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I OPTIONAL FORM NO. 10 
501C-lW 

UNITED STATES Gi, LRNMENT 

Memorandum 
DATE : TO . Donald A. Nussbaumer, Chief 

$ I *> ?/ p : ~ !  rd ,+ 1961 Source & Special Nuclear Materials Eir. 

Charles D. Luke, Chief 
Cri t ical i ty  Evaluation Br. 

FROM : 

SUBJECT: ENGEIXAED INDUSTXIES, INC. APPLICATION FOR AUTHORIZATION To 
SHIP ENRICRED SCRAP - DOCKET 70-139 

W e  have reviewed the Engelhard telegram dated November 20, 1961, 
submitted i n  response t o  our telephone conversation with Norton 
Weiss on November 15 (ref: my memo November 15, 1961). 

Engelhard proposes t o  change the diameter of the inner container 
from 6" to 5", t o  weld angle iron tripods on top o f  the drum 
birdcages t o  prevent stackingland l imit  the rider of containers 
i n  a shipment t o  twenty. 

These procedures are acceptable and we recommend approval of the 
application, 

Attachment : 
1. 
2. L t r  dtd 10/m/61 I t  'I 

3. Docket 70-139 

TGJX dtd u/20/61 fm Engelhard 





OPTIONAL FORM NO. 10 
SOlC-fM 

UNITED STATES GGWERNMENT 

NOi/ 1 5 1961 DATE: TO . Donald A. Nussbaurner, Chief 
' 

. Charles D. Jake, Chief 

Source and Special Nuclear Naterials 3r. 

FROM 
Criticali ty Evaluation Br. 

ESGEI31ARD IMIUS'JBIES, INC., APPLICATION FOR AUTHOREATION TO 
SHIP ENRICHED SCRAP - DOCKET 70-139 SUBjECT : 

W e  have reviewed the Engelhard application dated October 20, 
requesting approval of shipping procedures for scrap. 

In order t o  expedite action on this amendment, Joe k l aney  
and I talked t o  &rton Weiss t h i s  afternoon (U./15/61.). 
is to confirm that telephone conversation. 

This 

We agreed that the proposed 5.75'' diameter would be safe f o r  
scrap materials, as described by Engelhard. W e  asked if t he  
druns were t o  be stacked and Weiss replied that they were not. 
We suggested some provision fo r  assuring that the drum would 
not be stacked and Weiss agreed t o  instdl .ation of  a tripod on 
the  drum top  t o  prevent stacking. 

Engelhard proposed that 50 units be shipped at  one time but i n  
justif ication o f  this proposal. nisapplied a criterion. In order 
t o  assist Engelhard we suggested the following procedures: __- 

a. 

b o  

C. 

Use 5" diameter Schedule 40 Pipe within a 55-gaU.011 
drum, the drums t o  be arranged i n  planas array. 

For 5" diameter one can use a k of 0.58 which allows 
a t o t a l  solid angle of 3.2 steradians. 

Apply the solid angle method for  determination of the 
nax.imm number of containers i n  the shipping array. 
I told Weiss t h a t  the t o t a l  should come out t o  be i n  
the neighborhood of 50 units. 

Inasmuch as  Engeelhasd is anxious t o  ship the material soon, we 
told Weiss that they could submit the revised plans i n  a teletype 
and that we would take prompt action upon receipt of their message. 

Attachment: 
Application, 10/20/61 
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OPTIONAL FORM NO. 10 . 5010-101 

’ UNITED STATES GOVERNMENT 

T O  : Charles Luke, Chief 

Sourcg & Special Nuclear Materials Branch 

DATE: Novgmber 21, 1961 

LR: JJL 

By telegram, copy attached, of November 20, 1961, Engelhard 
has provided additional data i n  support of  their  October 20, 
1961, application, a l s o  attached3as requested during the tele- 
phone conversation of November 15, 1961, confirmed by your 
memo of the same date. 

Please return t h e  back-up d.t;h pur comments. 

A t-bac’hment: 
As stated 

I 

i 



Charles Luke, Chief 
Csiticality Evaluation Branch 

November 22, 1961 

Donald 8. PTUS~baumer, Chief 
Source & Speeial Ruclear Haterials Branch 

By telegram, eopy attached, of November 20, 1961, Errgelhard 
has provided additZonal data in support of their  October 20, 
1961, applba%ion, also attached) as reqmsted during the tele- 
phone conversation of 3bveuiber 15, 1961, codimed by your 
memo of the same d&e. 

Please retvrn the back-up w i t h  your comments. 

Attachments 
AS stated 

Form AEC-318 (Rev. 9-53) U. 5.  GOVERNMENT PRINTLNG OFFICE 16-62761-a 
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Leo Crubinski, Assistant D i r e c t o r  €or i-jx; 3 
Materials, Division of Compliance, HQ. 

CO-El! : PBK 

Mx. Worthen H. Taylor, Director, DLvFsion of Sanitary 
Engineering, Commonwealth of Yassackrusetts, was tele- 
coneacted by P. B. Kltevin of t h i s  of€ice regarding any 
additional. information or action taken by his d i v i s i o n  
with regard to the  licensee's waste disposal activities. 
Taylor stated t ha t  his people had not re-checked 
Engelhard's €aci l i ty  in Attleboro, but that they 
intend to v i s i t  the facility within a short t i m e .  
Taylor referred KLevin to FIX. Richard Powers, 
Sanitary EnglJ-nser, and a member of Taylor's group. 

- - ._ Powers- cnnfimed the infamation n o t e d  in o u  memo 
to you dated September 19, 2961. He added that he 
was s a t i s f i e d  t h a t  Weiss had taken the necessary a c t i o n  
t o  correct the deficiency of the leac1:ing pi t s .  He 
noted that a19 t h e  liquid waste effluent released to 
the  leachfng pits had met the levels specified fn 10 
CFR 20. Powers added t h a t  his office does not expect 
any additional p r ~ b l ~ ~ ~ ~ s  w i t h  regard to disposal of 
wastes into the pit for several years, He noted that 
trouble w i t h  p i t  blockage could occur with t i m e  
(several y@ars) i f  these is a buildup of 

wastes and detergents i n  the leaching pies'. 

no further act ion is recommended by -this 
this t h e ,  He in tend  to review this mat 
the n e x t  regularly scheduled i n spec t ion  
licensee& activities. 



- 4  , i" 
OPTIONAL FORM NO IO I, 

yll*lol 

I. <-x UNITED STATES GO\ -ANMENT 

m orandurn '? ' ' 

: D e r  R. Price, Assistant Director DATE: SEP 2 2 1 Y O l  TO 
Division of Licensing and Regulation 

FROM : Leo Dubinski, Assistant Director 
for  Mter ia l s  F 

Division of Compliance 

ATTLEBORO, MASSAC€iU'SE!M'S 
LICENSS NOS. sm-185 AND SUB-172 
ALTiEGED DEFICIENCIES IN WASTE DISPOSAL SYS'EM 

SUBJECT: ENGELHARD Il"?DuSTRIES, I N c .  (DOCKEZ' 70-139) 

CO :LD 

In a memorandum dated Ixi;ust 23, 1961 f r m  R. Lawenstein 
t o  L. D. Low, in  connec-ciic. with the above subject, a 
request was made t o  check on the situation indicated in  
the l e t t e r  by Dr .  W. H. Taylor, Department of Public 
Health, Boston, Massachusetts. This has been done by 
the NY Compliance Area and attached is  a copy of the memo 
from R. W. Kirkman t o  me dated September 19, 1961, furnish- 
ing preliminary information on the basis of telephone in- 
quiries. You will note that Dr. Taylor was  contacted and 
blr. Kirlonan expects t o  hear further from him. When we get 
additional information it w i l l  be forwarded t o  you. 

.- 

An enforcement letter requiring a 30-day reply was sent t o  
the licensee on August 4, 1961. 

It is quite -- 

possible that a f o l l m p  of enforcement action, reinspection 
and the need for any further looking into the matter raised 
by the Health Department could all be accomplished a t  the 
same time within the near future . 

Presumably enforcement 
_ _  _ _  ~~ __ 

- action should -be completed a t  &n early date. 

Attachment : 
Cpy memo NY t o  CO 

dtd 9/19/61 

cc: R. W. Kirkman, M I  



Robert W. Kir’fanan, Director 
New Yark Compliance Area 

co-EBY : FBH 

Prlr. afcsrton M. WeiSS, NZ~nages O f  EZeaPtsh PhwfcS, 
Engelhard Industries, w a s  te%e-contacted on 9/9/61 
regarding the alleged deficiencies in the subject 
licensee’s waste 8islposal system. Wefss made 
reference to a li&ter sent to him from Worthen €3, 
mylor, Directoz, Dfvision of &nftary Engineering, 
dated August 9, 1961, concerning the radioactive 
liquid waste disposal system a t  Engelhard Industries, 
He stated that the mude of discharging of wastes is  
the  same as reported during oar inspection of h i s  
facility, 
Letter of 6/9/61 occurred when wash waters and laundry 

scum, consisting of detergents e link, etc.  , had formed 
in one of the pits, thus blocXing it and causing some 
of the waste waters to overflow onto the surrounding 
ground, Weios s t a t e d  he added srziphumric acid to the  
pits, and the action of the slrlphuric acid dissolved 
the  scum and corrected the deficiency of the  p i t s ,  
He added that,  on Fsugust 15, he visited the Division 
of Sanitary Engineering, Commonwealth of Massachusetts, 
and spoke to Messrs, Richard Powers and Roger Eeopolld 
regarding the a c t i o n  taken in response to their letter. 
He stated that they agreed that proper corrective 
act ion appeaxed to have been taken. 

Re added that the incident reported i n  t h e  

~ - ~ waste were - discharged to several leaching pits. A ~ ~ 

WePas stated that  a l l  waste waters to the leachfng 
pies were only released if they m e t  t he  provisions 
of Par t  20, He stated t ha t  records of disposal to 
the pits are  maintained, and that the average liquid 
efE2uent disposed tu the pits was 4.5 x 10-6 uc U/d. 



. ,  

I 

- 2 -  

On 9/8/62, Wurthen €3, Taylor, D;LrgCtorl Division 
02 Sanitary Bngineering, was contacted regar&ng 
the aforementionad occurrence. 
W@ists ha& been up to 13ee Powsrs and Leogsld, but 
that both A- were not presently attp99leble, He 
atatedl that he intended tu Bend one of! his  
spector~ back to EngeXhard to check whether the 
disposal. sybstm is now sadisZatctory, 
that he will contact: thfe office a15 soon 86 this 
inspection is made, 
report Exom Nx. Taylor, we will forward same to 
B.z+adquartsrs 

Taylor stated that  

in- 

He added 

As soon as we receive the 

Bo other act ion is contemplated by this oHice 
at t h i s  tine, However, B f u l l  revFew of t he  
3Qcenm%3*~3 waste disposal system and this occur- 
rence will be revliewed during the course of the 
next regularly scheduled inspection. 
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OPTIONAL FORM NO. 10 
5010-104 

UNITED STATES GOVdRNMENT 

Memorandum 
TO : Donald A. bJussbaumer, Chief 

Source and Nuclear k i t e r i a i s  Branch 

Cr i t ica l f ty  Lkduat ion Branch 

Please refer t o  your nemoranduii of April 21,1961 regarding t h e  
subject application. 
t h a t  f igelhard InduSCriFjs h a s  re(-uested t h a t  this applicati.on 
be vzithdrawn. 

Kr. John Lane has in fomed t h i s  o f f i c e  



Donald A, fhssbaumer, Chief 
Source and Nuclear kberlals Branch 

2 4 9  
Docket 7G-13 9 

Charles B. Luke, Chief 
CritfcalS_Z;y Evaluation Branch 



OPTIONAL FORM NO. IO 
501c-104 

UNITED STATES GOVERNMENT 

Memorandum 

I n  rep ly  %o your n?emorandum of i4ay 25 , 1961 forwarding t h e  
subject appl icat ion it i s  recormended t h a t  approval be granted. 

The Bigelhard Industr ies  wishes t o  increase t h e i r  storage for 
24 addi t iona l  PXDC core subassemblies, 
t h e  same storage procedure previously approved i n  our menorandurn 
dated Karch 14. , 1961. 
The new storage area i s  su f f i c i en t ly  i so l a t ed  from o the r  ex is t ing  
storage areas t h a t  t he re  i s  no in te rac t ion  problem, 

They propose t o  use 



s-49 
Docket 7c:-139 

The new s%omge area is suf f ic ien t ly  isolated from other  existing 
storage areas tha t  t h e m  is no hyateracbion problem. 

DATE b 1h!.-- 26161 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _(..j-f!26,!!6_1_________._______________________ I 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  I ------- 
Form AEC-318 (Rev. 9-53) U. S. GOVERNMENT P R I N T I N G  OFFICE 1662761-3 



Donald A. Hussba-r, Chief, Source and Special Ruzlear 
MaterfaZes Branch, Biv. of I&B 

i 
I -  

The subject request is subm2tted for your = v i e w  and should be 
retamed K i t h  your caruglents reerdiatg the adeyuecy uf the 
applicant’s proposed procedures to avoiff a condftfora of accidental  
c r i t i ca l i ty .  





: : I , - : .  . . 



OPTIONAL FORM NO. 10 

UNITED STATES G o t .  "NMENT 

Mem oran dum 
T O  

FROM : 

SUBJECT: 

. .  

Jose?h Delaney, Chief 
€;!uclear Nater ia ls  3ranch 

Charles D. Luke, Chief 
C r i t i c a l i t y  Evduat ion ;;ranch 

Please refer t o  your meiiiormdum of I k r c h  6 th ,  forwarding the  
subject a?plication for review. 

ihgelhard Industr ies  wishes t o  tmiporarily s to re  3'3 PliDC core 
subassemblies; of these, 15 a r e  t o  be placed in PfDZ's ship?ing 
containers and t h e  remining  2b a r e  iriow-ted. i n  subs tan t ia l  wall 
racks. 
ing of 2& inches betzveen subasseriibxes, and t h e  v a l l  rzcks a 
spaclng of 16 inches. 
t h a t  these s p c i n g s  cmnot be conpromised by novement of sub- 
asserh l ies  v5thin t h e  vaults,  A s  these  spacings exceed. those 
needed for i s a l a t i o n  iii case of water flooding, and the  sub- 
asseplblies a r e  czlso safe individual ly  for f u l l  water moderation 
2nd r e f l ec t ion ,  ire coilclude t h a t  t h e r e  can be no c r i t i c a l i t y ,  
under t h e  conditions of t he  a>plicat,ion, i n  t h e  event of 1;ater 
inun6atlon. 
as t h e  t o t a l  TJ-235 iiiass i n  t h e  39 subassemblies i s  191 kgs, or 

The shi;@.ng contziners maintain ai edge-to-edge spac- 

Trmsport  I;rucks are constructed such 

;:or t h e  d r y  case, t h e r e  c m  again be no c r i t i c a l i t y ,  

Car less than the /& kg Zast -c r i t i ca l  !;lass, - 
. -  ___ 

- _  
iie therefore  reco:.x:end t h a t  t h e  a?plication be z?pro-V-ed. 



I I I I I 
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OPlIO6.;1 FORM NO. 10 

UNITED STATES GOVERNMENT 

Mem oran dum 
TO : Joseph Delaney, Chief 

IL'uclear Materials Branch 

FROM : Charles D. Luke, Chief 
C r i t i c a i i t y  5baluation Branch 

Please r e f e r  t o  our memorandum of  Eebruary 10,1961, which commented 
on &gelhard h d u s t r i e s t  application of December 23, 1960. 
subject correspondence suqlements  t h a t  applicetion. 

The 

Based upon our review of t h e  sc%litional information, we comment 
as i'o llows : 

1. It is  possible t h a t  t h e  batch s i z e  of 4.6 kg U-235 could 
apl'roximate a. c r i t i c a l  ii'ass for t h e  enrichment used, i f  o p t h u m  
water illoderat ed, ref lectee,  a d  of reactive confipr&xion, HOW- 
ever, it i s  d i f f i c u l t  t o  conceive t h a t  such a s i tua t ion  would 
r e s u l t  f r x  ingot melting and casting. 

2. &gelhard's mintenance of 12-inch spacing between p k t e s  
r \ i i l  ifisure in-process c r i t i c a l  safety,  as such a spacing w i l l  
resu.;'; i n  i s o l a t i o n  i o r  t he  flooded (moderated) case, and the  t o t a l  
b&ch is  less than a f m t - c r i t i c a l  rmss i o r  t h e  Cry (m-noderated) 
case. - - - __ - . -  - -  - -~ -~ - 

3. The pickling bath volume i s  such t h a t  even t h e  inadvertent 
a i s s o h t i o i i  af an e n t l r e  1.4 kg U-235 f u e l  ;?late would not cause 
a c r i t i c a l i t y ,  
present a t  t h i s  s t a t ion ,  and. t h a t  they a r e  only pickle6 singly, 
it i s  d i f f i c u l t  t o  conceive t h a t  operating e r r a r  would exceed 
coriplete solutioii of one plate .  
s h l i l a r i y  of safe volune i'or such an eventuality. 

I n  view of t he  f a c t  t h a t  only four  such p l a t e s  a r e  

The waste solution container i s  

4. The saue provisions which govern item 2 above also apply t o  
in-process stora:;e, and  we therefore  have no f u r t h e r  ob jec t lon  on 
t h i s  point. 

The shl lpents  planned 3y Zngelhard vi5.11 contain a m a x i m  
of 3 kg U-235(bound as  2 single  s1ab)which i s  a sa fe  mass a t  ZOb 
enrichment, regardless of configuration or water re f lec t ion  or 

5. 



-. ~noderatioi-i. 
oT &igeli?arc!'s nuclear materials and those of another ship;?er be 
;Jrevented. One acceptable procedure, i n  view of t h e  fact t h a t  
Aigelherd w i l l  .ship Sjr a i r  f r e i z h t ,  would be cerLif icat ion by t h e  
a i r l i n e  t h z t  no other  ST% would b e  put oil t h e  saxe p l m e  with t he  
&gelhard shipment. 

;de recomnend t h a t  t n e r e  be a s s u r a - c e  tklat  com,inglin,g 

I 
.. 



February 20, 1961 Charles Luke, 
%ief, CriticaXty Evaluz&ion Branch 

C. %lanay, 
Chief, Nuclear PZaLerials Branch 

INDUSTRIES TIPIX 9AmD FmRU.ARY 17, 1961 - iXICKET 70-1_39 m- 
* /3* 

is- 

Please r e v j e w  t h e  subject reques-b 
appltcantts procedms to avoid a 
$icali ty.  The applica.Eion may bc 

Znclosrare : 
cy t$x dtd 2-17-61 

3 s  t r i b u t i o n :  
3u2pl. 
Br. & iliv. Rdgs. 
J. J .  Lane 

---- 

fo r  t h e  adaquacy of tihe 
condition of accidental c r i -  
refainad for pur  files. 
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' OPTION9L FORM NO. IO 
5010-101 

UNITED STATES GO\ -xNMENT 

TO : Joseph Delaney, Chief 
Nuclear Pliaterials Branch 

FROM, : Charles D. Iuke, Chief 
C r i t i c a l i t y  Evaluation Branch 

ETJG5LHAFXI INDUSTRIES - December 23, 1960 - Docket '70-139 SUBJECT: 

Please re fer  t o  your memorandum of January 9, 1961, fortrarding 
the subject application f o r  review. 

Ehgelhard Industr ies  wishes t o  fabr icate  p l a t e s  composed of 
20% - enriched uranium metal, 
Engelhard f o r  t h i s  operation i s  4.6 kilograms or" contained 
U-235, 
such as a s ingle  ingot, it could const i tute  a c r i t i c a l  mass 
for the fabricated items when su i tab ly  spaced, water-reflected, 
and moderated. Unfortunately, Engelhard has not c i t ed  c r i t e r i a  
f o r  c r i t i c a l  safety,  nor described how such c r i t e r i a  would be 
s a t i s f i e d  in each of t h e i r  processing steps. Specif ical ly ,  
we must be furnished the following, in much greater  d e t a i l ,  
t o  permit our f u r t h e r  review of t h i s  application: 

1. 
melting and casting, 
descr ipt ion of the fhrnace and take cognizance of the possible 

The batch s ize  proposed by 

Although t h i s  is  a safe  mass f o r  an individual  system 

An analysis of t h s  c r i t i c a l i t y  hazstrds involved i n  ingot 
T h i s  should include a more complete 

2, An analysis of the c r i t i c a l i t y  hazards in a l l  s teps  where 
t h e  batch s i z e  of 4.*6 kilograms of  U-235 occurs in  o t h e r  than 
ingot form ( t h i s  means all operhtions from hot-rolling in to  
p l a t e s  of  0.300r1 thickness, through inspection and storage of 
f in i shed  p l a t e s )  , This should f u l l y  describe the conditions 
under which the hazards analyses are  made, including spacing 
of individual pieces, and degree of 2ctuzl  o r  po ten t ia l  moderation. 

3. An analysis  of the c r i t i c a l i t y  hazards f o r  both of the  
pickling operations. 
such an analysis would include (a) t h e  m a x i m u m  concentrztions 
of U-235 in pickl ing baths and i n  discarded pickling solutions;  
(b)  the procedures by which i t  w i l l  be ascertained tha t  such 
concentrations wiU actual ly  prevai l ;  and ( c )  the volumes of 

Specific points of information needed i n  

i and dimensions occupied by solutions i n  pickling baths and 
L', i n  discarded pickl ing solut ion containers. GL' i 

p d  4,  A hazards analysis  of all storzge procedures, 
a descr ipt ion of the spec ia l  nuclear mater ia ls  t o  LT 

t h e i r  containers andibirdcages,l t h e i r  arrangement 
and storage areaso 

1 i- 

f J  
b' 
d'{ 

( cont inued 1 

includitlg 
be s torsd,  
t.zithin arrays,  



Joseph Delz,*ey -2- 

5. 
follok-ing information: mass and configuration of spec ia l  nuclear 
mater ia ls  in each container; descriptions of containers and@bd- 
cagesJand the number of such u n i t s  and t h e i r  arrangement w i t h i n  
each shipment . 
In the matter of s h i p p b g ,  Engelhard should a l s o  safegxard 
against  t h e  comningling of t h e i r  nuclear mater ia ls  v i t h  those 
of other shippers, by any of  the fo l lowing  mems: exclusive use 
of cornon carrier (i.e., sealed boxcm o r  van), or  exclusive use 
of company vehicle; cer t i f ica$ ion  by ccmmon c a r r i e r  tha t  the 
shipment w i l l  not be mingled with nuclear mater ia ls  from another 
source; physic& escort of the  shipnent t o  insure tha t  additional 
nuclear mater ia ls  are nct  placed aboard t h e  ca r r i e r  enroute t o  
i t s  deslina,%ion; o r  use of  a hezvily poisoned s h i p p h g  container 
(ve must f irst  evaluate t h e  construction and intended use of each 
individual  container p r io r  t o  o w  acceptance o f  - th i s  lattsr 
a l te rna t ive) .  

A Eomplete- hazards analyses of  all shipments, including the 
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OPTIONAL FORM NO. 10 
5010-104 

UNITED STATES GOVERNMENT 

Memorandum 
TO : Files DATE: January 30, 1961 

FROM : C, G. Welty, Radiation Safety Branch 
Division of Licensing and Regulation 

SUBJECT: ENGELHARD INDUSTRIES, ATTLEBORO , M&XACHUSETTS 
INVESTIGATION ON JULY 19, 1960, IN REGARD TO HIGH 
F I M  BADGE READINGS FOR TWO EMPLOYEES 

A letter to the licensee concerning the subject investigation 
was prepared but not sent outr 
letter was the concern that Engelhard might confuse citations 
and statements concerning the investigation with compliance 
action in progress concerning the initial tnspection conducted 
on November 19, 1959, at the licensee's facilitieso 

The reason for withholding the 

A letter will be sent to the licensee concerning the incident 
investigation on July 19, 1960, and acknowledging receipt of 
their December 22, 1960, report of a more  recent radiation 
overexposure. 
outlined in their letter of November 30, 1960, for correcting 
air survey deficiencies found during the inspection conducted 
m November 19, 1959, at the licensee's facilities. 

Included 8h0, will be confirmation of steps 





OPTIONAL FORM NO. IO 

UNITED STATES GOVERNMENT 

Memorandum 
TO :, F i l e s  DATE: October 2h., 1960 

IstR: J J L  

ANALYSIS AND FlNDINifs 

Reference i s  made t o  the rriemora.ndum t o  thz f i l e s  dated May 3, 
1960, and t h e  memoranda t o  t he  f i l e s  t o  which i n  tu rn  it r e f e r s  
r e s r c t i n g  the observztions, conclusions and findings r e s u l t i n g  
from the review of Engelhard Industr ies ,  I n c . 1 ~  request f o r  
amendment t o  t h e i r  SNM license.  

By appl icat ion dated SepkoMber 13, 1960, approval. i s  requested 
f o r  t h e i r  proposed f u e l  elen'iuct shipging container. 

Based on o u r  review o f  the  information provided by the applicant,  
it Fs hereby deternined t h a t  t h e i r  l i cense  No, %PI-185 be mended 
t o  provide f o r  t he  use of  Lhe proposed shipping contaa-iner f o r  f u e l  
elsment s. 

__ 

Materials Branch 



OPTIONAL FORM NO. 10 

ANITED STATES GOVERNMENT 

Memorandum 
I _  CC'T , -. DATE : 

TO LyaU Johnson, A s s t .  Director 
Faci l i t ies  And Materials Licensing, DL!&R 

Clifford K. Beck, Asst. Direckr 
Nuclear Faci l i t ies  Safety, DL&R M 
ENGELHARD INDUSTRIES - SEPTEMBER 13, 1960, D;)CKET NO. 70-139 

Please refer t o  p u r  September 16th memorandum, forwarding 
the subject application f o r  c r i t i ca l i t y  review. 

Engelhard Industries proposes a fuel  element shipping 
container designed t o  be blvays - saflel* -- Le., a con- 
tainer that cannot, under any circumstances, nor in any 
numbers, be assembled into a c r i t i ca l  mass, 
is essentially a box constructed of 1-inch plywood backed 
with $-inch polyethylene, which is  stiffened w i t h  angle 
irons and lined with a 20-mil thickness o f  cadmium poison'. 
Six Wright Air Development Center Test Reactor f u e l  elements. 
(two groups of  three, separated by cadmium) are placed i n  
the container, w i t h  foam rubber spacers, and the container 
l i d  secured with clamp-locks, 

The container 

:$e agree that the proposed container represents an isolated 
unit, The cadrt&urn poison has a l a r g e  capture cross section, 
due to the moderating effect  of the plywood and polyethylene, 

than three fuel elements. Admission of  water t o  the can- 
taLners w i l l  not materially affoct their  nuclear safety, 
providing the €uel elements and cadmium poison remain in 
position. 

-and .daes_no.t -permit neutron interaction between any--me - _ _  _ .  - __ ~- - - 

The most drastic incident one could hypothesize, would be 
thak o f  a transportation accident damaging the containers to 
such an extent that  fuel elements are released, without the 
benefif; of cadmium poisoning, into a moderator such as water. 
Ne believe that the possibil i ty of such an incident occurring 
t o  an extent resulting i n  c r i t i ca l i t y  i s  extremely remote, 
A cold, clean c r i t i c a l  mass would be i n  the order of 25-30 
fue l  elements, stacked together,.Jand water-moderated and re- 
flected. As an entire core consits o f  30-4) such elements, 



Lyall Johnson -2- 

it is almost incredible that i n  any given shipment, suffi- 
cient containers could be broken and their fuel elements 
assembled, i n  8 moderator; into a close-packed c r i t i c a l  
lattice which excludes poisons. 

We therefore recommend that the pmposed container be approved, 
both for storage and shipment of the present 124-gram ele- 
ment (which would t o t a l  744 g U-235 per container) and t h e  
future 200-5ram element (totalling 1200 g U-235 per container). 





.;?e.<:.;. *%', . . . 77.' , ' 
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Lyall  E. Juhnsoa, C h F e f ,  Licensing Branch 
Division of Licensing and Regulation 

This I s  with regard to the request of Bngelhstrd Industries, hc. 
for trmsfer of existing licenses SW-98s 
from Errgelhard Industries, hc.* a New Jersey corporation, to 
a Delimars carporatfan of the sane m e .  

md C4941 

Ve have reviewed the Cerelficate of Insurance covering all 
loss QT damage of uranium m e d  by the AKC w h i l e  %SI the 
custody of the insured, and the f h a s i a l  data contaied  
in tke Preliminary Prospectus of.EngeLhard Irtdustries, Inc. 
dated May 26, 1960 submitted by the applicant to your office. 
Based *on the facts presented 5n t k  Certificate and the 
Prospectus, we are of tfae opinion that Eagelhard Industries, Inc. 
(a &laware corporation) Os financially able to assume the 
financial responsfbility for cwtody of t k  nuclear maeerials 
which it may possess under these Licenses. 

Calendar Year - h l l a r a  in ElilliQns 

1959 

Current Assets 
Carreat l b b l l f t i e s  

Cwrerat sl t t fo  

Working capital 

Fixed assets (net) 
Lorag term debt 

Ratio 

$46.4 
27.7 
1.48 

18.7 

14.1 
8 .8  
1.60 



Lyall E. Jobson 

Capital  
Toea1 gssets 

Proprfetary ratio 

-2 - 

Calender Year - Dollars Itn Millions 

$24.2 
60.8 .# 

Paid in surplus 22.6 

9957 - 
Met profft $ 1.7 $ .5 3.7 

Frofft percentage 1.5 * 5  2.9 
M@t sales 112.4 99.1 126.7 

Net profit 
Interest charges 

Timea earned 

-1.7 .!5 3.7 
.7  .8 .9 

2.4 - 4. I 

The Einancdal statements from wfi.ich the above data have been 
extracted were prepared to present the financial position of 
the new Delawave copaoration on a consolidated basfs a8 i f  
the corporation bad been fncorporeced prior ta December 31, 1959 
rand the transfer oE assets, liabilities, etc. accomplished 8s of 
that date. 

t o  the new Belaware corporation. 

The operating dater presented cover only the opera- 
_ _ ~  ~- _ _  timrn applicablrezo -the ktdness  a d  gaxpe- m be &nxasfkred 



Project S-49 
Docket 70-139 

! 

.- 

HEB: D M  I 

DATE B- 6/61-62 _ _ _ _ _ _ _ _ _ _ _  .--$!&%?$'!?- -- 
AXC-318 (Rev. 9-63) ~. u. s. COYERWE:NT PRINTING OFFICE 1682761-3 





OPTIONAL FORM NO. IO 

UNITED STATES GOVEANMENT 

Memorandum 
TO : Files DATE: ~ i a y  3, 1960 

SUBJECT: EXCELHAXI INDUSTRIES, INC. IZEQUXSTS llATED'FEBRUAElY 19,  1960 AND 
MARCH 11, AS S"PL,T@ENED MARCH 24, 1960 FOR AJ~~~NDIvENT To T€IEIR 
SPECIAL -NUCLEAR MA'IERIAL L I W S E  NO. SXN-185 - DOCKET NO. 70-139 

Reference is made t o  the  memoranda t o  the f i l e s  dated March 18 
and Apr i l  28, 1960, and the  memoranda t o  the f i l es  t o  which i n  
turn it r e f e r s  regarding the  observations, conclusions and find- 
ings r e su l t i ng  from the  review o f  Engelhard Indus t r ies ,  1 n c . f ~  
requests  f o r  amendment t o  t h e i r  spec ia l  nuclear mater ia l  l icense.  

By appl ica t ion  dated February 19 ,  *1960, approval is  requested 
-,; f o r  the  proposed procedures f o r  manufacturing and shipping tubular  

' ,  f u e l  elements f o r  WTR and by appl ica t ion  dated Y'irch ll, 1960 
supplemented on Narch- 24, 1960, approval i s  requested f o r  a new 
storage f a c i l i t y ,  a part of which will be used f o r  the storage of  

;PRDC f u e l  pins. 
- Based on-om 

it i s  hereby 
t o  authorize 

- ~~~ __ review of  -the information provided by the  appl icant ,  
determined that t h e i r  License No. ~ ~ ~ - 1 8 5  be amended 
the addi t iona l  procedures and storage f a c i B y .  

- 

/ 

Chief, Nuclear Fla rials Section !+ 
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OPTlONAL FORM NO IO - 

UNITED STATES GO" ,,-\NMENT 

Memorandum 

Hazards Evaluat ion Branch 

SUBJECT:ENGELHARD INDUSTRIES, I N C .  ; STORAGE OF PRDC FUEL PINS 

We have reviewed t h e  Engelhard app l i ca t ions  dated March 11 and 
March 24, 1960 reques t ing  approval  of a new s torage  f a c i l i t y ,  a 
p a r t  of  which w i l l  be  used f o r  t he  s torage  of PRDC f u e l  p ins .  

The bui ld ing  w i l l  be 36' wide x 80' long x 12 '  h igh,  constructed 
of  corrugated m e t a l  on a concre te  f loor .  There w i l l  be  no water 
l i n e s  i n  the bui ld ing ,  
opera t ions  i n  the main bui lding.  

The bu i ld ing  w i l l  be  40' from nuclear  

Engelhard proposes t o  s t o r e  14,400 p ins  containing a t o t a l  o f  490 kg 
U-235. 
placed i n s i d e  a 2%" pipe,  36" long with a screw-on cap. 
conta iner  w i l l  be  placed i n s i d e  a 3Y' d i a  steel p ipe  a l s o  equipped 
w i t h  a screw-on cap. 
i nc l ined  angle  i n  a steel rack 36' long. 
on l5y' centers corresponding t o  12" edge-to-edge. 
4 such a r r a y s  spaced 6' apa r t .  

The p i n s  are 0.158" d i a  x 30.5'' long, 144 p ins  w i l l  b e  
This 

25 such conta iners  w i l l  be  placed a t  an  
The conta iners  w i l l  b e  

There w i l l  be 

- __ __ ~ Engelhard -states t h a t  kef2 f o r  a s i n g l e  a r r a y  i f  f2ooZed wlll be-- 
0,6. Flooding of the e n t i r e  s to rage  a rea  w i l l  r e s u l t  i n  no i n t e r -  
a c t i o n  between con ta ine r s  because of the 12" separa t ion  d is tance .  
\Ye be l i eve  t h a t  these  c a l c u l a t i o n s  are reasonable and f e e l  t h a t  
t h e r e  i s  a s u b s t a n t i a l  margin of  s a f e t y  i n  the  p lans  proposed by 
Engelhard. 

Plans submitted i n  compliance with Sect ion 70.24 assu res  that the 
monitor alarm system and emergency procedures w i l l  be  adequate t o  
warn of c r i t i c a l i t y  and provide f o r  the evacuation of personnel.  

We recommend t h a t  the  a p p l i c a t i o n s  be  approved. 

-~ 



- - - -  . _  
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OPTIONAL FORM ..u. 10 

UNITED S ~ A T E S  G C ~  ,IINMENT 

Mem oran dum 
TO : Lyall  E. Johnson, Chief ,, 

Licensing Branch 

FROM : Clifford K. Beck, Chie 
Hazards Evaluation Branch 

2 r" 
DATE : 

I We have reviewed the Engelhard application dated February 19, 
1960, requesting approval of proposed procedures for manufacturing 
and shipping tubular fuel elements for WTR. 

Engelhard proposes to fabricate the three-concentric-tube WTR 
elements in a series of operations involving casting, rolling, 
shearing, degreasing, roll-bonding (picture-frame technique), I 

i tube-forming and inspection. Through the rolling operation, the 
mass of an individual unit will be limited to 2.52 kg U-235. In 
the remaining operations the amount of U-235 in each fabricating 
area will be limited to 1000 g U-235. 
appear safe in view of the proposed procedures for limiting both 
U-235 per batch and the U-235 in solution. 

1 
Procedures for wet operations 

I 

Shipping procedures involve four WTR elements (807 g U-235) per 
container, 21.5" dia z 58: long, with a maximum of 18 containers 
per vehicle. 
Pa., will be via exclusive use truck. 

Based upon our review of the Engelhard application we recommend 
approval of the proposed procedures for fabricating and shipping 
the W T R  elements. - 

i 

Shipment from Engelhard to Westinghouse, Waltz Mill, 

_ _ _  _____~~___-___~_I_ ~ - - -- 

! 

1 
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,,. 7 OPTIONAL FORM NO. 10 

UNITED STATES GO\. -JNMENT 
Mem oran dum 
TO :Lyall  Johnson, Chief 

Licensing Branch 

FROM :Cl i f ford K. Beck, Chief 
Hazards Evaluation Branch 

i 
1 

SUBJECT:ENGELHARD INDUSTRIES, INC.  

W e  have reviewed the Engelhard appl icat ion dated January 22, 1960, 
supplying supplemental information requested through your o f f i c e  
i n  answer to  my memorandum of December 21, 1959, 

We approve the proposed procedures f o r  s tor ing  scrap, fue l  element 
components and f inished elements. 
container i tsel f  f o r  the  use described i n  the  application. 

We a l s o  approve the  shipping 

Engelhard states tha t  shipment is  to  be made by Railway Express, 
Protect ive Signature Service, However, the  appl icant  has not 
submitted plans to ' a s su re  t h a t  the shipment w i l l  be sa fe  i f  
combined w i t h  o ther  special  nuclear material en route t o  the  
des t ina t ion  o r  how it would be kept i so la ted  from other  shipments 
during t r ans i t .  Labeling alone i s  not a su f f i c i en t  means of 
maintaining necessary separation during shipment - without such 
information we cannot evaluate the  shipping procedures o r  t h e i r  
safety.  
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OPTlONAL FORM NO. 10 \ 

I P 

' UNITED STATES GO\ -,<NMENT 

Mem o ran dum 
TO :Lya l l  Johnson, Chief 

Licensing Branch 

FROM :C l i f fo rd  K. Beck, Chief 
Hazards Evaluation Branch 

J 

SUBJECT: ENGEmRD INDUSTRIES , INC. 

W e  have reviewed the Engelhard Industr ies  applications dated 
December 15, 1959, and January 22, 1960, requesting authorization 
of procedures f o r  burning waste materials containing s m a l l  quan- 
t i t i es  of uranium of various enrichinents, 

The applicant proposes t o  construct a sheet metal furnace 4' x 6' 
x 4' high with a grate ,  concrete base and a s tack which extends t o  
an elevation of 22'. 
through ports  i n  the ash clean out door. 

Natural c i rcu la t ion  of a i r  is provided 

No f i l t e r s  are provided f o r  removal of par t icu la te  matter from the 
stack gas, Engelhard proposes t o  insure tha t  the uranium concen- 
t r a t ion  i n  the air  downwind from the stack i s  a t  a l l  times within 
the maxltmum permissible limits set for th  i n  10 CFR Part  20, by 
measuring a i r  concentrations during the burning operations. 

It is not possible  fo r  us t o  evaluate the effectiveness of the 
proposed procedures fo r  assuring tha t  the uranium concentration i n  
the stack e f f luent  w i l l  not cons t i tu te  a hazard to  o f f - s i t e  popula- 
t ion,  i.e., t h a t  the  requirements of P a r t  20 w i l l  be m e t .  
usual i n  such in s t a l l a t ions  tha t  the  furnace be provided with 
exhaust blowers 
late m a t C e r  w i l l  be e f fec t ive ly  removed from the stack gas. 

~ 

It is 

m - e d e d  by a f i l t e r  system t o  assure t h a t  particu- 

I f ,  however, the applicant intends t o  employ the furnace as presently 
designed, w e  require  the following supplementary information: 

a. The procedure t o  be followed i n  monitoring the a i r  a t  various 
sectors and a t  various a l t i t udes  a t  the s i te  boundary, down- 
wind from the furnace. 

b. Quantitative estimates of the actual concentrations of uranium 
expected from burning various types of combustible residue, 
together with the bas i s  for  these estimates, 

Applicant's emergency procedures i f  the concentration a t  any 
time exceeds the limits of 1.7 x 
liter of a i r  specif ied as a maximum i n  10 CFR Part  20. 

c. 
microcuries per  m i l l i -  

.. . 



. . Lyall Johnson - 2 -  

With regard to disposal procedure by burial at sea, we suggest 
you refer this matter to the Radiation Safety Branch and to the 
Isotopes Branch of  this Division. 
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Jim@ 10, 1959 

ConJtUlctZon wikh the previous 
s*ittals of 
adequaoy of t 
inadve;z;tent e r i t f d i t r .  You will. note that in the epplicant@s 
propoaed’gickkhg proceduree, the euaount of IT-235 pemitted in 
the tsohzkion is in addition to that contained in the material 
beirmg pickled, 

28, 1959, and sdvjse u8 as to the 
eedures to prevent a condition of 

Enclosed 1s 8 eoyg of the application which may be retained for 
your ffies, 

. l 2 L i x w B m  
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C. X. Beck 
Chief, Hazards EmhatLon Branch 

A p 5 l  2 2 ,  195’9 

L p l l  Johnson 
Chief, Licensing Elranch 

ENGELHARD INDUSTflIES, INC. ,  LETTER DATEXI AYRIL 17, 1959 - DOCKET NO, 
70-139 

SBiBOL: UZ,:Cm 

Enclosed i s  the  sub Sect l e t t e r  which contains information obtained 
from the apTlicant pursuant t o  thc request con-Lcained i n  your 
memorandum of March 30, 1959. 

e w  t h i s  infornat ion in regard t o  the adequacy of the 
procedures t o  avoid a condition of accidental  

Enclosure : 
Application dtd, 4/17/59 

i] 
i 

Forrn dEC-318 (Rev. 9-53) U. S. GOVERNMENT PRlNTlNG OFFICE 16-02761-a f 
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