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OPTIONAL FORM NO. 10 
5010-104 8 

UNITED STATES GL v ERNMENT 

Mem o Tan dum 
: F i l e s  DATE: September 1 9 ,  1963 TO 

I 

S p e c i a l  Nuciear Materials Branch I 

SUBJECT: TERM1NATIOI.T OF ENGELHARD INDUSTRIES LICENSES SNM-185 AND SUB-172 
DOCKETS 70-139 AND 40-768, 

Due t o  t h e  t e rmina t ion  of nuc lear  a c t i v i t i e s  formerly engaged 
i n  by t h e  D. E .  MaKepeace, Divis ion of Engelhard I n d u s t r i e s ,  
Inc . ,  t h e  l i c e n s e e ,  by l e t t e r  da t ed  August 27, 1962, r eques t ed  
c a n c e l l a t i o n  of l i c e n s e s  SNM-185 and SUA-172. Based on t h e  
recommended maximum contamination l e v e l s  s p e c i f i e d  i n  our l e t te r  
of  August 15 ,  1962, Engelhard undertook decontamination procedures  
t o  b r i n g  areas and equipment t o  wi th in  t h e  s p e c i f i e d  values .  

A f i n a l  r e p o r t  on t h e  results of t h e  decontamination e f f o r t  was 
submit ted on June 27 ,  1963, and all areas and equipment were 
shown t o  be well wi th in  t h e  s p e c i f i e d  va lues ,  
Compliance h a s  conducted a close-out  i n spec t ion  and have indepen- 
d e n t l y  confirmed t h a t  t h e  decontamination va lues  are w i t h i n  t h e  
l e v e l s  s p e c i f i e d  i n  our l e t te r  of August 15 ,  1962. 

The Divis ion of 

I n  view of t h e  above it is recommended t h a t  t h e  above l i c e n s e s  be 
cance l led .  - - _ _ _ _ _  _- . _ _  - 
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nlAY IS62 EDITION .~ GSA GEN REG NO 27 

UNITED STATES GCATERNMENT 

Memo ran dum 
TO : Richard B. Chitwood, I n s p e c t i o n  S p e c i a l i s t  DATE: August 13, 1963 

( C r i t i c a l i t y )  D iv i s ion  of Compliance, HQ 
n 

FROM : Walter R. Larenz, Rad ia t ion  S p e c i a l i s t  
Region I,  Div is ion  of Compliance 

SUBJECT: ENGELKARD INDUSTRIES, IIC. , MAKEPEACE DIVISION, ATTLEBORO, MASSACHUSETTS 
LICENSE NO. S a - 1 8 5  AND SUB-172 - REQUEST FOR CLOSE-OUT INSPECTION 

co: I : w k  

This  r e f e r s  t o  your memo r o u t e  s l i p  dated 7/18/63 re fe rence  t h e  above 
sub j ec t. 

Upon reviewing t h e  l i c e n s e e ' s  c lose-out  survey r e p o r t  da ted  6/27/63, my 
f i n a l  survey r e p o r t  made from 10/23 - 25/62 and t h e  suggested contamina- 
t i o n  l e v & l s  set  f o r t h  i n  L B R ' s  l e t t e r  t o  t h e  l i c e n s e e  da ted  8/15/62, t h e  
fol lowing i s  apparent:  

1. The f ixed  beta-gamma survey r e s u l t s  of both t h e  l i c e n s e e ' s  survey 
and my survey a r e  wi th in  suggested l i m i t s ;  

2. The removable beta-gamma survey r e s u l t s  for both t h e  l i c e n s e e ' s  survey 
and my survey a r e  w i t h i n  suggested limits; 

3. The f ixed  alpha survey  r e s u l t s  of  both t h e  l i c e n s e e * s  survey and my 
survey a r e  p r e d m i n e n t l y  ~ _ _ _ _  __._ ~ i d e n t i c a l  .. and, when averaged, a r e  wi-thin .__ 

t h e s u g g e s t e d  limits; and 
~. 

4. The removable a lpha survey r e s u l t s  of both t h e  l i c e n s e e ' s  survey  and 
my survey axe w i t h i n  t h e  suggested l i m i t s ,  except  fox two wipes of my 
survey i n  which I repor t ed  r e s u l t s  of 2000 and3100 d/m/100 cm2. The 
l i c e n s e e ' s  corresponding survey results a r e  r epor t ed  a s  125 and 127 
Q/m/100 cm2. 

I n  view of t h e  above, we do not  f e e l  t h a t  a c lose-out  i n spec t ion  of t h e  
s u b j e c t  f a c i l i t y  t o  confirm t h a t  t h e  l e v e l s  of contaminat ion a r e  w i t h i n  t h e  
values  suggested,  i s  necessary.  We recommend t h a t  t h e  s u b j e c t  l i c e n s e Q  5e: 
canceled . 

1 



. .  



OPTIONAL FOF'.M NO. 10 
5010-104 , 

''7 CNITED STATES GOVfiKNMhsrJT 

Mem wan dum 
Donald A. IJussbauner, Chief 

Di-Tision of Licens ing  and Begu.1aLion 

FROM : Leo Dubinski,  AssistaI..t D i rec to r  f o r  1:atzrials 

TO : Source and S p e c i a l  HucJear Materials B r a l C h D A T E :  DEC 2 8 1962 

@ Di-dsion of Corqliarri  ce 
& 

SUBJECT: aTGT,L'-%F.D DSDUS'BIES, II:C. , (3 .  2- INBF'UCZ D1:ASIOi;) - 
I Z ~ ~ ~ S T  FOR CKGCZUATIOIJ OF a~ si'3-172 
CO :I43J 

Attached € o r  ;our  irlfo:matior?_ a r d  appropriate a c t i o n  is a 
l i i e f i x o r ~ ~ d ~ i  r e p o r t  from Xegion I, Divisiol? of Conpl ia ixe,  
da t ed  13ecerilSer 215 1962, s u b j e c t  as above. 
respoi:se t o  y o u r  inemorandun" da%ed OctooSsr 17, 1762, COI--- 
cerning a i g l e h a r d  I r d u s t r i e s  0 r eques t  for car:cellakioc o f  
LFcense SiX-lG5 zrd SUB-172. 

This  is i7_ 

I 





;; review of the licensee's survey r e c o r d s  i n d i c a t e d  thii t  (3, 

complete aurvey of all equipaez;t t o  be s o l d  to the agency of 
the Italian C o v e r n m r t  was not  made. The limited recorda  
ava i l ab le  of t h e i r  f i n a l  s u r w y  d i d  i n d i c a t e  that the  L i z l i t s  
specified.  in L % R ' s  l e t t e r  to t h e  licensee d a t e d  iiuguat 15, 
1962+ were adhered  t o  f o r  t h e  equipment surveyed. 

&I equi3ment l i s t  of items to bo t r m s f e r r e d  to the agency 
o f  the Italian Coverment  is enclosed 8s Exhibit I1Ai' .  Items 
crossed out g i l l  no t  'ua sh ipped .  I tems rioted with  EL^ asler- 
i s k  (*) sere  used in procesaing natural and d e p l e t e d  uranium 
only. Items marked with 8 CTOOE: (+ )  tiere used in processing 
enriched mterial. only. ftema nnarked wi th  B. doub le  as te r i sk  
("*) were not; located within the n-ucleer exslusion m e a ,  b u t  
were used on contained-uranium proCIIncts. W l ayout  iiiatgrm af 
t h e i r  n u c l c a r  exc1usio;l area i s  enclosed as 2x;iibit ' t B f ' ,  The 
results of the i n c p e c l o r ' s  survey of the equipment and facil- 
ity are i n d i c a t e d  in Exhibik l t C t l  and Zxhibit I r C "  zon- 
tains the r e s u l t s  of  t he  inspoctorfs survsy of the licenuee'a 
equipment to ba shipped to Italy and ma>- be crosB-referenced 
to 2xh ib i t  ''A" by use o f  the  item nusabers, The survey was 
mado o f  areas on the eo,ufpmsnt xhere the  inapeetor felt con- 
tafi!iniztion would rcost l i k e l y  bo present. It should be rioted 
that equipmer,t had been r epa in t ed  recent ly  p r i o r  to the  in- 
spectorts v i s i t .  Exhibit "Bts contains  t h e  results o€ & f l o o r  
azld wall survey of the licensee's f a c i l i t y  as shown in ::xhibit 
11~3 i t  Although 214 days %ere spent by the inspector surveying 

__ _- - -  tke- fgeility, a c-xnpletg sll_rvey of the Eacility could not be 
made due t o  the licensee's p a i n t i n e  of the equipment end inac- 
cessibility of same equipment, such as d u c t  works and c ra t ed  
i terns. 

/ 

'?he! insysactc?r used a Samson fiodel 3-12 a l p h a  curvey meter 
( S e r i a l  $911 calibrzted on 10/"2 61 
dpn znd a window a m %  o f  88 UL? . Betu-gamma activities were 
measured usinc an KMC GS-2 end window survey meter (KY ATC 
,i?jg84 cpl ibra t f id  on. 5/20/62j. 
1.22 in . 
and it wa6 c n m r e d  with a 6.6 a g / y  palys tyrcne ,  effecting 
a t o t c l  windou thickcsss of 8 ng/ctl . S m e a r s n m p l c s  taken by 
the inspector - ; E ~ B  analyzed by EASI., '5mear samples were taken 
of areas o f  aparsx imate ly  100 cnL each. 

having a range o €  0-25030 d ) 

i? The e f f e c t i v e  W ~ Z V ~ Q C ~ ~  area we 
The window thickness o f  ttp G N  tube is 1.4 mg/cn 



Lea Dubinski - 3 -  

On 11/3/62, 3r. d e i s s  tslephonad this of i ' i ce  and repor ted  
t h a t  agproximstely '5.5 gram o f  0-235  rrese fuoed in 8 v n c u m  
induction neltinG furnace l i s t e d  as Item 1 on 3;xhi'Di-k "A". 
Be also estimated that t h e  total a-235 coatainr td  on equip- 
nent t o  be chipped  t o  the agency o f  t h c ' r t a l i a n  Covernrnent 
we8 13.02 gram (including the 5 .5  g t~a~ i l~  noted  above) ,  
a l s o  estimzted thst EL t o t a l  of 90.7 grains of 8-2313 were con- 
ta ined on the  equipmnt .  

;kiss 

It shou13. bs noted Lhat items i m d o r l i r z e d  i n  the inspector'a 
sarvey , 2xhibi t ' I C  " axceeded the  levels s e t  Ilortf.1 by L&R 
i n  %hei r  l e t t e r  d a t e d  August 13, 1962, t o  Tagelher6 fndus- 
t r i e s .  Two areas where high a lpha  renovable contaminn t i o n  
w+es noteed exceeded ch-c. l i m i t s  s p e c i f i e d  by BL&2 in the above 
rnontioner? reference. 

/, 

To s u m a r i z e ,  it is m r  o p i n i o n  that a complete ~ ~ V ' I Y  of t h e  
equipment 33es no t  p e r f o r n c d  by the l icensee t o  comply x i t h  

r s  l e t te ,r  dated  A u p s t  13 to the l i censee ;  thst ci thorough 
survey o f  t h e  equipmnent could  3 o t  bo made since the equipment 
had been reyginteci m d  o the r  equipment was still insta.Iled o r  
inac-easiblq t h a t ,  yer the inspector's survey of' e c c e s s i h l z  
equi?meat, l a v e l s  of  w t i v i t x  wero in excess  o f  the  Limits s e t  
by LkR in t h e i r  August 2.5 l e t t e r  t o  the iiceneee; t ha t ,  as p e r  
the inepcctor's survad- of  t h e  facility, l e v s l a  exceeded t h s t  
s t i p u l a t e d  by Lt.2 i n  their B u , - u E ~  1> l e t t e r  to the licensee; 

- arid t h a t  a l though the  l icensee him made &an e3tia.ate ~f the--- ~ 

q u a t i t 7  o f  uranium on e y u i p e n t ,  an  eccuyste e e t i n a t c  i s  im- 
p s s i b l e  o c  t h e  b a s i s  o f  t he  availuhle da ta .  

:hc 1 o sure : 
9 ? , and "D" E x h i b i t s  IIA I 1  l l 3 l t  IlC !I 
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c EQUIPM!DU LIST - 

I3 Vapor Degmaser 
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United States Atom1 c 
D i v i si on of L I cens 1 ng 

D. E. MAKEPEACE DIVISION 
PINE & DUNHAM STREETS 

ATTLEBORO. M A S S .  

ATTLEBORO 1-0090 

Phone: No. Attleboro 
MYrt 1 e 5 -9358 

Energy Commt ss i o 
and Regul at 1 on 

\ ,- - '-% .. A;', 9. ,** 1~ fi - p Attention: Mr. Donald Nussbaumer \ jr,. 1 . 

Reference: Docket 70-139; SNM-185 

Subject: Request for License Amendment to Authorize Shlpment 
of Enriched Uranium Scrap to a RefInery 

'i Gentlemen: 

In the course of fabricattng two core loadings for the EnrTco 
Fermi-Fast Breeder--Reactor, we have accumulated a consrderable quantity o f  
scrap materlal which must be sent to a reflnery for  recovery of enriched 
uranlum. It is our Tntentton to package and ship thls material vla exclu- 
sive use vehicle in accordance wlth safe crIttcality crfterla. There 1s a 
posslbility that a certain quantlty of the scrap may be sent to a potential 
user rather than to the reflnery; however, the critlcallty criteria will be 
the same In elther event. 

Composition of the materFal is 90% uranium, 10% molybdenum alloy, 
with a U-235 enrichment of 25.6%. 
ium, while the remainder i s  bare alloy. 
followTng categories and welghts: 

Some of the material i s  clad with zircon- 
The scrap is broken down into the 

Descr I pt i on Approx. SIze U-235 Wei ght (kg . ) 
1. Sol  id scrap l.5"I dia. x 1" length 39 .2  

4. Turnings & saw chlps Compacts 3" dia. x &'I thlck 3 1 . 2  

etc. 3 . 8  

2. Melt skull I r regu 1 ar chunks 27.4 
3. End cropptngs .310Ir dia. x *[-l" 4 . 6  

5. Pin scrap .15811 dia. x 3" (zirc clad) 52.0 
6. Sludge, sweepings, 

Tot a 1 158.2 kg. 

549 



United States Atomic ,Energy Comm1s"slon , . ' 

' -  2 - 
January 5, 1962. 

The containers which will be used for packlng the scrap in cate- 
gorTes 1 ,  2, 3, and 5 will consist of steel pipe 2*[ In di$mkter by 36l' long, 
placed Inside a 33' diameter pipe which 1 %  welded to a $I steer plate support. 
The attached drawing (No, 50034, Rev. A] shows the construction and spacIng 
of a typical unit whlch has previously been approved for storage of enrlched 
fuel pins, These unlts will be bolted to the bed of a 40 foot trailer ln 
order to prevent any movement while in translt, The rnlnlmum spacIng between 
adjacent units wi 1 1  be 18" edge to edge. 

The maxlmum number of units to be placed aboard the truck will be 
40, arranged in two parallel rows of 20 unlts each. MaterTal to be placed In- 
side each container will be limited to mass In accordance with the following 
table: 

Descr I pt i on Max. U-235/contalner (kg.) Reference 

1. Solid Scrap 

2. Melt Skull 

3. End croppings 

4. Chlps E Turnings 

5. PIn Scrap 

5.0 

1.5 

5.0 

1 .o 

5.0 

TlD-7016, Rev. 1 ,  

TID-7016, Rev. 1, 

TID-7016, Rev. 1 ,  

TID-7016, Rev. 1 ,  

TID- 7016, Rev. . 1 ,  

Fig* 3 

Fig. 3 

Ftg. 3 

Fig. 3 

FIg. 3 
- _ _ _ _ _ _  - -  -~ ___ . 

Mater I a1 in categor les f ,  3-,- Snd-5 whXnTackedT1 TT- Eva Ux235 
density of 1.72 kg. per ltter and a corresponding H/X ratio o f  20.8 assuming 
full flooding. Slnce the U-235 densTty of the proposed container is greater 
than the density corresponding to the H/X ratfo in figure 3, a correctfon fac- 
tor of ,581 (Po/P) has been applTed to the container llnear dimension of 5". 
The correction factor ijTves a maxImum &$e dlameter of 2.9", under full reflec- 
tlon conditions. SInce our container is 2.5" in diameter, it meets thls crt- 
terion for individual unit safety, 

Since the skull materlal is In.the form of irregular chunks, a more 

The H/X ratlo has thus been calculated a$ approximately 53, with a 
Since thTs corresponds to 

restrictive limlt of 1.5 kg. U-235 ha$ been established as maximum pfir individual 
container. 
correspondlng U-235 densIty of 0.517 kg. per liter. 
the density value as shown in figure 3 ,  no correction factor need be applied. 
However, the 2.511 dfameter pipe will serve as the container for the skull glvIng 
us an additional safety factor. 

Turnings and saw chips will be shipped in birdcages consfsting of 
a 5" diameter ptpe centered in a cubical framework of 13' welded angle Iron. 
Cube edges will be 2 feet long, whlch wlll assure a spactng o f  19" edge - edge 
between adjacent unlts. Inner metal containers will be of Sufficient dTameter 
to fit Inside the 5" pipe. The turnings wlll be shipped in the form of com- 
pacts approx. 3" In dlameter by 31' thIck, placed under Sufficient fuel oil to 
cover them wIth a layer of at least 2" on top. A sketch of the blrdcage con- 
tainer Is enclosed for reference. 



United States Atomic Energy Commisslon * 

- 3  - 
January 5, 1962 

The H/X ratio for the birdcage ha$ been calculated to be 54.7 
with a U-235 denslty of 0.388 kg./lfter. 
maximum safe dfameter will be 5" under full water reflection. 

In accordance with flgure 3 ,  a 

Spacing and shlpplng crlteria have been derived from TID-7019, 
Table X,  Page 20. SInce the Ha rat lo  Is greater than 20 in a1 1 cases, assum- 
ing flooding,the material will be considered as moderated uranlum. We propose 
to use a mfnlmum 18" &e - hdge spacing between Individual unfts which is in 
accord wlth spaclng requirements for an Inffnite square array of 5" ID con- 
tainers whTch are 2.5 ft, long. Mhen indlvfdual contatners have been packed, 
they will be Sealed, and pIpe caps securely attached. The maximum number of 
containers to be shipped in any one truck load wtll be 40. 

Solid angle calculatlong have been made in accordance wfth T1D-7016, 
Pages 34 - 36 to further assure that Interaction between containers wIll not 
exceed safe limits. The $slid angles subtended by central unlts of the pipe 
and blrdcage containers are .169 and . l o 5  steradlans respectively, which are 
we1 1 below safe 1 i m i t - .  

We trust that sufficlent InformatTon and justificatlon has been 
submitted to allow approval of our request I n  a rnlnimum length of tfrne, Should 
further information be required, please contact the wrlter by collect telephone. 

Very truly yours, 

ENGELHARD I NDUSTR I ES, I NC, 
D, E. Makepeace Divlsfon- _ _  . .-. _____----- -- -~ 

N. M. Weiss 
Health and Safety Mlsnager 

NMW : pmr 
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5llo-lol 

UNITED STATES GOVLKNMENT 

Mem oran dum 
TO : Charles Luke, Chief 

Criticali%v Zvaluation Branch 

& FROM : ner, Chigf 
sourcs Speciai Nuciear Hater i  

DATE: January 10, 1962 

Is B r  nch 

Lp,: JCD 

The subject request i s  transmitted f o r  your review. 
re turn  the applica3ion w i t h _  your  comn:zr,ts 

P h a s e  

Attachmnt : 
As stated 





_____. 

. 

SEP Z 0 ,1962 
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UNITED STATES GOVERNMENT 

Memorandum 
,-’- 

c”J 
TO : Eber R. Pr ice ,  Assistant Director DATE: MAY 1 1 m2 

Division o f  Licensing and Regulation 

FROM : Leo Dubinski, Assistant Director f o r  Materials 
Division of Compliance H& 

SUBJECT: ENGELHARD C . , ATTLEBORO , MASSACHUSETTS ; 
LICENSE NO SUB-172 - AL-GED D E F I C I E N C I E S  
I N  WASTE D 

CO :EGO 

O n  September 22 and October 9 ,  1961, we transmitted 
infomation t o  L&R from Region I, Division of Com- 
pliance, w i t h  regard t o  subject m a t t e r .  
a copy of a memorandum dated May 7, 1962, i n  which 
Region I reports further on t h i s  s i tuat ion.  

Attached i s  

The memorandum indicates that the deficiencies i n  the 
licensee’s waste disposal system apparently have been 
corrected. W e  believe tha t  no further inquiry 9f t h i s  
matter i s  necessary. 

Also attached are copies of Form AEC-591 relative t o  
the inspection by Region I of subject licenses. 

- __ - Attachments:-- ._______._~ -~ ~ _ _  _ _ _ ~  
1. Cpy memo dtd 5/7/62 

2. Cpys (2) Form AEC-591 
fm C0:I 

cc: R. W. KirIanan, co:r, w/o 
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No .fkrthrJlr action w l $ l  be taken by thds office 
relative to the waste dfspossal. ~aytstm, 



Form AEC-591 (TanPative) UNITED STATES ATOMIC ENERGY COMMISSION 
IC sr" (9-61) DfVISION OF COMPLIANCE /...e. I . - -4 -. ,/.-.,, I 

INSPECTIOM FINDINGS AND LBCENSEE ACKNOWLEDGMENT / 

1. LICENSEE 12. REGIONAL OFFICE 
EBTGELEXRD 33SrDtfSTmES t DE e 

4. INSPECTION FINDINGS 
A. NO item of noncompliance was found. 

Date of Inspection A p ~ i  I 25, 1962 

B. Rooms or areas were not proprly posted to indicate the presence of a RADIATION AREA. 
10 CFR 20.203(b) 

C. Rooms or areas were not properly posted to indicate the presence of a HIGH RADIATION AREA. 

0 D. Rooms or areas were not properly posted to  indicate the presence of an AIRBORNE RADIOACTIVITY 

E. Rooms or areas were not properly posted to indicate the presence of RADIOACTIVE MATERIAL. 

0 F. Containers were not properly labeled to indicate the presence of RADIOACTIVE MATERIAL. 

10 CFR #).203(c)(1) 

AREA. 10 CFR 20.203(d) 

10 CFR 20.203(e) 

10 CFR 20.203(f)(l) or (f)(2) 

6. Storage containers were not properly labeled to show the quantity, date of measurement, or kind of 
- radioactive mclWriaE in t/re-conteiners.-- 10 CW? 2&203(f)f4)- - - _ -  - 

- ___ 

0 H. A current copy of 10 CFR 20, a copy of the license, or Q copy of the operating procedures was not 
10 CFR 20.206(b) 

I .  Form AEC-3 was not properly posted. 

0 J . Records of the radiation exposure of individuals were not properly maintained. 

properly posted or made available. 

10 CFR 20.206(c) 

10 CFR 20.401(a) 

K. Records of surveys or disposals were not properly maintained. 10 CFR 20.401(b) 

0 1. Records of receipt, transfer, disposal, export or inventory ob licensed materia6 were not properly 
maintained. 10 CFR 30.41, 40.61 or 70.51 

M. Records of leak tests were not maintained as prescri€$d in your l i y n r e .  

I 

AEC Rewesentative 

5. LICENSEE'S ACKNOWLEDGMENT 
The AEC representative has explained and 1 wnderstand the items of noncompliance listed above, if any. The 
items of noncompliance wi l l  be corrected within the next 30 days. 

Dote Licensee Repre6teofative 

COPES: DLICENSEE; DCOMPLIANCE AREA; &DW. OF LIC. REG.; a,&. OF CQMPLIANCE (2) 
GPO 9 1 8 4 6 2  :i 

j 

i .  
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Wlc-104 

UNITED STATES GOVERNMENT 

Mem o ran dum 
T O  : Donald A. Nussbaumer, Chief DATE: 3. 9 "la62 Source & Special rJuclear Materials Br, 

Cr i t i ca l i t y  Evaluation Br. d' 
SUBJECT: ENGECLABD IND'JSTRIES -- JANUARY 5 MID FEBUW,Y 9, 1962 -- DOCKET 70-139 

. F R O x  : Charles D. Wre, Chief 48% 

Please refer t o  your memoranda of Jancary 25 and February 13, forwarding 
the subject applications f o r  review. 
Engelhard application o f  February 9, which superseded t h e i r  January 5 
submission.. 

Our review is limited t o  the 

Engelhard wishes t o  convert 25.6% enriched uranium-molydenum alloy 
scrap in to  U02, for  shipment t o  Davison Chsrnical for recovery. The 
maximum batch s i ze  t o  be employed i n  the conversbn of  the m e t a l  t o  
oxide, i s  1.15 kgs of  U-235, which represents a min- c r i t i c a l  mass 
f o r  the material being processed (based upon spherical geometry, op- 
t - imal  moderation, and f i t11 reflection).  In addition t o  invoking t h i s  
mass l i m i t ,  Engelhard w i l l  employ equipment tha t  is  of  safe geometry 
for the process material (1/2-inch slab trz,ys f o r  t ransfer ,  6-inch 
cylindrical  furnace f o r  oxidation). Thus, we have no objection t o  
t h e i r  proposed process operations. 

In  shipping the oxide scrap t o  Ikvison, Engelherd proposes tha t  in- 
dividual un i t s  each c m s i s t  of 6 kgs o f  U-235 i n  a 5-inch pipe con- 
ta iner ,  centered w5thin a 55-gallon drum birdcMe. 
it s t a t e s  tha t  the  U-235 density of 0.62 kg/l, corresponding t o  E 
fully-flooded €I/U-235 ratio of 27.6, i s  safe for a 5-inch cylindri-  

be true, but also shows a 5-inch cylinder t 3  be unszfe f o r  a lesser 
degree of  moderation (H/XC17) .  
the partially-moderated systeln, and t h i s  omission should be b r x g h t  
t o  their  attention. However, Figures 1 and 21, TID-7016, show the 6 lrg 
mass l imi t  t o  be subcri t ical  i n  the moderation range H / X < 1 7 .  
by a combination of mass and geometric control, the individual shipping 
uni t  can be jus t i f ied ,  Engelhard seeks t o  ship 30 such uni t s  i n  planar 

ef erence array, and has proven the safety of such an arrangement by r, 
t o  Table X, TID-7019, and by solid-angle calculation. 
pods atop the birdcagas w i l l  prevenL stacking, and exclusive use of  
vehicle will prevent commingling with other nuclear shipments. 

Another of Ehgelhard's errors, of which they should be apprised, i s  
the i r  belief tha t  a 5-inch pipe shipping container will exclude water, 
and tha t  Table X, TID-7019, applies only t 9  dry solids. 

As jus t i f ice t ion ,  

? n K o m e € F y T -  R T e r ~ n i e - t o T T i ~  3,--TID-m16~ Rev. I-; - s h ~ w s  t h i s  t3 - - - 

Thus, Engelhard has not provided for 

EIence, 

Angle iron tri- 

It I s  quite 
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possible for water t o  be accidentally admitted to such a container; 
and Tzble X applies eqv.ally w e l l  t o  optimally-moderated systems. 

Eowever, these errors do not influence our judgment of  the safety 
of the proposed shipping procedures, and we therefore have n3 
objectioii t o  this applicatfon. 

Attachment : 
Application dtd 1/5/62 



UNITED STATES GOVERNMENT 

Memorandum 
TO : Charles D. Luke, Cr i t ica l i ty  Evaluation B r .  DATE: f E B  1 3 3962 

Regulation 

Source and Speclcr 1 Nuclear 
Materials Branch, Division of Licensing and Regulation 

SUBJECT: ENGELHARD m u m s ,  mc. (MAKEPEACE) REQUEST OF FEBRUARY 9, 1962, 
FOR APPROVAL OF SHIPPING AIIO PROCESSING PROCEDURES (70-139) 

LR : JCD 

The sub Sect request, which cancels the Engelhard request of 
January 5 ,  1962, transmitted by our January 10, 1962, memo, 
is sent  f o r  your review. 
w i t h  your coments. 

Please return it and the docket 

Attachment: 
Docket 70-139 
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UNITED STATES GOVdRNMENT 

Mem oran dum 
TO . Donald A. hlssbaumer, Chief DATE: &@ i 2 7352 

Source & Special Nuclear Xaterials Br. 

Charles D. Mce, Chief 
Cr i t i ca l i t y  Evaluation W. 

.FROM 

SUBJECT: ENGELHARD ITUDUSTIIIES, I N C  . APPLICATION PJ3QLlESTING iWP3OVAL 
O F  SKIPPING PTiOCEDuEiES (70-139) DATED 12/20/61 

Please r e fe r  t o  your l e t t e r  of December 26, 1961, forwarding 
the subject l e t t e r  for  review and comments, 

Proposal: 1. Concentration not t o  exceed 2 g U-235/leacid sol'n. 
2. Twenty (50-gallon) drums/truck will be spaced 

and braced t o  maintain a 2' edge-to-edge separation. 
3. A t  an r a t i o  of approximately 13,000, keff for each 

contaiger i s  well under 0.80. 
4. Shipment i s  t o  be made v ia  exclusive use vehicle. 

Appraisal: 1. Concentration control is present since the proposed 
chemical concentration i s  less than the 5 g U-235/l.soltn, I 

quantity which includes the appropriate safety fac tor  
and is  recommended a s  the always safe concentration. 

2. Mass control would be present shmld  'Ghe water i n  
the solution freeze o r  evaporate, o r  should the 
uranium percipi ta te  out of solution since there 
are  only 380 grams of U-235 i n  each drum which i s  

-essentZally-the azmys- safe- m a s s  a t  optimum moderation. 
An i n f in i t e  multiplication constant of 0.272 was 
calculated for the  proposed shipment, which shows 
the array t o  be c lear ly  sub-crit ical ,  
Shipment v ia  exclusive use vehicle eliminates the 
poss ib i l i ty  o f  commingling during t r ans i t .  

3, 

4. 

Conclusion: There a re  no objections t o  shipping procedures as 
proposed. 

Comments : The applicant has made an erroneous statement i n  
the fourth paragraph o f  the subject let ter,  viz., 
("The t o t a l  f'ractional sol id  angle is  less than 
.05 which is safe fo r  k of greater than 0.80"). 
it should be noted f o r  cases where k i s  greater  
than 0.80, d i rec t  experimental data o r  values 
reduced d i rec t ly  from such data should be used. 
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It should be fur ther  noted tha t  i n  applying the s o l i d  angle 
c r i t e r i m ,  it i s  necessary t o  consider the t o t a l  s o l i d  angle 
subtended by all surrounding containers 3n a central  container. 
The applicant has based judgment on the  interact ion sol id  angle 
between the  cent ra l  un i t  and one adjacent unit, an6 of' course 
t h i s  is not proper. 

These errors should be called t o  rpplicant s &tention. 

Attachment : 
Do cke t 70 - 139 







_- 



~ 

. . ..- 
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\ 
UN: rED STATES GOVERNMENT 

Memorandum 
TO : Lyall E. Johnson, Chief 

Licensing Branch 

FROM : Clifford K. Beck, Chief 
Hazards Evaluation Branch 

SUBJECT: ENGELHARD INDUSTRIES, INC . 

We have reviewed the Engelhard application dated May 17, 1960 
requesting approval of shipping procedures for solutions of 
25.6% enriched uranium, 

The maximum U-235 per shipping unit will be 350 g. The inner 
container is an 18 gage galvanized cylinder, 6.5" dia. in which 
are placed three ployethylene bottles with screw caps, packed 
in vermiculite. 
drum with  2" x 4" wood braces, and both the inner container and 
55 gallon drum are covered. 
will be shored in an in-line array on the refiner's truck. 

The mass limits and spacing are satisfactory. However, the 18 
gage inner container is not substantial enough for shipments of 
this type. The inner container should be equivalent to Schedule 
40 stainless steel pipe, with welded bottom and flanged and 
gasketed top (Ref. p. 47, TID-7019). 

This inner container is braced in a 55 gallon 

A maximum of five such containers 

__  _-_ - -. WKeFEe T o m s  containers =-to -be-TGspTrceX bTo-tEr than 
Engelhard (Baker) truck, there is no assurance that the material 
will have exclusive use of the carrier vehicle. We cannot recom- 
mena app;bval untif €he applicant: describes arrangements which 
insure tha t  no other special nuclear material will be combined 
with the Engelhard shipment enroute to the refiner. 

_- ---? -== 

I 




