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D. E. MAKEPEACE DIVISION

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

U. S. Atomic Energy Gommission
Washington, D, €.

Attemtien: Mr. J Ce Eelaney, Chief"
e Lieensing Branch B
- B Div. of Lincensing and Begulation
Reference: Docket TO-139, Speclal Nuclear -
"~ Material license #185,
our letter of 7/3/59

Gentlemens_.

Enclosed you will find drawings of the -
birdecages which we anticipate using for st@rage
of the PRDC 25,6% enriched uranium derbles as
rientioned in our license amendment reéquest of ,
7/3/59. These drawings were inadvertently left

- out when our application was mailed and should
be eonsidered as a part of our applieatien.

We hepe that this omission did net

/////// inconvenienee Jou.

T . . o Very truly yeurs,
ENGELHARB INDUSTRIES, INC,

?{mzﬂTo %ZJW

Norton M. Weiss
Gritieality Offieer

NMW:je
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Engelhard Industriss, Ine.
D, B. Makepesce Division.
Pine & Duphas Strecta
Attlebore, Massachusebis

Attentions

Genblomeny

This refers to your letter of July 3, 1959 ‘by ghich you roquest that
your license, SMM-185, be amended o anthorize the receipt and storage
of enrlched uranium derbies st your Attlcboro, Hassschusetts faoilities. _

¥y, John K, Durant
Business Mamager

In order that we may continue our smalysis of your proposed proceduves
you should provide usg with the sf::;uowmg additionsl informations

4 desoription of the eritioaliby safegumrds you will
vae during the transfer of the derbles from Davidson
to Makepeacs birdeages at your Plainville facilities,

1.

2.

& more cemplede dés&i;aticn of the emergency alsm
and evacuadtion procedures proposed for the Attleboro
gite, to include,

L2

b,

L+

ds

the fall.safe features of the alarm sysben,

the windnur radietion level which the system

the response times of the system to warious
radiation levels and

fhe !‘:*&u»emy with shich you will conduct
evgouation drille.



Engelhavd Industrien, Ine. ~ g - UL 2 1358

3+ The procedures you will use for shipping the derbies
betwesn your Plainville and Attleboro facilitdss to
include the maxiwam mumber of bilrdeuges par ehipment
and the srray in which these birdesges will be placsd.

This information should be submitted in qusdrupiicate,
Very truly yours,

Charles P, MoCallum, Jr.

Hucleny Materials Secction

ldeenging Branch o
Division of Iicensing and Begulation



Dooket No. 7O-139 JUL 27 1958

Engelhare Induatriss, Ine.
D, B, Hakepesse z:m;m
AtSleboro, Massschusebbe

Abtentlons My, Johm H. Durant
Business mmggxf

Gentlemeny |

s rofers to your letter of July 3, 1959 by which you requeet that

your license, SNM.185, be amendsd o aubhorizs ths recedpb and storage
of erriched waninm derbies st your Attlsbore, Magssachusetta facilitdag,

In order thet we may contdnmue our snaiysis of yeur proposed procedures
you should provide ns whth the following sdditional informations ’

1. A desoription of the oritdonlity safeguards you will
use during the tranafer of the derbies from Davidson
to Makepaace bilrdoages ab yowr Plainville facilitics,

€. 4 move complote degeription of the smergency alewm
and evacustion progssdures wroposed for the Atklebero
site, to include, '
&, the fall-safe featurss of the alarm system,

b, the minlmum radiation level which the systes
will debechd *

¢. ‘the Pesponse times of the aysbem 0 vardous
radiation levels and

d. the fresquency with which you will conduct
- evacuation drille,




Sngolhard Industries, Ino. -2 LT Es

3s m maeézwen you will uge for shipping the derbles
betwean your Flairville and Attlebore facilities to
include the m rumber of blrdcages par shipment
and the array in which these birdoages will be plecsd.

This information should be submitbed in quadruplicate.
' Vary truly yours,

Chavies P. MoCallum, Jr.

Huolesr Materials Scotion

Licensing Brench .

Divisicn of Iicensing and Regulation

DISTRIBUTION

Div. of INS

Doc. Rm.

Formal

Suppl.

1&R Reading

LRL Reading

C. P. McCallum, IRL

OFFICE » LRL 7. "

W 'l
SURNAME » |2 L\t 4
patep | 1/2/59 %

Form AEC-318 (Rov. 9-58) €. 5. GOVERNMENT PRINTING OFFICE  16~~02761-3






TELEGRAM 12345 p.m.

' FROM: J. H. DURANT
ENGELHARD INDUSTRIES
D. E. MAKEPEACE DIVISION
PLAINVILLE, MASSACHUSETTS

JULY 29, 1959
C. P. McCALLUM, JR. »
NUCLEAR MATERIALS SECTION

LICENSING BRANCH

DIVISION OF LICENSING AND REGULATION

WAITING YOUR COMMENTS ON REQUEST TO STORE URANIUM IN ATTLEBORO

VAULT END REFERENCE DOCKET NO., 70-139

7

7 | |
.070‘ @/é«u/‘ﬁéﬂ’ - »——/é//ﬂ{//éééf

Q%WW%%’%W .

Received by REH at 12:45 p.m.
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‘Licensing Rranch

o DOCHEL. B0, __Zootd?:

(ENCELHARD INDUSTRIES, INLC. )

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

August 3, 1959

Mr., Charles P, McCallum, Jr.
Division of Licensing & Regulation

U. 8. Atomic Energy Commisaion
Germentown, Maryland ‘

REF: Pidling Procedure for Enriched Uranium
Feasibllity Repori DEM 5
SNM-185, Docket 70~139

Gentlemen:

Further amending the subject application, we wish to revise the limits
of uranium content in pickling soelutions.

Page 6 - Paragraph C, line 7: change limit from 350 to 50 grams of

U-285. (Pickling of Ingot)

Psge 9 ~ Paragraph H, line 73 change limit from 380 to 50 grams of
U-235, (Piekling @f Secendary Extrusion Billet)

Page 14 ~ Paragraph @ - delote in its entirety and substitute the rol-
lowing:
"0. Pickling and Shearing of Ceextmded Rods

The removal of steel extrusion jacketing is accemplished
by a two step pickling operation eomprising a rough fol-
lowed by & fine step.

Rough pickling of coextruded zircanium clad U~Mo rods will
be done according to the following precedure to remove the
outer steel jacketing material:

Rod Dimensions: - .310" diameter x approx. 8 ft. long
1. Each rod is visnally inspected upon receipt prior to

Pickling. This is for the purpose of locating and re-
jecting any rods which may have cladding ruptures,



¥r. Charles McCallum, Jr,  Auwgust 3, 1959
U. S. AEC : ’ Pickling Preocedure
Feasibllity Repert DEM &

SNNM-185, Docket 70-139

2, Both ends of each rod are cropped on a shear so that
the U-Mo alloy is exposed and most of the Cu-N1 extrusien
cemponents remeved,

3. Each end of each rod is painted with 2 coats of Unil-
chrome #324 (stop-off laquer which is acid resistent) to pre-
vent acld attack pf the U-No alloy. .

4. BEach rod is weighed to .1 gram on a "metrogram" balance.

S. A maximum of 3 rods (1.1 Kg U-235 total) is placed in a
pickle tank which contains 1:2 ANOz. The height of the sol-
ution in the tank will be maintained at an always safe 1"

level. This will be accomplished by administrative contrel

of acid distribution and by an overflow to limit level In the
tank to 1", The everflow leads to a 5" I.,D. (always safe) poly-
ethylene container. . : .

6. The rods will be pickled for 15 min. to remove the majority
of the steel jacketing.

7. The rods will then be removed, rinsed with water, and wiped
dry with clean rags. ‘ :

8. Esch rod will be roweighed to determine weight loss in
pickling. '

Experimental determinations have established that the rate eof
nitric aeld attsck upgn U-Mo alley at this psrtleular concen-
tration is 0.23 Mg/@mﬁ/mtn.._li we assume the worst possible
situation; namely, that all the uranium is exposed to the acid,
we would dissoelve 1.95 grams of uwranium alley per red in 15 :
minutes. For 25 rods this would amount to 48,75 grams of alley
which would be equivalent to only 11,23 grams of U-235,

Since this condition of tetal uranlium expesed will never be
approached, we are confildent that the amount of U-235 in solu-
tion will be negligible. At the present time we are in the
process of running actual analyses of pickling solutions of
depleted meterlal in an effort te further verify thls data.



Mr. Charles McCallum, Jr. August 3, 19869
U. 8. AEC . - Pickling Procedure

The foregoing limits have been computed by methods previously“eutlined in
May 28th and June 3rd supplementary letters. Cladding has been considered

Feaslbility Report DEM &
SNM-185, Docket 70-139

Cropped rods wlll underge a second or fine pickling where nec-
essary to remove small spots of steel which may remain after
the rough pickle. The emds of the rods will be masked to pre-
vent the U-Mo from going into seolution. The pleckle solubtion
will be a mixture of nitriec and hydrechleric acids at 110°F,
Rods willl be pickled until such time as all steel is removed
(Max. of 3 rods conteining a total quantity of 1.1 Kg U-235

in the tank at any time) afterwhich they will be rinsed,
wolghed, and placed in the shipping centainer,

All fine pickle selutions will be transferred to 13 gal. poly-
ethylene contalners whenever it is determined that 25 gm, ©¥-235
has gone into solution both from before and after weighings and
an actual analysis of the pickle solutions. Polyethylene con-
tainers will be stored in wire racks at an 18" distance from
similar containers in the enriched scrap storage area," '

ag alloy in all cases except rough pickling of ceextruded rods.

We reduest that these amendments also be ccnsidered to apply to feasl-

bility report DEM 6.

5, Paragraph 14; Page 8, Paragraph O.

We trust that you will find these amendments satisfactory so that eur'
applieation may receive your early consideration.

JHD/bs

Very truly yours,

D. E. MAKEFPEAGE DIVISION

ohn H, Durant
usiness Manager

References may he made to Page 4, Paragraph C; page



J » cd er N '
CHIEF, NUCLEAR MATERTALS SECTION
LICENSING BRANCH
DIVISION OF LICENSING AND REGULATION ,
U. 8. ATOMIC ENERGY COMMISSION ROUTINE - COLLECT _
, AUGUST 11, 1959

ENGELHARD INDUSTRIES, INC. '
D. E. MAKEPEACE DIVISION
PINE & DUNHAM STREETS
ATTLEBORC, MASSACHUSETTS
ATTR: JOHN H.

BUSINESS MANAGER

YOUR LICENSE SNM-185 AMENDED THIS DATE TO AUTHORIZE FUEL ELEMENT
PABRICATION IN ACCORDANCE WITH BROCEDURES DESCRIBED IN YOUR APPLI-
CATIONS OF DECEMBER 9, 1958 AND JANUARY 13 & 30, MARCH 3, APRIL 9,
APRIL 17 (2), May 28 (2), JURE 3 AND AUGUST 3, 1950 END REFERENCE
YOUR DOCKET NO. 70-~139 |

CPMcCallum:rh
3:00 p.m,
Rm. No. B-129



76
J. GW

mm COLLECT
AUGUST 11, 19%

ramzcsm TN ACCORDANCE WATH PROCEIURE
CATIONS CF DECEMBER 9, 1958 AND JANUARY 13 & 30, MARCH 3, APRIL 9,
mmu(a),mae(a),msmma. 1959 ERD REFERENCE
© YOUR DOCKET §O. T0-139

DISTRIBUTICN

D. F. Musser, NMM

E. A. Shepherd, FIN (2)
Div. of INS

H, Steele, LRL

. Gustavson, ILRL
IRL

Su.pplo

L&R Reading

LRL Reading

C. P. McCallum, LRL

33@0 pa!.

R, Ho. B-189
OFFICE p Vi ” LRI
SURNAME » urt
patep | 8/11 /59 8/11/ g@

7 1 :
Form AEC-318 (Bev 9-53) 0. 5. GOVERNKENT PRINTING OFFICE  16—82761-3
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( - E’NGE"LHARE TN LS TRIES, INC. )

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

August 14, 1959

U. S. Atonmic Energy'commissién
Washingbton
De Co

ATTN: Mr. Lyall Johnson
REF: Requirement - Special Nuclesr Material

Part 70 - Title 10
Docket 70-139

Gentlemen:

This is further in reply to your directlion of November 1958, con-
cerning the provision of audible alarm monltering devices and
evacuatlion procedures required in the event of accldental condition
of eritlcality.

As we advised in our letter of December 9th, we have ordered and
have since received four (4) Model RN~-2 Gamma sensitive radlation
monitors which are installed; twe in our two work areas and two in
our two uranium storage vaults, Location of these instruments is
shown on the enclosed Drawing D-1050. We present herewith pertl-
nent information on the monitoring instruments as is furnished by
the menufacturer, Eberline Instrument Co

1. Range of operation: 0-20 mr/hr. S EE Ak&ffj'f g
2. Time Constant: Compatible w/range selected.
3. Instument Saturation A radiation level greater than

Radlation Level: 500 Roentgen/hr is required
_ to cause detector saturation.

4, Visual Alarm: Front panel mounted red light.
Front panel reset button & over-
head red light.

5. Audible Alarm: -

" Internally mounted high frequency
buzzer & Klaxon horn.



U. S. AEC | | August 14, 1959
Mr. Lyall Johnson Docket 70-~139

We are also enclesing three (3) coples of our emergency evacuatlen
procedures. This procedure 1is posted with other plant bulletinms
and, in addition, will be used as the basls of evacuation drills
which are conducted guarterly.

This information has been communicated to our cognizant fleld office
which is Chicago, and it has been approved with respect to our
Government meterial,

We hope that the informstion presented herewith will furnish yeu with
sufficient information to enable you to amend our Special Nuclear
Materlals License to show complience with Part 70.

Very truly yours,

D. MAKEFEAGE DIVISION
ohn H, Durant
1siness Manager

JHD/bs
encls:



s L WOl 10, __ 2o — 37
o ' @HGﬁLjA?D THDUSTRIES, [NCOQQOQAWpﬁ- :5%5%%% g%_

s | D. . MAKEPEACE DIVISTION
- PTLATYVILIE, MASS.

EBFRG ENCV EVACUATIOW PROCEDURE (PLATNVILLE PLANT)

1. %When alaﬁm sounds, all personmel will immedlately evacuate the
" ares by the nearest exit, v :

2. Personnel working at the vear of the nucleap department will leave
by the door at the southwest corner near the vapor blast and con~
grepgalte in the resr vard to awailt instructions by HF persomnel.

3, Personnel working toward the front snd middle of the nueclear area
will leave el ther by the door loading o the change room or the
door lesding to th 1o corridor, ? ’ -

I, People ezﬁting through either chanre room or corridor will proceed
’ in an orderly fashion through the corridor past the guard atation
and oubt into the front of ithe building o aweld instructions.

5. :PeOUIe in the partitioned area and form ool depaf tment will exit
through the doors at the north sud west eands of the building and

He

conwr’gaue at the Dg?k1ﬁ? lot to awaillt instructions.

o frd

2ar

6, Ho ene is to leave or enter the nuc ar
itioned

2a through the door on
the north wall neawed B0 the parg a

2 TB .
7. Ag soon as the building h&% bbeﬁ OWﬁlete,y evacuated, health-
‘physics vepsonnel will menitor all “Psonnsi to segrégate fHogse
ahaomay have receivéd radiatle Ncnﬁtoring,wil,”,a.done
“both on the person and £iim badg ng In feoil) with portable
survey instruments,

e (¢

8. When nersomnnel monitoring has been completed, persons recsiving
aignificant exposurea will be tsken Ho Sturdy Hospital for medical

antensiou.
9, H-P persomnel m111 then don protective clothing and enter the area
to determine the location and exbtent of the rsdistlion source with

survey instruments.

10. As soon as nossible, the HP officer will notify the Vew York
~ Operations Office of the incident and recuest the aid of the

emergency monitoring team. (Meiew—Bmerreney—Emriy)

11. The ¥P officer will inform the plant manager as t¢ the extent of
damare in order that the oress and »adio may be Informed 80 asg to
avoid misinformation which miphc be spread to the communiuy

12. VWhen the radiation source has been 1ocared monitoring will be
done with survey Instruments until the radiation level is low
enough so that nersonnel may annvoach gsafely. :

13. Depending cn the source of radiﬂtion,'appropriate me asures will be
taken to eliminate the conditicn (protective shieldi ng, neutron
~ahsorption materials, removal of moderating material, renlacement
into alwavs safe containers). ’ '



e EMPAOENGY. BVACTIATION FROCHDURE (CONT. )

ik, As soon as the rsdiation hes cessed, sulfur teblets located on
walls will be removed ond seont out to be coimbed ag a meang of
determining neubtron dosage avelive ‘

(s
¥
1

T &

15. Chicapgo Cuerations 0Fffice will be informs
damare and the procedures beling followed.

16. No cne except U-P perscnnel will be allowed in the area unsll

menitering hag heen comple ted snd the avea found o be zafe from
radiation.
17, Alr samples will be taken downwind and creosswind from the source
of radietion Lo determine whether a major digpersion of rvadlaticn
e o

18.

contamination O c¢lsan areas,
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Docket Ho. 70-139

56 19 1958

Engelhard Industries, Inc.
D. B, Hakepeace Division
Pine & Dunbam Stroete
Attlebore, Hassechusebia

Attentlons Mr. John H, Dovant
Business Managor

Gontlenens

Enclosed 4is your Special Huclear Material Licenge No.
884185, as mended,

In referencs to your propoged emergency alarm and
evacuation procedures submitted December 9, 1958,

you shovld infom us by Beptember 1, 1959 of the

degres to vhich these mrocedures huve baen implemented,

Yary traly yours,

d. G. m@y
Chief, Huclear Materials Section
ldcensing Branch _
Mviaion of Iicending end Regulation
Enclowurer
814185, as amended

e

"'/,,..
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For REC-40L ’ 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 . License No.

et M R 3]
Engelhard Industries, Inc. SH-185, as anended
D. B. Hakepeace Division . Expiration Date
Ploe & Duphan Streets ‘September 30, 1962
Abtlsboro , Massachusebbs

. Docket No.
F0-159

Special Nuclear Material 7. Maximum quantity of special nuclear material
which licensee may possess at any one time
under this license

Uraniuws enriched in Taree hundred thirty (330) Kilograns
the U-235 isotope. of §-235 combained in uranium mﬁﬁhﬁd
in the G235 isetep\,.
_ Authorized use Yor the Iabiication oi rveachor fusl €
ties using the procedures desoribed in the Zti.eanaeew apph.eatiou of‘ ehﬁ.y 3{)
1957, as amended February 5 and Jecember 9, 1958 and January 13 & 30, March 3,
April 9, April 172}, Hay 28(2), June 3 &nd Agpust 3, 1959,

Quantity of special nuclear material allocated to licensee pursuant to Section 70.31(b) of said part

Hone

CONDITIONS

10. Ulr;less otherwise specified, the authorized place of use is the licensee’s address stated in Item 2
above.

Anthorized place ef mwse: The licenseels fuel elewment processging plant
located on Route 152, Plzinville, Massachusebts.

A9/

ASLARL

=

For the U. S. ATOMIC ENERGY COMMISSION

AUG 1 2 1833

Date of issuance

Y
U. S. GOVERNMENT PRINTING OFFICE : 1956—0-385852 J. L j}elaney

Dvigion c.f Licensmg anﬁ Regula&itm

S BLAP)




e ‘ <8 105
Dookst No. TOW139

Attentions Hr. John H. Durant
Buminesa Marager

m&mt

Ewclosed 1a your Special Nuclear Material Licsnse Ko,
K185, as muended,

In reference $e your proposed emeygency slarm and
evacuation proovdures mubmitted December 9, 1958,
you should infors ue by Septewber 1, 1959 of the

- degree to which these precedures have been implemented,

DISTRIBUTION Fory by yours,
D, F. Musser, NMM, w/encl.

E. A. Shepherd, FIN (2}, w/encl. T
Dhv. of XWS, w/encl. & Ltrs. did

6/3, /3, 9 & 27459 & TWX dtd |

8/3 &11/59 - _ :

H. Steele, LRL, w/encl. . et
S. R. Gustavson, IRL,w/encl,@ites, Muciehr Nat
J. C. Delaney, W/]ic. iny .".‘,"":'ﬂ"‘:*:- ks yu ot

S/Health, w/lic. only

Doc, Rm., ggacl.
8-385, as amendad

Formal, w/encl.

Suppl., w/encl.

1&R Reading, w/encl.

IRL Reading, w/encl.

C. P. McCallum, w/encl.

OFFICE p I LRI,

SURNAME p |GE v :[@iﬂéﬁ%v
parep |.__8/13/59 3/3‘_()-1/59

Form ARC-818 (Rev, 8-63) . 0. 5. GOVERKMENT r;:rv/mc OFFICE  16-—62761-3




Form REC-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 st%bject
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. License No.

Industries, Inc. SRi-185, a8 anended

B, E. ﬁ&k@p@ﬁﬁa Mvision 4. Expiration Date
2. Address Pine & Danham Streets
Attleboro, Hassachusetbs Beptenber 30, 1962

1. Name

5. Docket No.
0-139
6. Special Nuclear Material 7. Maximum quantity of special nuclear material

which licensee may possess at any one lime
under this license

Yranivs enviched in Three hundred thirty (330) kilograms

the U235 isotape. of D-235 contained in weanius enyiched
in the $-235 isotope.

8. Authorized use For the fabrication of roscior fusl slemends and related aclivie
ties nsing the procedures desoribed in the licensce's spplication of July 30,
1957, a8 amended Pebruary 5 and December 9, 1958 and Januvavy 13& 36, Eiarch 34

_April 9, April 1W2), Hey 28(2), Jun= 3 and Avgust 3, 3959, S 7 32 oL "kl

9. Quantity of special nuclear material allocated to licensee pursuant to Section 70.31(b) of said part

Bone

CONDITIONS

10. Ulr)lless otherwise specified, the authorized place of use is the licensee’s address stated in Item 2
above.

Auvthorized place of use: The liconses?s fuel elsment procvossing plant
Thhox P located on Route 152, Plainville, Hessachusebbs.

For the U. S. ATOMIC ENERGY COMMISSION
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(ENGELHARD INDUSTRIES, TN ) G

D. E. MAKEPEACE DIVISION

PINE & DUNHAM STREETS
ATTLEBORO, MASS.

K ATI'LEB%O 1-0080

Bepteomber £3, 1968

U. S Abtomic Endrgy Commission
Nucleay Haterlalsg Seoticn

Licensing Braneh

Divizion of Licensing and Regulatlion
Wadh ington 28, Il. Ce

ATTH: . c:harJ.as P, MeCallum, Jr.

REF:  Docket '?0«-139 Speaial SHM«185
Adddtlondl “twaga Space

Gentloenman:

Purthey to wuy letter of July 3rd and yourr response of July 2%th oonceraing
our propoasl to store addltiorel 25.6% enriched wrenlum in owr Attlasboro
Plant, we have Investignted the matter furither and find thaet it will not be
feasible to utilipe such mace, Ploaze considsr the proposal of our letter
~af July Srd to be abandoned and superseded by the following:

D. E, Makepesse Division of Engslhard Industrios, Inc., v sts
an emendment to lts SN Licansa Ho, 185 ¢o permit the race pt and
progessing ¢f an sddltlongl 300 Ko, U~235 to be uzed In tha fabe-
rication of Powsy REGBEOT t Corporatlion fuel elements

Lopnars

In accordance vith maaibility report DEN~6 and subsequent revi-
sionite ‘.‘Ehia materisl will be roosived Crom Daviscen Chemical Com~
pany, Erwin, Temnessce, &% a monthly rate of 60 Kp. Rach nontbly
shipment will consist of eight (B} birdoages of 25,67 enriched
dervies and one il‘) bzrdca?o of analyticsl samplas. A dresving of
suclh & birdospe (Exhidit A) is enclosed, : ’ .

A% the p:«eafmt time wo are storing these dorbies (330 Kg. U=-235)
in qubicles In cur enpiched vault. These cubleles axe £illed to .
cipacity with our present suwpply. We propose, thavefore, to store
the t&dtt&mz mtorial requested In g losked, caged area adjoin-
ing & vault in their ox-ig:lm}. birdcagas. As soon as vault cubi-
cles besom avalluble in the course of production scheduling, the



Us Se Atomie Energy Commission September 23, 1959

.m.o

Charles P, McCallum Additional Storage Space

derbles in the ocage will be transferred to the vault: We estimate
from current productlion planning that eight (8) birdecages will bs
the maximum amownt of derby material ocutside the vault at any time.
However, due to unforeseen fulure developments, we are requesting
that we be allowed %o store sixtean (16} birdeages of derby mter-
i=l outside the vaul‘t:e _ — e e ,.4,,/

2 c‘w,
Storage wlll be 1n & rope é‘.‘ area of the 1ocked wire cage (see
drawing E1104, Exhibit B). The rest of the cage will be used for
the in-process storage oi' PRDC enriched materlal In birdcages plus
a receliving inspection area. Admission to the cage will be re-
stricted to persommel accompanied by the critlcality off icer or his
repx‘esamsativeo

The meterial in this cage would be under the surveillance of plant
securlty guards fopr 24-hour dally rounds, weekends ineluded, On

nights and weekends hourly rounds are made and clocks punched,

Pregsently installed critleallby and detector wariing systems will,

- of course;. cover this arsa.

We trust that approval Will be grantsé. ag soon ag possibla since we have an
October 7th delivery date for the next shipment from Davison. We will be
willing to accept collest telephone calls concerning this matter in the in-
terest of axpedit.’mg this application, )

JHD,
enc

Very 'tz'iily yours,
MAKEPEACE DIVISION

MW

8

via: Am m.n.
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(ENCELHARD INDUSTRIES, INL. )

D. E. MAKEPEACE DIVISION

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

October 8, 1959

United States Atomic Energy Commission
Germantown
Maryland

ATTN: Mr. J. C. Delaney
Chief Materials Branch
Div. of Licensing and Regulation

REF: Request for License Amendment

Dockset 70-139
Gentlemen: ‘ 7y 4 M,' ;

Enclosed herewith are four (4) copies of Feasibility Report/DEM-8
covering fabrication of enriched uranium aluminum fU8I elements
for the Watertown Arsenal OMRR.

It is requested that our license SNM-185 be amended to cover the
receipt, storage, and fabrication of metal., Your prompt attention
to this request for amendment will assist us materially in meeting
our contract commitments for delivery of finished fuel elements

to the Watsrtown Arsenal,

Very truly yours,
DIVISION

John H. Durant
Business Manager

JHD/bs
encls:




4‘ Yo, s DOGH.I NO. 2£ L2k

ENGELHARD INDUSTRIES, INC. Septenmber 25, 1859
D. B, Makepeace Divigion

Uhited States Atomie Energy Comaizsgion o /ff;

Germanbows, ]
Maryland . ’ P A
. ‘ ;'i,. f’é’ 5"{
ATIR: Mr. Js C. Delaney e
Licensing Branch éﬁ
REF:  SNM~185, Docket No., 70-139 e
Gentlemen: S

We are enclosing herswith five (5) ¢oplies each of Revision A to our
Feaglbility Reports DEM & and DEN 6. These Iincorporate all of the modlifi-~
catlong and changes conbtalned in correspondence lnecidental to the amend~
ment to ocur license covering Fabrication of Core Subasgembliss for the En-
rico Ferml Fast Broeder Resctor and the Fabrication of 164 (10%) Fuel Pins
for the SRE Test Progvrsm, - A

Very itruly yeu$sé
Do E& MAKEPEACE DIVISION
AH )Y el

John H. Durend
usiness Manager

JHD/ba
encls:




Price, .H., L,

Price, E. R.

Beck, C. K.
Rogers, L. R.

Morgan, G. W.

Mason, d. R.

Teets, S. A,

- n T D e D N D D e GRD T D as

/00~

Jophnson, L. E. _.. W
Fleury, E. R, ___ : McCallum, C. P, ) X
Edwards, C. T, Doulos, N,

Borlik, R. F. Z Dires, R, /
Kares, F. V. " Allen, Mo ___ 2
Lee, F. C. Steele,; H.
Frederick, R. J.

- e D D e e w0 D == B I R e e ad




""""""

(ENGCGELHARD INDUSTRIES, INZ.)

REF:  Review of Critieality Procedures

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

Ootober 8, 1950

thicage Operations Office
Py Op Box 89 Y
Lemont, Illinois | | 4 £

ATTH: Mr. Donald ¥, Gardiner, Divector éé/

United States Atomlic Energy Commission |

Hoalth and Safety Division

Gentlomen: .
¥ou will find enclosed in duplicats coples of eup "Enpgelhard Industries,

//,ij:u E, Mekepesde Division {riticelity Review” whieh you requested by

your letter uf Auguat llth sddressed to Mr. W. P, Mittender?,
e have atbempted to make it comprehensive and trust that you will

- advige us vhother it meets your pequlrements,

© Very truly yours,
D. B, #AEEPEACE DIVISION

irant

Hane

y . 2 ﬁ}w § b c&‘f/“wzf’"ﬂw
R ;.



TAC WUC006 DL PD '

CHARLFS MCCALLUM, LICENSING BRANMCH ' Egtﬂj &ﬂ]
/_____m.‘
US ATOMIC ENERGY COMMISSION GERMANTOWNM MD

RE DOCKET 70-139 TOLLOHING ADDENDUM TO SEPT 23RD LETTER ON
19%?00T|4 HWIZ 21

STORAGE ASSUMING MASSIVE METAL AS 25.6 PERCENT ENRICHED BISCUITS -

5 INCH DIAMETER 7/8 INCH THICK_CONSTITUTE EVER SAFE MASS CF.

TID 701 PAGE 21 TABLE XI COLUMN 1 ACTUAL CONTENT 6.6 KG |

- AS U-235 INTER ACTION CRITERIA SATISFIED AS GIVEN IN LINE 2

ALLOVING AVERAGE DENSITY OF 4 KG U-235 PER CUBIC FOOT WILL

HAVE .25 KG PER CUBIC FOOT CONTAINER NOT APPROVED FOR

| STACKING UILL BE IN. PLANEAR ARRAY MAXIMUM OF 16 CONTAINING

105.6 KG AS U-235 THIS AMOUNT BELOW $25 KG ESTABLISHED FOR

CARLOAD LIMIT USING CONTAINERS FOR STORAGE ONLY A LESS RIGOROUS
CONDITION THAN SHIPMENT. FOLLOWING ADDENDUM TO AUG 14 LETTER

© ON 70-24 COMPLIANCE AREA DESIGNATED FORM ROLL ONLY PARTIALLY

USED FOR NUCLEAR ASSEMBLY WORK ALL LIES WITHIN 100 FT RADIUS OF

' SECOND WORK AREA MONITOR PROPOSED ADDITIONAL CAGED STORAGE AREA
COVERED BY MONITOR IN MAIN WORK ARFA UNIT A (D-1050) UNITS SET

AT 15 MR FULL SCALE SENSITIVITY OVERALL RESPONSE TIME FOR AUDIBLE
ALARYM RANGES { TO 2 SECONDS WITH DETECTION SENSITIVITY SCALE

AT 15 MR WEAKEST TO STRONGEST FAIL SAFE FEATURE INCLUDES PILOT
LIGHT POWER FAILURE SIGNALED BY GENERAL PLANT ILLUMINATION FAILURE
'QUARTERLY TEST SCHEDULE USING CALIBRATED RADIOACTIVE SOURCE RESULTING
SIGNAL USED FOR EVACUA;&ON DRILL ALSO HELD QUARTERLY PRIMARY
CONGREGATIQﬁ ARER 306 YDSTNéRﬁH PREVAILING SOUTHERLY UINDS

.%vr’v ‘&1 i . . ’ ' i

UNC&%MON SFCONDARY AREA AT 50 DEGREE FROM PRIMARY TO EAST

EMGELHAPD INDUSTRIES D E MAKEPEACE DIVN J HQDUgﬁNT
. . , : SR

110§AMF -

ﬁO-lSS 23RD425 € 57/8 CF. TID 7019 21 XI 1 6.6

KG U-235 2 4 KG 7 2345 .25 KG 16 105 6 KG U= 235 92
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Pocket No. TO-139

&tmbam, mm::hmtﬁs

Attention: Mr. Joha H. Durant
Businésa Mansger

tentlenen:
Enclosed is Specldl Nuclear Meterisl license Yo.
Very truly yours,

& B %&my

Chief, Huclear Na-teriﬁ&s ﬁect:{en
Idecenning Branch

mv&ﬁm of Ideensing &nﬁ ‘aeguiatien

Enclogure:
m&&s,um



Form, AEC-401 UNITED STATES
ATOMIC ENERGY COMMISSION

SPECIRL 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. License No.

1. Name  pngwihard Industyies, Inc, 8W-185, ag smended
o Add B, E, Makepeace Division 4. Expiration Date
. ress Pims & Dunham 56 _ »
se Septenber 30, 1962

Atticbore, Hazsachuselbbs
8. Docket No.

T0-133

6. Special Nuclear Material 7. Maximum quantity of special nuclear material
which licensee may possess o.’f any one time
under this license

Uraniwn enriched in | ‘ ~
‘ Phree hundred thirty (330) kilograms
e U-23 isotope, M.‘ﬁ wnﬁimé mimi miaheé in

8. Ruthorized use pon the ubrdcation of fusd em:sm and related activi~
tles using the procedures @mr@b&d &u tha 1icenseets application of July 30,
1957, a5 amended February 5 and Deccrbe Wma‘myn&%,_wnha

& oy v

) of sa pdr

CONDITIONS
10. Ulrjzcl)ess otherwise specified, the authorized place of use is the licensee’s address stated in Item 2
above.

Authoriged place of nses The licenseels Puel MMWM
located on Route Fi52, Flainville, Mass

For the U. S. ATOMIC ENERGY COMMISSION

Date of issuance




‘.

Bockst o, T0-139

0CT2 01958 -

DISTRIBUTION Very truly yourw,
Li D§ MacKay, OROO = FIN, w/encl.

" Da. Fi Musser, w/encl,

Div, of INS, w/encl. & 'I‘W,X dtd
10/14/59
H, Steele, IRL, w/encl.

.85 R. Gustavson, IR, w/encl. J. %n %W
g/Health, lic. only = - lenr

J: C, Delaney; lic. only

Doc. Ba., w/encl. , B&v&ﬁm of Iﬁmm mﬁ agmm
Formal, w/encl» ,

VR g —

Suppl. w/encl. .
I&R - IRL Readings, w/encl.
Cs P McCallum, IRL, w/encl.

OFFICE p T 4 %@m} IRL
‘ % % % e %
SURNAME p- c un / s osnsi

DATE p- ~_.;!.Q/,XL/ SC) 100/ L/ sg i 10/} ?1/ 59/

Foom AwC-318 (Rey. 9-53) ‘ D. 5. GOVERNMENT PRINTING OFFiCE 16—62761~3



Form AEC-401 UNITED STATES
ATOMIC ENERGY COMMISSION

SPECIAL NﬁCLEHR MATERIAL LICENSE

Pursuant to the Atomic Energy Act of 1954 and Title 10, Code of Federal Regulations, Chapter
1, Part 70, “'Special Nucledr 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 . License No.

- Name Engelbard Tudustrios, In. SN{-185, as amended
« B. Makepeace Division . Expiration Date

. Address Pine & Durham Streets

At$leboro, Massachusetts September 30, 1962

. Docket No.
T0=139

. Special Nuclear Material 7. Maximum quantity of special nuclear material
which licensee may possess at any one time
under this license

Uranimm enriched in Trroe hundred thirty (330) kilograms of

the U~235 isobope, =235 contained in uwranium enriched in
the U=235 isobope,

| 8 Authorized use por ghe fabrication of reactor fuel elements and related activi-
sities using the procedures described in the liconseetls application of Jan 39,
% 3.957, ag meadea E‘ahmary 5 a.nd Beaeﬁaer 9, 1958 and mey 13 & 36,

CONDITIONS

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

above.

Authoriged plase of wses The licenseetls fuel element processing plant
located on Rowte £152, Flainville, Massachusetts,

For the U. S. ATOMIC ENERGY COMMISSION
0412 0 1959

Date of issuance




LRLOPM

Docket, Bo. T0-139

‘ mmtmamwmtmew TR
. m mmm snramfem mtxm

© _ SURNAME p

.
—

P"
: L&B LRL Readings
- " gp M@G&J JHE ILRL,

OFFICE p _a__@)_ .'RT‘
DATE 10/29/59( Sl

Q(ﬁ 2,9 1959

Attention: Mr. dam E. Bum'&
mmgs l&nager _

Gentlemen:

This refers to mz- letter of mwm By 3&59 %ﬁi mah ;@
mitted your Feasibility Report DEM-8, for the Febrication
Boriched Y-AL !izal nmts m ‘the rio

teined in the refoyenced applicstion

. mmmmm eg' 3, contitls shich

: ‘ ‘ jmﬁah sizes for
__ T ‘the indleated 1imits.
Eg. An indteation of - the 'm*‘a&-&sﬁ shdeh will

L g6 iate g;cluﬁan m.m
mﬁk ving the &lu

Ve

~818 (Rev.

9-53)

0. S, GOVERNMENT PRINTING OFFICE 16—62761-3




Bocket No. 70-139 GET 20 g

Engelhard m%as,im.”
D. E. Mokepesce Pivision
Pine & Dunham Streets
Attleboro, Massachusetts

Attention: Mr. John H. Burant
: Business Manager

Gentlemen:

This rei’era to your 1etw of October 8, 1959 ws.th which you sub-
mitted your Feasibility Report DiM-8, for the Febrication of
Enriehed U—AL Fuel mements for the Watertmm Arsenal m

In ord.er that we may continue our analysis of the procsedures con-
- tained in the referenced applieation, you aimuld pzm':{&e us with
the additienal infcmt:&m ouumea ‘aelmr* )

1. m aéministmtive er praeedural eantmls meh
o you will use to mssure that the batch sizes for
mioue gmcessea are within the in&ieateé 11mits. -

2. An inai@tian of the amount of u-aas wm.e?a w11l

. & into salution in the caustic etehing procens
wsed in rempving the alunim from olad materisl
prior to its reéuse-and the consideration given
this smount before the introduction of a second
bateh of gla:hea into the aming ha.th‘

- Very truly ywrs,

Charles P, WeCmllum, Jv,

‘Ruclesr Materials Section
ﬁemius Branch

Bh'&swn ¢f Licensing & Regulation




(EncErmaro s rmie.s, 7o bR

D. E. MAKEPEACE DIVISION

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

October 30, 1959

UNITED STATES ATOMIC ENERGY COMMISSION

Germantown, Maryland

Attention: C.P. McCallum
Division of Licensing and Regulation

Reference: SNML 185 - Feasibllity Report - DEM -~ 8

Gentlemen:

In response to your questions on the subject request for amendment
we submit the following additional information for your consideration:

- Supplement to Feasibility Report DEM-8
Section C., Page 5 - "Fuel Plate Processing"

The potential build up of U-235 in the etching solutions will be
restricted to 100 grams U-235 by limiting the number of plates which may
be etched before the solution 1s changed. The maximum number of plates
will be calculated by assuming that an over-etch into the core alloy of
.002" will take place during the etching operation. This number will vary
with the dimensions of the particular components to be etched,

Solutions will be sampled and placed in polyethylene carboys for
temporary storage., When analytical data has been received, solutlions may
be combined in 30 gal. polyethylene lined drums to & maximum amount of
100 grams U-235 per drum, Drums will be retained for eventual refining

and disposition.




Addendum;

‘Administrative Contrel of Material Issusance

All movement of enriched uranium into or out of storage areas and
through fabrication will be under the supervision of criticality centrol
representatives., Prior approval must be obtained before material may be
moved to or from a processing area, This approval will be granted only
when it has been established that the amount of material alletted to a
particular work area does not exceed the maximum amounts as established
in this feasibility report or in any prior reports covering nranium
in the Manufacturing plant, There will be no build up of material in a
work area due to the different rates of speed of various operations. All
material which is awaiting further processing wlll be removed to a
temporary storage area to be stored at a 12" edge-edge separation from
other lots, Only when a lot of material has completed an operation and
moved to the next procédssing area wlll the suceeding lot be issued to
fabrication for that particular operation.

A material control chart will be used to plot the movements of
enriched material as they are made, In this way the criticality control
representative can establish the location of the various lots of material
whbh are in process,

Tote trays will be color coded by job and also to dlstinguish |
enriched uranium frem natural or depleted.

We trust_this will meke our application acceptable to you.
Very truly yours,

Aol

Durant
Buplness Representative

JD/jet



”

(ENCELHARLD INDUS TRIES, INL. )

D. E. MAKEPEACE DIVISION

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

November 2, 19589

U. S. ATOMIC ENERGY COMMISSION
Germantown, Maryland

Attention: C.P, McCallum .
Division of Licensing and Regulation

Reference: SNMI-185, Feasibility Report-DEM-5, Revision A, Section 6,
Page 12 - "Shipping Containers for Primary Extruslons, Canred
Slugs and Secondary Coextrusions."

Gentlemen:

As a result of economlc and material handling econsiderations, 1t
has become necessary to redesign the shipping containers which will be
ugsed in the shipment of P.R.D.C. primary extrusions, canned slugs, and
secondary coextrusions between D, E. Makepeace and Nuclear Metals, Inc.

We feel that our proposed new container will retain all the safety
features of the original plus additional ones such as the 5" I.D.
"always safe" pipe diameter which will be the actual storage element.
The spacing to be maintained between similar adjacent units as a result
of construction will be the same as that which was incorporated inteo
the original container. ' '

We are submitting drawings of our proposed shipping container
in the hopes that your approval will be forthcoming. Your prompt action
will be appreciated as construection of these units will require
considerable lead time. : '

Very truly yours,

fw 4
Norton M, Weiss
}Criticality Officer

NMW/ jet
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WUX PLAINVILLE MASS NOV 5 122PME
 CHARLFS P MCCALLUM, LICENSING BRANCH

~us ATOMIC ENERGY .COMMISSION GERMANTOWN MD N |

REF 70-139 DEM 8 PAGE 5°C AMD LETTER OF OCT 30TH 002" REMOVAL

GIVES 6 GMS U-235 IN CAUSTIC SOLUTION PER PLATE WILL DUM?/AFTER o

100 PLATES ARE STRIPPED CORRESPONDS TO 60 GRAMS U=-235 CONTENT |

I SOLUTION ’ |
ENGELHARD INDUSTRIES D E MAKFPEACL DIV J H DURANT

| 1ayp

70-139 § 5'C 30 002" 6 U-235 100 60 U-235.

* INGOMING TELEGRAM
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(e~NvcrErr7arp INDUSTRIE.S, AL )

D. E. MAKEPEACE DIVISION

IélNE & DUNHAM STREETS
ATTLEBORO, MASS.
ATTLEBORO 1-0080

November 13, 1959

U, S, Atomlic Energy Commission
Germantown, Maryland

Attention: Mr, €., P. McCallum, Licensing Branch

Reference: Docket 70-~139
SNM 185
DEM 9

Gentlemen, | e Wﬂ

We are enclosing herewith ki copies of Feasibility Repc EM
covering "Fabrication of Enriched U-A1 Fuel Elements for the
Wright Fileld AFNETF Contract AF 33(616)-6659." -

We would appreciaté your amending our 1ieense"to enable us to proceed

- with this task, Our productien schedule requires that we commence

work with enriched material by December 3rd, and we hope that the

report can be gccepted and the appropriate amendment issued by this

time. '
Very truly yours,

D. E, MAKEPEACE DIVISION

wew
. H., Durant

usiness Manager

B
JHB:de

Enclosures (k)
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L?‘(/A D. E. MAKEPEACE DIVISION
: PINE & DUNHAM STREETS
ATTLEEORO, MASS.
ATTLEBOROC 1-0090

(BEVnCELHARD INDLSTRIES, INL. )

November 6, 1959

U. S. ATOMIC ENERGY COMMISSION
Germantown, Maryland

Att: Mr. Charles P. McCallum
Division of Licensing and Regulations
Ticensing Branch
Ref: Docket 70 - 139
SNM 185
DEM - 5§ Revision A
Gentlemen:
Your consideration of the follewing will be appreciated:

D. E. Makepeace requests that SNM license 185 (as of October 20, 198 )
be amended with respect to feasibility report DEM - 5 Revision A, Section
14, pages 17 and 18 as follows:

FINISH PICKLING OF COEXTRUDED RODS

Rod size - .310" dia. x approx. 8 ft. long
Composition - Zirconium clad (25.6% enriched) 90% U - 10% Mo alloy with
traces of steel U-235 eontent ~ 400 gms. per rod.,




Page 2 : November 6, 1959

We request that we be permitted to pickle six (6) coextruded rods
(2.4 kg. U-235) instead of the original three (3) (1.2 kg, U-235) in
our pickle tank containing dilute (1:9) sulfuric acid. The level of
selution in the tank will be held to a 1" depth by means of an overflow
leading to a 5" I.D, M"always safe" polyethylene container. Our pickle
"tank is 14 ft. long x 6" wide x 12" high.

The solution height of 1" has been chosen to assure that "always
safe" conditions will be met. This condition approaches that of an
infinite slab which cannot become critical at a thickness less than 1,34"
(Ref. KAPL ~ A - CM -1 Classified), Y-853 - Application of Criticality
information te Y-12 plant problems).

In addition, an infinite s8lab cannot become ceritical if the surface
density of fuel is less than 3.5 gm. / in.© (Ref. KAPL - A - OM - 1, Page
2). This figure assumes a uniform distribution of fuel through the slab
which is the most reactive condition., The six (6) rods in our pickle
tank would have a surface density of 2.4 gms. U-235/in. 2 and would be
in the form of discrete rods, a less reactive condition,

The pickle solutions would be sampled after every thirty (30) rods
and transferred to 5 gal. polyethylene carboys. Upon receipt of analysils,
the solutions would be transferred to 30 gal, polyethylene lined drums,

a maximum of 200 grams U-235 per drum.

Our data based on the pickling of depleted rods of the same alloy
composition has established an average loss 1in weight per rod of 5.25 gms.
due to piekling for one (1) hour at room temperature., If we consider
"this weight to be U-Mo alloy, neglecting the weight of steel removed, the
U-235 loss per rod will be 1.2 grams. For the 30 rods the total
accunulation of U-235 in the acid solution will be 36 grams., We feel that
this is a highly conservative estimate since the great majority of the
material which is removed will be steel.,

A further justification for this revised operation is provided in
K-1380, Studies in Nuclear Safety, Fig. 12, pages F-16 and 17, Using ths
informatien contained in Fig, 12, the minimum eritical mass for a lattice
of 1/8" rods (93.2% enrichment) dispersed in water is 6 kg. U-235. By
the use of a safe to minimum critical ratlo of 43% (Ref. K-1380, Table I,
vage A-21), the safe batch size for such a system would be 2,58 kg. U-R2ES5,



Page 3 November 6, 1959

The system as described would be more reactive than the
conditions under which we would operate since the enrichment is higher
(98% vs. 25.6%), the diameter of the rods is smaller (1/8" vs. .310"),
and optimum dispersion is assumed rather than random orientation, The
application of the above safety factors to our operations will result
in a safe procedure which includes the possibility of double batching..

It is hoped that on the basis of this information we will be
allowed to incorporate this revised pickling procedure into our
Manufacturing precess,.

We will accept collect telephone communications in the interest of
expediting and discussion of questions which arise during the
consideration of this request,

Very truly yours,

st

hn H. Durant
siness Manager

JHD/ jet
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atﬁebom, masuo!msm

Attentiont Mr, John K. Dursnt
Buginess HMans gt

Gentlemens
m:i.eaed is spem anelear &mz Ixi&anse ﬂa. ,
sm-»}.ss, as maaaea. '
| ?3*'? my Wm'sa

. L. I)a!mey
Chief, Noalear Meterisls Section
mmm Branch
Bivisﬁ.m of 1iocenusing and Regulation

8We.185, &6 shended



Form Aaey o 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 Requlations,’’ 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. License No.

. Name  Enugelhard rnmm, Inc, Se-185, as amended
B. | 6 mv?;im 4. Expiration Date
. Addre Plom & 7 n Stree : , "
= axmwm, Hassachusetts Septenber 30, 1962
' 5. Docket No.

70-139

which licensee may possess at any one time
under this license

Three andred thirty (330) kilogrsas of

Brantm wn enriched in
235 disotope.  B=235 comtained in uwranium enriched in
 the D235 isotope.

Speciaf Nuclear Material " 7. Maximum quantity of special nuclear material

. Authorized useFor the fabtwicastion of MW fuel slements and related activie B
ties using the procedurss desoribed in the licenseo's appneatien of July 30, &
1957, as snenied Feb. § and Dec. s,bzssamm. 13&30, h 3 dpril 9 &

¥ <4
Quanhty of specml nuclear mutenal ullocated to hcensee pursuant to Section 70 3 (b) of said part

CONDITIONS

10. U];ﬂess otherwise specified, the authorized place of use is the licensee’s address stated in Item 2
above.

Authorized place of uset The liconsees fasl element procassing plant
located ox Route £152, Flalnville, Hassachaneths

8. {contd) and Nov., 5, 1959.

' For the U. S. ATOMIC ENERGY COMMISSION
WOV 1 154

Date of issuance

U. S. GOVERNMENT PRINTING OFFICE ; 1956— 0—3658%. 6‘ my
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T 0.5 m%x& %ﬁv EBMM.
KEINOV 20 PH 3 39
- DOGKET 10,
AC
© YUBOSS PD

WUX PLAINVILL MASS NOV 20 208PME

US ATOMIC ENERGY -COMMISSION LICFNSE BRAMCH, ATTN CHARLES MCCALLUM

P

 REr DOCKET 7Qf139 OCLY2O AMENDMENT TO SNM 185 INCORPORATES !

OUR SEPT 23RD LETTER WHICH ADDS STORAGE OF 300 XG U-235 TO

330 PREVIOUSLY AUTHORIZED SECTION 7. SHOWS TOTAL OF 330 KG BELIEVE

IHis SHOULD READ €30 KG PLEASE CONFIRM THANKS 5

" ENGELHARD INDUSTRIES D E MAKEPEACE DIV J H DURANT
321PME | ‘

70139 20 185 23 300 U-235 330 7 330 630, - gtﬁﬁa'




NOY 18 195G

M&“

DISTRIBUTION o Very tealy
I. D. Mackay, FIN - OROG, w/encl.
Div, of INS, w/encl, & ltrs dtd
10/8, 29 & 30 & THX dtd 11/5/59
D, F, Musser, NM, w/encl, o
S. R, Gustavson, LRL, w/encl. ,

H. Steele, LRL, w/encl. 4+« 8, Dolune
Doc. Rm., w/encl. ehlef, | ’
Formal, w/encl. 4
S/Hezdth, lic. only

Jo CQ Delaney’ 1100 0nly

Supple, w/encl.
I&R Reading, w/encl,
LRL Reading, w/encl,
C. P. McCallum, LRL, w/encl.

OFFICE® |4 LRI,

SURNAME p [

11/4 /59 11/.5/59

DATE p
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Form AEC-401

(1-56) 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 reqgulations, 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 7 3. License No.
Industries, Inc. SEM-185, as amended

. E, Hmm&gﬁfﬁ."t:iﬁn 4. Expiration Date
. Address PMne & Durtham g2 : : ,

Attlebore, Massachusetts September 30, 1962
5. Docket No.

70-139

Special Nuclear Material o i 7. Maximum quantity of special nuclear material
' whlch licensee may possess af any one time
-eynder this license

. Name

Praniwm enriched in jmmeﬁ thirty {as& Kilograms of

the P-235 isobope. | T-235 comtained in urenium enriched in

' the U=-235 isotope.

Authorized use¥For the fabrication of reactor fuel elewents and relzsted netivie
ties using the procedures deseribed in the licensee's application of July 30,
1957, as aweade& Feb. 5 and Dec. 9, 1958 and Jan. 13 & 30, Harch 3, April 9 &

ng. 3, Sept. 237 0cte 8, 1 & 30(cont

uantity of specml nuclear material allocated to licensee pursuant to Section 70.31(b) of said part

None

CONDITIONS

10. le)lless otherwise specified, the authorized place of use is the licensee’s address stated in Item 2
apove.

mbhcrima place of uae: The licenseels fusl element processing plant
loeated on Ronte #152, Plainville, Massachusetbs

L\a

8. (contd) and Eov./ 155 1959,

For the U. S. ATOMIC ENERGY COMMISSION

llll

u. s covsAasu? PRINTING OFFICE : 1955—0-s8585280 » e Belaney

_ﬂixig:i-an e:l‘ menﬁgg and Re;ilatian
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(ENCELHARD INDUSTRIES, INL. )

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

March 3, 1959

Mr, Lyall Johnson

Chief, Licensing Branch

Division of Civilian Application
United States Atomic Energy Commission
Washington 25, D. C.

Dear Mr. Johnson: Subject: Feasibility report DEM-6

The D. E. Makepeace Division of Engelhard Industries,
Inc., hereby submits 5 copies of its feasibility report on the
fabrication of 164 (10%) fuel pins for the SRE test program.

The task of fabrication is the subject of a joint pur-
chase order between Power Reactor Development Corporation and
its agents, Commonwealth Associates Inc., and co-contractors
Nuclear Metals, Inc., and Engelhard Industries, Inc. The scope
of the report transmitted herewith is confined to that portion
of the work which will be performed by Makepeace. The Nuclear
Metals! feasibility report will be submitted shortly covering
the balance of the work of the contract to be performed at
N.M.1. plant in Concord, Mass. _

The D. E. Makepeace Division operates its fuel fabri-
cating plant under special nuclear license #185 which expires
on September 30, 1962.

- We would like to call to your attention our letter of
January 30th covering the presentation of the feasibility re-
port on the construction of a core and blanket sub-assembly for
the Enrico Fermi fast breeder reactor. Several of the refer-
ences made in the subject report of this letter are contained
in the earlier report, since the work involved is nearly
identical to that of the core fabrication task. '

.




-2-

U. S. Atomic Energy Commission March 3, 1959

In the event that further information and clarifica-
tion of the supporting documentation is required, please ad-
vise us.

Very truly yours,

D. Ef MAKiF;fC(lDIVISION

Jahn H. Durant

JHD/ms
Enclosures:

Feasibility report DEM-6 - 5 copies g Miwﬁ

DEM drawing E£-1038 - 5 copies .

C00, AEC, Lemont, |11.

NYOO, AEC, 70 Columbus Ave., New York, N. Y.

R. Rateick, PRDC W. C. Arnold, PRDC

A. White, N. M. |. Philip Thompson, N. M. |I.
W. F. Mittendorf, D. E. M. G. H. Barney, D. E. M.
C. A. Canham, D. E. M. N. Weiss, D. E. M.

J. M. Young, A. |. M. J. H. Durant, D. E. M.



J, C. DELANEY |
CHIEF, NUCLEAR MATERIALS SECTTON

LICENSING BRANCH 3

DIVISION OF LICENSING AND REGULATION

U, S. ATGMIC ENERGY OOMMISSION PRIORITY

ENGELHARD INDUSTRIES, ING.

D. E. MAKEPEACE DIVISION

ATT™N: MR, JGHN H, DURANT
BUSINESS REFRESENTATIVE

PINE & DUNHAM STREETS

ATTLEBORO, MASSACHUSETTS

APRIL 1, 1959

REFER YOUR TWX OF MARCH 30, 1959 MA YOUR LICENSE SMM-185 AMENIED THIS
DATE 10 AUTHORIZE YOU TO RECEIVE AND STORE SPECTAL NUCLEAR MATERIAL IN

ACCORDANCE WITH THE PROCEDURES DESCRIBED IN YOUR APPLICATION OF JANUARY
13, 1959 PD

CPMeCallumsrh
2335 Pelta
Rm, No, B.129
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J. C. DELANEY

CHIEF, WUCLEAR MATERIALS SHOTTON

menwf HRANCGH

DIVISION OF LICENSING AND REGUIATION

U, 8. ATOMIC ENERGY ODMMISSTON PRIORYTY

ENGELIARD INDUSTRIES, ING,
D, E, MAKEFEACE DIVISION -
ATM: MR, JGMN H, DURANT
BUSINESS REPRESENTATIVE
PINE & DUNHAM STREETS
ATTLEBORC, MASSACHUSETTS

APRIL 1, 1959

REFER YOUR TWX OF MARGH 30, 1959 GMA YOUR LICENSE SMM-185 AWENDED THIS
DATE 10 AUMIORIZE YOU T0 RECEIVE AND STORE SPECYAL NUGLEAR MATEAIAL IN
ACCORDANGE WITH BIE PROCEDURES JESCRIBED IN YOUR APPLICATION OF JANUARY
13, 1959 PD

DISTRIBUTION

D, F. Musser, NMM

J. G. Ryan, FIN, 1w c.. 1:..
Div. of INS, w/cy. ltr. dtd. 3/3/59'

& Feas:.blhty report DRI-6, w/ drawing
& ™X dtd. 3/30/59

H. Steele, IRL

8. R. Gustavson, IRL

J. C. Delaney, LRL

Doc, Rm,

Formal

Suppl.

L& - LRL Readings

C. P. McCallum, LRL

e !4 “."“:

CMeCallumsrh
2335 Dem.

Ea\—xam

OFFICE p

7,
S?JRNAME > .%_m

DATE p

Form AEC-818 (Rev. 9-53) U. 5. GOYERNMENT FRINTING OFFICE  16—82761-3
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INCOMING TELEGRAM
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sz R 30 P 4 39

- . ™/ ,\\v,,m/; 'u' ’\l U )
AC WBJ138 PD DOCKEL WU,
WUX PLAINVILLE MASS MAR 30 VIA HAGERSTOWN MD

ATOMIC ENERGY COMMISSION, ATTN CHARLES MCCALLUM
~ LICENSE BRANCH

UNDER OUR CONTRACT TO PRODUCE CORE SUBASSEMBLIES FOR
'ENRICO FERMI REACTOR WE ARE SCHEDULED TO BEGIN APRIL
'FIRST THIS IS COVERED IN DEM FEASIBILITY REPORT 5
'SUBMITTED JANUARY 30TH REQUEST YOU GRANT APPROVAL ON
SECTION 1 COVERING RECEIVING AND STORAGE REQUEST EARLIER
BY OUR LETTER OF JANUARY 13TH HOPE TO RECEIVE INTERIM
LICENSE BY APRIL 1ST |

ENGELHARD INDUSTRIES D E MAKEPEACE DIVN J H DURANT

5301131, - e e

4/-‘
—

INCOMNG TELEGRANT

; Pind N
s ¢
f F o Sk
£ 7 -

Sl o

L7, -

PR




LRLsCPN
Decket No, TO«139 AR 6 1959

Engellard Industriss, Inec,
D. E, Hakspeace Division
Pine & Dasham 5%&1:@
Attleboro, Massachusetis

Attentiont MNr, Jaha H, Durant
: Businoss Representative

mummmmmﬁ,mmw
suthorize you to recelve and sbors uranime wetal ingots in scoorde
anes with procedures deseribed in your Jamusry 13, 1959 subsission,

In order thal we may coxplete our reoview of your January 30 and
March 3, 1959 applications, you should subult evidence i&&wﬁag
that the 1lnit of 350 grams of G235 ddssolved in the plokling
wlu&immiﬂhaufeinmufwmwateﬁﬁm&zﬁ
mwmmmumammmm m.memm%
your application that the wsthod of dotermining the amount of
m&mmwmmwmmammm
piokling, you should also inforw we of how ymu will componsabe for
mmm&mwwum;mmmmmmmm
weniun entering into sclution. If you will assune that all welght
lass 48 U235, you should e state,

In regard to the shipping procedures described in youwr March 3
application, you should provide we with the contro. mﬁnm
to assure that inadvertent eriticality will not be shout
by mevivon interaction between your waterial and other figsionable
raterial which may be encountored duMng shipment o a$ points of
intermedinte ghorege.

d. C. Belanay
Chief, Buclear Maturials Section

ileenzing Branch
Division of Iicensing and Regulation

nelosures
SBN.185, 85 amended



Foum 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. License No.

4, Expiration Date

widber 30, 1362

5. Docket No.
0139

7. Maximum quantity of special nuclear material
which licensee may possess at any one time
under this hcense

9. Quanhty of specml nuclear matenal allocated to hcensee pursuant to Sectlon 70 31(b) of sald part

Foow

CONDITIONS

10. Unless otherw1se specﬂled the authorized place of use is the licensee’s address stated in Item 2

ol plane | e :ﬁ&m'a el clowend proo
Incated en Rowbe i52, 3 2y Ha ne e

3& (W"}%ﬁ

For the U. S. ATOMIC ENERGY COMMISSION

Date of issuancg




DISTRIBUTION
D. F. Musser, NMM, w/encl,
J. G. Ryan, FIN, w/encl, (2)

LRLsCFN | Div. of INS, w/encl., TWX dbtd. °
Docket No, 70-139 . 1959 L/1 & 3/30° & 1tr. dbd, 343, w/
pPR Feasibility Report DEM 6

H, Steele, LRL, w/encl.

S. R. Gustavson, LRL, w/encl.
Doc. Rm., w/encl.

Formal, w/encl.

Suppl., w/encl.

1&R - LRL Readings, w/encl.

C. P, McCallum, LRL, w/o encl,

pecial Wucloer Material liconse SH-185, amonded fo
mmmwmm:emmmmmmmm
ance with prossdures described in your Januery 13, 1559 suleilss

Havch 3, wswncaﬁm mmmmtaﬁmmmm
m%mggﬁamawﬁmmmﬁwgm
solution would be safe in view of the mmm&mw
in your a;galimﬁim that m mm »f
mamwmmmmmwwmw
mmmtmaMammwmamm
wranion eutering inte solublon, Emuﬁ&w%eﬁﬁ@t
muw,mmwm

Mmﬁ&wﬁ&%mmwm
mm&m&mmm brought ab

OFFICEp | 5y B8 ' ' IRL 2 /Ia LRL FIN

SURNAME p i Gmccallmn gl ‘y W
DATE p L/3/59. M. W /fso. W/l |

Form AEC-318 (Rev, 9-53) 0. 5. GOVERNMENT PRINTING OFFICE  16—52761-3



Tom Al 11 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 specitied below.

Licensee - 3. License No.

1. Name WM Indus trdes, Inz, 5Hh-185, as emended
v ce Hyieion 4. Expiration Date

2. Add ﬁm&mlﬁm " .
ress Atleboro, ! o Septexber 30, 1962

5. Docket No.
FO-139

6. Special Nuclear Material 7. Maximum quantity of special nuclear material
which licensee may possess at any one time
3yv.&hder this hcense (25@ } -
Uraniom emdched in the d Zifey lograns of
T-235 Lsatope. 235 m@imﬁ in wanise enriched

' in the B-235 isotope.

8. Authorized use{l}m- the wamafactwre of waniw-alwninen foll usmg
msm mmmemtsammm@tmy s
5’ 1%3 W m&@& by Gt bed m
Foasi ty Report Di.? eunmumrrantly WM;(E)M the m&pﬁ(ﬁsﬁ"a}

9. Quantity of special nuclear matenal allocated to licensee pursuant to Section 70.31(b) of said part

Hone

CONDITIONS

10. Unless othermse secﬂled the authorized place of use i the hcensee s address stated in Item 2
above AU [ uhes ‘&% elenend :

- loeated tm e 152, Plainville, Hess mm.

8. (xcont)and storsgs mﬁ.y of wraniw: wobsl ingod: ardenos
veduves described in the applidations dated iammry 3.3, 1?5?.

For the U. S. ATOMIC ENERGY COMMISSION

Date of issuancdptil 1, 1959
U. S. GOVERNMENT PRINTING OFFICE : 1955"0‘3858523:“ g* m?

mmwmmmgmm%m




(sNnoELFARD TN S TRIES, 7N )

D. E. MAKEPEACE DIVISION

PINE & DUNHAM STREETS
ATTLEBORO, MASS.

A‘prilv 9, 1959 ATTLEBORO 1-0090

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

Attention: Mr, Charles Mccallum, Licensing Branch ~ Division ef
S . ‘ Civilian Application -

}Sﬁﬁjécté kmendment to DEM Feasibility Report #BEH-S

Referenee‘ DEM Application Dated Januery 13th. fer * -
: o - Amendment to Lilicence SNM-185 e

Gantlemen,

In connection with the above applicatien and subsequent telephone
conversations with Mr, Charles McCallum we submit the following
smendment to allow us to receive and ship analytical samples of
enriched uranium te Huclear Metals Incorporated, Conc ord, Mass.,P o

DEM desires ‘atithorization to receive and ship 25. 6% enrichad.uranium '
chips to be used as analytical samples in conjunction with PRDC Project.
These chips will be shipped from Davison Chemical Company in glass
screw cep bottles each c ontaining aspproximately 30 grams of chips

(7.7 gms. ¥-235). These samples will be shipped in a metal birdcage

of the same construction as those used to ship the enriched derbies. =

A maximum of 8 samples will be shipped in one birdcage by Davisen o
(62 grams. U-235). S ‘ o

DEM will unpack ﬁhe birdcage anduweigh eaeh.battle of chips on an
analytical balance, Samples for analysis aré to be sent to

Nuelear Hetals, 'Ine;, Concord, Mass., via TEM truck, These samples

will be shipped in the same glass bottles and wrapped with a protective

material to.pravent breakage. The gl ass’ bottles will be inserted into
gnenggllon covered steel pails (max. 70" grms. U-Z35/bail) and shipped
o] .

- NMI will roturn the following types or anaiytieal wastes:

Selutions - will be shipped in pelyathylene carboys, diluted
to a concemtration not to exceed 2 gms. U-235 per liter,




U8, Abtemic Energy Comm,
Mr, Charles McCallum
April 9, 1959

Page 2

2., Oxldes - will be packed in glass, serew cap bottles, if
" the same container type as the original samples (1 gal, pails)
max., quantity 70 gm. U-235 per pail,

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

Interim agreement by telephone or telegram to alleow the se samples
to be shlpped would be much appreclated since the time factor is
extremely critiecal in our ecurrent program,

Very truly yours,
D..E, MAKEPEACE DIV ISION

ol fnbar—

C. A, Canham
Project Manager

CAC:de



APRIL 17, 1959

ENDRD IIS DATE 70 AUWIORIZE SHIPMENT OF AMALYIICAL
EDURES DESCRIBED IN TOUR APPLICATIONSOF

APRCL 9 & 17, 1959 PD

DISTRIBUTION

D, ¥, Musser, NMM
J. C. Ryan, FIN (2}
D. of ENS, w/ ltr. dtd. L/9/59
H. Steéle, LRL

S. R. Gusbavson, LRL
J. C. Delaney, LRL
Dogument Room

Formal

uppl.

I&R Reading

LRL Reading

C. P, McCallum, LRL

wmm
, o
= %, £ ' Fy
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SURNAME » |. ] @J{/Mﬁ_ % _.
1/16/59 6\ u/g ag/so \ lyfoofss’

DATE p

Form AREC=-318 (Rev. 9-53) F U. 5. GOVERNMENT PRINTING OFFICE  18—62761~3



mm‘ xszzx.m HATRRIALS SEOTION
mmxm_- y

GOLLEST » o
APRYY, 17, 1959

OB WITH THE PROCEDURES DESCRIBED TN YOUR APPLICATIONSOF

APRIL 9 & 17, 1959 PD

t%e@numwh
L 3920 Palile



TAC WUE174 PD | o . 52;f —r -
‘2 ate )
WUX PLAINVILLE MASS APR 17 328PMEyy MR U7 pit 1! f::=§§é, ”

Us ATOMIC ENERGY CO¥ MISSIOK, ATTN CHARLES MCCALLUM

st

LICENSING BRANCH o
REFERENCE DEM LETTER APRIL STH AND TELECON 4/17 MCCALLUM
®NCERNING TRANSFER OF SAMPLES BETWEEN DEM AND NMI - 4 .:J
'NALYTICAL SAMPLES OF ENRICHED URANIUM WILL BE TRANSPORTED
" BETWEEN DEM AND NMI IN ACCORDANCE WITH FOLLOWING |
IMITATIONS: OUTGOING SAMPLES A MAXIMUM OF 70 GRAMS OF
| B35 PER ONE GALLON PAIL ALSO MAXIMUM OF 1 PAIL PER
SIIPMENT INCOMING ANALYTICAL RESIDUES A MAXIMUM OF ONE CARBOY OF
SOLUTION AND ! PAIL OF SOLID MATERIAL TOTAL QUANTITY
 @MBINED 350 GRAMS OF U235 PER SHIPMENT
ENTELHARD INDUSTRIES D E MAKEPEACE DIVN
C A CANHAM

1111p
S 4/17 70 U235 1 L 350 U235,

. R AC WUE174 TU MED
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D. E. MAKEPEACE DIVISION

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

April 17, 1959

U. 8. Atomic Energy Commiss on

Washington .

D. ¢C. |

ATTN: Mr. J, C. Delaney, Chief RE: DEM SNM-185, as amended j
Nuclear Materials Section Docket No. 70-139 ' J

Licensing Branch ,
Division of Licensing and Regulation

gentlemen:

| Thank you very much for your letter of April 6th and the amended

subject license which permits us to receive and store two-hundred
fifty (250) kilograms of U-235 contained in enriched material. In
response to your questions raised concerning our January 30th and
March 3rd applications concerning (a) limitation of metal in plek-

.. . Ling solutions and (b) shipping procedures, we are pleased to s ub-

t~ the following:

”é:"”In regard to the prevention of accumulation of U-235
in excess of three-~hundred fifty (350) grams as dis-
solved material in pickling solutlons, plesse consider -
the feollowing information as a supplement to our Report
DEM-5, Section “O", pages 14 and l5~ )

With respect to the possible accumulation of unknown
quantities of U-235 in our pilckling solutions, the fol-
lowing data has been collected:

A survey of 10 depleted uranium rods of the same alloy
composition and dimensions as the enriched rods has been
undertaken to reveal the extent of ufanium loss in the
acid solution. The zirconium clad rods were painted on
each end with Unichrome #324 stop-off laquer solution to
prevent contact of the bare uranium ends with the acid,
The rods were pickled for 3-4 hours in 1:1 Hydrochloric’
acid, removed, rinsed in cold water, and dried with rags,
This pickling operation i1s done to remove all traces of
steel jacketing material before swaging. The zireonium
cladding is not affected by the acid,



Ue S. Atomic Energy Commission -2 - " DEM SNM-185 as amend.
Mr. J. C. Delaney : Docket No. 70-139
. ' April 17, 1989

The average weight loss per rod as determined by
before and after weighings was 1.0 gram, This cor-
responds to 0.9 gram uranium and 0.23 gram U-235
at a 25,6% enrichment, if we consider the entire
weight loss to be U-Mo. In doing this we neglect
the weight which is due to the steel wh ich has been
" removed and thus provide ourselves with an addi-
tional safety factor.

It has been determined that the acid solution will
have to be renewed after approximately 100 rods have
been pickled. If we use this number of rods as our
maximum limiting amount, then the greatest possible
quantity of U-235 present in solution before changing
will be approximately 23 grams, In order to deter-
mine the actual amount present, samples of the solu-
tion will be taken and analyed for total uranium
content,

The solubtion will then be transferred to a 13 gallon
polyethylene carboy and stored in our enriched scrap
area, At this small concentration of U-235 (approx-
imately 2 grams U-235))liter of solution), storage
may be close packed in a plane array.

We expect to plckle a maximum of 1550 rods which will
be equivalent t6 356 grams U-235 in solution for the.
entire job., The volume of solution involved willbe
approximately 200 gallons contained in 16 polyethylens
containers, Solutions will be retained for eventual
reclamation of U-235,

b. In regard to the question which has been raised concerning
assurance against inadvertent criticality between the
sub ject material and other fissénable material which may
be encountered during s ipment or at points of intermed- .
late storage, we wish to advise as follows:

Our contract with Power Reactor Development Corporation,
Part IV, paragraph "C", states:

"The units shall be delivered to a common carrier (as
determined by Ownér), packaged (as specified herein),
undamaged, clean, and dry."



U. S. Atomic Energy Commission -3 - ' DEM SNM-185 as amend.

Mr. Je C. Delaney Docket No. 70-139
‘ : April 17, 1959

It is our interpretation from this statement that such
assurance would be the responsibility of our customer
in so far as the core loading is concerned,

Pleo ase advise us if this information complies with your request,
Very truly yours,

" D. E MAKEPEAMVISION

J¢hn H, Durant
. Bhisiness Representative

JHD/bs
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(ENCGELHARLD INDUSTRIES, InE)

D. E. MAKEPEACE DIVISION

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

April 30, 1959

United States Atomic Engergy Commission
Licensing Branch
Washington, D. Ce.

ATTN: Mr. Charles McCallum
Gentlemen:

Please refer to our correspondence under Document 70-1-39
with regards to the amendments to extend our special Nuclear
Metals License #185 to 250 kilograms of contalned U-235 as
enriched metal.

We have replied to the comments which were glven in regard to
build up of material in pickling tanks as well as comments re-
lating to avoidance of criticality during shlpment.

We hope it will soon be possible for us to recelve our fully
amended license which will permit us to proeceed with the manu-
facturing phases of our core contract with ?ower Reactor Develop-
ment Corporation.

Ver& truly yours,

MAKEPEAO DIVISION

JHD/bs
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C. ENCELHARD INDUS TRIE.S, TN )

D. E. MAKEPEACE DIVISION

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

May 28, 1959

United States Atomic Energy Commission
Washington 88, D. C.

ATTN: Mr. J. C. Delaney
Chief, Nuclear Materials Section
Licensing Branch _
Division of Licensing & Regulation

REF: SNM~185 Docket No, 70-139

Gentlemens

In reference to the Special Nuclear Materials License transmitted to
us by your letter of April 6th in which we are permitted to possess
250 Kg of U-235 contained as enriched moterial, we wish to request
herewith that this amount be further increased.

In order for us to fulfill our contractural obligations with respect
to fabrication of Power Reactor Development Corporation core sub-
- assemblies, we request an amendment to our license which would enable
us to possess an additional 80 Kg of U-235 - therseby giving us a total
of 330 Kg,

We are prepared to store this increased amount of U~235 in the same
type of storage cubicles as described in our January 13th submission,
They will be stored in the same vault as the others and will be sub-
Ject to the same mass and spacing requirements. These additional cub-
icles are supported by an angle iron Fframework to maintain a two foot
spacing in all directions. They are also bullt up two feet from the
floor level as a precautlon against possible flooding,

We are confident that it will be possible for you to grant this case
in the light of our January 13th submission in view of the additiomal
vault space which is available for storage of this larger amount of
metal, using the same criticality construction,



¢ U. S. AEC. : May 28, 1959
Mr. Jo C. Delaney SNM - 185

We are contractually committed to accept enriched derbies on a uni-
form rate from the convertor and, hence, request that this applica-
tion be given early consideration, :

Very truly yours,

D« E. VAKEFEACE DIVISION

A Duncd™

ohn H. Durant
siness Manager

JHD/bs :
via: Air-Mail
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D. E. MAKEPEACE DIVISION

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

May 28, 1959

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

ATTN: Mr., Charles McCallum
Division of Licensing & Regulation
TLicensing Branch

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

Gentlemen:

In response to your request, we are pleased to submit furher infor-
mation concerning the application of criticallty controls to prevent
accumulation of excessive quantities of enriched Uranium in pickling
tanks. The question has been raised concerning the application of
these controls to all of the various pickling operations in the man-
ufacturing processes employed in the production of Enrico Fermi Fast
Breeder Reactor fuel pins,

1. Any process calling for the pickling of enriched uran-
ium, whether 1t be on a developmental or production TS
basis, must be approved by the criticality officer to :°
establish maximum safe quantities, S R

2. This approval will be granted by taking into consider-
ation the mass, enrichment, shape and any other perti-
nent data with reference to the particular lot of mat-
erial which is to be pickled.

4., The criticality officer informs the criticality repre-
sentative and the production foreman of the maximum
~emounts which may be pickled for a particular job.

4. Enriched material which is to be pickled is weighed
before and after to determine the amount of U=-235 in
solution,



Lo
N

U. S. AEC

May 28, 1959
Mr. Charles McCallum

Pickling Procedure

for Bnriched Uran-
ium

5., A log which records the accumulation of U-235 in the
pickle tank is maintained by the criticaliby represen-
tative to determine when a tank must be replaced due
to reaching maximum safe quantities.

6. Pickle solutions are placed in polyethylene containers
under the direction of the criticality officer or repre-
sentative for storage prlor to disposition,.

With reference to report DEM-5, the above procedures will be followed
in all pickling operations, Specifically, these would be described
in paragraphs C, H, and O on pages 5, 8, and 14 respectively,

At this time, we do not have other enriched license jobs under con-
tract; however, these procedures will apply to any future work.

Please do not hesitate to telephone us concerning any dquestions re-
lating to this application.

Very truly yours,

D. E. MAKEPEACE DIVISION

. @Q/w%\\vumowq/

bhn H. Durant
siness Manager

JHD/bs i
vias Alr-Vail
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D. E. MAKEPEACE DIVISION

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

June 3, 1959

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

ATTNz:

REF ¢

Mr. Charles MGCallum
Division of Licensing & Regulation
Licensing Branch

Pickling Procedure for Enriched Uranium
Feasibility Report DEM-5

Gentlemen ¢

In continuation of the "Pickling Procedure for Enriched Uranium" of our

letter

dated May 28, 1959, signed by John H. Durant (Business Manager),

and in connection with a telephone conversation on June 2nd between
Messrs. McCallum, Canham, and Weiss, we submit the following amendments
to our Feasibility Report DEMN-5:

1. Addition to Section C, Page 5:

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

as
L.
29
S

4,

follows:
The ingot will be weighed before and after pickling.
The weight loss will be considered as U - 10% M.
The weight of U-235 will be calculated from the alloy
(90% U) and enrichment of the Uranium (25.6%).
When the solution approaches 350 grams contained U-235,
a sample will be taken for uranium analysis and the sol-
ution transferred to a storage container,

2. Additions to Section H, Page 8:

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

as

follows:




U. S. AEC June 3, 1959
Mr., Charles McCallum Feasibility Report
‘ DEM - o
1. The rod will be weighed before and after pickling.
2, Total weight loss will be considered as U-Mo, neg-
lecting the weight of any copper which is removed.
3., The weight of U-235 will be calculated from the alloy
(90% U) and enrichment of the Uranium (25.6%).
Example: A
Total weight loss = 100 grams,
Weight U = 100 x.9 = 90 grams.
Weight U-235 = 90 x .256 = 23,04 grams.
4, When the amount of U-235 in solution approaches 358 grams,

a sample will be taken and analyzed for Uranium content,
and the solutlon transferred to a storage container.

3. Addition to Section 0, Page 14:

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

as
1.
2,

S

4.

follows:

Rods will be welighed before and after pickling.

Total weight loss will be considered as U-Mo, neglecting
the weight of steel which is removed.

Weilght of U-235 in solution will be calculated from the
alloy (90% - U} and enrichment of Uranium (25.6%) as in
the previous example.

When the calculated amount of U-235 in solution approaches
350 grams, a sample will be taken and analyzed for Uranium

~content, and the solution will be transferred to a storage

container, , -

We thank you for the promptness with which you dealt with tais matter
and would appreciate your telephone call should there by any further
gquestions relating to this application which you would want to be
clarified,

CAC/Dbs

Very truly yours,
D.nE. MAKEPEACE DIVISION

C. A, Canham
Project Manager
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D. E. MAKEPEACE DIVISION

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

July 3, 1959

U. S.Atomic Energy Commlssion
“Washington,
D' C.

ATTN: Mr. J. C. Delaney, Chief
Lic¢ensing Branch
Div., of ILicensing and Regulation

REF: Docket 70-139, Special Nuclear Materials License #185
Request for Amendment to Receive and Store Enriched Uranium

Gentlemen:

In accordance with our recent conversations, we are approaching a point
at which we will have on hand the maximum amount of contained U-235
which the vault capacity in our Plainville, Massachusetts Nuclear
Materials Plant can accommodate., We have considerable vault storage
capacity in the Attleboro, Massachusebtts Plant, which was originally pro-
vided for maximum security in connection with our normal business of pre-
cious metals fabrication. We propose to clear one of these vaults en-
tirely of all precious metals and employ this space exclusivelyfor storage
of a maximum of 3B0O Kgs of conbtailned U-235 as 25.6% enriched metal der-
bies. BSince the swpervision of the vault in the Attleboro Plant would be
directly under members of our Plainville Nuclear staff, we propose that
this new capacity be provided as an amendment to the current licénse
rather than ax a subject of a separate Nuclear Materials License.

The details on the vault, together with criticality considerations and
other pertinent information, are given in the attached report.

We would greatly appreciate your close attention to this matter since we
. are, as you may know, committed to a rigid schedule of accepting enriched
material from a commercial converter which is supplying this material for
use in the Enrico Fermi Fast Breeder Reactor fuel., We will be willing to
accept telephone calls concerning this matbter in the interests of ex-
pediting this application. '

Very truly yours,

D. E. ARKEPEACE DIVISION

Mot

H. Durant
siness Manager

JHD/bs
encls.,
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ENGELHARD INDUSTRIES, INC.
- Ds E. Makspeace Division

Request for Amengti?ent to_License SNM-185

or
An Additional 3 « Contained U-235
AEC Docket T0=

D. E. Makepeace Divislon requests that its Special Nuclear Materials
License be further amended to permi% the storage of 25,6% enriched uran-
fum derblies containing 330 Kg. U~235 at 1ts Attleboro Plant located ah
the corner of Pine end Dunham Streets. This plant 1s a three story '
building of wooden construction occupying approximately 180,000 sq. ft.

of space. Activitiea conducted in this biilding inelude material pre-

paration and metal fabrication pertaining largely to the precious metals
industry. o ' ‘ ‘ '

The vault which would be used for storage of the uranium is located on
the ground floor of this building. It iIs constructed of 12" thieck re-
inforced concrete and has a2 safe door which is 18" thick by 78" high by
823" wide, Dimensions of the vault ave 12 ft, widoe by 20 T, long by

8 1%. high, The vault is about threé feet above regular floor level to
minimize the possibility of flooding. No other material would be stored
in this vault with the uranium, A qualified person in the Attleboro
Plant shall be appolinbed as & depuby of the eriticality officer to assume
responsibillity in case of en incldent. . This person will be instructed by
the criticality officer as Lo the proper action to be taken in event of
an ensrgency. -

The derbiles will be stored in steel birdeages as shown in the attached
drawing with & maximm of 6,6 Kg, of U-235 per cage., When the derbies

are received at owr Plainville Plant in the Dawvison Chemical Company

birdcages. They will be removed, welghed, and placed in DEM birdcages,
These oages will then be sealed and transported 4o the Attlsboro Plant
via DEM truck facilities under the supervision of a qualified person.
They will be unloaded from the truck and transported immediately to the
vault for storage., While in Attleboro, the derbies will nover be outside
of the sealsd cages. When necessary to use some of the material aj

Plainville, it will be transported there via the DEM truck in the sealed
birdcages, .

An audible gamma radiation monitor (Eberline RM-2) will be installed in
the vault for the duration of the time thet the enriched uranium will be
stored there. In addition, an evacuation procedure will be drawn up and
distributed to plant personnel. \




ENGELHARD INDUSTRIES, INC. July 3, 1959
ivision A AEC License SNM-185

D. B. Makepsace D

1 be the only peraons
i1l
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BY: Horton Weisgs
riticalivy Officer
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(ENCELHARD INDU.STRIE.S, INL. )

D. E. MAKEPEACE DIVISION

December 9, 1958 . PINE & DUNHAM STREETS
ATTLEEORO, MASS.
ATTLEBORO 1-0080

U. 8. Atomic Energy Commission
Washington 25, D, C. .

Attention: Mr, Lyall Johnson

Reference: Additlonal Requirements
Speclal Nuclear Material
Chepter 1, Part 70

Gentlemen:

This letter is iIn response to yours of November 11 in which you
call attention te Title 10, Code of Federal Regulations of

‘RSpecial Nuclear Material® whieh requires that holders of special

nuclear material licenses.for 1in excess of 500 grams of contained

. U=235 install adequate audible alarm systems and establish emer-

gency evacuation precedures. We have placed our order for & cri-
ticality moniter from Nuclear Corporation of America which will be
finished and installed in approximately 90 days. We are assured
by the manufacturer that this equipment, which will cover all areas
of our Plainville Nuclear Materials Plant, complies with your re-
quirements.

We are also complylng with your requirements on the establiéhment
of evacuation procedures by initlating plans for evacuating all
personnel from the plant through sultable exits.

We will appreciate receiving a confirmation of your receipt of this
indlcation of our intention of complying with your regulations.

Thank you very much,
Very truly yours,
D,

MAKEPEACE DIVISION

john H. Durant
Business Representative

\‘\\“J

JHD/be

v,
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(ENGELHAR_D IND LS T RIE.S, 7N )

EXECUTIVE OFFICES

113 ASTOR STREET
NEWARK 2, N. J.
BIGELOW 2-0030

December 5, 1958

Ue S. Atomic Ehergy Commission
Washington, D. C.

Gentlemen:

Enclosed, herewith, is a new cerﬁificate of insure
ance showing that our Lloyds insurance has been renewed
on the same terms and conditions for a further S-year term
beginning, December I, 1958.

This replaces the certificate which we sent you
with our letter of June 3, 1958,

Very truly yours,

ENGELHARD INDUSTRIES, INC,

By__Zi 4—%4—%

E. E. Thomgs

EET:rpd
Enclosure (1)
cc: Mr. Wo Fo Mittendorf



LU. IS, STEWART & COMI NY

. 360 ST. JAMES STREET WEST
MONTREAL 1, CANADA

CERTIFICATE OF INSURANCE

THIS IS TO CERTIFY THAT certain Underwriting members at Lloyd’s London and
other Underwriters have issued Policy No..... 58/1501.......... Cover Note No......... NN ,

covering as stated which is in force as of the date hereof.

NAMED ASSURED :.. ENGELHARD. INDUSTRIES,. INC. AND COMPANIES OR GORPORATIONS

WHICH ARE SUBSIDIARIES OF AND/OR OPERATED, CONTROLLED OR OWNED BY THEM,

LOCATION :............... ..113. ASTOR. STREET, NEWARK, NEW JERSEY .. ... -

TERM OF INSURANCE: DECRMBER 15T, 1998 . . TO: DECEMBER 1ST,1963 Both
Days at Midnight Standard Time.

DESCRIPTION OF COVERAGE LIMITS

Against all risks of loss or $15,000 000 except

damage whilst in care, custody - 3,500,000 while in transit

and conbrol of Engelhard Industries, ‘

Inc. or while in transit as per Covering uranium of the

terms and conditions of Lloyd's Atomic Energy Commission

Blanket Contract 58/h501 issued while in the care, custody

to Engelhard Industries, Inc. and control of D.E. Makepesace

Division of Engelhard
Industries, Ince

Loss, if any, to be adjustable
and payable to:

UeSe Atomic Energy Commission.

In the event of any material change in or cancellation of said insurance Lukis, Stewart &
Company will expect to notify the party to*whom “this certificate is issued of such change
or cancellation, but Lukis, Stewart & Company assume no responsibility by reason of any
failure to do so.

............................................................................................................................................

LUKIS, STEWART & COMPANY

PER: //2/ / /Z// Wl 74

7
,’/

AG 47A-3M

20|
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MR J C.DELANEY DEC 4, 1558
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U S ATOVIC ENERGY COVMISSIOR

GERNANTOWN MD
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CONFUSION HAS ARISEN ON USE OF 5.5 KGVOF U-235 IN 10 PVRCFNT ENRICHED
AS UF-6 ALLOCATVD IN YOUR LETTER OF NOVEMRBER ?&TP ’ TFIS MATERIAL |
\'WILL BE USED TO-FABRICATE 164 PROTOTVPE ENRICHED FUEL PIN'S‘SODIUTvi
REACTOR EXPERIMENT. USE IS NOT FOR DFVELOPNENT STUDIES CN SECOND

CORE OF 'ENRICCO FERMI FAST BREEDEP REACTOR

ENGELHARD INDUSTRIES INC | i
D E MAKEPEACE DIVISION

JOHN DURANT
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(ENCELHARD INDUS TRIES, INL. )

D.- E. MAKEPEACE DIVISION

PINE & DUNHAM STREETS
ATTLEBORO, MASS.

January 13, 1959 ‘ , ATTLEBORO 1-0080

U. 8. Atomic Energy Commission
Washington 25, D. C.

Attention: Mr, J. C. Delaney, Chief, Materials Section Licensing
Branch

Subject: Special Nuclear Materials Licensge SNM-185
Application for Amendment

Gentlemen:

D. E. Makepeace Division of Engelhard Industries, Incorporated,
hereby applies for an smendment to its Special Nuclear Materials
Iicense to provide for the performance of 1ts contract to fabricate
a core for the Enrico Fermi Fast Breeder Reactor being constructed
by Power Reactor Development Corporation., The performance of the
"work is being handled jointly by D. E. Makepeace and Nuclear Metals,
Incorporated, of Concord, Massachusetts,

The D. E, Makepeace Division present license permits the possession
of a maximum of 2l kilegrams of U-235 as metagl enriched in U-235.
This application requests that the quantity be increased by 226
kilograms to a total of 250 kilograms of U-235 contained in uranium
enriched in the U-235 isotope.

In compliance with your requirement for a complete description of

the D, E. Makepeace Division facllity we refer to exhibits submitted

with our original SNML application dated February 5, 1958 (Docket 70-139).
Further in support of the proposed additional 226 kilograms we

submit Section I of the Feasibility report on Power Reactor Development
Corporation (DEM 5) which contains a schedule of the receipt of raw
material from the converter as well as the anticipated rate of ship-

ment of finished elements. It 1s recognized that the complete

feasibility report must be submitted before the manufacturing process
can commence, ' The completion of the report is underway, but only

Section I covering Receipt and Storage of Raw Material 1is completed

and is hence included here to allow time for processing of this
application before March 1, 1959, when material deliveries av

scheduled to commencej T~
e ; _ & c\(F—"'ED’
A, 2427 A

( é}{r@



. . .8, Atomic Energy OQmmission_

k]

‘January 13, 1959

Page 2.

It will be noted from the attached table "Accumulation of U-235
at D. E, Makepeace Plainville Facility in Production EFFBR Core'
that the maximum amount anticipated to accumulate is 169,k kilograms’
of contained U~-235., This is calculated from the incoming material
and outgoing produect schedules on a First In Last Out basis. In
order to provide for unforseen delays the amount of the license
extension has been increased approximately 33% to 226 kilograms.

(4) A S month(hl&y would cause an accumulation greater than
226 kilograms. This would be handled by arranging to .
suspend incoming shipments of raw material., It is felt
that the 33% safety factor is therefore reasonable and
at the same time adequate. :

The available storage capacity of the vault (described in
DEM 5 feasibility report Section I enclosed) is in excess
- of 300 kilograms of contained U-235 in this enrichment
and size of derby. The basis for these calculations is
given in classified report LA-2063 Nuclear Safety Guide.

(B)

r~ ‘ ,
. ACCUMULATION OF U-235 AT D.E. MAKEPEACE PLAINVILLE FACIIITY
IN THE PRODUCTION OF ENRICO FERMI FAST BREEDER REACTOR CORE.

3¢

LT

Incoming Qutgoing "Balance

Date (Kg. U-235) (Kg, U-235) (Kg. U=235)
;/1 59 28,0 28,0
l/1/59 28.0 56,0
5/1/59 28.6 8h.6
6/1/59 39,6 20,8 103.h _
7/1/59 L5y 25 123.0
8/1/59 L5l 30,k 138.4
9/1/59 us.% 35.h 1h8.%
10/1/59 hh. uo.é 152,
11/1/59 bl .8 ho,6 156.8
12/1/59 hli.8 10,6 161,0
1/1/60 bl .8 0.6 165,2
2/1/60 Ll 8 H0,6 Max,-- 169, h
3/1/60 39,6 10,6 168,
1,/1/60 39.0 10,6 166,
5/1/60 e G 40,6 126.2

- 6/1/60 2t 35.h 90.8
7/1/60 35 b 55.1

|- -
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U, 8. Atomlic Energy Commission

January 13, 1959
Page 3

We trust that we have included sufficient information to pemit
you to act on our license amendment. We will be pleased to
furnish any additional information you require.

Very truly yours,
MAKEPEACE DIVISION

. unaand”

. He Durant
Business Representative

JHD: de

Enclosure



#% 6XN-1723 - APDA Radial Blanket Assembl

PRDGHFEASIBILITY REPORT DEM-5

~—

# Section I - "Receipt and Stérage of Raw Material"

1; Work to bé Performed.

DEM in conjnnction wi th Nuclear Metals; Incorporated, intends to -
fabricate, test, inspect, and deliver 100 core subassemblies to
the Power Reactor Development Corporation, Detroit, Michigan.

These are to be used in the Enrico Ferml Fast Breeder Power Reactor,

Each core subassembly will consist of a core sectlon composed of
pin-type fuel elements and.an axial blanket section on elther end
of the core containing depleted uranium - moly elements, Core
sections will contain 1lly - 30-1/2" long pins each., These fuel
pins will be fabricated from a 10% Mo, 90% U (25,6%énr.) alloy
and c¢lad with ,00h4"™ of zirconium. Each pin will have a zirconium
end cap on either end.

In addition to the core subassemblies, DEM proposes to fabricate
300 outer radial blanket subgssemblies, These will be fabricated
from a 2,75% Mo, 97.25% depleted urarium alloy which will be
sodlum bonded to stainless steel tubing, '

Drawings of the fuel pins and core and blanket subassemblies are
attached to facilitate a better understanding. %

(The schedul®d of shipments to PRDC will be as follows:

Core Subgssemblies Blanket Subassemblies Date
b 12 6/1/59
5 15 7/1/59
6 18 8/1/59
7 21 9/1/59
8 2k 10/1/59
8 2l 11/1/59
8 2l 1;/1 59
8 2h 1/1/60
8 2h 2/1/60
8 2l 3/1/60
8 2k L/1/60
8 2l 5/1/60
7 21 6/1/60
7 21 7/1/60

# This feasibility report is being prepared in sections to permit
the initiation of license amendment applications whiech require
certaln portions of the report before others.

6XN-1716 - Core Sub Assembly . — " =
5XN-1722 - Fuel Pin Detail ——""

iy A
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2. Material to be Supplied.

PRDC will supply 4,835 pounds of 25.6 enriched uranium in the

form of pickled derbies approximately 5" in dlameter and weighing
approximately 11 pounds (S5kg.) each., The material will be shipped
from Davison Chemical Company, Erwin, Tennessee, in birdcages
containing 55 lbs, each of uranium (6.4 kg, U-235), A maximum of
390 1bs,. 5.l kge U-235) will be sent in any one shipment according
to the following schedule:

Date Pounds Uranium Kg. U-235 (25,6% enr.)
3/1/59 240 28,0
h;i§59 230 o 28,0
5/1/59 2h5 | 28.6
6/1/59 340 39.6
7/1;59 _ 390 L5,.h
8/1/59 390 b5l
9/}/59 390 b5l
10/1/59 385 hi.8
11/1/59 385 hh .8
< 1271/59 385 4.8
21760 205 8
2/1/60 3 .
3/1/60 340 gg.g

L/1/60 335

We estimate that the maximum amount of U-235 on hand at any one
time at DEM will be approximately 170 kg. '

In addition to the enriched material, we will receive 58,540 1bs.
depleted uranium from Davison Chemical Company, in the form of
12" dia, derbies cut into 3 slices each., This depleted material
will be shipped at a maximum rate of 15,000 1lbs. per month and
will be used for blanket material. '

3. Receiving and Storage.

Birdcages containing enriched uranium derbies will be received at
DEM plant, Plainville, Mass., A maximum of 7 birdcages wlll be
received at any one time. FEach birdcage will contain 5 derbies
weighing © kg. each, The maximum amount of U-235 per birdcage will
be 6.4 kg, The total amount of U-235 for 7 birdcages will be
approximately L5 ke.

Birdcages will be stored in our enriched vault until ready for y,
production, This vault is constructed of 12" thick concrete and G
is 7t 11" wide x 13' O" long x 7' 11" high with a Mosler combination
safe door,

RS



The birdcages will be unbolted one at a time, and the derbies
weighed to verify the accuracy of the shipper's weights. The

five derbies wilill be replaced in the original birdcage 1if they

are to be melted within a month after receipt. This is necessary
due to the fact that birdcages must be returned to Davison Chemical
Company one month after delivery.

Those derbies which are to remain in storage for a period longer
than one month will be placed in metal cubicles in the vault.
We anticipate bullding 10 such cubicles, each capable of holding

5 derbies (6.4 Kg. U-235). If more space is necessary, we can oY

add additional cubicles to hold in excess of 300 Kg. U-235 in a
safe configuration at this enrichment level, . :

Cubicles will be of all welded construction using 1/8™ steel plate
as material, - They will be 6-1/2" x 6-1/2" x 6™ deep with a hinged
door containing a rubber gasket and a latch., The cubicles will be
lagged to the concrete wall with two steel bolts each, There will
be a 2 foot spacing in all directions between cubicles.

Additional cubicles may be added as required by extending the wall
sections upward and by building additional center sections in angle
iron framework maintaining the same spacing reguirements. A drawing

k%§#1033) of 10 such wall cubicles is enclosed for reference,
et

Qg?’fon addition to vault storage for enriched derbies, we intend to

AR

i

g

store enriched scrap (chips, cropped ends, etc.) in the locked

| caged area surgounding the vault. Containers to be used will be '
covered steel 1 gal. and 5 gal. containers. They will be stored in
vertical and horizontal arrays on unistrut sections with bucket
clamps to fasten the containers in position thus assuring the
maintenance of spacing requirements. The individual containers and
types of scrap will be dlscussed in the body of the report under
fabrication procedurs.

Another concrete vault 8 ft. wide x 12'3" long x 8 ft. high on the
opposite side of the mfg., area will be used for storage of finished
pins prior to assembly. In addition, it will be used to store
analytical and metallographic samples. ‘

Other enriched materlal which may be processed concurrently with the
PRDC material will be stored in this vault also. We estimate that
this will amount to approximately 15 Kg. U-235 in the form of a

26% U-Al alloy to be used for making tubular fuel elements for the
Argonne CP-5 reactor. A copy of our feasibllity report DEM-l will
serve to describe this fabrication and storage procedure.

In-process PRDC material will be stored in a locked cage of
dimensions 19-1/2 ft. long x 15 ft. wide adjoining the aforementioned
vault. A third cage surrounds the vault and at this time is being
held in reserve for such storage as may be necessary.

D. E. Makepeace Division - Engelhard Industries, Inc.
Norton iss Criticality Officer

6ty Wl vorss

A
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Bngelhard Indusbtries, Inc.
L. B, Makepeace Division
Feaniviliby Report DEil=4

Contract No. 31-109-38-978

Subcontract No, 1
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Subjeet: Fabricsbtion ol Tubular Fuel
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T onh I SIS AR T - 3
Type 1 - 4.250" 0, D., 2.8 T. D, x approx, Bi

Type 8 o~ 4.250Y 0, D., 3.044% L. D. x approx. 287
Hillets will e moved vo bhe méchaniesld haclisnw,
cult in half, and both onds cwopusd
Sew chips and cfopysd ends wiil ve rebalned in one gal
steel palls, a meximum 6F 1000 g, 2lloy in each paili.

The cut billsts will then be wmoved w0 the msch
where thsy will be machined on a lathe ©o the uvxlaTi=3

dhemsww

Approximately eight rings will be cut from sach hall
of the billet. Chips from each ring will bs retainsd

No more than four »ings (350 am, U~235) will bhe placed
in & one gal., stesel pall fov in*precesg stséagao Pails
will be s*éred with a E'f“ﬂ center to center spacing
in the storage area.

When ready for assembly, a compesite billlet willl be
made up as per dvawlng ﬂoo 1022 attached. Componentsa

sanad W i3

Tred

will have been previously ol sh trichlorsthylene,
clsaned in & hot solutlion of Diversey #3% debsygent.

gtehed in a dichromaite solublon, and then washed iun

)]

agsgerhlad and held togst
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Accouncability:
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Prées

Uranium as received w11l be weighed Lo verify accuracy
of 3hipper§s weights. Weighings will be mede on a2 Toledo
mebrogram balance to the nearest 01 gram. One sample from
cach lot of uranium will be sent %o M. & C. Nuciéér,fox
isobople analysis, o
In=~process ﬁeighingﬁ will be made at the following steps:

1. Weigh scull and strainer drippings to the mearesi gram.

2, Weigh billet and hob top after cubtbting.

3. Weigh billet and turnings afier boring L. D.

4, Weigh sxtruded billeta as rocelved from NMI.

5. Wolgh billet after cubtting and cropping ends.

6. Weigh rings and chips aftor méchining.

7. Velgh composite blllst before Shipping-tc NMTo

8, Weigh cewextfgded clad tubes upon ?ec@ip% from WM,

S

9. Weigh Finished assenblies bofore shipment.

A1l weighings will be recorded on materisl
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D. E. MAKEPEACE DIVISION
PINE & DUNHAM STREETS
ATTLEBORO, MASS.
ATTLEBORO 1-0090

January 30, 1959

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

Attention: Mr. Lyall Johnson, =~
Chief, Licensing Branch - Division of Civilian Application

Subject: Feasibility Report #DEM-5

Gentlemen:

D. E., Makepeace Division (DEM) of Engelhard Industries, Inc., hereby
submits 5 copies of its feasibility report on the fabrication of 100
enriched uranium sub-assemblies for The Enrico Ferml Fast Breeder
Resctor currently under construction at Lagoona Beach, Michlgan by
Power Reactor Development Corporation.

The task of fabrication, which also includes the fabrication of depleted
uranium axial and lengitudinal blanket sub-assemblies, is the subject
of a Joint contract dated October 31, 1958, between Power Reactor
Development Corporation and co-contractors Nuclear Metals, Inc., and
Engelhard Industries, Inc., The scope of the report transmitted herewith
is confined to that portion of the work which will be performed by DEM.

- The Nueclear Metals, Inc. (NMI) feasibility report will be submltted
shortly and will cover the balance of the work of the contract, to be
performed at NMI's plant at Concord, Massachusetts.

We ask that in the meanwhile immediate action be taken to process the
enclosed DEM feasibllity report since thls embraces the majority of
the production processes involved in the whole of the contract,

DEM operates its fuel fabricating plant under Special Nuclear Meterials
License 185 which expires on September 30, 1962, By its amendment
spplication dated January 13, 1959, DEM has requested that the amount
of U~-235 as metal enriched in U~235 be increased to 250 Kilograms.

Advance copies of Section I of the enclosed report covering Receipt and
Storage of Raw Material were submitted at this time,

A complete and independent check of all criticality calculations and
requlrements involved in this report has been made by our consultant

Dr, Stephen F, Malaker. Dr. Malaker is a former consultant to Oak Rldge
National Leboratory and currently Professor of Nuclear Engineering at
Newark College of Engineering.
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. ﬁ S. Etomic Energy Comm.
© Januery 30, 1959
Page 2

It will be noted the proposed schedule contemplates the commencement

of raw material receipts on March 1, 1959, It is requested that the
enclosed materiasl may receive early attention. In the event that further
infotmation, clarification or supporting documentation is reguired

please advise us.
Jopn H, Durant

~.Bsiness Reppesentative % 5#&5

- Very uly yo

JHD: de

o~

Appendix A - S coples of IE, Makepeace Division feasibility report 7 f?
T #DEM-E with 5 copies each of the following enclosures:

(1) Flow charts for enmriched fuel pin fabrication (3)
(2) Copy of DEM Accountsbility Manual. (4; ﬁyﬁ £€C<J) ?&ngzi

(3) Copy of DEM feasibility report DEM-lj - L F 2
. o . _ . - A
() Print #6XW-1723 - Radial blanket assembly (AP ﬁy
- 6XN-1716 - Core sub-assembly (APDA /,
5XN-1722 - Fuel pin detail (APDA) 7 Q
6XN-1718 - Stainless Steel birdcage /ﬁ5 Cec o J [\

Vault cubicles for enriched\,//

(5) Makepeace Prints #1033-1
' derby storage.

1033=-2 - Shipping and storage containers
for enrlched ingots,
1033~3 ~ Shipping container for enridhed
' secondary billets - details. @Z
1033~ - Shipping container for enridhe
secondary billets - details,.”
1633-5 -

Storage container for 150"
enriched pins, ,

(6) Print of Makepeaee vacuun annealing fixture for enriched
ingots. —

(7) Print of Makepeacst vacuum annealing fixture housing for
enriched pins, .

(8) Print of Nuclear Metals vacuum annealing fixture housing
for enriched pins, #3902,

Appendix B - Nuclear Metals, Inc., feasibility report. (To follow as a
submissien from Nuclear Metals, Tnc, )
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. U.8, Atomic Energy Comm,

January 30, 1959
Page 3

Distribution:

Chicago Operations Office - AEC -~ Chicago, Illinoils

New York Operations Office - AEC « New York City

Mr, R. Rateick - Power Reactor Development Corporation, Detroit,. Michigan
Mr, W.C. Arnold - Power Resctor Development Corporation, Detroit, Michigan
Mr, A, White, Nuclear Metals, Ine.,, Concord, Massachusetts

Mr, P, Thoempson, Nuclear Metals, Ine., Concord, Massachusetts

Mr, W.,F, Mittendorf (DEM)

Mr, H, Barney (DEM)

Mr. C.A. Canham (DEM)

My, N. Weiss (DEM)
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ENGELHARD INDUSTRIES, INC.
D. B, MAKEPEACE DIVISION
ATTLEBORO, MASSACHUSEITS

ACCOUNTABILITY PROCEDURES

.

1. 88 Agcoun%abilitxiRepresenﬁati =)

1. A1l mabtters concerning accountability will be directed to the reprssentative who
will be responsible for accounting for receipits, shipments, and inventories of S8 materials.
The representative will sign all correspondence concerning the accountability of the
material. The accountability for S5 material is under the jurisdiction of the Compiroller's
Office of D. B, Makepeace Division. '

2. Receiptvof Material

1. Upon receipt of S8S material the receiving clerk will inform the Accountabdlity
officer and the Criticality officer. They will proceed to unpackage and weigh in the
material. The "safe® xules as divected by the Criticality officer will determine the
mass to be weighed and the number of lots the receipt should be segregated into.

2. Upon weight verificatlion with the accountability representative, the receiving
clerk will assign a lot number, orepave & receiving report, and a metal transfer showing
the date, demeription of material, the weight and any other pertinent information that is
available. The forms will then be forwerded to the accombability representative.

3. The Health and Safety officer will run a measuvement analysis of -the wecelipted
material and inform the receiving clerk of the results so the information can be inserted
on a1l receiving papers. The independsnt verification will be made by an approved labora~
tory for analysis of isctopic content of uranium. :

L. The accountabiliiy representative will compare the mabterial receipt transfer as
to weight, description, etc., with the Form AEC-10L pertaining to the receipt. In the
event an important shipper-receiver difference occurs, it will be the responsibility of
accountability do nobify the recaiving clerk of this difference. The shipper should be
notified immediately of the difference and in the event & satisfactory conclusion cannob
be agreed upon, then the Manager of Operations must be notified, and after investigation,
will inform us of our procedure. The receiver should therefore preserve intact all
material and the papers concerming the recelipt of ths maverial wntil the lob has been
approved to issue ito producition. :

5., A control lot card or route card shall be prepared which shall remain with the
material and be stored in the vaullt in the space as designated by the Criticality Officer.

3. Internal Control Recoxds

1. ¥ith each lot issue of material, the withdrawal shall be recorded off %the
control card as issued to the parent batch., A voute card shall be preparved showing the
welght, description, number of pieces, order number, etc., This route card should stay
with the lot of material for the complete produstion cycle. Scrap should be recorded as
a2 withdrawal on the rcute card., The weigh® and number of pieces as shown on. the route
card should identify the material at all times, . A lot should nol be broken up and moved
to another operation without first consuliing the clerk. : '




Accountability Procedures, continued

) 2. A Contfcl Record shall be maintained by the elerk shbwing the date, lot number,
and. weight of each 1ot of material., As shipmeﬁtv are mads the dauc, transfer number, and
we‘ghi of snmpmen shall be credited %o the Control Record.

: 3. {a) As scrap dispositions are meds, the clerk shall record the adjusmed weight of
the material to the routs card. . :

3. {(b) 4 container for each lot of materisl shall be supplied, Each bateh of scrap
shall be weighed and recorded to a tag attached to the scrap container. The tag shall show
ohe 1ot number assigned to the scrap combainer and the ﬂbxghﬁ of each batch of scrap. 4
tatal of the weights on the tag shall balance 1 to the container weight ab all tlmeso

3, (e} Ymen the GOﬁtainor is £illed to the C?pacxty ags directed by the C?lﬁlcallqy
officer, it should be sealed, weighed and stenciled. The met weight should correspond Lo
the weight as showm on the tag. The tag shall then be credited o the Control'&ecord sheet.

3. {3} 4 separate Conbrol Sheet shall be set up entitled "Scrap Comtrol, As a
barrel is closed and sealed the information of lOL pbmbe:, and gross, tare, and net welghts
shall be 'ecordea Lo hls control. '

3. {e) The perpetusl inventory lot control reecord shall indicate the bhalance of all
maverial in preduction plus opsn serap containers. The serap inventory control record
ghall indicate the balance of scrap as ccntainsd in sesled drumg.

. A4s lobs sre Pinished and dnspected, the material shall be retvimed to the va
clerk to be weighed and shipped. A metal transfer charged %o Sales shall be preparea and
Torwarded to the accountablility representative fcf recording and the preparation of the
ABC-101 forms. The finished moterial together with the green copy of the ovrder should he
forvarded to the Sal adpp 1ng Department for shipment. The route card shall be balanced and
the working loss from the roube card shall be pested to the Control Record sheet.

"J

4y

5. The Metal Control office shall control the overall ascountebility of the material
uging a double entry system, and using the #1001 form as a source document. Material as
received shall be recorded to the ledger from bthe information as contained in the ARC.I0L
Torm; and transfers to Sales shall be credited o the ledger.

he Transfers of 88 Materialsg

S8 Shipping form AEC-101 shall be complebed and distributed each time 8S masberial is
transferved from this station. The code symbol of the shipping and receiving stations
shall be shown in the trsnsfer series blanks. Shipping forms of each orﬁvsfer series
shall be comsscutively numbered, so that any : ﬁmsplucwd shipping form will be indicated Ly
& bresk in the series of numbers. Detalls of shipsenis on specific jobs will be ceoveved
in the respective feagibility studiss. :

1. PFrom (Shipper) our company name and the pame of our accountability
represemﬁaﬁive shall be showm in this space.

2. To (Rece ;ﬁ@r) the name of the receiving &Cbaﬁﬂbablllﬁy station to
the attention of their accommtabililty representative shell be shown

in bnxs Enace.,

(N

~en



Aceountabiliﬁy Procedurss, continuve

Shippérs Data

1. Materizl dransferred shall be described completely in this space. The physical
state, such as bars, rods, type of alloy and the name of the 58 material containoed.

In all ecases the net weight shall be showm, and whenever feasible, the gross and’
bare weights. ’

0

-

3. Vhen the material is not 100% SS metsl, we shall show in the appropriate column the
net 83 content of each 8BS material.

Lo If the S8 material is wronium depleted or enviched in the U-235 isobope, the
wolgnt Us235 ehall be shown in the colwmn to the right of the S8 net colwmi

5. OColum totals for all weight colivkas shall be showm immediately following the
Ileting of individusl balchese ’

5, Shippers measurement mebthods used shall be shown in' the proper s'pac:eﬁj If wa
cweighed the material bub delermined that the net 85 convent by esbimabe rather then

by analysis, this information will be ghoimy

Roceivers Datba:

,

L. ¥hen roceiving maberisl, it is ocuer respensivility to determine independently our
welights and measuremenbsy

2. Our mespurements shall be recorded in the Receivers Data space in the same mannew
as thai cutiined for Shippsrs Datas

3. If wo accept a measuvement w Hhout verificatioh, the comment “shippers S5 contents

&L
L t
acdepted without verification® mecorded in the measurement methods spacc.

Distributisn of Conies

opies 1, 2, 3, 5 and & shall be forwardsd Yo the recelver

[

Gopy L to the shippers AEC Operation Offics

Copy 7 to the vecsivers AEC Operation Office
Copy 8 Ffor file

In the event both shipper and veceiver are under the same operation office, copies 6,
7 and & can be éliminated and use of copy & for our file copy is permissible; SS Shippers
forms shall be issued the day of shipmenl and wheh recelving material the forms shouid be

receipted and transmitied as prompily as possibled

Containeyr numbhor

1. To any shipment consisting of items which e have measured separately the several
containers shall be marked with a nwiber or symbol in order that the recelver may
identify,

2. A packing slip ldentifying the materisl shell accompany each shipmenbe

4
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becomnbabililty Procedures, continued

5, 8S Material Balance Reporlts

1.
2o
3o

ba

5o

7o

=]

. Line Numbers on the Beport and Soecific In

Form ARG-577 as supplied by the AEG shall bs used.

A1 quanbities shall be expraessed in metric unlis.

Separate materiald balance reporbs shall be prepared for normal wraniumg
depleted uranivmy enriched uvaniun less than 75 weight percent U=2355 enviched
grezber then 75% U-235; plubtonium; thoriums and U«233.

An inventory of S5 material shall be taken as of the last day of each calendsy
mowth, and veported to the A.B.C. on Form AEC-577.

The inventory and mabterizl balance report shall esplain the methods used 0o

Y

determine the various porbtions of the ending laventory (weighb, chemieal
analysis, ete). Portions of the inventory not measured shall be so degeribed,
Recoiphs and shipments shall be subdivided to show separately different
consignors or comnsignees, grouped by operations offices. Howewver, it is not
necessary to 1ish sepavately different shipments to or receipbs frem any one
accountability station nnless the mabterial types or isobtopic contents differ
significantly. ' '

The composition of the ending invenbtory of the material balance wreport shall
be reported on sn atbached sheet. The invenbory shall be broken dowm as te
alloys, seraps etCe

tructions

24

1.

2e

P
10.

=)

£,

pat

wer invenbory as of the first day of the month covered by the report. For
% 3
¥ 23

o & o
he vear to dabe sechion, this figure sholl always be bthe invenbtory as of duly L.

it

Material procured umnder vegular contrachual arvangements with supplisrs wnder
the raw materials procuvement programs. & sub-schedule shall be a ned bo the

report indieating acquisitions by sources.

HMaterials purchased by the AEC from licensees. A sub-schedule shall be atbached
indicating the sources.

¥iseellaneous purchases other than veporied on lines 2 and 3.

Materials returned bo the AERC by licensees, which materials weve held by
licensess under lease.

Boceipbs from other material balances only {vhen normal uvanium becomes
depleted uranimm). This transaction would be indicated by ectering quantity
involved as a receipt ipto depleled uwrenium meterdal balance. An eatry for ths

same quanbhity on lime L0 of the normal vranium balsnee reporbt would follow.

1
o
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56.
57.

) hooow, §J¢4.J*f Procedures,
Blank
Iz

nher on these lines the total receipts per forms ARC-101
speration office totals during the month and yesr to dab

shell be atbached showing the breakdown of the recelipt quantities by gl
the tobtals by transfer seriaes cowposing any ‘1‘1"“"1"3?‘ on thege lines.

7

Blanic
¥oter the tobtal of lines 2 through 2.
Brnter the tobal of Ilines 1 and 25,

’

Enter the amount necegsary o bring a boeok inventory into agreement wl
physical inveniory.

.
TR A

Enter approved wribe-off gquanitibles.

Fey

Materials by transfers to a licensee in which the licensee oblaing
material,

Bater transfers to other soind :?.e wherein title to the waterials posses to the
other comntries,

Enker tvansfers to L"c,ansueg when title to the material transferved remaing with
the AEC.

Eater lransfers to obher countries whersin title to the
remaing with the ARS,

Blanic
Blank
Blank
Enter materisl conswred as a ¥ T of expusure in & reactow,.

Enter the amount of tyitium which is lost throuwgh decay each month.

Enter removals ho obher material balances. See line 10,

Blank

Enter the total removals per forms AEC~101 subdivided by Qpr;rat.no office
totals, during the moath and yeareto-daie, f\ subgehedule shall be atts
showing the breakdowmn of the removal quantities by listing the o cz‘;" by bpenge
fer series con*po*fino any entry on these lines.

Blank
Total of lines 27 through Sh.

Enter the physical inventory as of the lash day of ths moath.
Enter the total of lines 55 and 56,

o
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removed from the sccounting

A

2,

PEIEN

FRYE

)  Accoun.. }Jili'by Procedures,

val
A

If 3% is impractical o recover or vesbore S5 materisl to usable foumy
records by the folleowing procedure:

LI
i oy bhe

The accountabiliiy repressrtative wlll submit to the responsible AEC Office
an application déscribing the meverisl, specifying ibs S5 content and explaine

ing why Tecovery is not considered feaslble. The composition of such wmste
matarisls will be determined by chemicel asszy amd/or couonbing procedurss.
(Vhere a continuing operavion produces uarecoversble wmaste, wrilte-off specifili-
cations and Llimils will be estsblished znd authorized on a continuing basis
rather than meking a separate spplication and epproval on each batch of thi
wagbe material).

[;
£
U o

A record will be mointained showing the locaticn of unrecoverable materials
wrich have been vomoved from the material control records. The record

et
SHaloeionta

conbain the resulits of quontitative chsmical andfor counding method deternina~
tions., Disposition arvengements will be periodically determined by lastrucbions

from the AE.C,

L3

A study of production losses shall be maintained by the physical weighing
of materisl by lots at the different stages of mamufacture.

LW

B, For normal uranium alloys, standards will be established which will
indicate the stage or stages of production where losses ccour ond the
maximum amount b0 expech. These stondards will be derived from cou-

pinuved guantitative laboratory checks.

For enrviched uranivm, weighing of the metel at each operation for each
1ot as it goes through production will be standard procedure. thare
operational losses can occur, such ag in pickling, dust accumuiatlions,
ebe., comtrol will be malmbtained not enly by weight differentlal bub by
quantitative, chemical analytical procedures to insure conformsnce with
eriticality controls, and %o determine the distribution of the materials
in the media indicated above.

D, In order o prevent any miz-up between enrdched and natural material,
separate vaults and several separate werk areas have been provided.
There are separabe work areas for welghing and storing enviched uvanium,
nmachinery, pickling, assembly, and inspection. Similar areas sve cstabe
1ished for processing normal uraniume. In obher work aveas which esn be
uged for either enriched or normal uranivm, only one type of meterial v
be in the area at a btime. Before the obher type is moved in for procss
the first shall be moved oub and the ares thoroughly cleansd.

41

ing,

ST

After working hours or vhen processing stops due o a chenge over o
another normal or enriched lot, the materisl will be returned to the vauli,
locked cage surrowmding bthe vault, or smaller locked storage coniainers
located adjacent to manufacturing arveas, for storage, as debermined Ly the
Criticality Officer and the Accountability Clerk.
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e Svimmen fime 7Y mmd eartimes | e Yoy -~
Tne inner {(bype 1) and oubter {tvpe Bi tubea will

K% . . S o NN T P UL T PO - A s 3 .
then be zpot welded in three places at sach end.

The cuter tube will be spob Lo an alumianm
sheath btubs in thyrse olaces at =ach end

Pinigzhed tubes and azsgewblies will be stored in
caydboard tube conbainers untll “sady Topr packing.

Lom O uhg ke

zhad o verily accuracy
. te made on a Toledo
metrogram balance to the neawrest .1 gram. Ono sampls Trom

each lot of uranium will de sent to ¥, & C. Huclsar for

In-process weighings will be made at the following steps:
1. Welgh seull and strainer drlpplags to the nearest gram, -
2, Weigh billet and hot top afber cubting.
3. Welgh billet and turnings affer bering I. D.
4, Veligh exiruded billets as received from NHI,
5. Vlelgn biliet after cubtiting and cropping ends.
6. Welgh rings and chips after machining.
7. Veigh composite billlet before shipoing te NMI.
8. Weigh co~ezt?nded clad tubes upon receipt from NMI,

9. Weipgh finished assemblies before shipment.

ALl welghings will be recorded on matverisl halance cards
oy 51131%y revresensative. VYhenevsyr scorap is
g srints dedveblions wIlI ba de Teoving o
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NUCLEAR REACTOR CORE MATERIALS FABRICATION PUANT

. "
0‘\ \a \ 7
\q \ $e® \\) v %

0

for STH:_IP pkopui;smN E

The D. E. Makepeace Division of Engelhard Industries Inc., with its back-
ground of experience in fabricating precious metal mill products and manu-
facturing complex devices, for critical chemical, physical and electrical
applications has accepted the challenge offered by the requirements of the
nuclear reactor core. Makepeace has built a new fuel element fabricating
plant — new from the ground up. It has equipped it with the latest designs of
specialized equipment; it has staffed it with skilled craftsmen and an experi-
enced engineering and supervisory staff.

'D. E. MAKEPEACE DIVISION

ATTLEBORO, MASS.



ncahng scrap, un operahoh vm:l to the fufure economlc feasnblhty of electrlc power produchon

lts mosi extenswe venture is in fhe fabncohon of nuclear fuel elements and core components wh

~and outlines the talents of the Plcunwlle Nucleur Matenals Plcmt whlch is a recognlzed fabncator of rt
" core componenfs andf el elemen’rs : . . L B ) SRR \

MAKEPEACE
is experienced in
the handling of nuclear
fuels and poisons in
METALLIC, OXIDE,
or other POWDER FORMS
ALSO
STRUCTURAL and
Cladding materials
in
ALUMINUM
STAINLESS STEEL
ZIRCONIUM
and
ZIRCALOY

VACUUM

VACUUM
INDUCTION MELTING

ARC MELTING

HOT ROLLING




MILL SERVICE BACK NUClEAR FUEIABRICATION

In addition fo its m’rerests in the fobrlccmon of fuel elemenfs and core. comp
Makepeace also produces a variety of mill products whlch mclude

Rods and Tubing both round and rectangular, Wire, Sheet, Sj p
Foils, and Contour rolled shapes. Many of these can be produea
w:‘rh a variety of metal cladding. i

ALUMINUM ~ IRON TANTALUM

BORON LEAD  THORIUM
CADMIUM “MAGNESIUM TIN
COLUMBIUM NICKEL " TITANIUM
COPPER . . PALLADIUM URANIUM
GOLD "~ PLATINUM ~ VANADIUM
HAFNIUM RHODIUM ZINC ~
INDIUM "~ RUTHENIUM ZIRCONIUM
IRIDIUM ' - SILVER ' '

AMERICAN PLATINUM AND SILVER DIVISION
AMERSIL QUARTZ DIVISION
BAKER SETTING DIVISION
BAKER CONTACT DIVISION
BAKER PLATINUM DIVISION
BAKER DENTAL DIVISION
CHEMICAL DIVISION
EAST NEWARK INDUSTRIAL CENTER DIVISION
HANOVIA LAMP DIVISION
HANOVIA LIQUID GOLD DIVISION
IRVINGTON-BAKER REFINING DIVISION
NATIONAL ELECTRIC INSTRUMENT DIVISION
RESEARCH AND DEVELOPMENT DIVISION
H. A. WILSON DIVISION

T

WL
ENGE'LHARD /NDUETR/ES‘ A

D.E. MAKEP

ATTLEBORO.

EACE DIVISION

MASSACHU SETTS




TEST

s st

These specmllzed facilities whlch enable Makepeace to handle the nuclear metals are supported by-
tool room, equnpment engineering, administrative and mcnqgemem‘ of D. E. Makepeace Division in its main
plant Much of the equipment is duplicated in the main-plant which permlfs economical production of com-
ponents which do not require handling ‘in an exclusicn area.

§i

ated between Boston, Mass. and Prowdence Rhode Island within a half a mile of U. 8. route 1.
\akepeace is easnly reached by public or private transportation.

Mukepecce facilities are suvited for fabrication of fuel elements and components for ship propulsion,
rch and training or electric power generating application.

glls on equipment and capacities are given in a separate list which is periodically revised to keep
pace with new acquisitions and expansion.

A copy of the Makepeace Nuclear Facilities List will be furnished upon request.

DIMENSIONAL
INSPECTION |

The MAKEPEACE
PLAINVILLE NUCLEAR
FACILITY
is Atomic Energy Commission
approved for
ACCOUNTABILITY
CRITICALITY
HEALTH and SAFETY
SECURITY

It holds A E C Source Materials
and Special Nuclear Materials
licenses fo assure maximum cus-
tomer convenience.

" ULTRASONIC
INSPECTION

" DRAWING

WELDING

MACHINING



Nl ot

‘ | - L
:59;m%§;£}“

ecsaeas

. ]
I

(}suwnsusuzfzza;zgv AL LS T RIE S, TN L)

R #

. E. MAKEPEACE DIVISION

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

February 5, 1958

United States Atomic Energy Commission
Division of Licensing and Regulation
Germantown, Maryland

Att: J. C. Delaney, Chief Materials Section

Docket 70-139

Gentlemens:

This letter is in response to yours of Aug. 206, 1957, and
presents additional information in support of our application
for a special Nuclear Materials License, :

~ We wish to change the name of the applicant from D. E.
Makepeace Co., Division Union Plate & Wire Co., to D. E. Make-
peace Division, Engelhard Industries, Inc, This new designation
became effective on January 3, 1958 when our organization, as
well as several other companles whollg owned by Engelhard In-
dustries, became divisions. Principal officers of the company
sre as follows:

C. W. BEngelhard - Chairman of Board
G. V. Richdale -~ President
S. R. Bryant ~ Senior Vice President

«-W, F, Mittendorf - Vice President, Division Manager

L, Hoguet - Vice President & Treasurer

K. Huber - Vice Presldent & Seecretary

W. Irving ~ Viece President, Asst. Pilvision Manager
J. Re. Bell - Asst. Secretary & Division Controller

In specific reference to the questions you have ralsed,
we submit the following.

1. We hereby make application for a license to possess
a total of 100 Kilograms of contained uranium 235. - The enrich- ,
,@ent levels would range from low to/highly énriched material - —
in both pure and alloyed form. The cﬁémiCal form; would be
metallic, except as discussed below. The physical form would
vary in accordence with established fabrication procedures,
ineluding ingot, rods, plates, tubes, bars, foil, and scrap
generated therefrom,



U, S, Atomic Energy Commission Page 2 February 5, 1958

o

2. The operations planned and for which the facility is
equipped include melting, casting, ferging, rolling, welding,
roll bonding, machining, heat treating, chemical and abrasive
cleaning, and storage in two separate vaults for special nuclear
Material. A separate in-process area is also provided for resi-
dence between process steps, as well as a third vault for the
storage of normal uranium. Dimensions of enriched vaults are:

1. 8! high x 12' wide x 20! long.
2. 7'11" high x 8! wide x 10' long.

See Exhibit A -"Facilities for Production of Nuclear
Fuel Elements and Components."

3. Exhibit B illustrates the excluslon area, showing
equipment locations and demarcation areas which separate mate-
rial inventories are maintained. These are indicated in the
plant by high contrast colored lines painted on the floor.

L. (a) The permissable accumulations of materials at the
individual inventory points are dictated by the alloy analysis
enrichment level, and physical form of a specific project. See
Exhibit C for a typical Feasibility Report which specifies these
limits.

(b) The "margin of safety" situation again would be
dictated by degree of enrichment being processed. In general
the facility is regulated to remain subcritical by a factor of
at least two to protect against analytical and sampling errors.

E. Criticality calculations are based upon the following
references:

A, T4 - 2063
Nueclear Safety Guide
D. Callihan, W, J. Oziroff, H, C. Paxton, C.L.Schuske

Critical Masses of Fissionable Metals As Basic
Nuclear Safety Data

H, G. Paxton, Glen A. Graves

C. HW -~ 4091
Criticality Considerations When Processing Enriched
irradiated Uranium,
No Ketzlach, E., A, Coppinger

Do K - 61.[.3 ' .
Critical Mass Studies Part V
D, Callihan, D. ¥, Cronin, J. K. Fox, J. W, Morfitt
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E., Critical Masses of Oralloy Assemblies
T. &, Graves, He. C., Paton LASL Nucleonics, 6/57

F. DNuclear Safety in Processing Reactor Fuel Selutions
D. Callihan ORNL Nucleonics, July, 1956

6. An outline of procedures for adherence to specified
limits in various process inventories 1s contained in Exhibit D -
"General Program for Criticality Control,"

7. Process Points where probabllity of hazards is grestest
from the criticality point of view are:

A, Picklingt At this step material gets into chemical form,
occasionally combined with finely divided metallic form.

It is planned to predetermine the amount of material removed
per unit time, form, solution concentration, and temperature
of solution in the solution. This rate would determine the
accumulation of isotope In the solution, which would not be
permitted to exceed 10 grams per liter. A ligquid waste
disposal system, which comprises an integral portion of the
plant's utilities, is employed to collect insoluble material
down to 5 micron particle size. An lon exchange system is

provided to collect dissolved materials, which are then
suitably packed for return as instructed.

B. Vapor Blasting: A vapor blast cleaning unit also gener-
ates small parilicles in an agueous suspension. Amount of
material removed per pass will be determined to indicate
the frequency of removing accumulations below the 10 gram/
liter limit.

Ce Melting: In the event of g mishap or equipment failure
in meIlting, which could spill molten metal outside the fur-
nace, the total mass in the designated area would be kept
;Ebcgitical at any given time for the case of a water re-
flector,

D. General: In other operations presently contemplated
the metal will be handled in the solid state. In all such
cases the maximum permissable amount in any storage or work
area would be subcritical by a factor of 2 under complete
flooding conditions.

8. The distinction between normal and sbnormal waste dis-
posal is interpreted to mean waste containing no source or special
nuclear material, as distinguished from wastes containing such
material.

Normal material which may contain pyrophoric metals such
as zircaloy are collected in dry particle solid or liquid form,
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separated from organic material by burning where feasible, or by
settling from liquids. A determination is made concerning the
health and safety or accountabllity requirements. Further re-
fining or concentration may be required, otherwise, wastes deemed
harmless are disposed of through normal industrial chamnnels. In
cases where health and safety demands it, materials are collected
by an approved dangerous waste contractor.

Abnormal waste, after collection by the liquid waste disposal
system, the ventiliation system, or by vacuum cleaners, is con-
centrated using appropriate chemical, filtration or incinerating
techniques, and packaged for shipment as directed by customers

or the AELC,

Monitoring precedures are outlined in Exhibit F ~ Healt
& Safety Manual. _

9, Avoidance of accidental criticality during shipment
to and from our plant on our order is the responsibility of the
criticality officer., Bird cage or other packing containers which
assure separation would be employed where necessary, and are
furnished where necessary in comnection with incoming and out-
going shipments of special nuclear material. Assurance of com-
pliance with criticality considerations is assured by providing
an informed courier who accompanies shipments where necessary
and supervises loading, unloading, and temporary storage in
transit. Specific jobs involving shipment of special nuclear
material would be the subject of individual applications which
would include such information as quantity, isotopic compositon
by individual containers and the entire shipment, container speci-
fication, anticipated safeguards, transportation method and gen-
eral evaluation of adequacy in the event of accidental fires,
floods, or wrecks.

Very trulj yours,
D. B

W, F, Mittendorf
Vice President and Divfsion
Manager

JA



Ve - ST

D. E, Makepeace Division, Engelhard Industries, Inc.
Special Nuclear Materials License Application

List of Exhibits

A. PFacilities for Production of Nuclear Fuel Elements and

Components
B, Nuclear Area Flgor Plan, Dwge. 2~AE
Ce Typical Feasibility Report (Nuclear Metals)
D. General Program for Criticality Control

B, Health and Safety Manual
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- 2w ?hslayarat%gns glanﬁg? andffariwhiah §§§ raciligg is
equipped ineclude melting, c¢esting, forging, rolling, weldling,
rglig onding, m@ahining?’haah ﬁ?gatingf ggemieal and sbrasive
¢leaning, and storage in two separate veults for speclal nuclear
Meterial. A separate in«process area ia also provided for resis
dence between process steps, es well as & third veult for the
gtorage of normsl uranium, Dimensions of enriched vaults are:

1. 8' high x 12t wide x 20! long.
2. 711" high x 8' wide x 10' long.

See Exhibit A ~"Fesilities for Production of Nuclear .

Fuel Elements and Components.

3. Exhibit B illustrates the excluslion area, showing
equipment locationa and demarcation areas which ssparate mete-
rial inventories are maintained, These are indiceted in the
plant by high contrast colored lines psinted on the floor,

L. {a) The permisssble acoumulstions of materials et the
individusl invenbtory points are dictated by the alloy analysis
enrichment level, and physical form of & specifioc project, See
?igizit ¢ for & typleal Peaslibility Report which specifies these

8.

. (b) The ”mﬁr%in of safety" situetion egaln would be
dictated by degree of enrichment being prdcesssd. In general
the faclility is regulated to remein suberitical by a factor of
at least two to protect against enalyticsl and gampling srrops.

5. Oriticslity caleulations ars based épen the following
referentest -

B.
Ca

D.
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itical Masses of Oralloy Assemblies oo
he Graves, H, C, Palul LASL Nucleonies, 6/57 |

‘ '%f6§,_An oubline of procedures for adheprence to specified
%imxts in verious process inventorles iaﬁgantainaa in Bxhibit D «
General Program for Criticality Contrel.® .

7. Process Polnts whers probability of hazerds is greatest
from the eriticality point of view arer -

¢t At this step material gets into chemicsl form,
poeesionally combined with finely divided metallie form.
It 4s plenned to predetermine the amount of meterisl removed
per unilt time, form, solutlon concentration, and temperature
of sclution in the aclution. This rate would determine the
accumulation of isotope in the solublen, which would net be
pormitted to exceed 10 grams per liter., A liquld waste
disposal systen, WRICH comprises an“fn-a%ral portion of the
plantts utilities, is employed to ccollect insoluble material

~ down to § mieron particle size., An ion exchenge system is
'pﬁgvzaad to pollect dissolved materials, which are then
suitebly packed for return ss instiuc ofl,
B, Vapor Blasting: A vapor blast cleaning unit slso gensy-

es small particles in an aquecus suapenslon, Amount of

- material removed per pass will be determined to indicete

the frequendy of removing accumulations below the 10 gram/

liter limit, -

Ce : In the event of s mishap oy squipment failure
in welting, which oould spill molten metal outside the fur- ¢
na¢e, the %a&ai meas in the designated ares would be kept !
suberlitical at any given time for the vase of & water re-

flectoy.

D, General: In other operations presently contemplated

the metal will be handled in the solid stete., In 8ll such
cages the meximum permisseble smount in any storage or work
area would be subsritical by s factor of 2 under complete =
flooding sonditions. : =

8. 7The distinotion betwéen normal and abnormal waste dise
posel is interpreted to mean wasts ocontaining no souree or special
nugla;rlmatarialg a5 distingulshed from wastes eontaining such

Normal material which may contein piraghario metels such
as zirealoy are collected in dry perticle solid or liquid form,
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separated from organic material by burning where feasible, or by
settling from liguids. A determination is made toncerning the
health and safety or accountabllity requirements. Further re«
fining or concentration may be required, otherwlise, waates deemed
harmless are diaposed of through normal industrial channels. In
‘eases where health and safety demsnds 1t, materials are collected

p2

by an approved dangerous waste contractor,

~ Abnormel wasie, after collection by the liguid waste dispossl
system, the ventiliation system, or by vasuum sleaners, is cons
centrated using appropriaste chemical, filtration or insinerating
techniques, and packaged for shipment as directed by customers
or the AEC. :

 Monitoring precedures are outlined in Exhibit F - Health
& Safety H&nual.: , :

P Avoidance of seeidental oritieslity during shipment /,@5
to and from our plant on our order is the responsidbility of the

eriticallty offlcer. Bird vage or other packing conteiners whioh
~agsure deparation would be employsd where nesessary, and avs
furnished wheie necedsary in connection with incoming and oute
golng shipments of aspecial nuclear material, Assursncs of coms
pliance with oriticality considerations is essured by providing
an informed courier who secompanies shigﬁents where necsssary
and“augérviaéﬁ loading, unloading, end temporsary storsge in '
translt, Specifiec Jobs involving shipment of special nucleay
material would be the subject of individusl epplications which.
would inelude such information as quantity, isotoplc compositon
by individuel sontainers and the entire shipment, container speci~
fication, anticipated safegusrds, transportation method and gens
aral;$vaiﬁat;an_¢f adoquacy in the event of acoldental fives,
floods, or wrecke. - . '

Very truly yours,

D, E;/mm ACE DIVISION

%, P, Hittendor!
Vice President and
" Manager




& A‘

B,
c.
D,

Ee

D, B. Makepesce Divislon, Engelhard Industries, Ine,
Special Nuclear Materisls Lioense Application
| List of Exhibite

Facllities for Frodustion of Nuslesr Fuel Elements and
Components | ' |

Nuclear Area Floor FPlan, Dwg. 2~AR
Typieai Feasibility Report (Nuslear Metels)
General Pregram’fav'critieality Contyol

Heelth and Safety Manual
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( ENeELHARD INDUS TRIES, INL. )

D. E. MAKEPEACE DIVISION
PINE & DUNHAM STREETS
ATTLEBORO, MASS.
ATTLEBORO 1-0080

Febmary 18, 1958

" United States Atomic Energy Commission

Division of Licensing and Regulation
Washington 25, D, C,
Attention: Mr, Lyall Johnson

Gentlemen: Docket 70-139

We are enclosing herewith 3 copies each of Exhibits A to E

to our application for a Special Nuclear Materials License,

Also enclosed are two additional copies of our letter of
February 5, 1958, Please observe that on page one in the
final paragraph on the sixth line from the bottom the word
"highly" has been substltuséd for the word "fully". Woulds\xiﬁgfhéz"
you please make this change oh the two copies of this letter Agﬁb ,
your possession. We have incorporated this change in all other ij
copies of this letter, o %?/

Please let us know if there is ény further information re-
quired in connection with this application,

Very truly yours,

Ei,u&nxwlbm&am&/udnwit; tﬁ%ﬁbﬁﬂm—

<A

Letter Notarized

. » Mittendorf
Vice Presgident and vision Manager

D. E. MAKEBEACE DIV,
i 2oy ) B B i 7%

WFM: dac |
Enclosures: 3 Copies Exhibit A - E

ShOoL¥nIes Mg

i, LT

3 Copies List of Exhibits
2 Copies Letter of Feb, 5, 1958 with .
change ’incorporated as of Feb, 17, 1

s oF B I Ao R
/*;i' . 45579( » A_ﬂ & i) é,f,f%, Se- :9"[ /%,«,.z ;‘j ETr 7 AEEY B Mﬁ%
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& | o | February 18, 1958

United States Atomic Energy Commission
Division of Licensing and Regulation

Washington 25, D, C,

Attentions Mrg'Lyall Johnson

Docket 70-139

Gentlemen:

We are enclosing herewith 3 coples eaeh of Exhibits A to ¥
to our application for a Special Nuclesr lMaterlsls License.

s
py

Also enclosed are two additional copies of ocur letter of e
February 5, 1958, FPlense observe that on page cne in the - -
final paragraph on the sixth line from the bottom the word /,*/ o
"highly" has been substituiéd for the word "fully". Would— n/f %yﬁt
you please make this change on the two coples of this letter i
your possgesgsicn. We have Incorporated thls change in all other
‘coples of this letter.,

. Please let us know 1if there is any further information reoA
quired in connection with this application,

EgAAbﬁuyﬂl%iwa&\ ‘br Very truly yours,
ekl b%“tfwﬂ‘ D. E. MAKEBEACE DIV.

S ek okowd@é mm’g/ %%M

We P, Mittendorf
Vice President and DAvision Manager v
" WFM: dac - ‘ - R
Enclosures: 3 Copiles Exhibit A - E ' T N
3 Coples List of Fxhibits
2 Copies Letter of Feb., 5, 1958 with
change ‘Incorporated as of Feb, 17, 185

Letter Notarized



(E’NGELHARD INLZDL S TRIES, /N[:’.j)

© D. E. MAKEPEACE DIVISION
PINE & DUNHAM STREETS

ATTLEBORO, MASS.
ATTLEBOROQ 1-0090

", ij | ﬁa‘brm&y 5 1958
ﬁ - ’ : A et

\V"l (4 2
. A\ N /

\ﬁi United States &taﬁi@ Energy Commission Y £§$ﬁw' L g
Division of Licensing and ﬁagalatian gf:v 7 A
Germantown, Maryland A 'é%fﬁk'f_{//

. :;).u'gg‘:e" - : f; [ “?;‘ - ,::'
Att: J. O. Delamey, Chief Materials Seotion ’ &
Dosket 70-139
G&nﬁlamaaz |

 This letter is in raagnnas to yours of Aug. 26, 19687, and
presents addifionel information in support of our application
Tor e apaﬁial Ruclenr Hsterisls Licenss. .

We wish to ghange the pame of the applicant frem~ﬂ, E. Vs
Makepeace Co., Division Union Flate & Wire €o., to . E. Make« /
peace Division, Engelhard Industrles, Incs This new designation J
became effsctive on Janusry 3, 1958 shen our orgenization, as -/
well as several other compsnies ¥ aili'awnaﬁ by Engelhird In-

. dustries, became divisions. ?riasipa pfficers of the eam@&ﬁy* S
are as follows: .

T@4 W, Eagﬁ d - Ghairmmﬁ of Boa
Qe V. ﬂiahﬁuia «  Prasident e 4
3. =  Senior Viee den

*azf « Yien ?rﬁaidantéiiiviaian Mansgey

Vice Prozident suror

Viee President & Secrels g
Yiee President, Assk. ﬁiv glon Maenagey
Agast, 3aeratary & Bivinian Controller

In specific f&fﬁ?ﬁﬁﬂ@ to the meatiana ou have #ﬁi”.Au
we submi%ﬁtha following. ‘ g P you Be C sed,

é} 1. %o hereby meke applicabion
o & total of 100 K lograms of eontall
N &anh %a@&la would ff" £ 1om Lo hi
" nd ailo¥ed form. %hx
metallie, except ss dlsoussed bﬂi@ﬁh Qﬁu ﬁhaﬁiaal f_

var in secordsnce with eatablished fabrication prodedures,
- Ancluding ingot, rods, plates, %uhga, bars, foil, and serap
1 gamﬁrataé tharafram‘




EXHIBIT A

" D. E. MAKEPEACE COMPANY
FACILITIES FOR_PRODUCTION OF NUCLEAR FUEL
ELEMENTS AND COMPONENTS

el . . PP/ 3T
' The D. E. Makepeace Company has re- ok (L
cently completed a new plant to produce. : 7

nuclear fuel elements and components.
Long a recognized leader in the supply
of precious metal clad products; pre=-
cision fabricated strip, wire and tub-
ing; electrical contacts; and complex
sliding contact and slip ring devices,
the company is also a principal producer
of precision rolled shapes in steel,
high temperature alloys, titanium and
zirconium,

. A skilled engineering and produc-
tion staff operating with a comprehensive .
array of facilities is ideally suited to
fabricate difficult materials into pre-

"cise and complex geometries required by
.. the nuclear field. These talents and
“equipments are often useful in solving
unusually difficult fabrication problems
in rare metals and high temperature
alloys where special electrical, physical
and chemical properties are required.

The following is a summary of facil-
ities in the new Plainville plant.

-‘MELTfNG AND CASTING -

Vacuum Induction Melting Furnace

Combination tilt pour and bottom pour
Capacity 300 pounds of uranium or 125 pounds of steel

Vécﬁum Arc Melting Furnace

| Consumable or non-consumable electrbdé :
Capacity 20 to 100 pounds of steel or equivalent weight
of other metals . e

Ingot SUrface Conditioner

Vacuum Arc inert gas operation
- Capacity 6 inch diameter, 18 inches long




- PRESSES -

Forge Press

300 ton‘hydrau]ic,

Forge Press

200 ton hydraulic
Punch Press '

100 ton

'Punch Press

75 ton

- ROLLING AND SLITTING -

Hot Mill
10" x 300
Hot Mill

b x e
Cold Mill
9 x 12v
cold Mill
Cold Mill

3n x_7“ four high

Turks Head

‘Sendzimir Mill

- 8" width (Attleboro Plént)
- HEATING -

Vacuum Annealing Furnace

Vertical Pit - temberature to 1100°C
" Hot Zone th diameter, 10 1/2' long



Controlled Atmosphere Annealing Furnace

Gas Fired - dissociated ammonia atmosphere

Conveyor Type - temperature to 2250°F

Hot Zone 6" x 8" x 8'”with'¢ooling chamber
Electric Furnace |

Hot.Zone'IS" x 12" x 36" 'to 1700°F

Electric Furnace

Hot Zone 32" x 24" x ‘60" to 1700°F

Electric Furnace

Hot Zone 12" x 8" x 12! to 1600°F

Salt Bath
6" x 12" x 5' to 1700°F

- CLEANING AND SURFACE TREATMENT -
Wet Blast Unit | |

3! x 3! chamber with conveyor loading

Vapor Degreaser

~ For 6! lengﬁhs

‘Pickling Tanks with Scrubbérs
For 6' lengths |

- Picture Frame.Scrub Tanks

Wet Sander

Desiccator

~For 6' lengths

Frame Evacuétion'Unit

and‘Can_Evacuation Manifold

- JOINING -

Vacuum Weld Box

Capacity 6 to 10' continuous welds



Spot Welder
75 KVA

Heliarc Welder

- MACHINE TOOLS =~
Squaring Shear

Capacity 3/8" thick, 6' wide

Alligator Shear

Hack Saw
Capacity 14"
Band Saw

“Throat 16"

DrillvPress

Low Spindle Speed 3/4'"

Engine Lathe
14" swing, 5' between centers

7 Milling Machines

Table travel from 2k to 62"

- WEIGHING AND CHARGE PREPARATION -

Double Cone Blendér

Magnetic Sgparatér

Balance - _
10 Kilégram_to 0.1 gm.

A hatio Balance 

S,Kilograh
Balance

120 Grams to 0.00001 gm.



- QUALITY CONTROL & TEST -
X=ray and Fluoroscope

250 KVA

Zyglo Surface Inspection Unit

Ultrasonic Test Unit
Scans lengths to 10 0.5 to 10 megacycles

Autoclave

5t diameter, 12' deep. 3200 P.S.l1. at 750°F
Autoclave

10" diameter, 6' deep. 3200 P.S.l. at 750CF

Helium Sensitive Mass Spectrometer Leak Détectqr;
. with portable exhaust system

Wet Chemical Control Laboratorx

’ Metallurglcal Control Laboratory

B - SPECIAL UTILITIES -

Deionized Water Supply N megohm)

' Luquud Waste Dlsposal System

Approved Ventllatlon System with individual service to all
‘operations capaBTe of generatung airborne particles

Vaults _

For the storage of flssxonable materlals
Makepeace is prepared ‘to consider de-
velopment problems as well as pro-
duct:on requnrements large or small,

Inquiries shoufd be addressed to:
D. E. Makepeace Company, Dept. D

Attleboro Massachusetts



FA_(LITIES FOR CONTOUR ROLLIN.

D. E. Makepeace Company operates a form roll-
ing division in Plainville adjacent to the
nuclear materials plant. This activity spec-
ializes in the production of shapes of com-
plex cross section to close dimensional “tol-
erances. Form rolling supplants costly mach-
ining and produces products having superior
physical properties to extrusions. Form
rolled metal parts from aluminum to zircon=-
ium are used in aviation, electronics, in-
dustrial and office machinery and in nuclear
applications. : ‘ :

- ROLLING -

2 Cold Mills g x 6
~ 3_Cold Mills 51 x 8u
7/ Cold Mil"ls' - 8“ x lov

2 Cold Mills 12" x 1h4n
2_Edge Rolling Mills 3" x gM

Power Turks Head 2" face .
| - HEATING -
Tempering Furnace - 156" x 20" x 9!

Bar Heating Furnace 18" x 241 x 12

= GRINDING ~

4 Edge Sanders Abrasive Belt 4" width
‘Flat Sander Abrasive Belt 10" Widthv
, h‘Contoqr_Sanders Abrasive Belt 2" width
3 Sizing Machines 7" disks

- OTHER EQUIPMENT -

Power Straightener

3'Abrasive'Cut 0ff Machines 10" - jgu

Power Cutoff.sﬁears
.3 Deburring Séﬁders
3 _Buffers 6" x 1
Jack tathe 154




| - - SERVICE AND INSPECTION -
Fully Equipped Tool Room
Hardhess; Tensile, Surface Finish Test Instruments

Optical Comparator, Linear Measuring‘|hstruments and Gauges.

D. E. MAKEPEACE COMPANY

Attleboro, Mass.
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(ENCELHARD INDUSTRIES, INL. )

D. E. MARKEPEACE DIVISION
PINE & DUNHAM STREETS

October 2, 1958 | ATTLEBORO, MASS.

ATTLEBORO 1-0090

B

United States Atomic Energy Commission[w} dlﬂﬁﬂ

Germantown, Maryland \
oF

We wish to obtain a stock of highly enriched uranium (90 to 93%)
in the amount of 3 to L kilograms to enable us to render prompt
delivery to customers requiring small quantities for research
and development purposes.

Attention: Mr. Lyall Johnson yyj !

Gentlemen:

Our special nuclear materisl license No. 185, we believe, covers
this type of requirement, and 1t is the purpose of this letter

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

We have already held discussions with commerciai convertors of
material, We would wish to receive only your assistance in the
allocation and preparation of uranium draft..
Thank you very much,

Very truly yours,
D. E.-AAKEPEACE DIVISION

# el

hn H. Durant
siness Representative

" JED/bq
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De B ﬁAKEPﬁACE co Gﬂfvgfﬂj DN] z ’7/2%25«
e e U J .s ; z 4

FEASIBILITY REPORT

NO.  DEMe2 p

GONTRACT NO. SUBJECT SPONSOR

™

o | \
Agreement S33 with AVI-NM Ink Contract AT (30-1) (~1565)

Subject: Rolling and Blanking of Partially Enriched

U~Al For Nuclear Mevals Ince
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Work To Be Performeds
Material To Be Supplied.

Reeelving, Storage, Shipping.

Fabricabion Procedures.

Accountability Procedures.
Critiesliby Precaublons.
Health And Safaty Péacséuress
Securitye |

Genersl Inforwatlion.

Drawingse



Is WORK TO BR PERFORIED,

Do E. Makepsace proposes o fabricate Uranium-=
Aluminum foils nob .to excsed 7000 unilits for Nuclear
Mletals Inc. The folls will be cold rolled o ,015%
from bars 1/8" thick x 1,150" wide % 38°% averagd lengbhe
The cold rolled foil will then be blanked %o 0.980" wide
X 24" long.

IT, HMATERIAL TO BE SHIPPED.

Do B, llakepeace will receive from NMI 54 colls of
14 wfo U=A) alley in the form of bars /8" thick x 1.150"
wide xz 6% -average lengsh. Haterial will be received
approximatsly Decenber 1S5, 1957 and is séheduled for
sompletion 2 months from date of recelipb.

. Each coil will have a 2 £, I, D. and 2 £+, 6" 0, D,

The weight of efch ceil will be approximately 3095 gmg. of
which 433.3 gms. will be 93,15% enriched Uranium eguivalent
%0 403,86 gms, U=235 pér coll, Each shipment of 9 colls '
will contein 3900 gms, Uranium egquivalent to 3633 gms, U=235,

ITI. RBECEIVING, STORAGE, AND SHIPPING,

WHMI will be responsible for shipping the doils bo
cur Plainville plant. The colls will bs shipped in lots
of 9 in two shipments per week until completion in 8 weelks
Hime. : b

In order Lo assure proper spacing bebween colls MMI
will provide shipping crates designed to eriticality ;
standards ("bird cages™} as menitloned in their feasibiliky
report No, PR=12, Upon recelpt ab Ds B. Hakepeace, the coilsg
will ¥e individually woighed and placed in ocur vault In the
original shipping erate until ready for processing. This
vault is used for storage of enviched maiterial only and has
di§§nsioﬁa of 13% long x 8¢ wide with 1 b, thick eoncrste
wallse .

The coils will be placed in the vault in bins sccording
%o the specificatlions of Report LA=2063, "Nuclear Safety Guide"
by A. D, Callibhany W, J. Ozeraff, He Ce Paxion, and C, L.
Schuske, Spacing botween conters of bins will be a% least
2 f6e with Individual bins containing léss than the ameunt
speciiied in IA-2083 whilch for this case rapregsents 27,885
votal kilograms or 3,900 kg. Uranium, 3,833 kg, U=235,



Recelving, shipping, issue from and veburn %o storage
will be conducted in accord with procedures established by
erlticallty, security, accountablility, and radiation safety
congiderations %0 be explained in move detail in gucceeding
gsecbions, '

The finished folls will be stored and shipped in wooden
boxes., Each box willl contaln the folls resulting from a
slingle coll representing a total weight of 2,325 kg, of which
«32b5 kge is Uranium and .303 kg, U=235,

The wegsulting scrap from a lot of 9 ecoils (total wh,
6993 Z{g‘& 039’7 kg@ UQ 0990 kg@ Uﬂ?.?)'s) Will bo @Vid@d in
half and placed in water-tight sealed metal containevs
provided by WliI, The filled containers will be picked up
by NMI and replaced with empty ones with each "bird cage”
shipment, Containers will be sitored in a pack provided by
NMT assuring & spacing of at least 2 £t. bobween them,

IVe PABRICATION PROCEDURES,

In order %o aid in follewing procedures, & Lfloor plan
of the plant has been enclosed showing routes to be followed
for movement of material and location of work arveas.

Each coll will be removed from the "bird cage', weighed,
and marked for identliication. A1l marking and weighing will
be done in the caged aref surrounding the vault {8ress VII),
No more than one coill will be out of the "blrd cags” at any
time.

After weighing ard marking heve bsen completed; the
"oird cage" will be transporited Lo work avea I, for cold
rolling, Sinco the time required for rolling is less than
the time necessary for annealing, we will adhere to the
Tollowing volling cycle for meximum officiency!

a8y, Ceoil #1 removed from Ybird cage® and rolled to 070V
en the 8" x 8" Russch mill (mill #1), ' .
Approximately 5 passes will be required.

be Coil #1 introduced into annealing furmace (#490) at
920° P, for 25 minutes,

ce Coil #2 removed from "bird cage® and rolled to 0707,

ds Coil #2 transported %o furnace avea and shored on
table near furnace,

¢y Coll #3 removed Tfrom "bird cage" and sbaris rolling,

e, Coil #1 leaves fucnsee and is transported o vold
mill avea (Area I} for storage on %able near mill,

e, Coil #2 enters annealing furnaco,
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Coil #3 finished rolling to 070" and is removed
o table near furnace. ‘

Coil #1 is rolled on 8" x 8" mill %o ,035" x 1,275"
% 116?, (Approx. 8 passes.) o

Coll #2 removed from furnace and stored oh table
near mill #1l.

. Coil #3 entexrs furnaco.

Coll #1 finishes second rolling and is stored on

table neayr furnace,

n%_

Nee,

Nreg,

Qe

o,

ottl,
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Prst,

Coll #2 starks second rolling.

Coll #3 leaver furnacst and %s stored on btable nsar
wmill #i, ~ .

Coll #1 entsrs furnace for second ammeal at 920° P,
Tor 15 = 20 minubes, . '

Coil #2 finishes second rsllin%%%s stored on bable
near furngcts _

Coll #3 starbs second »olling.

Coil #1 removed from furnace, transforved to Pour
high mill (mill #112), and rolled to 015" % 1,337"
% 258%. (Approx, 12 passes.)

Coil #2 enters furnace for second anneal,

Coil #3 finished rolling and is transferred to

table near furnacs,

Coil #4 is wemoved from "bird cage" and rolled.

Coil #2 loaves furnaée and is transferred %o
table near mill #1138,

Coil #3 enters furnascs for second anneal,
Coll #4 is transferred to table near furnacs.

Coil #1 moved to shearing avea {Area IIT) and
out to 245" length (approx. 180 pes, per eoll),

Coil #2 is rolled on mill #119,

Coll #3 leaves furnsce and is removed to table
near mill #1319, ‘

Coil #4 enters furnace,

Coll #5 iz removed from “bird cage" and starts
cyele, '

o T
gy



. This cycling procedure continuss atv all stations,
We note that at no time do we ever havé two coils in one
process or one location similiansously,

For purposes of clarification, we will now Tollew
one coil through to completion noting that the crliicalisy
hazard hes been overcoms by the eyeling indicatsed above, '

Each eoil will be removed fvom its Ybird cage” and
rolled to 070" on the 8% x 8" miil (Area I) using approx,
5 passes. Kerosene will be employed as the roll lubrileant,

_ The wvolled coil wil% he placed in the annealing furnace
(#490) and heated at 920" F for 25 minubtes,

: Using approx. 8 passes, the coll will beggain volled on
thglan % 8" mill %o an overall thickness of 035" to 1.275Y
K 600 .

The coil is again transferred to the annealing furnacs and
heated at 920° P, for 15 = 20 minutes.

Upon completion of the heating oycle, the coll will be
rolled on the four high mill (#119% in Avea IIs %0 015" =z
1.33%" = 258¢ requiving approx. 12 passes,

Afver prolling is cowpleted, the coil will be weighed
oy aceountability purposes and then bransgported Lo the
cutbing ares (Avea ITI), : '

The ¢oil will be cub to 243" i@ngthéfan the ghears
(approxz. 130 pilecesfeoil)., The pieces will be stacked
sogether and trested ag one lot, '

. 'Phe stacked pieces will then be sent to the level voller
{Area IV.) and level rolled individually after which they will
be removed o the inspection arsa (Area V.) for cleahing with
trichlorsthylene and acetone. . ' '

The cleaned foils wili be rémovod to thé blanking press
{Avea VI,} and blanked fo size (,980" x.24"), If necessary,
the blanked foils will be deburred under a hood with a stone.

| The foils will be again removed to the inspection ares
for final cleaning and inspeciione ‘

. Finished foils from each ceoil will be weighed and placed
in 1 £t, space frame packing cases for shipping. Shipment to
Brookhaven will be the responsibility of NI,

Trin serep from & Lot of 9 coils will be divided in half
and plased in sealed metal containers for veburn to NMI.
Containers will be shored in the vaulb,



Vo ACCOUNTABILITY PROCEDURES.,

Fifsyefour coils of 14 w/o U=-Al alloy will be shipped
from NMI to DEM, BEach coil will weigh approx. 5095 gms.
Eaeh shipment will be weighed by DEM to insurs the acguracy
of the shippev's welghts.

The degree of envichment is 95,15% U=235, It is
uderstood that NMI will asccept $he original analysis of
U and U=238, DENM will accoept the U-235 analysis asg
ropregsented by NMI, No operation ig being performed
at DEN that will affect the 2lloy analysis. Analytical
samples smounting to approx, 128 gms. will be cut from the
trim serap and sent to NMI for analysis.

Accountability will be under the supervision of E. N
0%Neili. All weighings will be recorded on stock control
cards, AL the ond of each day; a mbterial balance repord
will be submitied to the accouatabllity vepresenbatlve.

The seale to be used for weighing is a Fairbankseloras,
Weights will be rvecorded to the nearveat 0,1 gm. Welghings
will be performed according to the following procedure:

1. Weigh upon receipt of material at DEe
: {Approm. wifeoil 3095 gus.)

2, Weigh beforé cutting,
{Approx. wt./eoil 3085 gumg, )

3, Weilgh folls and Hrim afber cleaning and deburring.
{Approx. wi./foils 2325 gms,)
{Approx. Wi./srim 770 gms.)

4. VWeigh sorap from each lot of 9 colls,
{ Approx. Wi, scrap G930 gms. )

Meterial Balance:

We expset to reesive a btoial of 167,148,40 gms, of U=Al
alloy bars conbaining 283,400,728 gws, of sneriched Uranium,
envichment 93.15% U-235, At the end ¢f our operationg,
eshimated results will be as Follows:

| Ailoy (gms.) U lgmse) U=235 (gmso )
U=AL Pﬁils@_lé% U 125,559.24 1??Sv5?50 16,371,58
Serap, Trim, etc, L1,609,16 5,825,28 5§426°25
Total 1687,248,40 23,400,78 23,797, 85

wHes



VIe CRITICALITY PRECAUTIONS.

A, Pernonnels

Critiocaliby control will be under the supervision
of W, Weiss in the processing and storage areas: He will
work under the direction of Dr. S. S. Friedland, & reactor
physicish, supplied by Nuclear Corp., of Amerlica wlith whom
we have a congsulbing contract.

Be Cpiticaliby Criteria:

: The erisicality criteria for sale quantities fop
handling of the material has been obbained from Reportd
LA=2063, We have agssuwed the worst possible cases of
completoly dissolving and surrcounding the metal In waber
and have verified that the guantity of enriched Uranlum
is at least a factor of two less than a critical mass,

In all cages, we are mainbtaining & geometry Lo reduce the
vatio of Hydrogen bo Uranlum comcentration in case of a
flocding accidenta

0o Recelving and Storage:

One “bind cage® foup Th. squarse and four £, high
will be weéceived from UHMI at any one time and storsd in
the vaulte Each Pbhird cape® wiil contalin © ecolls of
i4 w/fo U=A) alloy, enrichment 93,15%, Yotal weight of
Uranium in each "bird cage” will be Bporox. 5.9 kg.
sguivalant to 3,633 kg, U=R35, :

Ceils will be pogitioned 10 7/8% from the edges of
Cthe "bird cage" with a 3" spading between sach coil,
Coil dimensions ave /8" thick x 31,150" wide x 367
average iengih. 4 btotal of six Ybhird cages® will be
. veceived from NMI, individual shipments being made £ per
woek until completion (4 shipments),

-

A table of weights and dlmensions is ineludsd for

vaference:

MateriaX " Dimensions Total Mass (Kg.} HMass U {Ke.) Mass U-2
Coll As Avrived 1/8" x 1,.180" x 369 3,095 s 433 L o403
Pinished Foil SOL5" x 980" x 247 017 0025 .0022
Staclk of 130 | | - | o

Foilse 1,95 x ,980" x 24" 2,525 2385 #5303
Sorap Per Coil | 0,77 »107 - 100
S¢rap Per o ‘ '

¥Rird Cage" ‘ 5,93 963 900



Do

tlovement of MBterisl:

When zeady for processing, the erated colls will
be transporied ene at & time from the vauld to the work
station vnder the supervision of the cribicality officer.
Movemente of matexrlal from ong work statlon o another
will be conbrolled by the critilealiby officer at all
times., No material will be allowed o move until
permission has been granted and direst supervision
ghtained,

We will have only one "bird cage” of coils in
process a% any time. Only one coil will be In process
at any work station at any btime,

& tabls will be placed at each work atation vo
hold any coil whiech ig walting for processing.

Before processing, eash coil will be removed from
the "bird cage", marked for identification, and welighed
individually indhe caged arsa suwvrounding the vaulb.
Fach coil will be veturned o the "bird cage® after
marking and welghing.

The "bird cage" will then be %ransported to the
g% = g% Ruesech Miil avea {4rea I.) as shown on the
floocr plan. A% no btime during manulacturing operations
doss the "bird cage" leave this ares except bo rebumm
te the vault for storags.

Cne ¢oil will ve vemoved Trom the “bird cage” and
rolled o 070" vequiving approx. 5 passes. After
rolling has bson completed, the coll will be moved
to the olectric furnace (#490) for annealing at 9207 F,
Tor 25 minuissSe

While coil #1 is being annealed, a second c¢oll Is
removed from vhe "bird cage’ and volled o ,070%, In
the event that the rolling of coil #2 is completed
before the annealing of coll #1, coil #2 will be
transported to the Ifurnace area and stored cubsilde
the furnace on & work bable until coil #1 has been
annealed. Coil #2 will then be put in the furnacs
while coil #1 will be transported back to the 8" z &
mili avea for fupther rolling. I & third coll has
aiready beon sitarsed through the mill, coil #1 will be
placsd on a2 work table near the mill unill guch Hime
ag coil #3 Tinishes volling., A% this time coil #1
underzoes & seecond volling %o 035Y after coil #3 has
beon sranspeorted Lo the able in the furnade aves,

As previously menbioned under fabrication
procedures, ohils oycling is seb up In ordey ©o prevens
the possibility of two colls being in process at the
same work ares b Lhe same Hime.



Coil #1, having been rolled to .035", is transported
to the furnace for its second anneal at the first
cpportunity in the course of its cyele. Reference
may be made to section IV for a detailed deseription !
of the cyeling procedure,

After i%s second anneal (1520 min. at 920° F,),
coil #1 is removed to the four high mill (#119) for
final rolling %o o015%, %his will require approx. 12
passes after which the coil iz moved to the shearing area
where it is cut to 24%" lengths on the squaring shear,
There will be approx. 130 pileces cut from any one coil,
having a total weight of 2,99 kg, of which .419 kg, is
Uranium and 390 kg. U=255, The pileces cut from & single
coil will be stacked together and treated as ong lot.

Each lot of sheared pileces will be sent to the level
roll avrea toc be Tlatiened, After level rolling, individual
lots will be transfervred to the inspection area for cleaning.
Pieces will be cleaned with srichlorethylene and acetons,

The cleaned pieges will be transporited to the blanking
press avea. They will be blanked to & size of 980" x 24"
generating & trim secrap in the proeess,

Trim scrap generated by the blanking operatlion will be
placed compactly in sealed nmeital containers for retura o
WMIs Approx, .77 kg of scrap will be gensrated from each
coil {,107 kgo U, ,100 kg U-235), The ends of the trim
serap from the flrst lot of Tells will be cut and reserved
for analytiecal samples to be gent to NMI {approz. 128 gms, ).

The blanked foils will be deburred if necessary. This
opsration will be done under 8 heod with a stone. Adesquate
precaviions will be isaken to prevent inhalation of dust
goenersited by deburring operationg.

A final cleaning will be given t¢ the foils with
acetone in the inspectlon zone. The finished foils from
cne coil will then be packed ian a wocden box having a 1 It
clearance on all sidcs of the feoils. A Plecs of paper will
be placed between each foil to prevent marring. e total
welght of follas per box will be 2,325 kg., equivalsnt Lo
2925 kg, Uranlum, ,303 kg, U=-235,  Boxes will be gstored in
cur vault with 2 £, spacing for shipment %o Brookhaven
which is the responalbility of NMI,

Trim scrap from each lobt of 9 coils will be divided
in half and placed in sealed, water gight, metal containers
%0 be provided by WMI, These containers will be stored in a
cart "pird cage" also to be nrovided by NMI which will
maintain a sepavation of at lesast 2 b, between containers,
The cart "bird cage” will be shored in the vault. The
capaciﬁz of the containers is approx. 1 gal. They apre 7"
high, 73" in dlamster at the %op and 63" in diameter at the
bot?cmh Each container has 8 lugs for sealing with a rubber
gasket, .



Filled containers (approX. 45 kge U=235) will be
exchanged for empty ones with each shipment of a new
"pird cage" by NMI.

VIl HEALTH ~ SAFETY PROCEDURES,

Health and Safety procedures will be under the direction
of Mr, Rey &. Blackler, and will conform to the requiremenis
of the AEC for safe overatlion, Overall supervision for the
healih and safety progrem will be handled by the healih
physiciste of the Nuclear Corp. of America. A copy of our
Health and Safety Manual iz shclosed describing in detail
the procedures Lo be followed,

VITI. SECURITY.

The tochnlcal operations of this project arve unclassliied,
DEM will adhere to standard security measures designed for the
hendling and storage of enviched Uranlum. Security will be
under the direction of Mr, H, C. Crowther, A ocopy of our
Security Monual is enclosed, '

X, OCENERAL INFORMATION.,

T4 is understood that financial responsibility Lo the AEC
for the material remains wibth NMI,

The following DEM perscnnel will be concermed with this
o &
projecte

Mr, Haskell Rarvney == Nanagex Huclear FProducts

Mr, A, J¢ Schulis s Chief Engincey ‘
Mr, Ray Blackier »~  Health - Physics Officer
e We M, Veisns e Criticalisy Officer

p, A, Hebert =g Grovp Lsadsy

The follewing NMI personnol &re agsoclated wilth this projects
. * - L)

Mre I. Bs Roll =»  Project Englneey

Mp, Paul Lowenstein o= '

Mre Je Pe Thompson =~ Contractual O0fficer

Mro Andyrew Cobtrsau ==  Accountabilisy OfTicers
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GENERAL PROGRAIT FOR CRITICALITY CONTROL

Criticality Officer

The contyrol of criticalily haszards shall be the responsibility A
of & Criticality Officer. BRis function will be to advise engineer-
ing and production personnel on all matiers pertaining to critieality
hazards, to control the flow of fissionmble materials to and from
storage vaults and areas snd from one processing svea to the next,
and to egtablish safe designs for storage in vaults and other areas.
In mddition, he will esisblish safely rules and police the effective
following of such rules.

It will be the Critlcality Officer’s responsibility to establish
Criteria of safety with respect to mass, volume, dengity, degree of
enrichment, conformetion and juxteposition of fissionable materials.
The safety rules will be based on fully flooded and reflected condi-
tions. Vherever possible "alusys safe? gystems with respect to
dimensions and mass will be employed. Whenever the “always safe"
¢riteria is not practical or economical, & foctor of safety of st
least three will be applied %o volume and/or mass parameters.
uvcry y*ocess 1ot defined as a "subcritical mass® will be separsted
from other gimilor process lots by a nindmum distance of two feet of
air,
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In ovder to mwevent interaction betr,eﬂ enriched and natural
materisl, scpsrsue vaults and seperate work zones have been provided.
The vaults, consiructed of twelve 5ﬂth reindorced coqcrete, at'e
separated by a distamce of nzneuy feetb, Thg vault for the enriched
uranium has inside dimensions of 8% x 10% x 8% high. The vaul: for
normal wreanium 18 8% x 130 x 8% hich. riched.uranium will be
stored in "bird cages® in the vault, when received. Racks in the ———
vault will provide additional storage space on the walls, on two
fooi centers, for pipes contmining completzd and partiaslly completed
fuel assenblies. :
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The Building:

The manufacturing fecility of the D. T. Makepeace Company in
vhich fissionable material will be received, stored, processed, snd
shipped is of compl?te fire proof construction consisting of tile
inner faced concrete blocks, concrete slab roof, steel girder construce
tion, and concrete floor. Mo overhead sprinkle&s will be in the area
to cause accidental flooding. Floor drains are providsd approximately
every twenty feet, the flow from which goes into holding tanks located
outside the building housing the storing end manufacturing areas.

Receipt of Fissionable Materisl:
P

Upon receipt of fissicneble material into the D, E. Makepesce
Co., plant, the material will be received into 2 locked cage surrounding
the enriched uranium vault. Esch parcel will be plsced in storage
rachs in the cage so constructed that any two parcels will not be
located except oth»r as determined by the Criti aall,y Officer. Parcels
will be unpacked znd weighed under the jeoint gupervision of the Critie
cality Oificer and Accounting Supervisor. The contents will be sepa~
rated into lots safe for vaull storage and for zone processing and
recorded 85 Lo weight on 2 lot conbrol card. Bach 1ot will then be
stored in bottles or compariments of nonspoizonocus construction in the
vauit in a safe condition as hervetofor described, together with the
lot card contgining the weight and full description of the item. Esch
succeeding lot u;iz be handled and stored in a Sim 11&? marney and
with full considerziion being 3£J 1 by the ﬁ”ibic ity Officer to the

o,

mass gnd dimensions of the material pﬁevzous?v pl ced intc the wvault.
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Accountibility:

Close coordination will bhe maintzined betuzen the ri
Offi er and the ﬁccou1tlng Sa, Fvizor,
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In~Procegs Storage:

i bz reiurned to the vaull, locked cage
smapiley iﬁ{ﬁpi storage contaliners located
adjscent to aam factu'ina gongs for storage &8 determined by ihe

Criticality Officer aftey working hours or when processing stops due
to & change over to another moramsl or enviched lot..

gterial in process wil
Sﬁf?@uﬁdiﬂg vhe vault, or ama



HEALTH AND SAFETY MANUAL
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3. Vacuum, induction snd ave melling.
h, Hot and cold rolling.

¢, Hot banding by rolling.
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Supervision: The health and safety program is under the direction
of Mg. Rpy A. Bluckler, 8 qualified anmlytical chemist, who has
background in metsllurgy and mccounting. Wr. Plackler has supervise
the DEM Co. health end safety program for the year of operation re
tricted Lo normal wanium operations.
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Medical Exsminations And Badge Control: Upon hiring, new employeses
for the Nuciemr Derariment will be reGuired to have urine analyses
and blood tests. Urine snalyses will then bz taken at three month
intervals and blood tests al six month intervals.

Film badges will be worn by all employeeg and visitora
the nusleer facility. A film badge service will be maintsined by zn
outside seyvice company who will provide permanent record f ities
in this field,

Complete medical history of each employes will be mainteloed
in zocordsnce with the reguiremerds of ouwr insurers.

Procedure For Perscemel En;@

All persormel must entey L
where they will be checked In by
aleng a gorridor Lo the locker 1
shoes snd socks must be vemoved.
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s o depository for perscnal belongings. Clean socks, "TY shirts,
horts, coveralls and surgical caps will be provided for anll persomnel
ond ave pubt on preparatory Lo entering the work ares. [Film badges
will be provided and are to be put on before lemving the Locker Room.
Poper slippers will be provided to be worn in the Locker Room and for
passage through the Shower Room to e room designated as a Contaminabted
Clothing Room. In this room, shoes, which will be provided by the
Company, will be donned for wearing in the work avea. A rack will

be provided in the Conteminated Clothing Beom for the shoes. Each
individual will have a designoted space on this reck.

fu)

[14:]

Procedure For Persomncl Lesving The Jork Area.

Pergonnel lesving the work areas il the contaminated
clothing room snd remove their contan ] . If such clothe
ing is to go to the laundry, s vecepbacle will be svailable foy their
dispoeal. Racks will be prov n whi . ing that may
he reworn. OShoes will be placed in theiy pEOpe ion in the racke
The psper siippers thal were wern on enter 2
ing Room may be worn while disrobing end ©
Room. Persommel entering the Shower Room from the Contaminated Cloth~
ing Room musi discard the paper slippers st the door. Receptacles
for the disposal of the conteminated slippers will be provided. New
paper slippers wiil be avalleblz to wear while taking & shower and
mast be discorded in the proper veceptacle at the door ©o the Locker
Room. New paper slippers will be available al the Shower Room door
for use while resuming street wear., These slippers may then be worn
for reentrance to the Comteminmted Clothing Room. Film badges will
be placed in the cabinet provided prior to leaving the Locker Room.

Facilities Provided For Persomnel In The Locker Hoom.

be provided for each esmployee.

a. Clothes lochers will
be furniched socks, T shirt, shorts,

i
b. Each employee will

coveraslls snd surgic
¢. Benches will be prov
d. Radiation moni W

1

dzd in fromi of each row of lockers
i 1 he
i

e
i1 be provided for employees to chy
Lo leaving the sre:.

n
ck
themgeives priog
e. Paper slippers.
f. A pack for filam badges and the film badges.

Facilities Provided For Personpel In The Shower Room.

Pl 2,

8. Two bapks of showers heving five shower heads cgeh.
b, Bath towels,
. Paper slippers.

A

Feeilities Provided For Personnel Jn Contaminated Clothing Room,

Shoes and & shoe racke

Clothing rack.

Clothes hampey.

Two, foot-contrelled, circular; hand slnks.
Hend towels. ‘
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IT the solution 13 wilthin the allowable dumpning tolerance
as stated in Title 10, Part 2C of Vederal ﬁeﬂLSLeP and
in Handbook 52 (7 % 10 UG/ml), the solution will be
discharged to the 1e&ch¢ng field., Howsever, if the
solubion has too high an activity to dumn, it will be
annoa throurh an Lopaexchangc column and the effluent
retalned in a2 third 2500 gallon bark. This sclution
will be recirculated, samnled, and checked in a simllsax
manner ssg described. This soiutich should be Drac tically
barren of radioactlvity. After proving conformity by
the laboratory, the solubion will be discharged to the
leaching Tield. It iz snbicipated that the lon-exchange
column will only heve o be used in case of accident.

The filtering media will be combustidble so that
by incineration, bulk will be reduced 1o 2 minimum,
An spalysis will be made on each set of filters for
accountability or*sosesa It is not snticinated o

obtain smounts economical to reclaim,

‘u’entilatiome

A1l cverations that will gemerﬂ g dust will be
hooded and the air passed through 2 roughing filter
{(Fiberfrox - manufactured by Cafoo“"néam .0¥} located
near the source., The effiuvent will then be carried to
a Tinal filtration bank of Filandsrs Till, Series D,
Pilters located at ground level outside the plant and
then exhausted above roof level., e will have thrse
complete systems with & tobal exhsust of aporoximately
32,000 C.Fsil. The nlckel tanks will be hooded and
exhausted gbove ool level, e will have two comnlete
rickeling installations and the exhaust will be 2.50
C.F.le over the svrface of each foot of tank area. 211
systems will bes monlitored.

The maximum 1limits of asetivity will be governed
by Title 10, Parit 203 of the Federsl Register and/er
Tandbgok 5. '

Decontaminati

lon Procedures

Frecguent air samvles will be tsken, using s vacuum
pump for collecting Lhc airborne dust on millipore Tilter
paper, The alpha acitivity will then be checked in a
provortional flow counter. 7The same technique will he
employed when samnling the air being exhausted frowm the
building, High readings will immediately institute an
investigation to determine the cause and corrvective
measures will be taken., VFloors, walls, ceilings, machinery
and tools will be checked by the smear technique. The
alpha sctivity will be checked in the nproporitional flow

Ll



counter, thiroug

area will 1 . Gle

bc held to Aeoors

deily., Tall ined do

testing shows the QO LT 15 za wlll
be decontaminated > lesving vhe ares,
A1l elothine washed in our Ilsunder-
ing feclilitic » 50 pound 1

washer and s 50 now

drve. C insure ¥
radloﬂc 1w trument.

Wogste Diswosal,

The licuild waste dignogal svgtem ig deger! .
that title. Combustible wastie w_ll ve burned in the
incinerator located in cne Doiller room arss aund Lhe

effluent fror the incinerator vmll be exhausted in the

a

: same stack used to ecarry off fomes Ifrom the boilers.

This aresa will be parititioned off to vrevent the soread
of contamination. The effluent from the incinerator
will be filtered vrior to discherge. The rssulting
ash obtained from the incinerabtor will be analyzed for
uranium content and accountablility vu TOSess s it isg
not exvected to obtain reclalmable quanitity of uraniun
from this socurce, ths sshes will be vlsced in 30 gallon
drums, After veceiving writbhen approval from the ATC,
iv will probably be given ﬁo Crogsroads lMarine ismosa
Corpe, for sea burial. Rec laimable smounts of meberis
uranium such as millings, dvrilliings, etec., will be sen
to Naetional Lead Co., AEC Tacility, liount Healvhg Sta
Cincinnati, phioa Such material will be packed in 50
gallon drums to approximately the half-way marl and
covered Wium approximately two inches of ;2 fuel oll,
Shipment of such scrap will be wmade o; D, B, Makoepsacs
Co., truck or a truck specifically hired for this nurpaqv.
or by ATC truck. One of the men on this trueck will
in charge of the shipmeat and will be an "L cleared
D. E, Hakepeace Co., employee, He will carry a letter
stating this fact. Faeh drum will carry a red e¢lass D
polson label and a yellow flamoble label, The truck
wlll display 3 placards reading Danger Clags D Polson,
one on esch side of the truck, and one on the rear,
Bach 30 gallon drum will be placed inside a 50 gallcon
drum, DPersommel will be ingtruvcied vegarding healih
and safety regulations and procedures in the event of
an sccident, TFnriched material will be shipped to
0alk Ridge and will have a "' cleared person inm charge
of the shipment, The equlnﬂant carried on the truck will
be as follows: coveralls, plastic shoe covers, gloves,
resniraﬁors, £ilm badges, 200 feet of magenta and yellow
rove, 8 stekes, 10 radistion cards, and 2 shovels,
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CALICPH

B. §, !

- RE 2 135}

Compary

Hakepancs
Attlebore, mmtﬁa
Attentions Hr. H. ¥o l!itwwf

Reference is wads %o mr applicetion for spaeial ruclel

ﬁa ?mms

Liseuse dated July ¥, 1957, Before we may Curtier conels

of the license, the following
in mp@r& of m "‘}.ieatien.

1
2 .

s

.

aaas.mm Mtfmt&an

atamont_ the mt of mwms. -
physical fom, and mgaxriamtmn taba pe
for pmmnm through operntions now. ¢
a;pziemﬁ.

An cutline and desoription of stops in any pwésing imr
planned by the applicent, including en Miaa’eim\ot the
smount end choadeal mitim of the meterisl w

each step of the processss, including storage. \

& floor plen of the mamufacturing area, with an iadicatﬁan ,
of material flow sand demarcetion of separaie areas

materisl inventories would be mry in the mamuf ring
process,

A tsbulation of o t\

(2) The permissible sscumulations of materisls spm}‘ifﬁgﬁ
. :tor each imem:g point, )
ot safety” or Mamm betwesn ﬁa‘ \\*\
¢ smount of material at eech point mé N
at ant h would resuls in accidentsl Y
ritienl! ﬁr for the mz‘m, under the emmm
@?‘mmo )
An cutline of amnm or wmﬁat&k mtamd ..
mmeitatomt&mmvﬂxiab%fmm mtaim:ln
paregraph h stove are based,

OFFICE p

D SR //‘ﬁ}——~
!

SURNAME » |...

DATE p .

Form AEC-318 (Rev, 8-53)

U. 8. GOVERNMENT PRINTING OFFICT 16—-82761-8 . E\



- 2 *_'
6, in outiine of procedures, checks, or safeguards by whick

" adherence to the specified limits in the various provess
inventories would be maintained, =~

7. in analysis of the points in the piveess vhere probability
of haraxds dre the greatest and ud appredesl of the adequeoy
of the safoguards whish are provided such as the provisions
for avolding eriticality in the event of misoperetion oy
failure of squipment, e f

8. £ deseription of bSoth the Hormsl and shno ymal sl waste dispossl

on your ordér or from you ﬁoéﬁfj

In essence, what we requirs is that yus establish sdequate criteris to
protect health and sveid scoidentel oriticality, sad then provide 3 =
detailed description of the adninistrative procsds

facilities and equiy

£ oriteria sstablished
preperty, Clsrificstion of the dutiss snd

is ststed in Section 70,21(s), you may indorporste by referents in this
application, information contained in your previous sppiicetions, provided
that such mfcmen are clear and specific B St

Your appliestion should be submitted in let
signed under oath or atfs,mma. b ,
Upon receipt of the additionsl infomation, ws wil) further consider your

or fom in quadrplicate, sd’

Idcensing Brem¢h =
Division of Civilisn fpplioation

Eneloseres
0 Cre 70

OFFICE » QAL CAL . CA:HEB
YA

ot | B0 | gy, | aesk (1
§2/510 |§/23 T N

DATE W |,

i
Form AEC-318 (Rev, 9-53) : 0. 8. GOVERKMINT PRINTING OFFICE  16-——62761-3






4 JUTE SLIP - LICENSING ERANCH

Price, H. L. ' Johnson, L. E.
Pittman, F.K. Fleury, E. R.
MeCullough,C.R. - Edwards, C.T.
Price, E. R. Borlik, R.F.

S Karas, F.W.

Date ,S] pd
Doulos, N.
MeCallum, C.P.
Sullivan, P.G.

Frederick, R.d.

- Diggs, R.
Steele, H.




b/ 25

| WY 19, 1958
CHIEF, RESEARCH SERVICES BRAHCH Alice M, Gorley ORIGINAL SIGNED BY
RESEARCH AND DEVELOPMENT DIVISION o J. E. ROUNSAVILLE, JR., ACTING
USARC, OAK RIDOE, TENNESSEE PRICRITY

0, H, JONES

-

REF LEFTER FROM LYALL JOHNSON TO YOU DED MAY 13 RE RETURN OF BUW NUCLEAR
VATERIAL RECOVERED BY ENGELNARD INDUSTRIES. BEFGRE WE CAN SUPPLY INSTRUCTIONS
FOR RETURN OF MATERIAL WE WILL NEED T0 KNOWs (1) QUANTITY (2) U-235 ASSAY

(3) CHEMIGAL SND PHYSICAL SPECS OF MATERTAL (L) WHAT TYPE SHIPPING GONTAINERS,
INFORMATION ON CHEMICAL SPECS SHOULD INGLUDE ANY UNUSUAL CHRMIGAL TMPURITIES
SUCH AS THORIUM. INFORMATION ON SHIPPING CONTAINERS SHOULD INCLUDE GENERAL
DESCRIPTION OF THEN AND NUMBER OF Ko OF MATERIAL PER CONTAINER. THIS INFORMATION
MAY BE SUPPLIED BY BAW OR ENGELHARD. ALSO PLEASE ADVISE US IF WE ARE TO SEND
INSTRUCTIONS FOR RETURN OF MATERIAL TO B&W OR ENGELHARD. END REF ORS +¥EM

CC: LYALL JOHNSON, HEADQUARTERS v

G. &, KELLER

L. D. MeoKAY
Melahontim
10!30 Qe ;
671 Ra LTh Res.Ser. Br. Producticn

McMahon tkm



. Attenticas Mp, ¥, ¥, Mittendorf
- _vmmmmammw

m e H
m«a is mm m«:&w mm I»im mlas.

fmmmmmtmammammmmmmwm;
-m«mmmmmamwmmmmmﬁwm

- BRM-2, In the event that you still deaire the full suthority requested

SURNAME p W/enclo E.Delaney - “_'_ LT

£ applicution of February 5, 1958, you should sidmit more
*fmxgmtmwwmu@@mmmwm. Bach
daforuation should W; t m be MM t0,8 k&wﬁm af m

'DISTRIBUTION:
Pormal Docket, w/encl.
Suppl. Docket , w/encl.
Document Room, w/encl.

M. M. Menn, INS, w/encl.

D. F. Masser, NMM, w/encl.
J. C. Ryan, FIN, w/encl. (2)
H. Steele, I&R, w/encl.

OFFICE p $a. .R; Gustavs m.,__xlg_gc_
Br. & Div. Re 'g files,

ey

H.L.PRICE

) ST

\.
DATE p , (7319458

Yoo ARC-318 (Reov. 9-53) U. 5. GOYERNMENT PRINTING on?lc: 16—627'01—8 ’ N ) %)’]1



Form BES-401 UNITED STATES
ATOMIC ENERGY COMMISSION

SPECIAL NUCLEAR MATERIAL LICENSE

Pursuant fo 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, regulafions, and orders of the Atomic Energy Commission now or hereafter in
effect and to any conditions specified below.

Licensee 3. License No.
4, Explrahon Date

30, 195&

5. Docket No.
o130

6. Special Nuclear Material ’ 7. Maximum quantity of special nuclear material
' which licensee may posgess at any one time
under ﬂus hcense ;

mmm

n/t-/tf’m,;s f ,mv{

9. Qucmhty of specml nuclear mutenul ullocated to hcensee pursuant to Sechon 'fO 31%3) of said part
. 2 (ﬂfkﬁpc«uf#‘r ,A£~«r«7t-«~,mﬂ..a,,

LEs e e«,—;&«, sl Jf ,A‘,..,w. -t
CONDITIONS o g Ll M

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

 pland

BT Y

7

7BV TOY TOV TBY,

J
e
o

178
Fts
D

¥

W
111442

.

AEEFEE14L

Ltrsdrtt?

MAY 2 1958

Date of issuance

78
XTIt
Epalsseit it

2\ TAY. 78V,

U. S. GOYERNMENT PRle

WA\




| MNNIES.
K RV

( E’NGE’LHARZ? TN S TRIE.S, fNC,’.)

EXECUTIVE OFFICES
118 ASTOR STREET
NEWARK 2, N. J.
BIGELOW 3-0030

May 21, 1958

Mr. R. W. Cook, Acting General Manager
U. 8. Atomlc Energy Commission
Washington 25, D. C.

Dear Mr. Cook:

Re: Government Excess Insurance for
Reactors, Fuel Fabricators and Others

Pursuant to your letter of November 1, 1957, to

C. R. Bergherm, Vice President of our company, L. Burman
and I attended the conference in your Washington office
on December 10, 1957.

We were and are very much interested in obtaining the
protection of the Government Exeess Insurance for the
fuel fabrication plant of our D. E. Makepeace Division
at Plainville, Massachusetts, as well as for the uranium
refining plant of our Irvington-Baker Refining Division
at Newark, New Jersey.

At the December 10 meeting there was discussion concerning
what faetors should be considered by A.E.C. in deciding
how much primary insurance a plant should buy in order

to qualify for the excess lnsurance and what yardstick
should be used to determine the amount of premium each
plant should pay for the excess insureance.

We believe some practical answers to these questions were
recelved and we write to ask whether or not the Government
insurance will be made avallable to us soon. If there is

gnything we can do to -assist, we would be most happy to
O S0. :

Very truly yours,

ENGELHARD INDUSTRIES, INC. ¥&
T 2 /7 ‘“\A’"
< \

E. E. Thomas ’&

EET/bv | p&



(ENCELHARD INDISTRIES, INL. )

D. E. MAKEPEACE DIVISION
PINE & DUNHAM STREETS

October 2)4 s 1958 | ATTLEBORO, MASS.

ATTLEBORO 1.0080

United States Atomic Energy Commission dlﬂﬁﬂ

Germantown, Maryland pﬂﬂ i
Attention: Mr. Lyall Johnson ,P’) Cje Qp!\ 5
Gentlemen: \ \ %

We wish to obtain a stock of highly enriched uranium (90 to 93%)°
in the amount of 3 to li kilograms to enable us to render prompt
delivery to customers requiring small quantities for research
and development purposes.

Our special nuclear material llicense No. 185, we believe, covers
this type of requirement, and it is the purpose of this letter -

to request your furnishing us with requisite forms and instructions
for us to make application for this allotment,

We have already held discussions with commercial convertors of
material, We would wish to receiveé only your assistance in the
allocation and preparation of uramium draft,

Thank you very much,

Very truly yours,

D. E.;MAKEPEAp%ijj:IsION
H. Poed]

Jphn H. Durant
siness Representative

" JHD/bq




CdiNg sy

S ;,_m M« m&m mwa. ¥y have not as yet deter-

3o .,uxuwmwmmm&ar
\m«wmmmﬁmwmwxw
_Aet Yo me s the ) vogulation
Wﬁhp%uaw&nc&mwm .
_iamm WW&we&ﬁwa«m«

i

".(Si‘g?ééaa HLopda
H, 1. Prics, Brester €800
mmi.a # Licenning and //5;}

€Ct R. W. Cook | 13 67
D:Ls:-, DIR: sxig/ DIR:ERPrice | b' l o
DLE:RF | e '1

SURNAME

Dm.Asst,Dizk DIR'Dir. ¥ 9 N §
OFFICE » v - . . .
ERPrice/fla HyL. «Price ié

g 42’

Form AWC-818 (Rov. 9—53) . nmma OFFICE  16—62761-3
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Date é/f‘/g CF /

rice, H, L., | Johnson, L. E. /DE ey e, Aﬁ PP

Price, E. Ro ~ Fleury, E. R. "Doulos, N,. o _Eorits
-Becky C. Ko Bdwards, C. T. ., bt SlrBedetitfiptor ’
Rogers, L. Ro . Borlik, R. F. ,  “Frederick, R. J,

Morgan, G. W, "Karas, F. W, ' - ? _Diges e Rp——e

Mason,; J. Re . Lee, F. C. “—Raffda, J.

Teets, S. A. - ' Steele, H. 7

Gustavson, S. Ro’
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s DOCKET 1.).__Zo_ 27
g ,21&12;;7“\"

(BENCELHARD IND LS TRIES, 7N )

EXECUTIVE OFFICES

118 ASTOR STREET
NEWARK 2, N. J.
BIGELOW 3-0030

June 3, 1958

U. S. ‘Atomic Energy Commission
Washington _
D. C.

Gentlemen:

We enclose herewith Certificate of Insurance

No. 100 issued to U. S. Atomlc Energy Commission
and covering your uranium while in the possession
of our D. E. Makepeace Division.

This certificate takes the place of Certificate
No. 103 dated June 20, 1957, which showed the
assured to be Baker & Co., Inc. and subsidiaries.
Our. reason for sending you the new certificate

is that the name of Baker & Co., Inc. was

changed on January 1, 1958, to Engelhard
Industries, Inc. and at the seame time seversal
affiliated corporations, including D. E. Makepeace
Company, were merged with Engelhard Industries,
Inec.

Very truly yours,
ENGELHARD INDUSTRIES, ING.

s 7

E. E. Thomas

AN

Do .



 AG 47B

EnT: -
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CERTIFICATE OF INSURANCE

UNDERWRITERS AT LLOYD’S LONDON
' (Not Incorporated)

THIS IS TO CERTIFY THAT certain Underwriters at Lloyd’s London have issued Poiicy
No....._S.B/ASOl .......... Cover Note No. - , covering as stated which is in force

as of the date hereof_.

NAMED ASSURED: ENGEIHARD INDUSTRIES, INC. AND COMPANIES OR CORPORATIONS

LOCATION : 113 Astor Street, Newark, New Jersey

TERM OF INSURANCE:...December. lst .. 1953....... TO:...December. Lst... 1958......
‘ ’ both days at Midnight Standard Time
DESCRIPTION OF COVERAGE LIMITS

Against all risks of loss or $15,000,000 except
3,500,000 while in transit
damage whilst in care, custody
Covering uranium of the

and control of Engelhard Indus- Atomic Energy Commission
while iIn the care, custody
tries, Inc. or while in transit and control of D. E. Makepeace
Division of Engelhard
as per terms and conditions of Industries, Inc.

Lloyd's Blanket Contract 53/4501
issued to Engelhard Industries,
Ince.

Loss, if any, to be adjustable and payable to:
U. S. Atomic Energy Commission.

In the event of any material change in or cancellation of said insurance Lukis, Stewart &
Company will expect to notify the party to whom this certificate is issued of such change
or cancellation, but Lukis, Stewart & Company assume no responsibility by reason of any failure
to do so.

DATED THIS.. .. 3rd. ... DAY OF.oovoooooooevoo JURG oo 19.58..
ISSUED TO....... . Ts. 8. Abomdic. Energy. Cormlsstomn oo
ADDRESS............... Washington, De. G e erere et as st aseeeranen e .

— ‘ ?Eé 1958
; - Dhislon g
e U 8, it

ol
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1RLJCD

NOV 5 1958

Engelbard Tndustries, Tno, | SHNM /55
D, R, Makepsace Division

Pine & Dunham Streots

Attleboro, Nasgichusetie

Atbention: &'» Jm 3. Durant
Busiaess Representative

Ggatlaa&as

As mwma in yaur Mtqz* of October els, 1958, ve axe hm
alloceting four kilograms of U235 contetned in uwrenium enrt a

to about 93% 4n the U235 feotupe a3 W,. Nor detsils regarding
procurensnt of the slloseted meterisl, %amz;iemmm with
our ek Ridge Operaticns Office, U, 8, Atomie Energy Commisnion,
?c ae m ﬁ, M*ﬁd&ﬂg mm; Attention: m'é B, M, Roth.

Yeory ﬁvnxw yours,
Distribution:
OROO Attn: H.M.Roth
DFMusser NMM
MMMann INS . o
JCRyan FIN (2) . ¢, Delmney |
HSteele Chilef, Nuslesy Msterisls Section
SRGustavson - Licensing Branch

Document room - MM& ﬁ Itcenstiog & Regulstion
Formal file ,

Suppl. file

Br & Div rfls

CCAZION o
Iy MM
OFFICE p .- * - Y
o =l
SURNAME 1d ~ /

e | AO=STEE Y L

Form AEC-818 (Rev. 0-63) (4 /5' / S\Q 4. 5. GOYERWMENT PRIKTING OFFICE  16—82761-3



FORM AEC-437
T (11-57)

U. S. ATomIC ENERGY COMMISSION

NUCLEAR MATERIAL DRAFT

TO. (Supplying Operations Office):

Onk Ridge Operstions OffSce
UshBC

Atts: Dr. H.M.Roth

DELIVER. TO OR ORDER OF (SS Material Representative and Address):

Engelbard Industries, Inc.
D. E. Makepesce Division
Pine & Dunham Streets
Attlebvoro, Massachusetts

IDENTIFICATION NO.

?m/mwﬁ/ms

ON OR ABOUT (Date of Delivery}: o

Prior %o Jume 30, 1959

THE FOLLOWING NUCLEAR MATERIAL:

ORDERED

Kg. Wt. %

DESCRIPTION AND NOTES

SHIPPED
Kg. Wt %

h About =235 as UF

Ordering 'Oper_afiens Office

CER"F'FHEHEBY LETTIY TUAT T 40T ew'mn ILL HOT EXGEED

Headquarters Dmslcn Dlrecfor )

Director, Division of Nuclear Materials Muncgemenf

U. S. GOVERNMENT PRINTING OFFICE 16-73712-1 _

HEADQUARTERS PROGRAM DIVISION COPY
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55

D. E. MAKEPEACE DIVISION

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

November 11, 1958

Atomic EHBTQV}Commissién
Washington.25, D. C.

Attention: Mr. J. C. Delaney
Reference: 7T70-139

Gentlemen:

Thank vou very much for your letter of November 5, and your
prompt attention to our request for an allocation of four
kilograms of U-235, 93% enriched.

We have an additional requirement in connection with our con-
tract to huild a core for the Enrico-Ferml reactor being con-
structed by PRDC. We would like to obtain an additional allo-
cation, which I believe our present special nuclear materials

No. 185 also provides for this requirement, for having 55 kilo-
grams of contained ursnium 10% enriched in the 235 isotope

(5.5 kilogrems contained U-235)., We intend to have this mater-
ial ¢onverted by Mallinckrdédt Chemical and will use it to produce
165 pins under order for PRDC.

We will appreciate your continued assistance in processing this
request.

"Thank you very much.

Very truly yours,

D. E, MAKEPEACE DIVISTON

2x0pw A0 -

JHD/bg

o

John H. Durant
Rusiness Representative

/9‘% P v T




T

T0-139 :
KN 136D NOV 2 4 1958

mxm-a mm. Inc.
e Divieion

m & amm Streets

Attleboro, ‘Hassuchusetts )

Attention: Mr. Jobn H, Durent
Gentlermen:

Eymautm,ywmalxw%x& mi of ursntun 104
enriched in the U-¥35 fectope s UF m-mm nm&iaa

procurenent of this allocsted mrénl, dunicate
with our Oek Ridge Qperations Office, ©, 3. &mia
Comtesion, P, 0. Box B, mmam Tennessee, atmum

. & . Mhp
Je 8 & 136
Chiaf, xww mmis ‘Bectioh
_ Ldeensing Branch
Distribution: Bivieion of Licensing & Regulstion
OROO A‘btn Dr.H. M Roth
DFMusser NMM
MMMann INS
JCRyan FIN (2) gy HEREW
HSteele | THE ALLOGATION DEST oo/pmion
SRGustavson HBAS é’gf"‘ ALSE glf
Document room NO- 2 o
Formal file \A‘
Suppl.file %
BraDiv rfis L/
OFFICE » LRL, \ MM
SURNAME p |._{7 W . l]}(g%ﬂh&
ouren | LIRS0 /)85 | MoV 2 0 s

. Form AEC-818 (Rev, 9-53) < v ©. B. GOVERNWENT PRINTING OFFICE 10—62701—{



FORM AEC-437
(11-57)

U. S. ATomIC ENERGY COMMISSION

NUCLEAR MATERIAL DRAFT

P«

tramim enriched in the U-235 isotope as s

."'v ) i

TO. (Supplying Operutit;ns Office): DELIVER TO OR ORDER OF (SS Material Representative and Address): IDENTIFICATION NO.

170 - : B. B. Mxm zxmnm
Pine & Dunhmn Streets
Atta: Dr. H. M. Roth Atkleboro, Hassachogetis
THE FOLLOWING NUCLEAR MATERIAL:
ORDERED SHIPPED
DESCRIPTION AND NOTES
Kg. Wt. % Kg. Wt. %
5.5 108

X

4. C. Delaney, Chief, mm

Ordering IOperaﬁons Office

U. S. GOYERNMENT PRINTING OFFICE

aee'tsiw, mm Bmmh.

Headquarfers D|v|5|on Dlrecfor

CERTIFED
} HEPEBY CERTIFY
MATERIAL APPROVE 533 i3

B ?z{}w T Mderials Manacemend

UL WET EXGEED
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Engelbard Infustries, Inc.
P, E, Makeposce Qs.vs.sim
Pine & Puvhan Streets.
Attzehm, msﬁetum%s

Attantion: Mr. Joha H. Durent
Gentlsemeny

By this letter, you are sllocated 55 kilogram of uranimm 109
enriched in the U-235 isotope A Woe  Por details regarding
procurement of this allocsted meter l,mﬁwemt«h
with our Osk Ridge Operstions Gfﬁm, U, 8, Atomic Energy

Ww . ‘;faﬁ c:ﬁ 0. Box B, Osk Ridge, Tennossee, &t%nﬁ:lm:

Yery truly yours,

¥ ﬁ. ﬂamy

Chief, Wuclear mwmu Section
Licenasing Brunch

Divigion of Licensing & Reguh'&ian
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DIVISION OF

UNION PLATE AND WIRE CO.

WM Q@/ba/dfm/efd“
SALES OFFICES o .

MAIN OFFICE AND FACTORY

NEW YORK, N.Y.

LOS ANGELES, CALIF.

Dyt !
CHICAGO, ILL. g}} ‘L;f'jif& Y ATTLEBORO, MASS,
$.5 7 Telephone FFO088

ir. Lyall Johnson

Chief, Licensing Branch

Division of Civilian Applications
U.S. Atomic Energy Commission
Washington 25, D.C.

Dear Mr. Johnson:

The D. E. Makepeace Co., herewith makes application of license
under Part 70 - Special Nuclear Material for permission to receive,
possess, use, and transfer special nuclear material in connection
with its proposed operations in a new facility for the manufacture of
atomic fuel elements. Specifically, we will be equipped to melt
uranium alloys of all enrichments, and to cast, roll, and machine bare
and clad uranium alloys. The finished products will be bare and ctad
fuel plates.

Beginning in July, 1956, this company entered the field of uran-
ium fuel processing under a series of contracts negotiated with the
Westinghouse Electric Corporation, Bettis Field operation.. On October
1, 195 the D. E. Makepeace Co., was designated an approved ac-
countability statien by the Chicago Operations 0ffice, under the
jurisdiction of the Pittsburgh Area O0ffice. For security purposes,
access to ‘''secret? restricted data is authorized under access permit
Q-110 held jointly with Baker and Co., Inc., our parent company.

We are proposing to expand our interest in atomic fuel process-
ing through the construction of new facilities which will enable us
to increase our scope and capacity to process plate-type fuel elements
for delivery to the Commission and its contractors, and to the Com-
mission's licensees in the commercial research and power fields. The
building for this expansion is located on Route 152 in Plainville,
Mass., and is virtually complete. We are beginning to move in mach-
inery and we would expect to be ready for limited operations by the
end of August. We have designed the building in accordance with ac-
cepted practices after discussions with the Chicago Operations Of-
fice of the Atomic Energy Commission with regard to water disposal,
security, vaults, etc.

A
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Mr. Lyall Johnson ' -2- July 30, 1957

1. Information concerning 0. E. Makepeace Co.

At present, the D. L. Makepeace Co., is legally known as the
D. E. Makepeace Co., Division of Union Plate & Wire Co. However, we are
in the process of changing the name to the D. E. Makepeace Co., 2
Massachusetts corporation located in Attleboro, Mass. The Unien
Plate & Yire Co., is wholly owned by Baker and Co., Inc., Newark, New
Jersey, with whom we believe you are well acquainted. Upon conver-
sion of the name to the D. Z. Makepeace Co., Baker and Co., Inc., will
remain as the sole owner of the company. In this application, we
will use "D. E. Makepeace Co.," as representing the applicant.

Qur principal business is the melting,
of the precious metals {platinum, gold, silver, etc.) for decorative
and industrial use. Among our products are many miscellaneous shapes
for the jewelry industry which are precision rolled and machined,
electrical contacts, inlay material and electrical sub-assemblies wsuch

slip ring contacters, clad bi-metals such as rolled gold plate,
Tver clad base metals as sheet, rod and seamless tubing.

alloying and fabrication
v

[¢2 Q14 ]
—

Following is a listing of the officers and directors of D. 2.

Makepeace Co:

1. Charles . Engelhard, Chairman of the Board
2 Gordon ¥. Richdale, President
3. %W. F. Mittendorf, Vice-President and Director
L. 5. R. Bryant, Vice-President
5. Ross Bayes, Director
5. Lawrence Hoguet, Treasurer
7. W. lrving, Assistant Treasurer and Director
6. R. P. Pasley, Assistant Treasurer
| P, Todoen By
Fach of the above is a citizen of the United States except Gordon
V. Richdale, a British subject, who on HMarch 4, 195k, filed first
citizenship papers in the United States and S. R. Bryant a citizen

of the Union of South Africa who has applied for naturalizaticon papers.
Mr. Peter W. Marshall, a director of Baker and Co., Inc., is a British
subject with headquarters in Switzerland from which point he directs
several foreign operations of Baker and Co., inc. Mr. Marshall,

though a director of Baker & Co., inc., is not asscciated with the

D. E. Makepeace Co., operaticn. There is no other control or owner-
ship exercised over D. E. Makepeace Co., by any alien, foreign corpora-
tion, or foreign government.

The address of Mr. Mittendorf, Mr. lrving, and Mr. Bell is D. L.
Makepeace Co., Pine and Dunham Sts., Attleboro, Mass. The address of
each of the remaining officers of the company is at Baker and Co.,
inc., 113 Astor St., Newark 5, New Jersey. The location of the fac-
ility under construction is Route 152, Plainville, Mass.
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Mr. Lyall Johnson -3 July 30, 18957

l1. Activity for which the Special Nuclear Material is requested,
Tcense

The special nuclear material for which/is requested is required
for use in:

1. The rolling and machining of pure uranium {of various enrich=-
ments up to fully enriched} including the rolling of uranium foil.

2. The melting of uranium~-aluminum, uranium~-zirconium and other
uranium bearing alloys in induction and arc metting equipment of
suitable design.

3. The vacuum heat'treating of uranium and uranium bearing alloys.
L. The rolling and machining of uranium alloys.
5. The roll bonding and machining of clad plate-type fuel elements.

6. The corrosion testing of clad fuel elements at high pressure
and at high temperature in autoclaves of suitable design.

In general, we anticipate being called upon to perform these
services both individually and in sequence. For example, we will

- heat or machine or corrosion test at the request of our customers; or

we will provide the complete sequence of operations from melting to
corrosion testing, as the case may be.

111, Term of License,.

A license is requested for an initial term of five years.

V. Amounts and Specifications of Special Nuclear Material Required.

Since we do not yet hold orders from other licensees for fuel
elements, we are not able to specify the amounts nor the form in
which we will require special nuclear material. |[n practice, we ex-
pect that our licensed customers will themselves obtain allocations of
special nuclear material which will in turn be passed along to us. At
some later date, it might become economically desirable for the
D. E. Makepeace Co., to itself have an allocation of special nuclear
material in order to-better serve its customers. YWe therefore re-
serve the right to ask for an allocation at a later date. However, we
ask permission to receive, possess and use special nuclear material
without limitation as to quantity for use in the manufacture of fuel
elements, the allocations to be provided by our licensed customers.

V. Technical qualifications of Staff.

G. H. Barney, metallurgist, assistant superintendent in charge of

facility.



Mr. Lyall Johnson -k - July 30, 1887

A. J. Schulte, B S degree in metallurgy, general engineer for
nuclear work. ‘

Ray Blackler, Chemist, responsible for health and hygiene as
well as all chemical applications. He will have the assistance of the
chemical and tool engineers of our main manufacturing p?ant in Attle-
boro (6 miles away), as well as the advisory assistance of the re-
search department of Baker and Co., Inc., our parent company in
Newark, MNew Jersey. There are over 40 graduate scientists on research
work and metallurgical problems at Baker and Co., Inc., and in addit-
ion, we have a consulting contract with Nuclear Corporation of America
to supply criticality service and a check up health and hygiene ser-
vice.

riticality will be directed by Dr. Friedland and hygiene by
Lester Smith.
VIs Eguipment and Facilities to Protect Hzalth and Property - Jaste
Dis Ssal.

.___...J...

Please refer to manual attached herewith.

vil. Frocedures to Pr@toct Health - Criticality =~ Personnel FMonitoring.

Please refer to manual attached herewith,

=

VYill. Financial nsibility.

Meither D. E., Makepeace Co., nor Baker & Co., inc., our parent
company, publish annual reports nor profit and loss statements.
Baker and Co., inc., helds a license under Fart 70 in ccnnection with

its opecration of a cold enriched uranium scrap plant. ¥With its appli-
cation undeyr Part 70, Baker and Lo., lnc., submitted certain f?nan-
cial information uné insurance certificate which has been deemed suf-
ficient by the Commission for the granting of a licensc under Part 70.
With this application, we submit an original and three copies
of a similar insurance certificate noting that D. £. Makepeace Co., is
covered under the identical insurance policy. The certificate, as
requested by the Commission Finance Division, is endorsed to indicate
payment direct to the Commission in the event any payments under the

policy are reguired.

ve trust that the information contained in this application is
in keening with your requirements. |f additional information is re-
quired, we shall be pleascd to hear from you.

Very truly youro,

WEm/ms
Enclosures




LUT 'S, STEWART & COMP 'NY
" "MONTREAL 1, CANADA o 103

CERTIFICATE OF INSURANCE

THIS IS TO CERTIFY THAT certain Underwritiqg members at Lloyd’s LondonZ3dd
dxas have issued Policy No...53/h50L ... Cover Note No........... eeerernsaiaenes ,

covering as stated which is in force as of the date hereof,

NAMED ASSURED:.BAKER. &.GO. ING.. AND. GOMPANIES or CORPORATIONS. which are

........................................................................................................................................................................

LOCATION :..113...Ast..ar...Stre.et.,...&ewark,..Hem..s.ler._aay. ....................... eeeeeveereeers s emennesranes

TERM OF INSURANCE:. December 1st 1953 .. TO:.. December 1lst 1958, .
»  both days at Midnight Standard Time,

DESCRIPTION OF COVERAGE LIMITS _

Against all risks ef loss or $15,000,000 except

v _ 3,500,000 while in transit
damage whilst in care, custedy and :
‘ Covering fissionable material

control of Baker & Co. Ince or of the Atomic Energy Commis-
' . _ sion while in the care,
while in transit as per terms and custody and contrel of

D. E. Makepeace Company.
conditions. of Lloyd's Blanket

Contract 53/L501 issued to
BAKER & CO. INC.

Loss, if any, to be adjustable and payable to:
U. 8. Atomic Energy Commission., '

In the event of any rriaterial change in or cancellation of said insurance Lukis, Stewart .&
Company will expect to notify the party to whom this certificate is issued of such change
or cancellation, but Lukis, Stewart & Company assume no responsibility by reason of any

-failure to do so.

DATED THIS.....20%h. ... 15V 03 N 3 LN 19.57..

ISSUED TO......Ue..8e..Abomic. Energy. CommbSslom . e

ADDRESS.... Nashington, D Co e

LUKIS, STEWART & COMPANY

pmu%ﬁu
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Guaranty Trust (()mpan\ ol \(,\\ ork

130 Broadway

. New York Officea . Foreign Offices
14 Broadway : {.ondon
Fifth Avenue at 448 St i\(\“\' ‘l()rk 15, N, ﬁ i Paris
Madison Avenue at 6Qa St ) Brussel
40 Rockefelier Plaza russels
March 21, 1957

1n replying piease refer to C"‘19

Mr, Lyall Johnson

' Chief, Licensing Branch

Division of Civilian Applications
United States Atomic Energy Commission
Washington, D. C.

Dear Mr., Johnson:

This letter 18 confidential and written without prejudice, 8s a maiterof business courtesy,
with the understanding that its source and contents will not be divulged.and that no responsi-
bility therefor 1s 10 attach 1o this Company or any of its Officers or Agents. It conistns
infurmation and expressions of opinion subtect to char ge without notice. and. while obtained
from sources deemed reliable. the accuracy of any statement herein made is notvouched for

in any way.

We are writing to you at the request of our valued clients, Baker & Company, Inc,.,
of XNewark, New Jersey, who have pending before the Commission an application for a
special nuclear license (Docket #70-90).

In support of this application, we are pleased to inform you that Baker & Company,
Inc. have been substantial clients of ours since 192li. We are the principal bank for
the company and extend loans on an unsecured basis for seasonal borrowings and are also
granting a term loan running to 196L. Maximum total debt with us last year approximated
$10,000,000 and all obligations have been handled as agreed, In addition to our rela-
~ tionship with this company, we are favored with other substantial business from concerns
"in the group commonly known as the Engelhard Group and have been in close touch with
the affairs of the various organizations for a long period of time. On the basis of
our knowledge of Baker & Company, Inc, and iis related concerns we have no hesitation
n recommending them as deserving of your favorable consideration,

The subject company does not publish its financial reports although statements .
are furnished to us periodically on a confidential basis. While we cannot go into °
detail relative to the figures, we can advise you that the balance sheet of Baker &
Company, Inc. and domestic subsidiary companies dated December 31, 1955 disclosed a
working capital in excess of $16,000,000 and a substantial net worth with operations on

a profitable basis,

For background information our records reflect the subject was originally started
in 1874 and has been under present control since 1903. The company represents an
important factor in the refining and manufacture of precious metals and has made con-
sistent progress over the years. The management has been long identified in the line
and are people of unquestioned integrity and fully capable of handling the affairs of
the enterprise.

Very truly yours,
) == "
a0 ¢

{w‘,‘ /“. /1 A.f\,‘x,/k-/

"Paul s, ‘0TNeill
Seconf Vlce President
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