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Docket No. T0~-139

Engelhard Industries, Inc.
D. B, Makepeace Division
Fins & Dunalm Streets
Attleboro, Massachugetts

Attention: Mr. John H. Durant
Business Manager

Gentlemens

Enclosed is your Special Nuclear Material License HNo.
Si4-185, as amended.

In reference to your proposed emergency alam and
evacvation procedures submitbed December 9, 1958,

you should inform us by September 1, 1959 of the
degree to which these procedures have been implemented.

Very truly yours,

v, of 155, wjensl, & Ltra, otd
6/3s 1/
8/2 &1,
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3, § & 27459 & BT atd

/59 J. C. Delaney

Chisf, Nuclear Materials Section
Iicensing Branch

Dvision of Licensing and Regulation

Enclosures
SMM-185, as amendad
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Form, AEC-401 |  UNITED STATES
ATOMIC ENERGY COMMISSION

SPECIAL NUCLEAR MATERIAL LICENSE

Pursuant to the Atomic Energy Act of 1954 and Title 10, Code of Federal Regulations, Chapter
1, Part 70, “‘Special Nuclear Material Regulations,”” 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) designated below; and to transfer such material to
persons authorized to receive it in accordance with the regulations in said Part. This license shall
be deemed to contain the conditions specified in Section 70.32(a) of said regulations, and is subject
to all applicable rules, regulations, and orders of the Atomic Energy Commission now or hereafter in
effect and to any conditions specified below.

Licensee 3. Licensg No.
E2 7. 2 355; 88 &

1. Name

4, Exp1rat1on Date
2. Address : i

5. Docket No.

. Maximum quantity of special nuclear material
which licensee may possess at any one time
under th1s hcense
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m:‘w m

6. Special Nuclear Material

Uranimn ssriched Ln
B Bo258 fastopo.

8. uthorized us Wraradl ? i
Ach "m WW desferdbed fn o # spplicatien of s‘mﬁ 30,
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éyri& % ﬁmﬁi 3’3‘%}# my aﬁ{ﬁ}, Juse 3 and hugsst & 3, 1367,

9. Quantity of special nuclear material allocated to licensee pursuant to Section 70.31(b) of said pcu't

Bune

CONDITIONS

10. Unless otherwise specitied, the authorized place of use is the licensee’s address stated in Item 2

above.
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For the U. S. ATOMIC ENERGY COMMISSION
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( ENGCELHARD INDUSTRIES, INE)

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

Auvgust &, 1959

Mr., Charles P, MeCallunm, Jr,
Division of Licensing & Regulation
Licensing Hratch .

U. 8. Atomiec Energy Comulssion
Germantowm, Merylend

REF: Pldding Procedure for Enriched Uranium
Feaslbillity Report DEM 5
SHH~1858, Dockedt 70-~130

Gentlomen:

Further amending the subject application, we wish to revise the limlts
of uranium eontent in pilckling solutions.

Paga 6 ~ Paragraph €, line 7¢ change limit from 350 to 50 grems of
U-238, (Plekling of Inget) -

Page 9 - Paragraph H, line 7: c¢hangs liml$ from 350 to 50 grams of
U~235. (Plekling of %econdary Extrusion Billet) '

?agg 14 < Paragraph 0 - delets in its entirety and substitute the feol-
lowing . ' ;
"0. Plckling and Sheering of Coextruded Hods

The vemoval of sbeel extrusion Jjacketing is accomplished
- by a two step plekling opermtion comprising & rough fol~
lowed by a4 fine atep.

Rough plokling of ccextruded zirconium clad U~¥o rods will
be done according to the following proeedurs to remove the
outer steel Jaecketing material:

Rod Dimensions: = ,310% diameter x approx., 8 ft., long
¢ le Lach rod is visually inspected upon recelpt prior to

. plekling. Thils 1s for the purpose of locating snd re=
“Jecting any rods which may bave cladding muptures,



20 SN DS TRIES, INL) August 3, 1959

U. B. AEG Pickling Procedure
| Feasibility Report DEM 5
SNN-4E5g. BockebriOnlbfvisioNn

PINE & DUNHAM STREETS
ATTLEBORO, MASS.
ATTLEBORO 1-0020

2. Both ends of each rod are cropped on & shear so that
the U~No al1loy i1s exposed and most of the Cu-¥i extrusion
conmponents removed,

3, BEaech end of each rod iz painted with 2 coats of Uni~
chrome #3284 (stop-off laguer which is acid resistant) to pre-
vent aclid atback of the U-Mo alloy.

4, Each rod is welghed t¢ .1 gram on a "metrogran® balance.

5. A maximum of 3 rods (1.1 XKg U-235 total) is placed in a
pickle tank which containe 1:2 ANOz. The helight of the sol~
ution in the tank will be maintained et en always safe 1%
level, This will be accomplished by administrative control

of acld dlstribution and by an overflow to limit lsvel in the
tank to 1", The overflow lsads to a 5" I.D. (always safe) poly~
ethylens container. o

8. The rods will be plckled for 15 min. to remove the majority
of the steel jacketing. ‘

7. The rm&a will then be removed, rinsed with water, and wiped
dry with clean rags.

8. Each rod will be reweighed to determine weight loss in
- plekling, B - . . : '

Experimental determinations have established that the rate of
nitrle aecld attack upmgn U~-io alloy at this pertilcular concern-
tration is O.88 Mg/OM~/¥in, If we assums the worst possible
situation} namely, that all the uranium is exposed to the aeid,
we would dissolve 1.95 grams of urinium alley per rod in 15
minutes. For 25 rods thles would amoint to 48,75 grams of alloy
wilsh would be equivalent to only 11,23 grams of U-235, '

Since this sondition of total urenium eéxposed will never be e
approached, we ars confident that the amount of U-235 in solu~
tion will be negligible. A%t the present time we sre in the
process of running sctual analyses of pickling solutilons of
depleted meterial in an effart to further verify this data,



M]('W g August 3, 1959
T =2 AR I N DS TRIES, /Ngg&nng Prodedure

Feasibility Report DEM 8
ENM-185, Docket 70-138
D. E. MAKEPEACE DIVISION
PINE & DUNHAM STREETS
ATTLEBORO, MASS.
ATTLEBORO 1-0090

Cropped rods will undergo a segond or fine pickling where nec~
essRYy (0 remove small spots of steel which may vemain after
the rough piekle, The ends of the rods will be masked to pre-
vent the U~Mo from golng Into solution., The plokle saluf%on
will be a mixzture of nitric and hydrochlorie aclds at 110%,
Rods will be plokled until such tims &s all steel is removed
(Hax. of 3 rods containing & total quantity of 1.1 Kg U-2385

in the tank at any time) afterwhich they will be rinsed,
weighed, and plaged In the shivping container.

All fine piokle solutions will be transferred to 13 gal. poly~
aethylens contalners whenever it is determined that 25 gm, U-235
has gone into solution both from before snd after welghings and
an actual analysis of the plekle solutions. Polyethylene con-
tainers will be stored In wire racks at an 18" distence from ,
similay containers in the enriched serap storage sres,."” =

The foregoing limits have been computed by methods previcusly outlined in
ey 28th and June 3rd suppleomentary letters. ¢ladding haés been considered
as alloy in all cases except rough plekling of coextruded rods.

We request that these amendments also be considered to apply to feasi-
billty report DEM 6. References may be made to Page 4, Paragraph C} page
5, Paragraph l4; Fege 8, Papragraph O.

We trust that you will find these amendments satisfactory so that our
application may receive your early comsideration,

JHD/bs

 Very truly yours,
HAREPEACE DIVISION

+ Dwmand™

‘ ~John He Durant
Business Haneger

D. B




C DOCKET NO.__zp—tE7

Jor Div of Inspection

(FNCHLIAHARD INDUFTRIES, INE. )

D. E. MAKEPEACE DIVISION

PINE & DUNNAM STREETS
ATTLEBORO, MASS.
ATTLEBORO 1-0080

June 3, 1959

United States Atomic Energy Commission
Washington 25, D, C.

ATTN: Mr. Charles MCCallum
Divielon of Licensing & Regulation
Licensing Branch

REF: Pickling Procedure for Enriched Uranium
Feasibility Report DEM-5

Gentlemen s

In continuation of the "Pickling Procedure for Enriched Uranium" of our
letter dated May 28, 1952, signed by John H, Durant (Business Manager),
and in connection with a telephone conversation on June 2nd between
Messrs. McCallum, Canham, and Welss, we submit the following amendments
to cur Feasibility Report DEM-5:

1, Additlon to Section C, Page 5:

The weight of U-235 in the pickling solution will be determined

&8 follows: ,

l. The ingot will be weighed before and after pickling.

2. The weight loss will be considered as U - 10% M.

3. The weight of U-235 will be calculated from ths alloy
(90% U) and enrichment of the Uranium (25,6%). .

4. When the solution approaches 350 grams conteined U-235,

’ & semple will be taken for uranium anelysis and the sol-
ution transferred to a storage container,

2, Additions to SBection H, Page 8

&3 follows:
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(ENCELAARD INDUSTRIE.S, INS.)

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

¥ay 28, 1950

United States Atémi@ Energy Commission
Weshington 25, D. C.

ATTN: ¥r. Charles McCallum ,
Divigzion of Licensing & Regulation
IAsensing Branch

REF: Plekling Progedure for Enriched Uranium
Feasibility Report DEN -« &

Gentlemen:

In response to your request, we are plessed to submit fudher infor-
matlon eoncerning the application of oritiecallty controls to prevent
accurmlation of sxcessive quantities of emriched Urantum in plekling
tanks. The guestion has been rdaised condsrning the appiication of

thege controls to all of the variocus plekling operatlons in the man-
ufacturing processes employed In the production of Enrico Permi Fast

Breoder Heactor fuel pins.

1. Any processy calling for the plekling of enriched uran-
ium, whethey 1t be en a developmerdal or produchtion E
baglg, mwet be approved by the eriticality officer to
oatablish maximum safe guantities.

8. This approval will be granted by taking into consider- .
ation the mass, enrichment, shape and any other pertl-
nent data with referesnte to the particular lot of mat-
erial which iz %o be plckled, ‘

3. The criticallty of'ficer informs the cribicaliﬁy reppe~ )
: gentative and the production foremsn of the maximum
amounts which may bes plekled for a particular job.

4. Enriched material which is to be pilekled is weighed
begaﬁ and after to determing the amount of U-235 in
gointion..



Jo . AEC S | ¥ay 28, 1959

z PR ED 2 NS TRIES, 7N i~ 180

-

D. E. MAKEPEACE DIVISION
- . ] L . . ) PINE & DUNHAM STREETS
We are conirectually committed be accept enriched derbiegesewomasini-
form rete from the convertor and, hence, request that biwisocappdbeca=
- tion be given sarly consideration,

Very truly yours,
D. E. MARETEACE DIVISION

Business Manager
JED/bs S '
via: Aipr~Mail
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D. E. MAKEPEACE DIVISION
: PINE 8& DUNHAM STREETS '
' ATTLEBORO, MASS,
ATTLEBORO 1-0090

April 17, 1989

U. S, Atomic Energy Commission
Washingbon
D. C.

ATTH: Mr, J. C. Dolaney, Chilef RE: DEM SHM-185, s amended
Wuclear Haterials Section Doecket Ho. T0-139
Licensing Branch _

Bivislon of Lipensing and Regulatlon

gentlemsns

Thank you wvery much for your letier of April 6th and the amsnded
sub Ject license which permits us to receive and store two-hundred
firty (280) kilograms of U-235 contalned in emriched material., Im
response Lo your questions raised conceyning our January 30th and
Mareh 3rd applications concerning (a) limitation of metal in pick-~
ling solutions #hd (b} shipping procedures, we are plsased to s ub~.

mit the following:

8. In regeprd %o the preventlon of accumulatlion of U-238
in exeess of thPbe~hundred rifty (350) grams as de-
- solved mhterial iIn plekling solutions; please consider
the followlng informatlion as & supplerent to our Repord
DEM~5, Section ®0%, pages B and i5:

With respect to the possible accuimilation of unknown
quantities of U-235 iIn our pilckling solutions, the fol-~
lowling data h#g boen eollected:

A survey of 10 depleted uranium rods of the same alloy
composition and dimensions as the enriched rods has bsen
undertaken to reveal the extent of uranium logz in ths
acid solution. The zirconium clad rods were painted on
sach end with Unichrome #32¢4 stop~off laquer selution to
prevent contact of the bare uranium ends with the acid,
The rods wers piekled for 3-4 hours in 1:1 Hydrochlori
aclid, removed, rinsed iIn cold water, and dried with »
This pickling operation is done to remove all tracer
steel jacketing material before swiging. The zire
cladding is not affected by the anid,
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' NM-185 as amend,

N CRUA AR LT TN LT LIS TRLE .S, //MRS‘& No. 70-139

AprIl 17, 1988

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

The averags Wﬁight leas per rodas determined by arrLesoro 1-0os0
before &nd a&fter weighings wag 1.0 gram, This cor=~
rasponds t6 0.8 gram uranium and 0.23 gram U-235

at a 25,6% enrichment, 1f we consider thé entire
wolight logs to be U~-Mo, In dolng thils we neglect

the weight which is due to ths steel vh ich has beéen
remévéed and thus provide outrselves with an addi-

ticnal safety factor,

It has been determined that the acid solution will
have to be renswed after approximately 100 rods have
been pleklied,’ If we use this numbed of rods as our
maximun limiting amount, then the gréatest possible
quantity of U-R35 present in solutlion befors changing
will be aspproximately 23 grams. In order to deter-
mine the actual amount present, samples of the solu=
tion will be taken and analfPed for total uranium

content,

. Tﬁ@ selution will tﬁeﬁ,be transferrsd to a 13 gallon

b.

‘avea, At this o i of 1
imately 2 giams U~235))1iter of solution}, storage

polyethzlﬁﬁg]garbcy:an&'storé&‘1n éur'6n?i¢hed_scfap o
t this small condentration of U-235 (approx-

may be close packed in & plane array.

Ve expect to plckle a maximum of 1550 rods which will

be equivalent to 356 grams U-238 in solutlon for the
entive jobs Ths volume of solution involved willbs
approximately 200 gallons econtained in 16 polyethylens
containerd, Solutions will be retained for eventual -
reclamation of U-235, P

In regard to the question whieh hasg been raised concerning
assurancé against inadvertent criticality between the

sub Ject material and othey fissénable material which may
be encountered during & ipment or at points of intermed-
iate storage, wée wish to advise as follows:

Ourvdcﬁ5raéﬁcéith”PQwé?'ReactérvDé#sloﬁméﬁt Corporation,
Part IV, paragraph "C", states: o
"The units shall be delivered to a common carrier (as
determined by Ownée), packaged (as specified hersin),
undamaged, clean, and dry."



‘.‘; 3 gt 1)h SNM"‘IBE ag amend.
D s TrRIES, /N‘%cjket No. 70-159

April 17, 1959

D. E. MAKEPEACE DIVISION
PINE & DUNHAM STREETS '

It is our tnterpretation from this statement thatamsigshro. wass.
agsurancs would be the vespornsibility of our cus tURRFEPRO 1-00%°
in so far as the tore loading 1s concerned,

Ploase advise us if this'infarmation compliss with your request,

Very truly yours,
D. 4 MAKEPEACE DIVISION

e et

John H. Durant j
| Business Representatilve

JHD /b8
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D. E. MAKEPEACE DIVISION

Y, PINE & DUNHAM STREETS o
ATTLEBORO, MASS. M”f} '
N — %9 ol ' e ATTLEBORO 1-0090 i
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U, &, Atomic Fnergy Commisslon
Yashingbton, T. T4

Attenticnt ¥r, Lyell Jehnsen, _
© fhief, Licensing Pranch « Division of Civillan Application

Subjectt Peasibility Yeport FUENS
Sentlemont

D. B, Eskapesce Division (DEH) of Engelhard Tndustries, Ing,, hereby
gubmits ¥ coplog of its feaslibility repert on the fabrleztion of 100
enriched uraniuve subeassenblies for The Iarleo Perml Fazt Sreeder
Faactor currently wnder constructlon et Lagoons Beach, Hichlgan by
Powar Reackor Development Corpovrablon,

The task of fabrisation, which glec ineludss the febrieation of depleted
arantus axinl and lonsitudinal blanket sub<swssmblliesn, is the subjlect

of a joint contract dated Ceiober 31, 1958, vetwesn Power Zsactor
- pevelerment Torperstlion and co-pentractors Buclenr Metsls, Ine., and
ﬁﬁ%&iﬁ&?ﬁlfﬁﬁﬁﬂ%riﬁﬁ, Tne, The soepe of the repord irangniited herewith
is aonfined ¢t that pertion of the work whish will be performed by UEM,
The Huclear Feials, Tne, (BHI) feasibility veport will de pubmiited
shortly and will oover the halense of the work of the contract, fo be
perforned at ¥HI's plant at fenceord, N¥ossachusetie,

Yo ask that in the meanwhile fmmedliste action he taken o process the
enclosed IFY feesibility report since thils enhricse the malerlity of
the production processes Invelved In the whole of the contrach,

DM operates iis fuel Pabricsting plsnt wmdsr Speclal Wuclear Faterlals
Lisernge 185 which expires on Septembay 30, 1962, Dy its smendwent

anplicatien dated Javwary 13, 1959, TE¥ has reguested that the smount
of U=23% pa metal enviched inm U-235 bo inereased to 250 £ilogranme,

Advance copies of Bectien I of the enclesed peport covering Rsgelipt and
Sterace of faw Maoterlis] were mbmiltted al %uls time,

A ecomplate and independent check of all eriticality ecaleoulations and
, veeniresente invelived in this report hes been mads by our consulfant
:gyggﬁwwgﬁw&ﬂﬁﬁmﬁggﬁaakﬁr, Dr, faleker is a fermey oonsullant to Cal Ridge
#itPetiomal Laboratory and curprently Prefessor of Huclear Englneering at
Hewark Colleze of Inginsering.
FEE -9 193¢

- Y2 ™
R avED
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U.S. Atomic Energy Comm.
Jenuary 30, 1959
Page 3

Distrib&tions

Chicago Operations Office « ARC - Chicago, Tllincis

New York Operations Office - AEC & New York City

Mr. B, Ratelck -~ Power Reactor Dévelopment Corporatlion, Detroit, Michigan
Mr, W0, Arnold - Power Remctor Development Corpcration, Detroit, Michigen
Hr, A, White, Nuclear Metals, Tne., Concord, Massachugetts

Mr, P, Thompson, Huclear Metals, Ine., Concord, Massachusetts

Mr, W.F, Mittendorf (TEM) .

Mr, ", Barney {DEM)

Mr, C.A. Canham (DEM)

Mr, ¥, Yelss (DEM)



