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June 1966 CORY HO.,

ATOMIC ENERGY COMMLISSION

INFORRATLION REETING LTER

ADDENDUM TQ AEC T10/47 -
STATUS REPCHT OF ROOD PROGRAM

Note by the Secrefary

The General Manager has regqueated that the attachad
memorandum of June 24, 1966 by the Director, Divielon of
Isotopes Development, with attachment, be olrculated for

conslderation by the Commissilon in conjunction with AEG 719/47
at the Information Meeting scheduled for June 27, 1966,

HI Bt Hﬂcﬁﬂl

Secretary
DISTRIBUTTON COPY NO.
Secretary 1,18-23
Commisaloners 2 - 6,24-26
general Manager T-8 o
Deputy den, Mgr. 9 A
Apet. Gen, Mgr. 10
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Apst., GM for RAD 12 ¢
General Counsel 13
Blology & Medicine 14
Controller 12
Inapection 1
Isotopea Development 17
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UNITED STATES GOVERNMENT
Memorandum

T : K. E. Hﬂlliw
THRY 1 5. G. English

Ganaral Mansger DATE: June 24, 1966

SUBJECT: fTATUE HEPORT OF AEC RADTATION PRESKRVATIOR OF FOOD PROGRAM

In sccordance with your radquest, supplemental information to that
provided with my memorandum of June 14, 1966, has bsan prepared on
.problem arass sssociated with the research and development program
on radiation pasteuriestiom of food, This report should be made
an addendumm to AEC 719/47F, )

Attachomnt
Eaport OF Food Program

Buy US. Savings Bonds Regularly on the Payroli Savings Plan
5o




SUFPLEMENTAY, INFORMATION ON PRCOUCT SPATUS AND FROBLEM AREAS
IN THE RADLATION FREEERVATION OF POODS PROGRAM

‘ Four major preblem areas are associsbed with the m". Erogre an
rediaticn pasteunricaticn of fregh food products end the commarciallzge
tion of this technolozy. Theses are:

I, Techmical

II. Legal

IIl. Economle

IV. Coosumer acceptability
A discussion of aach of these problem areas follows:

I. |Technical
he Food Product Quality
Vaintenanoe of a hlgh gquelity, near-fresh food product is
the objective of rafiatian pastmn‘lna:tinn.l Qallty cherac-
taristics mcluﬁa the followling: flsvor and odor, taxture,
eplor, i mitritionsl walue.
Flavor and fdor

Mdverse flever and cdor changes da not eppear to be a preblem
with redietton pastsurized foods.

Alteration of the flavor and odor of foods by radiation
vrocesging depends upen the specific food product and tha
radistion doss used.

As contrastsd to radistion sterilized foods, sdveras

flovor and odor changea have not been cbamrved in food
-3 -




products processed usiug recoomended w;ln,‘mg dcees of
radiution. (In some cases, food flavore are schenced, se
Bas been found with papayes). Expert taste paseliste
routinely scors radlation pssteurized foods high, Good
resulta have bean citained in largs-scals teeh soceptability
ltuﬂll.an wﬁh military perscnnel at Fort Lee, Virginis, fad
reflation pasteurized fish end frult.
Adveres color chengs does not appest to be a problem with
radietion. pasteurized £oods. '
mmunrmuam;mawunmemm
1o the eolor of foods upder atuly. In the case of certain
freob fruits, suoh as necterise and pinespple, en lmtensifi-

eatica of color bas been chiarved. Thie $8 et Julaed to Le

uummm nm.motuemmuwmw

cotually lend to the zarket valus.

Texkure

Afverss texture thanges are cbserved in sow fruite vhich,

unless solyed, will prevest tbelr yprocsssing with redistion.
Bome fresh frudte such as peaches, necterines, grapes, pears

end svest chorries processed with pesteurising doess of
Mm.hwﬂmhmnﬁhmmnummm.
and subsequent meptnmwnrm'mu to faster
spoilags.

-4 -




Results of preliminery studies indicate that radiation
doses raquired for pesteurixstion treatmsant aan be sharply
reduced {from 250,000 vad to 75,000 rad) by & combination
radiation=heat pracess, MNova detailed work le now in progress
to u'tahlilh the efficecy of the combination progass with
selected frash fruits. '

Reults {mdicate thak awaet sherriag dipped in calsim
chloride prior to 1njadiuinnndo not show the sevare change
in rexture ususxlly seen in this spacies. Apparently, the
calelum chloride exerta 2 protective effect on the structural

component, calcium pactate.
Marine Etggucl:! under study show no sdveras textural changes
using pasteurizing doses of padigtion,

Extensive studies have now been cowpleted vhich show

that nrhi.gh etandard of toxtural quality is neintaiped in
maxrine producte prxocesged with radiacion paetewrizing doses,
and, a¢cordingly, textural change does not present a problen,
Butzigional Velue

The nufii;iunal value of radiation pastsuriced foods i
asiptainad at agn ac_c:iEtg-b_Li level, T

Redistion prosessed Ecode, 1ika other processad food

producte, losce soma of thalr inftial wurriciva quality.
Comprebeppive studiss complated to date, inoluding animal
- 5 -
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feeding tests, indicste that the mutrities vains of radiskion
pasteurized foods 1a neintained at a fully patlsfactory level,

Radiatlon can ceuss soma destruction of cerialin vitamine;
however, the depgree of destruction 1s Judged not to be
algnificant.

Genetie Effect.

Extensiva feeding tests with ariwals bave mot shown any

gross genetic affects.

Literasture reports have suggested possible mytagenie
andfor eytotoxic effects attributable to the effect of
redistion on certaln dblochemical meterirls. These affecta
have been cbservad only in eingle plant cells and insscts.
More detallsd etudies will be conducted involving in vive
axperimentie with epimele fed irradiated foods, wnder the guldance of @
of an ad hoo campittes establipbed by the ARC, The Camdsalcn
hea been briefed by Dr. Dunhem and bis staff on thiz specifiec
problem.
Publlc Health Harard

Residual bacteria in irradiated marine preducts do not aopesr

to ecopatitute a public health hazard.

Continuing detailed studies are being carried out to
esteblish fully that a public health hazard does mot exist
with marine products prosessed wlth radletion due to the
existence of the toxin-produsing bacterdin, Clostridfum
botulinum, Type B. Toxian produced by thls bacteris in

-6 -
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certein foods improperly handlad is a cause of Eood poisoning.
Pregemtly available laboratoxry data indicata that irradiated
marine producte are no more susceptible to thias food polsoning
effect than non-irradiated marine products.

The outloock for succassful management of any pnn-ihie '

public health hazard due to Cl, Botulinum fn marine products

processed with pasteurizing doses of radiation appaara
fnvntﬂﬁlag however, thie prnhiem hae not been completaly
nhnrﬁé;etiaad to date, and if not. solved sntiufncturl}y,
woul sericuely affant~anr pussibla'c?nmerclul use of radia~

tion proceseing of marine prﬁdun:a.

Prﬂll:isﬂ Ev&lm
Full demonstrgtion of the process on a pearscommercial scgle
will be achieved lt'tﬁl: cggluting of facilities now under

conﬂtruntiﬂn.

Major pilot funilitiaa. ‘the Marine Producta Developnent
Irradiater, Grain Products Irradiator, Mobile Irradiator,
and Hawaiian nevelnpnant Irradiator ars aelther operating or

under conutruction and will yleld the raquirad 1n£ornmtton

ggn‘.l.

Gomatn:l.nli:atlnn will oot teke place until a auﬁfi.niant number

af food elearances hava baen issusd,

FDA approval of thﬂ_?tbﬁl!! hnd haan obtalnad for auiy A

few spacific food products, ae noted in ARC 719/47, dated
' I

-Tn




June 22, 1966. Approval for additional food products is required
if compercialization of radlation pro:nnainﬁ of foods 18 to be
achieved,
ARG achedules call for the submittal of = number of pecicione
to ¥DA within the next threeeyear period. ¥FDA reluctance to
_ approve petitions already subwitted 1is etiributed to its lack
of familfiarity éith the technical aspecta of the radiation
process, Tha affect ﬁf thia is an excessive tiwme raduirad by
¥DA to fésue Tegulations and an qscilgtiuu of requirenents
'plaﬂadlun AEC to demonatTate af;icaci. .
111, Econouics
' Tha a&nnuuic relationship of costs versus bemefits for rﬁﬁlétinn

paateurized food fa an yet not suff;ataﬁtl: well dafined,
Reasonably reliabla sstimates are available of xadiation

pagteurization costs, and activities in prugri-u ;111 prnvidqt
innrea:iﬁgly accurate information., Data available on the °
aconomle valus of benefits conferred by rediation‘pasteurlization,
howavar, are ooly qualitative at beat at thia time, The diffi-
culcy in quancifying beasfits derives from ghu fack thag they
are an aggregate of individual banefits at numercus points '
throughout the production~diptribution thin. fhe character
istics of this complax nurkntiqg ayatan.itualf often are only

vaguely dafined, aven for cnnyuntiqﬁal producte, sa that
. -8 .
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Thera ip p conaensus

economic projections neceasarily become in large part matters
of judgment rather then the consequence of rigorous amalysis,
The net effect of these circumstances le to pressat an obstacle
to investment analysiz by industry, and conasquently to ite
determination as to whether te undertake radiation paataurinn;

tion of fooda. A detéilnd profesaional cost-benefit analysis

will be completed in October 1966, vhich should contribute

toward a &aviutinn of this problem,

the Food industry that thera will be
Siﬂid‘iﬂﬂﬁt consunar reagistance to Eﬂﬂ.‘lﬂtiﬂn of radiation

Ea-teﬁtized foods.,
It shiould be noted tha the actusl exletance of such consumer

teslstance in Fact has not basn substantiated. Itg presumad
exiotence reflacts :punnl;.al gpinion and mlut dm.stl;ntqd fact.
anuttheieau. it 1s necescuary thnt‘these indastrial fears be .
overcome 1f they are snot mell founded or that the education of
the public be undertaken if they are, Tha praviously raferenced
cosi=benefitr snalysis includes a consumer attitude survey, amd
thus will help clavify this problem. - .
-9 -




OFFIC ONLY AEC T19/4T
June 22, 1966 COFY NO,

ATOMIC ENERGY COMMISSION

TNRFORNETION WEETING ITTER

STATUS REPORT ON RADIATTON PRESERVATION OF FOOD PROGRAM

Note nx_the Senretarg

The General Manager has requested that the attached f
memorandum of June 14, 1966 from the Director of Isctopes !
Development, wlth emttachments, be elroulated for conelderation !
by the Commisslon at an early Information Meeting.

W. B. Malool
Secretary
DISTRIBUTION COPY NO, f s
Searetary 18-23 ﬁ £
Commisplonars -%,2#-26 lﬁ
General Manager
Deputy Gen, iMzr. 9
Asgt, Gen. Mgr. 10
Exec, Asst, to GM 1}
Asst. GM for R&D 12
General Counsel i
Biolegy & medicine 1
Controllep 15
Inspection 16
Isotopes Development 7

T9-ce- 7




ﬁ;ﬁﬁ;ATg GG&NMENT . .
Memorandum

TO R. E. Bollingsworth, General Mana DaTE: June 14, 1566
TERU » Go English, Aselisiant Geunersl
FROM fqr Research and T

* B+ Bu Fowler, Director
Divieion of Xachtopes 10);&11311?‘ M

SUBJECT: gm4myS REFORT OF ABC RADIATION FRESERVATION OF FOGD PROGRAM

I am attaching the syubject report fuvr review by the Comnlssloners prlor
o their meeting with Food and Drug Admlnplstretion officials on June 30,
1956. Both Dr. Dunheam and 1 sre prepared 1o provide sdditional detedil
&s may ve reguired in Torther preparsatlon for the meeting.

A proposed agenda for the meeting 1s aleo atiached.
Attachmenta:

1. Propesed .naenﬂa
2, Btatus Report .

Buy US. Savings Bonds Regularly on the Payroll Savings Plan




I'ropc;aed Agenda

USAEC-USFDA Meeting
June 30, 1966
Iten
I. AEC Program
A+ Frogrem purpose and expected benefits
B: ESepuration of development from ssfety responsibviliiies
C. Frogram Elemenis
D. Foode under Stuny
B. P;-ngreas 1o Iate

II. FDA Cleararce Procedures

A,
B,

savantages to AEC Program of ¥DA technicsl evaluations

Ttemy of AEC concerm

1. Pize vequived for FDA fingl mction on irvadisted food patitions

E.F .Escalation of FUA requiremezts to include areas beyond wholescmeness
axd safety, &.g., #sconowics, meé, consumer attitudes

3. _. Labelling requirements

4. Pequirement to demomstrate "efficecy” (That exactly ie meant?
‘How 1s this shown?)

5, Avadlabiliy to FDA of sciemtific disciplines specific bo rediation
physics as relevant 4o food preservation. ) |

JII. Geperal Ddscussicn

A
B.

ABC Interest
FoA Viewpointe




X

GERERAL

A,

CURRENT STATUS OF THE ARC
mnng FRESERVAITON OF FOODS FROARAM

Prngram Administration

" he program iz Jbintly earried out by the D:Lvisiun of Isﬂtapes %

Development snd. “Division of Biclogy and Me=dicine: ﬂi.th responuibﬂitiea

ae followst

AN

Technologiml Development

Irradiation Pacility Deaian, Gonstruction end Operation
EBeonomlic Projectlons

Processor sad Consumer Education

"Idaison with Industry
Product Whole:omeness apd Public Realth aspects (i.e. wholesomeness,

nutritional acequacy and microbiclogicel safety).

Program Elements

1.

Product Development = Selectlon of products for testing; determination

of optimm processing and irradistion conditions.

2.

Proceas Development ~ Integration of irradiation into fthe overall
process of harveat, pre- and post-irradiation bandling, and dia-
tritution, to atiain optimum resulis. Transiation of .:lahnratar;-,r
results to semi-commercial processing conditlons is ineluded,

a3 is the development of commercinl interest and public; ﬁcceptance.

FDA clearances are requested and obtalned within thie category.




- o

3. Product Wholesomeness and Puﬁl:l-: Health Appecis - Detenﬁnﬂtionﬂ
of availatdlity end guality of protein snd loeses of eazentinl
apino-acids and vitanips. BSub-scute and chronie ‘l;uxiuity

anizal feeding studles are conducted on irrediated foods to .
.nﬁsur;-fﬁé:lr--aaf,qt{mr consumption. Fossible long term ’
. genetic effects of ;r;ﬁigfeﬂ'rfmg_ consunption sre belng studied.
_ Potential microbia) pathogens have been subjected to intensive
Investigation. '
4. IYrradiation Facilities - Developing end making eveilable suiteble
1rradiation pourcea and fecilities to pupport the program from
research through pllet plant cperations, -

C. Foods Under Study

FPood items currently belnz investigated inelpde:

Fruite & Vegetablen Marine Products & Others
Strawberries  Tomatoes Balibut Crab

Sweet Cherries  Benenas Codfish Shyimp

Pears Papeyas Scle Uysters

Pluma Mangoes Flounder Reke |

Prunea Pincapples Pollock ¥resh woter fich
Peachea Flgs Oeean Perch Chicken
Apricota Ondons Cleams ~

Rectarines Potatces

Apples Wheat & Wheat Products

Oranges
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De Regulations Governing Human Use of Rudiaﬂnn Froceaaed Foods

1, U. 3. Food end Drug Administration (Fmi)
The Food Additives Amendment of 3958 {PL 85-923, spproved
September 6, 1958) classifies radiatiﬂn as a food additive, and
prohibits its uee 1n food processing qplasﬁ by~exnéﬁfﬂun;
Exemptions are granted by FIA after+;§viaw and approval af
petitions for exception of specific foods under prescriﬁed
econditions.
Five ppecifie sections and areas are thoroughty discussed
in esch petition. These include: _ l
Section A: Neme of the food additive and all pertinent lnforwation
eonceraing it. ' |
Sectlon B: Stotement of the conditlons of the proposed usge of
such mdditive inecluding all dAirectiona, repomhendatiuns,
and suggeations proposed for the uwae of suth aﬂéitive,
asnd Intluding specimena of its proposed labeling.
Bectlon C: All relevant data beariﬁg on the physical or other
technical effect such additive is intended to produce
and the quantity of such additive required to produce
euch effect.
Sectlion D: Practicabie analyticel methods,
Section E: Full reports of investigations wade with respect to the
pefety for use of such additive, including full information

ag to the methods apd centrols used in conducting such

investigaticns.,
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Our procedure i1z to coordimate & proiocol wvith FDA for
the comduct of studles to MAfill the above requirements, ac~
ecmplish the research, then formulatie and smibmit a detailed
pe't.i'l::lun. requasting clearance., A schedyle of previcus food
petitioning sctions ie included in Teble I.
U. S. Depariment of Agricultuxe

fhe Foultry Divieion, USDA, hee clearance responeibilitien
copcerning poultry in interstate commercs. The Poultry Products
Inspection Aet (21 11.5.C. 451 ae emended) provides for campulsory
inspection of pouliry producte during proceszing and distribution,
to insure accurate grading end freedom of the product of disease

and pathological conditions.

Concurrent with FDA review, USDA would. review an ldentical
copy of the petition for clearance of radlation as & food additive
to pouliry, focusing attention on aspects other than irradiatiom.
Problem Arens ) | |

There 18 no questicn as 1o FDA's impeoriant role in assuring the
safety and mutritional adeguacy of all food additives. We regard
alsarances by FDA ag » nane_anity for consumer acceptance anﬂ 48 a
desirable review of our owm work. Our problem mress with A relate
to the following, which derive from the :ta::t.thu.t irradiation has
been singled out from other food additives for extreme survelllapce:
&. An extreme mmount of time is taken by FDA to evaluate irredisted

rfood petitions. We currently must ellow an average of one year




C.

4.

-5 .

to 18 months for firal actlon, and this has not Peen sul-
fictent in at least one case {oranges). More conventional
petitions pormally requlre & yﬁml:'!_lor lese for yprocesslng.
FDA persistently chnllengesz the efficacy of each Process,

. %
ineluding need, probable economics, and capabllitiy to provide

adequate radigtion facilities, ﬁrl.s requires demonstratsd
neav-commercial scale shipments to prove out lsboratory findings.
Posgible adverse sonsumer ut:ceptanpe attitudes influence Hm
actione, vhereas we feel thiz point is irrevelant to thedr
coneiderations.

We have attempted for several yeare to persuade mn. to be de-
finitive on geperal labeling requirements fo irrediated foode.
T™ias aree g still unresclved. A recenily proposed FOA regl.:iat:[on
would have reguired wheat and vwheat producie to bear the label,
"Trented with ionizing radistion - @0 not treat again.” This
actlon was vigorously opposed on several grounds, and the issue
i# not resolved, This proposed label is comparable to &
hypothetical situstion with chemical additives, which might

read "Treated with toxic chemicals - do mtl‘h:ent again."

Such lebeling is not required in thess cases.

A is still in & "learning” process about frradistion. Hence the
protocols and requirements egreed wpon in coordinsticn meetings
are often escalated a yaar or two later upon completion of
research, wben FDA euggestis other areas for research and -
glarifieation, Thua wve have been in & position of mesting

escalated requirements for each new petition.
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f. There has been & definite leck of tﬁqerstunding of basic
phyaice in the FDA staff. Thie bas q}m to undue confusion .
in areae of rsd.':.at:l‘.un gouarces Bnd desipetry, the equiwmlence
of xoreys, elecirons, and gumn rays, and the subject of
induced radionctivity. As an m, 5 Mev X-Tays sre
gerarally approved aa a radiation source for the processing
of foode, Yet eodium-24 with a 2,75 Mev gamme ray, will not
be aceepted antil actue) irradiation teets cn .foods are made.
Limitations are eet by induced radicectivity considerstions.

II. PROGRAM FUNDING ’
Long range DID and DBM plans include funding of the food irrediation
program through FY 1972, wﬂ:h funding estimated totale =E follove: -

Thrcough FY 1566 $ 9,280,000

Through FY 1967 (proposed BOB |
cutoff) 11,510,000

Through FY 1972 1f extended 24,810,000

Table IT 15 a detailed account of cost estimetes. FPY 65-72 estimates
nosvme extension of the prngram inte certain public health aspects end
eooperative U, 8. industry and international pros:l-m. Te extended
program would meximize the benefits of irradiation In b-:lth the U. 8.
and abroad, '

III. PROGRAM STATUS
A. Product Development

1. Fish: Results of work on sane 16 species of marine products
comtiowe to be very favorable. Fish with 8 normel refrigerated




shelf-life of 7-10 daye can be stored for 7-1h deys longer,

and atill mainteln highiy éeslrable chﬁracteristics of taste,
eclor, odor and qﬁalit:,r. Table IIX B:iimarizes product stetus.
Wruite: Research results comtime to offer an optimistic

outloock for many ., but not 21l - frult products. Stravberries,
bananas, pirk or ﬁpe tomatoss, and several troﬁical ﬁuitﬂ L
pregently hesd the liet of most promising producte. An :I.ncre.;.sing
understanding of the radiatlon bicchemistry, pathology, and
thysiology of products indicates 'tha-.'g,_}bbntinued and perhaps

aven more rapid progrees towsrd development may be expsoted,

‘Ihé extrema complexitiss encountered with vericus ﬁ_'uits indicate
that radiation unﬁ only be applied on & very selectiva banis,
Neverthelices, significant effects ench as reduction in a:poilase,-
extension of ghelf-life, esprout inhibitien, apd delay of maturstion
ave feasivle, Table IV swmarizes frult product status.

B. ﬂhniemneas and Public Health Aspecte

Chronie, ‘hfo-:rep.r toxicity studies on three species of animals

fed irradisted softeshelled clams will be completed by Decsmber 1967.

Long ter:m ptudies of the feeding of low=-dose irmc'lia‘heﬂ bapanas

rre yresently belng negotiated, with completion expescted by

Decenber. 1968, Biological evaluations of protein quslity of

Irredizted ehicken are in progress, and studles have heen coupleted

' on & mmber of marine products (Teble V).




C.

b.
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Eesulis from whalesr.:n'aneas end toxleity fé‘rzﬂing programs conducted
to date have demonstrated no evidence of untg%;p.r& biological efflects
on enimals or iwmpalrment of nutritional quali-lfy. |

!;Iimbinﬂ.ogiaal gtudies bhave been cmeﬁ%atad predominately on

(Lostrdidium botulinum, TypesE end F. The germination, tutgrowth, and

toin production capabilities of thesze organipma are being lovestipgated .
in great depibh because of thedr public healih importance, A nunber of
foode have been subjected to ewb-mewbe twclelty studles (Table VI).
Burveys are now being msde to determine the np.tural incldence of these
organians in U, 8, coastsl areas in order o pssess the potential hu.zﬁ.rﬂ

therech, ] ".

Process Development.
For both fish and frult products, lsborztory technology is now

belng traoslated into sspl-production or pilot plsnt cperations.
Large scale teatlng is confirming the technical feasibvility o.t"
caspercial processing, end is drawing the inverest of processors.
Petdtion preparation Is continuing, with echedules Inciuded in
bles ITI and IV. |
Irradiation Feeilities

A maJor effort bas been devoted to the development end provision
of & family of frradiation feeilities {Table VII) io suppeert &)l °
phassz of food irradin tion research. '‘Twelve irradietors are now
in opératicon or nearing completior. Included ere fourr for on-site
research, four for sealed up laboratory recearch, apd four large

peale seml-comuerclal capacity plants.

3




IV, FRODLEM AREAS
A. Tachnlcal Queationa

X Frults

a. Uncontrellable variablee such as climetic conditions, soils, 4
and short harvest periods prevent ymar-eround res&u.rch (3]
any partioular fruit., A program extended to cover additioml
harvest seracns would offer the cpportunity for further frult
research. _ |

b, Whersas iprsdiation alopne 1 sopetimes deitrimental 4o fruaits,
combination treatmerts (e.g., bot wgter dip end irradiation)
ire sometimes quite effective. We have omly recently begun to
investigate this approach. |

¢, The exireme biclogical and botanics ocmplesity of frudts
has elao delayd more rapid advanc:a. However, we fee-]_. 1_:ha.t
poat technological aspecta can be stlved with continued
sdequats effur'liﬂ.

2. Vholesomeness

&, Some niecrcbiologlats feel that radiatlion proceasing mey produce
bacterial mutants having greater virulence and/or increased
redio-resisiance. Research contracis deelgned to assess this
possibility are presently being negotiated. '

b. The inoculation of massive mmbers of Clestridium botulioum,

Typa B, Epores into parine products, followed by Irrediation
and proper storage unler refrigeration, has indicated no '
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. umisnageable bealth safety hazard, However, Bome cmcern-
has been expressed tbat "proper" aébrage terperatures and
hapdling conditions may not always be attalned in commercial
channals, Al though this resemtin:;n unguestionably applies
to other methods of food processing equally as well, data
now an&umﬁa.t:[.nl.g on inoculated pack stadies will be carefully
assesged 1in light of practlcal cunsiéleratians.

¢, As a result of recent publications, attention has spain be;elu
focused on possible cytotoxic and agnstic consaquences of ‘
empuming irradiated foods, particularly those of h:l.gh sugar
comtent. While AEC and Army studies have been. negative in
th & regard; the literature reports conlilisting t-asults,-
egpecially vhern lower forms of life and celle in tioeue
culture systeme have been the test models. A contiruing
swereness of this espect is being maintained. An ad hoc
cuﬁi‘t.tee was recently coavened for the purpose of sdvieing
the AEC with respeet to potentls) genetic hazards of lrradiasted
foode and to recomend technigques by which defindtdve data on
mannal s couwld be obtained.

3. Irredistors

Coxpletion schedules for the larger irpadiators will pem:l‘.t
a minlmm time for pilot plant or eeni-commercial processing and

evaluation, assvming a FY 1967 program phaseout.




¥.

B,

C.

Bureau of the Buiget

1.

2,

BOE has exhinited e perslstent disenchantment with the food . r

irradiation program. ‘hey heve given notifiecstion thet FY 67

ia thes terminal yesr for the progrewm, unless AEC can provide
convineing evidence of futmre potential bensfiis. A cost-benefit
analysis on selected promising foods 18 currently in progress,

at BOB's suggestion. Resulte of the study will be used by BOB

to re—evaluste thair present position, and make & Final determiration

. of program extension or ftermination. The study will be coampleted

in October 1966,
thcertainties in program funding after FY 67 are inhibitipng full
progreea, especiu.li:.r in areas of longer-term studies.

Industrial Perticipatim end Commercialization

We are encouragefl, but not fully satisfied, by current lndustry

inisrest and participavion in program development. Commerclalizetion

is directly dependent on (L) a wider bmee of FDA clearances; (2) &

elarification of irradiation econcmics; and (3) consumer acceptance

of radiation procesalnz. Present uwnavallabiiity of definitive ipformmation

in these particular areas precludez an evaluation in specific terms of

the prospects for commerclalization, and represent areas of present and

propoeed efforts.

CONCLUSTION

The USAFC reeearch and development work continues to Bhow :I‘.ner&asiﬁg

promise for commercialization. Commercial interest will be éirectly

dependent upon progress made in obiaining clearances of radiation
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processed foods from FDA. Whlle impordent problems remadn to be solved,
there exists no evidence which would preclude t!ngir eolution and the
subeequent acceptance of food pastewrization.

e




TABLE I

REGULATIONS AND FPETITIONS ON RADIATEON PRESERVATLON OF FOQD3

¥FOA PETITION FDA REGULATION -
REF, , FeRs BEF. 7.0,
FRODUCT FETITIONER SOURCE DOSE FILING DATE VOL. FAGE ISSUE DATE VOL. Fibn  REMARKS
. Bason U.S.Amuy Co-H0 },5-5.6 Mrad 8-17-62 28 8mYy 2.8.63 268  1Lk65 .
Baoon Gen.Electrie 5 Mev. 4,5-5.6 Mrad . 6-5-63 28 5537 8-30-63 28 9526
electron
Bacon U.S.Army 10 Mev. 4,5-5.6 Mrad 8-23-63 28  ¢329 L4-21-65 30 5631 .
' elestyron
Bacon AEC Ca-23T b.5-5.6 Mrad 12-18-63 =28 13197 L-1-6h 29 bLE72
- Becon Badietion x-rays from  4.5-5.6 Mrad T-23-64 29 S910 12-19-64h 29 18056
: Dynamics S Mev, elec, .
Wheat, Wheat m, Co=50 J02=.05 Mrad 10-4-52 28 465 B-21-63 28 208
Froduets et al. ! - : :
Imea-.t; ¥heat _High Voltage 5 Mev. H «02=,05 Mrad 12-18-63 25 13797 - - -
Produsts Engr. Corp. elaciron .
Wheat, Wheat ARC Cs,137 A02+.05 Mrad g=1-64 29 12481 10-10-64 29 ko7 _
White Potato AEC Ca-137 .005-.01 Mrad - - - - - - Pending
" White Potate V. 8, Army Co-60,08-137 .005-.01 Mrad 1-30-65 30 1013 - - - = Pending
thte Potato V5. ATy Co-50 005,00 Mrad 6-5-63 28 5588 7-B-64 29 9329
AEC 5']-1'% 31 - - -

Stravberry

.1-.25 Mrad

T2s6
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FDA PETTTTON FDA REGULATION

FRODUCT PETLTIONER SQURCE DOSE FILING PATE VOL., PAGE  ISSUE DATE VDL. PAGE

Citrus (oranges, AEC/U.S.Avmy Co-60,08-137 .075-.2 Mrad 12-26-63 28 13797 - - -
lemons, grapefruit) :
Citrus {oranges) ARC/U.S.Army Co-50,0e-137 - .O75-.3 Mead - - - ' - - - .
Mexrine Products AEG{U.S,AW GG-GD,CB-J.BT . slw.2 Mred 9=15-65 30 1601 - g - -. }
[Ha.ﬁdnck, . 19 Mev.elec,

Pollock, oceen 7 Mev. x-roys

pereh, cod,

flovnder, and

sole) . -
Fackaging AEC 2.2 Mev . 1 Mrad ox less 2-8-64 29 11651 B-14.6h4 20 11651
Materinls - ERIMA E0PYZTY -

Peckaging Materials

Amerdments:

Cellophare, AEC as above 1 Mrad 2-18-65 30 9116 6-11-65
Saran-costed .

¥ylon AEC at shove 1 Mead 9-8-65 30 12400 - .

Polyecter, AEC as above 1 Mrad T-30-65 30 651 - - -
Saran-coated .

Polyproylens, AEC as sbove 3 Mrud 7=30-65 30 5551 = " -
Saran-coated )

8ix Fllma . U.S.Ammy - as shove & Mrad T=22-65 30 9116 - - -

Parchment Paper U, 8, Army as sbave® & Mrad 1-15-65 30

SE7 G 3-12-65 30 333

¥Plus x-reys Lrom 5 Mev elecirons
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TARIE II

RADIATION PHRESERVATION OF POOLS PRUléﬁM

HUDGETARY STATUS AND PLANNING

IRCEPTTION THROUGH FY T2

; Cozts . 1

_ T . They Badgeb e PrOETEM Plan —
lvotopes Dovelopment Progrem ~ FY 6 = FY 3_7_ FY ad FY 69 FY 70 Pl . FEje--

Operating Expenaes $4.8 $1.7 $.0 2.0 $.8 a7 R

Facllities and Equipment 2,2 0,3 0.7 0.7 0.5 0.2 0.2
Biology and Medicine Program _

Operﬂ‘hing EJCDE]J.HEE E|3 015 015 015 Goll' ﬂ.tl- 0.2

$.3 25  $3.2 3.2 T d2.3 0 $1.6




TABLE IIX

MARINE FRODUCTE STATUS
{Shalf 1lifs axrtansiom)

ELxpactad Pecition submias
Stats of Technological State of wvholepomenean MisToblology ﬂlttz'{fiﬂnﬂl rea
Froduck euchnol ogy outLoakl vholesosens ya complation
{toxioity) {fiscal year)

Haddocks Advanced Excellent Huir completion 1965 1965 1566 .
Godfisb? Belatively new  Good CompLated - da 1966
Soled ) Mvanced Excellent dp - do 1965
Flounder? do do do . da 1966
Pollack do do do - dn” . 1966
Bocan perch? do  Good de - do . 1068
Clama do dao Baginning 1967 In prograss 1968
Crakh dn Exeallant In prograss 1964 da . 1963
Shrdsp do Coud Hear completion 1965 do 1968
Dysturs Haw do Some work oonded 1567 ; do 1968 "
Halibut A ad Excellant Hoar cowpleklon 1566 da LT
Haknm . [ dood Will sxtrapolitd 1956 aa ) LT
Presh water £Lah do an Hot iniefeced 1968 Bagtening _ 1970
Chicken do Exgellant Same work peaded 1956 an : 1989
'[.l!mﬂ: .

1. Microhiclogical sapscts not considersd.

Z. Approval normally requives Li-18 mooths amd sddiclomal work may be
raguired by PDA during this pariod.

3. Ttwwm Ia marine products peticion.




TARLE TV

PRODUCT STATUS
Fxults and Vegatables

Completion of

Peticlon subk-
misszion date

gHheat and wheat products

Product Desgired end State of Technalogical Stake of wholezomeness {clearuncé ex-
to Foint Technology pui look Wholesomeness (fimcal year} pected 12 to 18
i monthe later)
[(Figcal ymar)
* Strawberries B3, SLE Advencad Excel lent Near cowmpletion 1966 1965
“Sweet cherties RS REelatively Fair Do 1564 1667
- Tew
_Pears ES, TH Advanced Loor Lo 1266 i1}
Pluma RS Haw Tair Do 14686 {7}
JFrunes 111 Do Good Do 1466 1967
iPeaches RS advaneed Teertain Conpleted | -——- {7
dpricats RS Hew - Foor Hear cowplebion 19656 1967
Mectarines 4 Advaneed Good Complatad -—— 1957
- Applas DIE Hew Falr Naar cemplation 1964 {3
‘.UIEQBEB RS Advanced Good * Completed ——— (3
Lemons kS Dropped Papr 000 memmmeee- —_—— _—
Lrapey B3 Do I = memee- - ———— -
Tomatoes (ripa) RS, M New Fair Mot imiciated (53] {1}
Bananas i, | Do Excellent 1) 30} 1965
iPapayas b1s, SLE Belatively Do Do 1967 1963
-t “ new
"Mangoes DIS Do Do . Do 1967 156%
(Pineapples DIS Hew Good Fartly completed {7} - ("
.Figs DIs Do Do Wor initiated 1967 1969
“Onions 31 Hear com= ba Haar complation 1964 1967
) - - plecion |
gPotacoes 81 Completed Do Complated -——— {ﬁ}
DS Doy Bxcallene Do P {#}

tLegend;

" REmRsduced spodlags,

‘¢ SLE=Storage life extansion,

SI=5prout Lnhibition.
EBI$=Piiinfestatiﬂn.
hH-Delayed maturation,

. a‘

k
e
o

-
L

lEcunnmic agpects not conaldered.

2ﬁpproual normally requices 12 bo 18 monthe, and may require
additional work during that pericd.
Pending FDA sciion.

FDA approwval.,

ﬁImprn\ring dué to promising combination treacment wiih heag.
Main variety stwdied to date {Gros Michel varilety).




., lable ¥

Blological Evaluatione of Protein ":Il.lal.i‘.léyrIt

Food ' Lone currant

. (krad) Status
Haddock | 0/200/400 Ooup;.etm_l
Plounder _ 0/300/600 Completed
Crab - 042000400 Completed
Shetap 0/150/300 Coupleted
Softeshell clams 074007800 Coxplated

Chicken ' . 0/400/800 In progress

a Biclogical evaluation of protein quality, Official Methods of Analysis
of the Assocletion of Official Agricultural chomists, Sth Ed,, {13960}
680w618, - ;




Table V]I

Shert Terw, Swbacute Toxiciﬁy Studies™

.

e mra eI

wa

LLEY
mre

Food Dose Ecperimental
{krad) Animals
Stravberries 0/300 Rat and Dog Complated
Apples 0/200 Rat and Dop - Completed
Peaxs i -l.'l'!ﬁﬂﬂ Rat and Dog Complated
Sweet cherrice 0/500 Rat and Dog Completed
Apricots 0/400 Rat ans Dog Completed
Prune plums 07400 Rat and Dog Completed
0/25 Rat and Dog Completed

tmiocos

& A1l diets contained 35% (of totsl dietary solids) of the experimental
food, with exception of onlons, which were fed at a 'level of 10% to

dogs.
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Raszaarch
Irradiators
(4 kgtal}

HMarine
Produicke
TDevelopment
Irradiator
(MPDL)

Kobile
Gamns
Trradiator
(MG1)

Crain
Products
Irradiator

Do=ship
Irradiator

Fortable
Irradiaktor

Hawafl
Development
Irradiaktnr

TABLE VIT

IHRADTATORS SUPPORTING THE AEC FOOD TRRADTATIOR PROGRAN

DESCRIFTION

35,000 curie &00g BOUTEE
capacity of 75 lbafhr at
1 magarad dose, under-
witery lrradistion in
closed containers

250,000 curie 0Co sgurce;
capaciry 1000 lbthy ak
0.5 Mrad; % pags guadrant
irradiator

Truck-mounted, 60 ton
unit; 100,000 curie Enﬁoi
capacity 1000 lhfhr at
0.2 Mrad

30,000 curie #00s source;
capacity 5000 1bfhr bulk
graln ar 2300 lb/hr
packaged product at
25,000 tad doss

AG,000 curis Euuu gouUTCE )
cranspartable 17 ton unit,
capacity at 150 lbfhe at
Q.1 Mraed

Ugdet design, To be &
137¢s mource of 150,000
curies: portable, trailor

LOCATTON
MIT, Mniversity of Flocida
Univeralty of Washington,
Univeraity of Califcrnia

USDI Lebopatory
Glovcaster, Mase,

West Coaat
{Callfornia Loitially}

USTA Laba
Savanneh, Eeorgiae

USD1, Gloucester, Masa,
UShih, Heattle, Wagh.
Louiafana

Op-site at industry
locabfans

wounted unlt of abent 18 tons,

250,000 curie 00, aource}
wvith capacity of 4,000
1bfhr &t doses of 100,000
rad,

Hrnglulis, Hamall

PURTOSE

Immadiste research

suppert ac the regesrch
gikm

Sexil-commercial saafood
irradietion testing:
cooperative industry
pPrograme

Wide-goale demonstration

of feasibility of fruic -

irradiation; economic deter-
winarlomg,
pacion Invited,

Bulk or packaged product
disinfestation, Industry
participation fovitsd,

Placement on fishing
vesnnls for {mmedfate ..
irradistion after catch. - -

Demogstration unle for use
by inceremted food
PIOCESEOTE.

Semi~commercial irradiation
of tropical frults: economic
determinations; teat marhet-
ing in cooperation with
indostry,

REMARES

Al

1l in
gperation

Cperable In

early 1965

Operabkle in

Induatry partieia=

Jung 1984

Operabla {io

June 1966

Two units

cperable

-

Gompletion

achedulad Ew
Dotohar 1965

Completion

schedylad far

Janwary 1967

J‘.




. . UNITED STATEE?-. f" cgu g%"

ATOMIC ENERGY COMMISSION

WASHIRGTOM, DG 20045

RFFIGE OF THE CHAIRMAN

June 13, 1966

bear Dr. Goddard:

This will confirm the invitation made through
your secretary, Mrs. Sink, by my assistant, Julius
H. Rubin, for you to meet with the Commission on
June 30. We plan to have a luncheon meeting at
12:30 at our coffice located on the eleventh floor
of the Matomic Building, 1717 “H" Street, W.W.

We are'primarily interested in a genaral
. discussion of our Food Irradiation Program. A
copy of a letter on this subject which I recently

received from Congressman Price was sent te your
office on June 9.

Piease feel free to have one or two membors

of your staff accompany you to this meeting if you
50 desire. o

Sincerely,

{Slgeed) Clsma T, 2503

Glenn T. Seaborg

Dy, James Goddard

Conmissioner

FPood and Drug Administration

330 Independence Avenue, S.Wa.
Washington, D. C. 20201
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UNITED STATES GOVERNMENT
Memorandum

™ H
rile ‘\Q DATE! yune &, 1966

FROM ¢ P‘
¥. B. Hﬂm, S%ﬁn

SUBJRUT:
GOWGRESSMAN PRICE'S JUME 2 LETTER RE FOOD IRRADTATION PROGRAM

SECY: JCH

1. At Information Meeting 592 on Jone 6, 1966, the Comnissioners
noted Congressman Price's June 2 letter and the Chairman requested infor-
:mation on the proposed luncheon with the Food and Drug Administraction
~— rapregsentatives. (See Secretary's May Jl, 1946 memorandun to Mr. Fowler.)
The Comission also requested praparation of an early reply to Congress-
man Price.

2. It is our undarstanding the Division of Isotopas Development is
taking tha raquired action.

(.13,
CommiasioneTs

Gengral Manager

Daputy Ganeral Managar
Assiztant Ganeral Manager
Exec. ARGt. to Gan. Mgr.
Asst. Gen. Mgr. for R&D
Genaral Counsal

Dir., Isotopsas Davelopment
Dir., Eiology & Madicine
Dir., Congr. Relationa
Jontrallar

NN %

- S TSE i)
Buy U.S. Savings Bonds Regrlarly on the Payrolf Savings Plan

7977
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UNITED STATES - A Frontisticy

ATOMIC ENERGY COMMNISSION
WASHINGTON, 0,C. 20543

SN

Jo 7 Bob

MEMORANDNNM FOR CHAIRMAN SEABOR
COMMISSTONER PALFREY

COMMLISSIONER RAMEY
COMMISSICGHER TAFE

Sobin A

H GENERAL MANAGER

SUBJECT: U.S. OFFER TO HOST FAG/IABA TRAINING SEMINAR ON FOOD
IRRADTATION TECHNOLOGY AND TECHNIVUES IN 1967 AT
MICHTGAN STATE UNLVERSITY

The Joint FAO/IAEA Division of Stomic Energy in Agriculture
plans to sponsor In 1967 8 Training Seminar on Food Irrediation
Technology and Techniques, and has inguired whether or not we
would be interested In sharing the costs end holding the Seminar
in the United States. The Seminar would be designed to develop
technologists proficient in handling variens phages of food
irradilation technology. Mewher States would be invited to
nominste candidates for the Seminer, snd from these the Ageneoy
would salect the wost promising 20 for participation in the
COUTES .

Following discussicns with approvpriste staff members of the
Divigions of Biology and Mediecine and Isotopes Development,

it has been conecluded that the proposed Seminar would setisfy
& bona fide need Ior the indoctrisstion and trainping of
personasel in the food irradiation field from a number of
countries, and would be particularly valuable for parsons
from the less developed countries, sfhere such opportunitiss
are non-existent. Moreover, »it could serve to fosier a mature
understanding of the prospects and limitations of food
irredietion, which we believe would be highly desirabls.
Students trained at the Seminar conld alsoe serve as a nucleus
for further training of & simdler nature and facilitate the
subsaguent dissemination of technieal information in the field
in thelir respsetive countries,

994~ 9
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The Depsriment of Food Sclence of Michigan State Unlversity is
loterested lo arranging Lor and conducting this Seminar for

the IAEA, under the direction of Professor Walter Urbaln.

The Department of Food Science will have completed a new
building by the fal) of this yeer which would be availeble

for the course, and emong its facilitiss will be = 50,000 curle
cobalt-50 scurce. Housing and meals for students can be
arranged In University facllities, and similar arrangements

can be made for lecturers In a campus=loceted University-cperated
lodging and eating facility.

The Seminar is projected for 2 pericd of five or aix weeks,

the exact period Lo be detarmined by farther detaliled planaing.
While oo specific dates have been selected, Michigan State
Univarsity is prapared to arrange for 1t to be hald somatime
betwaesn June 15 and August 31, 1947, It is proposed that
lacturers for the Seminar be drawn from: {L) acedemic insti-
tutions, e.g., MSU, MIT and the University of Californim {Davia);
{2) Government agencies, e.g., ARG {DBM and DID), USDA, NBES,

and the U.S. Army Natick Laboratories: and (3) private industry,
e.g., Swift and Co., Vitro Engineering Corp. and High Voltage
Engineering Corp. Two field trips are proposed, one to the
University of Michigan Phoenix Projeot and the other to two
modern feood procezzing plants, i.e., Gerber Products Co. and
Keliog Co, or General Foods Corp.

The total estimated budget for the Seminer iz $33,500, Droken
down as follows!

1. Steff and special lecturers $ 7,840
2. Cost for trainees' aexpenses, '
transportation, subslstience,

and insurance 2, T50
3. Eaquipment snd books 560
4. Contingencias 350

TOTAL  $33,900

The Joint FAQO/LAEA Division of Atomle Energy in Agriculture has
budgeted $15,000 of its own funds for the Seminer and has
requested that the U.S. contridbute the balance of $18,500. We
anticipate that the U.8. share of the financing will be provided
by the Department of State from funds expected to be meds
avalilable for providing contributions-in-kind to the Sgency
{which include contributions for seminars and symposia held




® 9 ® 90
The Commission -3 -

in the U.S.). This would be subject, of course, to the
epproprietion of funds, ss well ss the U.S. pledge of voluniary
contributions for the Agency's 1907 Opersticnel Program which
is expected to be wade during the nexi Gepersl Couference.

The preliminary srrepgements for this Seminar heva been
cooxdinated through an ad hoe working group with the Depertments
of Siste, Agriculiure, Commerce, Army, snd the U.S. Aymy HNetlck
Leloratories, all of which concur in the desirebility of
extending =o offer to the IAEA o have the course io the U.S.
at Michigan Stete University. Also, sinoce we omust snticipste
the poesibillity that trainses from Soviet-bloc countries oey

e pominated to aitend the Seminer, as In a1 IAEA sponsored
peetings, we have discusssd the propossl with the Divisions

of Security snd Yotellipence, who initerpose no objections to
our extending such an offer to the Adgency. In this connection,
we shouwld point out that we shall have an opportunity to

review ibe Agency's proposed nooinees and alternstes before
final selections sre mwade, and it will be wmade clear at that
time thet our acceptance of pominees does not constitute
spprovel of the issusnce of viszs for them to enter the U.S.,
sloce the latter will be handled sepsrstely by the Departmepnt
of State in sccordance with their poruel pollcy.

In light of the foregolng, we plan to extend an offer through
the Department of State to the IAEA to have the Seminsr st
Michigsn Stete Universlity next year as dlecussed ebowve,
subject to the sppropriation of funds and the U.S. pladge st
the next Genersl Conference.

Siemed by
Airaliont 5, Frladmas]

Myron 3. Kratger, Director
Divirion of Intermstions] Affairs
ce: GM (2)

m Xnil, Executive Aset. to GM
AGNIA
geratarist (2)
oce :
Whitebair, DEM
Shea, DID
Reichardt, I
Palazzolo, S

Abrsheus, DIA
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AEC 719/46
June ¢, 1966 COPY No.-- A2
ATOMIC ENERGY GOMMISSION
IRFORNEATION TTERN

POOP IRRADTIATION PROGRAM

Hote by the Sacretary

The General Manager has requested that the sttached
memorandum of Jume 3, 1966 by the Director of Indugtrial
Participation, with attachments, be circulated for the
information of the Commisaion.

W. B. MaCool

Seeretary
DISTRIBUTION COPY NO.
Secretary 1,18-23
Commissionera 2 - 6,24-27
General Manager 7T -8B
Peputy Gen. Mgr, 9
Agegt, Gen, Mgr. 10
Exec, Asst, to M 11
Aspi, GM for RAD 12
General Counael 13
Controller 1
Ind. Participation 15
Inspection &
Ieotopea Development 17
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- MICHIGAN S5TATE UNIVERSITY HLTM 48823
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Decamber 6, 1945

Mr'. Ermest B. Tremmal, Director
Plvigion of Industrial Pnrticipati}n

United States Atomie Emergy Commizsion
Washinzton, D, £. 20545

Dear Mr. Trapmal:

Thank you for your letter of Wovember 30 reparding tha Nuclear News
Panal Discuagion on the Future of tha Nuelear Industry. I am vary glad
to have & copy of your 1965 reportion the Nuclear Induatry.

Encloged vou will fiad a copy of presantation on food irradiation at
tha panel, ' ’

T would like to add that I was very happy that the occasion gave me an
opportunity to mest you. As you may know, I have been working with tha
Division of Isotopes Development if commaction with the commerciglizsation
of food irradiation. This. activit tzkes me to Germantown about once a
month, I vgually meet with Gene Fowler, Kevin Shes, and George Distz.
Pechaps on ome of these occcaslons sball be able to spend a faw '
minutes fogether,

’fours very truly,

Lz/ !

Wal t:er H. Urb/ 'Profea ot
Food ’Sc.ienne.

Enc.,
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Radiztion in ralatively aswall. auouats (ga. 100,000 rad.) ean

be used to kill a percentage of the ovganisms presgint. |

Through thie yaduction in microbial papulation, the neormal

1{fa of tha product can bp extanded., Such products, however,
do oot hava the indeftnit! 1ifa of eterile products, Btarxi~
lizad products, if properly packaged 40 ad to preveal reson-

tamination, will kaep fndefinitely. Products such as meats

containing natural anz require insctivation of enzymas io

addicisn. JTonizing radigiion can asaist fpod preservation in
ather waye:

a. Deetruction of insect

b, Dastructios of parasiths

&. Iphibition ﬁf gprauti

d. Destruetien of a epecifi¢ microorganism associated with a
" health problem (a.g., § 3Tmonellee). f

In addicion, lonizing radiitinn ¢an spften tertain vegatshles
in a manner az fo sherten fhe time for reccnstitution whan
ﬁahyﬁratih. r
Radietion cap causa undasived offects in foods, Such effects

vary with the food in quaeffion. Thay may be groupad as

-
H

followa:
8. Flewor chenges. Many fhnds davelon 2 echawgcteriatic

“irradiated"” flawver, gaFa:ally consldexed undegirable.




b. Color changes, Siace any new color is sbnormal, it is

congidared undegirab
. Texture chaogaz. U
ization of the food.

undesirsble.

e

1ally there is & softening or tendar-

In soma inatances this may be

4. Fuostional propertied. Soma foods, sush as £lour or @zgs,

are ingredients in
epecific functions
of éhasa undasived tha

gita foode and ae such parform
ich may be ivpaired hy zadiaticn.
g, the poat significant are the

flayor changes. The magditude of sll these changes 45 dosa-

dependent, For soma foods & light radiation treatment suth as

in pasteurization oy aprgut inhibition, may occasion ne

uoticesbla change. On the other hand, atexiliziag dosea tand

te Ioduge soma changa io

practically all fooeda,

_{.‘.o:nt:ral of irrediztion copditiona sometimes can raduce the |

undesired effects. o particular, the amcunt of “irradiatad"

flavor can be reducad by

lowaring the Camparature during

i:raﬂintinn. Erst reenlits in meats have been obtained at

liquid nit:agah Eemperat- -1

Consusy Bcceptanca of s

foods has besn tasted, parfieulariy

that of sterilized produegs. The Army and others have found a

rivzbar of irradistad foo

te have gdequate accaptancéa.,

Extengive work has baan done ta determins if frradiation

afflents the wholasomeness

of foodz, This work ia essantifally

=y
]
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2.

The Food and Drug Administraticn hae given spproval for tha
irradiation of:

a. Bacon {sterilizetion)

b. Wheat and whasat prodﬁcts (inzect disinfeatation)

¢. White potatoes {sprout|inhibition)

d. Certzin pankagiué wmatexials.

In addition, the U, S. napzrtment of Agriculture, Meat
2

Inspaction Division; has spproved tho irrvadiation of bacan.
Specific typas and amounts jof radiation ape cnvar;d in the
regulations governing thesd usaz.

Facilitiaes | ' ,
At the present time thaya sre a mupbey of govermmentepwned
drradietion facilities in sxristence which hava beem built for

experimental procescing of Foods. Theaze ara:

&, U, 8. Army Watiék Yshorptory irradiator

b. Marins Products Davelopment Irradiator

¢. Four ragearch irradiatois

A numbar ;f other govermmenfsownad resgarch umits gre undex
eonstruction, Othex privatply owmed facflitles are availabla
for radiation research.

The research facilltias avallable today or soon to bacome
available through the present Atomic Energy Commission program,
in some Instences provide quata sapacitias uot only for

rasearch but for small sca production with Low dosa

- q -
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ways to sglve the £lovos peoblom. For oxampie, in the
casa of pterilized E?nds, reduction of tha dose
reguirements would cpuse less frradiatisn flavor davelap=
mant.
Colox

This eifect varies with the product and amount of radi-

ation employed. Whare a ¢olor change leads o an zhnormal
appearanca, it is li$ely ta ve consideved undesirable,
Thers secems to ba noLsnlutiun avallable at this tine.
Taxtura
Again we are dealing | with a change which wvaries with the
product and the amount of wadiation ewpleyed, In most
producta thia L8 not|a large problem, In some, unless
solwad, it will prevqnt application of the process, In
" certain cases the resultaat softening is a benafit,

Functional proparcles.

This iz a problem linited only to certain products, It
appears to be one of Fecundary pigaificance.

Enzyma inactivation |

The only knowa effective metheod for enzyme inactivation ia
heat, This resultz in cooked products, which in soume
casaz, are less desirabls., Meat having been heated for
enzyma Inzctivity, for example, is apt to have 5 warmed

over flavor. When, a’ter having been sterilized by

o -
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vadiakicn, it is again|heated prior to consumption. There

is urgent naed for a b
£. Wutritifonal losses

Irradiated foods like

of soma of their initi

if not too savere, are

i
atter matchod for enzyse inactivaticn.

other procassed foods suffor a loss
ul nutritive quality, Such lossea,

ordinerily accerted as unavoidablse,

and are considered to be tolerable in view of the

advantape galned throv
cauas some dastruction
soma coucern by at lea

induced losses are not

|

*h the processing. Radliatlon can
'of certain vitamins, and there is=
st oche group that ¢ertaln radiaticu~

insignificant, If their view holds,

then there ie a problen in this area for certaio foods.

Processing

Processing problems {n a large measure relate to the lack of

’

experiencs in operating the process under cammafﬁial conditions,

Process reliability and efficiency are yet to be worked out.

Cosve are available only a
coats ¢could be a seriouns p
requiremants are high, as

to provide adequate capaci

estimates, In soma applicatioos

-oblem. In general where dosae

in sterilized foods, capital coats

-y may bea excessiwve in texms of

wsal commercial experience, Cost reductiom is ¢lesarly an

araa for attention, Mozt
agtimates on which could b

Tha sglection of the fypa {

clpful immediately would be
rlaced & high degrea of coniidenca.,

of radiation sourca remains an open
I

il -
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I, Outlook

1.

The customary procedura to

aala of tha product in g

Whothoer the product Ls new or noi, the economics of tha process

will be part of che market

must be io line with the

product is to teat markaf
variad; teat marketing use
arosas YVarlables such as u
packaging, eelling price,

!
capafully wmeasured and an

?itiuna for market accepta
patitive gituation normal
Test markecing of appropzi

gtep In commercialization

Food produci

Bafora rasearch pxovidad s

ing plcture, Gosta to the consumer
alue he receives.

detcrmine the aalability of a

it. While many datails can ba
eLly iovolves the prﬁﬁuctian and
tion, usuzlly in a limited market
nit size, product characteristics,

tc., are studiad, RHResults are
vzed to datermine the bast cone

noe. All this is dore in the com-

Fu the teat market. 5
ate irradisted foods is &n importent

f the proccss yet to be carried out,

pacific fuformation, there was

anvizaged a very broad apyﬁination of irradiation.

vecogrized that not every

ﬂ.tﬂ-&p

Now it 4ds

Iood can ba adventagsously izcedi~

For a particular fiogd comperciszl epplicetion will be

depandent wpen a combination of technicel factora and

merkating value {except in
ta Bolve & puhlié health

fectera nmay wirtwally gove

e case in which redigtieon is oped
oblem and '4n whiech tachnitcal

n tha sicvuziion), Sives there is

- 18 -




incommIeta infoomacion with

warkecinx aspacts, afforis

nracessed cormarcially ave

appear to hae:

ds

G

Fruits

Bananas (delayed riponi
Strawbarrias (Lifa exto
Mancoes (ingect disinfe

Papayaz {insact disinfs

Yagarablea

Patatoes {sprout inhibi
Dahydrated carrots, pof
facilitate rehydrati

58a food

Fiah

Psinn)

Ftatiun)

station)

-~

tion)

o

Haddoclk (lifa axtenJion}

Codfish bl
Sole U
Flounder *
Pollock ™

Decean perch

Halibut T

Heke te

Shrimp e

14

tL
o

testecl £o both technical and
to predict which foods will be

an uncectaln grounds. Posslbilitiles

ng and life extension)

atna;, onions, and cabbage (To




Oysters (Iife axtensicﬁ}

Grab’ e w |70 =
Clams e v
d. Meats
CPock (sterilizad=shelf siable)
Beof e € ©
Ham e n
Pozk sausagé = e
Chickan (steriiized"shalf étable)
{paateurizag-life extensian}
a, Eggs )
¥rozen (Salmonella gontrol)
f. Animal feeds i :
Animal protein meald {Salmomella control)
,Gegﬂral -

Gontinued research can be cxpected to solve many of the |

preoblems listed, Opcimism

for the process as applied

can ba held for the legal clearance

to specific foods, Costs for at

least the low dose applicalions cam be expected to be within

reach ¢f what can be afforded., Sterilizing treatmaﬁts seam

te lovolve problems of cost, stemmding lsrpely from high'

capital ¢osts, Based on quality considerations, conaumen

acceptance of certain irradiated foods, ﬁﬁth sterilizad and -

pasteurizad, seems adequatls

. Commereial value appears likely

|
Tﬁ -
!




for coertain products benefkting with life extonsion and may be

basad on gpollage reduvetvien, cutanded marketingy pericd ox

enlarged market area Pnasiyilitins. Starilized products,

principally meats, oflfew iﬁ@rnved quality and added con=
) |

venience, PRadiation sompgsfts are zvailable but nesd further

conslderation am to comc afhd type.

_In the owerall, the status|is such that when legal barriers

are removad through suitnbla spocific pyoduct clearances and

with the gvailability of sfiitable facilities, the first step

of commercialization, nzmely test markeling, can take place,




1, Although ivrradiation has no cFEect uwn avoeryone'ts inhibitcians,

2.

caa it commercially be a aubsitute For refrigeration in a
ghipment and short~tarm storata of fresh moat?

ustion ia the microbial populetion
ct an eéxtension of produst life.
ndent upon mailntenance of normal
rafrircararion, To do without

ical because:,

iation con actomplish a re
of Frash maas cud chereby off
Taly extension ls largaely don
handlinz conditions ineludin:
rafrizavaticn would be imprac

nt aceriiizes the meat, spoilege
znd any inltizl pain would soom be

d, Ualessa the radiation tres
organiams should grow ouc
lask,

srly related to microbizl growth
cerioration of tho meat. These

ne lean, drip less, which would be
zoges in fat due to relatively high

b, Other changes uot particu
would accur whieh cauge &
include discoloratlion of
gt lesst ungightly, and ¢
Lemperatureas,

s¢ of radiaticn for short-term

Becauses of these alfects the .
nout refrigoration appears unlikely.

preservaticn of fresh meat wi
Are there any physical changes pressunt in lrradiatiom of white
potacoes?

v is & 1iving organism: When we
ing, w& may ilanterfare with other
ving orgenism, It has been found
equiresent to inhibit sprouting. It
uch radiation can destroy the
Forwunately, it has been possible
which accomplishea the sprout
tho hezling function. Unless such
of potatoas sctually <an damege the
1ife. 7It has been found that not
ond 1o the same way. By paying
tors, it i3 possible to drradiace
desiyed effeet of sprout inhibiticwn.

Wa mmust racognize that & pota
irzadiate it to fahiblt swrou
biclogical processes of the 1
thac there is a minimwm desa

has also been found that too

mesnanism for healingr Lruises
to select a level of radiatio
izhibition but does not impal
care is exercised, irradiatio
potato and shorten ica storsas
all verieties of potatoas ros
atvention to such erikical £

potatoes and to obiain only tl

What are possibilities of ubkilizing oy modilying pwesent facilitias
at Naticsal Rerctor Teating Station in potata processinp? (Since
NRTS is locaced ia heart of potecs-producing rapion.)




s
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Tic Raciomal Reacior Tosting !
involved spont Ffupl rods.

radizcion and weutrons, Sinc

radioactivity in a food, thaci? use 5 now prohibited,

tatlon faeilicy uvsed somz voars ago

Theése ware sources of both gomus

neulrens are csjable of  inducing
It gneme

unlikely, therefore, that thig faecility wall be of value in potato

procossing.

|
. !

Are thera technical or economical xeasons now known for preferving
|

cobait drradiations to asccalie;
steyilization?

Io most food applicarions the
to penectrate appieciable dapd
&5 is cbtalned with cobalg=60
sod on this basis ie guite wel
putiulration of elecivon boumy
cloctrens, Approximately one
penctrated by f£ive miliion wol

limitation on the allowabie o
=illion volts, This limit is
eneraies may induce radiocacci
noc knowm gt this time,
voll electrons ere safe,
pbtain penstyatlen of four 4
electyrona. For some applicar
under these civcumstances z-v

t is generally considered th
form of londzing radiaticon, a
their use they probably would

ater producced irradiation for meat

raguiroment exists for the radiation
af a food, Gamma radiation, such
sourcesy provides good penetration
1. suited for food applications. The
desends upon che anergy of che
ioch of unit density material can be
: electrons, Presently there is &
rgy of an alecrron beam of cea
2et by the recognition chat highar
The pracise coul=nIf point is
zrrecd thac ten wmillion electron
lrradiation Ffrom two sidea, pue can
fioeg wich tea willion electron volt
png Ebis way nobt be sufficient. And
ve or gamne-rays would be required.

¢ electron beams sre rhe chespest
d where tactinical factors ellow
be the EFlcst cholce. As is known,

clectzon beams can be converigd Lo x-rays by impinging the

elaectrons on a mebal targat,
and its efficicooy is depaade

“his conversion is noc wvery efficient
& upon tho encrgy of the slecirong,

Here too there iz an accepted|upper limit for energy, namely five

millicn electyon volLs.

Soze |claing have been mede for x-rays

geperated 1n this fashion having lower costs than Zamna-raye Lxom

isotople sources swh as cobaji-60.

in the aniire azres of coats.

Further inflormation i3 needed

To what extent ia the correlsfion between tocaoperature abt which
meat 1s irradiated and flavor|{or customexr acceptanca} known?

The Lower the temperatora, th

tess irrvadiated flavor is developed.

For somes maats sueh a& beaf If is neasgsary to go to wery low

tempreratures to obgerve this fffact,

Bost raaultzs with basf hava

bagn sbtained at ligquid nitregon vesperaturas.

- 1@




What aze the three foods appreoved for irradisiion?
L]

The three foods apvoved by the Fodevrl Food and Diup Administration
for irradiztidén zive bzcon, whaz: zwd vhest products, and poisioes,
The cpprovels for these produsts sneeify pavriculary conditions as

to type of radiation, dosage, eic.




The fdvioory Comlites oo Iectoped and Eadistion Devel:premt xst lust on
" Moach 3o, 1968, and subaitied ite fovel report to the Commleoiom an
Aprdl 1, 1565, A muder of roscsmenidations in this vepert relate to the
ARC radiatimn precermtion of foods progess.

on My 2%, 1056, the Comiselon met with the Stoerlng Croup of the idvieory
Comitice to diocuss the syaadlic recorrendsatics of fta repcrt. Priar to
this oettling, e Camispics wee ovided & stetun report by #tall on action

T taken o plonned on the Conlttoe's rocomendationa. A copy of thic rexat

is gitacked. Your atteptlion ins directed to paverraph B 2., oo porss b,

Aa tha stinelsd renorandum fran the Ssoretary states, the Comadssicn has
reoczended ah early luncheon peeting otween reoracentatives ol tha Cocxslasion

T st of the FUA to reviev the ADC food prosrem with specific referonce to

progress snd prodlecm in cvlaining clesrances. Feference is also nade
Aha question of adaqunte ostal'fing for the food ITograst. :

In Mght of the abowe, I bxve surgested to Spolf Topdliah thet we reat som

for a prel iy Secussion of the above vecospendation. I will check with
o end Spofft's offices about & tise far the mewting. .

' eo: 5. G Inclish, ASHD

DID:WSTAR  DID:D ’ 457
NBLOGM:mi ESFouler

Foff F=f §f = FaF S o
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m'r.a:mr. mm:':.-n“ JOINT COMMITTEE ON ATOMIC ENERGY T ¥ TS, b

Jue 2, 1966 4

I(-;I;:nurahln Glenn T, Seaborg /g oy & /f,t,éé-

U, 8, Atomic Energy Commission
Washington, D, C, 20545

Dear Dr. Seaborg:

As you know, the Atomnic Energy Commiggion's research
and development program is exceedingly broad in scope and
includea a wide range of projects extending from those vital to
the commeon defense and gecurity of this country, te those which
mipht ba describad as incidental banefits deriving from peaceiful
usges of atomic energy. With such a broad program involving many
scientifie disciplines, it is understandably difficult for the Coms-
missioners to find the time to give detailed attention to what might
be described as major development projects; let alone time for
close study and management of the armaller programs.

I am writing because of a contiring intexest that I have had
in the ARG's Food Lrradiation Program, a program which is small
in terms of funds and mcientific manpower in relatien to many other
Cormmunisalon efferts, I belleve, however, that this program has far-
reaching significance in terms of the benelits which it holds cut for
mankind, We are living in a timme when world food aupplies are
inadequate to meet the demands of the present population, Predictions
for the futare envision even a more dismzl picture than the present
one. A large fraction of the world's food supplies is continuously
being lost through bacterial spoilage as the result of improper or
inadequate refrigeration. In addition, large quantities of vital grain
products are ruined by insect infestation.

Radiation processing of food has demonstrated its capability
to sterilize, pasteurize, and disinfest food products effectively.
A great deal of scientific data concerning this program have been

Congress of the nited States S e
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Honorable Glenn T. Seaborg r

gathered, and for the moat part they are favorable, As an example
of a feasible application of radiation processing to a food product,

it has been demonstxated that radiation treatment of poultry and
poultry products is an effactive means of preventing the spread

of salmonelia infection. The significance of preventing the spread
of this infection was highlighted by President Johnson in the Jaauszy
1966 Economic Repoxt of the President as followa:

"Foodborne diseases are being increasingly recognized
as A leading cause of acute aickness in this country and
prohably account for more illness than all othax environs
mental elements combined. Salmonellogis--the most
serious such disease--now is much more wideapread than
it was 13 years ago because of inadequate controls in new
methods of food production and processing,

As you know, to date, the Food and Drug Administration haas
approved for general consumption only irradiated bacon, grain prode-.
ucts, and potatees. Other petitions for irradiated foods have baen
before the FDA for some time, and an Increasing number are in
preparation for submission inthe near future.

Aa I have already indicated I have taken a personal intereat
in the Food Irradiation Program ithroughout the years, and a similar
concern hag been displayed by other members of the Joint Commirttees,
I am disappeinted that I have not seen evidence of an equally strong
interest in this program on the part of the Commission, In my
opinion, if you as Chairman of the AEC, ware to diaplay such an
interest this would have a salutary impact, particularly with respect
to encouraging the prompt, as well as thorough, review of patitions
submitted for radiation processed focds.

1 wan very pleased -- and I am sure that you were too -~ to Eee
the invigorating effect onthe Food Irradiation Program that resulted
from the Food and Drug Administration's approval, in the spring of
1963, of irradiated bacon for consumption by the general public, I
am growing concernad that we may have lo#t the momentum which
Teaulted irom this approval, and the subsequent favorable action




Honorable Glenn T. Seaborg 3

on grain products and potatoes, Accordingly, 1urge that you devote
special attention to the needs of this program in order to help assure
that the pace of progresas, as measured by FDA clearance of specific
petitions, be commensurate with the rate of accurmulation of scien-
tific data in this new and promising field,

1 would appreciate receiving any cominentz you may have on
the views which 1 have expressed. - ]

Sincerely yours, L.
J.'-/ / . e
v / ,° ////r ,
vy il
i //__,5'-'-’ L- IJ: j;f L”_,._._F" f -
" w” Mealvin Price, Chairman

Subcommittee on Research,
Development and Radiation
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Memorandum

E. Eupene Fowler, Diraciar

Bivision of Isotopes Development

W. B. MzGool, Secrataryh, o Mm%"ﬂ'
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Reference & Renroduetion Bratich

L95Y = Gormantows

Mey 11, 1866

DISCOSSIORS WETH ATIF ON RADIATION APPLICATION DIMODNETRATION PROGRAM

SECY :GF

1. At tha Maeting with Memhers of tha Atomic Industyfal Forum on
May 5, 19556, it wes notad that 2 request for propoeals would be distributed
within geveral months for industrial parcicipucion in the construction of
8 meat sterilization facilicy under joint contract with the AEC and DOD.

2, Tha General Maraper has dirscted ysu fo take the reguired setion,

ge:

Comainsioners

General Mapapger

Deputy Gsnerzl Managar

Aget. Ganeral Maoagar

Exac, Asst. to Gen. Mgy,
Agat, Gen. Mgr. for RED

iget., Gon. Mgr. for Operations
Pirector, Construceion
birector, Contracts

Director, Induastrial Parcizipatien
Genaral Coungal

gI9-11~%5
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UNITED STATES COVERNMENT Copy = Germantopy
Memorandum

Fils paTE: May &, 1966

SIGKED

. L, Hﬂ‘ﬂdﬂ.’l‘d
W. B. McConl, Secretary

AEC 1201/11 - STATUS REPORT ON POOD PASTRURIZATION PROGRAM STUDY
SECY:JCH

1. At Infarmation Msating 582 on May 5, 1966, the Comissienars
ragquestad a ro-ordaring of the slternatives lisl:ad on pagn 3 gand 4 of
AEC 1201/11.

2. It ie ouvr vndarstending che Division of Operations Anglysis
and Forscasting 1s taking the required sccionm.

(23]

Commipeicaays

Genaral Manager

Deputy Ganaral Menager

Bwec. Asst. to Cen. Mgr.

Asst, fen. Mgpr, for Admin.

Adst, Gano. HF. for Plans & Prod.
Aast. Gen. Mgr. for R&D

Asgt. to Gen. Mgr.

Genaxal Counsel

Dir., Ind. Participatiom

Dir, , Inapection

Dir., Isotopes Dav.

Dir., Operacions Analysia & Forecastiog
Controllex

Buy U3, Sevings Bored Regularly on she Pl Suvings Plan

sdlepliss
tﬁmhun Branah

=5 9- 9.5
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DEFARTMENT OF THE ARMY .

OFFICE OF THE ASSISTANT SECRETARY
WASHINGYON, o.¢, 20310

OASA(I&L) (PP) 5 MAY %95

Honorable Glenn T. Seahorg
Cheirman, TU. 8, Atomic Energy Commission
Washingtom, D. €. 20545

Dear Mr. Chairman:

The V. S, Army, Matiek Laboratories is eurrently negotiating a
resaarch and development contract which involves the treatment of
dehydrated potatoes with lonizing radlation., The prime contractor,
Atomlc Energy of Canada Limited, a Crown Corporation, proposes to sube-
contract & mejor portion of the research and development work to Salada
Foods Limited of Toronto, Canada, Wepgotlations are being delayed pend-
ing approval of a reguest from the subcontractor to deviate from tha
clause set forth in the Armed Services Procurement Regulation (ASFR)
paragreph 9-107.7(h) entitled, "Contracta Relating to Atomic Enargy."
Since the reeearch and deavelopment program ig to be conductad by
Saleda Foods Limited without coat to the T. 5. Govarnment or Atoaic
Energy of Canada, the requagted deviation im pconsidered appropriate and
the Depsrtmemt of the Army recommends approval,

The attached correspomdenca outlines the details of the proposed
deviation and is forwarded pursuant t6 ASPR 9=107.7{b) for your comment
or concurrence prier to approval, Sinecs the proposed program must be
phased to the anmal harvest of potatnes, an aarly reply would be
appreciated,

Sinceraly you YOUTE ,,

1;;“;1&5&4@:55 3&!39’/}

to USAMC fm Matick JOHN A, GOSHORN
Ma;ur GennrnT, 1194
Director o procarement

m(.-3
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. INDEX: MATERIALS 12- Food ITradiation
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FROM: .
SUMMARY:  AEC 1201/11,STATUS REPORT ON POOD PASTENRIZATION PROGRAM SUTDY, 3
Status Teport on “tudy for BeB on "Food pasteurization E

Progrem®,
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JAN &5 . )

Duar Hr., Ullmym:

Thank you for your letter of January 6, 1966, regacdiag youwr
iotorest in Ovegim State University sa & possible site for the
propoved Pilot Plant Meat IrTadiator.

The Atogsle Energy Comaisaion has bLeen asked by the Departent
of the Arvmy to give financial and technical assistance in the con~
stroction of the irradistor a3 & step towerd eatablishing & commeceial
capability for oupplying the Army sud other Armed Services with
radisticnesterilized waata. The process £or pressrving meats with
rvadiation is under developumat at the Aray Natick Laborakcories fu Eatick,
KHassachuoetts,

The approach being taken ia to contact tha food procassing
industry of the United Statas in dapth to determine the extant to which
individual companies or groups of companies wmight be willing to partic=
ipate finaneially in the construction and operation of the pilot plaat;
thare i3 oo intention at this tim& to construct the pilet planc solely
with Govexnaent funds. Consequantly, Do consideraction ia baing given
to univereicites as porential sites for the plant, uwlasgs a commarcial
dcganlization lovescing private funda should decarming that a wmivareity
site would offer significant advantages over oore convantional indug-
trial sites, To ouxr knowledge, thiv has wot been tha case, stoce such
Lackors as progimity to meat packing plancs, refvigerated warchouses,
and trapsportation centars wust be comsiderad,

The techunical stafi of the Acowmic Energy Cosmission ie well
acquainted wicth che pfoneering work of v, H, ¥, Schulc:, and he f»
looked upom 2 one of tlw expexts im the field of radiation presarvation
of foode, Ve wmuerstand that ba is nov perforning contract reassarch of
this sature for the ixwy HMatick lLaboratorias.
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1f you would like any fuxthar information on this subjeat, we
will ba glad o fwmnish ic.

Cordially,

v 0 T T ooy ]

Chafrman .
Aonoyable A) Ullman
Bouse of Repressntativea '
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- | ATOMIC ENERGY COMMISSION . | -+ .V
o WAGHINGTOM, CLE. 30845 TR

MN241966 -

M. John T. Cooway

Exaeutive Directior

Jolnt Comnittee on Atomde Foergy
Congrese of the United Statas

Dear Mr., Conway:

Reference 1s made to your letter of Janwary 3, 1966, concerning news
reports relating to Dr. F. (. Stevnrd®p article entitled "Direct and
Indirent Effects of Radiation on Plant * Their Relation to Growth -
and Growth Induction," which appeayed in Hmmimr 27, 1965, ismsoe

of Rature. i

The Atcmle Energy Commission is cogalzant of 't'.h.'l.u \mrl: anﬂ'prwima
+ litersture in aimiler and related areas, and has supported research

atudies In such arean for the past severel yearas, The remilts reported '
by Holsten, Sugld end Eteward desmongtrate B marked inhibitery effsct on B T

cell diviplon of earrot cells zrown on lrradisted media opr media
suppiensnted with 1ryadiated auger solubtions when high radiation doses
are used (0.5 - 4.0 megarads). A% lover doses (0.02 - 0.5 megarads)
There appesys 0 be a stimilatory effect on celli division, In addition
to these results; the paper reported, although no quentlitative data

ware presented, that chromosome eberpvations are produced in both meiotic

and mitotic cells of plents ralsed on media supplemented with irradiated .
sucrose, end that gene matatlons, produced in Drosophila ralsed on madia '

containing lrradiated sucrose, were Ilncreased, The evidence foy the | |

increage in mutations can be considered to be suggestive of an effect,
but more information would be necessary before definite concluslons

' eould be made aa to whether the effect waps reel: BEvidence of & simdlar 3
mature bas been veported previoualy by cthars om sach off thess biologioal =~

offects; and although the subject article adds o the body of similar
exlsting iaformation, it does not effect in any elgnificant way our

current understonding of the phenomensn.

Tt 1s our belief that say compounds produced vhem carbohydrates are 1 L T
lrradlated should be considered in the light of +wo possibvle long-term '

blological effects; one possible effact 1s that such productes might be
capcinogenic, whille tha sacond poesibility is that such compounds cowmld
be mutagenic. The wvast amount of toxdelty evaluation work canductad
under the Us S; Army Surgeon General's Office auspices on 2L major

claseds of rediavion sterilized $000s has pmvidaﬂ m:l.n-nins mm' L
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thee no enrcinogenic eifcets are present in anlmala fed hiph lLewel
vadiabion sterilized food over four geunerations, Currently, additional
toricity stwlies are baing conducted under AEC augpices using protocola
eopvoved by thie Food and Drug Adminlgtration. The poasibility of genetic

oolge paguleing from ingeseion of ivrediated carbohydratea, howavoar,
wose seill boe comgidered,

Iu thig connection, the findinzs to dats on tissue or cell culture systems
domonstrnte thot these coppounds can be toxle te¢ thoss. systoms and can
srwinree chromosome aborvations in them. Roports as &o the wutagenicify of
pudoets from lrradiated feod which ceontains suerose as measured in
boutephila have been published, At the present tima, this avidence is
eonsroversial, There ds evidencs reporied from work eupported by tha
J{owie Evorpy Cormissien that there is & cutagen’e effect in Drosophila
int, -n tha other hand, there are othor punlished reports which inuicate
thalt thews iz no such effect.

Anparrless of tha question of the mutagenic e’fects of these compounde in
rugnophila, it is cur considered judpment thet the preszent evidenca caennot
1=t vonskrucd to mean that compounds produced Ly frradiation of carbohydrates
vinld necessarily behave in o putagenice manner when fed to mawmals or man.
Cur reasons for this belief are as follows: (1) The availability to mom-
1 155 perst eolle of pogsdit]ly mutasonle rubsbanges produced in iryadiated
dowin and inncsted in the diet of wsomals would be sreatly feduced relativae
oo che cosucniratdon awiilable o microorpanisms and cclla In enliure or
wr eom eells of Drosophila lazvac, (2} Such conpounds may be rendeved
e dective from 2 mutacenice standpoint by the enzymatic degradacion proc-
e te vhieh they would be subjected prior to leaving the sastro-intestinal
Laned ©F ko thie detoxification processes normetlly present in mammatlian
Gvacons. Loy It 18 known that heat treatment of sugars, as mishit be used
4 Tood processing. producee meny of the same substances that irradiation
viotds.  lioweriher o, work supported by AEC 18 now in prosrass to investi-
aca furchar the mutational and ponetic consequences of irradiated sugars.
pe rimentation along these lines using mammalian systems will begin shorcly
in wnk Ridge. ‘ ;
oL roports whieh have dwmplied that these findings indicate a potential
tiealth hozard te mommals and man are indecd unfortunate. While the refer-
enced article has been found to be of fcelentific {nterast, wo soe nothing
in the findings which would auggest 8 need to modify tha current Food
Irraodiation ?rﬂgram.

Chatrman {2) V; GH Sincersly yours,

Conpressional (2) DM |8tgnec) Duight A. Ink
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JAH L7 B

¥ra Jobn 7. Comny

Ficcutive Directar

Jodnt Comittee on Atemic Zoergy
Corress of the Unitod States

Dear Me. Conuays

This is to inform you that the Commdizcion is cttering into a
reoearch epntreet with tha Mmgtrian Stady Compony for Atosde
Fzorry under vhich the Commission will sumply 50,003 curiss of !
Colalie60 fopr use 1 a stuldy of iae {rradiction proservation of
Tmdts end frult J’-}iﬂﬂﬂi The M m ﬁll, in m\p Mﬂﬂ
the Cemmlsoion with all dnfarmation developed In the projeot which
1s bedne cazried out ot the fuatrisan Mucloor Resesxreh Coater,
Colberdors, Austrio.

The Dotelt-00, vhich the Comisclen is mmplyine to the Ctudy

Seopory without coat, hoo been ewployed foy peveral yoorz in other

ATC vork end pecuipes re-steapoulation before i4 gan ba usrd further. .
the pre-cnsapoulation cost, setimated ot arpcdlnaiely $15,057, anft -
the eoot of ohipphiyy tho tmtexisld to 4he Coflercdord Laborotory will -
be borme by the Study Ctoreny. Toe Commdsesicm is sloo plovming to

czeicn o tochnicel represonmistlve to the wolest. The Complsuion

sotielpstes that 4he resulis of the information obtadped frvon tha

wolect il be of sthotantiel and direct intersst o AZC's program

ot the preservetdcn of fiood by fyzedietica.

Ve vould te plenced 40 ansvay any questlons you nay hove,
bee: gﬁm Sipcorely youri;
gﬂegrets.ﬁa.t (2 S cigneld BL
Dm (2) John A, Hﬂl -
OCM Joim A. E2ld
CONCUR : Eurcpean Br., DIA Asstsiont Qensral asror
060 M. Eratzer, DIA for Interantlonal Activiiics
DIA JCAE File ’
CEFICE B DIA IR ACMIA o0 iy
surung p | MCratzeTi8W)  JHall -
DATE b» |..... 1)’1{:]’,66——:.::& m%g= %‘;
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UNITED STATES
ATOMIC ENERGY COMMISSION
WASHINGTON, B.C. 20546

Jaguary i, 1966 ’

MENORANDUM FOR CHAIRMAN SEABORG ““eco——&
COMMISSTORER PALTREY
COMMISSTONER RAMEY
COMMISSTONER Tm
'.’a',-"' (/..e:

% mﬁmm

SUBJECT: FPENDING HATTERS (REPORT WO, 132): COST-
BENEFIT ANALYSIS GF THE AEC'S RADTATTION PRESERVATION
OF FOOD PROGRAM; STATUS OF THE WOOD-PLASTIC DEMONSTRATION
FROJECT; AND STATUS OF THE DEMONSTRATION MEAT TREADTATOR,

b

In 1is two memorandums o me of Decepbaer 23, 1965, summarizing
informarion keating 565 on December 22, 19465, Mr, McCool requestced
that che Commission be provided with a current aestimate of coats
for condusting a cost=benefitr analvsis of the food {rradiatioen
program, and status reparts on the Wood=FPlaetic Damonetratioa Pro-
jaet and cooperative Demonstration Meat Irradiator.

duy initial estimated cost of proposed work for the cost-benefit
study was $150,000, At the Commission's suggestiem, the scopa of
wvoris was limitad o consideration of three product categories rathor
Ehan eight, and our coet estimate was ravised accordiogly to a;pruxi-
i mataly $100,000, :

Following aclmowladgement of my memorandum of November 24, 1965 to

the Commission, relating the reduced seope and cost estimates, vequests
for proposals ware sclicitad on Decembar 13, 1965 following appropriate
salaction board procadures, BPBids received by Decambey 30, 1965 range
ag followes .




$ 87,500
. 50,570
8,100
137,075
143,300
148,000

The present scope is less extensive than that requeated by tha BOB,
which initially recommended that six to ten product categories ba
studied, Our impreasjon is that the reduction in acope of the study
will be acceptable to the BOB since 1t results fn a lowver expenditure
of funds, althouzh it 16 realized that & less comprehensive evaluation
will b obtained,

Irrespective of the nuabexr oi food categories imcluded, certaln baalc
procedures remzin to be developad and objectives evaluataed in the study.
These include:

a. Evaluating present and projected commercial markecing
patterns and trends of consumption for irsah warine
products and frults,

b. Evaluating the inpsct which radiatiom procesged foods
may be expected to heve on markecting and distribucion
practices and consumer demsnd.

¢. Exapining projected coscs of R & D for both government
and private industzy in bringing food frradiacion
to the point of commercialization,

d, Determining probable irradiation processing coats,

€. Estimating the affeet of an AEC phaseout prior te
commerciaziization on private induatry effortg and
on related programs such as the Department of Army's
radiation sterilization of food program, and fogd
irradiation programs in other countries.

£, Datermining industry plane -for commereialising food
irradiation apd evaluating consumes lﬁceptauﬁq ok
radiation processed fvods.




Qur currcat estimate of threc man-yezrs of effort {oxr $100,000)
to complete this study hes not changed significently, .The .
responscs of bldders vexify thia coat estimate. -

It is believed chat a further reduction in acope would result

in a dilution of effort and the performance of a superficial study
which would fall shoxrt of cowpleting the atudy objectives. In
light of a prime purpose of ihe cost-benelit analysis -- namely

to affirm te the BOB that furthe: support of the food irradiation
program is warranted =-- I recommend that our curreat proposed
expenditure of approximately $100,000 be allowed. DIuring the
course of negotiascion of the contrect, positive efforte will be
made to raduce the cost of tha work to the lowest poasible level
consistent with the coaduct of a meaningful study.

Regarding wood plastic combinarions, we have forwarded to the
General Managay for transwirtal to the Commiselon a staff paper
eatitled, “Cooperative AEC - Industry Isotopes and Radiation
Development Program." This paper includea o disecussiom of the
status of the wood plastics project and recommende that AEC molicit
exprosajons from {industry concermning private plans foxr construction
of facilities for production of these moterials and the need for
AEC asaistance in this regard. Upon receipt and evaluation of these
expregsions, an appropriate courae of action would be recommanded

to the Commissgion,

lith respect to the commercial demonstration meat irradiator, an
industry meating was held on September 24, 1965, which was aponsored
by the Department of Commerce with participation by the Depariment .
of Defense apd the Atcmic Encergy Gomoission. The purpose of the
meeting was £o solicit the maat industry's interest in a cooperative
arrangement for the conscruction and pcperation of such a facilicy.
Ad 3 consequance of the meating, 39 organizations exprassed interest,
4 task forea, with representation from the three aforementioned
agonecies, will visic these organizstions over the next 60=-%0 days.
Subsequantly, the task forecs will make wecommendationa concerning
& formal molicication of proposals frow industry.

e

E. E. Fowler, Dirsctor
Divisicn of Isotopas Davelopoant
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Pile DATE! ;g ousry 14, 1966
H’- . ml. |

BRIERING ON FOOD IRBADIATION
SECY:1CB

1, On Janvary 4, 1966, in Room A-410, Gernamtewn, Maryland,
ae 4125 pm,, steff of cthe Division of Biclogy & Medicing briafed the
Comnission on the experiments on food irradiation, the xssults of which
are relevant to tha articls by Dr, Stewmrd in Bature megazine, The
article had been discussed st Information Meeting 545 on December 29,
(Sea also the Genarel Monngar's Dacember 29 msuorandum).

2. Artached 1a A pummary of Biology & Medicive's comments ag
the January & brisfing, Following theae comments, the Commissfon noted
ataff would prapire #n appropridts response to the Joint Committee's
inquiry on the Hature article. We bave besn informed thic raspouse
bas besn prepared and iy currestly in raview,

3. A complete attendance list st the briefing is siso sttached,

Attachoants:
As noted above

Commisniconara
General Mevagey

a9~ 71}
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UNITED 53TATES ERNMENT
Memorandum

Irvin G, Bupp, Jz. DATE: January 10, 1966

GRTITNAL POAM ND. 10 W=
AN (Dt EDITION .

" ofE) ce of
ﬂ 2 %D .
FROM : CRARIES W B » Assistant Chief, Biology Rranch

WWGWSMMEWM'EWGHJMH,lﬁ

EMB; CHE

it is owr belief that any compound produced in irradlated carbohydrates
should be consldered in light of two possible-long term blological effects;
ope possible effect is that such products might be careinogenic, while

the ascond possibility 1a that such compowmnds coulid be mutagenic. The
vast amount of foxicity evaiuation work conducted undar the U. 8. ASrmy

8GC auspices on 21 major alasses of radiation sterilired foods hHag pro=
vided convincing evidence that no carcinogenie effacts in animals fed high
Ievel radliation sterilized food over four generations are present. Tha
DPossibllity of genetie damage, however, miust be considarsd. The findinga
to date on tissue or cell culiture systems demonetrate waegquivocally

theat thesze compovnds are toxic and do indmes ehromyeome sherrations.
Reports a3 to the mabagzenieity of produrts from iryadiated food wnich
contain sucrose as measured in Drosophila have besen published. At the
yresent time, this evidencs iz comtroversinl. There iz excallant evidencs
reported that there ip a mortagenic effect, tut on the othey hand, there are
puklished reporte vhich indicate that there iz no such effect. |

It i= our copsidered Judgement that the pragent savidence cannot ba
construed to mean that breakdown products of irradiated carbohydratea would
behave in a carcinogenic or mutapenie manner vhen fed to mammais or msm.

Tt iz our opinion that such compounds may be rendered ineffective from =z
carcinogenic or mitagenie gstandpoint by the enzymatic degradation processes
1o vhich they would ba subjecied priocr to leaving {the gastro-intemting]
tract or to the detoxdfication processes in the liver. Investigatione ars
in progress or will be Initisted to better wmderstand the &ffects of thasa

products of radiolysis of carbobydrates.

Buy U.S. Savings Bonds Regularly on the Payrol] Saving: Plan




ATTENDANCE
BRIEFING ON 700D IRRADIATION

William C, Bartels
Bdwayd J. Bloch
irein C. Bupp

Jaman W. Culpeppar
Enzi DeBEenzis
Charies L, Dunbaso
Charles W, Edington
Spofford G, English
E. Eugona Fowlsr
Arngld R, Fricach
¥. T. Hobba

Jaohn C. Hoyle
Dwight A, Ink
Anticnatte Josaph
George ¥, Kavanagh

Commissicneci

Glenn T. Seaborg, Chalrman

Jamas T, Ramay
Jobn G. Palfrey
Gerald F. Tape

Ganeral Mapager
R. E. Hollingsworth

ecreth

i, B, McCool

Staf§

Horman P, Klug
Bugh Leenhouts
REagmmid Muller
Robert 0'Neill
Jolm Beich

Robart W. Ritemann
Julfus H, Rubin
Ealvin G, Shea
Jamgs F, Smith
Frapkiin Tobey
Ernest B, Trammel
Capt. Leo A, Whitebair
W¥illian L. Wopdard
James B, Yora
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AL ULLMAN ‘I' 13 nl;d ‘l‘gﬁﬂ‘” COMMITIEE ON
s D, Sroamd AM_,!,,_,«..f\ WAYS AND MEANS

Congress of the Bnited States
Bouse of Representatibes

Wiashingtow, B.L, 20515
January &, 1966

Mr. Glenn T. Seahorg, Chairman
Atomic Energy Commissien
Washingten, D. €. 20545

Dear Mr. Chairman:

I have read with considerable interest the
proceedings of Industry-Government Conference on Pilot
Plan Meat Irradiator which was held on September 24, 1965.
1f a workable means to premerve meat Ly radiation could
be developed within a range of econcmic feasibility it
would no doubt represent a raevolutionary step forward
in the meat processing industroy.

Oregon State University has picneered research on
the uge of radiation as a preservative for meat under
the direction of Dr. H. W. Schultz of the Food Science
and Technology Department. In my opinion this outstand-
ing institution and staff through ite prior work in this
area should be given serious consideration as a possikle
site for the location of the pilet plant which is to be
financed by the Commisegion. I would appreciate receiving
from you at the earliest poasible date the criteria which
will govern the site selection as well as detailed in-
structicns regarding procedures to be followed by officials
from institutions who may wish to apply for participation

in the research project.
g;Pceraly,
3
/&ié{r!m

AY Ullman, M. C.

AU:1g

ég;f,z;/o—w-@
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UNITED STATES GOVERNMENT

Memorandum

TO

: R. E, Hollingsworth, Gemexel Manager mmuﬂfﬂ ‘gﬁgﬁﬁ‘
Appraved
Ri L]
FROM W. B, HMeCool, Date
SUBJECT: CHECELIST OF BRIEFING OR FOOD IRRADIATION, TURSDAY, JANUARY &,
1366, #:25 P,M., ROGM A-41D, GERMANTOWN, MARYLAND
SECY; ICE

The Commission noted staff would prepars an sppropriate
response to the Jolnt Committea’s inquiry. (B&M)

F.iH
Comniasioners

ga~f=/
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UNITED STATES GOVERNMENT

Memorandum

TO 1 File DATE: tammary 4, 1966
FROM °: W. B. McCool,
SUBJECT: AEC 719745 - PROPOSED PARTICIPATION IF INTERFATIONAL FOOD

TRRADTATTON PROGRAM
SECY: JCH

1. A% Informatlion Meeting 546 on December 2§, 1965, the
Comnissicners spproved the deneral Manzsger's recommendation to authorize
negotlation and execution of a research contract with the Austrian
5GAB, &3 descrived In Mr. Kratzer's December 21 menorandum, for ARD
perticipation in the Intermational Food Irradiation Project at Seibers-
dorf, Austria.

2. It is our underetandipg the Liviaion of International
Affeira is t=king the required action.

e

Chalrman

General Manager

Deputy General Manager

Asst. General Manager

Exec. Aszst., to Gen. Mzr.

Azat. Gan, Mgr. for TA

Asgt. Gen., Mgr. for Research & Dav.
General Comeel

Direcior, Riology & lihﬁicim
Mrecior, Isctopes Develorment
Direnter, Congr. Relations
Director, IA

Controllsr

U5, Sevimt Bonds Reoularly o the Parroll Sevings Plan

g Q-1 !




DATE: . .
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Dacenber 29, 1963

JEMRANDUM FOR CHATRMAN STABORG
COMMISSTONER PALFROY
COMMISSIONER RAMEY
COMMLSSIONER TAPE

SUCJECT: CORMELL UNIVERSITY ARTICLI 0N FCOD IRRADIATION

Dr, F. C. Steward and agsoctintes at Cornnll Unlvereity have observed
that {rradiascion of sucrose-containinz solutions and media results in
tha fotmatioa of chemical compounds whlch cauge cultures of plant cells
to exhibit abnormal mitotic £igurce upon eell division, am affect
commonly associzted with damagae to the penctic apparatus of eells.

Thic obgervation hag been cxtrapolated so ng o0 question wiether certain
irradiaecd food products vieh in carbohydrates might induce similar
responnes In tha tissues of persens coopuming thope radiation-presezved
foodg. Thcsza products of tha vadiolyzig of sugare, probably gucrose,
have not yet been ldentified.

Cn thoe other hand, carefully controlled fecdiog tests ia several

spceics of animals have failed to show evidence of harm although the

anlv .13 voealved high lovals of the irradisted matevicls in thedr diets,
{up co 35% of dry solids), for up to four cuecessive gencrations, Thesa
and zelatod data in tha judgment of the Food and Drug Administration

and cxpert comnittees of food techaclogipca, both in the United States
a:xi abread, have had suffielent merlt to warrant releagse of the tosted
Looco Eor publie consumption {bacon, wheat, wheat produces, and potatoes),

it i3 not clear whether the cenclusions from Dr, Steward's experimcots
oa call culturen of plonte and on Ecuit £lice have a relation to the
situation vhero irradiated foods are fed to mamuels and mam,

This gencral questiom of toxicity induced im culturo media {the baoic
food material for bacteris, cell cultures and for fruic fly larvae)
has been under investigation for more than ten years) Dr. Stewazd's
observations, first reported in Auguat 1965, have therefore sicply
scTved to highlight the quastion in the press.

The authoritative judpeents on all such macters reside with the Food
trd Drug Admioistration, ino that it sats tha conditions for acceptability
of new food products and determines vhen thoss conditicas have been met.

T

3
X
3
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On the other hand, the Atomic Encrpy Commiszien and the Qffice of

tho Surgeon General of the Amy accept regponsibility for carrying
suE ehoarpunh tavastipgotionn whish will insues rhae the {readisced
foods being developed are oot hammfel to the congumer. All {nvestis
gationa of acceptability ineluding protocols for the feeding atudies,
have been closely coordinated with tha Food and Drug Administration
atd will contimie so,

Attached in & gtatement which the Divigion of Public Information ia
using in recponas to naws oadia inquiries.

wi . Geaneral Manager

Attac t
Responges to Preas Inquiries
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T"a cre avare of the work at Cornell in whieh researshars studled the
growih of carrot cells in irradiated coconve willk, and also experinenced
with fruit Eios. Tha AEC has condocted relatod aed pertineat rescarch
ia thoso same nrcoa for mora than 10 yearn, The Cornell studies aras
linited to affects on plant ecolls and fruit fliee, and the findings to
datas should not ba extrapolatod to imuals and man,

Thie AEC gnd the Department of Dafense hove conducted extensive studles

oen irrndiated fooeds for about 15 yenrs, YResearch has included the foeding
of enimales on irrcdiaced foods over soveral generations, with noe observed
i1] ecffacte. Wa rocognize the uscfulness of contioving research on poseible
effacts on individual cells, and are continuing bto support such resesr ch.

The Food and Drug Adwdniscracion 1iis eleaved for human congumptiom

three foods -+« bocom, potateoea, and wheat ond vheat produsts. As noted
abova, this clanrance vas grauted only sfter exhaustive animal feeding
tosty over several genevations. (If asked, the following way ba used:
Although FDA claaranca has baen granted, no irrvediated foods now are baing
sold in tha United Statos., Wa under-tand the military services ara come
ducting soma test foeding programs.) '

—_—
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UNITED STATES C ENMENT I.I.ﬁ' " Br:mlﬂ'l
oe & e
Memorandum Refepence & Reprod
To Fite oo sigma DATE: December 23, 1965
W. B. MeCool
FROM W. B. MeCool, Seerstary
SUBJECT; PENDING CCUTRACTUAL WMATTERS KEPORT NO. 132
SECY: ICB

1, At Information Meeting 545 on Dacembexr 22, 1965, the
Comspivgloners conuideread Pending Contractusl Matters Repovt Ho. 132
aud bad no objection,

2. Commizsioner Ramey requasted a report on the proposed
contrazt with ACA for development of g &) centrigrade heat pipe and
& proposed contract for a coat bencfit analysis of the food program,

3. It is our undarstending the Divisions of Isotopds Devglop-
mant and Space Nuclear Systemd are taking the required action.

&

Chalrnan

Comniecioner Rawsy

hast, Gem, Mgz, for Operations

Asst, Gen, Mgr. for Reactors

Aast, Gen, Mgr, for Research & Daev.

Gepersl Counsal

Director, Isotopes Development
irector, Space Wucleay Sydtems

Director, Contracts

Director, Congr. Relations

Coutroller
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UNITED STATES O RNMENT M

Memorandum Reference & Reproduction Bransh
TO rile DATE: Dacembar 23, 1965
FROM W. B, BeCool, 8
SUBJECT: DEMORSTRATION PACILITIES FOR HOVANOOD AND POOD TRRADIATION
SECY: ICE

fg/’ucai,' >
L2libe Lognt st

1, At Informationm Maating 545 on Decamber 22, 1965, Commissionar
Asmey requasted a peport on progress rogardicg demonstrution fecilities
for Hovemood and Feod Irradiation.

2, It is our understanding the Dirision of Iscotopes Devalop~
ment 12 teking the roquired action,

e

Chairman

Comaissicner Bemey

Loneral Menagsr

D-ruty General Mansgey

Anct, Geveral Mauager

Exeg. Aspt. to Gen. Mgr.

Aoat, Gen. Mpr, for BRessanch & Dav,.
Goneral Counsel

Directer, Congr. Rglations
Dizector, Isotopes Davelopment
Contrelley




QBEPIC i § AEC 719/45

December 23, 1965 COPY NO,__add

ATOMIC ENERGY COMMISSION

ITNFORNMNATTION MEETING TTERN

PROPOSED PARTICIPATION IN INTERNATIONAL
T FOOD_TRAADIATION PROGRAM

Note by the Secretary

The Executive Asslatant to the General Manager has requested
that the attached memorandum of December 21, 1965 from the
Director, Division of International Affaips, be cirewlated for

eonsideration by the Commiasion at an early Information Meatlng,

¥W. B. MCoonl

Secratary

DISTRIBUTICN COPY NO,
Secretary 1,22-27
Commissioners 2-6,28-31
Genaral Manager T -
Deputy Goen. Mgr. 2
Asat, Qan., Mgp, 10
Exec. Aaskt. to GM 11 - 12
Agat, GM for IA 13
Aast. M for R&D 1k
General Counasl 15 - 16
Blology & Madiclne 1
Congr, Relatlons 1
International Affalrs 13 - 21
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UNITED STATES GOVERNMENT

Memorandum

O ! Ra. B. Hollingsworth, Generaq. Ma.nager pate: DECZ 11355
(TERG) . A. Hald, %ﬁi} e & B

FROM :  Myron B. Krulcer, Dimtor ¥
g Lh’]‘.}j.‘_ﬂj_siﬂh of Imternatioval Affairs

BURJECT:  PROPOSED PARTICIPATION IN INTERNATIOMAL FOOD TRRADIATION PROGRAM

The sbaff 1s presently ccopletling arrangesenta to establish participation
by the AEC in the International Food Irrediation Projazt at Seibersdorf,
fagtrie,. Thia gix-~year pmgram, which iz e Joint internatictial activity
of the ENEA, the IAES, ond tha Austrian Studi engesel lachaft fur
Atumen:rgie (scar), daals with the uze of Fruit and fruit Julces as

model systems for fundemental ressarch in the scquisiticn of basicz
knowledge of byoad application in food Ircadliatlon.

The Divisione of Biology and Medicine and I=otopss Dewvelopment, which
have activaly asgisted in the establishment of this program by pro-
vidleng information mnd guidance, conaider it dssirable for AEC to
yarticipate in the Project pince they expect that it will produse
ioformation of direct inteyest to AERD programa. As ia customary in
Joint interoational undertakings of the ENEA, mamber or associate
pember couniriesz perticipate in programs by the assignment of techmicssl
yersomnel and/or finencial or in-kind contributicns. For axampla, aa

a basis for the AEC's participation in the Halden Eoiling Water Projats;
ancther ENEA Joint ectivity, the AEC contributad thres tons of heavy
vwater =nd bas esalgned technical personnel. (Approved by you after
congideration at Information Meeting 408, August 21, 1064.)

Accordingly, as a baois for participation in the Seiberadorf Program,
the Ddvieion of Elology snd Medicine is preparsd, within itz budget,
to seslgn an Animal Histopathologist to the Project for one yoer
commencing in early 1066, ‘e Divisicn of Isotopes Development has
aveilable an smount of Cobaii-f0 (approximately 50,000 curies from
thres used sources) which 1t proposes to contribute te the Project

for use in the irrsdietion program. Expensea of approximately $20,500
involved in the reencapsulation of the Cobalt-H0 source, facluding
siipment to the Seibersdorf Frojecot, will ba borne by the Austrian
roveroment.,

I would proposze, with your epproval, 1o negotiate and execute a
regesrch contract with the SGAE which wlll prowlde that the AED
receive all informmtion deveioped within the program. TIn addition,
1t will contein patent provislong which are sfimflar to other of our

-2 -




international cooperative arrangements under which both partieag
acguire reciprocal rights in the field of atomic energy as to
inventicone resulting from the program.

AFPROVED :

Genersl Manager
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UNITED 5TATEE GOVERMMENT

M emoran dum Heierence & Reproduction §ranch
TC File pAaTE: December 15, 195%
FROM W. B, MeCool, Sec
SUBJECT: CGOOPERATIVE IRRADIATION FROJECT WITR ISBAEL

SECY : JCH

1. At Information Mzetlng 3540 on December 13, 1965, tha
Commissioners approved the Genaral Manager's recommendation to enter
inte a ressarch and development contract with Israel for a cooperative
frradiation program under which che T.85. would loan 8 portable irradiator
amd its Go-60 source., Details regarding this proposed contract are
contained in ¥Mr. Eratser's December 10, 1965 memorandum,

2. The Commissioners noted the latter to the Israslis 18 to
Include a reference to Commissioner Ramey's discussion with them of
this project.

3. It is our understanding the Division of Intermationsl
Affairs is taking th= required action,

ec:

Cha fruan

Commigsioner Ramay

Ganera) Managar

Deputy Genaral Manager

Asnpt, Genaral Mamager

Exoc. Awsst, to Gan, Mgr,

dpet, Gen, Mgr. for JA

Agst, Gan, Mgr. for R&D
Genaril Counsel

Diractor, JA

Diractor, Isotopas Development
Pirector, Congraasional Balations
Controller

‘\
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ITNITED STATES G ENMENT
Referencs & Repreductisd Branch
Memorandum pe.
Pile DATE: December 9, 1965

¥. B. bhﬂunl, Seg

AEC 719/43 - SIBMARY REFORT OF VISIT 10 STATE OF HAWAIT AND
AEC 719/Lb - SUPFLEMENT T0 AEC T19/43

BECY : JUH

1. At Informstion Meeting 539 on December 8, 1965, the
Commissloners spproved the draft Memorandum of Dhderstending regerdi
the mensgement apd vee of the Fawaiian Development Irredistor (HDI),
a5 attached to Mr. Fowler's December 2, 1965 memorsndsz, clrculated as
ABC T19/43.

2, It is our understanding the Division of Jectopes Development
is tsking the requirsd action.

ec:

Chairman

Oeneral Meneger

Deputy Cenerz] Manager

Asst. CGenorel Menoger

Exec. Asst. €o Qen. Mgr.
Asgt. Gen. Mgr. for Admin.
Asst. Gen. bdgr. for RAD
Generel Coungel

DMrsotor, Congr. Felstions
Dlreator, Isctopes Development
Director, Public Informetion
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OFF T QNLY AEC TlS!ﬂh
December 7, 1965 COPY RO, L

ATOMIC ENERCY COMMTSSION

SUPPLEMENT TO ARC z1ggu3
Note by the Eecretgz

The Genarallrdh.nagar has requested that the attached
memorandun of December &, 1965, from the Acting Director,
Divislion of Isotopes Development, be circulated for Commission
eonglderation at the Information Meeting on Wednesday,

%
Decembar 8, 1065, |
W, B. MeCool
Secratary
DISTRIBUTION COFPY MO,
Secretary 1,21-26
Commiasicners 2 - 6,27-30
General Manager 7-8
Daputy Gen, Mgr, 9
Asat. Gan, Mgr. 10
Exec, Apst. to GM 11-12
Asst, GM for Admn, 33
Ampt, GM for BiD 1415
General Counael 16
Congr, Relationa 1
Inspeotion 1 -
Isotopes Development 1o
Public Information 20 N
~J
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SUBJECT;

' E. B." Fowler, Acting

DFTIEAL, ot MO W 0= YT
BT R N TRON

s M AR M .
UMNITED 5TA1QGOUERNMENT

Memorandum

‘ John V. Vioclguerrs, BExecutdve Aselsiant to DATE: pEC 6 265

the Genersl
Cffice of the General Manager

Divigion of

We are proceeding with detalled englineering deelign of the HDI through

our oontrectcr, FUMEU. 'The AEC poritlon of the project is to design

apd construct the frvadistion ¢ell apd product cogveyors, and to provida
the source and source hondling system, at a cost of appracinately $350,000.
Approximately 225,000 curdes of ccbali-b60 are prequired to permit the
deeired throughput of 4,000 pounds per hour of papays at a dose of 75,000
rad. Other producte requiring doses in the range of 20,000 rad to several
hundred thousand xad can alsc be sccomodated.

The Siate of Hawall bas eppropriated $180,000 to design and consteuct

supportiog laboratories, pre- snd post-LrTadiation refrigerated storege
arcas, and gewarsl proccesing areas. The total bullding ares is about
10,000 sguare reet, of which 1,700 square feet are for the irrmdistion

call,

The HDLI will be locatad an the Fort Armstrong slie in Honolulu. This
site, belonging to the State Depariment of Agriculture, is projected to
bva a Food Transportaticn Center to ald in the diessemination and shippiog
of Hawalian produca.

Tha HDI is expected to be operational in Jamumry, 1967.

-2 .

Buy U.S. Savings Bonds Regularly on the Payroll Savings Plan

—_ —_— - [ -




-r

OFFICIAL USE ONLY ABE 719/43
December 2, 1965 SOPY HO. i

AToMIC ENBRGY COMMISSTON

T HFORAMATION MEBTINRG ETTEM

SJUMMARY BEPOSRT ON VISIT TO STATE OF HAWAIYL

Note by the Secretary

Tha General Manager has requeated that the ettached
memorandum of December 2, 1965 from the Acting Director, |
Iiyision of Isotopes Development, with attachmenta, be
circulated for Commiaslon qonslderaticn st an early Informstlon
Keeting,

W, B. MoCool

Seoretanry
DISTRIBUTION COPY NO,
Aeoretary 1,21-26
Commi ssicners 2 - 6,27-30
Ganeral Managzer 7T-8
Deputy Gen. Mgr, 9
Azat, Gen. Mgr, 10
Exeo. Adat, to GH 11-12
Aast, GM for Admn, 13
Aagt, GM for R&D 14-15
General Counsgel 16
Congr. Relatlons 17
Inapoation 18
Isotopes Development 19

Publie Information 20
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UNITED STATES

ATOMIC ENERGY COMMISSION
WASHINGTON, D.C. 20545

DEC 2 1965

MEMORANTUM FOR, CHATHMAN EEABORG —~——H{&t
CRMISSIONER PALFORY
COMMISSIONER RAMBY
coMMIES T

THROUGH] GENERAL MAHAGER
SUBJECT: SWMARY REPORT GN VISIT TO STATE OF HAWAILL

I wish to inform tha Commission of wy recent viait to the Stats
of Bawaii co meet with Governor John A. Burna atd other State aod
Federal officlale. The purposa of the visit was to securs agres-
aznt om the agency or ilostitution within the State to be given
operating responaibility for the Bawallan Developwent Ixzadiexor
{UDI), a pllot-scale unit designed for proceesing tropical fruics.
A lisc of these Brace and Federal officiale is attached.

This is being brought to the attention of the Coumission becavse
of a compstition which developed betweon the University of Hawaii
and the Stata Departmant of Agriculture for managewent responsi-
bilicy of HDI and bGecausa of the political incerest in this wmatter.
Governor Burns, Senator Daniel K. Inouye and Congressman Spark
Matasunaga, all, have directly intervensd in this situation,

A# the Commiseivn knowe, we Iniciated . a research amd development
program in 1964 with the University of Rawall to establish tech-
nology for radlation procesaslog of tropical fruilts, including
diginfestation. Included in the original progrem plen were &
first phase ressarch irradiater and a second phase pllot irxedia-
tor {HDI), dasigned for large-scale shipping, storage and markat-
ing tests, Planning for ADI also included ite use in cooparative
programs with the food industry in Bawaii. The original plac
provided that the University of Hawali would have smanagement
responsibility for HBI.




During the course of our buiget plemning for HDI, the University
of Hawaii was requested to obtain State funds for comatruction of
the building to house the drradiator in oxder that the project
could be instituted ae a coopexstive venture. An agresment was
reached and Govermor Burns requeated the Btate laginlature to
appropriate $180,KN for the bullding, which was spproved. The
Stats contribution compares to the $350,000 budgeted by the AEC
for the irradirtor and aesociated equipment.

At the request of Conpgroesaman Matsumaga, 1 wet in Washington om
Hovamber 2 with Dx. Kenneth K. Otagaki, Directoxr, State Department
of Agriculture, to discuse the HDI. Ac the meeting, Br. Otagaki
informed us for the £irsc time that the §180,000 appropriation

had besn placed In the Department of Agriculture’s budget rather
thean in tha Univearsity of Hawaii's., Dx. Octagaki's understanding
wae that the money haid been placad in tha Department’'s budget
becanae of Govarnor Burms' interest in having Agriculture bacoms
inveived in the management of HDI. (Hote: On July &, 1965, v
commanicated with Dr. Bobert W. Hlatt, Vice President, Univeraity
of Hawali, to inform him that Muclear Materisls and Equipment
Corporation had besn selected by ARG as its contractor to desiga,
consiruct and test operate the HPI. At that time, we also reguested
Dr. Blatc co reconfirm chat the Unlvereity would be cthe state inski~
tutlon responsible for oparation of che facilicy. This responsis-
bility waz acknowledged by Dr. Hiatt ia his reply dated July 30,
1963.) .

Dr. Otagaki, and subgequently Congressman Matsunags, wrged that
I meer parsonally with Governor Buram to discusz gur plans for
the facility and to receive his personal views on manggement of
the HDI, which I agrsed to do.

On Hovember & and 9, I held discusaiona in Hawali wicth a nmmber of
State, University and Faderal officials interested in the HDI proj-
ect, in preparacion Ffor tha schaduled maeting with Governor Burma
on November 1. Thesa included:

1. Preliminary mastings wara held on Novembar 8 with Lisutenant
Governor Willism ERichardeon and Mr. William Norwood, Adminis-
trative Director to Gawvernor Burnk. Both Lieutenant Governor
Richardson and Mr, Morwood stated that it was Governor Burns’
wish that the State Department of Agriculture have the respon=
sibility for operation of tha facility becsuse of the eventual
commercial potential of thie new food processing method.
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At a separate meecing oa Wovember & with Vice Presidemt BHiatc,
Universicy of Hawail, he atated that Governor Burne WAS
undacided on the question of responsibility Ior menagement of
HDI and that it wax ke (Vice President Hiact) whe had suggasted
to the Governor that I be invited to Hawajii to resolve the
queacion. :

A neeting was aleo held on Movewber 8 with Dr., Loren Steiner,
Chicf of the Hawail Fruit Fly Lsboratory, U. 8. Department of
Agriculture, concerning the Department's incerest in using HDI
to support their work on disinfestation. 0r. Stelper saw mo
problem in their use of HDI uader either University or 5tate
Departruent of Agriculture manageasent.

On Bovewbar 9, a meeting was held at the Brecutive Offices with
Mr, Xorwood, President Thomas H. Hamilton, University of Hawaii
and Mr. George G. Raymond, Deputy Director, State Department of
Agriculture. At the meeting I stated cthat we continued to feel
the University should ba given the rasponsibility for startemp

of the facility and its operacion for che first two years. The
reasone for this posicion were:

a. Priority use of the facility over the first two years would
hava to ba for lerge-scals storage, disrribution and labuo-
ratory testing in support of the regearch and devalopment-
program.

b. Tha Univereicy haa available the technical and aclentific
support necegsary for conduct of the test program, The
regouvrcas of the Department of Agriculture are less claar
in this regard. Much of the Department's effort ia
diracted to regulatory functions as opposed to research
and development activiriea.

€. Assuming satisfactory progress of the research and develop~
went efforc over the first two yesrs of operarion of HDI,
the program would then phase toward commercial developmssnt.
At that point, managesent responsibility for HBY eould
sore leglecally be assuwed by the State Papartment of
Agrizultura.

d. At thir mesting, tha point was wmade that 1f cthers existed
outstanding ressons within the State Government why mamages
sent of the HDI should start initially with the State
Departmant of Agriculture, these obviously would be con-
sidered geriously. '

-u-l’-l--
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On Bovember 10, I met with Governor Burne at which time he sxprassed
his interest in the Department of Agriculiture being given respomsi~

bility for oparaticon of HDI snd asked AHC's fevorable comeideratiom

of hia requeat, He ¢ited the following reasone:

1. Within the State of Rewaii, the Deparimemt of Agriculiure has
tha primary responsibility for developing the agricultural
economy of the State.

2, The HDI, while not immediately, would ultimately bave valoe
in comercial davelopment efforta including work with private
growers in the State.

3. A desire to reshape the State Depariment of Agriculture by
developing "in=house" capability to do mote of 1its own rescarch
and development as oppoused co baing almost totally dependent
upon the Universicy of Hawaili and the U. 5. Departnent of
Agriculture for such work. Governor Burna locks upom the
radiation procasaing of foode program as a good staxter in
this directiom.

4. OGovernor Burns stated that he had to watch the Volversity
eclosely becausa "They ars empire builders."

It was agreed with Governor Burns that we would proceed with tha
State Department of Agriculture as operator of HDI whersin:

l. Tha Department would obtain needad, additiensl technical staff
to provida for operation of the facilicy.

2. Tha University of Hawaii would continue o have ressarch amd
development responsibility for the radiarion processing of
foods program including conduct of large-scale storage,
distribucion and associated tasting activicies.

3. The Universicty of Hewaif would have first priority on the usa
of the HDI during che first two yeara of its operatiomal
availabilicy.

4, A forwal Memorandum of Understanding would be preparad and
executad specifying reaponsibility of sll partias.

Governor Burns was in agresment with all of the foregeing comdie
tious. I offered to prepare A draft of tha Msmorandum of Under-
standfng which would then ba submitted to him for review and
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comzent, ¢ congurrence. The draft memorandum has been preparsd,
concuzrred in by Genexal Counsel and the Division of Comiracts,

and 1a attached for the Commiseion's review. It will be submitted
toc Govermor Burns following your review.

Prior to my leaving for Hawaill, Sepator Incuye directed chres
letters to the Division concerning the HDI; coples of vhich are
attachad, .

I ma aleso attaching a copy of a newspaper story which appesred
in the Hooolulu Star-Bulletin prior to my axrival in Hawail, and
&% copy of a press relaase ivsued from Governor Burns' office om
Fovenbaxr 18, regaxding the Hawall Development Irradiator.

D

E. E. Fowler, Acting Director
Diviaion of Isotopss Development

Attachoente:

l. List of State amd Federal Officials Visited

2. Draft Mepwrandum of Understanding

3, Ltr., Senator Inocuys to E. K. Fowler, dcd. 10/13/6%
4. Ltr., Senator Inouya to E. E. Fowler, dtd. 10/23/6S
5. Ltr., Sensator Inouye to E, E. Fowler, dtd. 10/29/63
6. Newspaper Clipping

7. Freas Ralesana




LIST OF STATE AND PEDERAL OFFICIALS VISITED

Cougressman Spark Matsunaga

Governor Joha A. Burxms

Lisutenant Govermor Willism Richardsom

Mr, William B. Rorwood, Admicletrative Director to the Oovernor

Mr. Ochura Sukemg, House of Representatives, State of Bawail,
Committee on Agriculture.

Mr. Guorge G. Raymomd, Deputy Director, St‘tta Deparcment of Agriculbure

Dr. Loran F. Steiner, Chief, Hawaiil Fruit Fly Laboratory, W. 5.
Department of Agriculture, Honolulu, Hawail

Dr. Thomas H. Hamilcon, President, University of Hawaii
Dr. Robert W. Hiatt, Vice Fresident, University of Hawaii

Dr. C. Paairs Wilson, Desn of Tropieal Agriculture, University of
Hawaili

Dr. Bdward Ross, Head, Food Science and Technology Depariment,
Univereicy of Hawaill

Mr. Sunao Kido, Deputy Chairwan, Depaxtment of Land and Hatursl
Regources
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Bonorable Jobm A. Buens
Gavarnor of Hewailf
Honololvy, Hasuaii

Daar Govaraor Burna:

mlﬂutmwwinﬂmmmgﬂmﬂamsﬁﬂ
officigle {n Hagajl for helping to mska my recant wisit both fruitful
snd plessant.

i3 agrend, wa hsve formalated s éraft "“Mesorandum of Understsnding™
which ip anclosaed for review by the geveral prrties concermad with the
ultimats cpevation of the Hawalizn Davomatvaties Ixrsdiator (HWDI) and
the ralated resenrch aud devalopuent prxogram. ) bhave atfespied to set
forth tha broad guldelinds which we Isal would bept serve the radistiom
prasarvacion of foods program, while leaviag specffic detiils of
administration for your determiuation.

Puring the course of my discusgions with My, Rayoond and othera, the
subject of cost sharing for faciliiy oporation wae reviewed, zud my
Eenlings toward tho desirabilicy of such a cooperaiive effort were
expreaned. OSpeciiic texus of auch go mrrangement will be foreslated
during our contract megotiaticos with the State Departmant of Agriculture.

I wish to request that whea the draft Meporandum has beesm raviewed and
comments developed or geneval concurrances obtainad, that va meat with
your designes nere lo Washington to prepaze tha fimal form of the
Bemoracdum. AL that time, we will alao go over tha detalls of
planoing and schaduling for constrwction apd operatica of the HOI. I
would hope this could be done without wadue delay, slace wa have
already brgun certain phasos of detailed desigp for the EDI, and undus
protraction of cur diascusaicas will serve only to defer tha complstion
date of the irradlator. If you have copmants oud recommendations for
modiffcacion of the draft memorandum, we would apprecizie Tecelving
these befora the mrrival of your represemtative so that we may have the
oppoartunity of studying tham with care.
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Again, plesse accept oy thapks for your taking tima out of a buay
schedula to meet with ma, ond for che many courtesiss which X rocaived
duriag oy stoy.

Sinceraly yours,

E. E. Fowlay, Acting Director
Diviniom of LIsotopas Devalopment

Enclosure:
Uraft MHemorsodunm of Understaading
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IV,

y MEMORANDUK OF URDERSTANDI NG

EESPOREIBILITIES FOR THE MANAGEMENT AND USE OF THE
EAWALTIAN TEVELOPMENT IRRALTATOR (HDI

PARTIES

Parties to this Memorandum of Understanding sre the Uniited Siates Atomie
Brergy Comission (bereafier referred to an AEC), as represented by its
Dvisdicn of laoctopes Develcpment, and the Siate of Hawedll {hereaiter
referred to as the Jtnte), as represented by its Department of Agriculture,
and ke University of Hawndil.

FURFOGE

e papose of this sgreeoent is to set forth the principal features of &
definiiive coniract o coniracts by the partiess hereto which it ls ex-
pacted will subsequently be negotiated, Notwithstanding any other
vrovision bareof, if tbe perties 4o not enter into a definitive implemsnting
sontract or contracts, for any resson, thds Memorendun of Understanding
sball heve oo force or effect, The contemplisted cocperative arrsngement
will be Zor the constuction, operation and use of an Hawelisn Develomuent
Trradiator facility (hereafter referrved to ms HDI). The demcnstration
period, fallowipg conpletion of constizwcticn of HDI, is expocted to e

three yRATS.

TITLE

Mile to the irradietor preper, including its rediation sourca and any
cther eprurtenances furnished by the AEC, will be in the AEC; +the
aafinitive contract gay provide Tor a subssquent vesting of title in

the State. Title to the site and the bdullding vhich houses the irradistor,
plug otber equipnoent furnished by the Biate, shall be in the State.

ASSIGRMENT OF RESPONSIBILITIES
A. Copstructiom Fhase of HDI

Datailad d(lﬂig:n for the HDI is scheduled to begin in Kovember, 1565,
with coupletion of the facility plenned in Jamuary, 1957. To aseure
aoordination ani & amooth consityruciion projeact, the parties agrea to
the following:

1, The Fort Arastrong site 1n Bomolulu is deaignated as tha
copstruciion site for the HPI, Thie siits shzll be provided
by the State,

- (-




B.

2, The AEC and its contractor [(Muchear Materials and Eguipwant
Corporation) shall begin impedinte coordioation with the State,
Tha State sball facilitate any reguired cocperative efforts by
the Btate's Depariment of Agriculturs, Department of Econcwmice
and Gensral Sclences, apd Department of Lapd and Hatural
Reacurces, regarding land allocstion, design, installaticn,
consiractlon and sub-coptractor work, and other activities.

HManagement of censtruction of the irrpediator proper shall be vested
in the ARC, with appropriate delegation of technical responsibiliity
to its construction contractors thrcagh the terms of ite conbract
with the latter. Mapagement of conatruction of the bullding houslng
the iyradigtor shall be vestad in the Stste, and may be delegatad
as nacessary to lts construction cantrmotor. Interface problems
which cannot be resolved by the conlrsctors simll be referred to
the parties to this agreemept for rescluticn. It is expected that
conatruction of the BDT will be completed by Jamary, 1557.

Supervision ani Operation of HDI
1, Haocegement Respimsibility of HDI

Upon ccmpletion of construction off the EDE, mapagement
responsiblliiy for 1ts opersticno shall be vested in the

State Dupartsent of Agriculture, subjlect to appropriate

rights of approval by AEC. Fuanctlons locdnding responsle
bility for overall facility operation, ecbeduling, apd
maintenance shall rest with a fecility supervisar appolnted
by the State Depariment of Asricultura. The supervisor, ln
tarn, sball be assisted Dy an individual capable of performing
health phyeics functions and comfucting dosimetiry measurements.
After several weaks of {raining under the ADI supervisor, the
assistant may, subject to licensing suthority, sasume re-
msponslbility for facility operation for short periods of time
during the supervisor's absanca for leave, sicknesa, or other
TeRBOnS.

2, Tralaing of Superviscr send Health Physiecist

Responsibility for hiring apd training the supervisar and bhealth
physicist shall lie with the State Department of Agriculiure.

A suggested adequate training program for each position is
atinchad as Appendix 1 and 2.
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3. Licensing Respomsibllity for HDI

The HOI falls within the catbegory of requiring an AEC licanse
far possession and use of By-product Materiml, s -specified by
Titie 10, Fart 30, Code of Tederal Regulations. Proparaticn

of & licapee spplication, seturing an AEC By-product Materials
Licensa, anl opearating the nuclear portion of tha fasility under
conditlons epeciflied by the license shall ba the responaibllity
of the State Deparitment of Agriculture.

i, Other Personnai

It ie anticipated that probebly two additionsl personnel, such
as laborers, vill be reguired to asaist in product loading and
unlosding during normal facility opesration. GSecuring these
personnel shall be & responeibility of the Btate Department

of Apriculture.

5. Punding foprr Facliity Personnail and Operations

The partise deem 1t highly bepeficlal to the accomplishment of
the purpose of thia arrangement e the State Deparinent of
Apriolture to contribute a reasonabtle portion of the operating
cogta, The definitive contract or contracte will cover thie .
Teature, and wvill provide for ABC's condribution toward the
cperation, maintenance and use of the HIT dumring the contract
term, presently expected to be thres years following the com-
Pletion of construstion of the EDI; AEC's obligation 40 Dund
fTaor the operation, maintezance and use of the HDI will pever-
theless be on An spproximately anomsl basis due to hadgetary
Limitetions,

€. Use of the HDI

The covperstive projeci will incluie reszarch, developmeni, and

a demomsiration progron of o rediaticn feeility for: (a) large

scale siorege and scceptabliity tests undertaken by the Universliy

of Bawail, and (b) large ccale test marketing stndies by the State
Pepartment of Agriculture and cooperstive markebing atudies Jolntly
between the Deper-tment of Agrdcuiture end the wroplcal frult industey.

1% is expected thet prlority for use will be as follows:

l, Upon the cperetiomal availebility of the HDI, the University of
Hewali shall have firei pricority for use of the facllity to pe-
form these functions required by its separate research and
development contract with the AEC. Toe large scale tests Lo e
carTied out by the University are eapecied to require up to 2h
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3.

months fram the date of operational avallability of the HDI
aud are not expected to jnvolve more than 10% of the availsblae
operating tima,

Following satlsfectory completion of the largs scala testlng .
by the Unlversity of Hawail, tha State Depsrtment of Agriculture
sball have first priority for use of the HDI for pnrposss of tha
WroJact, and the University shall recelve second priority for
its requirements.

Other Users
Azlde from the above assigned prioritles, other agencies and

upers shali be accomodated as scheduling permits, pursuant to
gaidelines car specific terms agreed to by AEC and the Stats.

Conduct of the Food Irradiation Research Program

1.

2.

Applied research and development

This phase of the program shall continue to be vested with the
University of Hawaill under its present conitract with the ARC.
Development phases shell Inciude the determination of radiation
perameters, and the conduet of large scale shipping, storsam
and distribution tasts.

Posseible Commercialization Aspacts

Concurrently with the later pheaea of large scale testing, 1t
1e expacted that the State Tepartment of Agricuiture will initiste

" and conduct & vigorous porogram, consonent with the requivred spprovals

of Federsl agencies baving jurisdietion, insiuding ARC in ita
reguletory capaciiy, toward the bensficisl commercislization of
radiation processed tropical frmitfta and other products.

POR THE UNITED STATES ATOMIC ENERGY COMMISSION:

TITLE: ACTING DIRECTOR, DIVLSLON OF
ISOTOFES TEVELOFMENT
DATE:

POR TEE STATE OF EAWATT:

TTILE: 5TATE TIEPAR TMENT ﬁ
AGRICULTURE DIRECTOR
TiTE:

FCR THE UNIVEREITY OF HAWAII:

TI.E:
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Appendix I
PROPOSED TRAINENG FOR HDE SUPERVISOR

Deajrxable Prarequisices for Individusl: Collegs graduata, degree and training in one of physical

1.

3.

scfances, some exparieace or background in radiatiom

applications.

] FEE DIEM ESTIMAYED

CoURSE TIME TUITION {}16/Day) TRAVEL
ORIN3: Basic Course In Usa of

Radlolsotopes in Research 4 weeka $200 5 500 § 550

BML: On-the-Job Training {OJT} . 3 woeks 0~ 350
Army Radiacion Leboratory (OJI)
Netick, Fassachusstts,
Marina Froducts Devalopmant L
Irradiacor (0JT), Gloucestar 3 woaks al= s

TOTALS _ 4200 $1,200 §1,100

ESTIMATED GRAND TOTAL 32,500

REMARKS: Couree 1 is a formal course giveo at the (Gak Ridga Inscituta for Nuclear Studies. Ik

conslete of lectures, laboratories and demonstrations in ouclear theory, radio-chemlatry,
radiation chemistry, radiological safecy, interaction of radiation with matter, isotope
dilution, activation snalysis, and instrumsntacion.

Courses 2 and 3 provide on-tha-job-training at operating radistion centers or facilities.
Desimetry, health physics, and practical azpecta of facility operations have proved
gapecially veluable to past pacticipante.

[
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Appandix 2
HDI HRALTH PHYSICIST

A numbar of univarsitise offer cowmprebuensive health phyaica
coursas to both gradusates and undergredustes. Any of thrae slternatives
are available cte salaect & health physicist.

Desirable prerequisitas: Collage graduats, physicsl science back~
ground, complatiom of a health physics program.

Altarnative #1L: Correspond with any of the follewing universitiaes
and azk for respoundars to a job offer:

Taiversity of Rochastar
Taivaraity of Kanase
Univeraity of Chicago
iniversity of Hichigan
Talversicy of California
Uaivereity of Picteburg
Vaadarbilt Univeraicty

Alternative #2: Consult a professicnsl placement organisation.
Ons suggeetion ia:

Dr. Robert G, Gallaghar, President
Applisd Haalth Physics, Inc.

2996 Industrial Boulevard

Bathel Park, Peuneylvania 15102

(Dz. Gallaghar aloo tesches in the Univeristy of Pittsburg health physics
Program. )
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Alternative #3: Contact the Placement Bursauw of the Asericss Health -

Phyeica Boclety, as follows:

Mr, CLifford J, Keounsrch, Chairman
Placenent Buraau

Health Phyeics Soclaety

Union Carbide Corporation

Po 'ﬂ- Boxz 32#‘

Tuxedo, New York 10387
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WAAxy STHINETEH, Min i A N PRI, S

SRS U@ niled Slates @enale

DL e TR, WAEATE SOMMITTEL OX ARNED SENVIGRS

THOWAS J. MOINTVYRE N
EAMILE . BRAWETER: M-

VWPLLLAM e SebRORA, cCoubir det il
PR B RO, SoiRY s October 13, 1965

Mr., Eygene E, Fowler

Acting Director, Division of
Isotopes Development

U, 5, Atomic Erergy Gommission

Washington, D, C. 20545

Pear Mr., Fowler;

I have been adviged that Dr, Harold C, Garber of
NUMEC Corporation of Aplle, Peansylvania, re-
cently submitted to your office a report on the aite
evaluation of the Hawail Food Irradiator Project.

I your rules will permit, may I be furnished with
4 copy of this report,

United States Senatox / 5

- 17 -
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Rk A BREWATEA, bols

WOLLAAM M BANREM, CHINP W T

AL i RN, SHATF LARE Octobexr 23, 1965

W et

Mr. E, E. Fowlar

Acting Director .
Division of Isotopes Development
Atomic Energy Commigsion
Washington, D.C, 30545

Dear Mr., Fowler:

Thank you for gending me a copy of the
glte evaluations for the Hawaiian
Demonstration Irradiator.

The Fort Axmatrong site appears to be
a good choice. I am hopeful that you
will soon receive word of the formal
deaignation of a site by the State
Department of Agriculture officiais.

- 18 -
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e W COMMITTEE ON ARMED GERVHCIHE

Yiopung . BJIIRTYRE. HH.
IHNIEL B BEEWITER D

WOLLAMAL H, DARDEN, CHILF OF STAF Cctober 29, 1965

SRS I IR, AR CLENK

Mr. E. E. Fowler

Acting Director

Diviasion of Isctopes Development
Atomic Energy Commisgsion
Washington, D,C., 20545

Dear Mr., Fowler:

I am roost pleased to learn that your project in Hawaii relating
to irradiation on shelf life and disinfestation of fruite and vege-
tables is progressing according to schedule.

Several we eks ago I had the opportunity of discussing this matter
with some of the officials of the State of Hawaii, It was the general
feeling that the contracting party in Hawaii should be the Department
of Agriculture of the State of Hawa il and not the University of Hawail,
It appears that by legislative action and by executive concurrence,
$200, 00¢ wams appropriated to be apent for this project through the
Departmaent of Agriculture., Furthermore, it appears that 90 per-
cent of the activities of this preject will invelve demonatrations

and the remaining 10 percent on research. Based on this, it 1s felt
that the proper agency to handle thia would be the Department of
Agriculture,

I have been authorized by our Governor, John A. Durna, to advise

you that he concurs with the propeosition that the contracting agency
be the State of Hawaii, Department of Agriculture,

May ] bhave your views ?

jncerely,

. ANIEL K. INOUYE
United States Senator

- 13 -




'\-u- ‘- [ " LR B B e g Y“'w"'u T TR ey ey S e e g g e g ""-.f“-“_f"rwr-- L Rl i B el S S
* 'R . il ' ' ) s ' T '

, ;E@r re "r:h on pre\fe mag mﬁd smi!ﬁ@ -: A

- f? G Wé

RyHELENALTGW SO 'f} fa{rs mmenuwimd:ahur"wﬂlhelgmdeﬂ -
ith an Atom. - la.rger vergion- of the oDe we bave oa campus. et g

.,.

“ .

r ;"””} @ Ir-'-‘.' i ‘:r j H

La

-—.ri-'"o“:--ﬁ-'!—n ':'. Bl R LTI R AR ey ity

I ri

2 .t‘.tatr: offieials will Thoot mext week” L
R e Enopy Comrmiseion director te the lrst of “It will"be large evough’ to simulate production
Wi several sieps aJ:maﬂ a gmnﬂy wnndlng’ Hawnit; -7 rums, I think we will be able to put a crato of P‘F"‘_ I
v fruit exports, - " yss in 1t, instend of daly-a tew pleces of fruit™ - -is . b
R “The canterences With Dr. Eu:enu Fuowler, 'head ut .. Buthe said the r;eﬂwﬂlnadiatt?; b TIE ’;m;gum 0 'i:ua. e T
v the AE.C. smmunnﬂmtnpn:,wﬂlmeernalarga . B reguliar cnmmem w:]ruz i a Ie .
o §i " tradiation plant to be busit here. E .“““ﬂ‘ developmental machine,”..- .
i} i H [ Hawazii has bacen dolng T il.rr.h -* The next step would bs to Eﬂt a :hdliijl' “MCh %
31§ " The Unlversily-o 5 5 Tesa . wauld handletransport-type comtainers, he #aid. G n
i 0§ the past yesr withian irradiator t8 soe -how well - - “If the SConDMICS WOTkE Gut with the now lrradla-. -
" § alomic radtstion treatments prevéat spoilage of toods - mics o o
P alem B p tor,mnﬂbeinapnﬂhunhucﬁmmnndm:ﬂln- e
.3 . and plantz, ﬁnn of wmmmﬂa]-njm units at approprieie places.” SR
‘Hn!mrt W, Hmt[, vmu-pmmdenh..fb:, Mﬁ-ﬂﬁlﬂﬁjﬁ vm P_ralli'ninnnr work with the sm ca.mpus irradinm Lo

R S LT g
AR gé':'"'l"‘"’;';f R Y ot Y AN
e AR £7 e "’@535 S

. ' 'has h-er:n "exturnnl: pmmisha‘.",ha sald “pnrﬂm me:nt corpurahon of hpﬂlo, Pemaﬁvuﬂa. has bnen- g
. leely with papayes.” - . awarded the A.E.C. contract to design the plant, 0§

-, Slate olficlals are Yookiag tn madmﬁ:m denf:es a2 .-Congress appropriated $350,000 for the profsct in .-
1* T a Tmedng’ “of Gpening u.p BEW markets fnr ﬂ:e Hwaii IEIM and the Jast State Legislature pmvirled mm;
mdustr:.t + -io hopse the facility, - :

P -0 They snvigion a mu]ti—m:]l*m—dnllar grw.rl‘.h mman-’ -5 Four sites have heen me:l‘lﬂuned Thc ‘F'urt Arm.-
+ go gnd papavz shipments over the noxt few ;raan : %Wﬂ foed distributieon ares, Humiulu M.rpllﬂ-. the
|- , - Just with the present university project.- e anros; Caripus, and Hilo,

FFawler is die here either Friday o Modday. = 'PhF;twl,ﬁs ﬁtls expacted to Lalp plnpﬂnt ‘the ]

I will - shest with Aeting Govermer William: S, B
. . “He Is aley coming oot 1o T
: _th.‘-ardsm, Georpe Raymond, acting State’ ag,rIu.-r.l- c ARG expects vs tng:lur " mni;l&aﬁ.th“?‘;i:th

T twre dvestors Dr, Thomas H Ha % -Unlwm-sjt; ! hean quite clear"™ -

4 prmu:ent Histt and other offielals. " o Hight estimgtes that it will ta.lm ahnu.t a. year w v

! Raemwm‘l sald the Nur.lear Matemls Ta.nﬂ Equip- i desagn ang mnﬂruct ﬁmfndm:.r s i



http://will.be

FOR. THE PRESS
From the Bxecutive Chamhere
Jolani Palaca

Govarpor John A. Burns today ammounced the salection of Fore
Armstrong a3 the alte for a $350,000 puclear ifrradiastor to be uzed
for research and for pilot commercial experissats with Tele produce.

The irxadiator will be put at Fort Azmstrong as part of & new
food diatribution' center to be developad on the State’s waterfrout
proparty inm Bonolulu Haxbor,

Salection of the Armstrong site was based largely on a ntudy of
alternacive I.m::t:l.nnn. by Harold J. Garber, director of advanced
Frojects for the Huclear i{ntarialn and Equipment Corporatiom of
Pennaylvania,

Gaxrber's detalled analysie of sevaral possible locations favored
Armstrong by a wide margin, oOther locations copsidered includad
the intereialand airline maintenance area and the overseas airlines
meinrengnce area at the Honolulu International Airport.

Factors In Armatrong's favor were the proximity to shipping
facilities and the various agencies that will be involved in the
cperetion mnd uae of the irradiator.

The Governor said the facility, to be known as the Hawaii
Developuent Irradiater, will be managed by tha Stare Departmant of
dgriculturs, but research amd developmmt studiles to decermine che
sconcmic putnn:.inl of the irradiation process will be conducred by
the University of Hawaii's College of Troplesl Agriculturs, under
4 Joint use sxrossment vhich is prasently being worked out with tha AEC,
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_ Dr. Eugsne E. Fowler, actiag director of the AEC's Division of
1sotopes Devalopment, wet with Governor Burne, University of Hawail

and Dtpnrtuﬁnt of Agriculture repraxentacives last week to discuss

- details of the panagement arrangement for the ADI.

The Governor sald that for the Firat tuu.yaurn.fnllawing comple=
tion of the flﬂiliiy it will be used primarily for rasearch and
development studies under the direction of the University.

It is uxpnc:nﬁ, howavexr, that the rasearch will involvae tTeats
ment and procassing of fairly subatantial aisounts of fruits and
vegg;ghlen for tast narketing.

The AEC has alleocated ;ﬂﬁﬁ,ﬂﬂﬂ for construction of the irradia-
tor, with the undatatnn@in; the State ia to provide z site and a
building for the unit. The 1965 sesasion of the Legislature appro-
priated $180,000 to the Deparimeant of Agriculturs feor the bailding,
which 45 to be located on Stata land {n the Armstxong aves, The
precise location and ayea requirements are to ba vorked sut in
cotijunction with the food center plans.

The irradiatoxy is expacted to ba complated and rTaady for use
by Javuary, 1967. 1

The University presently has & smuller pilet cobelt ipradiator
with which the College of Tropical Agriculture has been testing
effect of irrsdiation om various fxuits and vegetables. Resulis
bave bean encouraging, especially sc in treatment of papayaa to

prolong shelf 1ifs.
- 20




it im hopsed that with tha larger facilicy and afrer a two-ysar
pericd of concentrated research using larger qusatitiss of produce,
repultes will substantially enhance Hawaii's sxport c¢rop potantial.

Covernor Burns said he iz grateful for tha ARG's generous
intarest and cooperation and iz nnnéidnnt tha Dapariment of Agri-
calture and the University can maks advantageous use of the irradia-
tor.

Ha poted also that it will add & major resouzrce to Hawaif'a

axpanding capacity for redearch and development in the Pacific ares,

-30-
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UNITED ETATES GOVERNMENT
it

Mem oran dum Eolomuce & Rayia.udion Lraiidis
File DATE:  November 15, 1965
W. B. McCoal, 5& a

AEC 719442 - COST-BENEFIT AFALYS1E OF THE RADIATION PRESERVATION
OF FOODS FROGRAM

SECY: JCH

1. At Information Meeting 532 on November 10, 1965, the
Commisaionere reviewed Mr. Fowler'e November 8 memorandun and reguesated
a recommendation for a program of redused scope, Ineluding reduction
in the estimated cost and in the specific products to be included in
the study.

2. It i our understanding the Divisien of Isctopes Devalop-
mont iz taking the required action.

L~

Ckairman

General Managey

Deputy General Manmagar

Asst. General Manager

Exac. Avst. to Gen. Mgr.

Asat. Gen. Mgr. for Ressarch & Dav.
General Counzel

Director, Biology & Hedicine
Director, Industrial Participation
Direcior, Isotopes Developmgnt
Director, Centracts

Contxsller

S92-gl ~1)







QFFIC NLY ABC 719/42
November 9, 1965 COFY NO.

ATOMI(G EMERGY COMMISSION

TRFORNBRARTION MEETING TTEH

GBST—ENEF'I'I' ANHLYSIE oP ‘I'I-E RADIATIDH

Note by the Secretary

The General Manager has requesbed that the attached
memorandum of November 8, 1965, from the Acting Direstor of
Isotopes Development, with atbachment, be circulated to the
Commlaglon for consideration at the Information Meebing
soheduled for Wednegday, November 10, 1965,

W. B. MoCocl
Secretary
Attaahmeng B: 1/8/65
a, Memo of 3 fm DIA to
Conmisnioners w/
b. Fropoged Scope of Work
DISTRLEUTTON COPY NGO, DISTRIBUTTON COPY ND.
Secretary 1,26-31 Blology & Medlcine 17
Commiastioners 2-6,32:35 Gongr. Relations 18
(ieneral Menager T Contracte 19
Deputy Gen. Mgr. 9 Controller 20
Asat., Gen., Mgr. 10 Ind. Participation 21
Exec, Asgt, to GM 1l-12 ZInspectlon 22
Asst, (M for Operations 1 Isotopes Development 2
ﬁag. gﬁ gnr %Ia’na & Prod. i Flans & Reportsa 2
at. or Public Information
Genersl Counsel lg @
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UNITED STATES
ATOMIC ENERGY COMMISSION
WASHINGTOM, 0., Z054E

Hovesber 8, 1965

MEMORANDUM FOR CHATHMAN BEARBG
COMMISHTOMER PALFREYT
COMMISSIONER RAMEY

COMMISSTONER
GEEMERAL MAMACER
SUBJRCT:  COBT-BENEFLY OF THE RADIATION PRESFRVATION
OF FOODS FROGRAM .

In its meeting with Mr, Fred Schuldt of the Buresu of the Bodget
an Angust 2, 1965, the Comnigssion agreed to atudy the feasibility
of preparing & cost-=benafit analysls of the Eadistion Processing
of Foods Progrem, with the objective of baving the results of tiw
analypis available at the time of the spideg preview of the FY 1068
budget to the BOBy

In conjutiction with thHs Divieion of Flaps snd Beporie, we have
evaluated the status &f the food program and have arrived at the
conclusion that a comprehensive anmd meaningful aralysis sannot be
prepayed in this tipe period, However, we are of the opinion that -
such & study would he of great value in formilating detailed plens
for tha future of the progran and would provide a basis fof d5-
termining whether good Justification exdsis for expendituras beyond
those currently suthorized, We therefore reconmerd that a stofly of
this type ba started even though it will not be ccopleted by the Hme
of the spring preview., Mo the extent that ueeful informeticon is
available at the time of the preview, it will be mada ayallable to
the BOB examiner. Because of the eoctensive pature of the cost-
benefit amalysis contemplated, 1t wlll not be poesible {o copduct
it with ABC staff snd the award of a contract to & competent
industrial operatiops analysie and mexketing ressarch orgeandzetion
is therefore proposed, We believe that o twelve month effort at an
estinated cost of $150,000 will be reguired for the study. It will
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be o purpose to phasge the contract work ec that a preliminary
agsesspent can be available five months after the start of the
gtudy., We currently estimate this to be arcund June 1, 1966.

We have prepared a proposed scops of work (Attachment 1) which
we feal shonld be undertsken to aceomplish the study. This seope
is bedng discunsed informally with the BOS ataflf and with repre-
sentatives of the Controlierts OfTice, We will advise you of the
cuteome of these diacuseione shortly.

—_— —
(’:ﬂﬁﬂ@l“—

E. E. Povlar, Acting Dirsstor
Divisicn of Isotopes Developpant

Attachment:
1, Proposed Scope of Work




I.

II1.

FROPOSED SCOFE QF WORK
Cogt=Bonafit Aralysls of Belected Badistion Pestearization Foods

GENERAL

The ARC ias attempiing to develop s subataptive ani credible cost-
Pepefit apniysis of salected wadlation pogteurized foods, The hasle
chjective iz to evaluate and estimeie both tangible (e.g., bemefits
frog improved acopomie efficiency) and intangible sffacts (s.g.,
improved puhlic health) likely to sccrus &rmghmmhhuﬂ.rm&
irradiation, as a function of the continmed budgetasry effort requived
of the ARQ to enpure the real beginning of comwercialization, apd of
ihe ooets estlsatad to be incurred Ly private industry in establishing
sod operaticg the process. A pecondary pirposs Ls to mindmisze dallap
costes mubject to the mission requirement, and te develop recommendations
fox the future of the program upon vialch Lo base pollcy decisions.

FRODUCTE
Specific products or product srems encompamsed in this study include:
1. East cosst mavine products (fillats of cod, baddock, ocean

perch, polleck, flounder aod sole) market expapsion and shelf-
Jife extennion .

2« Crustacean
B (varieties f¥om all m:’m)
B Eb:'nb Wort Coast bpecien)
3: Bamaoas ’ )
4. ‘Troplcal Hrults subjest to gquarantine restidictlons
as Fapaya
b l‘hﬂsﬂ

5. Strewbarries (reduction in spoilage)

6. Fresh unfroven ohicken (shelf life extension)

7. Frozen Chicken and poultry (salmonslla comtrol)

8., ‘'Towatoes (shbelf 1ife oxtension and reduced mpoilags)

b -




IIX.

ABSTMETIORS

Guidalines and assuxptions pertinent to tbe conduct of this study
are cutlined below. At the conclusion of Fhase I of the stody, 8
resvalation and recastiog of thess may be applicabla,

Absumne

{a)} Pood ant Drug Adminietration clearances of the salscted product
- - will occur spproxinately a8 cutlined in Appandix A.

{b) BDenafits and costs will be estimated foer the perdiod 1970 through
. . 1500, using 1965 valuations of costs apd wvorth of produsts.

{o)} For the period of time showm in (b}, AEC funding and participation
- . will be asmmed to (1) terminate in FY 1968 and {2) continue at
& leval which would bepst ensurs commercial adepintion of several
products at the earlisst time, AEC will furndsh sotual cost
mmgﬁtgmughﬂlgssmmpcm&mﬂ-mnlsﬁsw
FY 1964,

BPFECTFIC AREAS REQUIRING EVALUATION
As  Non-irradinted product svalihElon fisk}

Several areas of stapdidd or nin-lrradiated food processing and
mayiating will reguire clarification and gafipition. Thass dats
will provids’ s firm hase upoh vhich & more realistic ewmluntisn
of the radiaticn procses oan be determined.

! Data to be generated for marine products include:

{l] Pregont smyket demand for fresh fich of specifiod guality im
oav and existing warkets for various classas of buyers, such
as family, restoursnt, milltary or laetitgtional ‘bwarn, with
projectiond o the 1970-1580 time period,

(b} The impact of dlstribution and bandling methods on the quality
. . &nd dexard for fresh fich in various merkets as compared with
Drozen varisatles,

{e) Methods of merketing and handling of Tresh product from time
. . of eateh through sale to the aonagmer,

{4) Variatisn in cost# &z a function of supply and demard.

{e) Quality and shelf life of merine products off-loaded from
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Ce

(£)
()
(n)

(1)

Iishing venscle.
Prooceseing soets prior to normsl distribution.
Disteivution coats of fresh product.

Frofit maargine attached throughout the entire oorketing
BAJUeNE.

Coppparative evalusation of othar naw £ish recervation
tachoiques, if any.

Badie tico processed warips products
Usdng the shove az & basls, detemmine

(a)

{e)
{e)
{a)

(s)

Quallity of lapded catch for subject speciass and throughputs
of good gquality that would be avallable to satisly the
requirensats of an acopanic radiaiion process

Procaasing costa with irradiatdon

Economies likely to be realized from stabilized supply dus
to sbelf Life extension.

Capltel. costs of optimal irrediation facilities and related
processing coata, for the range of throughpuis that are
llkely to be processed comercially, projected $o the
13701990 time period.

Cost apd/or public bealth banefits likely to accrus ifi the
sapa tine frame. -

Mone-irradisted froduct evaluation {fruits}

(a)

- a

(v)
(a)
(a)
(s}
(£)

Market demand for fresh fruits iu existing markets, and
yrojeotions to the 1970-1980 time period,

Marketing aud hapdling methode currently employed.
Batinated apoilage losees during distribution.

Processing costs entailed In pressnt marketing procedures.
Matribution ¢ostis in present merxketing procedures.

Comparative evaluntion of other pav preservatlon tecimigues,
1f aay.

-6 -




D.

P,

Redistion Frocessed Frufts

Ueing those items in (C) sbove, determine

{a) Processing coste with irradiation

{b] Cepital costs of optimal irradiation facilities snd related
procassing coate for the rangs of throughpute that are likely
to be processsd coamarcially, projected to the 1970-1950 time
pariod.

(o) Eocnomies likely to be reslized from reduced epollage apd/on
axtanzion of shalf-lifs during marketing and distribution,
in tha gsoms time Lrame,

Areas comon o both mmdlation processed fruits or marine produats.
To achisva an optimum degres of commercialization of redinticn
procesaing, determine

{(a) Currant ipdustry iptersst in esch apecific Jaoduet.

i‘hj Infustry eppralsala of factors necsesery IO consumer
scceptance

{e) Conswser atiitudes related to acceptapnce of radiatiom
processad foods.

{a) Consumer educational programé vhich may be indiceted, and
methods, costn, and time o ilmplemomt,

{e) Effect on coneuner acceptance of labsling frradiated food
packages, to include a reccamended mo3t accepinble label.

{f) Probabla patisrns of comercialization

{g} Industry evaluntion of further govermment support required
to foster camerclielization, to laclude spacific actiops op
projects, prolected costas snd tlnlng. '

{h] Long rangs proepecia for radétion pasteurization, assmming
AEC phageot prior to commercialization of several products.

Probable Effects on other prograwus

To complats the perspective of the algnificences of an AEC phesecut
price 1o commercislization of sewveral products, estinmate

{e) 'he effect on the Department of the Army's program on

- T =




Beadimtion Sterilization of Foods.

(o) The effect on food irradiation programs being acndueted in
other oountrics.

- -

Iv. TIMING

e subject scopes of work (Bsetion IIT) ebhall be completed within
tuelve nonthes of conbract Initiation,. .

In addition, 1t is deemed desireble to desipgnate phases and timing
of tha overall scope, as follows:

Fhase I {to be completad within tive months &fter sward of contreot)

1. hnd?linr:l.ntion with food program activities aud review of current
status, to includs reiiew of existing economic studies,

2. Dipcussicns with other govermmeni agencies asz to the availability
and suitability of invormation pertinent to the stuay.

3. Collsction of existing marketing dats from both publie snd
privata sourcas,

b, Pralinirawy azgeszment of coats and benafita in the 1970=1980
time paricd, with delinestion of uncertalinty factors md problem
arens to requive special aitention, based on an AEC phaseout in
FY 1968 cr ocontipued effort surficient te insire camercislization.

5. Pressatation of preliminery findings n.nd recomandations o ABC,
in both brel and writtsn form,

Phasa II (to be completed twelve mopths afier award of sopiract)

To-depth study as outlined for each spacific product, ‘

HOLE:

Appandix B in a ligt of AEC contractors in food irradiation, government
agengiss having an inter=st and knowledge off radiatiom preservation,

and privata conpanles knovn to have some interest in redlation processing.
Contact with thesa companies or agencies, as vell as othars of the

contractorts choice, would constituta a speingboard for accomplisiment
of the study.
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UNITED STATES
ATOMIC ENERGY COMMISSION

WASHINGTON, DG, 20593

Cctober 12, 1965

MEMORANDUM FOR CHAIRMAN SEABORG
COMMISSIORER PALFREY
COFMISSIONER TAFPLE
GENEFAL MANAGER

SUBJECT: INDUSTRY-LUVIANMANT CONFERENCE ON THE

ESTABLISH B OF A PILOT PLANT MEAT
IRRADIATO.

Attached for your information 1s a copy of &
letter recelved I'ror Mr. 4. B, Trowbridge of the
Department of Commerce concerning the Induséry-
government conference on ti1e establlshment of a
pllot plant meat irraciacco..,

I thought you would be Intoerested in the resultba

Cormmissloner

Attachment:
ey lir dtd 10-T-65
frm Commerce

ce: Secreatary

)
s2-Tl-0/




THE ASSISTANT SECRETARY OF COMMERCE

- WASHINGTON, D.C. 20230

oLvy Bk

Honorabie Jamee T. Basey
Camisaioner
Atomic Fnergy Commisalon

Washingion, D.C. 20845
Dear Comissloner Rmey:

I 1ish G0 express to you the appreciaticn of tho Department of
Commeres for the Atomlo Enerpgy Camiissionts parilcipation in the
industry-governnent conference on th: establisiment of s pilot
plant moat irradistor, whick was held here oo Septembsr 2l, 1965.
He, Eugena Fowler wmade an exceliont preseniation o the eonfer=
znca covering current developnents s&nd {uiure plsne wiill reference
1o the Atomic Energy Comnlssicn®s propram for food frradiation.

In our opinion, this meeting was highly suceeseful, and acoompllished
our purposa of stimdating insduatry interest in the proposed pilot
plant. Sumary mimites of ihe conferemca willl be glven wide dis-
tritution to interested tusincss {irms and axsoccintions. Also, v
plan to centinue cuar disousrions wiil thoss in attendance with the
hopa that the proposed faci'i.y wili materisdime.

Suncerely yoarg,

£. B
Dares o ia 5.0 Intarnscional Businaps
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UNITED STATES GOVERNMENT . HoGs & StatusBe, = ey
Memorandum

0 . E. Eugena Fouwler, Acting DMrector DATE! Avgust 5, 1965

Bivision of Isotopas Davelopmant

ipsl signéd BY
FROM F. T. Hobbe, dcting suraﬂtyc';i* Hoblba

SUB[ECT: MEETING WITH FRED SCHILDT, BOB, RE FOOD IRBADIATION ANKD
WOOD PLASTICS PROCGRAMS

SECY AT

1, At rhe Neeting with Fred Schkuldt of the BOB, on
Avguse 2, 1965, ths Commission noted eonsidaration would be glven
to tha feapibility of conducting & cout benafit analysis of the food
irradiaticn program.

2. GCommisaioner Bamgy requested the Advisory Committes oa
Isstopes and Radiatcion Devalopmant review both tha food irradierioa
and wood plagties programs, and that the results ba mada awrilable to
the BOB.

3. The Gancral Mandper hag directsd you to take tha action
raquired by the above deecision and request, Coplas of all pertinant
corregpondence should be provided the Offfeca of the Seeratary,

ot
Chairman

Comminsionsr Ramey
Genaral Manager

Deputy General Manager
Asat, General Manager
Bzec, Aset, to Cen, Mgr.
Asgt, Cen. th for RED -
General Counsel
Controller

#ﬂw”'_ - .1} , : '
e'?;@;;.,’ﬁ/. 5. &lind Fldasdry

—ORFCIAL-USE-ONLY—-




AUG & 163

N, Joka T. Cobwsy

Enscutive Birwetor

Joiat Cosmitise om Arxsaic EndvRy
Goagrach of the Galted Etaten

Phar e, Cotvaye

This is in xapiy te yewr Llagtex of Juiy 13, 1963, with refexance
to £he AKC’'a Wmdiget for the program on rediation procassing of
fouds.

The Comsiselon's advance plemning contumplates thax this progees
wiil scatinwe through FY 1569 wdth soncimiation heyond that date
cxbiger tv latdr review. Thiv planuing is still under revizw vy
the Seress of the Bedget.

Our prelinfosry astimsteos of the fasding roquirsd to finsace the
progrel for tha FY 1987«1949 pavicd sre ax follows:

. %iﬂwlrif?-- Fod - ﬁg"q&}w %’

Pivisicn of bivisice of
Oracatiug Covts 93,100 #1300
¥uimment Uuligations Y. 16 -
Constinetion Ohligatisns ﬁ ﬁ
Tt £% boped that the sbowve will satisfy yowr vewls, _
Bistriducion: fincarely yours,
Offica of Chairmgn . ;
o 3
trr |
AR
oc General Nsnagar -
Coug. Liatson . nIDi3A o] GG, LIATS0M  OC
£ fﬁ*"' ; 1S s T 16 i 165 W
PIDIBA 1D AD AN DG AGNKD (e | m
TiPratneryjas KE¥ovier . (;
17i30/65 71 163 7 65 7 163 1 jes 11 185




DATE: . .

INDEX: 1arsh1sl.  12_ poog Treadiation

FROM:

BUMMARY: Meeting with BoB represientstives apd with the Commission on the food

proceszing snd wood=plastic programs included in the FY 1967 B vdget
Preview

r

FILED: stpcer 1967 T

INDEXER: dpte 2-5-65

REMARKS:

Qﬁ‘
1
. = ATOMIC ENERGY COMMISSION ?]
CORRESFPONDENCE REFERENCE FORM ;‘;“_1
IF U, . SOVEESTRT FIOMTING OFFICE: 1540 - PTESES

3
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UNITED STATES GOVERNMENT

Memorandum
O . E. Emgane Fowler, Acting Director DM_.E August &, 1965
Division of Isotopes Devalopmant avlh
g-.&.
rhor - F- T. Hobba, Acting Sacretary miﬁ’*‘“ﬂ@&
f.
SUBJECTE: JCAER REQUERT TO FURNISE AEC BUDGET PLANS FOR FOOD IRRADTATION
PROGRAM
SECY:GF

1, At Meating 2128 on August 2, 1365, the Commission noted
tha JCAR staff would ba iaformed by lettar of the prnpuﬂed AEG budgat
plnna fnr tha and Irradiation Progrm.

2. It 18 our mderstsmding thet the Div:laion nf leoctopes
Davelopment i taking the required action, Coples of this letter

together with other pertinent correspondence should be provided the
Office of the Sacretery.

ef:

Caairman

Ceneral Manager

Deputy Cenoral Manager

Azst, Caneral Managar

Exec. Aast, to Gen. Mpr.

Asst. Gen, Mgr. Ffor RiD
Controlley

Dirsctor, Congressional Relations

SF-fr -4




TO

FROM

SUBJBCT;

gt - b Fons gl

——

o o F

MAY st ETTION 9~F|cm5E*°-N% Bess & Status By, - GIN

UNITED STATES GOVERMMENT

Memorandum

E. J. Bloch, Acting Genaral Manager DATE: Auguet 2, 1965

CHECELIST OF MEETING WITH FRED SCERULDT, BOB, WONDAY, AUGUST 2,
1965, 2:35 P.¥M., ROOM 1113-B, D. C. OFFICE

SECY:AJ

The Commission noted sonsideration would be given to the
feasibilicy of comducting a cost benefit anmalyais of the
food irradistion progrem.

Comnissioner Bemey requested the Advisory Committes on
Isotopes Devalopomt review the industrial aspects of the
progran, snd that the results be made available to the
m- m}

oy
Coomissimers

5a-w =g




ATQM’IC E"'IEHG'-‘I" EGMMISSI{DN

wmmr-m'mu, n,m angas ;. PR




N,
. 77’1,{}1.5“,&@*;&. ‘@«4( .,Q:__".If RS DU N

UNCLASSTFIED ABC T19/51
July 8, 1965 COFY NO, 39

ATOMIC ENERGY COMMISSION

RADIATION PRESERVATION OF FOODS PROGRAM

Note by the Secpetary

As requeated by the Commission at Meetbing 2112 on
June 2, 1965, when consldering AEC T19/40, atbached for the
informatlon of the Commission is the Work Flan Ffor Radlatlon
Preservation of Fooda Progran,

K. B. MoConl
Secretary

DISTRIBUTION COPY NO.
Secretary 1,32=41
Comml saloners 2 - 6,42
General Manager 7 -8
Deputy Gen. Mgr. g
Asst. Gen, Mgr. 10
Exec, Asat, to GM 11
Asst, GM for R&D 12
Aagt, to GM 13
Genaral Counsel ¥ - 18
Blology & Madicine 19
Congr. Relatlons 20
gontroller 21 - 28
Ind. Partieipation 25
Inspection 26
Isotopes Development 27
Flans and Reports 28 - 29
Public Information 30 « 31




UNCIASITPTIED

WORK FLAN
FY 1967-1969

RADLATION PRESERVATION OF FOODS PROGRAM




g
TABLE 1 o
RADLATION PROCESSIRG OF FOODS E
Budgetery Samnary
(Thoossnds of Dollars)
FYLI57 FYL%8 - Y1969 Total N
in 8 Deva t
Operating
Praservation rwaum 625 425 320 1370
Accaptabilicy 630 745 820 t 2195
Source & Pscilicy Scudies (3) 210 150 120 480
Paciiicy Opersting Cost (&) 235 380 &40 1055
Ressarch Irradizators 30 30 30
Marine Froducts Development Irpadiator 50 50 50
Mobils Gemne Irradiator 50 50 50
Bulk Grain Irradiator . 30 30 . o
Hawailan Fruit Irradiator 25(a) 50 50
Meat Irradiator 0 40{a) ao
Oo=5hip Irradiators 50 50 50
Cooperative Prograns - ) a8 100
otal 1700 1700 1700 5200
(a) Ooa balf year's operation
Equipmemt {3} 300 400 400 1100
Comscroction = Meat Irradistor JI150% 3750
Cooparative Progrsus SO0 D0k 1000
Total DID 3750 2600 2600 10,950
Divisfon of Blology § Madieine
Cpsrating
Food Chamisevy (6) 100 100 100 300
Wholeaomenass & Toxiciey (7) 130 150 100 400 -
Mierobiology (8) 250 250 300 800
Total BSM 500 500 500 L1500
Total AEC Prozram 6250 3100 3100 12,450

% Msat Irradistor for U.8. Army, hésed on preliminery discossions with Army psreonnel, AEC
to budget for and comstruet irrediator., Irrsdistor te be oparated by private induetry.
Conztruction budget figure represents full plent cogt; sctual cost to Government is expected
to be reduced by amount of cooperative private iovestmant,

*% Maximm AEC contribution to cooperstive comstruction projects; may be reduced if privets
inveastment covers grascer propertiom of comstruction coats.




Definitiona

l. Praservat

Imlﬂn laboratory Tesearch to determine, with respect to each food item, the optisva cadiation
dosa which provides shalf-life uxtension without adversely affecting the guality of the food iltem, the
extent of shelf-1ife extension thersby obtained, the effect of varietal differences and physiclogical
condition of each food itsm on the :I:‘um;nina e paremeters, the irvradiaclon comditions necasasry to
schlsve the dtlaiﬂrd result, including dose rate, temperature, at;n:pm and dwall time, s the wmicro-
biological, blochemical end biological Tesemxch necsesaxy to undsrstend end overcome eny adversa
radistion effects. '

2, Acceptability Factors

Involves radiation processing of bulk quanticies of food items 'tllliniiinﬂ‘, pilot scale radiatiom
facilitles- to prove out laboratory research results under preciical processing conditions, Wharever
posaible 2nd pertinent, this will be accomplished chrough cooperative’ prnnul with privete fndustry.
Factors to be studied inciude required storage conditicus, effécts of shipping snd storsge om orgenc-
leptic gqualities, developmant #nd teating of suicable packeging materiels, snd consumsr testing through
expert apd consumar taste panels. It aleo includes obtaining Food and Drug Adwinistrstiom clearapce,
scomwmic and marketing snelysis sod conewmer and industry sduceticr,

3. .§ource snd Fecility Btudies - o

Encmu_mca atudy of the charactayietics of both radiu:l.lutnp- #nd maching radistion sources to

idcntﬂy those spplicable ko fond-prmn:l.ng. study of optimom mutﬁ source gecmatry, development

TETEIESVIONN
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of radiation fecility designs to mest required perforsence specifications, invescigation of dosimetry

systess sultable for production Iine use, and facilicy uparnl:l.ng- cost analyeis.
4. Facility Qperating Copts
Includes costs assoclated with maintaining and processing food items through the various .
flﬁl.i.tm utilized in the program, but does not includa tha resesrch and development condociad
on thesa itaemss. 1 |
5. Eguipmeat i
Iocludes coat for replenistment of radlistion sources in use, modifications foind to he necespary
in 1.:]! various sources apd facilitiss, apd normal contractor aguipmsnt Taquiramsnts.
6. Food Chemisery
Thesa ptidlies are baing conducced to determine the gqualitacive and quantitative affects of
irradiacion on aaturally occurring tissue substratas vhich can nfmd: flavor and ctexturs, Mors .
defipitive inwvestigaticns ar= concernad wich characcarizacion of the .changes observed in. carms of -
chemical, blochemical apd physiological parsserers. -
7. le en_and

These etudiss are conducted in sccordsnce with Food and Drug Administration raquiremsnte to
agsure the safety smd nutrirional adeguacy of the chromic and/or subscues faeding of Low dose

{rradiated faods to various specias of Laboratory animals.




8, Microbiology .

Toder this seciion are pericormed chosa invustign.ti.ona deaigoad to asseps the sffecte of irradliacion
on food inhabiting fumgl, bacteris and molds. Particularly ewphasized are studies of microorgsnisme
of potential public health li;nj.ﬁ.nﬂltt such 85 cloatridiym botullnom, type E. Determinations are
wede of populstion reduction, inhibition, cutgrowth apd toxin production under = varfisty of conditions
snd in verious msdia. Ecological surveys axe condocted to estsblish I:I_E prevalence apd distribution

of potentially hetardous organisms.

-

DMD
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Major Itews 1/ Belated Major Items 2/ Items Boing Screensd 3/
Marine Products Raddoek Codfish Frach watay fish

Pacific Orab Follock .

She iy Ocemn Perch

€l ams Oygters

Flounder (seole) Halibue

Hala

Fruit Products Strauberrias Rectarinuc “Appleg

Oranges Apricote Sweet Charries

Benanas Poschas _ Faars

Mangoss Plume

Papryan Frunaz

Toaatogs (wipe} Pinaspples

. Figs
(thex Chicitan
Ondops

o _ . Potatoes [ ]
Wheat and wheat products’

Ll i

1/ These products xspresent the major program smphasis, They are either of the origioal selection or
they are substitutes for original selections that have proven unaetisfactory.

2/ Represents items velated tazuomically or otbherwise to column )/ snd are an extewsion of that
coluan representing sn efficient utilization of time snd personnel st & emall incresse in cost.:

3/ This column reprasents potential candidates for columm 1/ that are being investigated cnly ss rime
and seagonal availability permits., They constitute a minor exploratory effort aa & backup and a
fresh source of promising products in cese substitutes are required in column 1/.

-~
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Soft Shell Clams

Flounder (aole)

ing, Wholessomensss and discribution
completicm in FY 65, studies,
Micrebiclogy.

Two yoar feading

Largs scale stoTege
and distributicm
testing, Petitiom
subuission to Food &

Consumer aceepts
sbility and test
mt’.ﬂt

. Drug Administretiou.

Process parsmetars,
studies (vholescmepeps) Microbiology. Whole-
sonenass completion.

TABLE IIL
REEZARCH EMPHASIS 0N MAJOR TTEME BY PISCAL YEAR
{MAKINE PRODUCTE)

Product .FY 1966 FY 1967 FY_1968 v, FY 1069

Haddock Laxge scale ztoxage Consuanar accept- Phase out e ———
snd distribution shility apd test
cesting, Wholesomannes markating.
completion in PY &5.

Petition pubmiecion, -

Pacific Crab Microbiology. Datermins Continuastion of Largs acale storage Comsumer Accept-
tion of procesa para~- '66 plus organo- and distcibution ability end tesat
mcters. Wholesomenmas  leptic studies, studies, Petition wmarketing,
completion. Microbiology. subsission.

Bhrimp Microblology. Packag- Lerge scele storsge Consumer acceptabil Phase cut

icy and cest wmarkat-
iog. Petition sub-
unission.

Large scals storage Consimer accept-
and discribucion abilicy and test
studiaa, Patition marksting.
submisslon.

Fheas out

SEYIOHNO




RESEARCH EMPHASIS O MAJOR ITEMS BY FLSCAL YEAR

. TABLE I¥

(PFROLES)

Productk FY 1966 FY 1967 FY 1968 FY_1969
Btrawberzing Completion of product Large 'scala storage Consuner accapt= Phose ocut
research., Wholesomes and distribntion sbility and test
ness studise. testing. Petition marketing.
submiswion,
Oranges Large scale storege, “Phasa omt - - re———————rrw .
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UNITED STATES

ATOMIC ENERGY- COMMISSION «
' wnwm_r:;rcm,__n.c__, 2054_5

T aluize!
Ho. H=157 FOR IMMEDIATE RELEASE
Tel. 973-3335 or (Wedneeday, June 30, 1965}

973-3446

U.5., CANADA ANNOUNMCE JOINT STUDY OF
RADIATION FRESERVATION OF FOOD

The first U,5.-Canadian research program on radiation
praeervation of food will get under way this summer when
Canadian and U.8. scientists will beqin a two-year atudy
on extending the shelf life of chicken by low-dose radia-
tion pasteurization.

The study will be conducted jointly by Atomic Energy
of Canada Limited, the U.5. Atomic Energy Commission, amd
the U.8. Army Materiel Command's Natick (Mase.) Laboratories.

Among araeas to be inveatigated zre economic needs and
advantages, microbiclogy, wholezmomeness, product develop-
ment, packaging, and consumer accaptance.

The refrigexrated shelf life of freshly killed chickens
ia from 7 to 10 days under today's marketing conditions.
Radiatlion pasteurization isx expected to double this ghelf
life. The inecreased time advantage should result in more
etable marketing operations and in wider marketing areas
for breeders, processors, shippers, apnd mellers.

Radiation pasteurization of chicken may be accemplished

by radiation dosea of about 250,000 rads, (A rad is a
stardard unit of radiation measurement.) The process re-

- gulte in a fresh product in which the naturally cccurring
bactexria that eventually cause spoilage are reduced in

v humber. The radiation energy is harmless. Unrestricted

) public consumption of a specific irradiated fnnd item,
such az chicken, would have to be approvad by “beth U.S.
and Canadian food and drug cfficials.
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Canadian and U.8, aclentists will share the ressarch
and development efforts essential for the success apd regu-
latory clearance of the procesa, The microbiological
aspacts, a major area of interest, will be atudied jointly
by MarbDonald College of MoGill University, Montreal,
Canada: the Pood Division, U.S5. Zrmy Natick Laboratories;
and under contract with the Division of Elology and Medi-
cine, 0.S. Atomic Energy Ceemission.

Studies of the public health aspects will include
observation of the effects of low levels of radiation upon
the life processes of micro-organisms which oceur naturally
on the raw product. FEmphasis will be placed on salmopellae,
certain other bacteria which grow at refrigeration tempera-
turea, and bacteria which are able t0 grow in an oxygen—
free enviromment.

Scveral flexible plastic materials, already cleared
by the Food and Drug Administration for pre-packaging foods
for radiaticon-pasteurization, will be ¢valuated by Ratick
Lakoratories to select those best suited for use with
chicken.

After completion in 1967, data from the joint study
will be used in preparing petitions to the authorities
of the respective countriem for clearance of radiation-
pasteurized chicken for unlimited publje consumption.
Tha petitions will be presented to the U.8. Food and Drug
Administration and Capada‘'s Food and Drug Directorats.

#
(ROTE TO EDITORS ARD CORRESPONDENRTS: This announcement

is also being issued simultaneously by Atomic Energy of
Canada Limited in Canada.}
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STATEMENT BY JAMES T. RAMEY
COMMISSIONER, ATOMIC ENERGY COMMISSTON
ON NATIONAL RADTATION PRESERVATION OF FOODS PROGRAM
BEFORE THE JOINT COMMITTEE ON ATOMIC ENERGY

JUNE 9, 1965




. STATEMENT BY JAMES T. RAMEY
COMMISSIONER, ATOMIC ENERGY COMMISSION
ON NATTONAL RADIATION PRESERVATION OF FOODI FROGRAM
BEFORE THE JOINT COMMITTEE ON ATOMIC ENERGY

JUNE 9, 1965

Mr, Chailrman, I would like to begln by saylng that it is
8 privilege for the Commlesion once agaln to report to you on
the accomplishments, status and plsns of the AEC's Radistion
Procesalng of Foodrs Program, Accompanying me at these hearings
ere Mr, Robert E,. Hollingsworth, General Manager, Dr. George M.
Kavansggh, Deputy Asaslstant General Manager for Resemrch and
Development, Mr, E. E, Fowler, Acting Director of the Divialon
of Isctopes Development, and Dr. Cherles L. Dunhsm, [Mrector of
the Divialon of Bilology and Mediecine, along with other members
of the staff, Additicnally, Dr. Samuel A. Goldblith,
Magaachusetts Institute of Technology; Dr., Herman Kraybill,
Department of Health, Educatlon and Welfare; Dr. Edward Maxie,
Unlversity of Califormia, Davis; Mr, Joseph Slavin, Bureau of
Commerceisl Fisheries at (loucester, Massachusetis; and
Mr, Edgar A, Taylor, Department of Agriculture, distingulshed
menbers of the selentifie communlty who worle in this f1eld, are
present and will make statements on selected aspeots of the AEC
progrem, Most of these gentlemen are well lmown to this
Committee through thelr previous appearances before you.

To recall some hlsgtory this Commlttee wlll remember from
testimony recelived af the January 1960 hearings that the
Department of the Army held easentizlly complete responsibilility
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for governmental work on radlation preeervation of foods during
the 1955-1960 time period. During the course of thoese hearings,
the results of a study of the natlonal radlatlon preservation of
foods program by the Interdepartmental Commlttee on Radlation
Preservatlon of Foods were presented. The Interdepartmental
Committee recommended realigrnment of the national program so that
the Department of the Army would be responalble for the radlation
gterlilization of foodsa, because of 1ts potential for providing
better fleld rations for military personnel. The Interdepartmental
Commlttee report further recommended that the Atomic Energy
Commission assume over-gll management end budgetary responsibllity
for a new civilian program on low-dose radlation preservaclon of
perlehable foods for extension of marketing life, Thls wa=s
Judged to be fhe most immediate commersilal application of the
technology., The AEC was proposed for this role because:
(1) ., . . mueh of the food process development

work required involves radiation source technology

and radlation engineering, and (2) the radlation-

procesged foods program would be & prineipal facet

of the Nstion's atome-for-peace program.”

48 Executlive Director of the Joint Committee at that time,
I recsll specifically the encouragement whleh the Committee gave
to the Commiaslon to asaume thls new responsibilility., In
recommending the over-all mansgement role for ths AEC, the
Interdepartmentel Committee recognized that the new elvilian
program would be ecarried out by the Commisslon in concert with
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other government departments having a hilstorlc responslbllity
for foods snd thelir safety.

At the contlnuation of the JCAE hearings in March 1960,
Commlssioner John F. Floberg announced that the AEC had approved
g low-dose radistlon-processed foods program. He stated that thei
objectives of the program were to conduect research on a
relatlively few foods and to bring them to the polnt of technleoal
and practical feasibllity, 1ncluding establlshment of thelr
wholiesomenesa and safety., It was further indicated that the
Commisaion would proceed wilth 1ts program as rapidly ae was
conslstent with the state-of-the~art and reguiremsnts for scund
sclentific research.

In Commlsaloner Floherg's itestimony, he outlined the bames
on which the AEC decided to aa=ume responaibllity for the low=-
dose program, which were that the process would:

1. Cantribute to eivilian food distributlon

ohJectlves of making food availsble 1in as nearly

fresh eonditlion as possible, minimlzing processing

effects on quality, and balancing supply with

demand .

2. Have Important economic value in the United

States, by extending markets for perishable foods.

3. Provide leadership to other countriea in

improving foeod distribution techniques, and in

Inereasing the variety and quallty of available

food products.
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At the 1962 JCAE hearings on the AEC and Army Food
Irradlation Programs, Chalyman Sezborg reiterated the intention
of the Commizsion to adminlster, as vigorously as sclentifically
prudent, a program In low-dose radlatlon proceasing of
perishable foods, encompassling the establishment of technlcal
and marketing feasibility and safety clearances by the Food
asd Drug Adminilstration,

I can sgy that the bases for eetabllishment of the program
are 8tlill valld, and that the original objJectlives are being
met, although perhaps not exaetly 1n the way set forth iniftlaily.
Certalnly, the program haa not been free of teechnical and other
probizms -~ some of which were delineated at the 1962 JCAE
hearings., I want to atate glao that the progress which has been
made reflects the strong support which the program has always
reasegived from this Committee,

To elaborate on our progress to date, five specles ezch
of seafood and fruitse were selected for initial study, based on
preliminary evidence that they would be moeat amenable to
radiatlon treatment, and that lmprovement in thelr shelf 1irfe
would eonstitute a tue economle sdvantage. The secafocds heve
proved to be a wlse choice, slnce all continue to be favorable
progpects for commerclal radiastion treatment, OF the frults,
two - peaches and grapes - have not fared sc well, and grapes
have been dropped from further conslderation in the program.

In sccordsnce with the plan presented to the Committee in 1960,
we have also conducted acresning atudles of szelected frult and
-4 .




flshery products Lo determine other foods showlng promlae for
radiation procesalng.

The program has been expanded beyond that originally
contemplated in two areas which showed econcmic promlae, and
in which there was substantlal commerclal interest, domeztleally
and abroed. The two new flelds were the inhlbition of sprouting
in tubers end the dlsinfestatlon of grain, cereal producta, and
certaln fruita. Work in these areas has been brought to the
attentien of the Committee and your atafrl,

Progress has now reached the polnt where Dprogram emphasls
is now changlng to undertalke sctivities deslgrned to foater early
commereizlization of thils techneology, PFrincipal among these
efforta willl be cooperative projects with private industry,
invelving large-seale shipping, storage, and marketing teats, and
congftruction and operation of needed pllct faeilltles. A phase
concerned wlth consumer acceptance 18 also envisiloned as a
necessary part of the commerclsliization effort.

In view of the time required to accompilsh the foregolng and
to resclve the technlecal problems remalning, we and our advilaors
in Qovernment, sclence, and industry have been led £o the
concluslon that the program must be carrled st an intensive level
through FY 1969, If, by then, it 1s clear that commercislization
has been affectlvely realilzed, ABC involvement will diminish
rapldly in successive years. O course, this forecast is
tempered by recognltlon of the complexitiss inveolved in worlding
with foods, and we intend to re-evaluafe our posltion
perdiodiecally.
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I should now like to summarlze several ma)or aspects of
the program. Subssyuent testimony will expand upon theae
rointe,

In egsence, the past three yeara have seen the progrem
move from & lasboratory-ocale resesrch effort to one of
development, ap we acoulred the facllltles and experldence needed
to translate our research inte proceas technology. For example,
1t was only In March of this year that the Marine Prcducts
Development Irradlator, the ARC'e first plleot plant facility,
became operaticnal at Gloucester, Massachusettza. Ineldentally
1 am happy to recognlze the important pant played by
Congressmen William Kates and other members of the Commitiee 1in
making this facillty a reality. There were no significant
delays 1n conatructing thia facility, but 1t 1s a fact of 1life
that the time required te budget for, design, and conatruct suech
& plant amounts to approximately 2 years., The lrradlator was
deslgned and bullt with the concept that It would serve as a madel
for much larger commercial plants ultimately to be constructed
and that it would permit accumulation of informatlon on a secazle
gufticiently large to further define process conditlons and
economies, We have invited the fisherles industry to Join with
uz In the utilizatlion of the Marine Products Development
Irradiator,

T know that thils Commiftee had cccasion to hold one of 1ts
hearings on the food program at Natick in May of 1963, a few
months after the Radiation Laboratory there became operatlonal.,
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I would now lilre to take this cpportunity to extend an
invitation to the Committee to visit the Glouseater facllity,
ao that you can see for yourselves how freshly caught seafood
la preserved with rediation. I think that I can zssure you of
& productive visilt and in particular, a good luncheon.

8ix other Acradlators intended for a wide varlety of
fleld usage are now in varlous stages of constructlon, and we -
and the food procesalng industry - are learmlng more with each
successlive project &8 to how to bulld inereasingly efilclent
radlation facllities for food preservzilon, You will recall
that research work is carrled out with amall irradiators
located at the wvarilous laboratory sltea, Four such devices have
been bullt end inatalled previousaly under AEC auspices. Thres
cther slmilar irradiators have been bullit by univeralties and
heve recelved Commisslon support through the provision of
radiatlon sources.

Perhaps more Important than the faellitles are the
accomplishments of our research lnveatigatora. These are 80
extensive that I will not attempt to cover these comprehensively
at thils time but willl only touch upon thes more significant
aspects., Other witneases will preovide full detalls,

Aa the Commlttee knows, Food and Drug Administration
approval of radlatlion processed foods for genersal public
consumptlon 12 a prerequisite for introduction of these fooda
into our economy. It is particularly encouraging to observe that
af 21 petitions for such elesarance already submitted to FDA, by
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AEC, the Department of Army, and others, 13 have been approved
and the remalnder are pending., The success experienced in
this regard to date, Indlecater that if the necessary research
leading to the asubmlital of the several cother petltions now
under conalderstlon can be completed, equally good FDA reaction
may be antlcipsted. FDA approvels achleved durdng the past
year have glven 1increasaing confldence to the food processing
industry that the technoliogy will find commercial acceptance.
The sutjeck for commercial radiatlon pasteurizatloen of
fisheries produects 1s particularly good, Current research and
development results on the preservatlon of a varlety of flah,
clsms, shrlimp, and erabs indlcate that products completely
acgeptable to the consumer can be furnlshed, with refrigerated
ghelf life extenslons ranging from one week to several weeks,
1f browght to frultlion, radlation preasservation of meafoods will
open newWw markets for the fisheries industry in the interior of
the country net now beneflted by a supply of frezh fish and
will Increase the proportion of the catch which finaily reaches

the conaumer in wholesome condltion.

Several varieties of frult also show slignificant promlse of

technical and commercial feasibility for radlatlon preservatlon.

Strawberries 1in partilcular continue to be one of the best frulta,

wlth spcollage losses due to mold formatilon reduced from 25

percent £to 5 percent in normal commercizl shipping channels.

Recent work on bananas atrongly indicates that if this frult 1s

trerted with only a very modest dose of radlatlion while in the
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very green stage, ripening cen be delayed for exeeptionally long
periods of time. In fact, ripening can ke induced in the
irradlated bananas at almost any deslired peint by sublectlng them
fo a hamlesa secondary trestment with ethylene gaa, The
resultant decrease in apollage losaes that now occur 1n
marketing banana® could have real economle slignifilcance.

A Tleid closely related to the preservatlon of fruii{s 1s
the disinfestation of frults, graina, and cereal producta by
radlation treatment. Here, nominal radlatlion doaes are
effectlve 1n sterldlizing insects and thus preventing thelr
propogatlon in harvested, stored, or packsged agricultural
produeta, The Department of Agriculfure’s intereat in this
regard will be demonstrated by a later witness, but I would like
to note that tropleal fruite such as papayas, mangoes, sand
Pinespples can be dialnfested by radiation more effectively in
most ecases than by any other mesns, apnd that grains and processed
cereal products are equally amenable to thls treatment.

The use of radlstion %o 1nhibit sprouting during storage
of whlte potatoes, onions, and other tubers, has been dsmonstrated

concluglvely to be effective, However, the economics of the

proceas in terms of comparison to other sprout inbhibition
techniques are s3tl1ll in doubt, pending larger scale storage teats,
Such comparative teste are planned for the near future, and will
be conducted by a commerclal organlzstion with nomlnal AEC
support, In Canada and Russla, where different economic
parameters arein effect, full-scale commercisl irradlation of
~potatoes %o dnhlbit sproutlng is belng carried out,
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Turning now to the problems that we have encountered, we
find that two major difficultlea have mppeared whlch have
consumed more time and money to resolve than we anticipated.

The first of these caoncerna the potential hazards of the
miercorganism Clostridium botulinum, Type E, The ldentification
of this organism as the causative agent in some food polsoning
outbreaks involving the consumptlon of marine products prompted
us to intensify lnveatigations to determine whether or not a
hazard exists with low dose radiation treated seafoods, The
regearch program was expended to Inelude studles to aszess the
natural Inecldence and dlstribution of the mieroorganiam, thosa
conditions favorasble to its groewth and toxin production, and the
changes in these characteristics resulting from radiation
procesaing and subsequent atorage and handllng. Dostor
Goldbllith will have more to say on this subject.

The pecond problem has occured in studlea related to
fralt preservaticn, Here it has been found that the efficacy
of the radlation preservatlon process cannot be extrapolated from
one specles to another or even from one varlety to another
within the seme species, Also, 1t is observed that the degrea
of ripening prior to irradiation 1s eriticsl in determining
whether radiatlon wlll be beneficial or not., These effects have
necegaitated talkldng a more deliberate aspproach to the radlstion
preservation of frulte than waa originally thought necessary.
Dr. Maxie will provide further information in this regard.
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Another measure of progress belng made 13 the degree of
commereial interest in the process. Durdng the past year, this
Intereat hss increaaed markedly. Several things are responsible
for this. Perhaps the most szignificant la the confidence given
industry, as I have indicated earlier, by Food and Drug
Administration approvel of aelected radiation processed foods
for unlimited human consumption, It 1s cur lmpression that
privete food companies have, over the paat few years, essentially
adopted a "walt-and-see" attitude. This has not been becausge of
a lack of interest in this new food processing method, but a
general uncertalnty associfated with the clearance guestlon.
Addltlonally, the contlaned good technical resulis coming out
of our resesrch and development work have contributed lmportantly
to this confidence, not to mention the availability of
operatlonal radiatlon processing faecllitlea of wvarloua types.

Many companiea have dilscussed thelr plans wlth us,
partlcularly over the past year. While these discusalons, iIn
many cases, were on a proprietary basils, Che general statement
can be made that there azre spproximately 20 major food
companies econducting ln-house experliments with private funds
and an equivalent number that have expressed a desire to enter
Into cost-sharing agreements with ua.

We have mlready taken peveral steps te accelerate
partleipation of the food induatry in the program. For example,
response to the Commiapilon's recent publie invitation to the
fisheries iAndunstry to partieipate with us in the use of the
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Marine Products Development Irradlator at Glouceater has been
very encouraglng., A dozen companies have formally expresased

an Interest 1n engsging, on & cooperative basls, 1in ahipping,
atorage, and laboratory evaluation tests of radiation-processed
fish fillets and other seafoods, In these tests, the radiatlon
pasteurized foods wlll be subject to normal commereilal handling
conditlions which are a neceesary extension of laboratory findings
and are requlslfe to commerciallzatlion.

I would also 1like to ldentlify that we have been having
dilscusslons with the Department of the Army about the requilrements
for a large-acale radlation faclllty deslgned apeeifically for
processing of meats., We sre hopeful that sufficient intereat
can be developed wilithin Industry fo bulld such a plant with
privafe funds, provided the Armed Servicea wlll guarantee to
purchase a portlon of the through-put of the plant over & perlod
of several years. I understand that General Lotz Intenda to
addresa himself to this queatlon during the course of hias
testimony., TUnder such a ccoperatlve arrangement, tha AEC would
furnlsh the radiation scurcee 1 regulred. This venture, if
suceeseful, would result in one or more private facilitles beilng
bullt rather than requiring the dovernment to build such a
facility. Thls would also provide & speclfic demons{ratlon by
industry of 1ta Intent to commercialize radiation precessling of
fooda and would represent a major step forward. During the
course of the next savera) montha, we and the Department of the
Army will conalder speclflcally the issuance of a publlc
Invitation to Induatry to cbtaeln proposals for such a faclllity.
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Recognizing that only two years still remalned to carry out
the program as orlglnally concelved, and taking lnto account the
problema dlscusaed ezrlier, the AEC requested the American
Institute of Blologleal Sclences' advisory commlittee on
rediation preservation of fooda to evaluate the current statua
and fature needs of the program late 1n 1964, 7The Commlttes
hes applied ltself to thlie task, and has coneluded that the
program should be extended st least through 1971, based on the
unpredictable deiays that have been encounterad in performing
the research and beczuse of the previoua lack of avallablility
of pllot-sized irradlators., More recently, the Inferdepartmental
Commlttee on Radlatlion Preservatlon of Foods met to conpider
the AIES Ccmmittee report and to perform its own evglusation.

It concurred in the flndings. The Commlseion has reviewed the
reports of these groups and the internal snalysies of the program
prepared by the staff which 1s reflected in cur teatimony teday,
ags I have stated earller, and has concluded that there 1s
pufficlient merit to the accomplishmenta already made and to the
prognoals for the future te plan for continuatien cof the program
through the next seversl]l years.,

The planned extension will encompass product development
on thoge food items which show the greatest promige of ultimate
commercialization, and the necegsary coumprehenslve wholezomeness
tests required to obtain FDA clearance of these products.
Parallel stuwdles of marketing and economic factors wlll be
carried to completlon 1n conjJunction with the Department of the
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Army and the several other sgencles which oontribute so
significantly to the over-3ll effort. On an ever-increaslng
baalis, the cooperation and involvement of industry willl be
Bolloited to conduct shipping, storage, amd consumer

acseptance teats, and we antlecipate substantial private finanelsl
contributiona te faeilltles snd programs as well,

To asccompllah this mlaeion, we now estimate that maximum
AEC resources of the order of $6.6 millicn for operating costs,
$1,1 million for equipment and $4.8 million for construction of
facilities will be required in the FY 1967-1969 time periled.
These amounta will be reduced to the extent that private
finanzial participation %a obtained. For compariscon, total
AEC expenditurea from inception through FY 1966 for operating
coats, equipment and construction are estimated to be $9.7
mlllion. A& fiscal anslyasls 1s provided with my prepared remsrka.
The additlonal funds are belleved to be reascneble in terms of
the wvalue to the publle. While this wvalue cannot be gquantitated
In preclzse terme, 1t 18 evildent that reduction in food spoilage,
atabllizatlon of market supply and demand, extension of markets,
and svallabliity of fresh foods 1n areas whers they are not
presently cbtainable will reault in subatantial economlce
advrantage.

As a concluding part of my testimony, I wish to recognize
apecifically the inveluable gontributions of other Government
departments to the AEC program. Through the years, we heave
maintalned exceptilonally c¢lose coordination with the Department

-1 -




of the Army concerning cur respective programs., It 1s extremely
pleasing to be able to tell this Commltfee that our working
relationghips, whiech have besn on a day-to-dzy basla throughout
the courase of the entire program, have been outstanding., We feel
gquite strongly that the excellent rapport we have achleved hss
had grest influence In bringing both programs to their present
atate of aucceesa, There ia every resson to belleve thim
relationahip will continue as both the Army and AEC begln to
concentrate thelr combined efforts Coward actuzl commercialization
of radistlom proceesing of foods,

This consludes my atatement and I will now czll upon
Mr, Fowler to continue with the testimeny and to intrcduce

other wltneagea.

June 4, 1965
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Bydget Comulative Proposed

chrough  program Total Eertinsted
Ei=60 FI-6) FY-62 FI-63 FI-64 Fy-6) F{-66 Fi-1366 Extenelon Frogram foste

—Astyal

T& 179 314 683 967 1,170 1,700 5,107

5,100 10,207
162 168 20 79 668 375 100 1,572 1,100 2,672
= - = 600 - - e 800 4,730 2,330

236 429 516 1,753 2,108 2,145 2,500 9,687 12450 22,137
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UNITED STATES GOVERNMENT

Memorandum

E. Eugane Fowler, Acting Director
Diviston of Isotopes Developuent DATE: Juns 7, 1965

TO :
- a' Ll
| Division of huloy & mdumﬁ%
W. B, HeCool, Secratary %

FROM

ABC 719740 -~ ARC RADTATION PRESERVATION OF FOODS PROGRAM
SBCY : &P

SUBJECT:

1. Ac Meetiag 2112 on June 2, 1963, the Commission:

a, Appyoved contipuatiom of the Radiaticm Preservatiom
of Foods Frogram through FY 1969, subject ¢o satisfactory
praparacion of a work plan to be cireulated for review by tha
Commissioners, Emsphasis should be placed om those aress
premising early meaningful results, and encouraging commerdialization,
inelyding participation of other Covernmant agencies and, in
particulay, private induptry:

b. Hoted that the projacted fimding levele beyond FY 1966
arg subject to the sooual budgetary reviews;

#. Hoted the Buraay of the Budget will be notified of AEC's
dosire to axtend the program and vaquest that the BOD review
ite pravious position;

d. Noted, subgequent to BOB clearance, the position
outlined in ARC 719/40, a» ravised, will ba presented at the
JCAE hasrings scheduled for June 9-10, 1965; and

9. Notsd that no public aanoumeement is cacepaary at this tima.

2. 7Tha Conmission requasted cirevlation of a wotk plan and of
vevised testinony for the Jung 9-10 Hearvinga. 1In this connectiom,
Commlasioner Ramey requested a report on the rusearck recently conducted
by Dr. Rarry Honsen on the consumption of irradiated foods by mica.

3. The General Manager has divected you to take the actich
required by the above deciaiem.

el

Chadrmgn Azgt. Dent. Mgr. for R&D
Cormisnionar Samey Genoeral Counsel

General Hansgar Controllar

DPaputy General Manager Diractor, Public Informatiom
Anat, Generanl Manager Diractor, Cobgresnional Bolations

Bxec, Last. to Qan, Mgr.

“uyang H el
Gl b5 OFFICIAL USE-ONLY-
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At Comxiasicu Maeting 2112, on 6/2, during
. constderation of ARC 719/40 - "ABC Fedistion
Pregervatics of Foods Progrem”, Comsisaicnes
! Ramey requested a repcrt co ressarch scodusted
: by Dr. Barry Mousen oo the ocnomptim of .
- " frradisted foods by mice,
| Attached is & nota frcm Gene Fowler to
Camrd ssicnar Ramsy, 12 respouss o this
- request, and is forvarded for yonr recoris
- to close oub this action. -'
o Atrnobmant
s : Mamo, mws,
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SULJTOY: IRART DUFECTS LW RATS PO BADIATION PROCISSID FOOL8
W %

Tou have inguired pboul the peicens of tho quastion
raised ak the 19159 JCLE Boowpiass oa wadintion
prascrvation of La...ds. eonecerniag tha incldonce of

hemt cufoets Iz rhis wvhich b2 baan fod o Mot of -
irradisted foudn. ooy Honson, Fh. D., Accigtant
Profozoar of Aunateny, Uaiversity of illinoln, wan

the u;.itr.cna at tha tlmo,

Dy, Momnon wes recalled to testlfy on this subject at

* the 1962 hecoolopn, ard B shatod that wien ha attoopted
to vepeat a pevt of blo ewperimeats, be wag pochble to

, obtain the como resulte that ho Lod achs.mrad previcaaly.
Ir, Mansen ggated that acotko: loboratory (Ritzefcoong
Gengral lospioal, Denwer, Culi.zids) alce fq!.!,n& (-3
obtain heart lasions In wice fod Lrradiated focda,
althcush the work had sot boon complotod. To stated
forther that ke iudvcad heapt lesierns in mica by food-
ing them cither irradliatod milk or nonfrradfisted milk,
a3 lepe as nilk conctitutad thoe orincipal item of diat.

Or. Wororn Rraybill ofthe U.S5. Peblie Haalth Scrviea
aise toacifiod ot the 1902 hearinps. lo stnead that
the epuce of hears leafons In mice Fod frradiated foode
had wot Baon conclusively aatabllshed, othcm than thot

' o dict of sgnnod ¢ heoat-Iwoabod pill will prodoec tha
losions dn omzll sercantocns of nmice. It pronozed thed
a dietary sterens apsociaded wita o gecebls factor was
the catca, Be ¢lted soveral othoer laboiaterios vhich
bod obgaived legton Sormatiga with dfcts geaplotely
uaselated to irzedizted Lfocds.

Ly, Fousan's vefaronce to wneoroletad work at Deaves

alluded to popoarch balus ceaducted cm 4,473 test wica

b}" Lt. Col, Soucel 1, %mmﬂai EX. m |+ 219 I"i 3
Medicsl Rosearch and Nutritica ﬁaboral:m::r. P %girﬁ; A
Ganeral Eospital, denvar, Colerado, whobn woulyififw: geir e

. . JUN © 71935
e . AM ‘ Pit
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Comalssioncy Jowes T. Ranoy -

complated about Scptexhoy 18063, Thore wereno recommissbla
besrt lodlona ol ¢hs loncom bype, aithoush over S0 pecvdent
el o nies, both aizerinzahel and sontrelo, o:liiblited
othor lesteas of varied tyses. be, Thompoon oheted thob
thous obosrvations suzscaiod “pouetle prcdiap..sitina in
cerbala otrains of tha mica townwds loft auslculsy wooke
neas.! Forthormowo ke stated, "iho chsesvaniona of lcft
avciculopr dilation in &b mice fod Ixvadisted dicto 1z &
watter fov speculatioa, since (e laduction of lealons
follouiny tho sdminiotration of this type of dict coamact
bo repvaduced.!

Tha torm “ia 2 mottor for opeculation™ ia tho above
quotatish 1o tho couservativa seitnciot's wvay of leaviag
opan a sclientific motter which could not ha conciutively
dlspiroyen, That fo, Dr. Theapoon cowld raport culy oa

his oun £indinge rod conld not be the judge of Nr. Moncan®o
ragearch, sioca there mdisht havo bacn scao cun factox
in pr, Honson's m:purimntn vidch was ot duplicatad fa-
Dr. Thospoon'ts work. ' .

Tha consensas of theas fanilisr with this probles fo thal:

T -
-
mac

‘r.]ll..l

¢

(1) The offoct meen by Dr, Monseu could wot ba
conciuaivaly vcpeatiod by othere.

{2} Sevarcsl foods esusa congoaleal heart defocts
in nice, mé tha effect Iz probably 5 dictary
strasy in sonjuncilon with & horeditory factos.

{3y If ivradiated fooda produco hoart lacicng in
nice, tho Incldonco ic too Tow £o be of concorn
and rhould ba no ceuse fo- alazm, gloce wany
other diat svaplesz produce this affact gnd na
one iz proposing that bueang avoid cating thoco .

1o pe 20 1 Bo0da,

'|, i of F
YRR DR
5 Tualad SERCTR 24 *

1
r L)

b hIJL- et -
WA .. E. B, Fowlar, Acting Director
v Divisien of Isotapas Davalopmens
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UNITED STATES \ .
ATOMIC ENERGY COMMISSION ;”? L

WASHINGTON, Do, 20545F

Mey 25, 1965

AT s

MEMORANDUM FOR CHALRMAN SEABORG -
COMISSIONER BUNTING
COMISSIONER PALFREY :
COMISSIONER RAMEY ]
CRMISSTONER TAPE

SUBJECT: JCAE FOOD IRRADTATIOR HEARINGS

We have been Informed by the staif of the JCAE that the Committee :
plane to hold open hearings on the food irradiacion progran ot
June 9 end 10. FPurpose will be to reviev scatus of program, .
&ccomplishments and plans for the future. )

In eddition to heaving from the AEC they plan te heve witnesses from
the Department of the Army and private industry., PFreparation of the
Commission'’s testimony is underway by Mr. Fowler. In this conneetion -
he plans to meet with the staff of the Joint Conmittas Wednesday
afternoon in arder to discuss the zcope of the hearings, ouisida
witnesses, and other related matters. A copy of the draft stalement
Will be circuiated for review apd comment in the next several days.

The hearings will be chaired by Representative Melwin Frics before
his Subcommittee on Ragaaxch, Development and Radiation and are
planned for 10 a.m. and 2 p.m. each ofF the two days.

Oril i '
Jongngt signed by B, ©: Aew :
Cangragzional Relations ’ f

eor M
DEM -
AGM f.*»‘}
AEURD 1
& 2
Ba&M {5}
Dip i

Secrerariat """""{&«' (y
Cagaf O-m- 7 FCAE :
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ATOMIC ENERGY COMMISSION

AEC RADIATTON PRESERVATION OF FOOD3 PROCGRAM -

Note by the Secretary

The General Managar has requested that the gttached report by
the Aeting Direector of Isotopes Development and Director of
Biology and Medicine be eiroculated for consldaration by the

. Copmd zaion at an early date.
W, B. MeCool
Secretary
Il DISTRIBUTION COFY NO,
Secretary 1,46-55
Commissloners 2 - 6,57-62
Jeneral Manager 7T -8
Deputy Gen. Mgr. 4
Anst., Gen., Mar. 10
Bxeo. Asst. Lo GM 11
Aast. GM for R&D 12
Asst. to CM lg
General Counsel 14-18
Blology & HMedicine 19-21
Congr. Relatlona 22
Controller 2326
Ind. Participation Eg
Inapection 2
Isctopes Devalopment 20.41
Plans & Reports ho-43
Public Information 4445
- 1 -
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ATOMIC ENERGY COMMISSION

AEC RADPIATION PREZERVATION OF FOODS PROGRAM

Beport to the fGeneral Manager the
Aoting DIventar, Diviolon of iaoGopes Development

gnd Director, Diviaion ok EJology and Mediclne

THE PROEBLEM

1. To conaider extension of the AEC Radiatlon Preservation of
Foods Program beyond the prepently scheduled termination date of
FY 1968,

2. To establish an AEC position regarding program extenslon
prior to the Jolnt Committee on Atomic Energy hesrings on this
gubject which are preaently plamned for June 9-10, 1865,

BACKGROUND AND SUMMARY
3. In testimony presented to the JCAE on March 31, 1960, the

AEC sgreed to "...comluct the basle research necessary for
advancing low=doase radigtion processing of foods to the point

of technical and practical feasibllity." The appropriate excerpt
from the testimony 1s attached as Appendix “A"., It was then
estimated that this goal probably could ba met in five years
beginning in FY 1961, at a cost of $5 million.

L., Research was initieted in FY 1961, In mid-FY 1962, the
AEC was advlsed by the BOB that funda far the program wera being
eliminated from the F¥ 1963 budget, The JCAE held further
hearings on the Natlonal Radlation Processing of Foods Program
in May 1962, arnd the Congreas reinstated the program in the
FY 1063 budget. These funds d1d not become available to AEC
until mid-FY 1963, In this interim, limited funds from other
Diviglen of lasctopes Development and Diviasion of Blolopgy and
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Medicine programs were diverted to the food program to malntaln

some contlnuity, The net effect of the Budget Bureau'a actlon

was to delay program development by at least one year,

5. During the Bureau's review of the Divislon of Isolopesa
Development's FY 19606 budget reguest for the food program, they
emphasigzed the desirabllity for itz effective terminatlon in
FY 1967. However, no written guldance to this effect has been
received from the BOB. BSubgequently, AEC budget reguegts and
plans have besn made on the assumption of pregram conclupien in

. FY 1967, with incremental funding in FY 1968 to provide for
oydeorly termination.

6. In view of the faet that approximetely two yeara of
effective reacarch and development time remain urder current
program planning, the American Instltute of Blologleal 3celences
AMvigory Committee on Radiatlon Preservation of Foods, which
serves the AEC, was regueated to review fully the program status,
The Commlttee was Bpecifisally requested to assess ABC accomplizh-
ments to date wlith reference to the previously noted 5-year plan
and the need, if any, to extend the program beyond FY 1968, The

. wejor eonclusion of the Committee, which met Msrch 18-19, 1965,
was:

"Based on extensive review of the over-all progranm,

the Important scientific accompllshments to date,

and the research currently underway, the Commlties

concludes that the Irradiation Preservabtion of Foods

Program of the Atomic Energy Commission needa $o be

ponsinued beyond FY 1968. Important factora involved

In this conclusicon relate to difficultiesa in projecting

an exact timebable of reaearch resultz when the program

wags initiated in 1950. Additional time will be needed

to achleve the original program objectives, because:

{1) of the vnexpected research emphasis needed to

clarify the poasible public health silgnificance of

Lloatbridium bobullum, Type E, in marine produchs;

(2} The slgnifTlcance of the physlologleal maturity

of frults as related %o the response of these foods
. to lrradiatlon treabment wse not recognized until 196M4;

-3 -
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(3) of the lack of availability of sufficient
nunmbers of pllot slze irradiators for commerclal

T egting up o the present time. These factora

have delgyed the succesaful prosecution of petitions
through USFDA."

7. The petitions referred to in paragraph 6 above are the
means by which the reaults of wholesomeness and mleroblologlcal
studies of gpeeific radiation processed foods are presented to
the Food and Drug Administration in accordance with a previously
pgraed upon rescarch plan or “protocol,” FDA performa and
exhaupgtive review of the dats, and, 1f the reaults demonstrate
that the food in question is safe for humzn consumpiélon, a
regulation elearing the food 1a lssued. The AIBS Committee's
refaprence to presecutlion of petiticna through FDA was based on
the fact that, subseguent toc Inception of the AEC program, the
FDA's requirements for infermatilon prior to approval of petitions
were expanded to lnclude much more detzlled microblological
atudles on flaheries producta, evaluatlions of market acceptance

and econcmlice, and in some ocases demonstrations of need for fthis

new food preservatlon procass.

8. The Committee concluded that FY 1971 was the esarlieat
probahble target date wherein current AEC program objectlives would
be effectively realilzed, based on evidernce to date and sublect,
once agaln, to the uncertainties of predleting, on a precise
timeteble, succesasful develagpment of required technology. The
Divislons of Blology and Medicine and Isobtopes Development concur
In the need %o extend the AEC Radlation Preservation of Fooda
Program fhrough FY 19Ti. The full report of the AIRS Comnittee
igs attached ag Appendix "B".

g. The current status amdl level of accomplishment of tha AEC

Radiatlion Preservatlion of Foods Program can be zosessed in terms
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of progrese with the types and varleties of fruits, vegetables,
and seafood that have been studied and of the afatus of petitions
to the Food and Drug Administration for clearance of these foods
for general public consumption. In summary, zpproXimately 20
types of fruits and vegetables and 15 varieties of seafcods are
in varlcue stages of reasecarch. A comprehensive petition for
approval of varlous types of plastic wrapplings in contact with
radistlon processed foods has been approved by FDA, Other
packaging material petitions are under FDA evalusbtion. A petition
has been submlitted Ly AEC to FDA for oranges, and ones involving
atrawberries and fish {i1llets are scheduled for the near future,
Frevioualy, petlitions submltted by others for the radiation
processing of wheat and wheat producta, bacon, and potatoes had
been gpproved by FDA. A more detalled analysls of thils phaae

of the AEC program 18 attached as Appendix "c".

10. During the course of the program to date, 1t became apparent
that the inltial objlective of studying a few species of fruits amd
fish only was somewhat armrealistic in that there could be no a
pricri assumption that the apecies selected would prove to be
amenable to radiation treatment. Therefore, the base of resesreh
was extended to cover a lerge number of spaeies. Furthermore,
varietal differences Within a given aspecies were found to be
algnifiecant in ascertaining whether the specliea could cor could
not be treated effeectively with radiation, As a eonsequence of
these factora, a greater effort than had been origlnally
contemplated proved te be necemsary. Additlional jJustiflcation
for extending the number of products studied has been realized
from the conslderation that optimum cconcmic use of 4 Food
1rradletion facllity and of attendent »escarch manpower can be
obtalned enly 1f encugh varietilea of fooda are included in the

EICIALUSE-ONLY—
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program to overcome lapses in the avallablllty of many focds

because of thelr seasonal nature of harvest, It sheuld be noted
also that the original objective of the program has been exbended
to include studies of insect disinfestatlon and sprout inhibition
in cereals, cereal products, and vegebables, hecause there 1ls a
dlatinet eponomle adventage to be gelned from such procesgses arxd
because there was substantilal commercial intereat in them. Cost
to the AFC for the research aspects of this work has been ninimal
because of the avallabllity of radiatlon facilitiea and trained
manpower which have been accuomilated for the major portlon of the
program. The results have heen promiging encugh to warrant
further investment in equipment for commercializing thease

procesges,

11, Development of irradiators designed for the handling of
food has proceeded ceoncurrently with the regearch. Inltial
program emphseis was on developlng =and procurdng research
irradlators required for basle technologilesl atudies. Because
of restrietions imposed by time and money, anl the state of
radiation engineering, 1t was not until March 1965 that the
AEC's first continucus processs seml-commersial-geale food
lrradiator became operational (the Marine Products Development
Irradiator sited at Bloucester, Mapsachusetts), PFive other
irradiatora, descrlbed in Appendix "DV, are in various sbtages
of desgign or construction. Large-pcale sborage, dlstrlbutlon,
and congumer scceptance tesie cannot be performed adeguately
untll these irradlafors are in service, Several years cof
eperation will be requived to acocumitlate data necessary to aatiaefy

technical, economlc, &and wholesomenessn consideration.

iz, If approval la glven for program extenslon, we will pursue
product development on those ltema which now or wlll in the near
-6 -
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future show promise of commercizlization. In many cases, resulis
obbained from research elther underway or completed on cne
produet can be extrapolated to others under conslderation, with
the net result that several products can be studied with only &

modest Increase 1n funde and effort. FDA approval will be reguested

for thoge food produets which prove to be responslve to radlablon,
and which show an economle advantage, Most llkely, clearances
for all 1tems shown in Appendix "C" will not be vequested. This
extenslon would emphasize 1nduatry-government cooperstlve ventures
by incorperating aspects leadling to commerclalization., This
would involve the use of the process irradiators new in operetlon
or under construstion., Commerelal food processora will be
invited to enter into Joint ventures with the AEC to conduct
ehipping, storage, and consumer accepbance teats on & asemi-
comeralal-ascale, In Pack, z formul Invitation has been issued
already t¢ the fisherles industry for cooperative participation
in puch feata. In some cases, new redlation facllliftlisa may be
bullt with private funds for these purposesa, with financlal
asaigtance from the AEC in the form of providing radiation scurces
on a loan or rental basils, or sharing the operating costs of the
facllitiea, 1In a few lnstancea, sharing of the capital costs

may be necessary also, Such faciliftles would not duplicate the
functlons of the research and development irradiators whleh have
been constructed solely ak AEC expense, Aany AEC financial support
for private participatlen In the program 1las covered within the
cost projectiona shown 1In paragraph 13 below. An esaential
conaideration 1n program extension is that 1t will permlt
completlon of wholesomeness studies and subsequent clearance of
specific foods by FDA for genersl public conaumptlion. The dates
for submlisaion of petltions shown in Lppendix "C¥ do not

-7 -
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neceasarily marik the end cf AEC getivlfy slnce experience

indioates that, more often than not, the FDA, in the eourase of

ita considerations, vequires additilonal research data. FProjecta

are algo planned for the development of radiation processes for

the control of salmonellze in poultry and poulfry products,
Salmonellogls 1a considered by the U, 3. Publis Healfh Servioe

to be the primary food-borne dlacase in the Unlted 3tafes.

13, Punding at Ghe rate of approximately $2.1 miilion per

year by the Division of Isotopes Development for proceps develop-

ment, and of approximately $0.5 mlllien per year by the Divielon

of Blology :ard Medicine for wholeacmeness rescarch, la projected

beginning in FY 1967 and extending through FY 1971, for a total

expenditure of $16.6 million in this perled, For comparison, total
AEC funding through FY 1666 is now astimated to be $9.7 miillion.
(See Appendlx "E" for a detailed breskdown of funding history and

projections)., It 1a not clear at thias time what the exact nabure

of the AEC's contributlon to cooperative projects with the food

Industry will he.

Provision has been made for sharing operating,

equipment, and construction costs, as 1ndividusl cases may warrant.,

For example, the Army hag expressed an informal deaire to have

the AEC budget for a meat ivradiator in FY 1967 which may be

bulit at least partially with private funds. This faclility would

gatiafy Army needs for limited proourement of 1rradlated meat

ard weuld permit evaluation of commerclal sterdlized or pasteurized

meat product preduction as well,

1, The AEC low-dose program has as a close counterpart the

Department of Army!'a high~dose radiation aterilizatlon program,

Each ineludes the determination of teochniecal fegslbility of
radiation processing in its reapective area, Current Army
program planning for 1ta food effort extends through FY 1966,
It plans t¢ iniltiate a new 5-yaear program with the objectives
of fostering commercialization of sterilized mestsg and othenr

foode, and of making these products standard components of

-8 .
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milttary rations., In thls respect, 1t 1s deslrable that the AEC
plans be 1n conscnance with those of the Army since the two
programs are interdependent. Representatives of the U.5, Army
Hatick Laboratorles have expressed concern that premsture
termination of the AEC effort in FY 1968 wlll have adverame effecta
not only on thelr own program but also on the present national

effort:,

15, & number of private organizstiona representing food,
equlpment, antd irradiator inberests, ss well ss other govermental
ageheles working with the AEC in the development of low-doae
radlation processlng, have encouraged the AEC to extend the
program until such time that private industry 1a commerclaily
engaged In actusl distrlbutbion and sale of radiation processed
foods, In their viewpolnt, withdrawal prior to this time would
he most unfortunate because AEC central leadership now prevides
the means of mainteining an organized effort, (Appendix "F" lists
companies known to be doing private fooft radlation repearch and
also thoge who have expresaed strong interest in participating
in cooperative industry-AEC projeots), The Departments of
Agriculture, Interlor and Commerce are princlipal advoeates of
an AEC program exbension. Each of theae agencles, 1n addition
to the Army, 13 now investing manpewer and funda in thelr oun
areas of speclal Inberest o advance the program. Thelr con-
trivutions are expected to lnerease substantially in FY 1967.

A premature termination of the program would also have an
adverse effect on the many projects of slmllar nature in other
countries which rely heavily on the AEC for technological reaults
and leadership,

16, The role of nther Government agenciea 1n the program is
coordinated by the Interdeparitmentsl Committee on Radiation
4-9-
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Preservatlion of Foeda. The AEC representative ia the Asslztant
ieneral Manager for Research ard Development. The Committes met

in Mareh, 1965, to hear reports on progress, prospects and
problems in both the Army and AEC programs, In reviewing the
effects of phage-out by either AEC or Army, the Committee concloded
that "It lg imperative that the Army and AEC maintsln their
reaponglbilitlen in the program at least threugh 1971 and beyond
if necessary.” The full text of the summary of the meeting ia on
file in the Divislon of Isctopes Development.

17. The prospects for commercialization contlinue o appear
favorable, Recent technological reaulta are substanbtiabing
earlier predictions of success for several fruit and fish products.
Two economlic analyaes which have been conrpleted recently under
AEC sponsorship are fayorable in thelr outlook, albhough more
erltlceal studles of this kind will be reguired before a firm
asgeasment of the econcmic fubure of the process can be established.
Several large food companies are pearforming lnternal sbtudlea to
aapeas thelr potential in the field, or heve indicated a desire
to partlcipate in cooperative pllot venbures {See Appendix "F"}.
Industry consensus is that commerclailzation will occur, but only
after a spufflicient number of FDA clearances have been obtalned to
form a so0lid bage, and after economic feasibility iz more Firmly
eztablished, Termination of the AEC program in FY 1967 will not
provide sufficlent G6ime to gecomplish these obJectlves; these

areag would be stregsed durlng the extension period.

STAFF JUDGMENTS

18, The Offices of the Genersl Counsel and the Controller
coneur 1n the cenclualon and recommerxiation of thle paper., The

Diviglon of Fublilie Informatlon concura in recommendation 202,

The Office of Congresslonal Relatlone concurs in recommendation

20.d,
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CONCLUSION

19, It 12 concluded that the AEC Radlation Praservation of

Foodg Program will not have reached the goal of "Advaneing low-
doge radlatlon processing of foods te the polnt of technlcal and
prastical feasibllity" by FY 1968,

RECOMMENDATION
20, The @General Manager recommenhds thet the Atomic Energy

Commi sglon:

a. gEErnva contlnuation of the Radlation Preaervation
of Foods Program through FY 1971 with emphasis on those
aspects which nould encourage commerclalization, lncluding
participation of other Qovernment asgencilee ard, in particular,
private 1ndustry;

b. Nobte that the projected funding levels beyond FY 1966
are subject Ho the annunal budgetary reviews;

¢. Notlify the Bureau of the Budget of AEC!a dealre bo
exte e program and request that the Bureau review
1¢s previcus posgition;

d. Preaent, subasegquent to BOB c¢learance, the positlion
outlined In this paper at the JCAE hearings scheduled

for June 9-10, 1965; and

e, Note that no public announcement 13 neceasary at
thiz Time.

. Bk A T e B e e e e e e e B e e e e e . S g e gy e b . e Sk e e ke ke e e e e ek ek k- NN A W
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APFEI'DH HE" - Pruduct Statusi-lln-.-iii-----i-il'-illnilull'll 27
APPENDIX "D" - Irradiator Completion Schedule....seeesese 30
APPENDIX "E" - Food Program Funding by Fiscal Yealcsesess Ik

APPENDIX "F" - Commerecial Interesat in Food Irradiation..., 32
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APPERDIX YA"
. Excerpta from Mareh 31, 1960 JCAE Hesringe

on Fopd Irradiarion

"Tha Cormiesion’a program will be directed to the study of
low dosa radistion proceseing of perishable foede ko extand chair
shatf life, using vediacion doses ranging from a faw bundrad thoussnd
rad'up £o one millicn rad, Initial esphasis will be on fish and fruit.

"rit ohjsstivan of cha progyse Brs to!

1. OConcentrate on & relatively few low-dosa, radiatien
ptocessed foode so di to achieva juccegd Rooner Chan
would ks poseible if a multirude of food products wira
studied concurrently,

4. Enstsblish thlllﬂlln!ll amd safacy of salactad low=doss,
radiscion procesiad foods.

3. Proceed as rapildly as possible, consistant with the state
of the art and requiresents for sound moiantific resesrch.

. 4, Tha Comminaion will conduct the bssic resesrch nacsasary
4 ing low-doss radistion procsssi £ ds

E!‘EE of gechnical and practical fesuibilicy, Buphasis will
by placed on basic studiosd in food chemiscry, micrablology,
wholesomenass testing, pre-irrsdistion and posc=ireadiation

factors of sbelf lite extenefion and radiscion process
. Etechstology."

Takan frow testimony before the Joint Committes by the
Commiapion on Merzh 31, 1960,
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AFPENDIX "B

RECOMMENDATIONS OF THE ATBS
ADVISORY COMMITTEE ON IRRADIATED FOODS
0 THE
U. 3, ATCHIC ENERGY COMMISSYON

11TH SEMI-ANNUAL MERTING

MARCH 18.19, 1965
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&

The Committee commgpd¢ the Divielon of Bioclogy and Medigine and the MMvision

OVERALL EVALUATION OF THE IRRADIATION
FRESERVATION OF FOODE PROGRAM

of Isctopes Development of the U, 8, Atomlc Foergy Gommiwsion for the technieal
axcallence of their programe on food lrpadietion.

Based on sxtonslve reviey of the overall program, the inportant sciemtific
acccmplisimontes to date and of ressarch cwrrently undervay. the Commities oconcludes
tbat the Irradiaticn Preservation of Foods Program of the Atcmie Bnergy Comsission
neoda to be contiaued beyond FY 1968, Importient factore involwved ip this con-
alusion relate to difficulties in projecting an axact timpetable of research
. results whan tha program was initiated in 1060, Additicmal time will be neaded

to achieve the originel program objectivas because: (1} of the unexpected re-
cearch smpbasin paaded to clarify the poBeible public health significenca of
Clogtridium botulimm, Type B in marine producta; {2} the significonce of the
physiologieal matority of frults aa relsated to the response of thass foods to
irradiation treatment was not recognized until 1964; (3) of lack of avallability
of safficient mmbers of pllot sine irradilators fox commercial testing up
to the present time. These factors have delayed the successful prosecution of
patitions through USFDA. |
The Comittes considers the continued AEC ewpbasis to bring & few salscted
. food products to the wtage of technical and practical feasibility to Be sound.
The Commlttes furiher pngsidarn the plans of other governmental agenciss {i.s.,
U, 8.0.4., Buresu o.t'l' Comwrelal Fisbeariss, USDI, Department of Commerce, U, ,
Public Health Service) to sugment thelr participetion in the years mhesd to be
moaf approprints as ;Wrﬂmiuﬂm of ulaq-l:ed' products becomes more imainent.

At that time, conmtinuing participation of the ANC ln irrediator dowrte design,
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fabrication, deosimetry, etc., in internatiopal scientific liaison activities, and
as & technical informetion center for sugmenting the transfear of irradiation
technology to the food and allied ‘industries will be vital componentis in bringing
this important researabh and developasnt program to & gucceseful comclusiom. Whiles
it ie not possible to predict the exact muwber of years of additicoal yesesrch and
development effort required, the Committee estimates that continmed support will l
be noeded untlil 1971 o longe:.
AFPLIED PUBLIC HEALTH ASFECTS OF RADIATION -
PROCEOOING OF POOD ARD FEEDH

. Within recent years olonaidan:l:ule attention bas been Tocused upon the comirol
of certain pathogens apd parspites which give rise to food-borne disesses of mejor
publlie health ,Iiisni:lﬂcme. In this ipstsnce, for example, salmopsllae has boen
Togarded by thnlltl. 2. Puklic Health Service as the nation's primsry food-horne
disease which 18 {transmitted to man by certain food products (frozen agss, cake
mixes with egg Iroducts, chicken, etc.) and to aniwels through feed etuffs
{fishweal, moeat woal, and bone menl), Current practices and technolosy, usually
Incking edequate mﬁiﬁtim, do net insure adequate protectiom from thees agents.

Far the last 10 yeara, sclentific investlgators have shown that redlaticn
trestnent in the dose reuge from 7,000 rade for parasites up 4o several bunired
. thousand (500,000) rud for salmopells deatruction aculd be very affective ma

praventive bealth measures iu odotrol of these agenits. Keen interost bae been

shown in scme countries, inoluwding developlug countries, for this procesa.
However, in the USA, rnaqgﬂ:ﬂm of the radiaticm process as an adjunct to our
arsameniorium for public. health control procedures bas not reached the comsercial
applications stage. 'Upéfaﬂna at thassa lov radiation dops levela, there ie no
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adverse effect on quality of food products with the exception of aams baksd products
uging egg producta, but thess mninor factors are not that important to precluds oom-
mercialization. The sconcmics of the protess appear to be quite favorabls, In the
fioal etep in packeging of produst pricr to dlatribution and retail sals, radiaticn
processing woauld guarantee a product of establishad safety and break thias potentisl
chain for dlseass transmission.

The AEC sbould exploit thie' area of developmant through pilot otpdied apd
desonstration projecte. In addition, a concerted ¢fforit ahould be indtiated
with food procesrscrs and animal feed mamufacturers fo dsmenstrate to the lndustry
the Davorable technical fﬁ.tur:a and the apparent low coste of operaticn of the
process, pluas the competitive advantage that the food industry can fwmnlsh producsts
vhich wilil merit conmmer confidenca, In terma of the total AEC program, this area
of affort should represent a =ignificant percent of development effort. Since thiws
davelopmental effort ewbracas pational end international interest, ihie program covers
mora than the aingle chblactive of applled public health aspects relative to promotion

of radistion procesaing as & tachnology.
CLOSTRIDIUM BOTULINUM, TYFE E

When the ALC redistion pastsurization of foode program was first initiated,
about 1960, it was thought that no eignificant botulinws problem would be involved,
since it was snticipated that foods so pasteunrized would be safe Lf kapt refrigerated.
However, at the first meeting of the advisory committss the existente of then very
nev research findings om the growih of Clostridium botulimwm, Type E at 38°F or

abgve ware introduced for dbnaid.emt.iun. At that tims, thw food industry was gen-
orally uniformed md-u.n;nnnmrmﬁ srbout Type P botulism. Revertheless, the AEC program
was modified to investigata Type E beotuliem a8 & posaible yroblem. Wthin & fow

years, insrensing evidence accummlated to point to €. botulinum as & crucial factor
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governing the developmant of a eafe irradistion pesteurized process for fish which

wee to be etored uoder refvigeration. A mmber of people have dled ip the last

couple of years fram eating infustrially omoked erd camned fish., Today, 1t is
abeclutely assential that any new proceasing ‘techniaue, inaluding radiation pasteur-
i1zation for pyeserving fish, poultry, ete, provide sdequate protection agalnst the
yregsence of botulimme toxin in the food when it is Aeliversd to the coasumar. Indeed,
thia should further includae protecticn agalnst poeslble development of Type E. botaliman
toxin in the foold stored under possibly inadeguate conditions while the food 1 under
the owsumerte care,

. Twie 1t is evident thn;t, glnes Inception of the AEC food program Type E botulimm
polsoning has grown from & curlosity recognized by very few mlerobiologiste, to a
Dajor problem dn the food industry. The AEC, tarough 1te radiation pasteurization
of foola prvniru, was one of the firet to recognize this yroblen and to support
&b lmpcrtant research affort concerning it. This has aidsd materdially in training
acimntista apd food processing experts who are knowledgeable in thia subject.

Mevertbeless, 1t 1s a faot that the potential development of Typs E botulism
in irradiated f4gh, poultry, ets,, that are atored at usual vefripgeration
temparaturs, bam materially delayed the development of the ARC radiation pastewr-
jzation of foods prograam, Unfortumately, even today we do not have really adequate
knowledge about control of Type E botulism in refrigerated foods. Although much

.ﬂamuh ia in prograss, 'Hore nasds o be dome, This lack of knowledpe about
Type E botulisn has also caused concern about the sefety of cther food preservation
techniques such as awbiing, heat pasteurization, plokling, salting, wte,, as applied
to fish end otber foods. _Within the sext five years, with adequate research suppors
by government and {ndustry, Type E botuliem problems in fooda mhould beoone manageable.
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Besides the low grovth iepperature exhibited by C. botulimum, Type B cultures,
it has been cbserved that irradiation cawn accelerats development of strainos of
radiation xesisteapt mutants. Thie development of mutants bas been obwerved with
a mmber of other bactaria besides C. botulimm. Indeed, mutagenicity could change
precently astablished radistion pasteurizatiom dosages eetablished to control
salmonells as vell as those to comtrol C. botulimum. It is anticipated that future

ressarch vill elarify the eignificance of this mutation questiom.
MUTAGENICTTY IN CHEMICAL SYSTEMS

. Although some concers vas demconsatratad eabout a year ago on the potential
outegenic effects of radisticn treatment of foods, free radical formetion apd
ocoyrrence of wutagens, more recent work in Balgium and in this country bas
failed to confirm the findings of Swemivathan et, sl. in working with irradiated
cershl products using Drosophila as the test specias. The AERC showld continus
to follow this resserch epdeavor by gensticists with the visw to dsveloiment of

s fipal report on t.hlin area of resasarch.
ANIMAL, FEEDIRG STUDIES

The recent re-strudturing of the FDA resulted in the ereation of a Division

. of Toxlcology Emlmtion. Staps ahould be taken ae scon ae poesible to revisw
all vholescoamans tnnt:l.lqlg programs, ‘including those believed to be coapleted,

, those noaring cn-p.lej;:[uﬁ, Iaq:ui those contempiated, with this Divieion. Maillure
to do this comld result In unexpected additional requirements at the patition
sutminsion siage. ItIWB that action on petition preparation and alearance
bkas already coptributed tnln lag in tha progrem.
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INDUSTRY-GOVERMMERT FROGRAMT

e attractivenass of any opsration, ba it in processing, merketing, distribution
or cther, is measured in inSnsiry by the profitability of that opersticm. Fach com-
mereisl organization estsblishes its own minimum lieita to the profitability of an
qparation before 1t adogts or rejects tha aperation. Although therw are recognized
methods of detarmining profitability, ssch commercial grouy establishas and uses Its
‘cwn methods. In amy omse profitability met take fato censideration technical amd
economic m::lhmiar._ .

The irredistica preservetion of food program har proporly ben dedicated to the

. establisiment of technical foasibility. Before an soonamic feasibility iovestigation
caxn be made & m:ntlﬂ.n and tachunical base must be establishad.

It bas béen demonstrated, within limitaticn, that the extension of shelf life
of some food items by the use of radistion is technioally feasibis. In such casss
it 12 now pecapanry to determive sconomio feaaibility.

In establishing & basis upon vwhich an econanic feasibility study can be wade,
it 1a necessary to visualise an operatiocn im its embirety, '

The radistion m ccaprises ouly oue segaent 1o & production sad distrivation
line. Raw meterisl oust be harvested lu the field, csught in tho sess or derived by

sane other means, @mnﬁﬂﬂmthnﬁlmtmumhtﬂ,mdmﬂnﬂm
. While ths econcuics of each atep is of intareat t0 the operating memnger, only the

cconomicy of the satire system 1s mesaingful o the board of directors abd the mtocke
holder, Bach siep bas to ba paid for before any grofit can he realised, Bach stap
and its sequansa are the stepes carried out in different manners for each currently=
uﬂeﬂ'mﬁfﬂmm&m. |

Toa techniguss and sosta of prepering frozen food for the market are Aiffarent
then the tachniques and -costs of sisdlar operations carried out in canned or thermml
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processing. Debydration ussa techniques and resulting coste that differ from those
used in freezing or canning, Indeed, specific methods (dehydration, thermel proge
eaging and Ifrsesing) ude specific jre- and post-preservation technigues, It ia also
peseible thet preservaticn with radfation will require s process lins and distri-
bation aystem different from aay line conventionally used.

In ¢erdar to detarmine costs and oparational problems, studias gshoudd be nnders
taken 4o m=atablish and avaluate *thu systam or syatems required to process irradismted
foods.

fince thesa studiss should be Airectsd to profiitability, they csn best be carried
out by profit-crlented organizations - priwmie comereial busipess firms, These firms
vill not only he prﬂparl:r motivated, but, by the na.tun of thair snterprigs, e know-
ledgssble in the hahnulan', marketing and sctive areas of soow gpacitfio produoet or
frolducta,

Since these commarcisl organisvations are interested in profita, they are not
lihlutaimltmrinmrnmdin wileaas it apvesare that there 18 A ressonable
mospect for Faccess = ﬁtm;rmbu nade. It will be pecessary to present to
those cospaniaa: mﬂm to convinee thew thet the riek is soall andl that profits
can scarus i the stulles are positive.

The preseatation of this information may bast ba dons by yrofuct speciulizetion

ecopominis in such organisaticns se the USDA, USDT and TERC, in conjunction with the
. AEC food irrsdiatics program personnsl. ‘The axistencs of the sevaral pllet irredl-
_ atars will allow mmf netasuremants to be made in pilot production facilities,
Thass redietion Pacilities will be svailable by 1966-1967. A five year period
therwaftar of accmulating operating dwisa abould ellow industry to definiiely de-
tormine profitability as it exists at that time.
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MARINE PRODUCTS

Cna of the itema that Wes recognized at an esrly stage in the “low dose™ food
irpadiation program as bhaving & great deal of potential was marine profucta, Thala
conclusion was arrivsd at as e result of a feasibility study msde in 19060,

To develop this tachmology, a series of atulies were undertaken by the Cammisaion.
This ipvolved sams of the laboratories of the Pureaw of Comwercinl Fisheries, as well
as thase of several universities,

These stiien mpﬁ!ﬂn‘hﬂ. Baveral aress:

a} A series of product-oriented research prograns andl productedevelopasnt
. programsé. Thage programs contained the following:

1. tuﬁhno].ot:l.unl aspects
2. ‘'microbiological aspects
3. Tfessibllity aspectis
b) At emrly stages, in 1950-1962, &» soon as the technological faesibility
for sslectad items was estsblished and ae & result of dirvect lisisct with
the U. 5. Fooll and Drug Molnistration, a sariss of vholesossrwnes stodiea
ware ipitiated on those marine products which exhidbited ‘echnological
t'enlibﬂli‘h:r and Inrrumd potantial econamic sdventuogs.
t) Early in thia program, ssveral outbreaks of botulimm, traced to processsd
. marine products, ocearred in this country. This led to an sugmented level
of work oo Glostridiws botwliowa, Type B, inoluding recponse to radiatiom,
ita umluin', ad inoculated pack studies, as recommended by the U, 3,
Food apd Drug Administration, Twse, snd other similar unexpscted yegquires
mants, heve rﬂlultnﬁ in a stretohed-cut timetsble for petition preparation
aod submission, |
1} The deslgn, -comsizuction and development of o types of irradiators,
" specifically for warine products, was undertaken. One of these, the
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Marine Products Development Irvediator, 1s apecifically desigmed for large
mﬂumtivitrmmunatmvithmﬂbrmnuf the mfuuaimtq

The sacond 1s for shipboard wse for the extension of storage lifs by trest-
ment of fish aboard ship soon after catching,

Each of thess units has potential utility for other products and other
industries, '

s} As & result of a-4, sbove, petiticns %o the Searetary of Health, Blucation
and Welfare to ilspue regulations for the preservation of specific marine
products by lohiziig ansrgy are being propered. Bowever, o imdiowted below,
theas potitions are well bebind schedule.

A mmbey of produets vhich are deemed to have reached both the technological

development and wholesumensss testing stage wherein petitions are umder preparation

inolude:
Haddoek filiets Flounder fillets
Codfish fillata Follock filleta
Sole Tillats Ocean Perch filleta .

It 18 expectad that potition to the Secrvetary of Health, Biucstion wnd Velfure
for these products will be in the hands of the Food ard Drug Administraticn sometime
in FY 1966,

Tha detarmivation of the tachnologicel fessibility of elame, crab, skriap,

.m balivut 18 at an sdvanced stege with an sxosllent owtlock in torma of product

technology, The whalescmeness testing of shximp is nearing oompletion and it 1a
expected that & petition Will be Tiled in FY 66. The vholecomomess testing of both
halibut and arsh are nllundumyud it 1e expected that petitions will be filed
in Fr 67.
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Claus appear to offer & good technalogics) outlock apd potential. However,
the extent of vholescmensss testing required is so great that & petiticn msy not
be ready for filing until FY 1968,

The pressrvation of oysters awd heke sare iltams that have anly recently been
undergoing ecientific investigation. Whils appearing to offer excellent proamise,
they will »equire & grantdlnl n:l'vnrk in tarms of determining optimal dose,
product quality, sbelf lifs nt-nsim, etz., amd petiticms for these way not be
ipitisted until ¥Y 1968.

ImluhdinmiwﬂmmﬂthMilmMthm
food - chicksn, vhereln londsing ensrgy offers a yroplsing seans of controlling
salmonsllss crganisms, e well as extending fresh storags 1ife. It 18 Aifficult
to assess the timetable for ths work required to cbitain sufficlent data for sob-
nipsion of patitions for chicken and other poutltry items but it is bealiaved that
this conld well bs as lata as FY 68 or FY 6G,

Tt dould be recognized that the eubwission of & petition per se ia not an
& Friorl assuosncs thet 1t will be accepted cr that, il accepted for Iiling, A
requlation will he 18mued,

Even after the product is spproved by ths Food and Dimg Adminigtration, there
gtil] remsins a gr;l.t deal of research work, coardipation, acures developmsnt and
sducation neveseary ITicr to & specific product and process bLectwing an industwisl
reality,

In general, with qunds, dafinite end item developments have ooourred as
a result of this program. Moreover, as with the three Princes of Serendip, bettsr
benefits bave ocourred in terms of aivahncing the state of aur knowledge in en-
viramentel heslth, vis & vis botuliew, in the development of new irradistion re-
nultaandinthnndumﬂannfauma of poopla to handle this new tachnology,

Itﬂhnuldburmanuud, however, thtmm'beehmlogrwmuta e prob-
luunswuunnlwumq:m-. Thmsa, anadumtinmlpmmumrthamfm&
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induetry, the food dfstribution industry snd marlketing industry, as well as the
ocnegmar, will be an imporient factor in molding the camplete progrem of utilizaticn
of lonizing energy for the substerilization of werine productis, snd thus reslizing

its ultimate potential for the consumer.
ATATOR OF FRUIT IRRARIATION

Perusal of the scientdfic literature at the time of the initiation of the
AEC low dose food 1mh:|.n.t:lon progrem revesled ag optimiss thet irradistion warld
be mpplicable to many fruits and vegetables., The ganeral outiook was that the
. prinzipls ressarch Ilﬂﬁd.l wvars a4 "polishing up® of the techmiques with iodAividual
comaolll tige,. There ;li'lll Uttle in the litemture to indicate that spacies and
veriatal veriation, o physiclogicel and fruit pathologloal problems would beoome
Hmiting in the davelopmant of a feasible tat:hmlog:r; Based upon the literature
at the tlme, a shori term program with syphaeis upon a few selected commoditien
Mlikalrtumldﬁfnsihhprmuﬂﬂ:mﬂn space of & few years.
In retrospect, 1t 1 pov clear that with the excopiiom of & fow papars by
EDA peraoapel and Buropean scientisis, the true scionce of iow doee fruit irredi-
ation began with the implementiation of the ARC program.
From s Tasearch in this progras, 1t 1s now clear that epecies and vorictal
. varisticn in respomss to rgd:l.a‘ld.nn stresa 1s a wm)or ocaeldexstion. Lemons and
table grepes - two of e 'frulta ahosen. for major empbesis in the initial program
outline - bave groveh too semsitive for a prectical techualogy. With freestons
Peachos and their related neoterines, wvariation in respouse between varieties has
proven to he & complex and worriseme problem in resching & conclusion ms to the
foaslbllity with this group.

Another area of perplexity that has been revealed in the frult irradlstion
| Frogras has been the giriklog effect of physiclogical status of the ccamodity at
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the time of trestment wpon its subssquent response. Two exsmpleas of this phenomencn
are: {1) Tomatcews, in which it hms been shown that fruits irradiated in the green
state respond very poorly, while those treated in the pink to “table ripe" stnte
show shelf 1ifa extensioas of 4 to 12 days withoul sovere adverse sffects oo quality;
{2) Baxanas, in which doses of 25«35 Krad glve & morked inhibition of ripening if
treatmonts are sale to fruits that are eatirely werdps, while frults that have ,
gtarted to ripen even slightly show no messurabls response to itreatment. In bananas,
where irredietion imhibite ripening, the fruits may be caused to ripem to excellent
quality by standard ethylens treatmonts, even though they have been held for as much
a8 18 days longer than unirradiated fruits.

The mpml.mhm of many frult crops, such &8 peaches and tomatoes, sl
resclution of apy problam very elow. Thus the fralt irredistion progres ia faoel -
with povaral uwnticipated probless for vwhich solution will regquire coneiderable
time. .

here are several frult comnodities where cauticus optimism far a feasidie
technology ie' Justifisd. Otrawbervies, bananas, papayns and mangoes are particularly
promising. Hovever, in émch of these, olearance by the Food and Drug Adwinistration,
copmarcisl test ahipmenta, and extensive demonstretions to the respective industry
must still be done.

Hhile certnin problems exist in tha frult irredietion progrem, there 1s one area
vhere definitive and optimistic results have been dbiained. Tere 1 nc muteitional-
1y slgnificant loss in vitamins at doses the fruits will tolerate.

In some fruits, tha msjcr factor Limiting application of ifrrundiation to frults
18 Lloss in texture of the treated product. Bolutlon of this problem must swsit

congldersbls time and eoffort in basic research.
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PART I--FRULTS AND VEGETABLES

TALAISSYTONO

Desired State of Technological State of Completion Su:;:::E: Datewk
Product _End Point = Techuology Cutlook* Wholesomeness of Wholesomeness iClesrance expected 12-18 months latex
Stravh_r;r:i.-_ls RE, BLE .va&d hctlluﬂ:;t Resr Completion ¥T 66 FY 66 .
Sweet Cherries RB5. Rel. New Feir Near Completion FY 66 FY 67
Pears RS, IM Advanced Poor ¥Nasr Complation FY -55 ? i .
Plums BB Norw Faiy Nesr Completion FY b6 1
Prames RS Rew Good Reatr Completion FY 6b FY &7
Paacher RS Advanced Tocertain Completed - *
Apricots RS Rew Poor Hoar Completion FY 66 FY 67
Nectarines RS Advanced Good Completad - FY 67
Apples DIS " ew Pair Hear Conpletion PY 66 ? ®
Oranges RS Advanced Good Completed - Pending FDA Action
Lemone RS Dropped Poor - - -
Grapes 421 Dropped Poor - - -
Topetoea (ripe) RS, IM New Fair fot Initiated ¥ 1
Bananas ™ Hew Excellent Not Initiated FY 67 FY 69
Papayas DI§, SLE Ral, Yew Excallent Yot Initiated FY &7 FY &9
Mangnes DIS Rel. Hew Excellent Not Initiated Y 67 FY 69




FRULTISE AND VEGEKTABLES - Continued

(Clegrance axpected 12-18 mentha later)

Petition
Desired State of Tachnological State of Completion Submission Dacptk
Product Pnd_Poiat Tachmalogy Outlopks Whol psomaness of Wholesimenegs
Pineapples DIS New Good - Partly Completed ? ?
Fige DLS Faw Good Kot Inicisred FY 67 Y 69
Onions si Rear Comple~ Good- N¥ear Completion Fi 66 FT &7
tion
Potatoes 81 Completed Good Completed - FDA Approved
Waeat and DIE Complatad Excellent Conpleiad - FDA aApproved

Wheat Products

-Ba-

Lopend:

EE = Raduced Spoilage

ELE = Storage Lifa Extencion

81 = Sprout Inbibitioem

Pl5 = Diainfestation
M = Dalsayed maturation

% = BEronomic sepects mot considered

vt = japroval normally requires 12-18 momths,
and nay require additional work

udy XTpusddy

during that period




wy XEpusddy

Petition
Svbaicsion Detakik

]

Microbilology {(Clearmnce expected 1J-18 wontha later:

AFPPENDIX "C"
PARY JT--MARINE PRODOCTS, AND OTHER
‘ State of BRxpected
Deaized Ertare of Techmologlical WHiolesoamness Wholasomness
Product End FPoiat Technolo Dutlooks Texicity) Completion
Haddockw* 5LE Advanced Exzcellent Resmx Cowpletrion FY 65 FY 65
Cod £ Lsbywk @z Rel. Hew Goad ‘Completed - FT 65
Soless SLE Advanced Excellent Completed . PY 65
Flounderss X Afvenced ‘Ewcallent Completed - FY 65
Pollockts SLE Advanced Excellent Coapletad - Y 65
Ocean Perchit SLE Advenced Good Completad - FE &3
Clams SLE Advenced Good Bepinning FY 67 In Progress
Crab ELE Adyenced Excellaent In Progress 7Y 66 In Progresa
Shrimp SLE Advanced Good Hear Completion ¥Y 65 In Progress
Oyaters SLE Rew Good Some Work Needed ¥T 67 In Progress
Helibut SLE Advanced Bxcellent Near Completion Y 66 In Progress
Hake SLE How Good Rill Extrapolate Ft 66 In Progreas
Fresh Water Fish SLE NHew . Good Not Initiated ¥Y 68 Baginning
Chicken SLE, SAL Hew . Excellent Soms Work Xeaded ¥Y 66 Beginning
Jagend:

SLE = Sturgge Lifs sxtension
SAL » Splmonellas contral

* Mierobinlogical dapects not considered
¢  Treme in Marine Products Petition (escheduled for eubmissica in FY 1966)

¥k  Approval normelly requires 12-18 monthe spd additions]l work may be

roquired by FDA during thisz period

FY 66
FY 66
FY 66
FY 66
FY &6
FY &6
Y 68
FY 68
FY &8
FY 69
FT &7
FY 67
Y 10

FY 69
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APPRNDIX "D"

IRRADIATOR ON SCHEILE

Description

Estinated Time of
Operational Availabiliry

1.

.

4.

Graip Products Irradistpr
: Slvmn-h_, Ga.

Mobile Irradiastor (Fruits)
California

On-Ship Irradiator (2 unics)
Gloucester, Maza.
LSU, Louisimne
Seattle, Washipston

Hawafisn Itrradiatror
Hawaii

For bulk grain ot packaged produce
disinfestation; 26,000 curie cobalt-60 source;
ticoughput of 5000 pounds per bour bulk, or
2800 pounds per bour of packages

Por fleld procesaing of Eruitsi Eruck
mounted; 125,000 curie cobale-60 source;
throughput of 1000 pounds per hour &t
pasteurizing dose {200,000 rad)

For processing on-ship, after catrch; 17 ton
self-containad wnit; 30,000 curie cobalt-b0
spurce; throughput of 150 pounds per hour at
sub-pasteurization dose (100,000 rad)

Por processing of tropical fruits; design has
ot yet baen fixed, but facility will be pilet
plant scale

Decenber 1965

December 1965

June-July 1965

Decenber 1966

QEIIISCVTOND
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APFENDLL *B*

RADTATION PROCESSING OF FOODS

Bodgetary Sumxiry
{(Thougsnds of Dollare)

tual Edg!t cures Projecticns Total
FY=60 EYa6l FI-62 Fi=b3 Fi-64 FI-65  FI=t Fy=b7 Fy=69 FY=70 Fy=71
Division o ke
Operating - 14 179 314 683 - 987 1,170 1,700 1,700 1, ?uu 1,700 1,400 1,300 12,807
Equipmant {obligations) S ¥ 168 20 7% 668 315 100 300 ‘ 400 400 250 3,322
Construction = - = *H00 - = - 3,750k DH-'* SO0kKE - - 5,350
236 347 33 1,362 1,655 1,545 1.800 5 750 2, 2,600 1,800 1,550 21,579
Divis of Bl [ cine
Operating - 82 182 391 453 600 700 500 500 500 400 400 4,708
Total AEC Program z &2 i6 1,75 2,108 2,145 2,500 6,25 3,100 3,100 2,200 1.950 26,287
*Authorized - Actual Obligations lacurred Over Three Yaar Period
*yeat irradiator for U, S, Army, based on preliminary discussicoms with Army parsomnel. AEC to bodget for and construct irradiator. Irradiator

to ba oparated by private industry. Construction budget fipgure Tepresents full plant cost; actual cost to Goverrment ia sxpeacted to be redured
by amount of cooperative private investmsnt,

kX Naximmm AEC contribution to cooparative comstrustion projacts; may be reduced if private inveatment covers greatar proportlioc of construction

coska,.




APPENDIX “EM
COMMERCTAJ, INTEREST TH FOOD IRRABIATION

(Fropriacery Information in Most Cases)

I. Private food companiea known to be spending their own funds in food lrradistion

xeasarch (others unkown to AEC undoubtedly are dolng private atudies):

Company Food 1icati

1. United -Fruil: Cowmpany Bananas, shrimp

2, Bwifc and Company Bterilized meat products

3. T. 3. Lipton Gompany bried soup mixes

4. Harculas Powdar Company Mushrooms

5. ualston-Purina Company Discase=fron animal foeds

6. HNuclear Tachnology Gorporatidm Coatrol of trichioa ip pork

7. Hobilrad Corporation Strawberrien, potatons

. 8. Armour Company

9. Geanaral Foods

Sterilized meats
G-fonn, other

10, 3, L, Casalina Company Strawberries
11, QGorton‘s I Pioh pastaurization

Control of mderoblal spollaga
in wolasses

12, Sucrest Sugar Company

Sunkist Corporation
Genaral Mills

Quaker Oata Company

Pasteurized oranges
Flour product disinfestation
Flour product diosinfestation

16, Hewfield Produccs Company, Lid. Fotnto sprout conktrol
17. Holly Farma, Inmrpm:n;ud Fastwurization of chicken
.!.. Food companies which have sxprassad intarest in ABC-cocparative programs
- Sompany Food applicats
1, Sortoa's _ Fish pasteurization
2, Swift and Compiny Stexilized meat products
3, Pillsbury Gnnpl.:;y Sprout comirol, potatoes
4. Holly Farms, 1ncorporated ‘Pasteurization of chicken
3. Potato Chlp Instituts, Intl.¥ Sprout contivl, potatoss
6, Shrimp Assn, ofllﬂﬁﬂul* Pasteurdzed ahrimp
7., National Shnll-ﬂ.nhlm:'iu Assn ¥ Paetourized shriwp
B. Oyster Inuti.t.uﬁ ¢ North America Fasteauriged uysl-:nu

2.

@ .

O"Donnell-llnen

Quincy Cold Sterage

Poasteurlzed fish

Fasteurized fich

*
Usually several companies in each sssoclation are sctive in thelr reepective areas,
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UNITED STATES

ATOMIC ENERGY COMMISSION
WASHINGTON, D.C. 20545

rolists (5. ot Sed L

‘Ho. H-100 “ FOR IMMEDIATE RELEASE
Tel. 973-3335 or {Wednesday, May 5, 1965)
973-3446

AEC INVITES INDUSTRY TO JOIN STUDIES
OF PASTEURIZED SEAFCOD

The Atcmic Energy Commission is seeking the cooperation
of the seafood industry in carrying out stodies of radiations—
processed seafood and other marire producta.

The Commission's Marine Products Development Irradiator,
located at the Gloucester, Massachusetts, Technological
Laboratory of the Bureau of Commercial Pisheries, will be

- used in the prospective industry-governmment studies, The
irradiator i= the only ope in the world expressly designed
for pasteurization of fishery products; it is located at
the center of the New England seafood industry. The plant
was licensed by the Atomic Energy Commission on March 17,
and was fully operational on April 19, 1965.

Representatives of the Commissicn and the Bureau met
recently with key people in the fishing and food processing
induetries of the New England area to discusa future joint
plana for explering the market feasikility of radiation-
procesaed seafood.

The marine producta irradiator will be available to
the seafood industry for experimental proceasing of limited
guantitiea of seafood for shipping, storage and acceptabllity
tests and for evalunation of the product in commercial plant
and laboratory facilities., The seafoods will not ba made
availzble for commercial une or sale to the public at this
time. The information obtained will be helpful in further
developing the process for future commercial application.

" The pilot plant's radiation chamber contalne a 250, 000~
- curie cobalt-60 source which is capable of procesaing

{more)

£-5-5



H-100 o et

seafoods at the rate of a ton an hour. The plant was bullt
by the Atomic Energy Commission and is operated for the

AEC by the Bureau of Commercial Fisheries, U.S., Department
of the Interlor.

SeafFoods treated in the irradiator are still fresh,
ravw, and cold when they emerge from the radiation chamber.
Pasteurization =~ reduction of bacteria -- is accemplished
by radiant energy emitted by the cobalt-60 source. Extensive
ragcarch has shown that this new, heatlesa pasteurization
process will double or triple the shelf life of ocean—fresh
unfrozen seafoods, After they are processed, the fillets
are kept at rafrigerator temperatures,

Commercial seafood processors and distributors interestad
in negotiating a cooperative agreement with the ARC should
express their desira to participate by cosmundcating with
the Directer, Division of Isotopes Development, U.S, Atomic
Enerygy Commission, Washington, D.C. 20545.

5/5/65
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APR 9 03805

Donr Y Irands

™Thark you for your Jetter of Aprdl 16 soneerning yonr
stutowvidy wvecto mmnagssmt study wbilol jou are onrrying
out for the Ltate of Calllfomnie.

¥u ars plaased to scoperats vwith your groug in providing
daformation on the Abtosleo Energy Commlanicon waste
papageoant progeem and Lte paseible Ingooh on present

amh Future ouciesy pluaning for tm itate of Californlas
I Baww schng ivs Js Ae Wiebernan and bre ke G Beltor

af our Liviciom of Hhowetor dgweloppant sod Qedinelogy o
oot with Jru o & matuslly vowvenlend oa. Tiue woek
of Hay Sy 105, or Hmduy, Bay AT sre supgestesd as josple
bilities but I sugaest you spolset wre Mebermes disvectly
0 axrrenge w flxm dabe. ’

Ve sppreciste e opportundiy of wrking with you in thie
phase of owr atuie sosrgy activitiea.

ey Bisosraly Jouirey

fge 'y Pl b S




APR 29 1985

SENACAITT FO3 GLAYRIAE SEALOY
OXTISSIOCER Py
OB o PALIERY
COMECSI0LTE RLLY
DLCEE:10:ER TAFE

LA AMROLCC-Me T OO AEUSNES 37 LUGACIAT.C SEAFOGD

Attzehsd de a publie amyaresmeat, spproded by the Gotrral
Mrnrger, e AZC pleny to s2oX thy cogperation of the exafcod
isxmatry in stodying frradi-ted crafood.

Vs plin to Lsepe the caxsmerseoh op Vednepigy, lay 5. Too
aul i of Doerrelael Fiakeries! Technglorieal  ak
CLaaszsiar pizar 0 distydtets 3 sixilar epivorecoat ot
13 srvas bhane,

SigE‘ ]
Buncan Clark N

Puzxssn ClerXx, Mirector
Divisigy of Foblle Inforoptico

Ayt g

es: R. B. Hoddingswarth, Gcosrod Koraser
n’ 'Ct. "J‘_‘I, +"l.

srlemd : - ] T ‘ I
Anen p e X e I .................
.‘.r i i
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Benxawble dmlvis Price
Chelirmen, Subeopmitiee on
Besearch, Dewlopgment and Radistion
Joint Commrlctes on ctamice Waeegy
Con roek of the Uniied Simtes

Danr M. Price:

Thapk you for your letber of April 5, i.ih, comseroing our effurta io
obialn mrket purvey infoymaticon in the Jurs of present consaner 1o~
action o the vouccpt of rediatice procesaing of Moery products.
Eetablisirent of conoammer atiltades is consldered cssential to the
forzaticn of & sound waals for & mbeeguent sigontlopsl progewa. This
informiion vould be particularly tizely a8 ton Marioe Products
Developasnt Iyredizstor is nov aparaticoal abd semd-ocomervial guane
tities of fish vill be awilabls for large scule copmmer testing.

She Alonic Energy Comnlsslan and The Porsew of Commercial Flaeries
erscuiad on agresmeni on Ootober 1, 1963, to ilaplemant sich a program,
wiith APC reimbrursing BOF for the costs invalved, A8 8 prerequisits
of this worl, = proupossd questiooeaire fors dimectad {0 & COMMEBRT
MIVEy WG Jorvrdsd] by the Buresu of Cvammroial Flaheriss un
Pebruary @i, 1v6h, to the Buresu of the t for approwml, =
requlred by the Fadargl Reports sct, FPL T7-05. The Duresu of toe
Dwfget inforaed the Buresn of Comsercial Fistariss by letter dated
Merci 30, 1364, timt the epproval uss vithPeld on tos besie that the
Govermment alresdy e tie fecesary Innfledpe and skill to infore
the publie an thise nev food procsssing rtthid.

Qe staff, in copfunction with e Bureas of Commorcial Flaharies and
ihe Ipler-dopartssrial Comeittes on Sadigtion Pressrwtion of Foods,
plans 1o neet at an early dats with tbe BOR %o regeewt reconsideration
of ite decision on toe study, Ip tie weentime, the presently ewtlamted

sa-ar-h
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Honorable Melvin Price -2 - AP 1§ W35,

fundiug of $40,000 remalos available under aur agreement with the
Bureau af Comperclal Flsheries.

1f you should nced eny further ioforwation on this watter, plesaoe
lat uR &KnOW.

Sincerely youze,

Ganeral Menager

DID1RAD DIDIRAD oc
KGSHEArokw  JLRloom
&/14/65 o 188 & J63

DI AD AGMED Al oM oo COBG, LTAS

4/ fes 4/ /63 4 /e & fes & 168 & Jes




TO

FROM

SUBJECT:

Al i - r‘;,’} az;-um‘

zome  GOFFICIAL-USE-ONL® ™ * stesme, - omy

UNITED STATES QOVERNMENT

Memorandum

Fila paTEApril 12, 1965

¥. B, McCool, Se

COWGRESSMAN PRICE'S AFRIL 5 LETTER BE FOOD IRBADIATION PROCEAM
SECY:JCB

l. At Informmtion Mesating 470 om April &, 1965, the Chairman
requestead preparation of a rasponse to Comgreesman Melvin Price's April $
lettor regerdiog the Commissiorn's progyam on radistion proceseing of food,

2. It is our undersianding the Division of Isotopes Developoent
is takiong tbhe required sction,

ce:

Cha{ruan

Genersl MEnager

Deputy Gepersl Manager

Asgt, Gen=ral Manager

Exaec, Aant. to Gen, Mgr.

Angt. Gen. MEx. for RED
Gensral Counsel

Controllerx

Birector, Isotopes Developmsut
Director, Congressional Relations




TOD

FROM

SURIECT:

amcalfy ot

a@""’ﬁ-&ﬂ,w.ﬁ;‘ "3 I‘_E;Jf‘ "\.k"ln!f W‘—“:‘"‘rg

EE‘E’:': . .W Leds & Btatus¥r. = §I¥

UNITED STATES GOVERNMENT

Memorandum

File DATE: March 12, 1965
W, B, Hﬂﬂml. B A

PENDING COWIRACTUAL MATTERS REPORT MO, 91
80 JCH

1. At Informition Meeting &59 om March 10, 1965, chs Commission
coneidered Ponding Coniractual Mriters Report Ko. 91 and had ne objection.

2. Mr. Bloch noted the Systems Study of the Hawaiign Food
Irradiator, deacribed on page 1 of the Report, will now be incorporated
in & contract for & radiation facility to ba located in the wicinlry
of Honplulw, Hawaiil, undar a contract selection board established Ly
the Maneger, New York Operations Office, &» degcribad on paoce 3 of
the Report,

oo

Chairman

Commissionar Bamsy

General Kapager

Daputy General Manager

Aggt. General Manager

Exec, Asst, ta Gen. Mgr,
General Coureel

Apst, Gen, Mgr, for R&D

Agst, Cen, Mgr, for Redctora
Director, Plans & Reports
Director, RD&T

Director, Isotopea Developiient
Direettor, Congressional Relations

G- I-E
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THIRLE S MERME, M. e * -
e Congress of the Waiixh Stntes ﬁmﬁ%&i
i .t s oc, Cio - JOINT COMMITTEE ON ATOMIC ENERGY o i

M T. COMWAY, FXFCOTIVE DIRRCGN

-

d;m«/f

April 5, 1965

Henorable Glenn T. Seaborg, Chalrman
U, 5, Atomic Energy Commission
Washington, D: C,

Dear Dx, Seaborg:

Draring the Joint Committee's February 10, 1965 authorization hearings,
Commisaion witnesses testified concerning the interest of private in-
dustry in applications of radioisotopes, including radiation processing
of food.

I was stated that the Commiszion intended io continue its efior.s to
establish consumesr acceptance of radiation-processed foods, In this
connéction, it iz my understanding that there Is need for .p-to-date
market survey information in order to define the nature of the problem
confroating the AEC and industry. In particular, there is z current
need for consurner reaction data concerning radiation-processed sea-
iacGs, The acquisiticon of this data would appear highly desiralle, if
not essential, as a basis for conducting 2 sound public Information
program in this field.

I am informed that the necessary funds {or the consumer reaciion surn
vay have been appropriated but not utilized, I would appreciace it if you
would advise me and my subcormrnittee why this work has not progeeded
to date and what action is being taken to complete this project. I would
hope that any administrative difficulties which may be delaying approeval
of this purvey will seocn be overcome 8¢ that cthe results of the ressarch
and development in this field can be properly utilized.

Iplan to schedule hearings of the Joint Committesls Subcommittes on
Rescarch, Development and Radiation for this sesslon of Congress oo
radi tion processing of food, in oxder that we may be informed of
progress in this field,

cs:renly yours, .

( / r//”ff{/iff“'-u

Me.‘tw@Pnce, Chairmzan
Subecorrmmittae on Research,

Development and Radiation

S5




UNC LASSIFIED
March 4, 1965
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ARC T19/39

COPY NO., 34

ATOMIC ENERGY COMMISSION

FY 1065 COSTS - RADIATION PASTEURIZATION OF FOODS PROGRAM

Kote by the Secretary

The attached memoprandum of March 2, 1965 from the

Acting Director of lsotopes Development 1s elrculated for Che

information of the Commission at the request of the Bxecubtive

Aagiztant to the CGeneral Manager.

DISTRYBUTION

Secretary

Commi saioners
General Manager
Deputy Gen, Mgr,
Asat, Gen., Mgr.
Exec, Afat,. To GM
Asst. OM for BAD
Agst, Lo GM
General Counasl
Blology & Medlelne
Congr. Relgtions
gontreller

Ind. Partieipation
Inapectlon
Iaotopes Development
Plans and Reparta
Fublic Information

@«-ﬁ'(ﬁ;—! T

COPY NO.

1,31-490
2 - 6,41

¥W. B, MeCool

decretary
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UNCIASSIPIED

UNITED STATES
ATOMIC ENERGY COMMISSION
WASHINGTON, D.C. 20545

March 2, 1965

MEMORANDUM
TO : R. B. Hellingaworth, General Manager

THRF 3. @, English, Assisbant OQeneral Manager

Tor Regearch and Development

FROM E, E. Fowler, Acting Director

Dvielon of Isotopes Development

SUBJECT; FY 1965 COSTS - RADTATION PASTBURIZATION OF FOODS
PRCORAM

SEMBOL : DID:BA:MEL

Attached are projJections of eatimated costs for thae
Radlation Pasteurization of Fooda program for FY 1965,
raflecting both Division of Isotopes Development and Division
of Biology and Mediecine sponsored zotivities.

Concerning the Divislen of Iactopes Development program,
the higher rate of zosting to be experienced in the last
half of FY 1965, as coaparad to the first half, 1s attributed
principally to two faetors., Flrst, a maJorlty of the larger
contracte, includipng moat of those whileh are on a lump aum
basis, come up for renswsl late in the fiscal year, Thease
will be completaly costed on negotlation, Second, a
disproportionately higher rate of coating in the second half
of the flacal year 1s Involved for eertaln interagency
agreemants, because of (a) increases in levela authorized
upon renewal of tha agrpeementa during the mecond guarter,
and (b) scme mid-year lag in recording costs for these, since
fhe agencies involved Ac not normally report costs on 8
completely current baslp, except at the end of the fiseal
year,

Attachmenta:
Analyses of FY 1965 Costa for the
Ffood Program for DID and DBM




UNCLASSIFIED

1.
2.

3.

Divigion of Isotopes Development
Radiation Pastauzizacion of Foods
Acalysis of ¥FY 1965 Costs

FY 1965 available coat cailing

Cogta thru Decembar 31, 196&

&, Onsice Praoject § 65,346
b, Luamp gun gonkracis (=
2, Cost rsisgburssmant contracts 144,541

uncosted as of 12/31/64
gatimated coscs 1/1/6% = &/30/65

a. Onsite projsat ¥4, 654
b. Lunp sum contracte authorisad
and projected 490,000

g Existing cosb-typa contiacts 303,060
d» Haw cost-type contracts wader
variaw to ba approved §,000

Balanca

41,170,000

209, 887
960,113

896,654
§ 63,459 "

*shis coat balance is axpacted to ba diminighad threugh tha
initiation of new contract worlk, sow being plesnad, in tha
apxt few months. Full ueilizarion 1is not possible, howaver,
bacansa availabla obligationsl authority is mot adequacas
to bring the tetal costs closer then abouwt $25,000 to the

coat calling,

Fabruary 26, 1965




UNCLASSIFIED
DPivision of Blology apnd Medicine
Bedietion Pastaurization of Foods
Anelysis of ¥Y 1965 Costs
1. FY 1955 available ¢ost cedling § 600,000
2. Coets thru Decembar 31, 1964
8. Llump aum § 163,903
b. coat reiwhursable 19,084 202,.9

3.

uncoatad ag of 12/31/6& 397,013

Estimatad costs = 1/1/65-6/30/63
f. Luxp sun coucTacta agthorizad

and prajectad 187,768
b. Existing coat-typa contracts for
pariod 1/1/65-6/30/65 86,473
4. Daw projecte under reviaw Lo
be approvad 77,178 361,421
available to be costad for 3 35,092

additionil proposals enticipatad
ko be Teceived and sutborized
pEior to 6/30/65

Fabruary 24, 1965
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UNITED STATES
ATOMIC ENERGY COMMISSION “Hﬁ .
WASHINGTOM, BS, Sl FEE i f b

MEMCORANDUM FOR CHAIRMAN SEABORG

Sagrreds
1/; }}&GUGH GENERAL MANAGER o v. yicigewr FER 10 1965

SUBJECT: POCTENTIAL OF IRBRADIATED FOODS RELATIVE TO
SUBSISTENGE PROBLEMS IN NUCLEAR SUBMARINES

This is te¢ advise you of the results of a meeting with Admiral
Galantin, Office of Special Projects, Dapartment of the Navy,
on January 27, 1965. The purpose of the meeting with Admiral
(alantin was to comply with his request for a briefing on the
radiation processing of foods program, as identified in the
General Manager's memorandum of January 25, 1965. Admiral
(Gzlantin had in his company two submarine Coovnanders whe
discusased the food requirements of their service,

Admiral Galantin was interested in establishing (1) the immediate
benefit of radiation processed foode to the submarine sexvice,
and {2} the degree to which the Government's research and devel=
opment programn was apecifically recognizing that service’s
interest,

A brief summary ef the radiation processing of foods programs
of the AEC and the Department of the Army was presented by
Dr, Kevin Shez of this Divisicn. You may know that the Depart-
ment of the Army acts as a single manager of research and
development on foods for the total military eatablishment.

The following observations can be made as a consequence of dig-
cuesions during the meeting:

1. The overriding interest in food supplies for the submarine
gservice is space conservation, Dehydrated foods best meet

c-ei-T




Chairman Seaborg

FER 10 W65

thie criterion, li was recoghizad, howover, that raduction in
spoilage lossaes attainable with radiation processing would
reeult in actual ppace eavinga ag compared te conventional
fcod products,

Z, A 90-day shalf life for fooda aboard submarines is requirad,
It was pointsd out that radiation pasteurization could provide
variocus fresh foods with an increased shelf lifo of from two to
six weeks beyond thoir normal storags period.

3. ‘The uee of radiation to conirol salmonsllas in such preducts
as frozen eggs and poultry was discusseed, and some intorest
was expreseed in this possibility.

4, With commexrcialization of radiation precessing of icode
technology, the Navy will have ths opportunity to procure
for tha submarine cervica foods such as strawberrias, fish,
and steak, resulting in a small but imporiant contribution
by providing a mors varied, morale-building menu,

Io conclusion, it can be stated that the Army and the AEC food
preservation programs are oriented in 2 directicn which will pro-
vide the Navy and other military seyvices with 3 more diversifled
and wholesome diet whea commarcialization of the processse bas
been achieved, No further action with the Navy is considerad
necessary at this time.

E. E, Fowlar, Acting Director
Divisien of Isotopas Development
beo: Gerneral Manager (2)
Secretariat (2}- —.— . el

AGMRD '

ce: Commissioner Bunling
Commissioner Palirey
Cormmissioner Ramay
Commiesionar Tape

DID:RAD
JLBlocomn Second page retyped Z/9/65 to add
2/ [f65 laat paragraph. bb
ormcey | DID:RAB | DID:D Actink AGMRD | AGM DGM GM
sumnane s | GEShea:Jl:hhEEF Gwler
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Tar NATIONAL BREWING OOMPANY
Barmion®, MARYT A

ARTHUA E. SACHE

WL BAE MO

January 28, 1965

Dr, Glenn T, Seabeord, Chairman
Atomic Energy Commission
Washington, D.C. 20545

LCear Dr, Seabord:

#e have been aware that for sometime efforts
have been made to develop the use of atomic
radiation in foed processing to preserve the
freshness and flavor of products by steriliza-
tion through radiatien. We are desirous of
trying to devalop some use of radiation in the
sterilization of a malt beverage product.

de would appreciate your advising us how we
might obtain additional specific information
from one of your operating divisions with
regard to the above, We would alsoe like to
know how funds might be cbtained for a joint
development project of this type,

We will certainly appreciate your cooperation
and look feorward to hearing from you,

Thank vou for yocur help,
Sincerely,

oAl
{_ —

Arthur E, Sachs

AES:hs

_— —_—_— - —

r 5I-80 -
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UNITED STATES GOVERNMENT 8ods & Btatusp;, - gTN
Memorandum
TO : File DATE: Jamuary 25, 1565
FROM ! W, B. McCool,
SUBJRCT: FRESERVATION OF FOOD FOR THE POLARLS FLEET
SECY: JCH

i, At Information Meeting 443 oo January 22, 1965, tha Chairwman
noted Dr. J. Maxfiald*s call concerning his discussions with RADM. I. J.
Galantin regarding the preservation of food for the Pelarie Flest. Tha
Compissioners noted etaff would discuss the proposal with the Department
of the Havy.

2. It is our underatanding the Division of lactopes Develop-
ment 15 caking the required acticm.

cc?

Chalrman

General Manager

Daputy General Manager
Asst. Cengral Manager
Exec. Asgt. to Gen. Mgr.
Asst. Gen, Mgr. for RED
General Coungel
Divector, ID

- -




Admiral Rickovor
has no particulzyr latorost in the muattor.

2Bl

EDIDDALDUL FOR CHAIRNAY STACDIRG
SUDIECT:

ADUMIRAY, GALANTIH'S INTEREST EN FOOD IRRADIATION

his 1s to inlornm you thot arranseronts bove Toon onda
for seproscpiatives of tho Offlce of tho AGL!D apd the
Division of Isovopos Dovelornnoai to
Caloantin on Vednesdoy, Japuary 27, to discuss ihe

Admiral's 1nte*e t xooardiny paval use oi ircadiatod
2o0d.

ot

with Acd=iral

g o

fra Lron contactod akout thia znd ke

e shall inform you of the rosulis of the discussion.

Sigrrod:
Jobn ¥, Vinciguarma

Goneral Nanosgor

Commlssioner Darting
Commissionor Falirey
Conmigsioner Ramny
Commissicoor Tapo

Hr, EcCool, Sccrotary

(2} -n(-—-—'—*((((é

c.c.: GH (2)
J. Machurek, DID

AGMRED

Retys.d in Office of EAGH -JVVinelguerra:dhk - 1/25/65
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Dear Banutor Curtio: .

I em pleased o provide you with tke Inforastion requested in
your letiar of Decepber 2, 1556k, om our research and develapment
prtivities on rettetion proceceing of food. Rather than go Into
detzil in my lstter on the program work, I an encloaing staff
reports which dibcums its stotus, including working relationships
with other Goverment deparinents and private industry, ecommic
consiferetiond, s well as fecilities wow In ues oF plannad.

With respect o your gquastion sbout the use of tha Hallam faollity
for food gtwlles, wo are onyrenily considering a proposal from tha
Conmmers Publie Power Distriet to pormit irradiation of products,
mch g food, using sodium 2L vhich is produced in the sodium coold=
ant of the tesctor as the radixtion ecaures. If ths proposal 1a
aceapted, vo wil), upon fnetallation of the radisticn faciltty,
undertoks 4 limited program to asmure that eodium Oh is acceptable
g8 b eoniree of redlation for food procesaing end then requact its
fomal clearsnce by the Pood and Drug Administration. Avallability
of the radistiop facility i Hollem would, of courss, parmlt the
study of othey materials, 1n addition o food, of interest o

An qulcXly a8 our comsidaration of the Consumars Publio Power
District proposal is coapleted, we will notify you of cur scticn.

You asked about the intevert of privete enterpeles in redlation
procesaing of fuods, and I would like to obssxve ithat wo are
peeing incressing industrial ectlvity ob the preszent tios. Theaw
arg a mober of ressons for this. ¥Firct, the econuics of radi-
ation processing of o mmber of food products appear to be
commarcislly scceptehle. Nexb, the sacticms of the Food and Drug
Administration in epproving eelected food products for umen cone
smption during the pest two yoors have contribdwted slgnificently
t3 the current state of industrial inoterest. Leatly, of course
the contimiing promleing noture of this developing tachnology edia
further confidencs to uliimste comercialization of this new food
procegeing method. A gpocific measure of the cerrent industrial
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Ganatoy Curtie -2~ *

L imterost les tat s mumber of large ool cotponlos are enszind .in
yrivately supporisd vork oa rediaticn procaesing of foode much 28
meete, packaged flour producis, and dehyirated owip compononts.

Ve will cartainly keep you currently informed as Gowlopmenta
ooy in our rodisticon prowocing of foada pragres.

Sincerely yours,

(Signed} Blsan 1. Seabery
Claeirnan

Honorshle Ceyl T, Curtils
Inited Hiates Sennte

Enclosires:

1, The USABC Food Irradistion
Frogram, Sept. 27-30, 1964

2. Foaellitios Sugporting Food Beosgroh

3, T 17886

h. WASH 1030

Boe: Chairman (2) e
Sservetariat (2)-r— " ~»
Cong. Liaison {2}
AGMRD
oM
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Honorable Glenn T, Seaborg, Chairman
Atomic Energy Commission
Washington, D, C.

Dear Dr, Seaborg:

You will reeall our earlier correspomdenca with respect to the
food frradiation program in whieh both your Commiszzion and the Army have
bheen interested, and specifically my inquiries about the possibility of
egstablishing such an metivity at the Hallam, Nebrazka, plamt as a by=
product endeavor,

About & year and one=half sgo, T wiszited the Army facility st
Natiek, Massachugetts, dnd was most imprassed. It is ay resollection
that the AEC was ot that time aboul to undartake soma exparimental work
in the food irradiation field in its own facilitieg. T undarstand thst
your Commission does in fact have such fagfilities axperimenting with
fruits and figh, but I do not know whether these are entirely AEC pro-
jeets or in cooperation with other Federal ageneies or private enmterprise.

If your own work has advanced to the point that you cam, I
wonder {f you would advise me of the progress in the last geveral months
in interesting private emterprise in the commercialization of the frradiae
tion processes, and particularly whether privete industry has "undertaken
any actusl developmental work or simply expressed intersast in the Federal
program,

I would like to know also what your axperience has been with re-
gpect to cost factors involved In the irradiation processes, and whether
any significant cost chamges have been accomplished which might.serve to
persuade private Iadustry to enter the field,

You advised me some months ago that the Commission hed no plans
at that time to undertake such a program et Hollam, I wonder if smything
has occurred to alter this conclusion,

I am very interested in the possibilitiegs Inherent in this ex-

- perimental work, and hope you can keep me informed of developmenta es they

DGCUT
With best personal regards, I remain

necexrely yoors

CTC:ms T. CURTYS, GSS 0

1




. i (" ” :t-_-lh-.;"_‘
g - _ .’_.-‘ o i:'-f/."" - S
» > *_ JALIES O, EAFTLAMD, MHES,. CHAL '?’H d{l:[ pe o "-. = /
e T ok
Sedlman  EmiRaTT
S KR, e Alnited Dictes . Denatfe
CURIETIN 4 BURBDICKC, P DA EOMMITIEE ON THE JUDIGIARY ;
: . ‘
.-IJ’ o September 15, 1964
¢ » ’B
Dr. Glenn T. Seaborg
Chairman
Atomic Bnergy Commission
wWashington, D. C. 20545
Dear Dr. Seaborg:
I enclose a letter from The American
Shrimp Canners Asscciation of Biloxi. Mississippi,
relative te the desirability of shrimp reacareh
at Pascagoula, Mississippi.
The lattar is self-axplanatory and 1
would appraeciate hearing from you raelative to
the prospects for such a laboratory on the
Mississippi coast.
With personal regards, I am
Sincerely yours,
o ’_'_..-r'“ -
L
Encl
JOE: L
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Biloxi, Mlssissippi

. September 1, 1964
The Honorable James O, Esatland
U, 5. Senate

Washington, D, C.

Dear Senator Eastland:

A8 you so well know, Shrimp is cne of the most important natural resourcesg
in Mississippi and the adjoining coastal states, and thousands of jobs
depend on finding better ways and methods of conserving Shrimp. wWhile
canned Shrimp represents one of the best known ways of Shrimp preservation,
the Atomic Energy Commission is now conducting research on the East and
West Coasta of the United States towards finding ways to presexrve the fish

end shellfish of those arsas by atomic radiation, so called "irradiation
pasteurization',

The U. S. Govermment has a laboratery in Pascagovle, Mississippi, which
laboratory has been in the forefront of Shrimp research, This laboratory,
the Pascagoula Technocological Laboratory of the Bureau of Commercial
Fisheries, is being considered by the Atomic Energy Commlasion for a con-
tract for the Investigetion of irradiation pasteurization of Shrimp, These
investigations by the Atomic Energy Conmission are already baing carried
out cn Atlantic and Pacific f£ish,

Shrimp represents the fishery resource of by far the greatest dollar value.
in the U.S. 1In orxder to continue our supremacy over competing imported
Shrimp, it i3 very necessary that we employ the most modern methods; it 1s
imperative that - in addition to the Atlantle and the Pacific areas -

this investigation be carried on in the Gulf area salso,

It would be of the utmost Importance to the industry if you could recommend
to the Atomic Energy Commission that this cooperative contract for Shrimp
research of lrradiation pasteurization of Shrimp be issued to the Pasca-
goula Technological Laboratory of the Bursau of Commercial Fisheries.

For your information, a copy of our letter to the Atomle Energy Commission
1s ::tached,

We -hank you in advance for the help you wlll glve our industry in this
courection and hoping to hear from you favorably in this matter we are,

Very respectfully youxs,

AHERI(}AH SHRIMP CANMERS ASSOCYATICHN
1lc - T Yy ¢ P i S
. . {: ._—,/‘




L
- ™.

September 1, 1964

Mr. Kevin Shea

Divieion of lsotopes Developmant
U. 5. Atomic Energy Commission :
Washington 25, D.G,

Dear Sir: v

The Assoclation of Shrimp Cenners is very vitally interested in inﬁestign-
tion of =ll wethods of Shrimp preservation which eventuelly may be of com-
merciel interest.

It 18 our understanding the presently ivradiation pasteurization experi-
ments are belng carried on et different laboratories of the U.S5., Fish and
wildiife Service on varieties of fish and seafood of the Eaat and West Coasts|

We are wvitally ipterested in Shximp, practically all of which, for caauning
purposes, is ceaught in the Gulf of Mexico, We underetand that the Pascagoul
Technological Laboratory of the Bureau of Comercilal Pisherles is being con.
sidared as the laboratory to conduct irradiatien pasteurization emxpevimente
on Shrimp,

The object of thie letter ig to report to you that not oanly is the Shrimping
the most Important Lishing activity in this area, but alse that Shrimp re- '
presents a larger dollar value than any other fish or seafood caught in the
United States, Thousands eof pecple in Louislana, kHisslssippl, Texas, Alabams
and Ployrida make their living out of Shrimp fishing, procesging, shipping,
ate,, and 1f chese industries are to hold theixr own against the ever in-
ercasing forelgn competition, we have to be able tc do thinga cur foreign
competitors camnQt do, They can produce Shrimp with censiderably chaaper
Labor; we cannct compete there; the U,S5, however, hes always been fivst in
technological Innovations end that is the only way we wlll be eble to com-
pete with these imporis,

Irradlation pasteurlizetion may be one of the auswers; 1t may well be the
anpwer. That is why we are putting our caae before the AEC; please Lelp us,
planss help thils, the largaset dollar earnlng fishery in the U.5., thz Shrimp
indsuctyry, by baving tha foremost scientific laboratory in the area spseisl.
izing in Shrimp, the Pascagoula Technological Laboratory of the Burese of
Commerclal Pisheries, conduct this progrem at the very earliest time.
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- AMERTCAN SHRJIME CANNERS ASSOCIATION

To: WMr, Kovin Shes Septesber 1, 1064 raga 2,

If eny edditicmal iafosmstion or detells may be useful coming £vom tha
industry, please do not hoaitate to czll oo wy, We bellava that by

baving this resesrch conductad in Pazcagoule on Shrimp, 2 wvery important
forwerd etep will have bean taken,

Bespectfully ypours,
AMERICAN SHRI? CANHERS ASZQCLATION

Join Havar, Jr.

Prepident
le

e A0
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ATOMIC ENERGY COMMISSION
WASHINGTON, D.C. 20843

SEP { v 1964

NENORANDAM FOE CHATRMAN SEARORG
SO SSIONER BUNTING
COREAISSIONTR PALRREY
GOMTLES LAY RAMEY
COMMISSISHAR TAPE

SUBJECI: PUBLIC ANNOUNCEMERT ON FORTIC/ING DEPICATION OF SEATOOD
IRFADLATOR

Atrached for vovar (aforwaslor Is p opabtt &0 o0 rRent ik
we plan tn [anie From ARD headguarl=T& Fui & D.Jugte*,
Mapgachefetrn, 02 Che fedlzarion of the Marice Prodculs
Davalopment 1r:ediat>r, o Saptemter 28,

The Jsint Commiztea will ba astified in advance.

Signed -
Dencan

Duccan Clrrea, Diveress
dedal e o E‘ Tun Lofu zsllon

Attachaent

‘. ‘. hﬂ-l"% Femacal Mareger
Je Au Rtlewine, OOR

K. B. 'ﬂ'l“. Agt, Pic,, PID m‘ 0. N, m:l,
l'l' .l "ﬂ,

¥. B, iicCoel, m f——&&
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AZC'S MARINE PRODUCTS DEVRLOPMENT IRBADIATOR DEDICATED

The Marice Products Devalopmsnt Ixradistor was dedicated today with
cersmtniss st the Bursau n! Commercial Fisheries !-;:hnuluiul Laboratory,
Glouceater, Maswachusatts, | ‘

The aeafood irradiator wea bullt to damomakcrate the feasibility of !
sxtending ths rafrigerated scorage life of fresh fishsry products. It waa
conatyructed as part of the Atomic Ensrgy Commiseion program on radiatiow-
pastsurisation of foods. The facility will be operatsd for tha ARC by the
MY Iscknologiczl laboratory, Fish and Wildlifs Sarvics, lepariment of the
Interfor, under sn inter-sgency ugreewent,

Principal spsakers at the morning dedicstion wers Govarmor Endicott
Faabody of Massachusetts; Representative Williaw H. Bates of Massachusstts,
asmber of the Congrassicnal Joint Cowslttes on Atowle Ensrgy; Dr. Mary I.
Bunting, Masber of the Atomie Knergy Commissicn; Dr, Willis M, Eswkins,
Asutstane Saaretary of the Arwy for Ressarch and Devalopmant; snd Dousld L.
NoXerman, Direstor, Burssu of Commgreisl Yishertas, U,5, Departmant of tha
Iaterior. -

Mayor Ralph B. 0'Haley of Clovcsstar anod nl:hl: state sod local officisls
wittiessed the cevemcay, sleng with officlels of the Baresu of Commercisl
Fisherina, Tepresentatives of the flshing, seafoed and allied indastries,
and soiantists who are sttending an Interuaticonal Conferance on Radistion
2xaservation of Foods, in Boston, Baptwsber 28 to 30,

(mare)
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Irradfeted wesfoxd, like that v b will ba proczayssd by the facilicy,
was ssxved to lunzheon guests following the dedicatlon. Girris were served
claz chowier made from rediation-proceseed claxs ewl brollcd rodiaclon-
processed haddoak, and vadistlon-processed Lobater inm lobriar salad, Euttorad
pacsley potmtoes, graen besns, dassert and coffen coxplated the luncheom.

Construction of the sesfood irrediator was begun in late July, 1363,

The $600,000 facility will opsrate or a near-commerciel scale processing
marir~ products at m Tate of up to ons ton an hour using « 250,000-curie
cobalr=60 Arrvadistion spurce. The source was icitslled on Sﬂpm 2.

Fresh food snzceznfully pasteuriced by radlsticn doas nmot losa ite
charasteristic appearsnae, tsste, or odor, bot does have 8 longer refrig-
craced shelf=Iife, Th= eamlntn from rhe gemra rsy: passes th-roagh th= f..d
without, lfwins toacee of ewdfosstcivity and veducrs the wawber of bacterie
and othe- ';}i‘;ﬂ!:l!;.t-;‘;ﬁ'j!!.n; organisms whieh are rorrcily prasent,

lﬂl&fl;: v .2z seafoods such as flounder, haddock, alams, shrisp,
2ad evab ean i~ .:;% it coean-frash condiclon for ovar four wasks under norms]
refrigaration, Fzaesrol results to dats show that this radiation-pastaurisation
does not affsot food wholascmensss or nuteitfonsl valuas,

Tha architeot-anginesr for the Marina Produote Davelopment Irradiator
wvzs Assogiated Nucleonise, Inc,., Gavden Cicy, Lovg Islsmd, N.X,

p-,.;. LREITH] .ﬁ:-lllj
an- D LA |
. . LR o -
A !
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{NOTE TO EDITONS AND CORRESPOKDENTS: This ansscncement is being made by AEC
.aimaitanscusly in M;uepﬂ, Dy apd fa thy Boston ELeA, }
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HALE BOGEE, MG,
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WAYE AND MEANE
HPIHT BCTHOMLIC COMKMITTEE

CHATRMAN, SIBCONMMITTEE QN
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Congress of the Enited Siates

Houge of Wepresentatives
Flashington, I, €,

September b, 1964

*

Dr. Gleun T. Seaborg
Chairsan

U8« Atomic Energy Complission
Washington 25, D. C.

Dear Inr. Sesborg:

T vnderstend that the Foscsgouls Technological
Iaboratory is being considered for o contrect for the investi-
gation of irrediation pasteurization of shrimp, 2od I am writiog
in the hope that favorahls considerstion mey be given this
lzborabory by your (ommizsion.

The Amarican Shiriwp Canners Association e also
vary interested in this ang in their letier of Seplienmber 1,
sddregsed bto your Division of Isgtopes Development, they out-
lined compelling reasons for gwarding the contract Lo the
Pascapgouls Technological Laboratory-
- I will very ouch sppreciate aoy. cnnsi&eration
that wey be given this matier apd your good advlce.

Sincerely.

HR:5

N e —w———— T = T T TEaE T e —— s —




. UNITED STATES fﬂbiﬁu{

ATOMIC ENERGY COMMISSION
WASHINGTON, D.C. 20548

ifipyg 21 1964

MEMORANTAR FO& CHATRMAN SELRORG
COMMERSTONER BUNTING
COMMISATONER BALIFEKY
ORMIESIONER RAMEY
OMMISSIONEE TAME

SUBJECT: NUBLIC AMMOUNCEMENT ON FOA AYPROWAL OF PACKAGING
MATERTALS FOR USK TN PROGRAM OF RADLATION~’
PASTRURIZATION OF FOODS

Attached for your informetio: £s & public axnouncemsnt
on olearence, by the Food and Drug Aduinistration, of
piokaging matarials for usa in the food ralistion-
priteurization program,- We plan to dictribute the
smouncemnt oa Turedsy sorning, Aogust 25, Maslecon
Laboratorias will issue a sisdlar text,

The Joint Committes will ba rotified.
Siznad
Duncan Clark
Duncen Olsark, Pirestor
Division of Mublic Inforaation
Attashawup

oot R, B, Rollingeworth, Censrsl Mensger

$, G, Inglish, AGERD

I, A, Erlewine, GCR

K, X. Yowlsr, Act. Dir., BID
Q. ¥, Bieeall, PID

Ravin Shea, DID
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Dr. Frederick Q. Marzke, in charge of the marketing
research field station for USDA's Agricultural Marketing
Service, pointed out that installation of this facility is
part of an AEC-USDA cooperative developmentzl program on
ways to control insects In stored grain without use of
pesticides. He smsaid that marketing researchers, through
use of this technique which eliminatesa the problem of chem-
ical residues, hope to develop a means of providing an
effective treatment of bulk and packaged grain and grain
products,

This will be the first facility to be constructed for
bulk treatment of grain by irradiation., The pilot-scale
grain irradiator has been 30 designed that its cperating
principle can be Mscaled up™ to a slze suitable for commer-
cial use. The small-zcale irradiator can treat approximately
2-1/2 tons of grain an hour, Commercial models probably
would operate at 250 tons an hour, or more.

It ig estimated that the pllot-scale facility will be
operating in July, 1965. Actual construction will be by a
local contractor,

The accompanying figure illustrates operation of the
irradiator. Bulk grain to be processed enters the top stor-
age hopper, and is mechanically conveyed intc the interior
of the facility. A gravity system permita the grain to flow
past the shlelded cobalt-40 source. Following exposure, the
product is conveyed out of the chamber to a storage area,
The syatem ls simple and uses standard grain handling tech-
niques, The irradiator slso has an excellent capability
for processing packaged products,

- 30 -
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Reference s made to your letter of Pebruary 20, 1964, with the
enclosed of of correspondance from Mr, E. W. Penton, Seattle,
concsrning['hia interest in radiation preservaiion of foods.

Mr, Feotonts letter has been reviswed. Since the couments pri-
mexily unn];:am tine requirsments neceszary for dévelopmeni and
clearance pf foods procsssed by use of redistion, cur response
will be addreased to this oodint.

As you are aware, the Atoemic Energy Commission's low=doee
Badietion Pasteurization of Foods Program was organized for -
purposes of exploring snd defining the feasibility of this pro-
cess for s mmber of marine products, fruite and vegetsables.
The econamlc and techneological aspeots of each irradisted food
ltem are first ascertained by contract etudle=. When thesa
studies have assured that a food product 1z emensble to pasteuri-
zation by low=dose rsdistion snd slso exhibiis strong poszibilities
for future development, studies on the whclescmeness end mblic
health aafety of the irradiasted food under questiom are undertaken.
Thege contract studles Include detsiied obeervetlons in the areas
of food chemlstry and mutritionsl adequacy, pathogeniec mierohlology
and toixdeity factors, Toxicity research, which is condusied to
safeguard the health of the consumsr, normally requirea iwo-Fesr
andmsl feoodlng studies for food processed by any new method, The
" gxtent of such investigations ie determined by wheolescmeness and
pahlic health pafety requirements cutlined by the Focd and Drug
Adminietration,

It is our firm codvidtion thst the spplication of low-level
radiastion to many food items will prove both fesasible and of con~
giderable ecanamic importance in the future., As petitions are
submltted to the Food and Drug Administretdon snd <lesrsnces of
irradiated products for pubiic mmmp‘t-ion are cbtedned, industzial
partdcipation will be ualccmad

h-s-2




Honorabla Henry M, Jackson -2 -

Sincs the Food apd Drug Administraiion iz respensible for
decisions reparding the ultimate clearance of thepe food Items,
we are taking the liberty of forwarding & copy of your letisr,
with the enclosed correspondance from Mr. Penton, %o that Agency
for any comments which they way desire to maka,

Slncerely yours,
§imol) thoom L Sccbury

[Ehaimn

Honoprahls Hemry M, Jackaon
Inited States Sonatas
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COMMITTEE OMN
INTERKR AND INIULAM AFFAIRE

Febpuary 20, 1964

Honorable Glenn Seaborg
Chalrman

Atomic Energy Oommiselion
Washlington, D.C.

My dear Hr.ﬁchairman:

= L R N

I am encloslng a letter I have recelved from
¥r, E.W. Penton of Seattle In further reference to
our corraspondence concertning his interest in radia-

tion for sterilization of foods.

T woulé appreciate your comments on hls a2ddi-
ticnal remarks s¢ that I may best answer hiz letter.

=3 1Zeraly FOUrs,

Henry M, Jackson, U,.S5.3.

HMJ:cs
ene losure
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EDUARDOSS FOOBS .
Froducersz of

"ADSOREY FOOD CONCENTRATES
702 West Main Street Seattle, Washington
Auburn Washington Fabruaxry 10, 1964

MATLING ADDRESS:
F. 0. Box B£691
Seatrle 98116

Honorable Henry M. Jaekson
Inited States Senate
Washington, D. C. 20519

Dear Senator Jackson:

I wish to extend my thanks for the promptnass, courtesy and thoroughnszs
of your rasponse to my recent inquiry. Copies of this lettar go to
Henorable Glam: T, Sasborg, Chairman, Atomic Energy Commigslon and Brig,
Genaral Merrill L, Tribe, Commanding U, S. Army Batick Laboratories, which
will serve to bring every one up to date on the mattar.

While our concentrates such as cream sauca, cheage sauce, ala Wewburg,
ala King, curry, ete,, are esgsentially moisture free - 23 we make them -
thay are being added to a variety of products as embinations which ere
not se stable. Thesae include maat, like chippad beaf, pouvltry, =zea fooda,
such as erab, skrimp, halibut snd salmomj-vegetables such ag paag, lima
bazns, sarrots, ate, Some of thase are now being distributed as frozenm
pack £o which the uvser simply adds water and brings te a boil, Great
savings in walght, space and shipping costs are affectad,

Fer instance - take the inatitutional pack of Milwaukes Chipped Beaf

with ¢ur (ream Sauce Concentrate deseribad in the enelosed instruetion
sheet, Weighing & pounde end occupying legs than 100 subie inchez, it
mekes up to 500 ocwvncee of delicious ereamed chipped beef with the addi-
ticn of water, This is eixty pottions of five oumces &ach., A comparabls
canned product would occupy about three times the spacs, weigh about three
times as much and cost sbout twice aa much, Now - 1f this product 1a
pasteurized under iow dose radiation it can be handied as a chilled
product instead of frozen, If sterilized with higher doeage it would
keep & long tiwe without any vefrigeratiom,

S0 you see our interest is not for our product alcone but for the wide
range of prepared food combinations with which they may be incorporated.
I have discugsed this with Dr. Dollar who 1s in charge of the radiatiom
biochemiatry set-up at the University of Washington. He has outlined the
procedures necessary to approach accreditation of a product by the Food
and Drug Administraticon, His moat optimistic estimate of time lapae ia
three years and a more probeble estimate of five years. This seems to me
fentastic, WNWinety-odd pereent of the basic facts have been established.
IL{ they cannot be correlated into assessment of a new product of eesentl-
ally siwllax character there is something terribly wrong with the systam,
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HONORABLE HENRY M, JACKSCH

-'h

The differences and wvarisbies can be so easily bracketed (as between
two products so glmilsr as bacon and smoked beef) that rapid progresas
ghould be possible from exiering knowledpe. The astimate of time ia
wmhbelievahla.

Whether or not it is Jjustifizble, the situvatiom peints up the fact that
the egmall entraprepeur ig virgunally bklocked from progresa in areag which
require this type of government action. He hag neither the time gr the
money to reach rhese gosles no mettex what his ambitions or initiative,

I point this out in hopes that some means of expediting or simpllifying
such procedurag may hacone avallable.

Sincerely yours,

EDUARDO'S FOODS

By E. W. PENTON
aied +
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Duag Senator Janksoni

his 15 ia vefexeuss ts yau¥ lottar of Pocember 11, 1963, whieh
focwarded for commcnt & ietiar you Wwd yecsived frem Nr. E. W,
Featon of Esaktle, Washiagkon,

Me, Penston’s feocd products, ae daserided by hiw, arve scisturs free
and honce weuld keap well, if propexly pachaged, witheut Tadicticon
fraaboent. Eowever, radistion ooy B nded te treat drind products
in arder o frwe thea froa fukhozecs of fo pritewsioe Rlwes, wherse
such trostewnk 18 appreprists. It is esttdinly Trus Chat produala
of suifers ainn, scopositiom, ate,., would leosd Rhissalvas ddoally
o radiation Svestwent &5 Mr, Pastss sxys and

to kis sonuapt.

Popactucat of the Any is develed to prodecing & stexile preduct that
would Sheep withoot refrigersticon wicy conditions of oedern warfers,
I€ Hr. Ponton wished o purse the Iediation ntewilisstion mepedd,
vq soggeet be write ks Dr. Edwaxd 8. Jossphaow, Asssciste Divscter
fox Tood Redintien, ¥, 8. Avey Natich Labsratexiss, Bakisk, Mossd

Tha sevaral appmded weporis discuss the Commdsaion’s pregten in
gonscal and mey ba wsafvl to Nx. Peokon for haskgroosds

I tzusk the sbeve fufornetion may ssnist you L replying ke Ny.
fontou. Mr. Penten’s lstter fa metuzowd o0 Teguasied.

Haarely yowrs,
; . : Infe. L+ et
ROM 1 UID
Wachires  Fouls  Asbersela O UL liliy o
L/ /ek T ST A ™ Al
chaizusn
Honoweble Menry W. Jaskaom ' Py
Englosaras i - ~
Ae statsd abeve, AGOD A DX oM .l.m.‘.:i
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ol 3 ”7 Dacember 21, 1963

Henorable Qlenn Seaborg *
Chairman

Atomle Energy Commiazion
Washingien, D,C.

My dear Mr. Chalrman:

I am enelesing a letter and & newspaper ¢lipping
I have recelved from Mr, E.W, Penton, Eduardo's Feods of
Seattle, Washington, eoncernling his interest in preserva-
tion of mealoods by radiation,

i would &ppreclate your comments on the enclosed
80 that I may bheat answer Mr. Penton.

Sincerely yours.
Henry M. Jaekson, U,.35.3.

HMJ:¢c8
enclesurs

&
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MAILING ADDRE3S:; P.0. Box 6691

Seattle, Jeshington 98116 ‘"
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Sevator Henry M. Jeokson R A
Meshington, D.0.

Al p

o

Doar Sonator:

The ¢nclosed pems iten is no doubk familiar to yeu. Thile generally
apoaking, I em opposed to the use of govermment funde in fields where
privete industry can function, thare are certalin nscessary sxeépilens.
Dovolopment of +the use of radiaticn for food sterllizetica would esoxm
to be ene of thea.

Yo hawe parfascted & process for producing many commenly used foode in

e 20lid sxtruded formfree of moisture, which provides gzreat savinge

in etorage, transportation end shelf-spece coupled with improved quality.
Thls Includes sll typee of ecupe, ssuces, gravies, als kinge, oreamed
chippod boaf, crab newbarg, shrimp curry, etc., etec.

Bocsuse of uniformlty of compositicn, size, shape, donsity, ete., these
rroducts = whather wasd by consumears, packere, the wmilliary or in
foreign aid, shouid lend themselves ideally Lo radiation sterlilizatlon

“echniques.

This development is of wvital Inporfance to the Pacific Neribwaet from
both an agricultural and industrlel stendpoint, particularly becaues
of the fasllitiee at Hanfard for research snd development.

Do you suppose mwe could ocbitain support for a gramt or contract of some
kind tc carry forwerd thls work?

Tary truly youra,
EDUARLQ 'S 5

bt
BY W AN b

EYP:d " . . FENTOK
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SEATTLE POST INTZLLIGENCER

mfa Of Rediation Moy Revel

Eachoaive Erom

l:-’he Los Angeles Times

BY ROBERT C. TOTIL

WASHINGTON, Dec. 15 —
An ocean-goihg trawler that
would pasteunss freghly
gaught fish with intense radla-
tion white at sed has been de-
slgrnad for the tomIinerdcial
fishing Indusicy by the Atome
ke Energy Commieston,

It promises sevaral major |

aduantagea nvar DpreEenf e
Irizeration techrigues, accond-
Ing 10 & povernment report.
The iength of ime the flsh
can ba gtored should £C Jeast
dayble, more of the fresh taste
of the Iisi shauld he retalned.
And trawlers wiould ba able
o sty ar sea Jonger ol re-

turr with large oatches to]'

help the hard-pressed indos-
try.

EROQRHAVEN  Natkmal
Labaratories of the AEC, and
the Vitre Engineepring Co., de-
signed tha cobalt-3d shipboacd
frradiatar, They bujlt on -
seerch done by the Burean of
Commercig! Fizheries gnd the
Massachusetts Inxtlitte of
Technolagy.

the domestic fish and fmzen
fish saten In the United;

pid

o ""
'-.-JH

w2

innize Fish Ip

ry

ost all from New England.[ean he Kept m’ limited help, but the indusicy has nutl
wce nearly 70 per cent of period in the fresh state, even ‘accepted the process hEEamL
when on ire, meny trmu‘lerr the cost of freezing {es dis.
must returtl to port with rela-{tinet from Telrlmerating Iu-!

States, They land T0D m!.]lluu'rrt.'l1|.reflz|-r poar quailty fish. And]-ilitles aboard ships would 1::
paunds of ilsh a yeq.r worth|becanse of the time problem, ] reace the price nf the fish In!

4

Cormmerclal flzh trawlers,

the trawleras are sometlmes| “e highly coapetdiiive mar-i

ghout
$a8 million only 33 cent fudl. et Moreover, 1hozen fish hus
;_GWE?EB. because fish thnﬂahﬂu:mapmmrmutethmfreahiuhi
LY
1 ‘M“
' 1
~ »
. I;iu
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UNITED STATES
ATOMIC ENERCY COMMISSION
Washington 25, D. C.

Ho. IN-439 FOR RELEASE AT 11:00 4.M. EDT
Tel. HAzelwood 7-7831 FRIDAY, JULY 26, 1963
Ext. 3446

Remarks by Dr. Paul C. Aebersold, Director
Division of I=ctopes Development
U, 5. Atomie Epergy Commission
Prepared for Delivery at the
Cround-breaking Ceremony for Seafood Irradiator
Floucestar, Massachusetts
July 26, 1963

Today we are brealking ground for a significant
technological advance which promises to lead to the
froitful union of one of mankind®™s most ancient pursuitas -
fishing - with that of one of the most medern - ruclear
tachnology. Shortly after Becquerel discoversd radio-
activity, its usze to destroy microorganisms was under study.
As early as 1904 8. C. Prescott reported in Science on
radiation effects on fungi, thus foreshadowing the posai-
bility of radiation preservation of foods. Only recently
has nueclear technolgy advanced to the point where such
use has become feasihle.

The ideal gozl of food preservation methods haa
long been to retain the natural or fresh characteristlics
of the product. The objective of the research and devel-
opment program on radlation pasteuriszation of freszh fish
and fruits is to extend their refrigerated shelf-life.

The radiation pasteurlzation process seeks to obtain fresh
or fresh-like foods to supplement foods preserved by
methods such as salting or use of other chemicals, dshydro-
freezing, drying, freezing, and canning, The process also
geeks to reduce spoilage losses and permit shipment of

perishable products to areas where they are not now avail-
able.

Qur studies on merine products have included work
on haddock, soft-shelled c¢lams, crab, flounder aend shrimp,
This work iz being conducted at the Gloucester and Seattle

{more)

<9974
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Technological Laboratories of the Bureau of Commercilal
Fisheriesz, Mazsachusetts Institute of Tachnology, Tniversity
of Washingion, Louisisna State University and at other
laboratories sround the country. The work completed thus
far indicates that extension of shelf-life of fresh fish
held at refrigerated temperatures does result in & palatable
product even after two to three weekz of zdditional storage.

Aleng with the technological sepects, we have been
pursuing a wholesomeness program to zatisfy tha safety
requirements of the Food and Drug Administration. To date
it has been determined that there are no deleterious bio=
chemieal changes in vitamine and amino aecids in the
radigtion pasteurized marine products. Research results
also show that anaeroble {clostridia) bacterla counts are
reduced to a significant degree by lrradiation at 50,000
to 350,000 rad and remain at acceptable low levels after
aome three weeksz in satorage.

A study to eatablish the charscteristices, and
therefore safe use, of packaging materizls used with
irradiated food products is nearing completion. This will
be followed by petitions to the Feood and Drug Administration
for c¢learance of such materials,

Today's occcazion opens the door to the aecond
stage of development of the tachnﬂlog? of food irradiastion.
The Marine Products Development Irradiatoer, when completed
in late summer of 1964, will have & capacity adesgquate for
conducting large =scale demonstration of radiation pasteur-
ization of seafoods and - a8 a prototype - it will serve
to acquaint industry with an irradiation faecility. The
irradiater will process seafoods at the rate of up to
1,000 pounds sn hour at a 500,000 rad dose using a 250,000~
curie cobalt-60 {rradiation aocurce. Looking to the future,
a conceptual design of a shipbeard fish irradiator also is
baing completed.

Industry interest in this technology has baen
inereaging rapidly. It has been sparked in part by the
Food and Drug Administration clearance of radiation
starilised bacon for human consumption and zlso because
we have communicated our promising results to interested
organizationa such as the Nsationzsl Fisheries Institute.
Further impetus to commercialization will raesult from
petitions for FDA clearance of ssafoods which will be sub-
mitted jointly by the AEC and the Army. Thus industry
will be able to participate with us in use of this facility
for large scale shipping, storage and consumer acceptability
tests. In connection with the latter, the problem of

{mors)
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consumer education is also receiving attention through a
study to determine possible consumer apprehensions and
the means of cvercoming them.

We are aware of the need for careful definitive
work and of the problems that may lie ahead. However,
based on present achiesvements, we have confidence in the
future of this process. We wish to commend the Gloucester
Technelogical Laboratory for undertaking for ua this
important phaze of development and to provide assurance
of ocur continu ¢close collaboration with the fishing
industry in the herance of this technology.

- 30 -
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T verett McKindey Dinkeg
f; ey Lk =M

Lilin
C lnited States Senate
Minority Leaden

Aprdl 1, 1963

Dr. Glenn T. Hesboryg, Chairman
Atomic Bnergy Comulssion
Hashinatm 25, D. C.

Dear v, Sesborg:

A grant of $23,200 has been received from the Atomic Energy
Commiseion to expand research on control of poat-harvest
diseases of frualts snd vegetables by zamma irradiation.

These funéds will be used o expand the sieff at the Horticultural
Crops Branch Laboratory in Chicago and to support cooperative
raesasarch on the physiological effects of irradistion treatments
wlth the University of Chicago. The grant 1s sublect to ree
newal for threa years.

The Thiversity of Chicego has decliped thie grant and I sm
wondering 1f another educatlonal inetdtute in the Chicago
area could recelve considermtion for this grant.

Sincerely,

Everett MeKinley Dirksen

1

T EYYRANE f,).(jmi- % Jnepaty

T D~

]
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UHITED STATES
ATOMIC ENERGY COMMISSION
Washington 25, D. C.

No. F-16 POR IMMEDIATE RELEASE
Tel. HAzZelwoed 7-7831 {Tuemday, January 29, 1963)
Ext. 1446

ARC SELECTS ARCHITECT-ENGINEER FOR SEAFOOD PRODUCTS IRRADIATOR

The Atomic Energy Commission is negotiating a contract with
Associated Mucleonics, Inc. of Garden City, Long Island, N.¥Y,, to
provide architect-engineering services related to the construction
of a Marine Products Development Irradiator (MPDI) at Gloucester,
Massachusetts. Associated Nucleonics is a subaidiary of Stone &
Wehater, Inc., Hew York.,

The facility will be used to demonstrate the technical and
economic feaaibility of radiation pastesurization of fishery
products. Operating on a near-commercial scale it will process
saeafoodms at the rate of up to one ton an hour wsing a 300,000~
curie cobalt~60 radiation source. Estimated cost of the facility
ia $600,000. Upon completion in late 1964 it will be operated
for the Commission by the Gloucester Technologigal Laberatory of
the Bureau of Commexcial Fisherjes, U.S5. Department of Interlor.

The MPDI is being built by the Atomie Energy Commiszsion as
part of its radiation-pasteurized fooda program. The program is
directed toward extending the refrigerated storage life of fresh
products, such as fish amd fruite, from sevexal days to several
weeksa, Radiation pasteurization provides fresh or fresh-like
fouds to markets where these are not otherwise chtainable, BSoft-
shelled clams, for example, have a high potential for radiation
pasteurization since they canmot be frozen and stored without
undesirable change. '

Food succeasfully pasteurized by radiation does not lose itms
characteristic appearance, taste, or odor, but does have & longer
refrigerated shelf-1ife. The energy -- gamma radiation -- emitted
by the radiocobalt passes thxough the food destroying bacteria and
other spoilage=causing organisms. With a reduction of over 95%
of the bacteria as a result of the procesx, seafooda auch as

£o-6¢
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haddock, ¢lams, or shrimp can be kept in ccean-fresh condition
for over four weeks under normal refrigeration. Taste panels have
judged the resulting products to be eXcellent. Research results
to date indlcate that low dose radiation pasteurization does not
affect food wholesomeneas or nutritive value.

This procees would be of major -benefit to processors, dis-
tributors, and consumers aince it can be expected to (1) reduce
losses from apoilage; (2} amooth out processing loads; and,

{3) provide a more even flow of products to the consumer. The
greatest benefit, however, will be the axtenaion of markets for

fregh foods into areas now lnaccessible by present distribution
methods,

The ABC low-dose irradiation program complemesnts the program
conducted by the Department of the Army. The Army's objective
is total sterilization of foods for military combat rations where
storage for months withont refrigeration is desirable,

Construction of the Marine Products Development Irradiator
will be administered under the technical direction of the
Commission's Division of Isotopes Development through the AEC's
¥ew York Operations Office.

- 30 -

{(¥OTE TO EDITORS AND CORRESPONDENTS: This information is being
issued almultaneouzly by the Commimpion'e New York Opearaticons
Office in New York City.)
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T U .JEF'ERTHENT OF CQMHEH‘ f
WASHINGTON 2B, D.C.

~F  JFARTMONTAL COMMIYTERD ON

AADIATION PRESIRVATION OF FOOD Jarmary 4, 1963
v T T T !
A . : EL._%
. S i:'-1|
Jeorabla Glann T. Sesoorg . boewo
+~hairman, Atomic Energy Commiesion : ~ :
Washingte x5, 4. C. ; ol b
Dear Mr. .- maand — -

The Interdepartmental Commdites an Jadiation Preservation of Food
met on December 11, 1942, and approved in prineiple the attached
work. Tids report, entitled "TAEA Panel Report on Radiatien Dis-
=3tal. m of Grain,” was preparsd at the request of the Commities
an aw et group of Government officials cleosely asacciated with
.4 new and mest important food progessing develommant.

Tha Commitiee raquested this report as ssashoial and appropriatc in
garrying out ita prrimary objectives which are to:

1) pr .  ...vabior and broad guidance for the Goverrment
. - w vorar on the radiation preserwvation of food;

2} star g ponr.. & this food processing development int
e ¥ . izl etonomy as rapidly as possible,

T o2 Comme t.- a.ieq, at its December 11, 1962, meeting, that the

hwaads of e nine arencies and departments represanted should study

ard comment offieialily on the report prlor to the sutmission by the

Ciadirmpn of z regueat to the Dapartment of Ststa for aetion en obtaining

& wosition from the Indian govermment ragarding an exparimsntal program

related to the dei.Testation of grain by irradiation proesssing msans.

Puriher asticr -n stasr recommendations made by the ad hoe grour n the

enclesed . wll be considered if the Govermment of Indis indicates
¢ the Deparigmmt of State its desire to conalder the program.

Lay I expfr~s:, oo, cur appraciation of the services of Masars. Paul C.
Asbersele  Joseph E. Machurel, George R. Diete, E, Eagene Fowler, Kevin
C. Shea. a8 L. Liverman, Leo A. Whitehalr, Spofford English, and
Roy E. . . ar who have ocuistandingly and continmously furnished thedr
knowlag_ - and servicea to the Commitbtes.

s .
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Wo would zgpreciate roceliving your camments by Jarmuary 22, 1963, 1if
at &1l posaible in order that further action can be expedited.

Zinearely s,
QM
' . A, Bertsch ~

Chairman

Fnelosure




