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U} peparTMENT OF THE ARMY (-{) |
WASHINGTON 25, D. C,
. WAR 3007

MEMORANDUM rORs THS ScCRETARY OF DAFLNSE

SU3JECTs  Hequest for futhority to Construct and zZquip a Filot Production
Line - T, 5, army Ionizing Radiation Center

1. It is rejuested that the Army be authorized to establish a pilot
proilction plant for radiation preservation of foods at the Sharpe Genaral
DJavov, Tavhrop, California, The bast cost estimiate that can be developsd
at this time is approximately 34,000,000 which will provide for constructing
and equipping the hrmy (non=nvclear) portion of the pilot plant, -

2+ The stomic Energy Commission has programmed 3,000,000 FY 1957
funds for the nuclear reactor and is in the process of negotiating a contract
for its final desivn and construction,

3. & team of rerresentatives from the Department of the Army and the
htomic Energy Commission reviewed potential areas throwhout the United States
and surveyed and evaluatad 25 Government-owned sites, O those meeting the
established criteria, Shurpe Genaral J:pot was {inally selected as the most
acceptable, Continouvs use of this facility requiras that it be located in
naximum year around {ood producing areas, In addition, the exclusion area
requirad to meet the safety reqjuirements for the reactor rrecludes the con=
version of any existin: Governmant facilit.ies, Therefore, new construction
is requirad,

L, The purpose of this facility is to determine tha economy and
feasibility of radiation preservation of foods by mass production and to
provide the basis for thes development and tooling of industry to meet future
requirements of the military.

S« nMore detailed information on cost estinates, capacity, description
of the facility, justification l'or the facility and expected savings resulting
from the use of irradiated foods by the military is contained in the attached
projact request, gix copies of which are beirny forwarded as a means of facili-

tating raview b, th- interastei elaments of your office,
M" ﬁ’wum.
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PROJECT REQUEST ﬁf"‘;mmrm 10 OF PRODUCTION FACILF =B FillS
+« (EXEMPT FROM REPORIS GUWTROL BY PROVISION OF PAR 174, «R 335~15)

DATE: FEB2 5 1057

1. Request that Prevision of Production Feoilibties Funds be approved
in the anount of $4,000,000 for use by Quartormaster Corps ca Htho project
desoribed below:

ao Nams and Location of Faollity - U.S. Army Ionizing RAGEsticn
Center, Sharpe Gsneral Dopot, Lathrep, Califorala,.

b. Govermmant-owned fucilities % be operated by civilian contrnobor.

o. Name snd address of operater « Coatruetor te be sclecled upom
epprovel of this prejest.

d, Bnd item to be preduced -~ Boonomio, camaviciel fouslibilityr mad
production prototype datae on irradiated foods.

9. Funds are required for oonstrustica of the fooilitlea, acquiaiivion
of food proosssing eguirment and rolevent technicel comsulinaiions.

fe The preaassing operatlons %o be perfonacd and the facilitica te
be prewided for these oporations are brielly desoribed as follows:

The purpase of this measure is to esteblish a Pilet “roduction
Line to ba epsrated by a civilian coatracier to determine the feasibility
and eoconcmios of irradiating & large variety of foods by mass production in
erder to preserve thea for exiended periods without rofrigeruiion.

gt go Botimeted tith roquired to complete this projest fram the date

of funding is 24 mmaths.

} 20 Informetion ooveriug She items te be predunsd at this feoility, Hhe
i ourrent end mebiliration requiremeonis thercfor, and the capacity whioh will
ba available, is as follows:

a, A large varioty of foods will be irradiated by the propcsed
£2011ity in order to detarmine the feasiblility and ooconamiecs of mass ore-
dustioen.

be This pilet plant will produce now items no% cezworcinlly
available.

0s» Sinoe the iveows vo bs produced by this plant are new and have
net as yst becn scocepitad ss siandard 1tams of issue, ro ocurrent or mobili-
ratlen requirexents arsc svaileble. Howover, ence adspled, thase nyolusts
will reoplace items for which pubstantinl requiremenys oxist.

d. The muxinun capocity of this plant will be 1,000 tons of Fomd
psr menth. (See Incl. #1 for jJustificatiem for the need for this capocidy)e.
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%8s Roasons rér loleotinjg ihis site are:

2. Moots motar sa.faty raquiremnts establ:.ahed by Atemioc
Entrgy Goﬂ:lsstm
" bo Located within moximum yourly food produsing area easenticd
ﬁo cmt:lmma operatien of tho 1line.

-

. Doeg not intorfere with Depet opsration.

4. Can roadily be sevored from the Depot for leame %o industry in
the future. '

4. Adsquato labor, power, fuel, vm‘bar. ae‘mge disposal, housing, rail
snd highway transportatiet sre aveilable mnd were irportant consideratiens
4n ths selecticn ef tha sito.

Be Tho estimated aoat braakdown of the facilitles deseribsd in paragraph
1 48 shown in Inslosurs #2,

6 s dustiftostien for thin project:
{1) There are no existing commercisl facilities for piljo% or

mass productien ¢f irradiated foods. Research in the uses of a%omic energy
and its by-products during the past saveral years hac develogpsd te the
poi.nt shere a large-sonle industrial spplicatien lics in the not-too distant _
mwre. The applicatien of fenizing radiaticn to the preserveatica of foods
is an eutstanding example. The Quaﬂamntar Corps® pregrax of research into
foed preservatiocn, in coeperatien with industrial and indeperdent scientifie
oerganisatiens, hos shown the applicatien eof lonizing radintion t8 food pres
servation .to bo highly premising. This pilot productien line will provide
& basis for tho dovelepment of teoimiques and procedures and for toolding of
the industrial cconomy to meet tho roquirements of foed proscrvatien in
this maaners The prime objeotives of this plent are:

{(x) To previde a facility to debormine ths feasibility
and eocononioa of mags production. This faoility will provide a manufasturing
pllet produstien prototype to detormine the ability <o mass preduse irredictod
foods at an econemioal aost.

(b) To determine which specific foods or other items should
bo irradiatsd by electrem bambardhent end which items should be trecisd by
gexma rays for the mest effective presarvation, aeconamicel produstica rate nad
;oﬂ: with dus omplderatien %o the nutri'&ive value azd sooupbability of %ie

Odo

(0) To previde o sourve of supply of irradiated foods i
bo used by the Surgeon Genersl for testing the effects oo thae nubritive

‘wilues of the feod, and by The Quartarmter General te test for ncceptance
: md. pdatabﬂlty.

(d) To develap a mere nuSritive, acceplable and bovter

% M."? qi.ot ror cmbat 'h-ups at 1mz;{ costo
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{@) "o develop produocis taad Will inorease LGLILLTY
and oapability for sualrinoed opsrations by all militepw departnonts. o
keap paos with the n aopts of groumnd warfare o r?k%n i1s required
that will adequately sustain troops for extendsd periods of time with a
minimun of handling, refripgeration during shipment and storage. and focd
logsen. Use of food preserved by radiation will solve many of therne
problm.

(2} The maximum capaocity of this plant will be 1,000 toms eof
food per momth.
-

(3) Pavings to be realized:

{(a) Saving in chipping costs - A preliminary astimate has
baen developed which indicates tnat the yearly ne” savings durisng peacetime
as a reault of redused shipoing costs to the Far Fast Theater would amount
to approximazely £20 to 526 per man per yesr.

(v) Saving in refrigeretion oosts - Based on ourrent
capacity and utiliiation of refrigeration facillizlas in CONUS, tho cost of
refrigeration to thoe Army amounts ¢o more then $6 per man per yuar.

(¢) Dearesss in requiremgnis for new ruu‘ .geration units
a3 replooemsnt. Yoarly worldwido savinga are estimated at it milifon dollerc.

(&) Reduotiun in the requirements for heav; pauge %in plate
stesl containers which are nsaeszsary o ourrently sterilitzed oanned foods.

(e) Redustiun of loss of foods from insects, bacterim, ete.,
and from the monotony of eating noneperishable type rations in the fi.ld.

(f) Doorease in lopistics and maintonance support requiree
mants, 1l.e., repair parta for refrigeration equipment, rofrigeration repalrman,
fuel and/or olestriolty for refrigerator operaiion.

b. Basis for Estinated Cost:

(1) Preliminary ooast estiuatas wers developed as follows:

(a) Construotion « B~ informal discussion with Corps of
Enginecrs. The final ocomjept and prelininary design of the plant have not
baen oompletod. See Inclosure 2 for & brief desoription of this .plant.
Detailed coet estimates for oonstruotion will not be available until
approximatsely April 1967,

(b) Bquipment » By disoussion botween QM tealmeclogists
and various machlnery manufactors and food processors. A coaplete dotailed
list of processing equipment will not bo avallable uvntil approximately ey
1967.

(2) iee inclosure 3 for breakdown of sost eatimafos. Exoept
for Government overhead, nll items will bs procured by coutraotual servica.

os Offjcer approving cost estinate ic:

Colonal W. N, Jaokson
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T. Subeentraoting « Since the baala Ffor this pilet produsticl e vy
determine foesibllity snd sooncnics ef nmess predwniien of the Jtoms, yracise
ocntrel and timing for omdli gtep in tho predustlun prvueos are eszenlial,
thus prohibiting extensive subcontracting .

8. Govermment-(Omwned Production Bqulpment ard facilitiea:

Existing facllities of the Dopartment of Delense ond vkaer Govsirusnid
agenoies have boon investigated anl considersd in ieu of new sens*ruvstier.
A team composed of Demartment of the Ammy andé Ateloe Enerpgy Commisnicn repre-
sentatives suwrveyed and ovalunted approximately e Noverument -wwned slton.
Beoauss the safaty roquireuents for the reacle: sal year arours rvauiisbilidy
of food wera the mejnr fachtors in the alte seleotlum fer this Twolilty, uew
construotien was detormined te “e nnah eadonemical .ui praotisnble e roswte
that the prime objectives of thle pilot odroduvotlen jlanct are mst: L reshuok
with Office,Chief of Fngincoers, Oriuanse Corrs and Toomioa) Cocps rovoenlis ni
Govearmrent-owned industiriat faasititiens ave accilehie Mo comynr i

9. Several osmpaniee were appreached te fipanes Shis plwitl, Sinca thig
is a oomplotsly now flold e¢f food procossing, nary cimpacion are exteamely ik
terested. However, beciuse of ths high cost of conciructien, lavk »f pio-
dustion oost doita,techniques, aad the riske invelwved ino the expested resulus,
industry is not willing te finonew this wporation, As divested by the Sub-
camittec sn Ressarch and Develepasnt e tle Juine Cengrosslenal Jonn wtow
en Atouio Energy. Quartermeaster 'erps is meintaliving a dominant pesitiva in
this rediatien proservation field and 28 spearhsading the prograu vatil fa.
dustry 1z in a posltien e fulfill military roqui-ovmenus.

10, A oarefuwi review of ali portiinemt fooors iuee bosn meds ard the
propeaa) as ocuilined abzve Is belleved ©0o be weet cCianvagoois o the

. Gevermmant, Further, sshedulsd requirciumts suwiares to wxrinsflod ol leoss

sverall aagt to the Governuent busause of non-avs-iebility of Govermasut
or cemercial sourwes of sunply.

11, Prier and Futurs Fuandings

The followlng is & breskdovz of totul {undr proprarmmsd foy <he
non-auolear portlen of the pilet line.
Conbracs

FY-58 Freliminsry Design AP 4234 5200,700 Trojest Acoroved Awarded
FY-57 lesign aud Censtrustise PEP 428Y  §a7,000 i a

af Lineonr Acosierceior

FY=57 Fillet Tlont for Irradietsd p3yr &42%. 2,660,004
Fooda

FY~58 Pilot Pient for Irradiated Fal 4211 ,42G.000
Fooda o R
: -TOTALY 44,860,000

?
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Yunds in the amount ef 32,580,000 are required in FY=57 for comstruwoiion
of the nonenuolear portion 6f the Center and for manszement and ¢onsuliéing
oontracts. Funds in the amownt of $1,420,000 are required in FY=53 to
complete tho Conter and for purchage of f'ood prooessing equipment,

J2. Coardipation: 7The program for radistion preservatiom of foods

has boen coordinated with tho fellowing agenoissi -

Atomio Energy Coomiszien

Department of State

Department of Cexmuorce

Departmsnt of Agriculture

Department of Interior

Dopartuent of Health Edutsation and Woifare

All Technioal Servicos of the Army .

Dapartment of fir Ferce

Departament of Navy
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JUSTIFICATION FOR PLANT CAFACITY

1, A capacity of one thousand tons of irradilated fcod per mouth is
required for:

a. Volumo production data and ecoanamic ma]yaisg‘ -
be Engineering design data to scale up the comnarelial sise production.

2., Thias figure of 1,000 tons per month 1s a reasonable rate of production
required to provids the volume necossary for essentlal coet data and enginmering
design information, Although this pesk capacity will not be utllized econtinvously,
it 18 an essential design requirement. Current production lines {(canuing, fruuzing,
atc.) produce at a rate af 15 tons per hour per line, The figura of 1,000 tonn per
month is equivalant to a rate of less than two tons an hour based on a 2~howr day -
28«day month. Since this pilot production line will be a pioneer effort in tho aew
food processing fleld, it is essential to provide economic cost data Lhat is ada~
quataly representative of asnticipated mass productimm techniques. If tho magnitude
of industry risk is to be reduced in adopting this process, ample evidence must be
presented on the question of processing cost. It is particularly lmportant in this
instance, since a revolutionary new method is being introduged which is vanplately
foreign to present-day commerclal practica. Guldance offered at the £ Juns 1955
hearings before the Congressional Subcommittee on Research and Davelopnent of the
Joint Committee an Atomic Energy was to the aeffect that the Army should procead
as fast as possible to prove that the irradiated fowis are not harmful and to show
how c¢heaply they can be irradiated.

3. It is easential that this peak rate of production be avallable so that
large volume shipments of highly perishable foods cenbe handled in simulated proe
duction methods and techniques. These highly perishable commodities caarot be
subjected to refrigeration or other holding techniques without introduciug variahles
which will effect both the quality and cost analysis, thus destroying the validity
of the pllot plant data,

li, Other considerations affecting determination of 1,000 tons/month raquires
ments

Studies performed by tha Cak Ridge School of Heactor Technology ias
indicated that the optimum dasipgn for a reactor to be used as a high intensity
gamms processing fecility would dictate a minimum size of 10 = 17 megawatis. This
sise raactor will provide the most efficlent uvtilization of the gamma source,
Further, it has been estimated ¢hat ths output of such a reactor will provide tle
capability of processing 1,000 tons/month at the required dose level of two millian

repi,

Cuat, s
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- BRIEF DESCRIPTION OF THE PLANT

FamalEN

This plant sonsiate of a food processing srea, linear aoselerator, nuslear
reastor, and administration and laboratory spste. The bullding is to be permanent
type, austere construstion.

PO0D PROCESSING AREA

1. This portion will be single-story, providing spsce for a minimum of two
food processing lines, ons of which will %’iwm ares refrigerated, for handling
msats and other perishable foods. Areas/be Plovided for receiving and handling
of raw and processed food materials, for the storage of packeging meterials,
storage of stand.by processing equipment, looker rooms, hoilers, refrigerating
maohines, maintensnee shop, waate disposal systema, eto.

2. The food processing lines will bs as multi-purpose as possible, and
provision will be made for substitution of equipment for quiok change-over far
the prooessing of the various foods as thay beoame available during the harvest
seaaon., Each processing Jine will have a capacity equal to the rated ospacity
of the plant, whioh is 3,000 pounds of food per hour irradiated to & dose of
two milliom rep. Food from any processing line will be transferred to a con-
veyor system that will earry the packages through the radiation zones of either v,
the reactor or the acoelerator. Preliminary designsindicate that the f'ood
prooassing areas and related facilities exslusive of office and laboratory space
will be approximately 80,000 square foet.

GAMMA RADIATION SOURCE (NUCLEAR RFACTOR)

3. Gamma radiation for the USAIRC will be furnished by the Food Irradiation
Reactor (FIR) complex which will bs furnlahed by the AEC. As presently envisaged,
the faoility ovonsists of:

"A fully enriched light-water oooled and moderated heterogensous
reasctor o surrounded by a Wf f an indium salt in aqueous
solution,/ipdium solution sys neludes the reastor blanket and
gaama radiators; primary and auxiliary cooling water systeme far
removel of reactor heat; radiator cublcles into which the food is
aonveyed for irradiation; and bulldings for housing the remotor,
radiators, and operationa personnel.”

ELECT!'"N ACCELERATOR

#« The eleotron sourss being developed by Varian Assooiates oonsists of a
linear accelerator, shielding, aoperating qonsole, a donveyor eystam, and temperatur
oontrol and ventilation facilities for tho shielded radiation chamber, and other
ancillery equipment. Tha accelarator will be oapable of delivering up to 16
kilomtis of eleotrona with a maximum energy of about 25 Mev. Through the use of
strong magnetic flelds the accelerated elastron stresm will be so direated as to
perait exposure on both sides of ths produoct simultansously.

OFFICE AND LABORATORIKS

5. Offics space will be provided for the ataff of the USAIRC and for the
pereounel of the oommercial operating conitractor. There will also be asversl
laboratories and a conference room. Freliminary designs indicate a requirasent
of approximately 16,000 square fest for a sihzle-story office and laboratory
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1o
2.

3.
L.
Se

6.

.

Land O Acres

Building including
Fixtures

Procassing Equipment
including Installation

Office & Laboratory
Equiprent,

Material Handling
Equipment (Conveyors)

Utilities:
(Roads, Walks, Parking
Areas, Ralilroads,
Waterline Drainage,
Sanitation & Power line
and Facilitias)

Consultant & Managemant
Contracta

Governnent Overhead
(Admin, )

Pﬁ.__.
0

$2,150,000
700,000
30,000
250,000

150,000

215,000

205,600

Previously

é._m Taob al
0 Q

$2,450,000
-

o 700,00C
0 30,'300
0 250,000
0 150,000
0 215,000
0 205,000
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Advantage of Cobalt 60 as Hadiation Sources

1. Penetrating radiation which permits homogenecus dose distribution.
2. Contirmous maintenance-free operation, -
3, No induced radioactivity from photo-neutron reaction,
L. Easily engineered facility.

5. ldttle danger of leakage or contamination.

6. Minimal operating costs (as compared to reactor).

7. Can be designed to withstand hazards of fire, flood, earthquake,
or explosion.

8. Ho wastedisposal problems.

9, Large quantities can be produced at reascnable cost.
10, Versaiile scurce geomeiry.

11, High specific activity,

12, No corrosion problems.

13. Reasonably long half-life,

1l)i. Resale value of decayed sources.

15. Can be produced rapidly and in quantity.

16. Technology of production, encapsulation, the irradiator design,
and ¥ necaessary, salety precautions already well developed.

17. Bo need to cénsider enviromnmental contamination.

18, Need not be concerned with meteorological, hydrological or
seismological characteristics of site.

19. Minimal execlugion area compared Lo reactor.

20, }WW&\? wMﬂﬁdAaﬁle e ,W/Q’w(“’;ﬁ’ .



