocking procedures.
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Gooperation with iadustry

A policy of maxiwmum coopervation with ioduatyy will be followed.
fxtensive use should be mgde of “'radiarion stody sgresssnts™ in
which for a given phase of work the government wupplias che
garvice of irradiation of the food, and industry parforms the
remaining parce of the investigaction., BResulcs frow the ivvesti-
gations sare then made svailable to all thoses who are cocpsrating

in the program.

In this way it is sxpectad that induscry will make mosc of ita
contribotions in Iavestigations in tha aress of ghelf life extsnaion,
packaging, consumsr scceptability tasting, and marketing analysesa.
The government would bhe expacted to support the major work in the
arean of fundamental ressarch, microbiology, food chemiscry, and
causes of prgancleptic changes, etc., provide irradisticon sarvices,
develop econsmic and safs radiation process tachnology and counduct
basle vholasomanass testing.

Facility Requirsments

In view of the combined naeds of the milicary snd civilian progrsma,
a mational radiation processsd foods ressarch and development centar
would materially accelerats prograas. Certain specialized radiation
facilirias for food proceasing, e.§., research irradiators aud mobile
food irradiators also will be necassary to achisve the foragoing
program objectives. Atrtachemsnt | sets forth in detail proposed

facilicies for radiation proossssd foods ressarch and their sstimpted
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construction costs, sa well am, sltsrmgtive facility recommendatioas

dapemding upen acticom on the Army program.

Problems Jorasssn

A.

Doe to che budgeting cycle, i would met ba expected adequata
operating funds will be available for the civilian radiatiom
processad foods program bafore FY 1962.

Assuning the Army arrives at a decision or other arrapgemanta

are made to proceesd promptly with censtruction of a resasrch

and development radistion cenmter for food processing, it would
not be available for uss befora FY 1962. 1If the center msust await
the customary budgeciung process, it would not be available for use
until PY 1964. 'rhuz two yeATS can be saved Lf the canter can be

uyndexrtaken prompely.

Initial Activities

A,

c.

B.

Eull'vey ali research and development work to date to snalyze and
cnilut data relevant Lo the c.iv:l.l:l‘.nn PEOgLam.

Conduct stwdies described in IV B abova.

In selected cases, ideutify scope snd coat of ressarch and
deavelopment progtam nseded and inliiate preliminary sxperimental
work .

Depign mobile irradiators counsietlog of high intensity Cobalt &0
sourced andfor x-ray sources of ¢m,ﬂb1¢ apargy .

Analyze atatus and timing of Army wholescwanssa program and
astablish close and continuing lisison with this sctivity.

HOTE: "B” and "C" above have already beea doue ie the case

of fish by MIT under contract with ABC. A full repert
will scon ba available.

-
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IX. Budget Eatimatss

Assunptions;

1. Bight food items to be developad.

2. Map years charged at total cost of 525,000 sach.

3. The estimetea are made on the basis of Cobalt 60 as the
radiation source. It might ba desirabls to wes lov-smergy
alectron accelerators as the radistion scurce for some of the
irradiators envisicned. In this event, the cost sstiuate will
be comparable to the Cobali &0 source estimate.

Opexating Costs:

Y 's0 FY '61 62 Y 63

Inicial Activities 200,600
Equipuent

Bapearch Irradistors {4) 200,000

Mobile Irradiators {2) 406 , 600
Food Chemistry ' 50,000 200,000 200,000
Microbiclogy 100,000 400,000 400, 000
Product Development 100,000 400, 000 500, 000
Nuclear Effects 253,000 23,000 23,000
Process Engineering 25,000 50,000
Peckaging Development 25,000 50,0060 75,000
Hational Center Operatiom 50,000 150, 000
Commodity Procurement and shipping 10, 000 35,000 "30,000
Irradistrion Services 180, 000 200, 000 250,000
Supplementary Wholssomeness 30, 000 60, 000 90,000

400,000 920,000 1,445,000 1,690,000




I

Construction:*
Wational Centar ' 1,500, 000w
llll'i:li -!roducl:l ‘Ireadiator SO0, OO(prks:

* Alcernative recommendetions depending upon action on the Arwy
program ave set forth is Attackment 1,

Mot requifed if Army fuads presantly held by AEC for & gammsa
facility ave aveilable to build s cemter te which civilien
program has accsss. Assumas Cobalt 60 st Arwy prics.

Wit Mot required if Hational Center built in a suitable location either
by Atwy as above, or by civiliso program.

s

i ciam . o . .
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ATTACHMENT 1

IBRADIATION FACILITIES FOR A MATTOMAL CTVILIAN RADIATION PROCESSED FOCDS

I,

11,

TROCRAM

Intreduction
Irradiation facilities Eor the comduct of ressarch and process development

for o national civilian radistion processed foodas program ara discussed.

The conatruction of several specialized facilities is propossd. These

facilities would also be aveilable for use by the Deapartment of Defanrs,

other Governmeat departments and industry snd be operatad under the broad

guidance of the Interdepartmsental Cosmlittes.

Heed for Facilitias

A.i

Existing radiation sources used to Lrradiate food are inadegquate ia
aize and characteristice, and are gensTally located at some distance
both from the source of food supply and the laboratory which is super=
vising research and development efforts, To provide propsr process
control of the radiation processing expariments, the irradiation
sources should be located close to the source of food supply and the
ranearch lLaboratory, Much of the food now being irradiaced in the
reseatch program is frozen or refrigerated for extended periods prier
to lrradiation resulting in the latreduction of wndasirable conditions.
Irradiators ars nseded to develop and demomnstratas the best and most
sconmic methoda of food radistion processizg under a wide variety

of product conditions, It is to be exphasized that the developmantc
work to be carried out is om both tha techmiques of radliatiom pro~
ceasing of foods and the quality of the resulting prodect,

Fixed facilities will meet some of the existing requirements. Certain

food studies, bowever, st be carried out uweilng freash harvested or

o . . - » - L UL . n L LI I +
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fresh processsd local variaties of food. Mobile Food Irradiation Unice
with approximately 100,000 euriss of cobalt 60 or the equivelsnt X-rays
from a low snargy elactron accelerator will fulfil} this nesd. The value
of these wits would ba enhanced through their being shared by asversl
uaers. Thias is Ecasible sinecs psak demsande apd program raquirsmeats rala-
tive to wvaricus food items will vary throughout the year and from ons
arsa of the country to anothar, The cobalt 60 irradiation units could
be moumtad on gpacial trucks or flat cars providing adeguate shielding
of tha sourcs during tranaport. Thess units wemld be staffed by trained
peraonnel for effective and safs utilization. Tha Mobile Irradiacors
would be administered From a homa bage which would algo provida the
operational pergonnel for the unita, Additfcnally, several small scale
ressarch ifrvradiacors with approxisatsly 10,000 cuxries of cobalt 60 or
the equivalent X-taye from & low energy clsctron accelerstor each will
be required to investigate fundamental research problems such as the
biochemical effects in vadlation processed focde and the origin and
control of organcleptic factore (sas Appendix "AY).

D. Theas facilities would ratain focus on the Thited States as a leader in
the £leld of food irradiation., They would provide a viaible and sub-
acantial coatribution to technical assistance for leas developsd countries,
This would be done by performing research and development processing in
food pressrvation applicable to thespe leas developed countries and by
acting a8 the ctralning centers for peracmnsl Erom foreign countriss,

ITI, Typas of Irradiation Facilitias

A. Research [rradiators
Foutr ressarch {rradiatora are proposed for conduct of fundememtnl

studies necassary for developing radiation proceaged foods, Intarest



. - .

bas been expressed for two each of theae irradiators for the Department

of Agriculture and Department of Interior.

%. Mobile Irradiators

l, For fruitas, vegetablea, and grains
A mobile irradiator is proposed for use by the Department of
Agricultere in the cnntimtfll 0. &, for studying shelf-life
extension of fruits and vegetables and disfunfestation of grain,

2. ¥or tropfcal fruits
A mobile frradiator is proposed for use by cthe Deparcment of
Agriculture in Hawall to study the disinfescacion of tropical
froits.

Fixed Irradiators

L. For maring products
A marine products processing irradiacor is proposed for usa
by the Department of Interior and should bha Located naar an
inportant east coast fishing port. Hote that need for this
irradiator would be eliminated if Che Wational Center wers
built in & suitable geographic area Bince it could ba utilired
in part for this purpose,

2, A National Center
Among the facilities should be ome having suffizieat flexie
bility to investigate those radiation process variablas
that the program thus far hac demonstrated to be of importance,
Such o National Center would:
a. Parmit study of micrebiological safety, depth dose

uniformity, and dose rate affects.
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b, Permit study of civilian applications for low dosws
trantltnt-of meat producta,
¢. provide adequate process control to asgure raproduci-
bility of end product.
d., Provide a supply of radiation procassed foods for
teating acceptance, palatablility, and storage charac-
teristics,
e, Promote interest and participation of imdustry in radiaticn
processing of foods.
£. Deavelop process specifications and quality control factors.
g. Study radiation effects on containers.
k. Giva indications of costs, to include capital, operating,
and cost per pound for radiatiem procesaing of foods.
Cobalt 60 Complex - Cobalt &0 has been selected as the principal radiatiom
scurce for the Hatiomal Center because of its properties of being neutron-
free, rudiily reproducible, apd reliable, The proposed cobalt 60 irradi-
ator is capable of processing in excess of 500 megarad pounds per hour
of food. The uniquely flaxible mource ia deaigned to aglve process
devalopuant problems relating to microblological safety, depth doss
uniformity, product quality contrel, variable dwell tiee and evaluatiom
of prodocta using varlable source and comvayor comfigoratioms, This
irradiator requires about one million curiss of cobalt &0, a cave with
a watar pool storage faclility, labyrinth entrance, and a simple flexible
conveyor. The estimated total coat of the facilicty ia $51.1 maillico
including cobalt 60 and 10% over-all cost comtingency, It will alse
be desirable to examine the sunitabllity of low energy electron accels

erators for the radiation processing of foods,




® @
ort Food Preparatiom, Laborat and Office Ruilding - The building
proposed to support food vezearch and process development regquirsments contains
approximataely 10,000 square feet. Food preparation will be performed with
Institutional type equipwent reguiring manuval operation. A suitabla Tefrig-
eration area will be provided. The Laboratory area will provide for chemical
quality ecomtrol tests, mierobiological tests, dosimetry teats snd taste
gccaptance tests, If the Army builds facilities which ara adequate for a
National Centar, the Interdepartmental Committaa and che operating Agency
should seek an arrangement for access to it.,
IV. Alternative Recawmendatioms De i on Action on t. of P A
In thiz report it has been assumed chat che Army program will comtinme as pro-
posed by the Quartermascer Corps and char it would requirs at least partial
use of fac{lities comparable to the National Center, Should thess assmptions
prove incorract, it is to be moted that
1. The food throughput of the National Center for low dosa sub-stari-
ligation trsatment would be far in excess of the near term civilian
program requirements,
2, The ismediate civilign program requirements could be mat by research
and mobile irradistors and
3. The Atomic Energy Commission presently has under construction a radiacion
sngineering faeility at Brookhaven National Laboratery, whichk with eoma
modification, could mect tha product and procesa development objectives
envisioned for the Katlonal Center relative to the civilian program,
including the limited gmount of product irradiations foreseesn. (see

Appandix "B")
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If the Army does pot build an irradietiom facility for its own uae,
and in addition cannot justify sharing the uwse of a Watipnal Center
to furnish radiastion services for its program, then it 1s recoomended
that construction of the Center be dnftrrld; In addition to the mobile
and regearch irradiators previously mentioned, it iz recommandad that a
serine products irradiastor be established as identified on page 24 of
the report, In these circumatances, the operating budget estimates would
require reconsideration.

¥. Cost Eetimeta for Irradiation Process Besaarch Facilities

Plan Including
Rational Center Alternate Plan

Fized Beseach Irradiacors (4} 200,000 200, 000
Mobile Irradiators {2) 400, 000 400,000

Fruits, wvegetables, grain 200,000

Tropical fruits 200,000
Hatieomal Center* 1.400, 000
Marins Products Irradiator 550,000+ 250,000
2,000, 000 1,150,000

¢

* Apgumes cobaly &0 could be previded at Arwmy price. HNot tequired {if
Army funds presently held by ABC for o gamma facility are available
to build a center t¢ which the eivilian progrem has access.

%% Thia ixradiator would be needed only 1f the Nationel Center wers
not built or was conetructed in an wmseuitable locatiom.
Vi. Echedula
It ls estimated that approximately 18 te 24 months would be required teo

design, cometruct and teat operate the fixed irredistezs,




APPRNDIX "a"

IMPORTARCE OF BASIC RESBARCH STUDIES 1IN FOOD
SCIENCE (CHEMISTRY AND MICROBIOLOGY) IN THE
RADIATION FROCESSED FOODS FROGRAM

To evaluate the ultimate poteatiz]l of irradiation io the processing of
foods, basic chemical and microbiological research studies ars needed to
provide informetion not now availsble designed to circumvant off-fiavor and
odore that davalop in foods such ae beef, It may aleo be possibia to
decraags, through bacterislogical studles, the dosage required to sehieve
apecific pregervaction objectives. Significant sdvances caonot be made
until such data are available for products of such great importance ga
mnate with the uvee of sterilizing dosages. These research areas neesd
significant artention, not only to awsist in achieving the technological
cbjsctives described, but also as a part of the govarnment's role in support
of bagic ascience fin the over~all dtome-for-Paace program. Sciencists and
othear leadsrs in all countriag have looked ro the United States for leader-
ship in bagic scleance ralacing to the potential pesce time use of aromic
anargy and it ie essential that tha United States continue to provide this
leadership. PFull evalustion of tha potentiale of irradiation in food
processing cannot be made withoput the basiec revesrch studies in food scisnca
in the areas uutli;ad above, Valid informetion cemnet be obtained from
theza studiee unless the research organizations have svailgble adequate

regaarch facilicies.

-
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APPENDIX "B"

HIGH INTERSITY RADTATION DEVELOFMENT LARORATORY

The HIRDL to ba constructed at Brookhaven National Laboratory, will
serve for research and developmant on the use of high inteneity radicisotope
spurces. This faeility will be capable of gafaly handling 1,000,000 curies
of ¢obalt 60 and much greater quantities of cesium 137, Initially the
laboractory will ba loadad with 500,000 ecuries of cobalt 60.

The building #ill ¢ontain small research laboratoriss and two large
hot cells with remote handling equipment and & canal. Ome of thesa hot zells,
the Experiment Preparation Cell, will receive radiation sources directly from
either nuclaar reactora or fissiom product sgparation plants, It will be
veed to handle, ¢lad, weld and safety test soutrce containere. The eources
are than traneferred via the tanal to the second hot cell, the Brperiment
Irradiation Cell.

In the Experiment Irradlation {ell, detalled measurements will be made
of the radiation fielda created uweing various geometric arrangements of the
fnbricate& radigisotope sourcez, Experimenta will fipclude irradiation of
different target materlals Tepresentative of commercial items auch as food,
druga and chenicals, theat night be treated in a large irradiator.

The program with this new facility will include experimeutal atudias of
factora affecting the deaign of large irradiastors, such as radiation doae
delivered at different points within a target, source dimenalons, target
dimenaions, optizun source and cladding dimenelons, optimum design of high
efficiency irradiators, heat generation and diesipation in high level socurces,
and radiaticn damage to agurce materials.

Work of this facility will provide sufficient experimental and

englneering deta to permit private groupe to design high level irradietors
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for particular commereia]l oparations.

Additional facilities necessary at Brockhaven to meet raquirements for
a food program would be food preparation storage, handling and transportation
facilities, and also laboratory space and equipment for avaluatiom of foods
prior to and after irradiation. Throughput capscity would be several bundred
pounds per hour at modarate dose treatment (0.5 wagarad). The facilicy could
handle packages approximately 16" x 20" x &".

The HIRDL is expected to have umdergr.ine trial runs and be available for

product irradiation about July, L962.
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DESCRIPTION OF MAJOR PROGRAM EIEMENTS

1, Initial Activitiss, To intelligently pursue the radia-

tion processed foods program, 1% is necessary to undertake certain
initisl activitiaa; These include (a) ecollection and analysis

of Army researed and development work to date relevant te the
edvilian program; (b} ldentification of apecific food products
pronising technleal, econcmlc or marketing advantages through
radiation procaselng and research and dgvelopment work required

to develop them and {c) design of irradiators.

2. Food Chemleiry. Radlation causes various chemical,
vitamin, nutritional and organoleptic (odor, color, tasts, texture)
changes 1n food, 8Studies are required to identify precizely the

nature and extent of these changas.

3. Microbiclogy. Spollage by micrcorganisma is often the
prime cause of rapid spollsge of foods. The purpese of radiation
procassed 18 to deatroy or 1nhibit these miorcorganlmme. This
requires study of radiation reslatance of numerous aspcllage
microorganisms occamon Yo food stuffe, a0 a8 to determine redlation
dosage for thelr growth inhibitlon.

4, Preservation Factoras, It 1s necessary to be able to

routinely and reproducibly obtaln acceptable madlation processed
food products, This requiras study of the effect of variation
in igradiation conditlions mush as total dose, huwnidity, lrradia-
tion time, ate., on acceptabliity of a preoduct,

6. Nuclear Effects, Use of radlation for food processing

entails study of unique factors not encountered in conventional

food processing. These Include possible effects on food depending

upon the rate at which the radiation 1s deliverad, investigatlon
Appendix "C"
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to asgure abaence of induced radloactlvity in food, and evaluating
systema for precisely measuring radlatlon dosage delivered to the
food,

6. Procass Enginearing. Thnis involves eatablishing radiation
procassing faelllty deslgn erlterla te accommodate irrsdiation
conditions imposed by food chemlstry, mleroblology, preservation

faetors and nuclear affacts studles,

T+ Paekaging Development. This involves development of

food packaging materials that are radiation realsptant, do not
transmit toxic additivea to the food, and are sultable for marketing

purposes,

8, Commodity Procurement and Shipping. This involves cbtaining

and trangportation of fooda requlrad te carry out the foregoing
ragearch and devalopment,

9, Irradiatlon Servicea, A number of private organizationa
hava ¢oaper&ted in the Amy food program by evazluating irradiated
foods without csharge, It is expected similar arrangements san be
madse in the ¢ilvilian program., Thise item fhusy reflects cost of
irradiating foods whlch are thereafter evaluated by private groups
without charge.

10. Suppismentary Weholescmeness, The Army has besn conducting

and 1s expected Go complete a definitive wholesomenass and safety
program on radlatfon sterilized food. Albthough thia program will
contribute information of value for low dose radiation processed
foods, additional wholesomeness and mafety studies will be required
to cobtain FDA clearance for fooda of Intereat in the civilian

Program,

Appﬂndix Il'ﬂl'!
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APPENDIX "D"

Fi=cal Plan for the Radiation Processed Foods Program

FY '60 FY !61

Initlal Aectivities and Studles. . . . . . . T52000 100,000
Research Irradiators (1 eaeh year). . . . . 40,000 40,000
Food Chemlstry
Microblology

e e e e e e e s 200, 000
Supplementary Wholesocmeness -
Pragervatlion Paetora. . . . & « o+ v . . - 50C, 000
Nuclear Rffect8. . . . . « v v & v v« = o o o == 25, 000
Fackaging Develepment, . , . . . + « « + &+ &+ -—- 25, €00
{ommodity Progurement... . . . « . .+ . . . == 10, 060
Irradiaticon Services, . . . . . . . « « « .+ . oo 50, 000

115,000 500,000

Appendlx "DV
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Briof History of Role of AEC in the Program

1. As you imow, the Atomiec Energy Commission has had an early
and continuing interesat in the possibilities of radiation preserva-
tion of foods, As pointed ocut in previcous hearings bafore tive ;
Comnlittes, lomizling radiation gives promise of being an important
large ceale 2pplication of the peaceful atom, S3Sinee the
production, provessing and dlatribution of food 18 the largest
industyry in the world, a uew development which givea promise of
improvement in food avallabllity and in the food econony would have
impertant, world-wlde consegquences,

2, Daring early 1550, the Atomic Energy Commisaion began
seriovsly to leoolk for ways to utilize advantagecusly the vast
amount of waste Cisslion products accumilating from wolear
reactor operations. The potential of certaln fissionr products,
smach an Cesium 137, a long-life gamma ray emitting radiolsotope,
looked very promising., Under the general supervision of the Atomic
Bnergy Commission, a series of research contraots wers initiated
t¢o investigate the posslbllities, The contractors included the
Mzssachueatts Ingtituts of Technolegy, University of Michigan,
Food Researoh Inatituts, Columbla University, American Meat
Institute Poundation, Stanford Research Institute, Brookhaven
Batlonal laboratory, Mational Canners Assoolation, and the Vitro
Corporation.
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3. To atimlate Ainterest in the figld, the Commiasion providsd
kilopurie {obalt-60 gamms sources for small-socals research
irradiatora, The firs$ reolipients were several of the ahove-named
inatitutions and the University of Chicago, The Commission has
continuved to produce radicisoctope radiation sources and to develop
gamma source technology to meat the increasing needa for advanaing
irradistion technology.

4§, Aa early as 1951 the Army Quartermaster Corps began to
sponaor a &mall amount of research in vadiation preservation of
food relaied to specific Armmy nesda, Armmy activities in thls fleld
intreased rapidly over the next few years. By the time of the
April 1954 hearings of your Subcommittea on Research and Development
relative to the use of 1ectopes 1n agriculture, the Subcommlttee .
was informed of the impending transfer of primary responsibllity
to the Army Quartermester Corps. Becausa of continued expressions
of intereat 1n radiation praservation of food by many membears of
the Joint Commlttee, =2 public hearing was held on the over-all
progrees and potentials of the program on May 9, 1955, At that
ss8slon the poasibility of broadening the scope of the Army
project to include eivilian interests and to get it progressing an
rapidly as poEsible was discussed,

5. In Auguat 1955, following the Jolnt Committaee hearing,
& plan was devised to place the program on a naticonal basls, Follor.
ing approval of the plan by the Ssoretary of the Amy and the
-2-1




Secretary ol Defenne, the bhroader progranm on radiatlion procesaed
Tocd was launched on November 22, 1955, A full review of ths
current state of the art and program plans was presented by
Dapartment of Defense represeptatives hefore the Atomic Bpergy
Coymisslon, The Defense Department expressed optimiem over the
eventual gueceem of the program. The need for a more broadly
based effort was brought out, with particular raference to the
Commisalont's continued asslstance in the muelear and radiation
aapects of the program, B8pecifically at that time the need was
axpressed for a very large gamma-ray source for pilot-plant scale
irradiation of food and assistance requested on the deslgn, funding

and constmetion of a sultable gamma-ray producing reactor.

6. The food irradiation reactor was one of two radiation
sources proposed for the planned food proceasing pllot-planst.
The reactor, 24 Mev linear accelerator and a food procenssing plant,
gonetituted the main components of the U.8, Army Ionizing Radiatlon
Center planned for Stockton, California.

T. The Commiassion agreed 1n December of 1955 te £ill the
Army requirement for the food irradiatlon reactor and place a
$3,000,000 item sn lta fiseal year 1957 budgat for this purpose,
Te fund for the devalopmant of tha non-melear portion of the
USAIRC, the Department of Army programmed $#,5n0,000,
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8. Prior to letting the contract for design and construction
of the Food Irradiatlon Reactor a full reevaluztlion was carried
out on the desirabllity of proceading with the reactor as the ganma
radlation source, Thiz reevaluation Induded ¢onsideratlion of
tYechnlcal diffilculbties being experienced due to the corrosive
propartles of the lndium sulfate loop propoged for the reactor and
the recognition that a Cobalt-50 Ffacllity appeared to offar a more
practical aource of gamma radiation., Because of the subatantial
nature of tha corrosion prublam.aﬁd the datermination that a
Cobalt-60 irradiztion facllity was & cheaper and more readily
avallable gamma radiation source, the reactor project was cancelled
by the Department of Defensa. In fturn, the Commission was requested
to deslgn, construct and test operate a Cobalt-60 high intensity
food irradiator as the gamme radiatlon source for the 3tockton
Taclllity, using Army funds,

9. In early 1958, the Aasistant Secretary of Dafense for
Researsh end Engineering provided performance specifications for the
Cobalt-~-60 racllity and requested a cost estimate, Subsequently,
$2,500,000 was transferred to AEC from the Armuy for the project.

In July 1958, AR( contracted with the Curtias-Wright Corporation for
the design, construstion, and test operation of the High Intensliy
Food Irradistor, 28 the facility wae called. Approximabely
$400000 has baen apent to date on regearch and davelopment and
deslgn phases of the project. In accordance with recommandatlions

- i -




of the Quartarmaster Corps, the HIFI contract has baen continued
with minlmal effort, but including continuation of deslgn studles,

10, Irradlation facllities at tha Materials Testing Reactor,
the aArgonne National laboratory, and tha Commisslonts Savannah
River plant have been the chilef AEQ scupess utilized to date by
the Department of Army in the food program. Additionmally, the
Commipsion has produced the radiation sources for the food irredid-
ticn work being conducted by the Department of Army at its
installstion at Dugway, Utah,

11, Thue the Commiassion's prinecipal technieal role in the
national radiation pressrvation of food progwam, sinee Chis program
has boesn administorad by the Department of Amy, bas been the
favelopment of suitable radiation sources and irradiation faeilities,

12, 3hortly after the Army on October 22, 1959, announced
the deferral of 1ts Radiation Center, the General Manager authorized
the ABC representative on the Interdepartmental Committae on
Radiation Pressrvation of Pood to suggest that the Committee fortma-
late a national civilian prograt on radlation processing of Lood.
The suggestlon was adopted and an ad hoe¢ panal was established
to develop such a program and to recommend individual agency
responsibllities, On Jamuary 7, 1960, the ad hoc panel made a
preliminary report., Thls will be considered by the Interdepari-
mental Committee on Jamuary 26, 1960. 1f supported by the Committes,
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the program will then be reforrad o each member agency, including
the Commiaslon and the Department of Defense, for conslderatlon.

13. In concluslon, from the very beglnning of govermment
support of research on radiation processed food the Commission
has malntained an interest in fostering, encouraging and developing
the natlopal program on radlation preservatlion of food, Ue
continue to belleve that a coordinated national program can be
ecarried through with likelihood of success and that the domestlc
and international benefits would be substantial,
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1582¢h ARG 2. AEC 719/30 - JCAE ﬁearing on Food Irradiation

Meating

1-11-60 The General Manager intraduesed a proposed Commisailon

s

‘Jﬁmﬁiairﬂatatemant to be presented at the JCAE Hearing on Feod Irradlation

ascheduled for January 14, 1950,

Mr. Graham expreased skepticlsm abeout the food irradiation
program, noting that serious questlions had been reised in ths
precaading montha about cancer producing agenta in foode, and he
s21d 1t seemed difficult to Justify food irrsdiation on economic
grounda when freezingz is relatlively lnexpenzive, Mr. Floberg
3ald he believed a& baaic acientific program was needed in order to

better understand the affects of lonized radiation on food.

The Commiszioners adjourned the meeting at this polnt, atating
that they would continue their dlscussion of AEC 719/30 during

the ngon hour, **
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ATOMIC ENERGY COMMISSION

JCAE HEARING OF FOOD IRRADIATION

Hote by the Secretary

The General Manager has recommwikied that the attached
report by the Dirsctor of Isotopes Development be circulated for
discussion and for review of the proposed atatement to bhe

prusented at the JCAE hearing on Food Irradiation on Januery 1i,

. 1960,

W. B. MeCool -
Secretary |
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ATOMIC ENERGY COMMIISTON

JCAR HEARTNG OF POCD IRRADIAMION
Report to the General Manager the
DIrector, OIrice OF Isoﬁcgps ﬁeveIdﬁ@hnt

1. The Joint Committee on Atomic Energy has called an

open hearing on food irradiation for Thursday, January 14, 1960.
The Army and AEC have been requested to provide principal

witnegseg and to have prepared statementa to present,

2. Membera of the AEC and JCAE staff have dlscussed the
general soepe and agenda of the hearinga. The JCAE ataff plans
that Army witnesses will lead off the hesring. Durdng gquestioning
of the Army witnesses, AEC witnesses may be called upon to comment
on Army testimony. Dr. Aekeranld wlll then read the AED prepared
statement (Appendix "a") and answer queationa, Dr. Schilling,
Deputy Directer, Divigion of Blology & Medieina, will be pregent
to angwer questions asked of AEC coneerning health aspects of
food irpadiation. A few industrialwltnesses will then be called.

3. It ia anticipated that the hearing will be concemed
principally with {1) the Army's declsion te defer oconstruction
of the U,8, Army Ionizing Radiation Center {USAIRC), Sharpe
(leneral Depot, Stockton, Californiz, and (2) the reduced food
irradlation pregrem how under conaideration by the Army. It 1s
to be anticlipated that AEC wltnesses Will be questloned concerning
the AECY's role and attitude toward the Army .astiona, Appendix "B
setas forth specific types of questions that 1t 1s anticipated
wlll be aaked and proposed replies therelo.

4, In addition to the Army matters, it is quite likely that
AEC witneazes wlill be asked to teatify concerning what sort of
-1 -




OEEICIAL
OFPICIAL ﬂ ONLY

elvilian radiation processed food program should be carried out

and what role the AEC should play in it. Due to the formative
stage of plans for auch a program, it 1s proposed thabk, if possible,
AEC witnesses avold discussing such plans and particularly avoid
committing the AEC to a program at this time., The JCAE staff has
Indicated 8 willingness to accept replies tov this effect on the
besip that a later hearing might be called tc discusa the

eivilian program, However, since JCAE members, despite the staff
sttitude, may pregs AEC witnesses for AEC plana for & food redlia-~
tion program, it is desirable that tha Commission consider |

present plens and provide guidance o the witneases.

5. Shortly after the Army on Ochober 22, 1959, annnunned.tha
def'erral of 1ts Radlatlon Center, the General Manager authorized
the AEC repregentative on the Interdepartmental Committee on
Radiatlon Preservatlion of Food %o suggest that the Committes

fermulate 2 national civilian pregram on radlation proceapsing of
foed., The gugpestion was adepted zand an ad hoe panel, chaired by
Dr., Aebersold, was establlshed to develep auch a program and to
recommend individual sgehcy responsibilities. On Jarwary 7, 1960,
the ad hoe panel made a preliminary report. This will Pe con-
sidered by the Interdepartmental Cemmittesa on January 26, 1960.
ir supperted by the Committes, the preogram will then be referrsd to
esch member asgency and department rfor coneideration. An outline
of the proposed program follows:
a, The progrem would concentrate upon low-doae {reat-

ment to extend shelf life of perishable {cods, including

meat, fish, vegetableg, and frults, ag the most immediste

clvilian application of radiation to pregserve foods, both

from a techniesl and aconomic point of view. (Note: Te

date nearly the total Army program has been on high dose

aterilizing treatment to preserve food for long temm

storage without refrilgeration. The proposed civilian

program assumes that the Army Will contlnue to atudy
high dose effeots.} .
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b, The program ls based on the assumption that through
development of radietion processing techniguea for a
few types of food, proof of their whelesomeneas, and
by eatablishing their ccommercsial ancoeess, industry willi
be prompbed to extend indeperndently the Gechnology
throughout a broad spectrum of food.

¢. Program adminiztration, including budgeting,
contracting, aml reporting, would be carrlied out by
one eggency =-=- the atcmic Energy Comaltesion -- wlth
the Interdepartmental Commibttee coordlnating the program
intereats of all member agencies, It is proposed that the
AEC be the operating agency because (I) much of the
food process development werk required involves radletion
source technology &nd radiatlon engineering, and (2) the
radistion procesged faood program would dbe a principal
facet of the nation's Atome-for=-Feace program,

. d. Operzting fund lievels for the proposed program are
as follows:

FY 1960 ©FY 1961 FY 1962 ©FY 1963 FY 1964 FY 1965
{millions) &.4 $.9 $1.5 $1.7 $1.7 $1.7

The program calls for early conatruction of food
construction facilities estimated to cost $1.4 militon to
suppert »egearch and development efferts. These con-
gtruetion funds will not he required if Army funds
currently avallable for the deferred Stockton radiation
center can be used to bulld a National Radlatlon Processed
Food Reserrch and Development Center which would Dbe

ahared by both the eivilian and Army programs.

7. The Directer of Isotopes Development considers the

forsgoing proposed e¢lvilian radlation processed food program
. to bs a sound one, stubject to further atudy of the faclllitles
required to meet both the oivilian and military needs and final
ascertaimment of the DOD program. However, the Commlssion, 1in
conaldering the proposed program and the role 1n it proposed for
the AEC, should be aware of the following fiscal problemas:
8. The Director of Isotopes Development states that
fundes avalilable for the Isobtopes Developuent Program

in PY 1960 are fully committed, Further, in FY 1961

guch funding c¢ould be accomplished only by drastic
ecurtailiment or elimination of other major program
antivities,

It should be noted that in 1te final actlon on the
AEBCt's fiascal year 1960 budget eastimatem, the Congress noted
in 1ts Conference Report that the amount asllowed for the
. Taotope Developmant Program was $U4 milllon. Although there

-3 -
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ig sufflecient appropriatlons availables through underruns
in other programs to fund the propesed 1neranse of
$400,000 for Isotopes Development in 1960, it would
necespitete a8 roaquest to the Appropriaflons Commltiee
to secure thelr approval for lnereaslng thils progran

by the raguired amovnt.

b. With respect to the incresse reguired for figoal
year 1961, 1t would have to be met from the $4.5 millioen
preaantly budgeted for the Iactopee Development Program,
or, if the Commisslon determined Chat the base program
was of sueh high prierity that the food radlation increaze
eculd not be accommodsted, 16 would require a deacrease in
acme other program in order teo provide the fundas., Since
the 1961 budget is already in print, it would appear
that such an adjustment, 1f determined upon, should be
transmitted tc the Congress after the FPresident's budget
haa gone forward,
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APPENDIX "A"

AEC TESTIMONY FOR JCAE HEARING ON THE NA3.I0ONAL PROGRAM
T FOH HESEANRCH UN HADIATION PRESERAVANICH OF

Brief History of Role of AEC in the Program

1. 43 you know, the Atomlc Energy Commlasion has had an
early and continuing interest in the possibilitiea of radiation
preservation of foods., Az pointed out in previous hearings
pefore this Committes, ilonizlng radiation glves promise of belng
an important large scale applleestion of the peaceful atonm,
Sinee the production, processing and dAlstribution of food isg
the largest industry in the world, a new development which
glves promise of improvement in food availabllity amd in the

faod economy would have important, world-wide consequances,

2. During early 1950, the Aftomlc Energy Commigaion began
gerloualy to look for ways to utilize advantageously the vast
amount of waste fisglon products accumulating frem nuslear
resctor operations. The potential of certaln fission prodmnte,
auch g8 Cesium 137, a long-life gamms ray emitting radiolsctope,
looked very promlsing., Under the general asupervision of the
Atomic Energy Commisaion, a series of researoh contracts were
initiated to inveatigate the poseibilities, The contractors
included the Massachusetts Inetitute of Technolegy, Univeralty
of Michigan, Food Research Institute, Columbis Undveraity, American
Meat Institute Foundation, Stanford Resesrch Institute, Rrockhaven
National L[aboratory, Natlonal Canners Association, and the Vitro
Corporation,

3. To stimulate ilnterest in the fleld, the Ceommission pro-
vided kilosuris Cobalt-00 gamme sources for small-scale research
-5 - Appendlx "a"
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Arvadiators, The Cirst reciplants were several of the above-
nemed institutions and the University of Chicago. The Commisaion
has continued to produce radicisobope radiatlion sources amd to
develop gemma scurce technology to meet the lncreasing needs for
advancing 1irradiation technology.

4, As early a® 1951 the Army Quartermaster Corps began to
sponsor a small amount of research in radiation preservation
or food raiated to apecific army needa, Army activities in this
rield irpreased rapidly over the next few years. By the time of the
April 1954 hearinga of your Subcemmittee on Research and Develope
ment relative %o the use of isotopes in agriculture, the Sub=
committee was infarmed of the impending transfer of primary
responeibllity to the Army Quartermaater Corps, PBecause of cone
tinued expressiona of interast in radiation preservaticn of food
by many members of the Joint Commlttee, & public hearing was
held on the over-all progress and petentials of the program en
May 9, 1955, At that session the Subcommittee on Researah and
Development requested the Army Yo broaden the acope of its
projact €5 include civilisn irteregts and to get it progreassing
as rapidly as pessible,.

5. In Aagust 1955, ag the result of the formally expreased
deaires of the Joint Committaee, a plan was devised to place tha
program on & natisnal basis, Following approval of the
national plan by tha Secretary of the Armmy and the Secretvary of
- Defense, the national program on food irradiation wez launched on
November 22, 1955, by a full review of the surrent state of the
art and program plans precsnted by Department of Defense representa-
tives before the Atomic Enerpgy Commission. The Defense Department
exprassed optimiam cver the eventual success of the program,. The
nesd for a more broadly based effort was brought out, with

- - Appendix "A"
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particular reference to the Commisalon!s continued assiatance 1n the
nuclesr and radistion aspeots of the program, Specifically at

that time the need was expressed for & very large gamma-ray

pource far pllot-plant scale irradlation of food and aessistance
requested on the desigh, funkding and conatruction of a sultable

gamna-ray producling reagtor,

6. The food irradiation reactor was one of twe radiation
aources proposed for the planned food processing pilot plant,
The reactor, 24 Mev linear accelerator and a food proceseing plant,
gonetituted the main components of the 7.8, Army Ionizing
Radiation Center planned for Stockbton, Califernia,.

7. The Comminglon agreed in December of 1955 to rill the
Army reqguirement for the focd irradilstion reactor arkd place a
$3,000,000 item An ita fiscal year 1957 budget for this purpose,
To fund for the development of the non-nuclear portion of the
USAIRC, the Department of Army programmed 4,860,000,

8. Prior to letting the contract for design and construction
of the Food Irradiatlon Reactor a full reevaluation was carriled ouf
on the desirabllity of proceeding with the reactor as the gamms
radiation sourca, This reevaluatlon included consideration of
technieal difficultlies belng experienced due Lo the corrosive
propertles of the 1ndlum sulfate loop proposed for the reactor
and the recognitlon that a Ccbalt-60 fasility appeared bo offer a
more practical source of gamma radlation. Because of the sub-
stantial nature of the corrosion problem and the determination that
a Cobalt=60 irradiation facility was a cheaper arnd more readily
avallable gamma radiation source, the reactor project was cancelled
by the Department of Defense., In turnh, the Commiasion wap
requested to dealgn, conatruct and test operate a Cobalt-60 high
intensity food irradiator as the gamma radisatlon source for the
Stockton facllity, usaing Army furnds,

-7 = Appendix "A"
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¢, In early 1958, the Assistant Secretary of Defense for
Rasearch and Engineering providad performance specifications for
the Cobalt-60 facility and requested a cost esbimate. Subee-
quently, $2,500,000 was tranaferred to AEC from the Army for the
projeect. In July 1958, AEC contracted with the Curtlss-Wright
Corporation for the design, construction, and test operation of the
High Intenslty Food Irradiator, as the facility wees called, Approxi-
mately $350,000 has been spent to date on research snd development
. and design phases of the project, In zccordance with recommenda.
tiong of the gmartermaster Corpg, the HIFI contract has been
continued with minimal effort, but including continuation of

desigh studies,

10, Irradiation facllities at the Materials Tepting Resctoer,
the Argonne National Laboratory, and the Commlssion's Savannan
River plant have been the chief AEC sources utliliized to date by the
Department of Army in the food program. Additionally, the
Commission has preduced the radiation gsourcea for the food irradia-
tion work being conducted by the Department of Army at its
. inatallation at Dugway, Utah,

11. Thus the Commlasion's principal technleal role in the
natlenal radiation preservation of food pregram, since thig program
has been adminiatered by the Depsrtment of Army, hag been the
development of suitable radlation sources and irradietlon facilities,

12, Bhortly after the Army on Oatober 22, 1959, amnounced the
deferral of its Radiation Center, the Genersl Manager authorized
the AEC representative on the Interdepartmental Committes on
Radiatlion Pregervation of Food to auggeat that the Committee
formulate 2 nstional ¢ivilian program on radiation proceesing of

. food. The suggeation wag adopted and an 8d hoc panel, chaired by
-8 - Appendix *a"
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Dr. Paul C. Aebersold, Director of the AEC's Office of Isobopesn
Davelopment, was established Ho develop such a program and Lo
recommerd 1ndividual agency responsibilities, ©On Jarnuwary 7, 1960,
the ad hoc panel made a preliminary report., This will be con=-
sldered by the Interdepartmental Committee on Jamuary 26, 1960,

If aupported by the Committee, the program will then be referred

to each member agency and department for conalderation.

13, As soon as the Interdepartmental Committes has formally
made 1ts recommendations o a nationgl elvilian program for

. radiation processing of food, the proposed progrem will be studled

by the Commlasion a&s well as by the other agencies involved,
incleding the Bepartment of Defense, Tha Commission will then
forward tc the Joint Committae the preposed program of the
Interdepartmental Committee and will furnish the Commission'a

comments thereon ss soon as possihble,

14, In conclusion, from the very beginning of goverrment
support of research on I'ood isradiation the Commission has main-
talned an sotlve role in fostering, encouraging and develoeping
the natlonal program on food irradiation. We continue o believe

. that an sggreassive, coordinated national program can he carrled
thyough with likelilhood of succesg and that the domestic and
internationa}l benefits would be very great indeed,
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APPERDIX "PB*

ANTICIPATED GQUESTICNS AND PRCPOSEDR ANSWERS

Wae the AEC eonsulbed by the Amy in advance of the latter!s
declolon to defer construction of the Army Radlation Centar?

Neither the Commlaglon nor 1te staff were consulfed on

the Army's decision to defar conatructlon of the Army
Radiation Center. By letter of October 20, 19593, from the
tuartermaster Qeneral, the Commlasion was formally notifled
of this decision. A few days prior to thls the AEC recelved
and commented upon & proposed press release on the declaion.

Did AEC conhcur in the proposed press releaga?

AEG 4id not concur in the proposed presa relesse on the
ground that 1t contained ztatements indicating that the
declsion was being made, at least In part, on the basis of
results from the Army wholeaomeness program indlcating
toxleity in food due fto irradistion. On the basis of
information developed by the Army wholesomeness program and
which had been seen by ABC staff, such a conclusion would
not be warranted.

The proposed release was then revised by the Army gnd was
concurred in by AEGC.

Does AEC concur in the Army's declsion to defer conatruction
of the Army Radiation Centier?

AEC hae not attempted to evaluate the Army's declsion, since
the Army has based 1ts decision in major part on millkary
logistlcal considerations. AEC abaff had glven informal
advice to the Army prior to the decision, recommending that
the facility would be more useful if designed for
experimental work rather than as a pilote«plant, The Commis-
slon does believe that facllitles for davelcpment of techni-
gues for radiation pracessing of food are needed by the
country,

What 1as the technlical oplnion of the AEC of the adeqguacy
of the Army's wholezocmeness program and of the findings to
daete of that programi?

The Army's wholescomenesas program was deaigned by the
Department of the Army, Office of the Surgeon enersl, with
the full cooperation of the Federal Drug Administration to
egtabliash the sultablliiy of irradiated food for unrestricted
use for human consumption of the military and ecivilian
population.

The AEC aonsliders that the Army!s wholasacmeness program in
genersl wes well conceived and is s very valuable program.
Being a program of long duration to be carried ocut with
1imited funds, it is only to be expected that certsain
experinenta, in reatrospect, may be deemed to be of doudbtiul
valldity. Also, 1t was recognized from the outset that all

- 10 = Appendlx "B"
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desirable parallel control experimenta could be performed
within available funds. ©On the basis of results which the
AEC has seen to date, it would seem that the general
results of the program should accomplish its original
objective.

What 1s the technical opinion of the ARC as to the
significance ol certzin adverse biclogical arxl phyailo=-
logical abnormalities observed in aome experimente under
this progrem?

On the basis of results of the program whiech the AEC
haz seen, its does rt appear that certain adverase
physlclogleal effects obaerved in experimental animals
aye the yesult of the consumption of irradisted foods
per se, It is Co be aspecifically noted that:

(a) Physiologloal effects observed cccurred in an
extremely limited number of snimals and are not
atatliatlcally meaningful.

(b) Considereble guestlon exista regarding the
gclentifie adequacy of some experiments conducted
where these effects were obhservad 1in terma of
anime) tesats and contrcl groups maintained, diets
gestatvlisghed, ete,

{c) The adverse physiological effects being ocbsarved
would not be uncharacteristic in animals malntained
on a diet largely made up of boliled meat, for
axample, where the heat from the cooling process
breaks down vitamins arnd other essentlizl dletary
eonatituenta,

Deacribe the eivilien food irradiation program which the
AEC conalders %o be needad,

As pointad out in our cpening statement, the Interdepartment-
al Committee on Radlation Praservation of Food is ocurrently
developing a recommended naticonal civilian progrem for
radlation proceseing of food. Such & program will be
referred €& the Commlasion as well &8s €o the other member
agencles and departments in the near future., It would he
premature for the Commisaion to comment on such a program
untll it has had the copportunity %o consider the Committeets
recommendations, When the Committee's report is recelved,
the Commission will tranemit a copy to the Jolnt Comnmittes
and provide Commlasion’s c¢omments therecn as asoon as poaalible,

Deperibe the experimental lrradiation facllitles which the
AEC helieves ahould he constructed,

It ia our understanding that the national civilien program
for rediation processing of food now belng developed

by the Interdepartmental Commifftee on Radiation Preserva-
tion of Food will include recommendations as to experimental
facilitlies needed, It would be premature for the {ommission
to comment on such facilities undll it Las had the oppor-
tunity to ¢onslder the Committee's recommendationa. When the
Committee's report 1z recelved, the Commispion wlll transmit
a copy to the Joint Committes and provide Commiasion's
comments thereon am =oon aa poasible,

- 11 - Appendix "B"
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8. @ In General Luedecke's letter to Mr, Ramey dated November 19,
1659, 1% As stated that "It is our opinion that the most
gignificant civillan application of radiation to preserve
food, both from & teehnical and economle viewpoint, is
low dose treatment fto extend shelf life of perlshepls
foods." Ard later , . . "We believe that perlous con-
sideration should be glven to reorientstion of the National
Program for Irradlation Preservatlon of Food with a
focus on low dose treastment,”

Why does the AEC believe that the clvililan program should
concentrate on low doge food preservation?

A In making the above statementa, the AEC assumes thzat the
Arpy's program which emphasizes high doae food preserva-
tlon will be continued,

Emphaegis in the e¢ivilian program ghould be ¢n low dose
treatment to extend shelf life of perishable foods because
in the United States, and a large portlon of the world,
Tood lozses are most subkstantial 1n the chain of supply
batween the producer and consumer. Extension of shelf
life for a few days or weeks would be of signiflcant
consumer and economic lmportance.

Furthermore, certain radiatlon effects on food not relating
to wholesomeness for consumption are greatly reduced

in low doee treatment as compsred to high doss treatment.

By thia we mean such factors as change Iin taste, coler and
taxture of the food which can have gignificant peyehologiesl
effect on a clvilian oconsumer making a decision to purchase,

It is believed that low dese irradiated food aan be

gucceasfully introduced into the econsmy at a much aarlier
date than foods preserved through high ievel treatmant,

l - 12 - Appendix "pg"
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ATOMIC ENERGY COMMISSION
WASHINGTOW 2, . .

ke 2 ms;""f

MEMORARIUM FOR CHAIHEMAR MUCONE
SUBJECT: U, 8. CIVILIAN BADIATION PHEQERVATION OF FOOD PROGRAM

By your memorepdun of December 14, my recoomendaticns lmve been
requestsd ocncerning the ARC poeltion in regard to tha radistion
prosepvation of foods progras and the staps we sbould taks %o
inmplement cuch & progrem, in light of the recent Army actions de-
ferring the Jonlzing Radiaticn Canter.

I baliove that the Comnission hae e definite interast in tha
dowmlomaat of tachnology for rediation preservation of foods.
The post lmpsdiate intzrest 1s lo civillan application of radia-
tion %0 prescerve food bLoth fram & technical and cconomic views
point by low dose treatment to exiend shelf life of perishehis
toods. Eugphasis to date gpdey the Department of Aray progran

. bhan bean on high dose sterilization treatment far long tero

storage vithout refrigaretion.

it wmld appear that a mmber of govermnent agencies have similar
interests in devaloping & matiomal civilian program for rediation

by Pebzuary 1. This should provids w eovnd mechanisn o more
clonrly defining an sppropriate rale for the ARC with respect to
radiation preservation of foods. I will keep ike Commiseion ad-
visad concernigg the Interdepartmental Comnittes'es actiona.

mmnmmmmwwdeﬂmﬂtmm%m&am
be, I belleve 1t vould be premature to decide upon the part that
any AFC laboratory should play im the program.
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UNCIASSIFIED . ABC T19/29
Decenber ik, 1959 sopy no, _ 28

ATOMIC ENERGY COMMISSION

JCAE REQ : N U.S; RADIATION
e e e

Note by the Becreiary

L , [; .
The Gendral) Manager has requested that the attached letter
to the Jolnk Committee on Afomle Energ# be circulated for the
information of the Cofmission,

W. B. MeCoo]
Seoretary
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UNTTED 3TATES
ATOMIC ENERG@Y COMMISSION
WASHINGTON, D. C.

November 19, 1959

Mr. James T. Ramey

Executlve Director

Joint Commitiee on Atomic Energy
Congress of the Tnited 3tates

Dear Mr. Ramey:

This responds to your letters of October 27 and 28, 1959,
in whieh you request comments by the Commiszlon on

(1) the recent action by the Department of the
Army to defer construetion of the U. S, Army
Yonizing Radiation Canter, Stockton, California,
with partlcular reference to the atated selentifile
basle for this actlon,

EE} the dispoaition of the $3,000,000 in AEC
I involved in AEC-DOD projeets 57-¢-6, Food
Irradiatlion Facillty, and

(3) the Commizsion’s plans for the food
lrradiation program following the deferral of
the Stockton project,

The following remsrks are presentad 1ln regponse to the
specific gueationa raised by you.

1. The Department of the Army arrived at ita
dacision for deferral of the Radiation Center
without prior consultation with the AREC, Based
upon: the Commlazlon's knowledge in this matter,
however, the Department of the Army's deciplon
was predicated upon the fact theat:

a. Certain physlologleal problema have not
yielded to solutlon in the laboratory. Theae
Inelude tha queetlons of pessible effects of
radlatilon-preserved foods on fertlllity, vialon,
and the eardlo-vascular system.

b. A current need exizts for ocritical re-
evaluation of present econcmic Justification
of radistlon-preserved food wilthln the military
enstablishment to show preclsely how strategie
and tactlcal adventages wlll accrue to the Army
from the use of radiastion-preserved food,

2., With respect to possible adverse physiologlcal
effects of radiation-preserved food, the welght of
prresent evldence indlcates that any such effects
obaerved to date 1n experlmental animals are not the
result of the consumption of the lrradiated food per se.
it 15 tc ke speciflcally noted that:

-1-|
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a., Phyasilologlcal effects observed occurred in
an extremely limited number of animals and zre

not atatistically meaningiul.

b. Considerable guestion exlsts regarding
the seclentific adequacy of many experliments
conducted in terms of animal testa and control
groups malntained, diets establlished, ete.

¢. The adverse physlological effects belng
observed would not be uncharacteristlc in anlmals
maintained on a dlet largely mede up of bolled
reat, for example, where the heat from the cooking
process breaks down vitamins and other essentlal
dietary conetltuenta.

3. The Commission has been advised by the Army
Quartermaster Corps that 1t is to proceed with the
Cobalt~-60 High Intensity Food Irradlator project
which the Army funded as follows:

a. The contract which the Commission has with
the Curtiss-Wright Corporation to design,
conatruct and btest-operate the HIFI be contlinoued
with minimal effort.

b. Cobalt.60 production by AEC for the HIFI
be deferred until the radiation source raquire-
mente for the revised program are determined.

¢. The deslgn phases of the HIPI work now ln
progragse be continued pending a review of source
requirements.

In the meantime, the Army is re-determining need
for and type of radiation facility requlred to support
the redefined research program for radiatlon
preservation of food now being developed, The Army
Quartermaster Corps has requested the Commisslion to
provide recommendations by Movember 10, 1953, on &
modified gemma radiation faeillty to support the food

resaareh program.

4. Project 57-c-6, Food Irradiation Reactor (FIR),
wag gbandoned because the Dopartment of Dafenee
favored a Cobalt-60 food irradiation facllity to be
funded entirely by that Department. This project was
reseindad by Publie Law §5-590, dated Aupust 4, 1958,
Referenca 18 also made to the letter of March 18, 1958,
from the Chairman, AEC, to the Chalrman, JCAE,
regarding the project. Funds approprlated tec the
AEC were reflected Ain the oarry-over availlable for
application to the FY 1959 regqulrements,

S+ It 13 our oplnion that the wmost significant
civiiian application of radiation to preserve food,
both from a technical and economie viewpolnt, lg low
deoae treatment to extend ahelf 1life of perishsble
foode, In the U.S, and a large portlon of the world,
food loases are mogt substantial in the chain of aupﬁgy
between the producer and consumer,. Emphasis under ¢
Army progrem hag been on high dose sterilliizing treatment
for long-term storage without refrigeration,

—E-—
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Aooordingly, we belleve that the national
program for radlation presepvation of food ahould
be reoriented with a focus on low dose treatment,
The Coumlsslon staff plans tc take the initimtive
in presenting thie viewpoint to the Interdepartmental
Committee on Hadiation FPreservation of Food at its
meeting on November 24, 1959. The objsctive would
be to davelop wlthin the framework of the Interdepart-
mental Commlttee elements of & revised national
yrogram and Individual Agency responslbllities.

Sincarely yours,
/8/ A. R. luedecke
General Manager
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UNITED STATES GD‘VEH.&NT

Memorandum
Panl O. Aeberscld, Directo Fane 12, 1959
o ‘Office of Laotopas Dﬂglop:;gnt DATE: g

FRGM :'u‘f. BI H&cﬂ'ﬂl, sﬂm

COMMISSTON DECYSTON ON ABC 773/5 - RmnTmH Pmczssxm PACTLITY
SUBJECT: 40 g SODIUM GRAFNITE REAGTOR, HALLAM, §

SYMBOL: SECT:AHE

1. This mamorandum suparsedes owr memorzndun dated June 9, 1959,
subject ag abova,

2. This will confirm our telephofie actification on June 9, 1959,
that at Meating 1518 oo Fune § the Commiszalent

4+ Dstermined that conztiuction at this time of a radlation

ﬁrocoaaing facility at the S3odium Graphite Rosctor, Hallam,
should not be supported;

bs Noted that the mapport of construction of a ragistion
processing production facility at the Sodium Graphita Heactor,
Hgllem, Webraaka will be conaidered agaln when and if the
approprisbe conditions in paragraph § of AEC 773/C are satlsfiedy

c. HNobted that the construction of an expsrimental radiation
processing or source emginssring facility at Hallam will be
¢onaidared in the futurs if regearch and development regquirs-
mants becoma evident in thess areas which could be sccormodated
by such a2 facility;

d. XNo that the present construction authorization
for the Hallam Heastor includes desipn features which will
parnit fature installatdon of a radistion processing facility
or an experimental facillty, snd that this capability will be
maintained;

e« Noted that 1t 1s not deemed necessary to advise tha
JCAE of this actlon; and

f. HNoted that no news roleuse will be isousd.

3. Ths General Mensger has directed you to take the action nacessary
to implement this decision. Copies of pertinent cortespondence should be pro-
vided the Office of the Secretary.

gt Geoneral Manager
Aagt, Gen, ngl for Adn,
A’Btl Gen, ngl- for RELD
Ggrara) Counmel
Director, Reschor Development R A L
b. C. Office T
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DATE: . .

INDEX: MATERTALS-12-Waste Procassing Ll Discosal

T

FROM:

SUMMARY: AEG 773/51 RADIATION PROCESSTHG FACILITY AT THE SODIUM GRAPHITE HEACTIUR,
HALLAM,NERRASEL. To consider contruction of a Radlation Processing
Facility at the Sodium Graphite Resctor, Hallam,Nebraska, In Juns,
1958, AEC contracted with Atomics International for a foasibility
study amnd preliminayy design for an irradiation faeility for the
CFFD sodium grathite reactor, At Mig, 1421 om 10-31-38, ths Comm,
requested recommendatlions comgerning AEC support of such a Sodium
2h radiation processing facility at Hallam,

FILED:

INDEXER: I RtA=6=Conuners Public Fower District

REMARKS:; date of peperi é+4-=59

U. 8. ATOMIC ENERGY COMMISSION

CORRESPONDENCE REFERENCE FORM

W U ¥ GOVEANMINT BRINTINE GFFIGE 1901 + S0d)?
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TFED STATES GOVERNMENT

10 : Fraonk K. Pittman, Pirector DATEpgbruary 10, 1959
Mvision of Reactor Development

FROM i W. B. MeCool, Secretary
! Y
sUBJECT:  COMMISSION DECISION ON AEE 182/113 - PHOSRAN FOR IMPLEMENTATION OF
WUCLEAR POWER PROGRAM OBJECTIVES

SIMBOLc  BBCY:AHB

1. At Meating 1467 on February 6, 1959, the Commission:

Approved, ac revised, the progran outlined in ABC 152/113
for implemantation of Huclear Power Program oblectives zet forth

in ABC -‘-'r#f:i:i vhick was approved at Meating 1466 on Fabruary 6,
1959,

2, You will recall that during the dfscussion of 4RC 152/113 the
Commd wsioners requastied a report on tha wifeces of sodium coolant on valves,

pumpe, and other equipment now under inspection ax part of tha SBANOLF godium
cocled reactor.

3. In gddition tha Commissioners requested & review of tha Rallum and
Chugach contracts to determina tha powstibility of changing the reactor design
to 8 Weter or an organic syptam, or delaying the projeet to improve the sodiuvm
desfgn, The Commissionere had no objection to staff meetings with Hallem and
Chugeeh representatives,

§. The denaral Menager has direetsd thet you teke tha spetion necessary
to implement this decicion and to meat the requests in pevegraphs 2. amd 3. sbove,
Copies of pertinent correspondénce eéhould ba provided the 0ffice of the Secretary.
If vou wish, we will circulatea to ths Commigeionars an information paper on the
rasults of tha BEAWOLF ryesctor study.

ce: Genaral Manapey
Aspt. Goan. Mgr., for ddm,
Ganeral Counsal

Controller
p. L. bfﬁea-{ &
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UNCLASSIPIED ARC 719/26
December 8, 1958 GOPY NO,__ O%

ﬂTﬁg@ﬂ ENERGY COMMISSION

PRESERVATION OF FOODSTUFE

Note by the Secretary

The attached letter from the Dlrector, ICA, is c¢lrculated
for the Information of the Commlssion., The attachment has been

referred to the Ddvision of Reactor Development.

W. B. #McCool

Secretary

DISTRIBITION COPY MO,
Secretary 1
Commigsioners 2 -8
genergl Managar g
Deputy Gen. Mgr,

Agst. Gen, Mgr, g
Asst. Gen, Mgr® R&ID 1o
Asat, Gen, Mgr, Adm, 11
General Counsel 12-15
Biology & Medicine 16
Congtruction & Supply 17-18
Finance 19-21
Infoprmation 22-25
Inspection 24
Operationg Analyasis 25
Production 26-27
Resctor Development 28-30
Regearch 31
Secretariatb 3e-37
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TINTERNATIONAL COOPERATION ADMINISTRATIDN
WASHINGTON

OFFICE OF
THE DIRECTOR
November 26, 1958

MEMORANDOM FOR: The Honorable John A. McoCone
Chairman, Atomlc Energy Commigsion

The Honerable J. R. Killian, Jr.
Spacial Assistant to the President
for Sclence and Technology

SUBJECT: Preservation of Foodstuff

It is expected that in the near future, ICA will mest
with the Department of Agriculture to dlacuss ways and means
vherehy we night reduce the cost of transporting and preserving
the surplus agricultural commodities whioch are antleipated to be
avallable for shipment overgeas during the next few years.

I think that I have méntioned to you before that the
;aige of these commodities might rub info several hillion
OLLAT'E . .

I think 1% would be most helpful 1f the AEC and Dr'., Killlan
could each provide us with one or more experts on thls subject,
Thelr mission would be to indicate to e what peasibilitles
there are in achieving soms sort of a miniaturization of the
commodlities themselves and placing them in a condition proof
from insects, rot, deterlioration, et cetara,

/8/ 7. H. Smith, Jr.
J. H. Smlth, Jr.
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UNITED STATES
ATOMIC ENERGY COMMISSION
Washington 25, D, C.

No. A-315 FOrR IMMEDYATE RELEASE
Tel. HAzelwood 7-783L {Wedneaday, November 26, 1958)
Ext, 3446

AEC SEEKS EXPRESSIONS OF INDUSTRIAL INTEREST
IN COCFERATIVE ESTABLISHMENT OF GAMMA IRRADIATOR

The Atomic Energy Commisgsion is seeking expressions
of interest by private firms and organizations in undertaking,
with Commission assistance, the design, construction and opar-
ation of a Gamma Process Development Irradiater for research
and development on industrial applicatioens of high-level
radiation.

This project iz part of tha Commission's program
for encouraging development and application of techmplogy by
which the economic value of high-lavel radiation sources -
such as Cobalt 60, fission byproducts and radiation from spe-
¢ially designed resctors — can ba realized in industrial
manufacsturing processas.

The Gamms Process Develepment Irradiator would be
designed for the eguivalent of two million curies of Cobalt 60.
It wonld have maximum flexibility for accommeodating radiatiecn
aources of different kinds and of varying sizes and shapes for
high-level irradiation (megarads) of solids, liguids and gases,

Cost of the facility is estimated to be $1,600,000,
execluaive of the cost of the radiation source.

In acegordance with ita pelicy of encouraging wide-
gpread private participation in the development and use of
atomic anergy, the Commisaion wishes to determina whether
aingle companias or groups of companiss would privately fi-
nance, design, construet and operate the irradiater, In
aupport of the project the Commission would consider providing

{more)
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up to one million curies of Cobalt &0 without charge, or
other reasonable proposals for Commission assistance. In
these c¢ircumstances it would be necessary that the irradiator
be available a substantial part of the time for use by other
private organizations at reasonable fees, and that the owner
work out satisfactory patent arrangements with these users.
It would also be required that complete plans, specifications
and cost data, both constructlon and operating, be awvailable
for public distribution, and that technology developad on
irradiation techniques, as distinguished from radiation
effects, be made public.

Interested organizations should write to the Di-
rector, Office of Isotopes Development, Atomic Energy Com-
mission, Washington 25, D. C. by December 31, 1958. To the
extent possible, a statement as to the nature and extent of
Commission support desired,-if any, should be includad.

Following receipt and evsluation of replies, the
Commigsion will conslider whether an invitation to submit
formal proposals is warranted.

Staff mambers of the (0ffice of Isotopes Develop-
ment ars avallable to interested organizations for prelim-
inary discussion looking to submission of letters.

- 30
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Oﬁice Z\/Iemor@ndum UNITED STATES GOVERNMENT

Frank K. Fietasn, Dicectdr NHovember 3, 1958
To ! Biviaton of Basctor Davelopment DATE:

rroM - W. A, MeCanl, Secratary

FOOD IRBADIATION PACILITY FOR CONSUMERS REACTCR
SVARCY: '

1. At Masting 1421 on Octobar 31, 1958, tha Comrlasicuara discussed a
proposal by Chauncey Stayr to construct, in connection with the Conmmwsays sodium
raactdy, o food frradfation fecility for proceseing foour hundred tons of food
daily. Thay vegussted further iaformatiom on this suggested facility, includirng
cost figures for tranmporting food to the resctor eits for processing. They
Alea raqueatad & ataff vucommndation on vhether tha projsct dessrvad AR

fiosncial support.

2. The Conarsl Managar has directad that you prepare this rsport for
eircalation to the Comniesfon.

e¢t Gevaral Managar
Asat, Con, Mgw. for Adm.
Aset, San, Mgy, for REID
Cansral Counsal
Contraller
P. C. OFice

Wﬂﬁ/jg;; & She ?M@m%f'
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ATCMIC ENERGY COMMISSION

REPQH‘I‘ONEW'.[‘H HEETIMOF INI@DEPAR’I!-IEI‘I‘&L

S THEHT )

Note by the Secretary

The attached letter from the retiring Chalrman, Inter-
departmental Committee on Radiatlon Preservailon of Food, la
-cixroulated for the Informatlon of the Commisalon. The attach-

. ment haa been referred to the Offlce of Industrial Development,

W. B. McCool
Secretary

DISTRIBUTION COPY RO,
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DEPARTMENT OF THE ARMY
WASHINGION 25, D. C,

August 1, 1958

Honorable John A, MeCone
Chairman, Atomic Energy Commission
Dear Mr, McCone:

This is to inform you thet the Interdepartmental Commlttee
on Radlation Preservation of Pood, on the occaslon of ita sevanth
meeting, held on July 31, 1958, eleoted aa its Chairman, Mr, H. B,
Meloy, Admindstrator, Businesz and Defense Servicea Adminiatration,
Department of Qommerce.

Thig actlon reflects those concepts prevalling at the time
of the Comtnittee organlzation ae well as the oplnion of the
Comuittee that, in the past two yeara, the food lrradiation
process has developed to a point where 1t 1s deplrable that the
c¢halrmanship be assumed by an hgency more c¢losely concerned with
the commerclalization of the procesa.

1 wish to thank you for the support given by your repre-
sentatives during the period of wy chalrmenship and to assure
you of the Army's firm resolve’ to contlnue its present vigorous
efforts to promote the technology for the application of this
preservation process.

For your luformation I & inclwiing a copy of my remarks,
as preaented at the meeting, rgviewing tha activitiea of our
member agencles durdng my tenure of office.

. Sincerely yours,

/8f
W. H. Martin
Divector of Remearch and Development
1l Incl
Remarks
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STATEMENT OF ACHIEVEMENT
BY

Dr. William H. Martin
Retiring Chalirman
Interdepartuental Committee on Radlation
Preaervatlon of Food

On May 15, 1956, this Commlftee was formed o coordinate
the Government effort in the development of thle new technology,
to provide motivetion and broad guidance for the Program, and
ultimately to facllitate the commerciallzatlon of the procesa,
Today, over two years later, my term of office as first Chalrman
will conelude, Thlas ls the seventh meeting of the Committes.

We have added two members, moat recently the Small Buslness
Administration, and organized a syatem of sutcommittees that
represents the intereata of the various deparimenta., In additlon
to thelr separate activitea, there have been two plenary aesglonsg
of the subcommittees. Some of these groups have been more active
than othera, but all have contributed fo the Committes's major
funetlon, that of coordinating Govermment activity in this fleld,

On thlg occasion, 16 1s proper to brlefly review the
activities of the various member agencies of our Commlttee and
also to point out the increasing outalde interest in this new
technology. Before doing thias, however, I wish to state that
there ls much occaslion for opiimlam ardd much has been accompllshed
towards the day when "ray-preserved"” foods wlll appear as part of
the Army ratlon and on the market for civilian consumptlon.

INTERNAYL ACTIVITY

A moat intereating recent development has been the signing
of a contract between tha Atomic Energy Commlssion and the
Curtisa-Wright Corporation, on July 17, 1958, for a 2,000,000
curte cobalt 60 radlator; fhe necessary funds, $2,500,000, were
provided by the Department of Defense., Thig fecllity has
replaced the previously plamned reactor and assures a source of
gamms energy for the U.3. Armmy Ionizing Radlatlon Center., The
technical skilll and management of the Atomic Energy Commlzsion
hsve been invaluable in this instance.

In addition to these funda, the Army will commit $3,200,000
in FY 1959 for the Pllot Plant bullding whieh will be erected
at Stocikbton, Callfornia, I mention this to emphasize partly
the contimiing contribution of the Army. Furthemmore, the Amy
wlll maintaln the contrastual research and development program
at approximately the million dollar level aa in previous yeasrs,
This program, as you lknow, invoives contract programs funded
by the Army and thoae "No-Cost" contracts generslly with industry,
the expenses of which are largely carvied by the company con-
gerned, Tha generoug interest of industry in this "Ho-(ogt”
operation haz been encouragling,

I think that the Troop Acceptabllity Teats at Fort Lee,
Virginia, are another excellent yard stlclk of accompliaslment.
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To date, both bacon and pork loin have been fed with good
results and more foods wlll be fed befora the end of the year.
The following sixteen foods have been clearsd, so far, by the
Offlece of The Surgebtn Gensral, Department of the Army, for
feeding under the unnﬂitianu of these teats. After completion
of theae teats, the “long-term" wholesomeness studles will be
inltiated.

Bacon Peaches Sweet Potatoes Tuns
Chicken Bralt Compote Cole Slaw Shrilop
Chicken Stew Oranges (including Carrots Cod Fish
Pork Loin orange julse) Corn

Pineapple Jam Green Peans

In addition to all thls, there have been numerous exhibits
and talls, sponsorad in different instances by practically all
our member agencles, Materlial has been supplied to a represen-
tative of the Voice of Amerlca for overseas broadcasts and a
motlon ploture, introducing "ray-preserved”" locda in popular
atyle, tallored to f£1t the needs of Army troopsg, 18 nowW avallable
for dlstribution. Materisl has alsc been furnished Army educa-
ticnal centers for class lnstruction., The Department of State
and otheéer agenclea have made averaeas dlatribution of almilar
infermation, :

The subcommlittee on Economic &nd Market Analyeis, with
its cherimanshlp provided by the Department of Commerce, has,
in eonjunction with the Harvard Graduate School of Bugineas,
made an eccnomlc study of the place of irradisted foods 1n the
future economy., This atudy is the most advanced of its ¥nd
end will be made available to Industry.

Over 30 publicaticnas have been mads avellable to the
interested public by the Department of Commerce. Through their
offlce and otherwima, over 900 coples of the first Commlttee
report and 200 coples of the Summary Report of the Sescond
Technlcal Polnbs of Contact Conference have been distributed,

A 500-page Monograph on Radiatloh Preservation of Food will be
avallable for sale to the publice this fall.

Without attempting to list all the actlivitiss of the
Department of Commerce, we must still make special relerence
to the work of the Natlonal Bureau of Standardzs In the field
of doalnmetry and dosimetrlice standards. We wigh them well in
thelr pendiig request for $1,500,000 for a hizh energy
electron accalerator for thelr work in this fleld.

The effcorta of the peraonnel of the Department of Health,
Educatlon and lVielfare to establlsh satlsfactory health physles
procadures for radiated food Ingtalleticna, both in terms of
atandards and methods of measurements, and in ccooperation with
State officiala, should be noted. Mentlon ahould aiso be made
of the thought and effort of Department of Agriculture personnel
concerning the inspection procedurea and standards to be applied
to the production of irradieted foods as they come into com-
merclal production,

Agriculture's Commodlty Development Program, in the fleld
of frults, vegetables, meats and eggs; and Department of
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Interlor's prograp relative to filsh preservation, have indicated
the interest of these agencles,

QUISIDE ACTIVITY

Outside activity is increasing. While this 13 a difficult
area %o assess, signa of independent industry intercat can be
dizcussed,. Recsently a full-page advertisement of American Can
Company esppeared in Food Technology for June 1958, pointing out
future potentialitles. A forward looldng artlcie by E. W.
Chester of J. A, Ward, Inc., New York, assessing the economle
future of the process from the standpoint of industry lnterest,
appearad in the June 1358 lsaue of Food Englneering, Initial
plans have been prepared by Radlatlon Corporation of Californla,
a subsidlary of Anshelm Cold Storage, for a pllot plant for the
radlatlon preservation of food; and the Rellable Pacidng Compaty
of Chicago, has inastalled a pilot cobalt 60 source., These are
only a few selected suriace indications of independent industry
%ntereﬂt that, 1t 1s hoped, wlll) greatly increase in the next

€W Yedrs.

Nor has international interest been lecking. Various
meetingz, wholly or partially cennected with 1lrradiated focd,
have been held, The European Géntact Group of the Food and
Agricultural Organlzation {EBG-$10J aponsored a meetlng on the
"Uses of Isotopes and Radiatlon in Agriocultural Research" at
Wageningen, Netherlands, 10-14 December 1956, This group has
recently completed a planning m&etinﬁ (29-30 April 13958, Rome,
Italy} for a fall conference onibhe "Use of Ionizing Radiations
for Roocd Preservation,” to bhe héld im Harwell, England, 17-22
November 1958, The British held a symposlum in Cambridge,
England, on "Processing of Foods with Ionizlng Radiations,"
26-27 September 1957. The United Nations Educational, Selentific
apnd Cultural Organization (UNESCO) held an "International
Conference on Radlioisotopes 1n Sclentific Reasearch,” in Paris,
France, 9=-20 September 195f. The Eurcopean Productivlity Agency,
Organlzatlion for Furopean Eeconomlc Cooperatlion (EPA-OEEC), in
cooperstlon with the International Cocoperatlion Agency (ICA),
sponsored a 6-month's project on "The Use of Abtomic Energy and
Ita By-Products in the Productlon, Marketling and Distribution
of Agricultural Froduects," in whlch top solentlats from the
17-member Buropean countrles amd associate members of Canada
and the United States partlcipated. This project culminated
in a meeting held 1n Parip, France, 21-25 July 1958, for the
purpose of reporting, coordinating, and summsrizing the
activitlies of the individual participating scientista,

Flans are belng formulated by pergonnel of the Atomie
Energy Commisgslon for an intepnational eonference, including
perhaps 30-40 foreign aclientists, to be held in 1959 amd also
Tor the establishment of s scheool for such peopls, Committee
rember sgenclea heve cooperated fully and have encouraged thesa
opportunities to present the accompllahments and leadership of
thig country in this developing technology in the atomlc energy
field =nd have provided repreasentation.

Furthermore, there has been encourggling signe from the
interest axpresgaed at various technical mestings throughout
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the eountry. At the 1956 Institutd of Pood Techineloplsts meeting,
held st Pittsburgh, Pa., © pages eclely condéermned with itradiated
foode were présented. At thelr th 25-28, 1958, meeting in
Chicago, Ill;; 30 paperd directly and whnilr concerned with thia
g:bject webre prepentéd and numerous others made some reference %o

CONCLUSION

In concluajon, may I wisgh the new Chairmsn well., His
selectlion follows cur orlginal thought to cheose, when appropriate,
a Chalrman from an agency cleser o the lndustriaslization of the
radlation preservation of food proceas. I have already gone on
record as to the contlnuing eoncern of the Army with the need for
and the dealirabllity of induatrlializing this procesa., I am
enthusiastically anticlpating the opprotunity to support and work
with Mr. McCoy, our new Chzlrman,
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UNITED 3TATES
ATOMIC ENERGY COMMISSION
Washington 25, D. C.

No. A-188 FOR IMMEDIATE RELEASE
Tal. HAzelwood 7-783) (Wednesday, July 23, 1958)
Ext. 3446

AEC SIGNS $1.6 MILLION CONTRACT WITH CURTISS-WRIGHT
FOR GAMMA RAY FOOD TRRADIATOR FOR U.S5. ARMY

Tha Atomle Energy Commission has signad a contract with
the Curtiss-Wright Corporation to develop, deslgn, eonstruct
and test operate a major gamma irradlation faellity to ba bullt
as part of the U.3. Aruy Ionizing Radiation Center at Lathrop,
California. The facility will be known as tha High Intansivy
Food Irradiator (HI-FI) and is expected to be ready for opera=
tion about mid-1960.

The RI-F1's soure¢e of radiation will be about two mil.
lion curies of Cobalt=-5 to be produced at the Savannah River
Plant, and supplied to the contractor by the Commission. With
the exception of the Cobalt-60, the cost of the project is
estimated at $1,605,000, including a fee of $80,000 for the
contractor.

As dgpicted by the Curtisa-Wright proposal, sevaral
thousand strips of radiocactive cobalt will be assemblad into
two radiacion plaquas. These will be installed within an ir-
radiation chamber where the tamperature may be controlled over
a wide range. Thiek conerete walls will separate the chagher
from tha regt of the faeility. Ferscnnel wil]l be able to enter
the chamber safely when the plaquas ares lowerad into a water-
filled c¢anal in the chamber floor. A conveyor system will be
_ installad to permit continual operation of tha facllity.

To make the HI-FI an independent unit, the complete
facility will zlso include locker rooms, a health physics
laboratory, control room, a maintenance area, and a crans for
handling the heavy lead and steal ¢asks which will be unsed to
ship the Cobalt-60 from the Savannah River Flant to the USAIRC.

{morea )

I




The HI-FI will be ona of the two radiation scurces to
ba lnecorporated inte the USALIRC, the remainder of which is being
built by the Ammy Engineers. The other source will ba an elec¢-
tron linear acc¢elerator now being built for the Army by Varian
Aasoclates of Palo Alteo, California.

In addition, the Center wlll have offices, laboratories,
and a versatile food procesaing plant capable of hendling a
variety of foods under different conditiona. The Center will
become the major production facility of the Quartermaster's
Radiation Preservation of Fooda Project, which was sstablished
in 1953 to determmine the feasibllity and means of using icnizing
radiation to proceas foods.
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(NOTE TO EDITORS & GCORRESPONDENTS: This announcement is bei
isauad aimultansously by the San Franclsco Oparationa Off'ica.
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UNITED STATES
ATOMIC ENERGY COMMISSION
Waszhington 25, D. C.

A-176 0R IMMEDIATE RELEASE
HAzelwood 7-7831 (Tuesday, July 8, 1958)
Ext. 3446

AEC CONTRACTS FOR STUDY OF SODIVUM REACTOR CCOLANT
AS POSSIBLE SOURCE OF HIGH-LEVEL RADIATION

The Atomic Energy Commission haz ¢ontracted with
Atomica International Division of North American Aviation for
a feaslbility study on use of the sodium reactor ¢oclant at
the Hallam Nuclear Power Facllity as a high-level radiation
gourca for industrial processing. The agreement is on a cost-
type basls with a fixed ceiling of $76,000.

The atudy will investigate ths technical feasibility
¢f using the radicactive sodium cooclant for industrizl radi-
atlon proceasing and of integrating such a radiation processing
plant with the nuclear power facility being built at Hallam,
Nebraska. Included will be a prelimlinary design study for tha
radiation processing plant.

The 75,000 net slectric kilowatt facllity at Hallam
1s being bullt by the Commission and the Consumers Public
Powar District under the Commissionts Power Demonstration
Reactor Program. Consumers will opesrate the plant upon its
complation, axpected in late 1%61. Full power operation is
expected in late 1962. Research and development work for ths
project is being done by Atomics Internaticnal, under contract
to the Commission.
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