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SYLVANIA-CORNING NUCLEAR CORPORATION

Bayside, Long Island, New York

My 1, 1957 Tt

U. S. Atomic Energy Commission
1901 Constitution Avenue, N.¥.
Washington 25, D. C. :

Attention: Mr. Harold E. Price, Director - ST
Division of Civilian Application T S e S

Gentlemen:

We desire to obtain a special nuclesr material license for the
purpose of fabricating nuclear reactor fuel elements or parts
thereof at owr Bayside, New York Engineering laboratory. This
would be in addition to the license vhich we already possess
for fuel element fabrication at our Hicksville Plant.

We believe that the procedures outlined in the enclosure are
sdequate to protect health and property, both of owr employees
and of the general publie, and to meet the other requirements
of Part 70 of Title 10 of the Code of Federal Regulations.

If you have any questions regarding this application, ﬁe will,
of course, be glad to provide additional information.

Very truly yours

SYLVANIA-CORNING NUCLEAR CORPORATION

GWE:ral = Controller

State of New York ) <8
County of Queens )

Sworn to before me this lst day of May, 1957, at Bayside, N. Y.

enr 32 AroUTHIER
Jeit #, RROUTHER

Neiary voblic. & Wew York /,’ T %_} : § ...__/.4,.
Mo. £2-545E7570. Juifcdk County J 7/
Ceriificate filed in Queons County /‘; - .
Jerm Expires Aisrch 30, 1958 Uf
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APPLICATION FOR SPICTAL WUCLVAR MATERIAL LICENSE

FOR BATSIDE FACTLITY

The General Ingineoring Laboratory of the Sylwania-Corning Nuclear Corporatiom
wishes Lo epply for & license to reseive, possess, mrocess and transfer spscial
nuolear matoriel et ite Bayside; Wew York, location for the purpose of fabtrl-
oxting, as per% of ite eivilian application program, muclear reactor fusl elements
or perts theveof for other licensecs, for holders of bilateral agreements, end in
suppurt of the Companyfs production fmeilities, located at Hicksville, New York,
vhich have already been granted a special nuelesr materisl license,

Spegificelly, a license is desired which would permit the Fngineering laboratczy
tc have an wmlimited arewnd of speeial nuclour paterlal with verlows degress of
envichmeny In wrenid® 235, ranging from full enrichment to normal. This materisl
xoy be in the forn of gotal, oxide or other chemical compound, solution, liquid
orsion or slurry. Athough a licensc for an wmiimited amouwnt of special
aterial 18 being reguesicd, materlsl in mrocess and in slores &t eny one
time will be maintsined st a minimem because of the monetary wvalue of the material
end the potential cxiticality hazerd involved, Ne reliable schsdule of the
estimated Gates of shiprents for this meterial nor of the form in which the
meterial will be roguired is possible st this time; since In the manufecturs of
fu2l elements, the material required is wery often furnished by the eustomsr,

In the fabricstion of fuel elemznis, the special nuclear material will be gone
veried Inte rods, plates, tubes, cylinders, apheres or other geomatxric shapes.
Thege zay have the same chomiend compositlon s the as-received mmierisl, or they
my be eomposed of glleys or disporsions of the enriched wranium with elwminum,
cireoniwm, steinless steal or other desixable metels or compounds. The speeial
nuglear raterial may aleo be comdnuted frew mussive form to powder, consolidated
from powder o a shaped colid, convervusi firom metal to oxide or otherwise transe
formed cnemicelly o thyeiecally., The equipmsatl to bs used in these operations
vill congist of standacd itews ugad i the moted febrication and chermical
Industrics Tor these pgeneral IS0CesSes. —

e .

BACRGROUND OF THY, CETVPAT. THCINWTRING IABORATORY
The Enginsering Laborztory ef the Sylvenia-forning Fuclear Corporation is well
experienced in the handling and procensing of meotals end chemical compowmds,
espesislly Those used in the nuclear cnergy ficld., Prior to Apxil 1, 1937, the
Fnzineering faborsiory had been part of the Atomie Fnergy Divigion of Sylwenis
Hegwric Products Inc., end had bsen actively engaged for over ten years in
rezesrch snd developrent in the ares of reacter fuel elements and cormponents.
Dwring thie parded, rescarch ond development work in these areas had been undere
shen both for the Atomlie Energy Comaission and for many of its mrime contraciors.
This work resultcd in the development of new and improved processes for the
eonversion of wronium oxide 0 metsl, for the comminution of messiva urenium %o
powier, for the preparation of uranium ellors, either by meliing end casting or
by the powder metallirgy zpproasch, and for the febrication and assembly of complets
fuel element components. A8 a result of this wide experience, d¢onsiderable becke
ground end techniesl know-hew heve beon acquired im the cherical and metallurgics
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prosessing technology of wreniuwm, Both netursl weanium and enriched, ranging from
2.83 1o full enricheent, have been processed at Bayside in compection with the above
wrk, and quantities of mterial equivalent %o scven kilograms of fully enxriched’
materiel have beon vepeatediy handled by the Latoretory without incidert. This
prior experience has ensbled the organizstion to formulete basic hszlth, eafety,
eriticality, acccmntability and security practices pertaining to the processing

of fissioncble materiel which will be applied in the hendling of enriched uwranium
under the Sylvania-Corning fuslear Corporationls civilien application program.

TECERICAL CUALIFICATIONS AMD ORGANTYZATICH OF THE GIEPAL FNGINBERING LABORATCRY
STAFR e

The techniesl staff of the General Fmnglnesring Laboratory is made up of epprox-

- §mateliy 60 scicniists and engineers whose backgrevnds and professional trsinming
cover the fields of physics, mechanicel and chorical enginscring, meteliuwrgy, and
resctor technoloxy. In additior, 4he laboretor¥ has on its st=ff ar equwal muwber
of higlhly skilled technieisns rany of whom have had several years of experiencs
with this cogenirstion and are woil versed in the art of hendling muclesr raisclels
inelvding both normel sAnd enmicued uranism,

The General Fneingering Ta’«m:e’éi'm ig vnder the oversll diveetion of Dv, 3, Foneimen,
Chief Engineer, wao reports directly to M., W, E. Kingston, Fxecutive Vice-President
of the Sylvanis-Uorning Ruclear Corporation. The lsboratory is made up of three
engineering devolepment groups and e technicsl sorviees group, each hzaded by en
engirecring mnager reporting to Dr. Kopelman, Also reporiing directly to the

Chief Engineer is the Inboretory Safety Engineery; M. Ro Early.
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Boruers Kopoiznn, Ghief Togineser

Fh.D., Physicel Chemistry, Clerk University, 1941.

For tho past ten years Dr, Kopelran has been essocisted vith the reactor progran

ot Syivenia Flestric Producits Ine., &nd has participated in fuel elemen’t develiop-

pont and in investigetions for ¢he preparation of fissionable materisl vhich have
resultcd smproved end lowered cost processes for structurel erd moderating

elemenis resctors, Jia cddition, Dr. Kopolmen has initiated and dirested the
rescareh and devolopment progrems of Sylvenia’s Atordc Energy Division as its

Chief Engirce end has been responsible for the development of mejor new processss

for the proparation ard prrificotion of Yefractory and difficulily reducible moials, ard
for thz separaticn of varicus chemlcal elements in irradisted waterisle.

$a fate 0
o M«

Fe is en hasoclatc Member of the Amsrican Institute of Physics, the American
Chemical Socicty, the Amevicen Society for Metals, snd the Hlecirochemical SoeleGy.
Some of his reccn’s techuical publications include: Fundamental Conmsiderations in
Reduetion Frocesses of Tnorius and Uranium; Kuclear Fuels-Liquid vs, Solid; Review
of Solid Hydrides; and two articles on tungsten end its compsumnds for the
Eneyelopedia of Chemieal Technology.
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J.1 5. Zambrow, Fagineering Manager, Process Vetollwrgy end Chemisiry

PhoD., Metallurgy, Ohio Stnte University, 1948.

Since joining Syivanie in 1949, Dr, Zemberow has supervised and directed develope
mant vork in the fobrication of fusl elemenis, including bimetallic fuel elements,
in the powder metellwrgy end cladding of wranium and thorium, in the reduction of
wranite oxide and thorium oxide to mstal, and in the separation of constituents

of irredisted fuel elements, Prior to his employzent by Sylvania Electirie Products
Ine., he was associated with the Cutler-Hammer Manufacturing Company, the Battelle
Mexoriel Inctitube and Chic State University, vhere he developed a considerable
backgrouni in welding technology, mriicularly the pressure welding of alloy sted
and heavy alvmimra plate, aec well ag in the mropsrties of sircraft elloys at
extromsly low temperstures. '

I, Zarkrow ic a member of several techniocal societies ineluling Amcriean Society

for Metele, Ressarch Society cf fmsricas and the fmerienn Nuclear Soclety. He hes

published iv Tho Velding Jowmel. Meisl Fruorers. Trensoctions of Americen Socledy
for Motals, Mataliwrpy apd Cererdns.

B, P. Eiing, Fansger, Physicel Metallurgy arnd Ceramics
Se.D. in Fhysicsl Fotellurgy, Mossechusetis Institule of Techrnology, 1949.

Sinee joining Sylvanis Flectiric Products Inc. in 1949, Dr. Kling has been associated
with the fual elermeni developmont progren, Hip beckgrournd with ths Company includes
furdemental werk 4n the machanism of crecp in metale, experience in the developzent
of fusl elenent fsbrication teshniques for oxide dispersion, ceramle and wire fuels,
the dovelopmant of suitcble techniques for febricating whenium, and ths development
of braging alloys for metzl-gceramic bonding. Ee hag elso done considersbie work on
high-temperatwe oxidetion siudies end is cusrently directing a program on niobium
and niobium=-baged allcys, He 1s = menmber of the Amsrican Society for Metals,

He S, ¥alich, prginesting Maneger, Motal Fabrication and Assombly
F.S., Ketadlurgicel Rywginecring, University of Penrsylvanie, 19&30

Professional Degree of Fetallurgical Fngimsering, Missowrd School of Mines and
Me"&‘allm‘g, 1953.

Pricx to Joining Sylvania Elgstric Prcducts Inc, ssven yesrs ago, Mr, Kalish was

e Hstallurgiot at the Cevy torks of ths Garnmegie-Illinois Steel Corporation, a
Ressarch Enginocr at the Batielle Momorisl Institute,; and Research Metellurgist

at the Electric Storaye Battery Compony., At Sylvenia, he has been engeged almost
exclusivaly in work on fusl eloment mrierials which have included uranium and
ureniuvm alloys, sirconium, beryllium and thoriwm and hes dirpcted extensive
programs on dispersion-typc fuel elements of warious compositiong, He is a member
of fmerican Institute of Mining, Motellwrgicel and Petroleum nginesrs, the Amsriecan
Welding Sociecty, Scientific Research Soglety of America, and is now Chairman of the
Long Island Chapter of fmerican Sceiety for Yelals. He is also on the Advisory
Comrittoe of the Mechanical Technology Department of the long Ysland Agricultwral
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and Techrieal Institute, In eddition, Mr. Kalish has written numcrous techniesl
publications eni is an applicant for several patents.

R. 8. Stewert. Engincering Menager, Technical Services
B.S.; Metallurgical Tngineering Missourl School of Mines and Metullurgys, 1940o

In 1953, Mr. Siewari joined the Atomdc Fnergy Division of Sylvania flsctric
Products Inc, as Manapger of Development Fngineering in charge of plate-tvpe fuel
element research and produetion, His prescnt position is Engineering Mansger of
Tachnical Servicezo He was an Instructor of Metallogrerhy and Physical Metallurgy
et the Ilinois Instituts of Technology, and has also tsught Frgineerlng Materiale
and Metallurgy at the University of Buffslo, In 1951; as Superintiendent of tha
¥etals Fabrication Plant of the National lead Company ef Ohio, he built en organ=
jzation for producing finished shapes of uranium, thorium, end related metels, and
directed experimentsl and production oporations for the AXC at several installations
in the country. Hs 18 a member of Amarican Society for Metals, and has published
in the Jourmal of ke ‘ocodoan Nudlienr: Sveiety and Afomis Inmdusirdel Forum.
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Lo TaTITy Safevy Engincor, Motellursy

¥z hag been in ehavge of the safety progrem at Vetallurgy since 1953, ead has boen
engaged in heelth and safety work in the Atomdc Energy Division of Sylvanda Tleetric
Products Inc, since January, 1956, He has been chiefly congernsd with the monitore
ing, anelysis end conirol of airborme radiocactive msterials, ventilotion design,

and inspection and mainteuance of safe radiation levelis.

fiis health and safety itraining and expcrience has besn supplemenied by cowrse work
at the Safety Center % Few York University. He has stuiied a2t City College of Hew

Iork, end ie rresently following the enginsaering cwrriculum at Quesens Colleps, Flushing,

iew Yor:';‘;o
Aenyy E, Goisl froa Scfetly Fagineer

Ho has hed the resronsibility for the Health ard Safety Prograsm of the Atomic Energy
Division of Sylvanies F.ectric Produete Inc, girce 1949, In that capacity he has
bezn Syivaniats rexresentative in desling with the health and safety personnel of
the Atomic inergy Commission's Hew York Operations Office, thereby being respons-
ivie for enforcing compliance with ATC health and gafety regulations, ecneerning
contzrol of rsdiation airborna contamination and exritieality levels. M-, Grish

3 LR s 3 L e - wraeames Traan, o S ite 2 s X T . -

bas Cirecoted health ant safetr proprans for projsehs involving boih normsl and
v b & r &

rermyrd Adem st - 2 awpa o % e o, can Yoy - .o - .

enrished vraniunm matel. sllicye or commewnds in solid and powder forms.
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Ho has perticipated in desfign and layout of equipment snd procedures used on
projeets involving research, development and produgtion o? nuglear fuels and is
experienced in supervising eir sawpling and radiation monitoring programs. He hes
also been responsible for the organization and supervision of non—ngslear health
mrogrems for six other Cowpany plants and laboratories in the Long Island area.
¥r, Grieb is e member of the fmerican Soclety of Safety Engluneers.

William N. Youn?; Radiation Safely Puysieisn

Dr, Yovng hee beon with Syivenia Eleciric Products Inc. sinee Hovember, 1953 ag
assistant to the Company Medigcal Director. In hils capacity of frea Medical

Doctor, he has full medical responsitiliiy for the approximately E00 employees

cof ths Sylwvanis Fleelric Produvete® Research laboratories and the Atomic Energy
ivigion, the latier to be kmown shorily as the Sylvanle-florning Nuelear Corporation.
Dr, Young tock his pre-medical training at Cornell University, served as a CGaplain
in the United States Alr Force from 1942 to 1945 ard continued his medieal stviies
at Johns Hopkins Mediesl School, from which he reseived his M.D. degree im 1943
Piror to coming % Sylwenia, he had a private practiece in Delaware., Recause of his
associstion with the Atomic Fnorgy Divisicn, Dr, Young hes familisrized himself
with the health and medical sspicis of vork connected with radloactive materizls,

fipart from his position with Sylvania, Dr, Young has a2 limited private practice in
Funtington, leng Ioland, and is on the staff of Huntinglon Hospiltal., He is & member
ol the Ameriecan Medical Associctiony the Queens and Suffolk County ledical Societies
ard the Industrial Msdical Associstisn of the New Yerk Medical Association. In
22dikiom. ko feaches Tiret Ald 4o the wolice arnd firencn of Bunidinglion.

-

wima this Gpmnany ig estiwely cnmazed in socking the services of

R ponesms tively engaged dn socking

2 ghrsiciet o reaghor enginesr who is qualified to assume the responsibilities for
critianiity asliculatiors involving the processing arnd shipment of specilal nuclesr
raterial license, Pending the addition of such a man to the Company's staff,
criticality limidte will be dctermined by ithe Sofety Iwoinnow based upon past
expErienca vwitb T ¢

experis of t
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Leeoivod coacs of containcrs of fissionagble matefdiel will be inspeeted and
susvevad with appropriato radimtion delection iystrumenis by the Laoboratory Safety
TpiTogr woicy %o being accepltod and stored, Upon accepiance of the materisl by
ine Laboreltory, rerponsibiliity for its storspga,l wovement during processing and
cacoswilavility will be assumed by the sccoupteWiliiy enginesr, #s soon affer
receipt as conveniend, all fissionsble material will be wnpacked end stored in a
rigidly fixed position under the join® supervision of the safety engineer end

the accountability engincer, Before being store; however, all incoming fissionable
maberiel will be welghed end transferred to plastic botiles, each coutaig%gg no
mere than tys kilograms of fully emriched wranium or its equivalent in U%-° content
These bottles will be siorcd on shelves at e distance of at least 21 inches from
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snier to center, This -p«ci&w 7431 be maintained by fastening the botiles down

to pre-determined positicns on the ghelvesz by mesns of metal yokes beited dewn to
the shelves by wingenubs, Ssmpling of all incoming ns terial for isotopic content
and chemies) emzivsis will be made a% this tims by the accountability englinecr, and
except for 5n00'?j.ﬂg quantities of less than iwo kilogrsms, no material will be
processed wntil results of these ansliyses have been 'we*'oivedo

£11 licensed Pissionable materizl will be stored in & locked repository, having a
fire resirtant, electrically wirad docr alermo Thie repository will be used
sxolusively forr licensed, enriched vranivm end will have in storage sll In~mrocess

atand

. maberial ond finished proﬂt_c*-: gs wzll es incoming material. The storage Toon

e

\;
e

(roor: 128 on the abtached plan) is Internally Jocated on %he first fioor and is
sccessible tw a-gingle entrance only. It has a concrete £loor and ceramic tilee
bleock valle. Ho service piping is locatsd within this rep"s 1tory, and all suto-
matic overhead sprintler heads will be pemoved vhenever enriched material is in
storsge. In their sitesd, & combined o"*gle.r and firs astect :'mn mi"‘ will bas
inst=alled. A standamd :—:’zzma'a.f.cm syreoi colored magenits on a yellow background
will be prominently Sisplayed om the slorage room @oor.

ss mberial and finished chct will be mzintain
in si:oz-abo through th, use of to%e trays, racks c??
r.u.»s&i’e shi,miﬁr? conmine:—*c Tao quanitity of material in u‘neae tote tra;\z» and
zselka will be contvollcei by means of prominantly dispisyed welight, piece eount of
D"""‘ 1 11?-”-' g sbfich hays proviously been determined by e qualified eriticaliiy
oo 8 w:' s carefyl rtudy of cadh pavbLiCUlor LrOCessing Euop, Ihese limits
: --:tea‘ :{’c:z* each nNew oces, sng bofore process changes or medifica-
to effeat. A1l fneprocess meterial will be transporied from one
,:x::' b} meane of these cembainers. libh each proges sing statian,
Gie allowed pandnom uwmyer of pacie L TXNFI ¢ cc”"si,sn with cpiticality safely
will be eongpicuguaty pisied, end £ po time » vill this mmber be e.ceaaedj ALl
woversns of enrighed melerial L'ﬁf‘& be guihcrined by t*ie accountability enginesp
wvino will first determin: thet mowdrzr Iimdts nll be ‘,marc’“‘*to-*t—aﬁ—paan

-y

Inersocess meierisl will bs atoved inm Yhe locked wepositoery ab tho end of esch
werk day and will be eonteined in the sume tote trays or rasks used W transport
the material during prosaersing. Thess racks and trays will be place—d on the
shelves in rigidiy fixed positions and will te epaced 50 as to conform to an alle-
gafe seowetwic fonfigurnticn as determined by tnf: criticality engineer,

1%y resords Jor ine-gprcgess materiel will te maintained by the accounte
gineer vho will have scle Pespensit 374ty for removing enriched msterial
: ¢ grea and for accounting for its return at the end of each work

. be assignsd o cach batch of material handled st the initlal
oess s.mc co:;:n o, and the ideatity of the material in-mrocess will be maintains
cx;‘oa"am.u fanxricaticn, Taese rmnﬁ'*s will b2 carried Whwough o the finished
Fredueh, Inadditicn, lmdividual itvszs in each bateh such as coumpacts, plates
punchings, ete. will alco be mumbered individually, where possible with a Vlm‘u‘!:fn
ing teel, and thoco mubers tied in vith accountability "ce,ordso Completed Fuel
sssermrlios will alac be nuzhered and roecords maintained to show the identity of

o

a
snzeifle componsnts inccrporrated into ecch sesembly.
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t 3¢ picked uvp by the accomntebility ongimesr or his representative,
¥ enginesr will rot deliver another batch of enriched materiel 40
ng staticn wxnill the previous meli has been removed., Ab no tims will more
kilogeams of erriched material be accumulsied ot the melting area, A
baisnee will be ebtained for each meli before the uranium elloy ingod ig
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proeessed further., Fach ingot is slso merked, retagged andé then transported to
%he next processing stetion, ths heat treating furnace, after apnroval for its
moverent is obteined from the accountability engineer. After being heated, the
tngot is rolled to a plate between & to & inch thick. The plete is then sheared
£t both ends ond siong its longitudinel axis, and semples for chemicel analysis

sre vemoved and merked for identificotion. 4 material bslance 1s again obtained
or the plates, scrap and saimples, and the tote tray with & new tag is returned
to storage to avait ‘the resulis of analysis.

2]

if%ter the emalyticel resulis have been received, the two end pieces are marked and
placed in the scrap tote tray together with the end pieces fron previously rolled
ingote to a 1limit of 1500 grams and stored until needed as remolt meteriel, Tho
remzining two plates are egain relaggsed, morked and transported te the noxt

mrecassing station.

Faeh plate is then sent 1o a pumch press vhere the inserds used for cladding by
the pieture framo technigue cre punched out. The punched pleces, and perforated
X surmed o the weighing station and enother material balance igken, The
2 2t together with any rejeet insertz are then removed t0 a scrap ey,
ted %o & miximE of 150C grams of emviched uranium or its equivalent, and re-

2o avorage uvatil Teoyeled, The punchings, suffiecient in mumber for one
7, ere thon cied by mesns of the picture frame technique as oné
FR-cype asserblics, thig betch sice is approximaiely 350 grams of
enriched weenium, However, other fuel eloment designs mamy require a larger
ot of enriched materisl per beleh for esch assembdly.

2
AY

)

¥4 zoy be nccessary, beseusze of rejects, to sssemble plates from more than one
haten snto the same eloment. However, &t no time will more thap 1500 grenms be
acewnloted at Yhe agsemtly polnt.

Conpleted fuel elcments will be pocked as finished in shipping comtainers of sueh
o typo that en 211 safe eonfigwraticn is formed, For MIR type fuel elementic; a
pomiciner similar to that usad by the Ook Ridge Netional Laboratery for this typs
af elerent will be employed,

Dispersion-Tvpe Flements .
i powder metallurgieal process i1g¢ gensrally used for the manufacture of dispersionw
iype fuel elements, Thece are usuzlly composed of a uranium compound, such as the

exide, carbide, nitride or en intermetallie, dispersed in a metallic metrix to form
z type of cermet as the fuel element core. The core is then clad with a materiel
generally idenitical %o that of the core matrix., This material mey be aluminum, 2ir=
conivm, stainless steel, nichrome, molybdenum, niobium or other suitable metal or
alloy.



25 an exnmple of this type of process; the procedures %o be used for the menu-
faepure of weanium dioxide-aluminun cored; alwinmum clad MIR-type flat plates will
bz deseribed. Vith modificetlions, this procedure can be adapied to other composi-
ticre and modified te inelude other fusl element shapes such as tubes, rods; sHicked
waer ele .uen'cs, ete. lFany of these general tvpes of operations will also be cn=
exnindered in the manufscture of wholly ceremic elements.

itial opesration in this type of process involves the weighing and blending

o two mxterials, in this case the ceramic and metallic component. A batch of
weernium cioxide powder limited to 2,000 grams of fully enriched U-Z35 will be
raroved fror the lecked storage roon by the Accountability Tnginesr or his Remre~
exrtative, placed on the tote~tray snd transferred to the weighing room., As with
¢ procedurs for the fabrication of alley WiR.-iype eloments previcusly descritcd,
r*'qbr\rc& teg ae..;cribiﬁg the movement of this moterisl throupgh the welghing process
i1 be sitached to the {ote-tray and will remain with it until chanped by the Accounte
ity ;nginecr who also retains a copy of it. In the weighing rcom, the wraniuvm
tide in the reguirad amount is veighed end transferred under & well ventilated

to rumberced .]c."" containing the weighad aluminus charge, Tech jer will contain

Ir meterial for one compact onliy. The jors will then be tightly closed with
as taped on with clectric taps, placed within plastic bege zrnd then irto
ng cans containing a packing meterial o prevent treskege, The bottles cone
ang the woighed UCz-eluminum powder charges ill then be transferred to the

irg slation, Tae movexment of the weightd material from the weirhing ares o
Len _i'szg gres will ke 1°ce ky meang of bLote~traye afier authorizsticn for

mant has been obtzined from the Accounmtabili ty Fogineer in the forn of a

sing t2g. The Zecounitobility Fogineser will not deliver ancther beich
iched raterisl %o the usiphiung room wntil the preceeding bateh hes been
Y, Neithar will more then one batch, 1limited to 2,000 grams of U-235, bo
: in the "omﬂb.:.:t_:\g aren &t ong time, After being vurhled, the jars will

aced on the tcie-iray vhich is :’euaggei by the Aecountasild ty TFngineer
erred to the coppaciin 1o Issuance of & nevw tag by the Lccountability
i1l eonguituie auvlihior] Zor the mverent of the toie-trray to the next
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o Glon, 31 will be removed ni this t d serep moterial resuliing ther@from
3l ©lso be placed in the seran D::*uﬂee The gompacts, numbered to correspend o
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e iend from vhich each wves b"efa*ed, will be wapnm in aluminum foll end pleced
aroCie toie tray for transfer to the weighing arscefter boing retegged by the
fecintability Enginscer,

£t ‘le woigning statlon, each compeet will be welghed and ingpected, the weight of

2 boing recorded vogether with 1ts ideniifying mmbv.. -~ Reject compacts will be

: in the scrap botile ecorresponding to this bate ny &nd the aspount of acrep
Jel deternined so that e naterial balance ean be obtained.
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. es:sc_,d cor'p_cu.m af'ver be:ng vrmigxe-::lq are egein pleced on the tote~tray, re-
231 ard afer rroper euthordsetion is cbtained, are transported %o the cledding
.3n.  There, the co”aoac:t< are losded into aluminum p::.ctcre frames and covered
Wit 3lvednum cover plvte..s vaich sre tsck welded tc the picture frame body. These
i t1zp heated, hol roll a'zl annezled, From this pazrb on, the processing is
ziid L Yo thet decor ib'\a f’ » the wanlun-slwsdinm alloy MIR elemesits.
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Processing_of Chemical vaste Seluticng

Chemicsl wzste solutions in the laborstory will be collecizd in covered containers
wntii five liters have been accumulsted. The entirc volume will then be evaporoted
tc dryress with e fully enhanced U?erum content limdt of 250 grams or Its equ¢V'1gab
in wreniun of lesser enrichment, This wranium concentration in sclution will be
determined by means of accountub‘]i ty and materiel balance records and will be ver-
ified by chemicel analysis p_wor to evaporation of the solutions. The dry material
will be stored in plastic jars in the storege room until disposed of or reclaimed.

The smount of material storsd per jar will be limited to 500 grams of fully en-
riched wanitm or its eouivalent,

ERALTE AND SAFETY

Prior to the start of each ornriched urarium project. oll dies, hood, floers, work
banch evwfeces; dry hoy interiore snd 511 anuinmant vhich may ultimrtely core in
contact with the moterisl ers surveyed tc establish base lines., Immedlately
following the completion cf the progrsm and the clesnup, the swfaces sre ree-
vrveyed to inswure that decortenmination hes been completely effective. During
the progress of each enriched project, floors in the work ares will be monitored
G
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58 ir-dust exposwes on new jobs can be mode, I such dnis or

a “d“"iCulCT vhese orc not svailsble, » dry run With normal urenium is mrde where

ranted snd the resulting dntu wee srirepolated bazed upon the enrichmernt cons
teﬂ Tor use. A1y S&T@liﬂf iz done witnh nmetercd air pumps end vhaipan 2.1/8%
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ere; ventilation, special handling procedurcs,
exuasures to radistion.

In the event cf spills or other accidents, or vhers required to veriiy the effect-
iveness of the heaTthnsa.eb' progeam, urine samples will be taken and anelyzed fo
uranive content, Otherwise, urine sampling wi 111 not be done youtinely,

T

red %0 wdergo complete pre-employment physicals
nd are re-exsmined every 1& months. Blood counts are teken et six month interwvale.
iim packets are supplied 4o emplowr es vhere beta-garma radistion exposure of 25%

T the m.p.¢. or greater is possible. ALl personnel essigned toc enriched uranium
iandling areas are reguwired to wear rubber surgical gloves of e suitable itypa,
protective loborstory cozts sndfor coveralls, so as to reduce personal contsed and
to maintain meterisl eortrol. OSwoking erd eating is prohibited in areas vhere
nriched wranium ig handied.

A1l employees are currently reuui

D-,d M

e v

Tus types of resp‘ratorr equiprent ere aveilable for use in emergencies: Bureau
of Mines appreved mines safety applitnees dust respirator and self-contained

IScott Lir Paks.®

Listed below asre the precsutions and procedures employed in some of the various
mewsllurgicel operstiorns which ray be encountered:



Povder Manunfactiring

“he hydride process for powder preporation begins with the weighing and clegning

of the massive metel, done in & specially designed, doubly filtored hood with &

ace velocity in exoess of 100 linecar fect of air per minute, The material %s nexy .
“oeded, in the hood; into kydriding retoris, vhich are then sezled, eYacgatec, purged,
«nd Tilled with hydrogen. The vacuum system is protected from ccn?amlnation by
special fritted glass filters, Aftor the hydriding and decomposition, the sea%e§.
;atort is introducad inito an argon atmosphere metal dry box where the final grinding
rnd sieve sizing operations ave esrried out. If the pouder mus? be transferred .

%0 snother location, it is plsced in polyethylene envelopes inside portab}e §t§e;
presourd vessels for protvection ageinst air contamination and conseguent ignition.
211 ¢y box entrance and exi’ chawbers in the lab are ventilated through a doubly
“il%ered svobem.

M

"nere sre essentislly tve methods employed in this type of fabrieestion:

:. The eicd@ing and hot rolling of weanium-containing cores. Fo perdiculsr
healin problem is encounsered in this type of work: however: ventilation
is aveileble ot the larze rolling mill and will be used when necessary.
Uperacors are thoroughly femilier uith the operstion of the unit; and the
teennclogy of eutectic forretion is wzll understood. Nonetheless, tns
cperaors Wesy fzce shielde, ploves, asbestos syrons and gloves. The mill
ig sesregnted Trom the remzinder cf the srea by a large asbesios curtaine

‘.. ‘The hot rol
pearing met

ling or hot pressing of retal envelopss containing uranivm or wreniul-
el povders.

This operation involves the loading of metal powder into s metalliec sheatn
wdsr 2 proteciive aimespnere, The sheatl is sealed by the arce welding-of

en end plug into plece. The essexbiy is then hot pressed seguentially and/or
hot volled in & mill to the desired density. The seme preczubtions listed
above 1111 be obzerved ard G-l powder extinguishers will also be strategiezlly
pleesd,

“hie operstion involves the preparation of the alloy material in a hi~frequency ine
{uetion heated erueibls by the meliing and casting of the proper wanium and alloy
rixtuwres. The crucible is ventilated end situsted over a recessed concrete pit.
{cerstors wear the appromriate ssfely equipment such as face shields, asbastos
cerons end gloves, ete. The medarial isg cast directly into eopper molds.

Czrarie Fabrication

in this werk, the hazard of pyrophoriecily is not present and the main concern is
t1at of eir eontaminaticn, This espact is closely controlled through the use of
glove boxes, ventilated hood:s, presses, and furnaces ard air-tight blenders anc
sizve machines,
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Jaboratory has two machire sheps equipned vith the necessary fecilities for
1id ureniwn. A rough summry of ventilnted eguipmenti follouz:



Jatnes {1 enclosed)

surface grinders (boih enc’loue )
cutoff vheels (both e sed)
milling machine

drill press

centerless grinder

B i D oW

there 1iquid coolants ere used, the coolant is filtered and recirculated, Periole
zcally, or at the completion of a run, the scrap is reccver ed for reclam:iicn,
{eneral
“he meiallurgiesl leboratery Is houszd in a tus-stery and penthouse building zonciste
‘ng of prefatricated concrete slabs on steel beams. Floer covering is nm-{larmmeble
“ile thyoughout., Interior walls ave steel and fibre glass laminated pariitions ov
“ie brick, The lab is protected by an internal closed-cireult fire clarm. Thave
Gia 'i',m,nty-»fmr hour secirity gusrd foree serving elso as fire valchmen, reporuwiig
crough the Americarn Tistriect Telegraph system.

strivated chreughout thz building arn 30 €02 extingvitchsrs, 5 twenby-psuyi éry
emical extinguishers, s large quentity of G~1 zowder 3nd sevarsl water Uy exulng
<.shers where Class "1‘ ccmbistivles are present, ‘eler Tor fire purpeuis .8

mpiied directly by one six~inch and one elt,ht-mu’x city main. The puliiliug is

Fad

mpletely epriridered with @ "Globe Automstie! ved sysisine

1 fismmable liquids cre stored in s speeial combusiitle liquid storage rosiz

crinhilered, voriilzted snd eguinpad with seperate drain =wné pump. Fla r“°b7°
‘ouids in the building ere iimited to quantitier of one zellom or les Laxrger
rountg are kxept in condainers arnf'oved by the 1ac'bn*~y Hutusl I*H'J.'ar\w Someny .
“xalire maicls are stored euiside the building ir a wotevrpresf shed.

i &e*fsecﬁc«?s renulactuced by Mines Safety Appliancos

-

and Davil Eszrgency

sdregon 1

mivment Sompary, continucusly meniltor all areus whzre hydrogen gas is nsold,
2indors of w.z'a;e;se’i e ees {(flemmble and noa-flsmmekls) are regtrict:d in numbey
Lihin the bailding and roguire speoial locstion; suppori. ebe. belore tieir uss

+ authorisad.
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