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UNITED STATES RADIUM CORPORATION 

March a, 1969 
4150 OLD BERWICK ROAD / BLOOMSBURG, PA. 17815 / (717) 784-3510 - 

D i v i s i o n  o f  Mater ia ls  Licensing 
U. S. Atomic Zhergy Commission 
Washington, D, C, 20545 
Attent ion:  J. A, McBride, Director  

Dear Mr .  - McBride: 

Appl ica t ion  f o r  l i cens ing  of t h e  reorganized United S t a t e s  
Radium Corp, Nuclear F a c i l i t y  i s  enclosed. Two copies o f  FORM 
AX-313 w i t h  supplemental information a r e  included, If you should 
d e s i r e  more copies ,  they a re  a v a i l a b l e  f o r  immediate de l ivery  t o  you. 

The app l i ca t ion  i s  completed as applying f o r  a new l i c e n s e  
r a t h e r  than a renewal of an e x i s t i n g  l icense.  If a renewal a p p l i c a t i o n  
would be more appropriate ,  I would apprec ia te  t h i s -  suggestion, 

1969, assuming, of course, t h a t  we have met a31 l i cens ing  require-  
ments by t h a t  t h e ,  I w i l l  be ava i l ab le  t o  answer quest ions a t  
your off 'fces anytime you may request.  

'1 
2 

Present  plans call f o r  s ta r t  up of t he  new building May 1, 

OLO 
Jrn 

Sinc e r  ely yours 

UNITED STATES RADIUM CORPORATION 

Orval L. Olson 
Direc t  o r  - 
Nuclear Div is ion  



UNITED STATES ATOMIC ENERGY COMMISSION 
Form approved 
Budget Bureau No 38-RO27 APPLICATION FOR BYPRODUCT MATERIAL LICENSE 

I I . ,- -. 

INSTRUCTIONS.-Complete Item, 1 through 16 i f  this i s  an initial application or an application for renewal of a license. Information contained in 
previous applications filed with the Commissan with resped to Items 8 through 15 moy be incorporated by reference provided references am clear and 
w i f i c .  Mail two copies to: U.S. Atomic Energy Com- 
mission, Washington, D.C., 20545, Attention: Isotopes Branch, Division of Materials licensing. Upon approval of this application, the applicant will 
receive an AEC Byprodud Material license. An AEC Byproduct Material license is issued in accordance with the general requirements contained in 
Title 10, Code of Federal Regulations, Part 30, and the Licensee is subjed to Title 10, Code of Federal Regulations, Pari 20. 

Use supplemental sheets where necessary.- ltsm 16 must be completed on all applications. 

(a1 NAME AND STREET ADDRESS Of APPLICANT. (InsttMion, firm. hospital. 
pmon, dc. Mud. ZIP Cod..) 

United 'States Radium Corporation 
4150 Old Berwick Road 
Bloomsburg, Pennsylvania 17815 

DEPARTMENT TO USE BYPRODUCT MATERIAL 

Nuclear Divis ion 
. INDIVIDUAL USER(S) (Name and title o f  indivrdual(s) r h o  w ~ l l  use or drrecfly 

Give training and experience in  Items 8 and wpenise use of byproduct material 
9 )  

De B, Cowan,Manager, Gas F i l l i n g  
G. E, Widger,Manager, I s o l i t e  Ass,ea 

I, W. A l l a m ,  Manager,Foil Preparat j  
I. IO) BYPRODUCT MATERIAL. (Elemeds 

and mass number of each.) 

Hy drog en-3 

Promethium-&7 . 

(b) CHEMICAL AND/OR PHYSICAL I 
lCAL FORM THAT YOU WILL PO! 

'b)  STREET ADDRESSiES) AT WHICH BYPRODUCT MATERIAL WILL BE USED. (If 
different from 1 (a). lnclvda ZIP Code.) 

881138 

- 
~ 

3.  PREVIOUS LICENSE NUMBER(S). (If this i s  an application for r e n e d  of a 
license, 'please indicate and give number.) - 

5.  RADIATION PROTECTION OfFlCER (Name o f  person designated os rcdiotran PO- 

Attach resumz of his training and ex. kchon officer i f  other than individual user. 
perience as In Items 8 and 94 

)Ig: 0, 3;. Olson, Director ,  
Nuclear P ro  duct s Divis ion 

)n 
x 

RM AND MAXIMUM NUMBER OF MILLICURIES OF EACH CHEMICAL AND/OR PHYS- 
iSS AT ANY ONE TIME. (rf sealed source(s), also statename of manufacturer. model 

number, number of sources ond moxirnum octivity per source.) 

Any chemical form 

Any chemical form 

100,000 Curies  

100 Curies 

7. DESCRISE PURPOSE ,FOR WHICH BYPRODUCT MATERIAL WILL BE USED. (If byproduct m a t e r i d  is for "human use,'. supplement b. (farm AEC-3 134 must be <om- 
I f  byproduct material i s  in the farm of a sealed source, include fhe make and model number of the stora3: .(p?!aicer and/or device in pleted in lteu of this item. 

which the source wall be stored and/or used.) 

Research and development as def ined i n  10  CFR 30,4(q). 
Processing f o r  d i s t r i b u t i o n  t o  authorize'd recipients .  
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1 3  
Pads w, ( 

S TYPE O F  TRAINING DURATION OF ON THE JOB FORMAL COURSE 
TRAINING (Circle answer) (CitclsZi~srer) WHERE TRAINED 

Yes No Yes No 3. Principles and prcctices of radiation 

protection S m  r p F M  8 - 
I , Radioactivity measurement s tmdard iza-  

t ion and moni tor ing techniques and  In- resumes Yes No Yes No 
struments 

Mothernotics and calculations basic to the 
use and measurement of radioactivity 

Yes No Yes No c 

Yes No Yes No 
j Eiologicol effects of radiation 

7 EXPERIENCE WITH RADIATION 

ISOTOPE I MAXIMUMAMOUNT I WHERE EXPERIENCE WAS GAINED I DURATION OF EXPERIENCE I (TYPE OF USE 

(Actual use of radioisotopes or equivalent expenence J 

See Item 8 attachment - resumes. 

~~~ ~ 

IO .  RADIATION DETECTION INSTRUMEN1 

TYPE OF INSTRUMENTS 
(Include make and model number of each) 

? See 

11,  METHOD, FREQUENCY, AND STANDARC 

(Use supplemental sheets i f  necessarv.1 

NUMBER RADIATION 
AVAILABLE DETECTED I 

i t e m  30 at tack i USED IN CALIBRATING INSTRUM 

ent. 
t 

-J 

rs LISTED ABOVE 

USE 
(Monitoring, surveying, measuring) 

e . .  
t .- 

See-I tem 11 attachment, 
12. FILM BADGES, DOSIMETERS, AND 610-ASSAY PROCEDURES USED. (For film badges, 

See at tached Health Physics. procedures. . - 

~~~~ ~ ~ 

INFORMATION TO BEJUEZII~ED ON ADDITIONAL SHEETS IN DUPLICATE 
13. FACILITIES AND EQUIPMENT. Describe laboratory facilities and remote handling equipment, storoge cantoinen, shielding, fume h d s ,  ek. Explanatory sketch 

of focility i s  attached. (Circle answer) (Yes) NO 

14. RADIATION PROTECTION PROGRAM. Describe the rodiation protection program including control measures. If application covers sealed sources, submit leak 
ksting procedures where applicable, name, training, and experience of p e r m  to perform leak tests, and orrangemenk forperforming initial radiation survey, SOW- 

icing, maintenance and repair of the source. - 
See attache-d Health Physics program for Nuclear f a c i l i t y .  

15. WASTE DISPOSAL. if’, commer . disposal service is  employed, speci’fy name of company. Othewise, submit detailed dewiption of methods which wil l  
be uwd for disposing of r a d i m c t i ? @ & & d ~ ~  of the type and amount of activity involved. 

1 :.qJk(- l  P?,, 

‘tJW03 A -  :#y* @bjs item must be completed by applicant) 
1 6  THE APPLICANT AND ANY OFFICIAL EXECUTING r?iid C&T~ICATE ON BEHALF OF THE APPLICANT NAMED IN ITEM 1, CERTIFY THAT THIS APPLICATION IS 

PREPARED IN CONFORMITY WITH TITLE 10, CODE OF FEDERAL REGULATIONS, PART 30, AND THAT ALL INFORMATION CONTAINED HEREIN, INCLUDING ANY 
SUPPLEMENTS ATTACHCD’HERETO, JS TRUE h N D  CORRECT TO THE BEST OF OUR KNOWLEDGE A N D  BELIEF 

9+ 6 h?# 8t dm6961 
UDTTTM CQBP,  

0. L. Olson.  By: 

nirecbr-  N i i c ’ l e a r  D-tvisTan 
Title of certifying ofiiciol 

WARNING.- 18 U. S. C., Sedion 100 1; k t  of June 25, 1948; 62 Stat. 749; makes i t  a criminal offense b make a wi l l fu l ly  false statement or 
representation to any  department or agency of th; United States as to any matter within its jurisdiction. 

c . r ;  
.. - J  

* U.S. GOVERNMENT PRlUTlNG OfFICE : 1964 0-745-381 

. _ _ _ d  
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SAPmY AITALYSIS REPCRT 

PROPOSED RADIOISOTOPE PROCESSING F'ACILITY 
for 

U N I T E 3  STATES RADIE'G C O F P O 2 A T I O X  

SLOOII1ISBURG, PXXNSYLVAXIA 

0- 0. L. Olson, Health Physicist 
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I NT RO DU CT I ON 

This  S a f e t y  Analysis Report descr ibes  a f a c i l i t y  planned for 

manufactur ing t r i t i a t e d  meta l  foils and tritium a c t i v a t e d  se l f -Pminous  

l i g h t  tubes.  The f a c i l i t y  i s  t o  be  loca t ed  on t h e  Unfted S t a t e s  Radiwn 

Corporat ion proper ty  a t  4150 Old  Berwick Road, Bloomsburg, Pennsylvania. 

The f a c i l i t y  w i l l  be designed t o  meet performance s p e c i f i c a t f o n s  

which w i l l  a s s u r e  s a f e  ope ra t ion  for employees and occupants i n  

surrounding u n r e s t r i c t e d  areas. S p e c i f i c a l l y ,  t h e  performance 

s p e c i f i c a t i o n s  a r e  s e l e c t e d  t o  a s s u r e  ope ra t ion  within all a p p l i c a b l e  

limits e s t a b l i s h e d  for rad io iso tope  l i c e n s i n g  by s t a t e  and f e d e r a l  

agencies. 
1 

i '  

. .  
. - -  



PURPOSE OF FACILITY 

Primary purpose 

The primary purpose of th is  f a c i l i t y  i s  t o  provide improved 

housing for new equiprnsnt t o  b e  used for manufacturing t r i t i a t e d  m e t a l  

f o i l s  and tritium a c t i v a t e d  l i g h t  tubes. 

Secondary purpose 

It i s  planned t o  move all r ad io i so tope  process ing  e x i s t i n g  a t  t he  

Bloomsburg l o c a t i o n  i n t o  th i s  f a c i l i t y  i n  o rde r  t o  provide improved 

housing f o r  a l l  r ad io i so tope  operations.  

. .  i '  .. . .. . 
. _  
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Gu'iTERAL DESCRIPTION OF FACILITY 

Radioisotope processing n i l 1  be housed i n  a new, one-story bu i ld ing  

s e t  on a concre te  slab.  The r a d i o i s o t o p e  process ing  a rea  n i l 1  be 

approximately 5000 square f e e t ,  If a non-radioisotope area,  e.g. an 

o f f i c e  area,  i s  a t t ached  t o  t h e  buil-ding, t h e  v e n t i l a t i o n  s y s t m s  f o r  

t h e  r a d i o a c t i v e  and non-radioactive a r e a s  w i l l  be sepa ra t e  and i s o l a t e d  

by p r e s s u r e  d i f f e r e n t i a l s  ac ross  a i r l o c k s ,  

The r ad io i so topg  a r e a  v e n t i l a t i o n  system w i l l  exhaust by way o f  a 

f i l t e r  bank and exhaust stack. The s t a c k  w i l l  be loca t ed  i n  t h e  c s n t e r  

of a r e s t r i c t e d  a r e a  l a r g e  enough t o  provide f o r  a t o l e r a b l e  annual 

r e l e a s e  of 1000 dur i e s  of tr4.tiura: 

r e l e a s e  o f  425 c u r i e s  from .all t r i t i u v  sources  i n  1968, 

0 

This  compares t o  a t o t a l  p r e d i c t e d  
I '  

Liquid e f f l u e n t  from p o t e n t i a l l y  contaminated sources m i l l  b e  

processed through t h e  e x i s t i n g  l i q u i d  e f f l u e n t  d i sposa l  f a c i l i t y .  

This f a c i l i t y  provides t h e  c a p a b i l i t y  for removzl o f  rad io iso topes  by 

evaporat ion and ion exchangeo 

f o r  d i s p o s a l  o f  t r i t i u m .  

Quan t i t a t ive  d i l u t i o n  i s  a l s o  provided 

S o l i d  r a d i o a c t i v e  waste will be disposed o f  by cont rac t  with a 

l i c e n s e d  f i r m  for b x r i a l  i n  an AEC approved b u r i a l  ground. 
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DESCRIPTICN OF BUILDING 

Bu i ld in3  v e n t i l a t i o n  

If a n  o f r i c e  area,  o r  o the r  non-radioactive a rea ,  should be added t o  

t h e  bui ld ing ,  t h e  v e n t i l a t i o n  s y s t m  would be s e p a r a t e  and i s o l a t e d  

from t h e  r a d i o i s o t o p e  processing a r e a  by a i r  locks.  . A pres su re  

d i f f e r e n t i a l  o f  0.05 i n c h  water gauge will b e  maintained t o  a s su re  

p o s i t i v e  a i r  flow i n t o  the r ad io i so tope  area. 

A p r e s s u r e  d i f f e r e n t i a l  of 0.1 inches wate? gauge w i l l  b e  

maintained between t h e  rad io iso tope  a r e a  and outdoors. Outside 

en t rances  w i l l  be p r o t e c t e d  by a i r  locks  i f  they a re  t o  be  used rou t lne ly .  

Other openings t b  t h e  ou t s ide  wiil be opened only a f t e r  approval by t h e  

f a c l l i t y  manager who .will assure that  operat ions i'n process t ~ i l l  n o t  

c r e a t e  a r a d i a t i o n  hazard due t o  loss of  bu i ld ing  air balance. 

w 

i 4  

Within t h e  r a d i o i s o t o p e  area,  t h e  v e n t i l a t i q n  sys tem will b e  

designed t o  provide s ix  (6) a i r  cha.nges p s r  hour. The a i r  balance 

w i t h i n  t h e  a r e a  w i l l  be  designed t o  main ta in  p o s i t i v e  flow from h a l l -  

ways i n t o  i n d i v i d u a l  rooms and out through t h e  exhaust system. 

V e n t i l a t i o n  a i r  from the  r ad io i so topes  area w i l l  not  be 

r e c i r c u l a t  ed, 

I n t a k e  a i r  w i l l  be passed through dust-stop t y p e  f i l t e r s  t o  

reduce the  v e n t i l a t i o n  a i r  dust load. 

A system o f  darnpers w i l l  b e  provided i n  the  v e n t i l a t i o n  ducts  such 

t h a t  a d e s i r a b l e  b u i l d i n g  a i r  balance can be n a i n t a l n e d  by r o u t i n e  

survey and adjustrnent. 
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i, , 
Bui ld i& v e n t i l a t i o n  exhaust 

The b u i l d i n g  exhaust system w i l l  be designed on t h e  p r i n c i p l e  

of s topp ing  e f f l u e n t s  a t  the source. Primary f i l t r a t i o n  a t  each 

work s t a t i o n  will be designed t o  capture  f i l t e r a b l e  e f f l u e n t ,  

Dust-stop type  f i l t e r s  w i l l  be loca t ed  i n  t h e  exhaust p l e n i i  

j u s t  ahead o f  t h e  main blower(s) w h i c h  w i l l  power t h e  bu i ld ing  

exhaust system. 

Bu i ld ing  s u r f a c e  contamination cont ro l  
I_ 

Contro l  of s u r f a c e  c o n t m i n a t i o n  w i l l  b e  accorcplished by providing 

work s t a t i o n  equrpment and work procedures designed t o  minimize t h e  

gene ra t ion  of s u r f a c e  contamination. 
I 

P r o t e c t r v e  c l o t h i n g  w i l l  be u t i l i z e d  t o  r e s t r i c t  t h e  movement of 
. .  . .  

r a d i o i s o t o p e  s u r f a c e .  cont-&ination, 

Entrance t o  and exit  from t h e  r ad io i so tope  araa m i l l  b e  through 

change r o o m  where p r o t e c t i v e  c lo th ing  change procedures will be  

followed t o  prevent  movement o f  su r f ace  c o n t m i n a t i o n  out of t he  area. 

Rooms i n  t h e  r a d i o i s o t o p e  a rea  t h a t  have a high p r o b a b i l i t y  of  

s u r f a c e  c o n t m i n a t i o n  w i l l  be pa in ted  w i t h  epoxy type p a i n t  which 

f a c i l i t a t e s  decontamination. 



Control  o f  contarnhated l i q u i d  e f f l u e n t  

Contaminated aqueous l i q u i d  l i n e s  w i l l  d r a i n  t o  t h e  e x i s t i n g  

liquid waste  d isposa l  processing f a c i l i t y  f o r  appropr i a t e  rnanitoring 

and processing.  

Contaminated organic  l i q u i d s  w i l l  be absorbed on an absorbent,  

t h e n  packaged and disposed of as  s o l i d  waste. 

A l l  pofventially contaminated l i q u i d s  w i l l  be  analyzed for r ad io -  

i s o t o p e s  p r i o r  t o  r e l e a s e  t o  t h e  env i romen t  t o  a s s u r e  t h a t  a l l  

l i q u i d  e f f l u e n t  r e l e a s e s  conform t o  app l i cab le  r egu la t ions .  

Control of d i r e c t  r a d i a t i o n  hazards 

B r e h s s t r a h z u n g  r a d i a t i o n  f r p m  t r i t i a t e d  foils w i l l  be  the only 

s i g n i f i c a n t  source of d i r e c t  r a d i a t i o n  . i n  this f a c i l i t y .  Appropriate  

handling procedures and, where required,  r a d i a t i o n  s h i e l d i p g  w i l l  b e  

provided. 

The r a d i a t i o n  hazard from b r e h s s t r a h l u n g  i s ’ n o t  a major problen. 

I n  ~zm-rfi1169, it i s  shown t h a t  brelmsstrahlung from a t r i t i a t e d  

t i t a n i u x . f o i 1  i s  1.8 m r a d / h r / C i  a t  1 0  cm. 

nominal c u r i e s  o f  tritium with a range o f  2 t o  10 c u r i e s  f o r  

special ,  orders. 

These t a r g e t s  have a 



EVALUATION OF RADIATICI\T M Z A R D  TO 

Airborne r a d i o a c t i v e  e f f l u e n t s  - rout i f ie  

In t h i s  evaluat ion,  t h e  a m u a l  t o l e r a b l e  tritium r e l e a s e  from a 

s t a c k  l o c a t e d  a t  t h e  cen te r  o f  two dff'f'ereat s i z e d  c i r c u l a r  r e s t r l c t e d  

a r e a s  was c a l c u l a t e d  by t h r e e  well-known atmospheric d i spe r s ion  

equations.  Figure 1 shows how t h e s e  r e s t r i c t e d  a r e a s  might be l o c a t e d  

on t h e  Bloomsburg property.  Table I gives t h e  r e s u l t s  o f  t h e  atmos- 

p h e r i c  d i spe r s ion  c a l  c u l a t  ' L o m .  

TABLE I 

, 

Calcula ted  Tolerab le  Annual Release of  T r i t i m  
w 
4 

R e s t r i c t e d  a r e a  Author' o f  . Tole rab le  
r a d i u s  ft. equat ion used - Ci/year * 

260 . Turner , 1094 
260 

260 

320 

Sut  t on 3137 
Bosanquet & 891 . 

Turner v 3 5  
Pearson 

. 320 Sut ton  4394 
320 BosaEquet & 1310 

Pearson 

Values o3tained by t h e  Turner and Bcsanquet-Pearson methods a r e  

considered t o  be more accu ra t e  than  the  va lues  obta ined  f r o m  S u t t o n t s  

equation. An explanat ion o f  t h e  d i f f e rences  involves  an ana lys i s  of 

attr.ospheric d i spe r s ion  p a r a i e t e r s  used i n  each equatior,. Such an 

a n a l y s i s  i s  beyond t h e  scope o r  t h i s  report .  



D e f i n i t i o n  of  maximan c red ib l e  accrdent  

f ined  a s  t h  For  t h i s  r e p o r t  lLaxLn;-m Credible  Accident i s  d event 

which could r e l e a s e  the g r e a t e s t  amount of  t r i t i u m  t o  u n r e s t r i c t e d  

a r e a s  i n  24 consecutive hours.  

God" a r e  n o t  inc1ud.ed i n  t h e  evalu2t ions t o  determine t h e  maximum 

F o r  purposes o f  t h i s  r e p o r t  "Acts o f  

c r e d i b l e  acc ident .  F i r e  o r i s i n a t i n g  w i t h i n  the b u i l d i n g  i s  included 

i n  t he  determinat ion o f  maximum c red ib le  accident.  

Desc r ip t ion  o f  niaximlm credib le  acc ident  

The maximian c r e d i b l e  acc ideni  i n  t h i s  f a c i l i t y  would be t h e  r e l e a s e  
a 

of t h e  t o t a l  working vo2mie o f ' , t r i t i m  f'ron: t h e  tritiwn handling 

equipment. 

would be c a r r i e d  by t h e  v e n t i l a t i o n  exhaust system out through the 

. .  

Such an  accident  cou-ld r e l e a s e  4.000 c u r i e s  o f  t r i t i u m  which 

exhaust stack-. 

The foil t r i t i a t i n g  equipment and t h e  luminous tube  f i l l i n g  

equipnent each have a tritiurn working volume o f  4,000 cur ies .  

s e p a r a t e  headings, a d i scuss ion  of  acc ident  p r o b a b i l i t y  f o r  each 

Under 

uni t  i s  presented,  

The r a d i a t f o n  hazard which could b e  generated i s  ind ica t ed  by the 

c a l c u l a t e d  va lues  i n  Table 11. 
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c T A B 3 3  I1 

Maximum T r i t i u m  Concentratiops a t  Po in t s  or  
I n t e r e s t  FolloxLng a Release o f  4000 Ci/24 Hours 

Atomospheric Wind speed P o b t  of I n t e r e s t  pCi/cc 2 4 - h ~  Feet dovmnT;.rind 
s t a b i l i t y  XPR average from s t a c k  _- 

2 plume c e n t e r l i n e  1 10-3 260 very s table  

plume c e n t e r l i p e  7.8 x l0-h ' 320 very s t a b l e  2 

very s t ab le  

average 

2 

2 

maximum ground 

m a r r i m u n  ground 
l e v e l  

level 

6 3.2 x 10' 

1.7 x 10-4 

8690 

476 

The values in Table I1 a r e  nominal values, It i s  ex t rene ly  

u n l i k e l y  t h a t  t h e  exac t  atmospheric' condi t ions chosen here would occur  

s b - u l t a n e o u s l y  with t h e  o ther  f a c t o r s  r equ i r ed  t o  produce t h e  maxinm 

c r e d i b l e  acc ident ,  i '  

. .  
. - -  

As can b e  seen f r o m  t h e  t a b l e ,  average weather condi t ions  w i t h  a low 

wind speed c r e a t e  t h e  h ighes t  ground l e v e l  r a d i a t i o n  hzzard. 

Bloomsburg a rea ,  such condi t ions a r e  extremely u n l i k e l y .  

wind speed f o r  all months i s  well above 2 m i l e s  p e r  hour. 

Local C l h a t o l o g i c a l  D a t a  published by Environment Science Serv ices  

Adminis t ra t ion  f o r  1967 a t  t h e  1k7illiamsport, Pennsylvania z i r p o r t  shoas 

a mean annual wind speed of 8.1 miles an hour. 

Septennber had t h e  low mean hourly speed by t h e  mor?_th.- It was 608 m i l e s  

per  hour i n  each nonth.  Keteoro lcz ica l  condi t ions a t  31oo~?sburg  a r e  

very  s imilzr  t o  those a t  X i l l i m s p o ~ t  because t h e  genera l  topogi>aphy 

i s  s i m i l a r  and t h e  r i v e r  va l l eys  run i n  t h e  sane  ger,erzl d i r e c t i o n ,  

I n  the 

The average 

A review of 

July,  August and 
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The p r e v a i l i n g  wind d i r e c t i o n  a t  ‘iYilliamsport i n  1967 was west 

f o r  a l l  months except  February and September wherz it becane west 

nor t hw e s t  

. .  i ’  . .  

. . -  

- .. 
I .  
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OPE23ATION OF TUBE FILLING E'iUIPK3TT 

Desc r ip t ion  of equiDment 

This  system c o n s i s t s  b a s i c a l l y  of  a n  u l t r a  h igh  vacum sgstm t o  

remove t h e  a i r  from t h e  tubes  t o  b e  f i l l e d ,  A tritimn supply s e c t i o n  

w i t h  a uranium t r i t i d e  conta iner  a s  t h e  source  of t r i t i u m  f o r  f i l l i n g  

t h e  tubes  and a high s e n s i t i v i t y  bellows type  p r e s s u r e  gauge. 

back" s e c t i o n  which u t i l i z e s  a uranium contair ,er t o  remove t h e  tritium 

A "pul l -  

from the  system and from t h e  unused p o r t i o n  o f  the tubes t h a t  have been 

f i l l e d ,  There a r e  cross-over  l i n e s  connecting t h e  pull-back s e c t l o n  

and t h e  f i l l  s e c t i o ~ .  The tritium i s  reclaimed by heat ing  the urznium 

pul l -back con ta ine r  and absorb ing  t h e  relezsec! tritium on t h e  urmium 

t r i t i d e  supply coa ta iner .  

T h e  s y s t e m  i s  a smi-automatic Sorpt ion  and Ion  pumped system that 

. .  i '  

. .  

c o n s i s t s  of  t h r e e  modules designed t o  o p e r a t e  under a s i n g l e  exhaust 

hood. A c e n t r a l  tritium supply sec t ion  and pull-back s e c t i o n  a r e  used 

f o r  a l l  t h r e e  modules, Each module fills and s e a l s  a group of f o r t y  

tubes on' a manifold per cycle. Each module i s  expected t o  cyclt? t h r e e  

t i m e s  p e r  shift f o r  a t o t a l  o f  t h r e e  hundred and s i x t y  f i l l e d  tubes. 

The sorption pump absorbs and holds 211 panped gases mith t h e  

except ion o f  h e l i a n  while it i s  a t  l i q u i d  n i t rogen  temperature. The 

gases ,  as they  are removed during t h e  r e a c t i v a t i o n  o f  t h e  so rp t ion  puqp, 

. .. 



32 . .  
,- 

. .  . .  

a r e  scrubbed t o  remove any 

exhaust hood. The i o n  p m p  c o l l e c t s  and permanently holds a l l  puiiped 

gases,  

tritium present ,  be fo re  r e l e a s e  t o  'the 

A s i n g l e  ope ra to r r s  a t tendance i s  r equ i r ed  a t  each module during 

loading, s t a r t  of t h e  aQtomat5-c pumping sequence, t h s  dura t ion  o f  t h e  

fill cycle,  t h e  s ta r t  o f  t h e  s e a l i n g  operat ions,  and t h e  s t a r t  of t h e  

pull-back and pump sequence. The system i s  designed s o  t h a t  i n  the  

event of a l eak  dur ing  %he tritium f i l l  c y c l e  o r  t h e  sea l ing  ope ra t ion  

on any module, a l l  valves  a r e  au tomat ica l ly  c losed  except the va lve  to 

t h e  pul l -back s e c t i o n s  which opens and r e t r a c t s  the tritium i n t o  t h e  

uran'ium container.  This emergency pull-back procedure may b e  manually 

a c t i v a t e d  by the. opera tor  a t  anyytime t h a t  it i s  necessary, The 

system i s  designed so  that a l P ' v a l a e s  may be manuall,g operated o r  bg- 

passed when necesszrye 

The s e a l i n g  of t h e  g l a s s  tubes i s  accomplished by focused i n f r a r e d  

r a d i a t i o n .  The tubes  a r e  annealed by t h e  unfocused r a d i a t i o n  t h a t  is 

emit ted by t h e  lm?s. 

A tritium a i r  monitor i n s t a l l e d  i n  t h e  hood exhaust systern a l e r t s  

t h e  o p e r a t o r  t o  any r e l e a s e  o f  tritium, a l s o  a t  a pre-set  l e v e l  i n i t i a t e s  

t h e  emergency pull-back sequence as previous ly  described, T h e  system 

i s  designed t o  be f a i l  safe. I n  event of a power f a i l u r e  o r  a 

compressed a i r  f a l l u r e ,  a l l  t h e  automatic va lves  w i l l  close,  Earma1 

bypass va lves  nay then be opened tc r e t c r n  the triti!m t o  t h e  uraniuin 

conta iner ,  i f  necessary,, 
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T h i s  system has b-een designed to encomppass high q u a l i t y  

materials of cons t ruc t ion ,  most modern techniques o f  assembly, and 

sa fe  and easy o p e r a t i o n  and maintenzncec 

. . .  

. _  
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DISCUSSION OF POTEhTIAL RADIATION U Z A R D  

FROM OPZ2AT IOH OF LUMINOUS TUBE FILLING EQUIPXENT 

Accidental  r e l e a s e  o f  tritiurf. from new f i l l  system 

There a r e  f o u r  poss ib l e  p o i n t s  o f  a c c i e e n t a l  r e l e a s e  of trltiun from 

t h e  new f i l l  system. 

occuFrence, t h e  f i r s t  be ing  t h e  m o s t  f r e q u e ~ k ,  

1 )  

These a r e  l i s t e d  i n  t h e  o r d e r  o f  p r o b a b i l i t y  of' 

A l e a k  a t  t h e  g l a s s  t o  meta l  s ea l ,  Our experience i n  3 y e a r s  

ope ra t ing  t h e  e x i s t i n g  systern shows that this would never 

exceed 10 m C i  p e r  hour and that  t h e  du ra t ion  a t  t h i s  l e v e l  

would never be  longer  t h a n  5 minutes,, 

2) Cornplete rup tu re  o f  a Ube  while on t h e  manifoldc 

b e  an estimated 4.00 95 o f  tritium i n  this s e c t i o n  a t  less than 

atmospheric pressure.  

There w i l l  

The ope ra t ing  schgdule o f  t h i s  system 

i s  such  t h a t  t h e  opera tor  - m u s t  be  present  wh i l e  t h e  tritium 

is i n  tbLs sect ion.  It cannot b e  v i s u a l i z e d  how it would be 
- 

. p o s s i b l e  t o  l o s e  i n  excess of 50 C i  with t h e  exergency 

procedure t h a t  w i l l  be s e t  up. 

Leaks i n  t h e  gas handling s e c t i o n  o f  t h e  system. 

ra te  wou-Id never exceed 5 m C i  per  hour with a maximuni  

3 )  The re lease  

duration of 10  minutes. 

Operator error .  4) This i s  veqq un l ike ly  t o  occur, due t o  t h e  

system f a i l  s a f e  automation. If an  operator or t h e  4 

autcmation o f  t h e  s y s t e n  f a i l e d ,  t h e  tritium wourld s i t h e r  be  

contained i n  the  ion pump or t rapped i n  t h e  so rp t ion  pump. 

A s p e c i a l  emergency procedure ~ 5 1 1  be s e t  up t o  s t r i p  this 

absorbed tritium from t he  s o r p t i o n  pm?,  i f  t h i s  shoul6 occuro  



D3SCRIFTION O F  FOIL TRITIATLXG PROCESS 

Descr ip t ion  o f  equipment 

Ex i s t ing  equipment i s  descr ibed he re  because design f o r  new 

equipment has no t  been es tab l i shed  yet. 
* 

Metal f o i l s  a r e  t r i t i a t e d  i n  a quar tz  p o t  v i t h  a n  absolu te  p re s su re  

not g r e a t e r  t h a n  two-thirds atmospheric pressure.  

T r i t i u m  gas i s  s to red  on uranium i n  s t e e l  pots .  It i s  moved by a 

d i f f u s i o n  pump/mechanical pump system which i s  used t o  evacuate the 

system. 

T r i t i u m  i n  exhaust from t he  system i s  passed through . .  an o i l  

demister ,  a molecular s i eve  t o  remove t r i t z a t e d  aa%e12, a copper oxide 

furnace  t o  ox id i ze  gaseous t r i t i u m ,  and through a second molecular s i e v e  

t o  a s s u r e  capture  of a l l  tritium, 

The cornplete system i s  enclosed i n  a g loveboxah ich  i s  exhausted 

through a tritium renoval t r a f n  t o  t h e  exhaust stack. 

Discussiorr of p o t e n t i a l  r ad ia t ion  hazard from ogerat ion 
o f  f o i l  tritiating equ imen t  

The m o s t  probable acc idsn ta l  r e l e a s e  of' tritium from t h i s  equipment 

would be  t h e  loss o f  100 t o  150 c u r i e s  d w i n g  an i n i t i a l  s t e p  i n  the  

process  when a small amou~t  of tritium i s  moved fTorri 

t o  t h e  quar tz  impregnztion pot t o  t e s t  t he  systan. The r e s u l t i n g  

concent ra t ion  i n  t h e  envi roment  would be .Ch t i n e s  t h e  values  i n  

the  s toyage po t s  
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Table I1 i f  a l l  scrubbing of e f f l u e n t  tritium a t  t h e  glovebox f a i l e d .  

I n  a nea design, t h e  capaci ty  of  t h e  glovebox e f f l u e n t  scrubbing system 

would be redesigned t o  a capac i ty  t o  capture  tritium leaks a t  the glove- 

' box o u t l e t  po r t ,  

As was explained under DescriDtion 7 o f  Gquipment, tritiuni which. i s  

f lushed from t h e  equipment a s  an i n e v i t a b l e  consequence o f  p r o c e s s i r ?  

i s  captured by a molecular sieve-copper oxide system. 

New equipment would be designed t o  provide "tritium capture" 

capac i ty  t o  r e d m e  t h e  r e l e a s e  hazard .as  much as  reasonable  c o s t  will 

e 
4 

. .. . .  i '  . .  

t .  .. 
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DZSCRIPTION OF EC$JIPXCl~!T FOE SPECIAL LUMIEO3S TUBES 

Descr ip t ion  of equipment 

The de ta f l s  of t h i s  equir>;nent have n o t  been developed. It w i l l  

be a s m z l l  gas f i l l i n g  u n i t  designed f o r  developxent vroi7lr and s h o r t  

productron runs of s p e c i a l  items. 

Performance specZf ica t ions  will r e q u i r e  t h a t  the maximum c r e d i b l e  

a c c i d e n t a l  release not  cause u n r e s t r i c t e d  a r e a  concent ra t ions  i n  

excess of 500 X u n r e s t r i c t e d  a rea  lbit and that  t h e  most probable 

ope ra t ing  a c c i d e n t  r e l e a s e  not cause concentrat ions i n  excess  o f  

u n r e s t r i c t e d  a r e a  1LuIts.. e 
I 



Desc r ip t ion  o f  equipment 

The e f f l u e n t  s t a c k  w i l l  b e  monitored by a t r a i n  o f  monitors t h a t  

inc ludes  a p a r t i c u l a t e  f i l t e r ,  an i o n i z a t i o n  chanber, and a water  

impinger. The p a r t i c u l a t e  f i l t e r  w i l l  be counted d a i l y  Pn a 

p r o p o r t i o n a l  counter;  t h e  water inp inger  s a z p l e  w i l l  be  counted d a i l y  

i n  a l i q u i d  s c i n t i l l a t i o n  counter; t he  i o n i z a t i o n  chanber output  w i l l  

be recorded continuously on a cha r t  recordsr ,  

The i o n i z a t i o n  chamber w i l l  be a 14.8 l i t e r  Applied Health Physics 

u n i t  f e e d i n g  t h e  s i g n a l  t o  a Czry 4 C l  v i b r a t i n g  r e e d  e lec t rometer  

which a c t i v a t e s  

Discussion o f  e f f l u e n t  s t ack  monitor ing 

.) 

recordfng pen dn a Honepe l1  c h a r t  recorder .  
I '  

T h e  e f f l u e n t  s t ack  xi11 be monitored continuously - 24 hours a day. 

As c u r r e n t l y  p l a m e d ,  t he  monitoring equipxent W i l l  have a nominal 

s e n s i t i v i t y  of 1 x pCi/cc f o r  tritiuri i n  a5.r. It w i l l  be sampling 

+ a s t ack  f l o w  a t  a l o c a t i o n  i n  t h e  s t a c k  t o  produce a r e p r e s e n t a t i v e  
> I  
, \  

i ' sample df stack e f f l u e n t ,  

An ins tan taneous  alarm system ad jus t ab le  t o  predetermined l e v e l s  

will be a t t ached  t o  the  monitor ing s y s t a .  
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Experzence has shown that t h e  r a t i o  of  tritium a c t i v i t y  as 
. 

It i s  poss ib l e ,  par . t iculate ,  water soluble ,  aod gas i s  fairly constant .  

t he re fo re ,  t o  i n t e g r a t e  t r i t i u m  e f f l u e n t  recorded by the i o n i z a t i o n  

chamber and c a l c u l a t e  t h e  t o t a l  tritiim e f f l u e n t  from a l l  t h r e e  typesa  ' 

. .  .. . i '  . .  
. _  . .  .. 
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. 
ROOM A I R  X C N I T O 3 I M G  

Discussion of room a i r  monitoring 

During t h e  f i r s t  few months o f  ope ra t ion  i n  t h i s  f a c l l i t y ,  i t  i s  

planned t o  do continuous a i r  monitoring f o r  triti-m, i n  each  room of t h e  

r a d i o i s o t o p e  a rea  by u t i l i z i n g  seve ra l  JoYmston T r i t o n  u n f t s  t o  provide 

a record  o f  tritium l e v e l s  and t o  pliovide alarm capab i l i t y .  

Water inp inger  samplers w i l l  a l s o  be u t i l i z e d  ex tens ive ly  f o r  

s e v e r a l  months t o  provide da ta  which can be  compared wi th  the T r i t c n  

samp 1 e r  data .  

From t h e  da ta  c o l l e c t e d  durir?g t h e  first sevsral  months o f  

opera t ion ,  a determinat ion  nil.^' be made a s  t o  the need and design of 
. _  . -  

a permanent air moni.toring system which would opera t e  from a "house 

vacuum" sys t an. 

c 
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. 
F I R X  COIlTR3L IN WdIOIS9TOT9 A 3 3  

Desc r ip t ion  o f  equipment 

An automatic s p r i n k l o r  sys ten  and cons t ruc t ion  o f  t h e  Su i ld ing  

w i l l ,  of course,  be designed t o  mest zppl icable  l o c a l  f i r e  c o n t r o l  

codes. I n  t h i s  f a c i l i t y ,  howsa r ,  the  e f f e c t  o r  automatic sprixkler 

spray must be c a r e f u l l y  analyzed. First, it may not be d e s i r a b l e  t o  

s p r i n k l e  equipnent such a s  t h e  tube f i l l i n g  s y s t e x  becaxse unplanned 

c losed  c i r c u i t s  might s e t  up an  undesirable va lv ing  sequence. Some 

automatic shutdown of t h e  t r i t im  processing equipment w i l l  have t o  

b e  coupled with t h e  s p r i n k l e r  system. 

, 

Another f a c t o r  t o  be evalpated i s  the eff'ect o f  automatic 
. .  

sprinkl5.ng on s t a c k  e f f l u e n t  tsmperatme.  

is lowered, t h e  d i spe r s ion  of e f f l u e n t ,  d i l u t i o n  f a c t o r ,  i s  reduced 

s i gni f i c a n t  ly. 

If t h e  s t a c k  e x i t  t a p e r a t u r e  

S e l e c t i o n  o f  m a t e r i a l s  and procedural  con t ro l s  w.ll i l l  b e  u t i l i z e d  

t o  preve,*lt t h e  accumulation of f lam.able m a t e r i a l s  i n  t h e  r ad io i so tope  

a r e a o  
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Airborne contan ina t ion  exposure monitoring 

Durinz i n i t i a l  opera t ing  periods,  b rea th ing  zone samples w i l l  b e .  

Once t h e  operatior,  o f  a p i ece  of ob ta ined  for t h e  personfie1 invc lved ,  

equipnent i s  s t a b i l i z e d ,  i t  i s  planned t o  use s t a t i o n a r y  samplers 

l oca t ed  i n  each roo%. Current ly ,  i t  i s  planned t o  draw a i r  f r o m  each 

work s t a t i o n  i n  a room t o  a c e n t r a l  room satn9ler t o  o b t a i n  a daily 

i n t e g r a t e d  sample for t h e  room. This  program would be coordinated 

with t h e  program discussed under -- Room A i r  Monitoring, 

The sampling f o r  personnel  rnonitorifig would i n i t i a l l y  be  

by use o f  Johnston T r i t o n  u n i t s  and personal  water impinger u n i t s o  

If t h e  i n i t i a l  da t a  j u s t i f y  t h e  need, a sgs ten  o r  k a m e  chambers o r  

permanently i n s t a l l e d  J o h n s t o n  Tr i tons  will be provided as p a r t  OF 

a permanent system. 

performed 
4 

I ‘  

Bioassay Drogram 

I n i t i a l l y ,  d a i l y  urine samples 

a rea  will be analyzed f o r  tritium, 

program w i l l  b e  analyzed t o  def ine  a permanent r o u t i n e  tritium 

u r i n a l y s i s  progrzm, Ir, any case, a l l  rad io iso toFe  a r e a  workers w i l l  

be r eques t ed  t o  submit a minimun of one u r i n e  sample each work week for 

tritium ana lys i s ,  

f‘roltl each vlork i n  the  r ad io i so tope  

Data from t h e  d a j l g  urine sample 
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