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Mr, Lyll Johnson

Division of Licensing Regulation
U, S. Atomic Energy Commission
Waghington 25, U, C.

AREA CODE 617 ~ CALTil 2.5508
Do . Ao, A Wt

March 20, 1962

Dear Mr. Johnson:

Will you please authorize transfer to our License SNM-185
under lLease Agreement 126, 5,087.2 grams of SS Net and 4,738,.8
grams of U-235, The metal is in the form of scrap held on ocur
premises under Nuclear Material Draft No. IDO-4000-130.

We are responsible for the recovery and return to Osk
Ridge of the above mentioned metal and a nre economical .
recovery by our company can be made if we incerporate it with ﬂ%
a quantity of licensing scrap of a similar enrichment.

We have discussed the transfer with Mr. H, McAlduff and
he suggested that we receive your approval to traasfer the
scrap frem Program 4000 to 7000,

Since our licemse material is being shipped to TRCOVEry®, -
this week it is of the utmost importance that we rece.v. ;rompt
consideration of this request. Please call me collect in the
event that more information is necessary.

Very truly vours,
D. E. MAKEPRACE DIVISION
Edward O'HNeil
EON:bla
Copy To:
Do E, George, DNMM, Hdgqtrse,

S. Kops, COO - L
H. MoAlduff -
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ACAGO3 1200P EST FEB 23 61 PA218 BC166
B ALAO4S PD WUX PLAINVILLE MASS 23 £105A EST
JOHN LANE US ATOMIC ENERGY COMMISSION “

DIVISION OF LICENSING AND REGULATION GERMANTOWN MD
WITH REFERENCE TO OUR TELEPHOME CONVERSATION OF THIS MORNING
P E WHXERTACL 3TVISION WILL INSIST ON A STATEMENT FROM THE
AIRLINE WHICH 1S TO CARRY THE OKURA ELEMENTS TO SEATTLE THAT
THIS MATERIAL WILL NOT SE COMINGLED WITH ANY OTHER URANIUM '
WHILE IN TRANSIT |

EMCELKARD INBUSTRIES D E MAKLPEACE BIV N WEISS HEALTH AND
SAFETY.

INCOMING TELEGRAM . -
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INCOMING TELEGRAM

1961 FEB 17 PM 2 38

WEKET §a,
. L

ACAGO3 333P EST FEB §7 61 PC107 BF311
B ALAGTS LONG PD WUX PLAINVILLE MASS 17 207P EST
W § ATOMIC ENERCY COMMISSIGN ATTN JOHN LANE
DIVISIGR OF LICENSING AND REGULATION GERMANTOWN Mp
REFERENCEs DOCKET 70-139 SNM~1€5 TELEGRAM 2/10/61 LETTER 2/13/61
SHIPPING CONTAINER FOR OKURA FAST NEUTRON CONVERTER ASSEMBLY
VILL HOLD ALL ELEMENTS IN THE FORM OF A SLAB WHICK IS APPROXINATELY
“3% THICK AND CONTAINS 3.0 KG ¥-235 N6 MORE THAN TWO SUCH SLADS
CO¥LD FIT INTO THE CONTAINER BUE TO ITS CONSTRUCTION SINCE
THIS SINGLE SLAB REPRESENTS THE ENTIRE ORDER
TWO SUCH SLABS WILL NEVER OCCUR ONLY OKE SNIPPING CONTAINER
VILL BE TRANSPORTED T6 MAC NUCLEAR CORP,’ AND To THE FINAL BESTINATION

70139 SHM-~{85 2/16/61 2/13/61 2" 3.0 ¥-335,

- INGOMING TELEGRAM
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D. E. MAKEPEACE DIVISION
" PINE & DUNHAM STREETS

ATTLEBORO, MASS.
ATTLEBORO 1-0090

Ty tle~5-B558
February 13, 1061

.8, Atomic Inergy Commissfon

Division of Licenwing and %guiatifm T R
Germantown, &w,‘mm o -

KTTERTION: Hry John Lane

Refevences: mm w«-w@ SNM'# 165 Telsgram afza/sz

o Gmtlamﬁz :

#ith reference %o ym tah;ﬁ:&m call of a/w/az, the

. following additional informetion should be insoSporated into
our request for llcenes gmendms

t dated ie/e2/60y
Charge welght of 4.6 Kg. U=-258 raiis slaii tm&w safs mase

iimit of T Kg. U-285 (Reg, PID-7016, Tnble 1, Pags 7} forr
thick water reflector, This would amm & safes condition .

in the svent of e cooling éoll z'a:ptum in the ulting rumat.m.

Hot prolled plates will Bs mpam’k&a by 18" sdgo-edge
dupring a1l subsequent opsrations op stwaga prioy to vasuus :
annsaiing (Ref. TID=7018, Page 15, hiules for Interacting Units,
Paregraph 5)s The mmm sntioaling ovepation will be omitted
from the pirocess along wﬁm the r}.aah pimmg apﬁmtimﬂ

M’t&r theé shearing apsra zﬂmw will be divmad inte
lots of six (6) plstes i imon (1525 O gme, Ue255) which will

be separated by at leaat 1% adgﬁ%ﬁge from esch other, vhen

in storage oy tronmit, plates in aaah 1ot will be ntmclked to
form 6 siab which 1s ,548" thick, sonforn with the safe

alab thickmess of C,7" for thick mim' refioction {(fefl, TID-T016,
Table 4, Page 8), In prodess storags 1 dons in & leeima, ugeﬁ
#res mx&av Gritimuty sﬁpﬁmmim.

Route cards and prososs sheots uzzieh w&wl wit;h the mﬁariai,
specify the Cpiticality Control limits applic&bles %o dnel™™
opepation., The pesponeibilit anw adhering to thess 1imits rests
with tha aros sup»ervuw who tum. is mmitwaa hy aritieanty
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* INCOMING TELEGRAM
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ACAOOS S17P EST FEB i0 61 PB328 BESEO & i -

B ALA154 LONG PD WUX PLAINVILLE MASS 10 513P EST
JOHN LANE U S ATOMIC ENERGY COMY
" BIV OF LICEMSING AND REGULATIONS GERMANTOWN MD
REF: DOCKET 70-139 SNM-185 WITH REFERENCE TO YOUR TELEPHONE

. CALL OF 2/10/61. THE FOLLOWING ADDITIONAL INFORMATION SHOULD
BE INCORPORATED INTO OUR REQUEST FOR LICENSE AMENDMENT DATED
13/23/60: CHARGE WEICHT OF 4e6 KCo U=235 FALLS WELL UNDER SATE
MASS LIMIT OF 11 K€ U-235 (REF TID-7016, TABLE 1, PAGET) FOR
THICK WATER REFLECTOR THIS WOULD ASSURE A SAFE CONDITION IN
THE VENT QF A COOLING COIL RUPTURE IN THE MELTING FURNACE HOTE
ROLLED PLATES WILL BE SEPARATED BY 12" EDGE-EDGE FURING ALL
SUBSFQUENT OPFRATIONS OR STORAGE PRIOR TO VACUUM ANMEALING
(REF TID-7016, PAGE 13, RULES FOR INTERACTING UMITS, PAR 3)
THE VACUUM ANNEALING OPERATION WILL BE OMITTED FROM THE PROCESS

ALOMG WITH THE FLASH PICKLING OPERATION AFTER THE SHEARIMNG
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INCOMING TELEGRAM




OPERATION, PLATES WILL BE DIVIDED INTC LOTS OF 6 PLATES MAXIUM
(1320 GMS U-235) WHICH WILL BE SEPARATED BY AT LEAST 12" EDGE-EDCE
FROM EACH OTHER WHEN IN STORAGE OR TRANSIT, PLATES IN EACH

L6T WILL BE STACKED TO FORM A SLAB WHICH IS 342° THICK, To

CONFORM WITH THE SAFE SLAB THICKNESS OF 0,7° FOR THICK WATER
REFLECTION (REF TIB~7086 TABLE 4 PAGE 8) IN-PROCESS STORAGE

IS DONE IN A LOCKED, CACED AREA UNDER CRITICALITY SUPERVISION
ROUTE CARBS AND PROCESS SHEETS WHICH TRAVEL WITH THE MATERIAL
SFECIFY THE CRITICALITY CONTROL LIMITS APPLICABLE To EACK OPERATION
THE RESPONSIBILITY FOR ABHERING TO THESE LIMITS RESTS WITH

(THE AREA SUPERVISOR WHO IN TURN IS MONITORED BY CRITICALITY
CONTROL PERSONNEL. THE BIMENSIONS OF THE TANK Te BE USED FOR
PICKLING OF THE HOT ROTLED PLATES ARE 12" VIBE BY 847 LONG

BY 12" RIGH THE VOLUME OF SOLUTION TO BE USED IS 5 CALLONS

INCOMING TELz 3940
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SHIFMENT OF FInISn #II0ES TO M&C MUCLFAR CORPORATION WILL
BE MABE IN THE SAME CONTAINER WHICH IS TO BE USED FOR FINAL

SHIPHMENT, A DRAVING OF THE CONTAINER WILL BF SENT UMDER SEPARATE

COVER THERE WILL BE NO COMMINGLING OF URANIUM DURIMG‘SHIPMENT
19 AMﬁ FROM M&C NUCLEARe A LITTER WILL BE SENT CONFIRMING THE
ABOVZ STATEMENTS WE WOULD APPRECIATE YOUR PROMPT ATTZNTION
TO THIS MATTER

EMGELHARD INDUSTRIES D & MAKZPEACE DIVN N M WEISS

70-139 SNM-185 2/10/61 12/23/60 446 U-235 11 U-235 TID-7018
L 7 12° TID-7016 13 3 6 1320 U-235 12° 342" o 7 TIB=~7016 4
8 12° g4 f2v s,

INCOMING Te165R28




UNITED STATES
ATOMIC ENERGY COMMISSION

WASHINGTON 25, D.C.

B2CHIEF, NUCLEAR MATERIALS SECTION
IN REPLY REFEmEHsmﬁ m
DIV. OF LICENSING AND REGULATION
USAZG - GARMANTOWN, HARYLAND ROUTING - COLLECT

ENGUTHARD INDUSTRIES, INC. JULY 29, 1960

D R MAKEPEACE DIVISION

ATTLEBORO, MASSACHUSETTS

ATTENTIOH: M. WEISS _

TOUR LICENSE SM¥-185 AMENDED THIS DATE T0 AUTHORIZE MODIFICATIONS IN SHIPPING
CONTAINER IN ACCORDANCE WITH THE PROCEDURES DESCRIBED IN YOUR MESSAGE OF

JULY 26, 1960. REFERENCE DOCKET NO. 70-139.

- T@elrelessesis
8250 a.nm.

Bxt. L593

Am. No. C-159

@MM/Y7
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ACAOOE 317P EDT JUL 26 60 PB213 BB43S R0 b
B ALAOS7 LOMD PD WUX PLAIMVILLE MASS 26 200P EDT

U S ATOMIC ENERGY COMMISSION, J C DELANEY

DIVM LICEMSING AMD REGULATICHN GERMAMTOWH I4D
REFERENCE DOCKET 70-139 SNM-135 FEASIBILITY REPORT DEM~10,

DRAWING SK3, SHIPPING COMTAINER FOR FOUR WTR FURL ELEMFNTS |
REQUEST AMENDMENT TO OUR LICEMSE WHICH WOULD PERMIT MINOR MODIFICATION
4 TC OUR PROPOSED SHIPPING CONTAIMER FOR WTR FUEL ELFNENTS

AS FOLLOWS: NUMBER OF FLANGED SUPPORTS TO MAINTAIN CENMTER SPACTIHG
REDUCED FROM FOUR TO TWO WITH FOUR 1™ CUT OUTS S0 DECPEF APART

SFACE BETWEEM INNER CONTAINER AND OUTER CONTAINFR TO BE COMPLETRLY
FILLED WITH VERMICULITE AS PACKING MATERIAL CONFIRMING LETTER
AND SKETCH WILL FOLLOW WE WOULD AFPRFCIATE YOUD PROMPT ATTENTION

AS VE WOULD LIKE TO MAKE OUR FIRST SHIPMENT BY AUGUST 3

ENCELHARD  INDUSTRIES D E MAKEPEACK DIVN N WEISS

INCOMING mssm

70-13% SHM-185 =10 SK3 WTR 1" 90 3,
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UNITED STATES
ATOMIC ENERGY COMMISSICN

WASHINGTON 25, D. C.

IN REPLY REFER TO::

LA ¢ B Jun 211960
Degizet No., TO-139

Atbemtliony Nr. John ¥, Durend
‘ Businaes Masager

Gamtlomeny

MWismumWﬁmmmmnst.
pEo-

dated May 17, 1960, with which you reguested zpproval ef
ceduves for selutdens of 25.508 emriched uwzmaium,

It 46 our opimion thet the 18 gage izmmse oemtaimer that yom heve pro-
pessd is ned stewetvrully sibetentisl emough fer shipmouts of this
W. xtummmtmmrmmrawam eqprivalent to
e 10 stedrlose sYesl pips, with weldod botten and flanged end
p&omw. An emmmpls of sush & ecateiner i3 showm o page N7 eof
$ID-7019, *Oudde o Shipment of G235 Eurished Urariws Materials®,
Pwrefera, 46 ¥Will be necsessery for ysa %0 provide additiomal inforwa~
tien %o either jestify tiw adoquuoy of yuur proposed ceaftalmsr o o
mmnd your regaesté by the inclusion of @ mere steustarelly sowmd Lmmer
mrmmmmmmamwum

Wmumummtmemmmmmuwmmu
ccudinmed with your shipment sszoute to the selected refiner, :

mmsuwmmmm,mmlmmumw

Vory twoly yours,




(ENGELHARD INDUSTRISS, INE. )

D. E. MAKEPEACE DIVISION

PINE & DUNHAM STREETS
ATTLEBORO, MASS,
ATTLEBORO 1-0090

way 17, 1960

tnlted #tsates Atomle Fnergy Commlssion -
Germentown, ¥aryland ' d

Attention: J.0. PDelanesy~licansing Hrench
”&ﬁwﬁials %r&nch

Refeprences IWH« 195 - ﬂaexat THw18%
Subjeet; Resuest Por Amendment To Ship Aeid Sclutions )
tentlemen s

In connection with our nuslesr fusl fabriesting sctivities
and in particulsr the manufacture of the core for the Enrico Ferml
Tust Braeder Heactor the requirement has arlsen %o btransport en
seeumulation of seversl contalners of acld n!»klﬁ golutions :
sontaining 25,48 ? enr*eh&é uranium from ocur Flalnville Yassschusetts
fabricating plant to a llesznszed commereisl ?sf?na? of snriched
vranluam, This actlion rgguip&g an aumendment to our llcense,—

T, ¥, ¥akersace requssts furither samendment to 83185 sutherizing
the shipment of acid eolutions contalning £5,6% anrich&ﬁ/zfaﬁidm £
8 Gﬁﬁ?ﬁ?&L&1 r'fimar for rep ucesyiﬁg. ”ha%@ $e1uﬁiars ar@ 1Fraﬁeé

srbry 4mns. {st. 9$¥—S R v. k., u@at*an 1% ;awe Z?W} ”h@

piakling operstion is performed in order to galvaap ag much urenium

a8 possible for reewcling purposss In ths e-urse of thils operation,
seme of the wanium soes into sol: tieu,a&b & %i%% thﬁ eoppey , nickel,
and zireonium which ig belng remsved. This operatlion ls cgne in
batehes of 8 1iters of solutien and avsrages 50 srasme U-235 per batoh
with individual varistion ruaning from 18 %o 1¢D srams, D285/

FaN

%g pﬁ m;;m_’qn:mﬁiﬁw :“Tw@;ﬁw

i sed 4_
it ;
st e |




J.C. Dslaney
mited States Atomie Fnergy Commission
Germantown, Maryland \ ' Page Two

We propose to ship these solutions in containers holding a
paximum volume of 12 liters with 2 maximum nass of 350 grams U-238
per container., The contalner will consist of a 58 gallon oren head
steel drum which contains a 6-1/2" diameter galvanized cylinder
closed at one end and centered in the drum by msang of & wooden
support. Three one gellon polyethylene screw cap Jars will be
inssrted into the eylinder in an end to end «onfipguration. The Jars
are &% in diameter and 11" tall, Veralcullite will bs tightly
packsd at the top and bobttom of the eylinder and between each jar,
A top cover will then be placed over the eylinder and the barrel
will be sealed for shipment,

The criticallty Justifieations for this contalner are derived
from TID-7018, Guide To Shipment Of U~-£35 ¥nriched Uranium “aterlals,
For a 30% enrlchment uranium solution, the infinite eylinder dlamefer
ig ziven as 8.3" (Ref., TID-7019, Table TT: page 13), Since our
polyethylene containsrs are &% in dlameter, this ocritsrionm is met,
Also, in table T3 page 12, the meximum permissible value for U-E35
solutions is gilven as 380 grams which will be adhered to as our
1imit, The specing beitween adjacent containers 1s maintsined at
18" edge to edge or 24" center to center by virtue of thelr Jesign.
Thisg is in asccerd with the minlmum spaecing for 55 gallon drums
listed in Table X} page 20 az 1.5 ¢t, for an in line array.

We propese to ship & maximum o¢f 5 of these conbalners in an in
line erray. The barrels will bs shored to é=zaure that this 7
configuration is malntained in transit. 7In the event that the reflner
to be selected ls Irvingbton-Baker Division of Ergelhard Industries,
shipments will be made via Baker truck to be loaded and shored by
D, ¥, Makepedee personnel, There will be noe other uranlum transported
on the wvehicle with these shipments, :

If other llgensed commerclal sources are expl-ysd, the =ame
method of shipment will be used with D, ¥, ¥akepeace personnel loading
and shoring the refinerts truck,



Page Three

We will appreciate yowr =arly action and decislon on ocuwr-
request., Jollect telephone calls wlill be accepted on this
subject 17 they wlll expedites the processing of this request,

i?e:sfry truly yours,
D, £, YAFEPEACE DIVISICHE

A ; A )\j\\/ J DR A

John H. Durant
Bua}im g8 ¥anager

JHD/ jet | ™

Fnelosure: Drawing #50065 container
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). E. MAKEPEACE DIVISION

PINE & DUNHAM STREETS
ATTLEBORO. MASS.
" ATTLEBGRO 1-0080

July 9, 1959

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

Attentions HMr. J. C. Delaney, Chief
‘Licensing Branch :
Div., of Lincensing and Regulsaiion
Reference: Docket 70-~139, Special Nuclesar
Material license #185,
our letter of T7/3/59

Gentloemen:

Enclossed you will find drawings of the
birdcages which we anticipate usling for storsge
of the PRDC 25.6% enriched uranium derbies as
mentioned in our license amendment request of
7/3/59., These drawings were inadvertently left
out when our application was mailed and ghould
be congldered as & part of our application.

We hope thet this omissfon did not
inconvenlience you.

Very truly yours,
ENGELHARD INDUSTRIES, INC,

/\l . \

fo ‘o,
A whoen A e

_Norton M. Weliss
Criticality Officer

?

NMW: jo
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s, o;f}/’éﬁa7y.
/

v
Sy
.)}\)



VUL

AEL IR : Lzl

of i pewm

owet ﬂfzon‘ otRs

PROVIDENCE, RHODE ISLAND




TOUR LICENSE S04-105 AMIIED TUIS DATE 70 AUTHOR _ ]
- me IN ACCORDANCE WITH EROCERURES DED j , > Bt

CATIONS OF DECRMEER 9, wm&muaﬁ, KARSHE 3, ma,
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Eor Dw of lnspectlon ‘

D. E. MAKEPEACE DIVISION
PINE & DUNHAM STREETS S
ATTLEBORO, MASS.
ATTLEBORO 1.0090 - -

u, 8, Aﬁﬁ _

. €,

yoind H . gagag»islg Liwm pras
o Rooslve ve Bufichod frantus

Mula _nf P tﬁag m@ie&a&
ying %hi& mteria) foy
oF £ “will be willing 6
izx iﬁa& mm‘mw of ex-

very amiy yours,
- D Be %Kﬁ?‘?}&ﬁﬁ DIYISION

Rupiness Wﬁ&gﬁ!‘

msl’iz .
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A For DIV of lnspec"’ @

ENGELHARD INDUSTRIES, INC.
D, E, Makepsace Division

Request for Amend%xen# to License SNM-185

or
An Additional 330 Kg, Contained U-235
' AEC Docket 70=139

D. E, Makepoace Division requests that its Special Nuclear Materials
License be further amended to permit the storage of 25.6% enriched uran-
jum derbies containing 330 Kg. U~235 at its Attleboro Plant located ab
the corner of Pine and Dunham Streets. This plant is a three story
building of wooden consiruction occupying approximately 150,000 sq. ft.
of space. Activitles conducted in this bullding include material pre«
paration and metal fabrication peritaining largely to the precious meials
industry. ‘ : : ' . o

The vault which would be used for storage of the uranium is locased on
- the ground floox of this dbuilding., It is constructed of 12" thick re-
inforced congcrete and has a safe door which is 18" thick by 78" high by
324" wide. Dimensions of the vault are 12 £%, wide by 20 f&, long by

8 fL. high, The vault is aboubt three feet above regular floor level to
minimize the possibllity of flooding. 'No other material would be stored
in this vault with the uranium, A qualified person in the Attleboro
Plant shall be &ppointed as a deputy of the criticality officer to assumeo
responsibllity in case of an incident. This person will be instructed by
the critlcalivy officer as to the proper action to be taken in event of
an emsrgsncy. ' . '

The derbies will be stored in steel birdenges as shown in the attached
drawing with a maximum of 6,8 Kg, of U~235 per cage, When the derbies

: are received at ow Plainville Planb in the Dawvison Chemical Company

5. birdcages. They will be removed, weighed, and placed in DEM birdcages.

= These. cages will then be sealed and transported 4o the Attleboro Plant

-+ via DEM truck facilities under the supervision of a qualified person.

They will be unloaded from the iruck and transported immediately to the

vault for gtorage. While in Abtleboroc, the.derbies will never be ocutside
of the sealed cages. When nhecessary to usa some of the material at

Plafnville, it will be transported there viaz the DEN truck in the sealed
birdcages, ' .

An audible gamma radiation monitor (Eberlinme RM~2) will be installed in

the vault for the duration of the time that the enriched uranium will be
stored there. In addition, an evacuation procedurs will be drawn up and
‘distributed to plant persomnel. . '



s

ENGELHARD INDUSTRIES, INC, July 3, 1959
D. E. Makepeace Division ARG License SNM-185

The criticality officer or his representative will bs the only peracns
authorlized to pesscass the vault corbination end will be present at sll

loading and unlesding operaticns, =) .
Ao, Y. Y)eivs

BY: FRorton Weiss
C Qritlecality Officer

Z
/gﬁ@%g%bmtac/

APPROVED: (. H. %afcd/-
Plant Manogor

W/ on
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D. E. MAKEPEACE DIVISION

PINE & DUNHAM STREETS
ATTLERORO, MASS.
ATTLEBORO 1-0080

April 30, 1959

United States Atomic Engergy Commission
Licensing Branch :
Washington, D, C.

"ATTN: Mr. Charles McCallum
Gentlemen:

Please refer to ocur correspondence under Document 70-1-39
with regards to the amendments to extend our special Nuclear

" Metals License #185 to 250 kilograms of contained U-~235 as
enriched metal,

We have replied to the comments which were given in regard to
build up of material in pickling tanks as well as comments re-
‘lating to avoldance of criticallty duﬂlng shipment.

We hope 1t will soon be possibls for us to receive our fully
amanded license which will permit us to proeeed with the manu-

facturing phases of our core contract with Power Reactor Develop-
ment Corporation.

Very truly yours,
DIVISION

D. MAKEPEA(?

JHD/ bé
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US ATOMIC ENERGY COMMISSION, ATTN CHARLES MCCALLUM

LICENSING BRANCH | “
REFERENCE DEM LETTER APRIL STH AND TELECON 4/17 MCCALLUM
®NCERNING TRANSFER OF SAMPLES BETWEEN DEM AND NMI
BALYTICAL SAMPLES OF ENRICHED URANIUM WILL BE TRANSPORTED
BETVEEN DEM AND NMI IN ACCORDANCE WITH FOLLOWING
UMITATIONS: OUTGOING SAMPLES A MAXIMUM OF 70 GRAMS OF
B35 PER ONE GALLON PAIL ALSO MAXIMUM OF ! PAIL PER
SIIPMENT INCOMING ANALYTICAL RESIDUES A MAXIMUM OF ONE CARBOY OF
SOLUTION AND t PAIL OF SOLID MATERIAL TOTAL QUANTITY
®MBINED 350 CRAMS OF U235 PER SHIPMENT

ENTELHARD INDUSTRIES D E MAKEPEACE DIVN

C A CANHAM | | |

$111P

o 4/17 70 U235 1 1 350 U235,

R AC V¥UELT4 Ty MED

A CERRE
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1y, k.o N Ahlil'}j;.\t I DIVISIOGN
PINE & DUNHAM STREETS
ATTLEBORO, MASS.

April 9, 1959 ' o ATTLEBORO 1-0090

U, S. Atomic Energy Commission : -
Washington, D, C,

Attention: Mr, Cherles HoCallm, Licensing Branch - Divislon of-
Civilian Application

Subject: Amendment to DEM Feasibility Report #DEM-S.

Reference: DTEM Application Dated January 13th, for
- Amendment to Licence SNM-185, o

Gentlemen,
In connection with the above application and subsoquent telephone

conversations with Mr, Charles McCallum we submit the following
amendment to allow us to receive and ship snalytical samples of

_enriched vraniwm to Nuclear Metals Incorporated, Concord, Mass,

DEM desires authorization to receive and.ship 25.6% enriched uranium
chips to be used as anslytical samples in conjunction with PRDC Project.
These chips will be shipped from Davison Chemical Company in glase
serew cap bottles each containing spproximately 30 grams of chips

(7.7 gms., ¥=-235)., These samuples will be shipped 1n & metal birdcage

of the same construction as those ussd to ship ths enriched derbies.

A maximum of 8 semples will be shipped in one birdcage by Davison

(62 grems. U-235)., ‘ ' '

DEM will unpack the birdcage and weigh each bottle of chips on an
analytical balance. Samples for analysis are to be sent to

Buelesr ‘Metsl#, They, Concord, Mass,, via TEM truck. These samples
will be shippsd in the same glass bottles and wrspped with a protective
nater!eal to prevent breakage. The glass bottles will be inserted into
one gallon ¢overed steel pails (max., 7O grms., U-235/psil) and shipped
to KMI.

W Sl e :
FHI wilﬁ*aﬁetumwmbéfdﬂowing types of analytical wastes:

-1, Solutions - will be shipped in pelyethylene cerboys diluted
RN to a concentration not to exceed 2 gms. U-235 per liter.



*

UeS. Atcmic Energy Comm,
Mr, Charles McCallum
April 9, 1959

Pege 2

2. Oxides -~ will be packed in glaés, screw cap bottles, if
the ssme contasiner type as the original samples (1 gal, pails)
max., quantity 70 gm, U-235 per pall. .

3. Chips - wlll be packaged together with the oxides in the
same contsiners (max. 70 gms, U-235 per pail including the
content of the oxides),

Interim ﬁgréemont by telephone or telegram to allow the se samples
to bs shipped would be much eppreclated since the time factor is
extremely critical in our current program.

Very truly yours,
D..E \HAKEPEACE DIV ISION

5

C. A, Canham
Project Manager

CAC: de
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(E’NGELHARD NS TRAE.S, /NC'.)

D. E. MAKEPEACE DIVISION
PINE & DUNHAM STREETS
ATTLEBORO, MASS.

m‘glﬁ %ng?g 1-0090
April 18, 1961

.8, Atomie Eneygy Commission
Division of Licensing end Regulation
Germantown, Harylend ‘

Atbention: ¥r. Joseph C. Delansy Chiefl
‘ ' Fuolesr Matepriamls Section ’

Reference: Baakat 70-13%; SNH-188

Sub joet: Request Lfor Amendment to Hix shiymanhs ef’ FRDC
and OP~5 Material.

Gentlemeny

- In ordey to fulfill ¢urrent sehaanling regulrements,
D.B. Hskepedoe Division requesis an smendment to BN
Licerise 185 to yermik mixed shipments of enriched uranium
to Fuelesr Metals, Ine., Concord, E&ss., subjeat to the
following eondltions:

currvent license amendments allow shipmoent of enriched
ingoets and caaned sluge in quantivies and contsiners as
- outlined in Peasibility Heport DEi~B, Revision A, Sept. 4,
1888, This material is to be fabricated into PRDC Enrico
Permi Faat Broeder Hesctor fuel elements. The maximum gquantisy
of this material to be shipped to Nuclear Hetals will be the
ggg%ggleat of four snriched Ingots or & total of 54 Kg.

In a&di%ian to FRDC wmsberial, DEM proposes to ship
enriched uranivm-aluminen somposite billets which are to
be extruded &s fuel tubes for the Argonne CP-5 Reactor,
Prawings of the composites billet (Mo, 1113-5) are enclosed,
Each billet containe two uranium-sluminum fuel rings with
& maximm U-285 leading of 76.5 grams each, The e x mum
billet loading 1s therefore 153 prame U=-R38,

JUR 15 1961

T
n ~.M«u1..‘.§VEM



U.8. Atomic Energy Commission Page 2. April 18, 1861
Mr., Joeseph C., Delaney -

It is proposed to pack two composite billets (306 gms.
U-235) in a 8 gallon steel bucket. Packing msterial will be
added to prevent damage to the material while in transit.

A maximum of three such buckets fastened to the truck at a
12" edge-edge distance from all other enriched uranium will
be shipped to Kuclear Metals via DEM truck,

Justification for the individual units are taken from
TID=7019, Table I, which lists 350 gms., U~235 rs the maximum
permissible valus for sny U~235 enrichment. The spacing
eriteria were taken from TID-7019, Ssction 3.3, 1.d.

We trust that sufficlent information has been presented
to allow amendment $o our license. Further information will
be supplled upon request to the writer.

Very truly yours,

Uedan . We,

Horton M. Welss
Health & 3Safety Msnager

NMw/al
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Attentions Fr. Jotm H. Durant
Business Representative

Gentlemens

Enclosed is Special Fuclear Haterial License SWi-185 amendsd to
authoyize you to recelve snd store wraniwm metal ingots 1H &etol
nce wiih procedurss described in your Jamary 13, $o05 submisston.

In order that we may cooplete our revieow of youwr Jamuary 30 and
#arch 3, 1959 applications, you should submit evidence indicating
that the 1iwit of 350 grems of U.235 dissolved in the plekling
solubion weuld be safe in view of the fact that additionsl 235
will be presout in the bath as undissolved inget. 3ince you state
in:w we application that the method of deterwmining the amount of
V=23 in solution will be from the weight losg of the ingol dxring
plekling, you should alse inform oz of how you will compensate for
mmmtmoftmmwmm%m@mm
wanivn enterirg inbo solution, Ifmuinamﬁ!mtallwaighb
Msmmaﬁ,maheﬁdmmte.

In regard to the shipping WanWMB
applicatim, you should mﬂd&mmﬁhm poptrols you will use
to assure that lnadvertent erificality will not bs brought sbout
by neubron interaction between your maberisl aad other fissionsble
naterial which may be encounfered during shipment arat points of
Intermadiate storage.

Very truly yours,

Je G Delaney ‘

Chdef, Muclear %ata’i.als Sechion
Iicensing Branct

Diﬁsim of I&eming and Regulation

Inclosures

{ Ltare SI-185, as amended
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FROCEDURES AND CONDITIONS DESCRIZED IN YOUR Amxwm or
mmum 9, 1962, FOR LICENGE AMENIRMENT,
IN REVIEWING YOUR REQUEST WE MUST ASSUME THAT THE 5-IRCH DIAMETER
memmmmmmmmmemmsmmm R BECOME
ERATED, HOWEVER, SINCE TARLE X, TID-7010 APPLIES IN THE CAYE OF OXIDE
SHIBMENTS OF TNIS TYPR 70 smwarawmmmmwxmm mmn |

o Amcﬁmmx., REPERENCE DOCKEL 7@-139

tate Health DIV. OF COMPLIANCE
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., F. MAKEPEACE DIVISION

PINE & DUNHAM STREETS
ATTLEBORO, MASS.

ATTLERORO 1-0090

Phone: No. Attleboro
MYrtle 5-9358

United States Atomlc Energy Commission
Division of Llcensing and Regulation
Germantown, Maryland

Attention: Mr. Donald Mussbaumer

Reference: Docket 70-~139; SNM-185; Our letter of January 5, 1962
Davison Chemlcal Company: Docket 70-143; SNM~124

Gentlemen:

As indicated In our letter of January 5, 1962, we have a conslderable
quantity of enriched uranium-containing scrap materlal which we anticlpate
shipping to a refinery for reclamation. In order to effect this reclamation In
the most economical manner, we propose to convért the metallic uranium to the
oxlde form before shipping. The procedure to be used for ox!datlon of the uran-
fum will be as follows: ' ‘

The uranium-alloy (90% U, 10% Mo, 25.6% U-235) wlll be cut Into pleces
no greater .than I'' In length, and will be spread In a thin layer (iess than
1/2* high) In a stalniess steel tray which Is lined with refractory powder.
The maximum batch welght to be used wlll be 5 kg. of alloy, corresponding to
1.15 kg. U~-235. After loading, the tray wlll be charged Into a &' dlamster
horlzonta! electric furnace which will be brought up to a temperature of 800 -
900° C., where 1t will be held for a perlod of time necessary to effect 100%
oxldation. Oxygen or alr will be Introduced at a metered flow rate to ald In
the oxidatlon of the uranium. The furnace deor wlll be exhaust vented, wlth
vapors belng pulled through a ceramic pre-~flliter and then an absolute filter.
After oxidatlon has been completed, the contalner will be covered and allowed
to cool In an enclosed hood.. Nhen..cool:-the ox!de will be vacuumed from the
contalner Into a polyetH réﬁéfﬂagggdzik 1ng ans'Industrlal vacuum cleaner
equipped with an absolut Gﬁﬁgﬂé§-“e'4é exhaust vent. The bag will be welghed,
and they placed in a 43/ REGREYES metal can 1O long for storage prior to

shipment. s
e Fes 1410 28 AR
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United States Atomic Energy Commisslion ' February 9, 1962

-2 -

The shipping contalner will conslist of a 5" dlameter schedule L0 pipe
which I8 waldad In position In the center of a 55 gallon steel drum. The top
of the plpe will be flanged and gasketed to prevent any access of water, Three
metal cans contalning the oxlde will be placed In each plpe which will then be
sealed for shipment,

Thls contalner design has been previously submitted, and approval has beén
recelved by Davison Chemical Company (Drawlng No. RMG-46, Bureau of Explosives
Permit Mo. 1078) for a maxlmum U-235 limlt of 11 kg. of oxlde per contalner. We
propose to recelve smpty contalners from Davison Chemical Company, pack them with
material, and return for reflning via exclusive use vehicle,

Criticailty crlter!a which were used In determining the nuclear safety of

thls oparation were derived from T1D-7016, Rev, 1, spec!fically from flgures 3
and 4, page 15. Assuming that floodlng occurred in the tray which Is 5" x 40!

x I—I/T' high, the H/X ratlo for the batch size of 1.15 kg. U-235 has been de-
termined to be 105.5, corresponding to a U-235 density of .235 kg. per llter.

A sefe thickness for the above conditlon [s seen te be greater than 1.5" from
figure 4, We propose to IImit the thickness of uranium to 1/2"" maxImum which
will be safe under any conditlons for [solated slabs,

In order to determine the safe mass to be packed In the shipping contaln-
er, we have used data from flgure 3 which gives safe diameters of Isolated cyl-
Inders. We have determined that a maximum mass of 6 kg. U-235 per contalner will
be safe assuming full flooding conditions. Thls has been determined by the H/X
ratlio which Is calculated as 27.6 with a U-235 density of .62 kg. per llter.

The data from flgure 3 shows a maxImum safe dlameter of 5'' under the above con-
ditlons.

Qur shlpping criterla have been derlved from TiD-7019, table X, paga 20,
Since the Inner plpe contalning the fisslonable materlal will be gasketcd and
bolted, we have ruled out the possibility of Internal flooding. The mater]al
will thus be consldered as a dry salt and will fall within such 1imits as are
specifled In table X. The safe spacing for an Inflnite square array of 5" dla,
contalners 2.5 ft. long !s given as 18" edge to edge. OQur contalners assure a
19! edge - edge conflguration by virtue of their constructlon. Angle Irons In
the form of a tripod wil!l be welded on each barrel to prevent stacking.

Ye propgse to ship thirty (30) barrels in two (2) parallel rows of 15
each on an exclusive use vehlcle. All barrels will be braced sufflclently te
prevent movement while In transit. Solld angle calculations have besen per-
formed to verlfy the safety of the proposed spacing. The Interactlen solld
‘angle between the central contaliner and an adjacent unlit has been determined
to be 191 steradlans., The total solld angle subtended by all contaliners en
the central contalner Is less than 1.88 steradians. Since the k for a 5"
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Unlted States Atomic Energy Commlsslon February 9, 1962
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dlameter cylinder 1s 0.58 (Ref. TID-7019, Table X, pege 19) we find that the
maximum allowable total fractlonal solld angle for thls multiplication facter

Is 25% of 4 T steradians. Our total selld angle of 1.88 steradlans s equiva-
lent to only 15% of 4 T7 whlch assures us a safe conflguration with an addition-
al safety factor. The proposed shipment therefore will meet the provislens of
TiB~-7019, table X, and paragraph 3, pages 20, 22, and 23.

This request by virtue of Its neture will serve to cancel our previcus
request of January 5, 1962. We trust that sufficlent Informatlon and Justifi-
catlion has been transmitted to allow for a rapld, although complete, evaluation
and subsegquent approval. It Is extremely urgent that we begin scrap recovsry
as soon as possible, and therefore, It Is requested that your [Immed|ste atten-
tion ke devoted to this metter. Should further Information be required, do
not hesltate to contact us by collect telephone call,

Very truly yours,

ENGELHARD INDUSTRIES, INC,
D. E. Makepeace Dlvision

L Tl W oo

Nerton M. Welss
Health & Safety Manager

NHW par
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D. E. MAKEPEACE DIVISION
PINE & DUNHAM STREETS
ATTLEBORO, MASS.
ATTLEBORO 1-0090

Phone: No. Attleboro
MYrtle 5~9353

Unfted States Atomic Energy Commisslon o)\ > hibit:
Slvision of Licensing and Regulation "&‘?} lmusmg&fegusmﬂ/

Germantown, Marylend : /e .
o S N /GS\\’V

Attention: Hr, Ec’mald Nissbaums¥ -

Reference! Docket 70—139. SNM-185

Subject:  Request for License Amendmént £o Authorize Shlpment
of Enriched Uranfum Scrap to & Reflnery

o el

Gent Jemens

In the course of fabricating two core loadings for the Enricoe
Fermi Fast Breeder Reactor, we have sccumulated a considerable quantity of
serap mater{al which must be sent to a refinery for recovery of enriched
urailum, Tt is our Intention to package and ship thls materfal via exclus
slve use vehicle In accordance with safe criticallity érlterfa. Thers I8 &
possibility that & certaln quentity of the scrap may ba seat to a potential
user rather than to the reflnery; however, the crttleaiity erlt«rra will be
the game In elther évent,

feion of the materhi ts 907 uranium, 107 m!ybdenum alloy,
with a 3-235 enrichment of 25.6%. Some of the material is clad with 2ircone
{um, while the remainder 1s bare alloy. The sc?a# is broken down into the

following categorles #nd uu!ghts*

_ ot 1 Approx. slgg-v :

1. Solid scrap 1.5 dia. x 1" length 39.2
2. Melt skall frmgu!ar chunks 27.4
3. End croppings  .310% dia. x $'-1¢ 4.6
b, Turnlogs & saw chips Compacts 3" dia. x ¥ thick 31.2
5. Pin scrap 58 dia. 2 ¥ (zlre cled) 52.0
&, Sludge, snmepings, :

ste. " 28 _
, : e | Tatal 7158.2 kg.



United Statss Atomic E Jariigry 5, 1962

rs which will be used for packing the scrap in cate-
3 ) insist of steel pipe 24 {n diemeter by 36" Tong,
a3 ¢ plpe which Is welded to & 1 stes] platé support.
awing (No. 5903#, Rev, A) shows the constructiofl and épacing
Ich hab‘prévfous1y bsen dpproved for storags of snriched
ns. will be bolted to the bed of & 40 foot traller In
F to pr } t while In transit. The minfmum spacing between
éant unlts will be 18" edge to edge.

or
adj

The maximum number of unlts to be placed aboard the truck will be
Lo, arranged in two pardliel rows of 20 units each. Material to be placed in-
slg? éach contalner will be Ilmlted to mass In accordance with the following
table: .

Description - Max. U-zzélcontalher (kg.) Reference

1. Solid Scrap 5.0 TID-7016, Rev. 1,
Fig. 3

2. Melt Skuld ' 1.5 TID-7016, Rev. 1,
: Flg. 3

3. End cropplings 5.0 TID-7016, Rev. 1,
. - Fig. 3

L., Chips & Turnings 1.0 TiD-7016, Rev. 1,
Flg. 3

5. Pin Scrap 5.0 ‘ TID~;7016, Rev. |,
Fig. 3

Materlal in categories !, 3, and 5 when packed will have a U-235
density of 1.72 kg. per liter and & corresponding H/X ratlo of 20.8 assuming
full flooding. Since the U-235 density of the proposed contalner 1s greater
than the density corresponding to the H/X ratlo In flgure 3, a correction fac~
tor of .581 (Po/P) has been applied to the container linear diménsion of 5'',

The corréction factor ﬁlveé a maximum safie diameter of 2.9'i under full reflec~
tion conditions. Since our container ts 2. 5" in d!ameter, 't m&ets this cr!-
'“terion for individual unit safety.

Since the skul! material is Ih the form of Irregular chunks, a more
restrictive 1imit of 1'5 kg. U-235 has been established as maxImum pér individual
contatner. The H/X ratlo has thug beén caTcu%ated as approximately 53, with a
corresponding U235 Since this zorrésponds to
the density valué as shown 1n figure 3, no correction Factor need be applied.
However, the 2.5 diametér pipe will serve as the contalner For the skull g!v!ng
ug an addftional safety factor.

Turnings and saw chips will be shippsd in birdcages consisting of
& 5 diameter plpé ceénterad In & cublcal framework of 14" welded angle iron.
Cube edges will be 2 feet long, which will #gsuré a spacing of 19" edge - edge
betweeni adjacent units, |nnér metal containers will beé of sufficlent dlameter
to fit Inside the 5 pipe. The turnings will be shipped in the form of com-
pacts approx, 3" In diameter by ¥ thick, placed under sufficlent fuel oil to
cover them with a laysr of at least 2 on top. A sketch of the birdcage con-
tainer Is enclosed for reference,



United Statss Atomlc EndFgy Comnl.

lated to be Sh
' b,flgu?e 3, &

. from TTﬁ-?Ois,

20 1n all casas, assum-

id uranfum,” We propose

L ual unft€ which is In

: t &n Tte sq ray of 51D con~

, : t. Tong. when fndlvidual contalndré have béen packed,
aled, and pipé céps securély attached. The maxImum aumber of

ccﬁtarﬁers té be shipped I any ofie truck load will be 40,

Solld angle calculations have been made In accordance with TiD-7016,
Pages 34 ~ 36 to further assure that interaction between contalners will not
gxceed safe 1imits, The solid angles Subtended by central units of the pipe
and birdcage contalners are .169 and .105 steradians respectively, which are
well below safe 1fmltss. :

We trust that sufficlent Information and justification has been
submitted t6 allow approval of our request in a minimum length of time. Should
further Information be required, please contact the writer by collect telephone.

Very truly yours,

ENGELHARD (NDUSTRIES, INC,
D. E. Makepeace Division

R s

N. M, Wefss
Health and Safety Manager

NMW :pmr
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D. E. MAEEPEACE DIVISION
PINE & DUNHAM STREETS
ATTLEBORO, MASS.
ATTLEBORO 1-0090

Phonat w: &tﬂwﬁ
C #freie 5.9358

Unlted ams Avosis Energy Co
olvision of Licensing dnd
- Gerw il “ﬁffim :
Actention: Hr. Donaid Nussheumer
Reforence: - Docker J3-138; SHi-18S

subJect:” R for License Anandaent ta Allow Shipment of
EnrtM %rmim Acld ﬁaiaﬂm to « Refinery

gﬂ 1y m at mmstm tm‘mmﬂ»; w galions of

aclé wiutfem mtn ning an estimated quantity of 7 ky. of U-235 cantent,
These solutions are #tared In 50 gellon pot myim Mé druss, each drum

- Hmited to & sexlsun contentration of gm $+-335 par Hter.

It is the purposs of this letter t¢ propose shipping procedures for

 the tranapory of this seterial to & refinery, and to raguest amendwant to our
Speclel Nuclear Haterials License 185, which would suthorize us to do sa & the
earilesy opporfunity. Nuclear Safety duts has bess cbteinad from TI0.7019, Culde
to Shipmant of U3 tnﬁr,htd &m@m Hatarlals,

Vo propose t6 ship & sexious of 23 barrels of solutise st ons tinme
rory. Shipmant will be wede vis sxclusive use vehicle, The barrels
1 be spaced to melntaln & 2 fool sdge « sdge deparation In ascordence with
«Mtﬂm Wiﬂn& in TID+7019, Yeble ﬁ, !’ 30, for & two disenslonal Infl-
nite squars aFFey. The tpecing betw vidual units will be sainzaiond by
& woodsn fw& fastensd to the tm& M sad sides, A sketch showlng the
esmstruction and spacing of & typlcal shipaont 1% attiched for rafersnce.

or to shtaln wizim‘# varification as to the maclane safely
2 L mﬂﬁnmw&, wﬁﬁ m * mwfaﬁm have been wade in s« he
wm with ‘ﬂﬁ#ﬁig@. Wn - J. Page 74, mwzx 5, rw 75, e
Ingaraction Etwen: f inlt and dn ad scent f 0.569 » ry/ R

et
——

_ fo o

sterediang, (The toty 1- frm&fmi TGT yis I's 1ess than .05 w u sale |
for & k of greater than 0.35, [The &k faf' ssch sontalner 1 whil under 0,80, o
Q since the /% retis hes ‘baan enlculated as wmimﬁy 13,600, _ S
: e
"“w« A AL eﬁz'/i‘;&&% “é > @99, Ao £ L *’?ﬁ“’ s e ’h‘”:‘ e
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ATTENTION: MR, NCRTON M. WEISS
A TO 10 CFR 71 YOU ARE HEREBY AUTHORIZED UNDER YOUR LICENSE ST!-185

70 SHIP SCRAP MATERTALS CONTAINING ENRICHED URANIUM IN ACCORDANCE WITH THE
PROCEDURES AND CONDITIONS DESCRIBED IN YOUR APPLICATION DATED OCTOBER 20,
1961, AS AMENDED BY TELECRAM OF NOVEMBER 20, 1961 END REF: 70-139; L3R :JCD

DISTRIBUTION:
Formal & Suppl. Dockets
Document Room
v. of Compliance
' State Health
H. Steele, L&R
D. George, MMM
. H. J. McAlduff, Jr., OROO
Br. & Div. Reading files i;ﬁ@gmﬁigvm’ pREc

'l Wiy bk B

DEC 4 1961

RECEIVED
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Div of Compliance
A 11 25
US ATOMIC ENERGY COMM DIV OF LICLNSIHG AN“ PEGHLATIQN

R St P e 2T S T A NN N

JSCATEMIC ency
GERMANTOWN MD TV URaY COMM,

REFERENCE DOCKET 70-139 SNM-185 OQR LETTER OF 10/20/61,PLEASE

RFVISE AMENBMENT REQUEST AS PER THE FOLLOWING 1. CHANGE BRIAMETER

OF SCHEDULE 40 PIPE FROM &3 TO 5% BY 307 LONG. 2. AMGLE IRON

TRIPODS WILL BE WELBED ON TOP OF BARRELS TO PREVENT STACKING.

3o MAXIMUM NUMBER OF CONTAINERS TO BE SHIPPED WILL BE 20 JUSTIFICATIO
N 1,S0LIP ANGLE CALCLATIONS VERI?Y SATE SPACING BETWEENN THE
.ﬁOST CENTRAL CONTAINER IN A TWO DIMENSIONAL PLANAR ARRAY AND
ABJACENT UMITS (1.43 SERABIANS) MULTIPLICATION FACTGR F@R INPIVIDUAL
COMTAINER IS 058 (REF TID-TOLS, TABLE IX, PAGE {9) 2. CONTAINERS
WILL BE SHIPPED IN A PLANAR ARRA? WITH A {5 ERGE-EBGE SPACING
BETWEEN UMITS THIS MEETS REQUIREMENTS OF AN INFINITE SQUARE

ARRAY PER TIB=-7019, TABLE X, PAGE 20, OUR PROMPT ATTENTION \‘/\i‘f‘\ﬂl},@i}/
AND NOTIFICATION WILL BE APPRECIATED | |
ENCELHARR IMBUSTRIES P E MAKEPEACE DIVISIGN MORTON M WEISS
' U PN gr i e,
70-135 SNM-183 iwzo/sx { 40 6" 5% w' 23201 .43 8 m:mw Wl £
0.58 TIB-704% IX 15 2 15® TID-T015 X 20

NEC 4 1961
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FEor. Div. of. Compliancé

(ENCELHARLDG INDLSTRIES, INC.)

D. E. MAKEPEACE DIVISION
PINE & DUNHAM STREETS
ATTLEBORO, MASS.

. ATTLEBCORO 1-0090

Phone: No, Attlsboro
 HYrtle 5-53538

Dotobar 20, 1961

u.§. Atamtc. Emsrgv 0mlssim o _ , A
biviston of Licensing & Mguiéﬁ&ﬂ o .
Germantown, Mrylmd , o , \

thtiuﬁ-: we, Donsid &usmmf
Reference: Uocket 7&«:39. 5%1&5

Subject: Request for Llcenss MM& %c ﬁhip E&ﬂw 5¢rm Katertet
m & Reﬂnary

Gent lemant

!n the ursa cw ?abriaet!ng fwui slements mid«a&'c
quentity of scrap material is generated which must bfe sent to 2 refinety
for salvage of the enriched uranfum. Thig scrap exists in numerous
forms such as %olid ainmks, euraings, meitmg émss, and o:her urm!ww
containing rn!dms. s .

m purpase ef th(a igtter ls w propose a method af pack!ng
and shipping enrlched scrap to a refingry in accardence with safa criticallty
criteria. Referencs Is made to TID-7016 Rev. 1, Huclear Safety Gulde,
specifically to ;n;@ 25, figura 3. as the source far nuclear safew data.

The scrap will bs packaged In sheet matal cans, amh 5, 5“ in
dlamster and 11'* long with & tight fitting cover. Three of these Inner
contalners will be pliced (nside a 6" dlasster schedule 40 pipe which _
has & 1/8" plug welded st the bottom and 1s centered Inslde a 5% gailon: -
steel drum by mesns of a 1" x 1" x 3/16" angle Iron framework. The top
of the plpe will be flanged am! gasketed to prevent the passibtnw of
internal flooding. The meximum amount of eantatmd u-zss per cmtatmr

wlll be Nm!tcﬂ ta tsﬂﬁ grams. ' .

: The crntccnty mstlﬂcctims far thc ufu:y af ‘the prwosud
anle shlyptng canu!ner havs b«m caiculated frw the atamh ratlos of safw

.n}u Mﬁ

OrT 30 108%

l?ﬁ !“7,

’s‘zuuLL

S e, pees ty worswmipmes



U.$. Atomle Energy Commission .2 ober 20, 1961

~

diametar cylinders under fully reflected conditions. Assuming that
{nternal flooding occurred In and around the Inner contalners, the H/U-235
‘ratio has been calculated as 212, For this ratle, the safe cylinder
diameter from flgure 3, page 15 Is seen to be 5,75" :

Shipment of the Individual contalners to a refinery will be
“done via exclusive use vehicie to prevent the possiblilty of commingling
while In trensit, The maxiamum density of the proposed contalner Is .16 kg.
U-235/Ft.3, which Is well under limlits establiished for controlled shipments
as outlined In Teble Vi, page 28 of TiD-7016. The tota! smount of U-235
in a single shipment will not exceed 50 units as prescribed In Table IV
af the same publication,

Your immedlate nttmtlen to this requeést: would be mrcchwt
since it {s urgent that we disposs of our screp material at the sar!lest
opportunity. Should further Information be required, do not hesitate to
call me collect. _ o .

Vary tmly yours,

.%ﬁ:?//z-o» % Zﬂﬂdv |

~ Horton M. uem
~Health & Safety Henager

W :de
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9, 1S HERERY PURMER mmmamm FoR
DOTFEGNAL 118 KGS OF U-235 GONATRED TN 2k CORE SUB-

* " ANGE VITH TE PROCEIURES SUBNTINED TN YOUR APPLYCATION
AENTED HAY 25, 1961, REFERFNCE DOCKE? 70-139,

105 EOHIPLIANCE DIVIsiow
JUN 2 1961
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ACADLD TS2P EDT MAY 25 61 PR328 [
P 13453 (B ALAJES) PD WUX PLAIWVILLE MASS 25 %37P EDT
US ATOMIC ENERGY COMMISIGN, DIVISION OF LICEMSING, NUSSBAUMER

CHEIEF
SOHRGK AND SPECIAL MUCLEAR MATERIALS BRANCH ATTM MR DOHAL

gERF&ﬁT@@ﬂ HD RTE WUX W§SEBC

- RETEREWCE: DOCKET ?@w259§ SHU-185 WITH ﬁzFEREWSF T0 TELEPHONE

CONVERSATIONS THIS DATE WITH DR. CHARLES LUKE ARD MR WARREM

£ISTER, THE FOLLOWIRG INFORMATION SHOULD BE ADDED TO OUR AMENDMERT

FEQUEST OF MAY 18,1561 THE PROPOSED ADBITICHAL STORAG 'E AREA '

TOR PRDC CORE SUBR /SSEWBLIES IS LOCATED IN THE METAL BUILDING

ﬁzg?ﬁﬁmxara IN OUR REGUEST DATED HMARCH 1§, 1960 THIS BUILDIKG

18 LOCATED AT A WINIMUW DISTAMCE OF 170 FEET FROM CUR PRESENT

CORE STORACE ROOM AS OUTLIMED ON OUR DRAWING 35K-856 FREVIOQUSLY

HIBMETTED YITHIN TEE BUILDING THERE IS A HINIMUM DISTAMCE OF

2% FEET BETWREN THE szg'g ‘FUEL PIN STORAGE AREA AND THE PROPOSED éaw'

Y00 COMPLINICE BRIST 28

L]
b
°

Ay 29 L (NOONING TELEGRAM W |

i—»m;_ yj:a- ?ﬂ*‘q ;:-:-gt% ?{;-:: %';’
j‘x i, Bt Yot e L W Zae b




CORE STORAGE CAGE WE FEEL THAT THIS REPRESENTS SAFE SPACING
BETWEEN THE TWO ARRAYS ( AREAS) SHOULD FURTHER INFORMATICHN BE
REQUIRED, PLEASE CALL THE WRITER COLLECT |

ENGELHARD INDUSTRIES INC, D E MAKEPEACE DIVN NORTON WEISS
HEALTH AND SAFETY MANACER

70-13% SNM=-185 18 196111 1560 170 SK-86 25 .
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For Div of Compliance

(E’NG'E'LHAR_D INDL S TRIES, /INGS. )

D. E. MAKEPEACE DIVISION

PINE & DUNHAM STREETS
ATTLEBORO, MASS.'
ATTLEBORO 1-00980

Myrtle-5-9358

"~ 9.8, Ktomiec Energy Commission

Division of Licensing and Regulation
Germantown, Maryland ,

ATTERTION: M. J. C. Delaney Chief,
.+ Huelear Materlals Sectlion

Docket 70-1393 ENM-185; Our letber of March 1, 1961,

SUBJECT; Request for Amendment to Store Additiomal PRDC Cors . -
Subsssenblies. o : _ S :

Gentlemen: '

Due to the unforseen delays in the grinding of colmonoy
pads on PRDC core subassemblies, it has become necessary to .
provide storage for an additional 24 of these assemblles, Per

your telegram of March 21, we have authorization to store 1961

Xg. of U=23B content in 39 core subassemblies In accordance
with procedurss submitted in our application dated March 1, 1961,
We now request antharizatian‘farAthg_at?rags of an additional

24 core subassemblies (118 Kg. of U-238) in aceordence with

the same storage procedures as previocusly submitted,

It is our intention to construct a caged area 8 feet wide
by 20 feet long to be located in a locked metal storage building.
Phis building iz adjacent to our main plant building and is
included in our plant security program. The storage building
is equipped with a radiation detection alarm, since PRDC fuel
pins are curvently stored In this bullding. Movement into and
out of the storage cage and bullding will be controlled by

Criticality Control personnel.

MAY 29 1961

U g, e ey e i :
- WECEIVED ¢




¥r. John C. Delaney Chief Pige Two May 18, 1961
Nuclear Materials Section

“phrt ]f flooding
between

'S f”A;i ag spacified
pre : itted, Only ohé (1) dore
1@» eﬁt of the storﬁgé caga at any one time,

vrusy _sinee the pro¢adnres to be followea in our

,OrHge Aréd are exactly the sume as those previously
appraVeg, - minimum or processing will be nécessary £or your
approval,. ‘

Should further information be raquired, do not hesitate
to eall the writer collect, Your éarliest attentlion to this
matter will be apprecifated in order that our production
schedule will not be seriously disrupted.

Very truly yours,
%%% )aji‘;c
Norton M. Welss

Health & Safety Manager

NMW/81
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D. E. MAKEPEACE DIVISION

PINE & DUNHAM STREETS
ATTLEBORO, MASS,
ATTLEBORO 1-0080

HIrtle-B~p358
dspeh 1, 1961

mm. &‘&mﬂe Eneygy Comminaion
Dvision of Maamm and mﬁm%m
mmm, Harylsnd _

WPLONr M Je O mm miﬁf
C - Faslesy ﬁa%viﬁa &eﬂam

REPERENGE? Dooket 70-1304 SNN-186
SUBIECT:  Hequest Lor Amendment to %m PROC Cors Subassemblies.
' Gontlemnsn s | |

it has begone mmssm, in the course of produting PRDO
aore subresemblles sot Up temporary storage Tasilities
fer 33 of these nltes EnteTsitantion bas srisen dus Lo
. unforesesn delaye in the provurement ond Iinstslletion of a
~ fixture Por gpta&iag golmoney pads on wpapper tubes. SThe
C fixtars iz expested to be in eporation by the Lirst weok of
- April, at which $ime, stored subdassemblies will be gmnm and
;:acmsnd for mimb t8 PEDC, .

_ It is entist &hﬁ that stordge of m eors subsssombtiles
wil) be done in following mansers ,

F&fmﬂ gubassembiion will be pecked in alweys safe
smmina amxﬂminm which will be pleced in & Jocked nwtal
ators £1ding under Sepurity survelllanoe. These sontainers
held W m&’é ench, at & 14Y center to center separation
fm m ount :mzu and bave preaviously besn ep m& Lfor
prepit. A muaa of the contained (Ko. 84341) 1s envliesed,

The mi&&w, or £4 core subsssemblies, will bo stored
" in & room which will be constructed sdjacent to our assewsbly
arpi. This storage room will be 8 £t. wide, BO ﬂ:. long, and
10 £, high, with & sloping, watertight ceiling. A sketoh
ehowing the construction um paiative loontion ai‘ t&w roow is L)@ c7’
attached for relerence (SK-86).
Ty

W”




Hr. J« Ce. Delaney Chief, Page 2 ' Mareh 1, 1961
Nuclear Materials Sectlion

Core subsasemblies will bs stored in ® vertical positien
on wall racks, 18 on each side of the room., Spacing of these
units will be 18" center to center with 14" at each end, A
drawing which shows the vonstruction and layout of the wall
racks (B8K~87) is enclosed. The wall racks will be identical
to gregant blanket storage racks except for specing, and
angle iron floor guldes. They will also have barriler rods
which must be removed prior to insertion of corss into the rack.
This i1s to avold the poseibility of inadvertently plecing a
core on the transport truck closer than 14" to one which is
alresdy in position on the rack. ‘

There are two doors at opposite ends of the room, one of
which will be permsnently locked, The other dovor will provide
the only entranée to the storage room and will be unlocked
enly with the prior approval of Critieality Control personnel.
Ho moyre than one core subassembly will ever be outside the
rack at any time. : '

A %transport truck (Ref. Sketeh No. SK-88) will be used
for all movements of cores into and out of storage. Angle
ivons will be set on the floor in an inverted "V® position
in order to prevent the posaibility of a unit in transport
from coming sloser than 14" to sny hanging unit. ALl
transportation will be done with units in s verticsl position.

X G  which
. Rghed. Inis 11808 minimum spacing senter to
center as effectively isolating each core auh&gsamblz undsy
either full or partial flooding conditions. The multiplication
factor for an infinite array would, therefore, be sasentially
the seme as for an individusl core which is approximately 0.6,

We propone to store core subassemblies on 10Y centers which
is even more econservative with respect to the above data.

A tight sdminigtrative control will be enforced over all
movement of material into or out of the core storage room.
Prior approval of any snticipated movement must be cbtained
by the area supervisor from Criticsality Control personnel.

No more than one core subsssembly will be in transit at any
time. In addition, only one core is allowed in each of the




¥Mr, J+ C. Delaney Chief, Page 3 Mareh 1, 1961
Nuclear Materlals Section

three clean rooms for processing. A red light system is in
operation whieh Indieates the presense of an enriched core
in a partlecular room, When the red light is on, no enriched
mterisl 1s allowed to enter the room.

. We trust that sufflcilent infarmatian has baen provided
to grant approval of this request. Should further information
be required, do not hesitete to call the writer by collect
telephons. Your earliest possible attention to this matter
is requested, since any lengthy delay will aeriously disrupt
our production sghedule,. '

Very truly yousrs,
T Heite, W W

Norton #H. Welisa
Health & Safety Manager

Nitw/al
Attachments (5)
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For Div of Compliancet

EXHIBIT 8 TO APPLICATION FOR SPECIAL NUCLEAR
MATERIALS AND SOURCE MATERIALS LICENSE SUBMITTED
BY POWER REACTOR DEVELOPMENT COMPANY

Criticality Considerations
A, Summary |

The design of the fuel storage ares 1s such as to assure a substantially
subcritical cbnﬂgurntwn either when the area is dryer in gho eveont of partial
or complete flooding. The fleeded conditien dictates the spacing reguirement
since, at any given spacing, & floeded array of highly enriched metallic uramium

fs more reactive than a dry array. A l4-inch cemter-to-canter square piteh was

- selected bacauvse this spacing in water sffectively {solates each subassembly; i.e.,

the multiplication factor for an infinite array {e eszentially the same as t_hat for

a nlnélc subsssembly and squal in tﬁis c#u to approximately 0.6, U#dcrdry
cenditions the multiplication factor for an infinite array with 14-inch specing is
aﬁ;mﬁm&tely 0.2. At intermediate lovels ef ficeding the array {s alse substamtially
subcritical, with the nwaltiplicatioa factof varying frem 0.2 to 0.6 an the level is

raisod.

B. Dry Storage
Each eore subassembly for the Inrico Fermi reactor hes a cemtral

14¢-pin section containing 19.16 kg of wranium - 10 w/e molybdenwum alloy. The

. wranium cempoaent of this alley is enricked ta 15. 6 percent and sach cubassembly

therefore containe 4.90 kg of U-235. In the reactor, these subassemblies will bo

placed imumediately adjacent to each ethor in epproximately cylindrical geemetry.

(1)



The enriched uranium core will be surrosnded by deploted uranium axial and
radizl blanhets snd the void regions will be filled with sodiem coolant. Multigroup
diffusion theory caleulations of this configuration predict that approximately
91 of the enriched urnium containing subrssemblies will I_tmvo to be losded in the
central region in order to ackieve criticality. If the sodium coelant is removed,
approximately 15 additional core subassemblies are needed to achieve c.rlticauey
eince sodium increases reactivity im the neutrom gpectrum of the rsacter,

-‘k‘he cﬂculu&nn veferred to abévo have been verified by a critical
sxporiment carvied out in the ZPR-1II fecility of Argonne National Lakoratery
at Arco, ldako. Calculated sad experimenial vuui'for critical mass agreed
within throe percent.

Lo a ckaék ea dry storagse criticality, two calculations have besrn made.
The first of these celeculations wes éouier ts obizinm the multiplication of ﬁ QMI.
sebaseembly In air, assuming however that the subessembly was infinitely long.
This c;&culwn was dons by Les Alames for PRDC a8 a purt of & sovies of special
criticality calculations. Using the Sy methed, k was found to be zbeut 0.2. The
second ca&culm was done by APDA to ebtain the maltiplicetion of am infinits
array of subasecmbiies stovred va lé-imch conteve. This was a multigrouwp,
. diffusion theery, homogemouns calculation, which gave a k equal te 9,1. This
rogelt 9 loss than the covvect valuo becanse homegenising sech o widely speged
array éoes not account for self-multiplication of individeal subascemblies. The
resuls, hewever, does show that leskageo frem the array is very high oo that

individuol units ave effectively iseleted frem each other. The maltiplicatien

(2}



factozr for the array is then approximately the sams 2s that of a single sub-~
ummhﬁy which, becsuse of the assumed infinits length, is censervatively
estimated by the Los Alamos calculation to be 0.2,

These calculatiens together with the results of the critical qmriment
show, if dry storage only was conpidered, that a separation of enly a8 faw inches

would be gufficient to assure subcriticality of 200 subassemblisa.

C. Flieoded Storage

Fuel subkesemblles far the Enrice Ferml reactor are highly enriched
since a fast reactor is uamoderated. At eptimum spacing in watez,far less than
a normal core leading of subsssembiies would be needed o form & critical array.
As & firet precaution, all storage and headling of fresh fusl will be doas dry
with every effort ma.do to prevent fuel from b&cming immersed in water. All
handling of fresh fuel te be stored will be deme singly, all shipment or storege
will be with & minimumn of 14-inch center-te-conter spaclag.

The storsge ar# using l4-inch center-to-cemtier tubes to held sub-
assembiies (s subotantinlly suberitical when fleeded with water. On Figure |
attached {s & summary of calculated dam obtained for Exsico Fermi cere
mhanmmu spaced im water in omfo latticer of different pitch. The peints
shown wors ebtained by the wse of Z-dimensicmal, 3-group, diffssien thesry

ca.lcnx&ﬂm using the PDQ code en an [BM-704 computer. Ceonstants needed for

. 2 '
the caleulation were obtained by 9{0 method outlined by R, W, Deutsch.® The

R, W, Deoutech, "COMg Three-Group Constants fer Meutron Diffwsics,”
Wucloonice 15:1, 47-31, Jamwary, 1957.

(3)
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resulits of these calecuniations agree with information given im verious AXC
dacuments, S¥in that unite ccpaiated from each other by eme foot of water are
shown to be offectively isolated from each other; i.e., the multiplicstion for an
infinite array with center-to-centsr gpaciag egual or greater than 12 iackes io /

osundauy‘&e game as that of o single subassembly., P

D, Partially Flooded Condition

In the case of pertial flicoding, direct calculationnl ovidescs that the
maltiplication will sot incrense ghove 0,6 is very difficals to obtaln. A direct
caleulation would uquiro the use of J-dimensisnel geometry to adeguately
doecribe the flax shape amd .mltigxoup methods to describe the spectral variation
frem one vogion to the other. Ia situstions such ag this whers k moed mot be knowa
accurataly, the usual prectice im reactor theory is te compute a simple problem
whigh 1; known o be mere reactive ckm the complen m,v mloé to reeort to
experimental measarements. |

For the particnhr géﬁm&t:y imvelved hore, it i3 very macw o

dofine o simgle problem which io kxown to be & littls move reective tham the

actual problom to be seived. Our most reliable tufermation thus mwst be obiained
frem exporimeants and from (he interpretatisn of faese experiments by pespls
closely asseciasted with this type ef werk.

Bobeech & Wilcex Cempany has performed my eritical meﬂme

in their facilitios at Lynchburg, Virgisia, snd they beve given PRDC the resalts

sofae, fov emameple, TID-T019, Quids to Spipwment of U-3 o» suriched Urontum
Materipl, p. 10 ' ' ‘

(6}



of two water height experiments which were performed in coanection with thelr
thermal reactor design work. Dats from these experiments are plotted in
Figures 2 and 3 for Cores I and I ns described in Table I.

Core I had 8 metal to water ratio of 1.115 and was undermoderated.
Core I1 had & metal to water ratio of 0.48 and was somewhat overmoderatesd. The
PRDC storage facility, when ﬂoodbod. {s mere overmoderated than Cers I1. Note
that, with 80 cm of fuel above the water level, the reflector savings duve to dry
fusl is 9.5 cm in the case of the undermedsrated core, and 6.2 cm in the case
of the overmoderated core. Eighty cin of f\ui is mere than the full lemgth of
Earico Fermi Reactor fuel pins and in beth sxperiments there was more U-235
per linear inch of height than wiil be the case with Enrico Fermi Reactor fuel
stored on lé-imch centers. Based on these experiments it is scea for Fermi
subassemblies that with any available dry fusl abeve a fleeded level the reflector
savings would be significantly less than 6.2 cm. Therefore, the facility is mowt
eritical, having an effective muitiplication of 0.6, when camplotely flesded .

In Figere !)k is equal te 0. 62 for a spacing of 10. 65 inches. The k
of 0.62 was ebtained assuming an axial buckling of 0.00164 cm-2 corrosponding
te the Fermi fuel lemgth of 77.5 cm. When B2 was reduced to sere, thus assuming
ne end leakage, k increased only a very small amount, te 0. 64. Verylarge
reflector savings thus have little iafluence ea the multipliestion of v‘ou-'mcod
ArTays.

Referring agein te Figures 2 and 3 mote that the abselute valus of the

slope of the curves is very nuch less than 1 and is smalier in Figure 3 {the

(3}



evermoderated cass) than in Figure 2. Thus, at all water levels, bare fuel aho_io
the cere is werth less in reactivity than is the same haight of fwel plus water,
59 that k continually decreases as the water level is loewered, Simce the PRDC
storage spacing has even less U-235 per linear inch of height than was preseat
in either of these experiments, k will similarly zeduce in value as the watser
level is lowered.

In the abeence of water floeding, there is ne moderator present ia the
fuel region of the PRDC sterage facility. PRDC is net aware of any resctor or
criticality experiment in which reactivity bas increased as a reesult of lowsring

the mederator level about solid fuel which is etherwise unmederated.

E. Blanket Subsssambiies

Blanket subsscemblies are made of uranium depleted to 0. 36 percont
U-235. Criticality is net pessible sither dry or in water, vegardless of hew

maARy or in what geemetry they are stered.

(6)



ZABLEL

PHYSICAL DATA

Pin Littice Coze 1 Core 2
Pin plitch Qa@ameﬁ. in. . 38053 . 4810
Pia O.D., ia. .3120 , . 3090
Clad thicknese, im. . .019%0 . 0340
Pellot diamater, im. 2748 i .2340 .
Pollet dengity, gmlcm3 g.20 , 8.43
Matal-te-water 1,119 | . 480
Nos/Nyg 28.8 | as, 34
48 60
1. i&{éﬁeﬁ%veb o 1.287
58-364  Al-2zs
Paliot Compasition . © (TeOg U0, - UyOy)
- Goze |
Redies, B, ' | 38.8 m.mm
 Contrel rods : a1 ) Moo
Can {Al) hiclmoss, in. L3873 Hene
(1) Momdssl 3.0 will alv gsp

- {3) &a Cove 3 empovimenis e cove rafles was variod for eritic aifty
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UNITED STATES
ATOMIC ENERGY COMMISSION

SPECIAL NUCLEAR MATERIAL m’_cr_u_st

Pursuant to the Atomic Energy Act of 1954 and Title 10, Code of Federal Regulohons, Chapter
1, Part 70, “‘Special . Nuclear Ma{enal Regulaﬁons, a license is hereby issued authorizing the licensee
to receive and possess the special nuclear material designated below; to use such special nuclear
material for the purpose(s) and at the place(s)’ des1gnc1{ed below; and to transfer such mutenal to
persons authorized to receive it in ‘accordance with the"Pegulations in said Part. This hcense shall
be deemed to contain the cond1t1ons specified in Section 70.32(a) of said regulations, and is subject
to all applicable rules, regulahons, and orders of the Atomic Energy Commission now or hereatter in
effect and to any conditions specified below.

, 2. Ad&ress

Licensee ‘ 3. License No.

1. Name

Date of issuance
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. /::'MAKEPEACE DI'VISION )
v PINE & DUNHAM STREETS ~ ' 4

ATTLEBORO, MASS..

Jemary 13, %959

U, 8, ﬁtﬁme Enorg: Gommission |

g&ﬁhiﬁg%@ﬁ 35, ﬁt 6#
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sges wlll be unbolted oné st a time, and the derbles

érlfy the accuracy of the shipper's welghts, The .
i111 be replaced in the original birdcage if they
ted within a month after receipt, This 1s necesyupy
b that blrdeages must be returtied to Davisén Chemical

d

nth affer delivery, L

hich ere td remain in

%

s which are td rem n storage Tor a period lénger
th will be placed in metal eubicles in the vault,
lelpate buillaing 10 such cublcles, sach capable of holding
5 derbies (6.L Kg, U-235), 1If more spac 1s necessary, w& £an
add additional cubiclés to hold in excess of 300 Kg. U-235 in a
safe configuration &t this enrichment level, ' '

Cubleles will be of all*welded donstruction using 178" stesl plate
%8 material, They will be 6-1/2" x6-1/2" x 6" deep with a hinged
door contalning a rubber gasket and a lateh., The cubleles will be
lagged to the comerete wall with two gteel bolts each, There will
be a 2 foot spaeing 1in all airections'bkEWééﬁfégbicﬁﬁ_ ‘ o

s“
Additional cublcles may be added as required by extendlng the wall
Bections upward and by bullding eddibional center 1z In angle
: amework maintaining the ssme spacing requirémen
f 10 ‘such wall cublcles 1s éncloded for ré er:

‘R drawing

In addition to vault storage for enriched derbies, we Inteud to
store enriched scrap (chips, croppred snds, ste,) in the Iocked
caged area surpounding the vault, Containsrs to be ussd 1 be
coversd steel 1 gal, and S gal, containsrs, They will bé gtored in
vértical and horizontal arrays on unistr sections with Wielke
clamps to fasten the containers in posltion thus assuring

malntenance of spacing requirements, Ths indlvidual o nta!

2vg and
tnder

© types of sersp will be discussed in the body of the vepért
rabrication procedure, o .

Another odncrete vault 8 £t, wide x 12V3" ‘
opposite side of the mfg, area will be'iised £ e
pins prior to agsembly, In additlon, 1t w11 be veed

allographie gamples, = i

In-proc:
dimensto
vault, =
held in



PRDC_FEASIBILITY REPORT DEM-S /#% ¢

# Section I - URecelpt and Storage of Raw Materlal®

} 1. Vork to be ,?I’éx%i‘,@rmd;.

; DEM in conjunction with Nuclear Metals, Ineorporated, intends o

- Pabricate, tést, inspéct, snd dellver 100 eor8 subassembllées to

| tne Powe¥ Reactor Development Corporation, Detroit, Michlgan,

P These aré to bé used in the Pnrice Wermi Fast Bx‘éééer Powwér Reactor,

1y will eonslst of & gore seotlon composed of

"4nd &n &xial blanket section oh &f
ining depleted uranium & moly el emontt
_ 1 dontain 1) » 30-1/2" leng pins sach. Th
pins w1l be fabricibed from & 10% Mo, 90F U {25.60enbli RISy -
and ¢lad with 004" of 2ipconium, Bach pin will have & zirdor

| end ¢ap o ‘elther end,

Tn additlion to the core subassemblies, DEN propoges to fabricabe
300 outer redisl blanket subassemblies, These will be fabricated
. from & 2.75% Mo, 97.25% depleted uranium alloy whieh Wil be ©
I ‘sodium bonded to ptauinlels steel tubing, S

Dr&fihga} of the fuel pins and eére"gﬁd,,bla;nket ,subgsﬁaﬁ‘.’f

attached te feellltate a better wmderstanding, #¥
The schedule of shipments to PRDC will ve as follows:

6f the e¢bre con
sestions will

sl

~ Gore Subassemblies * Blankot Subassemblies




TR
=

-%%é”g""d “ any one tfma‘;

;o Pe Matarial to be suppiied.

PRDC will supoly 4,835 pounds cf 25.6 enriched uran‘lmn in tha

form of picklea derbles approximately 5" in dlameter and weighing
approximately 1) pounde {Skg.) each, The material will ve ghipped
from Davisdn Chemical Compuny, Erwin, Tennesses, in blrdcagés
¢containtvie 65 1bs, each af uraniam (é.l; kg, T-235). A maxim
390 1vs, (15.h ke, U-235) will be sent in &ny one shipment aceom&ing
to the reilowinn: échsdu‘le*

Pounds Uranlum Kz 0235 (25.64 enr.)

. Date
59 2h0 28,0
&/1/ 9 zzi.LlL o 2& |
- 6/1/59 340 [":9-6_.
g/l 59 390 1oel
8/1/59 390 Lz,
10/1/59 385 il
,}-1/1 59 385 - 'hh,8
e/%/ﬁg §§§ ﬁﬁ‘g
3/1,/60 340 39.6
ﬁ o_ 338 39.0

We estimate that the maximum amount of U-:?}S on hand at any ons
time at DEM will be avpmimataly }“20 %z,

In addition to the enriched material, we will receive 58,540 1bs,
gleted uranium from Davison Chemicel Company, in the fem of

12" dia, derbies cut into 3 slices each, g depleted materisl

11 be sghipped at a maximum rate of 15,000 lbs, per month end

wﬁl be used for blanket material,

3. Receiving and Storsge,

Birde es containing ﬁnricb‘eﬁ waninm derbles will be réégvgg at

Plainville

A maximiz of 7 birdeéges
sh blpd ﬂga 11 cén’sa%n ‘5 de

lc% each, The mym Bmount of Ue235 pes birdesgs will

c!}. kgc ) hﬁ tatﬁl 6?&3?5{'» Qf 3‘235 f’é!‘ 7 'bir'dcagég Wiii ba
‘Wiﬂ?aximately L e, |

: :Biraeagfs win be afwmd in otip énz'i ched vault_ antil raaay for

. productien, This vﬁ:uit 1s SénAtpisted of 12" thick sonkvete end
48 77 11" wide x 13! O X7 11" high Wl Mosler Bombinat!cen
Bafe door, i % ! A

\

A




V.8, Atamia Energy Lommliasion
January 13, 1959
Pags 2 _

”&ceamulatieu of H-?BS
. Produc tion EFFBR ﬁoref$, _

It will be noted from the attadhed table
~ M Ieinville Froility {i

" La_:amn1atien gf&ﬁter ﬁhaﬁ
h d vy arranging to

£.4- % ;.féém gm ﬁéx‘iqi I” 3,% fe'lt
Ehat the “M actor 18 therefors resschabl
at the sﬁm& kimé a quaﬁg’: A : :

() ‘he avaiiabze ‘storage sspacily of the yauay { degartt
B faasih ii%y report Sec %ggégggleiase&): A

g @f é&at
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U, 8. A’Eamiﬁ— Energy Commission

“f",(,ﬁa:miarv 13, “1959

i’age 3

‘@'e *brust i;hat ':have:_ insludsd sui’fic.iént information to pemit

dmént, We will bve p’laasé& to

Ja e .
furmish ﬁﬁy &dd tional “nﬁam&tian you ‘z*équirfe.:

%ry ‘mﬁy yours,
D. B, MAKEPEACE DIVISION

“ﬂwwwd('

J4 He Durant
Bysiness Hépreééntativa

JHD; aé;

: Enele sure
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ations 0ffice, U, 8, Atomie ¥netyzy
ak Ridge, Tennssbes, Attentiont Dr.

Chlef, Wuclear Materlals Section
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icensing & Regulation
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DOCKEL N@M
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(ENCELHARD INDUSTRIES.S, AL )

D. E. MAKEPEACE DIVISION

PINE & DUNHAM STREETS
ATTLEBORO, MASS.
ATTLERORO 1-0090

November 11, 1958

Atomic Enerew Ccocmmlission
Weshinaton 25, D. C.

Ktientian: Mr. Jo. Co Delenev
Reference: 70=13%9

Gentlemen:

Thank wou very much for vour letter of November 5, &nd vour
prompt attention to our request for an allocation of four ~
'Vilograms of U=2%5, 9 5% enriched.

"We have an additional requirement in connection with our con- S
tract to mulld a core for the Enrico-Fermi reactor being con- i
structed by PRDC, We would 1like to obtein sn additicnel allo-

cation, wiiich I »elieve our npresent specisl nuclear materials

No. 185 also provides for this requirement, for having 55 kilc-

grams of contained uranium 10% enriched in the 235 isotope

(5 5 kilograms contained U-235), We intend to have this mater-

121 converted by Mallinckrodt Chemical and will use 1t to produce

165 pins under order for PRDC,

We will appreciate your continued assistance in processinglthis
request,

Thank you very much.
' Very truly yours,
D. =, MAKFUWAC“ DIVISION
\Gavv\
3 (\\J\A\LXJL\JLT,

JED/bq | John H, Durent
’ ' { Business Representative
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UNITED STATES

ATOMIC ENERGY COMMISSION
WASHINGTON 25, D.C.

IN REPLY REFER TO:

T0-139
IRL:JCD

.

NOV 5 1958

Engelhard Industries, Inc.
D. E. Makepesace Bivision
Pine & Dunham Streets
Attleboro, Massachusetts

Attention: Mr. John H. Durent
Business Representative

Gentlemen:

As requested in your letter of Cetober 24, 1958, we are hereby
allocating four kilograms of U-235-contained in uranium enriched

t6 @bout 93% in the U-235 isctope &g WF,.. For details regarding
procurement of the allocated material, Jou should communicate

with our Osk Ridge Operations Office, U, 8. Atomic Energy Commission,

P. 0. Box B, Oak Ridge, Tennessee, Attemtion: Dr. H, M. Roth.

Very truly yours,

J,°C. Delaney

Chief, Nuclear Materisls Section
Licensing Branch _
Division of Licensing & Regulation
Distribution: ,

OROC Attn: H.M.Roth

~._ DPMusser NMM K w_\__} )\/ r |

JCRyan FIN (2}
Heteele
SRGustavson
Document room
Formal file
Suppl. file
Br & Div rf’s



Wy e L2
/7‘.«..

( FNCHLIBRD 7ND LS TR .5 AL )

D. E. MAKEPEACE DIVISION |
PINE & DUKHAM GTREETS )

October 24, 1958 ATTLEBORO, MASS.

ATTLEBORO 1-00%0

United Stetgs Atomlic Energy Commiassion
Germentown, Maryland

Attention: HMr, Lyali Johnaon

Gentlemen:

We wish to obtaln a stock of highly enriched uranium (90 to 93%)
in the amount of % to | kilograms to enable us to render prompt

delivery to customers requiring small quantities for research
and development purposes,

our special nuclear materisl license No. 185, we believe, covers
this type of requirement, and it is the purpese of this letter

to request your furnishing us with requisite forms and instruetions
for us to make application for this allotment. -

We have already held discussions with commercilal convertors of
material, We would wish to receive only your essistance 1in the
allocation and preparation of uranium draft.

Thank you very much,

- Very truly yours,

A ‘EPEA%:ISION

phn H. Durant
isiness Representatlve

JHD/bq



