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Transmitted herewith f o r  appropr i a t e  enforcement a c t i o n  is the 
s u b j e c t  i n spec t ion  r e p o r t  involving uncorrected and r e c u r r e n t  
i t e m s  of noncompliance. 

--\ 

The i n s p e c t o r  noted.improvement i n  t h e  c o n t r o l  and removal of 
contamination throughout the f a c i l i t y .  However, the l i c e n s e e ' s  
p rogress  i n  the a r e a  w a s  s t i l l  found t o  be inadequate  as 
evidenced by his  records  showing excess ive  t r i t i u m  contamination 
each t i m e  h e  surveyed the u n r e s t r i c t e d  a r e a s  l ead ing  t o  h i s  
t r i t i u m  handl ing a reas .  The i n s p e c t o r ' s  f i nd ings  of alpha 
contamination i n  the u n r e s t r i c t e d  areas and i n  the i n a c t i v e  
restricted areas a l s o  i n d i c a t e s  t h a t  t h e r e  i s  a need f o r  m o r e  
f requent  and-d i l igevt  surveys and decontam'nation i n  these  areas. 

c+ 
The l i c e n s e e ' s  f a i l u r e  t o  conduct an adequate survey of the 
concen t r a t ion  of a i rbo rne  e f f l u e n t s  i n  the u n r e s t r i c t e d  a r e a  
i s  a r e c u r r i n g  i t e m  of noncompliance of long-standing. The 
i n s p e c t o r  noted tha t  s o m e  e f for t  toward the s o l u t i o n  of t h i s  
problem had been made, Meteorological d a t a  from the Wil l iamsport  
A i r p o r t ,  30 m i l e s  northwest of t h e  p l a n t ,  had been app l i ed  t o  
their d i l u t i o n  and d i s p e r s i o n  c a l c u l a t i o n .  The roof  of their  
main bu i ld ing  had been e f f e c t i v e l y  r e s t r i c t e d .  However, a s  i n  
the p a s t ,  their  effor ts  toward achieving compliance have been 
minimum and token e f f o r t s .  They enclosed s o m e  of their  s t a c k s  
i n  a r e s t r i c t e d  a r e a ,  o t h e r s  cont inue t o  d ischarge  i n t o  un- 
restricted areas. Having f a i l e d  t o  c a l i b r a t e  their e f f l u e n t  m o n i t o r s  
they  have only  an approximate knowledge of the concen t r a t ions  b e i q  
d ischarged  t o  the environment. 
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Your enforcement let ter of September 19 ,  1968, informed the 
l i c e n s e e  t h a t  the u s e  of d i f f u s i o n  c a l c u l a t i o n s  was inappropr ia te  
un le s s  his s t a c k s  discharged w i t h i n  the r e s t r i c t e d  area. 
Accordingly,  s i n c e  t h e i r  u s e  cont inues  t o  be inappropr i a t e ,  &t - -  
may be i r r e l e v a n t  to comment on t h e  v a l i d i t y  of applying un- 
coFrZEE&d, i d e a l i z e d  c a l c u l a t i o n s  t o  - the d i s p e r s l o n  - ___ - sXE5Ya-n tha t  
resul ts--from the s h o r t ,  weather capped stacks and close ol5SX%uc--- 
t i o n s  t o  the free f l o w  of the e f f l u e n t s  t h a t  are found a t  the 
l i c e n s e e  I s p lan t .  

The i n s p e c t o r  noted t h a t  t h e  l i c e n s e e  had g e n e r a l l y  decreased 
the t ime l a g  between c o l l e c t i o n  and eva lua t ion  of personal a i r  
sampling data. However, i n  the i n c i d e n t  involv ing  americium-241 
exposure,  i n  removing the ductwork from the Radium-Americium 
Laboratory,  the l i c e n s e e ' s  f a i l u r e  t o  ob ta in  prompt eva lua t ions  un- 
ques t ionably  cont r ibu ted  t o  the increased  exposure of the workers . 
As i n d i c a t e d  i n  the r e p o r t ,  the inspec to r  informed the l i c e n s e e  
tha t  he would probably be cited for having fa i led  t o  remove- 
from risk of exposure a f t e r  having found that  the concent ra t ion  
of americium-241 i n  h i s  u r i n e  exceeded their t o l e r a n c e  l e v e l  of 
0.9 dpm per  24 hour  sample. However, af ter  f u r t h e r  cons ide ra t ion ,  
it was concluded t h a t  the l i c e n s e e ' s  l i m i t  w a s  more r e s t r i c t i v e  
than 10  CFR 20.103(a). Fu r the r ,  the Helgeson counts  (desp i t e  our 
in-house reserva t ions  of their  va lue)  of 6 and 9 nanocuries i n  . 
March and October, 1968, r e s p e c t i v e l y ,  and the records of l o w  
b r e a t h i n g  zone concent ra t ions  for Baker provide a reasonable  
defense for t h e  l i c e n s e e ' s  p o s i t i o n  i n  t h i s  matter. 

It is  expected t h a t  the l i c e n s e e ' s  response t o  an enforcement 
le t ter  w i l l  present  their  ~ i n e n t - m e _ , < a n t i ~ - i p a t e d _ p s - ~ ~ ~ ~ -  1, 
1969) as an extenuat ing circumstance w i t h  respect t o  their  
v i o l a t i o n s  and as s u i t a b l e  c o r r e c t i v e  a c t i o n  for the fu tu re .  
W i t h  r egard  t o  the de termina t ion  of the concen t r a t ion  of a i rbo rne  
e f f l u e n t  i n  the u n r e s t r i c t e d  area and their  a b i l i t y  t o  c o n t r o l  
t h e  spread  of contamination, such a conten-t&on -is probably v a l i d .  

L--------- -- - --- However, t h e  change of l o c a t i o n  of opera t ions  w i l l  not  be a 
panacea; their f a i l u r e  t o  prep lan  ope ra t ions ,  t o  ob ta in  prompt 
hazard eva lua t ions ,  and t o  conduct t ime ly  pos t - inc ident  eva lua t ions  
i s  a m a t t e r  of personnel d i s c i p l i n e .  

.--... --.-- 



Despite the f a c t  t h a t  the l i c e n s e e  has f a i l e d  t o  proper ly  
eva lua te  the a i r b o r n e  t r i t i u m  concent ra t ion  i n  the u n r e s t r i c t e d  
a r e a s ,  w e  b e l i e v e  that  *this i n s ~ ~ ~ i ~ ~ d i d _ n o t _ r e v e a l  _any - f a c t s  
which would I__--.._- i n d i c a t e  - that  --the  licensee!^ -program p r e s e n t s  a 
s a t  t o  h e a l t h  and _. s a f e t y ,  .-.- I n  the absence of an adequate 
t r i t i u m  " e v a h a t i o n  by the l i c e n s e e  CO: I discounts  the a c t u a l  
t h r e a t  t o  the u n r e s t r i c t e d  area on the following facts: 
(1) It is  u n l i k e l y  that  the l i c e n s e e ' s  e s t i m a t e  of the q u a n t i t y  
of a i rbo rne  t r i t i u m  d ischarged  f r o m  the s t a c k s  is i n  e r r o r  by 
m o r e  than a factor of 2 ,  It i s  u n l i k e l y  that  the dura t ion  
of occupancy w i t h i n  the u n r e s t r i c t e d  area enc losed  by the l i c e n s e e ' s  
p roper ty  l i n e  is g r e a t e r  t h a n  40 hours per week, and (3)  A d i l u t i o n  
factor of a t  least  20 could  be reasonably a p p l i e d  t o  the e f f l u e n t  
concent ra t ion  a t  the l i c e n s e e ' s  p roper ty  l i n e .  

. ,__ I^ - 

(2) 

The l i c e n s e  w i l l  be re inspec ted  after corrective a c t i o n  has  been. 
taken. 

fl27 + 
P, R, Nelson 
Senior  Reactor Inspec tor  

Enclosure : 
o r i g  3- 2 cys  r p t  I 
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COMPLIANCE INSPECTION REPORT -. ' I  - I  - 

I. Name and address of licensee I 2. Date of inspection 

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

I April 28 - May 2, 1969 

I 4. IO CFR Part(s) applicable 

20, 30, 32 ' 

5. License number(s), issue and expiration dates, scope and conditions (including amendments) 

License No. Issue Date 

3 7 - 0003 0- 02 
Amend. 33 (amends l icense in  its  entirety)  

4/26/67 

Amend. 34 I 9/26/67 

L Amend. 35 6/27/68 

37-00030-07 2/27/67 
Amend. 1 (amends l icense i n  i t s  entirety)  

I 

Amend. 2 7/25/67 

, -  
I _ .  

.... . . . . .  

Expiration Date 

5/31/69 

5/31/69 

5/31/69 

4/30/69 

8/31/67 

. .  
, . .> .  

?.i .._. .- . .- ~ -.i: . , 
. .  . .  ..:. ..... . .  

1 . _  . 

L i c  Nos 37-30-2 and -7: 

GL-253 - I n i t i a l  
July 8-12, 1968 

. '  -- 
W N 8  SHOULD BE SET FORTH IN A SEPARATE COVERING MEMORANDUM 

..... . . . . .  (" '  . . . . . . . . . . . . . . . . . . . .  -.,-'-,-.. -. ' ' .  . .... ..,, -,.- <.. ,.,, :::*r,.u,- . . , .  
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ITEM 6 CONTINUED 

License Number 37-00030-02 (cont 'd)  

determination of the  concentrat ion of t r i t i u m  i n  u n r e s t r i c t e d  areas re- 
s u l t i n g  from e f f l u e n t s  from the  Tri t ium Building i s  inappropr i a t e  s ince  
t h i s  s t ack  does no t  discharge wi th in  a r e s t r i c t e d  a rea .  (see paras  28 
and 29). 

. Pursuant t o  10 CFR 20.106(d), the  use  of d i f fus ion  c a l c u l a t i o n s  i n  the  

"'3. The a i rborne  e f f l u e n t  monitoring systems have no t  been c a l i b r a t e d  (see 
para 59 and 61). 

dt. The sum of the  concent ra t ions 'o f  a i rborne  americium-241 and t r i t i u m  i n  
'/-I 3 1 R h m  

u n r e s t r i c t e d  areas w a s  no t  determined (see para  60). 

Contrary t o  10 CFR 20.201(b) surveys were not  conducted t o  in su re  t h a t  con- 
tamination l e v e l s  i n  re did not  exceed those spec i f i ed  i n  your Standard 
Operating Procedure 27,  a document incorporated i n  License Condition No. 18G 
(see paras. 1 7 ,  18, 70-73, 82, 83. 

Contrary t o  10 CFR 20.301 "General requirement", r e f u s e  conta in ing  de tec t ab le  
quan t i t i e s  of l i censed  material w a s  discarded a s  w a s t e  i n  the  u n r e s t r i c t e d  
a rea  t o  the  r e a r  of the  Etching Buildings (see para  84). 

Contrary t o  10 CFR 20,20l(b) adequate eva lua t ions  were n o t  made t o  insure  
compliance w i t h  10 CFR 20.103(a) "Exposure of ind iv idua l s  t o  concentrat ions 
of rad ioac t ive  ma te r i a l  i n  r e s t r i c t e d  areas" i n  t h a t :  

' 1. Adequate preplanning of the  disassembly of the  ductwork i n  the  americium 
radium a r e a  was no t  made (see paras 37, 38 and 44) .  

Determination of t he  concentrat ion of a i rborne  r a d i o a c t i v i t y  i n  the  re- 
s t r i c t e d  a r e a  w e r e  no t  made i n  s u f f i c i e n t  t i m e  t o  prevent  t he  continued 
overexposure of t h e  workers (see para  39 t h r u  41 and 44). 

2. 

>;' [A'\ 3. Timely bioassays of the  personnel involved in t h i s  opera t ion  w e r e  not  

4 
" License Number 37-00030-07 

performed (see paras  41 and 44).  v 

a. Contrary t o  10 CFR 20.201(b) "Surveys", adequate eva lua t ions  were not  made t o  
insure  compliance wi th  10 CFR 20.106(a) "Concentrations i n  e f f l u e n t s  t o  un- 
r e s t r i c t e d  a reas"  i n  t h a t :  

... 
i 
(, 

4. 

* I 3  

. ,  

J4 

The app l i ca t ion  of conventional d i f f u s i o n  formulas i n  determining the  con- 
cen t r a t ion  of a i rbo rne  ma te r i a l  i n  u n r e s t r i c t e d  areas is inappropr ia te  under 
the  circumstances which o h w i n  a t  t h i s  s i t e  un le s s  such formulas a r e  ex- 

pat te rns  which r e s u l t  from the  s t r u c t u r e s  i n  c l o s e  proximity t o  the s tacks  
(see paras  30 and 31). 

tensively modified- to account for the aerodynamic distortions of the flow 

Pursuant t o  10 CFR 20.106(d), the  use of diffusion c a l c u l a t i o n s  i n  the  
determination of t h e  concentrat ion of t r i t i u m  i n  u n r e s t r i c t e d  a reas  r e -  
sul t ing  from e f f l u e n t s  from the  Tri t ium Building i s  inappropr ia te  s ince  
this stack does not  discharge within a r e s t r i c t e d  a rea .  
and 29). 

( paras  28 

The a i rborne  e f f l u e n t  monitoring systems have not  been ca l ib ra t ed  (see 
para 59 and 61). 

The sum of the  concentrat ions of a i rborne  americium-241 and t r i t i u m  i n  
un res t r i c t ed  areas were not determined (see  para  60) .  

... - ,,.-, ~. .... -.. __... ... . .. . . ... . . . .. ...- ~. 
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' .PARTS'20, 30 and 32 INSPECTION 

UNITED STATES WDIUM CORPORATION 
4150 Old Berwick Road 
Bloomsburg, Pennsylvania 17815 

Dates of Inspect ion:  A p r i l  28 through May 2 ,  1969 

Persons Accompanying Inspec tor :  

M r .  D. MacDonald, Pennsylvania Department of Health 

Persons Contacted: 

W. E. Umstead, Bloomsburg Division Manager 
0. L. Olson, Di rec tor  Nuclear Products Division, RSO 

I J. D. McGraw, Health Phys ic i s t  
C.  W .  Wallhausen,. Co U. S. Radium Corp. , 
J. G. Mac€Iutchin,-an, I so tope  Corn,- 
R. C.  Sorenson, Pres ident  (by telephone, June 16, 1969) 

I 
I 

DETAILS 

Background Information 

9. The last previous inspec t ion  of License Numbers 37-30-2 and -7 showed uncorrected 
and recur ren t  i t e m s  of noncompliance and w a s  reported on form AEC-417. By le t ter  
dated September 19, 1968, C0:HQ n o t i f i e d  the  l i censee  of two i t e m s  on noncompli- 
ance f o r  each of t h e  two l i censes  and asked f o r  comment on three mat te rs  r e l a t i n g  
t o  h e a l b a n d  sa fe ty .  The l i censee  responded by letter dated September 19, 1968. 
C0:HQ acknowledged t h i s  response i n  i t s '  le t ter  of October 28, 1968 and informed 
the  l icensee  t h a t  h i s  c o r r e c t i v e  a c t i o n  would be reviewed dur ing  the  next  inspec- 
t ion.  

10. The Lic,ensee's c o r r e c t i v e  ac t ion  w a s  reviewed and the  c u r r e n t  s t a t u s  of these  
matters i s  shown below. 

License Number -2 

11. I t e m  number 1, f a i l u r e  t o  c o l l e c t  b rea th ing  zone samples whi le  A l l a m  w a s  handling 
1,000 C i  of t r i t i u m  as t i tan ium t r i t i d e  and i n  t r i t i a t i n g  m e t a l i c  f o i l s .  

12. Licensee 's  Response - No surveys were conducted f o r  the  t r i t i d e  because none of 
t h e  ma te r i a l  has  been handled s ince  November 1966. I f  the  opera t ion  i s  resumed 
s u i t a b l e  surveys and c o n t r o l s  w i l l  be employed. With regard t o  the  t r i t i a t i n g  of 
me ta l i c  foils; t h i s  opera t ion  has been ex tens ive ly  monitored s i n c e  the inspec t ion  
and the  breathing zone and u r ine  da ta  shows no s i g n i f i c a n t  uptake.  - 

13. The inspector  v e r i f i e d ,  by inspec t ion  of records,  t h a t  the l i c e n s e e ' s  statements 
w e r e  t rue .  H e  informed Olson and McGraw t h a t  i f  surveys had been conducted while  
A l l a m  w a s  preparing t i t an ium t r i t i d e  t a r g e t s  a-defessive response wou Id  have been 
appropriat-e, b u t  inclusion of the statement tha t  no surveys had been conducted 
because no work with  the t r i t i d e  had been performed i n  the  p a s t  20 months w a s  
i r r e l e v a n t  t o  the  c i t a t i o n s ,  s ince  of course the  Commission w a s  concerned wi th  
the  t i m e  period when A l l a m  w a s  handling the t r i t i d e  not  t he  per iod when no 
t r i t i d e  was being handled. 
t h e  f a c t  t h a t  although A l l a m ' s  t r i t i a t i n g  opera t ions  had been found t o  be w e l l  
con t ro l l ed  t h i s  d id  n o t  excuse the  l i c e n s e e ' s  previous f a i l u r e  t o  survey. 
Olson s t a t e d  t h a t  he  concurred wi th  the  inspec tor ' s  observat ions.  

/? 

The inspec tor  a l s o  d i r e c t e d  Olson's a t t e n t i o n  t o  ' 

....... .., ......... ,.., ., .,,.'.,) . . . . . . . . . . .  
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14. Present  S t a t u s  - The inspec tor  noted t h a t  Ivor  Allam has  been en ro l l ed  i n  a weekly 
. t r i t i u m  u r i n a l y s i s  program s ince  t h e  l a s t  inspec t ion .  

mate average concent ra t ion  has  been 1-2 u C i / l i t e r .  
Laboratories t r i t i u m  a i r  monitor w a s  i n s t a l l e d  f n  the a rea  where metal f o i l s  a r e  
t r i t i a t e d .  He discussed the  appropr i a t e  use  of t he  monitor and t h e  i n t e r p r e t a -  
t i o n  of i t s  da ta .  
t r i t i u m  concent ra t ion  t o  which the  worker w a s  exposed bu t  he s t a t e d  t h a t  i t  d id  
provide an e a r l y  warning of a change i n  t h e  a i r  concent ra t ion  which might r e s u l t  
from a v e n t i l a t i o n  f a i l u r e  o r  an unsafe  change i n  procedures. 
s idered  t h i s  i t e m  t o  have been co r rec t ed .  

H e  noted t h a t  h i s  approxi- 
He noted t h a t  a Johnston 

Olson s t a t e d  t h a t  he r e a l i z e d  t h a t  i t  would not  measure the 

The inspec tor  con- 

15. I t e m  number 2 ,  l e v e l s  of contamination throughout t he  p l an t  exceeded the  l i m i t s  
spec i f i ed  i n  SOP number 27. 

16. Licensee’s Response - , A  vigorous program h a s  been i n i t i a t e d  t o  e l imina te  a reas  of 
f ixed  contamination. This 
program inc ludes  d a i l y  surveys f o r  d e t e c t i o n  of removable contamination i n  re- 
s t r i c t e d  areas. Areas found t o  be contaminated t o  l e v e l s  equa l  o r  h igher  than t h e  
appropr ia te  l i m i t s  of H.P. SOP number 27 are immediately placed under d i r e c t  con- 
t r o l  of t he  Heal th  Physics o rgan iza t ion  u n t i l  decontamination has  been completed - 
usua l ly  the  same working day. 

A new contamination c o n t r o l  program has  been s t a r t e d .  

17. Present S t a t u s  - The inspec tor  determined, by in spec t ion  of records  and question- 
i ng  the Health Physics S t a f f ,  t h a t  ,al l  t h e  l i c e n s e e ’ s  s ta tements  were apparent ly  
t r u e  with t h e  except ion of one r e s t r i c t e d  area (see paragraph 83) .  
t h a t  the records  d i d  no t  always show the r e s u l t s  of follow-up surveys t h a t ,  
according t o  Olson’s statement,  w e r e  made t o  v e r i f y  the  e f f e c t i v e n e s s  of decon- 
tamination, 
had been f a r  less f requent  s ince  January 1969. 
McGraw, the  va lue  of recording these,  surveys and the requirement f o r  maintaining 
the records. 

He noted 

The inspec tor  noted t h a t  t h i s  f a i l u r e  t o  record  follow-up surveys 
He  d i scussed ,  wi th  Olson and 

18. With regard t o  t h e  adequacy of the l i c e n s e e ’ s  response t o  t h i s  c i t a t i o n ,  t he  i n -  
spec tor  informed Olson and McGraw t h a t  h e r e  aga in ,  as wi th  t h e  previous c i t a t i o n ,  
t he  response w a s  p a r t i a l  and s u p e r f i c i a l .  J-IHstated t h a t  i t  w a s  p a r t i a l  i n  t h a t  
i t  i n d i c a z d  only the  a c t i o n  t h a t  w a s  t o  be taken wi th  r e s p e c t  t o  f ixed  radium 
contamination and removable contamination i n  a c t i v e  areas. A s  w i l l  be ind ica ted  
f u r t h e r  i n  t h i s  r e p o r t ,  l i t t l e  improvement w a s  made i n  de t ec t ing  and removing 
f ixed  and removable contamination i n  u n r e s t r i c t e d  a r e a s  and i n  i n a c t i v e  r e s t r i c t e d  
areas. 
because i t  f a i l e d  t o  i n d i c a t e  what prevent ive  a c t i o n  w a s  t o  be taken. As an ex- 
ample, t he  in spec to r  discussed those  r eco rds  which showed t h a t  each survey of t he  
Northeast entranceway indica ted  l e v e l s  of removable contamination r equ i r ing  c lean-  
up. He i n v i t e d  Olson and McGraw t o  compare t h e  number of hours spent i n  survey 
and clean-up versus  the  number of s tudy-hours  i t  might take  t o  prevent t h i s  con- 
tamination. 

/ 

The inspec to r  informed Olson and McGraw t h a t  T h e i r  response w a s  s u p e r f i c i a l  

The inspec tor  considered t h a t  w d - -  _ \  

License Number -7 

19. Item number 3, f a i l u r e  t o  eva lua te  radon exposures t o  j a n i t o r s  who pe r iod ica l ly  
mopped the  f l o o r  i n  t h e  old  radium sc reen ing  f a c i l i t y .  

20. License’s Response - 43 room a i r  samples were measured i n  December 1967 and Jan- 
uary 1968 and 28 room a i r  samples w e r e  measured i n  August and September 1968. 
These measurements showed t h a t  t h e  radon concent ra t ion  w a s  less than 20% of the 
l i m i t  s p e c i f i e d  i n  10 CFR 20. Following t h e  in spec t ion ,  e n t r y  t o  the  f a c i l i t y  
w a s  r e s t r i c t e d  by Health Physics and a l l  occupants w e r e  monitored and d i r e c t l y  
supervised by Health Physics. 

21. Present S t a t u s  - The inspec to r  noted t h a t  t h e  l i censee ’ s  records  showed t h a t  t he  
radium screening  f a c i l i t y  had been decontaminated t o  m e e t  t h e  l i m i t s  f o r  an un- 
r e s t r i c t e d  area, as s p e c i f i e d  by SOP number 27. Olson s t a t e d  t h a t  decontamination 
by a i r  hammer and ac id  e t ch ing  had been accomplished under Health Physics super- 
vision by personnel  who had been c o n t i n u a l l y  monitored by brea th ing  zone samplers .  
The inspector noted that  the records of the air concent ra t ion  measurements were 
not g r e a t e r  than 3 x 
Ra-226). 

uCi/ml (Appendix B ,  Table I ,  Column 1, value for soluable 
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22. The inspec tor  asked Olson and McGraw i f  they considered the  sampling of t h e  radon 
concentrat ions i n  the  f a c i l i t y  t o  be a measure of t he  concent ra t ion  t o  which the  
occupants were exposed. They s a i d  t h a t  they d id  consider  i t  t o  be a v a l i d  measure 
of personnel exposure f o r  s e v e r a l  reasons:  (I) t h e r e  w a s  a f ixed  depos i t  of 
radium imbedded i n  t h e  sur face  areas (2 )  t h e r e  w a s  a moderate flow of a i r  through 
the  area which prevented any s i g n i f i c a n t  bui ld-up of radon, and (3)  t he  70 
samples t h a t  w e r e  c o l l e c t e d  showed no s i g n i f i c a n t  v a r i a t i o n  with loca t ion  wi th in  
the  room o r  with t i m e .  The inspec tor  asked why t h i s  da t a  and eva lua t ion  had not  
been made known t o  the  previous in spec to r .  
n o t  know, s ince  they were not  p re sen t  dur ing  t h a t  phase of t he  inspec t ion .  The 
inspec tor  considered t h i s  i t e m  t o  have been cor rec ted .  

Olson and McGraw s t a t e d  t h a t  they d id  

23.  I t e m  number 4 - This c i t a t i o n  a g a i n s t  License number 7 w a s  t h e  same as I t e m  number 
2 aga ins t  License number 2. The l i c e n s e e ' s  response and t h e  present  s t a t u s  i s  
as indica ted  previously i n  t h i s  r epor t .  

24.  I t e m  A (Health and Safe ty)  - Diffusion c a l c u l a t i o n s  f o r  determining a i rborne  con- 
c e n t r a t i o n s  i n  t h e  u n r e s t r i c t e d  area may only be  appl ied  i f  the  s t a c k s  discharge 
w i t h i n  the  r e s t r i c t e d  area. 
d i f f u s i o n  ca l cu la t ions .  

Licensee 's  Response - Roof areas have been r e s t r i c t e d .  
d a t a  i s  obtained ve ry  conservat ive,  assumed parameters have been used and these  
show t h a t  t he  poin t  of maximum a i rborne  t r i t i u m  concent ra t ion  i s  below the  l i m i t s  
of 10 CFR 20. 

Val id  meteoro logica l  parameters must be  used i n  

25. U n t i l  v a l i d  meteorological  

26. Present  S t a tus  - The inspec to r  noted t h a t  t he  roof  areas of the  main bu i ld ing  
w e r e  r e s t r i c t e d  by a rope b a r r i e r  a t  t h e  roof  edge. 
posted a t  approximately 20' i n t e r v a l s  w i th  s i g n s  showing the  r a d i a t i o n  caut ion  
symbol and t h e  words Caution Airborne Rad ioac t iv i ty  Area. H e  noted t h a t  t he  only 
means of access t o  t h e  roof w a s  by ladder  from t h e  ground o r  through windows t h a t  
overlooked the  roof .  
occupancy of t he  roof w a s  p rohib i ted  except  w i th  t h e  permission of t h e  Health 
Phys ic i s t .  He s t a t e d  t h a t  a l l  persons who w e r e  allowed t o  occupy the  roof area 
w e r e  requi red  to wear brea th ing  zone samplers (see paragraph 81 f o r  desc r ip t ion  
of  t hese  samplers). 
t he  roof area each man wore such a sampler. 

He noted t h a t  t he  rope w a s  

Olson stated that a l l  employees had been n o t i f i e d  t h a t  

When t h e  in spec to r ,  MacDonald, Olson and McGraw inspected 

27. Present  S t a tus  (continued) - Olson gave t h e  in spec to r  a copy of h i s  determinat ion 
of t he  airborne t r i t i u m  concent ra t ion  i n  the  u n r e s t r i c t e d  area (see enclosure 
number 1). The inspec tor  noted t h a t  Olson 's  c a l c u l a t i o n s  determined the  maximum 
concentrat ion a t  ground level f o r  S tack  numbers 2 ,  9, 10, 11 and 14 and the  con- 
c e n t r a t i o n  a t  the  plume c e n t e r l i n e  as t h e  plume passes  over t he  U. s. Radium 
property l i ne .  
had been referenced (10 CFR 20.106(d)) i n  t h e  C0:HQ letter of September 19, 1968. 
H e  s t a t e d  t h a t  t h i s  paragraph gave the  l i censee  t h e  opt ion  of e i t h e r  determining 
the  concentrat ion a t  the  poin t  of release o r  a t  t he  bouncbryof the  r e s t r i c t e d  
area. He asked Olson i f  U. S. Ra iumwas contending t h a t  t h e i r  property l i n e  w a s  

boundary of t he  restricted area was the roof  l ine of the main bui ld ing ,  
apecter informed Olson that  ft'was therefore apparent that he had no t  m e t  the re- 
qulrammntm 04 thm raaul*tion, 

The inspec to r  d i r e c t e d  Olson's a t t e n t i o n  t o  the  paragraph which 

the boundary of t h e  r e s t r i c t e d  ar c a. Olson s t a t e d  t h a t  he understood t h a t  t he  
The in- 

28. The inspector noted that the stacks from the Tr i t i um Building bumber 10) and 
from the Watch D i a l  Operation (number 15) did not-digc.Krge i n t o  a restricted 

- area and, t he re fo re ,  as s t a t e d  i n  t h e  C0:HQ l e t t e r ,  the a p p l i c a t i o n  of d i f fus ion  
ca l cu la t ions  t o  the eff luents  from these  s t a c k s  were no t  appropr ia te .  He a l s o  
noted (see paragraph 56)  that the 1968 yearly average concentration of a i rborne  
tritium measured a t  the  poin t  of release f r o m  Stack number 10, as shown by the 
l i c e n s e e ' s  records ,  exceeded the Appendix B ,  Table I ,  Co luw 1 value  ( 2 x 10-7 
uCi/ml) by a f a c t o r  of 5.21. 
d id  no t  exceed 2 x uCi/ml. 

He  noted t h a t  t he  1968 average f o r  Stack number 15 
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29.  

>3 

,/'. 

30. 

31. 

Y 

32. 

The inspector  discussed h i s  observat ion,  t h a t  the  s t a c k  from the  Tri t ium Building 
did not  discharge i n t o  a r e s t r i c t e d  area, with M r .  Olson. 
a rea  surrounding the  Tri t ium Building w a s  completely enclosed by a fence t h a t  
w a s  posted with s igns  p roh ib i t i ng  occupancy by unauthorized personnel.  
spec tor  noted t h a t  during the  week of inspec t ion  t h a t  the  two ga te s  to  t h i s  area 
w e r e  open. 
posure t o  the  con t r ac to r s  who w e r e  engaged i n  the  cons t ruc t ion  of the  new bui ld ing  
wi th in  t h i s  fenced enclosure,  
t i o n s .  
required by 10 CFR 20.206(a) o r  i f  a form AEC-3 was posted as requi red  f o r  a 
r e s t r i c t e d  area. Olson s t a t e d  t h a t  the  cons t ruc t ion  workers had no t  been in -  
s t ruc t ed  nor had t h e  area been posted wi th  a form AEC-3. 

Olson s t a t e d  t h a t  the  

The in -  

He asked Olson i f  he  had made any determinat ions of the  t r i t i u m  ex- 

Olson s t a t e d  t h a t  he had n o t  made such determina- 
The inspec tor  asked i f  t he  cons t ruc t ion  workers had been i n s t r u c t e d  as 

The inspec tor ,  escor ted  by McGraw, inspected the  roof area of the  main bu i ld ing  
and the  Etching Building. He noted t h a t  t he  rear por t ion  of the  main bu i ld ing ,  
which was nominally one s t o r y ,  i s  p a r t i t i o n e d  by s h o r t  w a l l s  s epa ra t ing  roof 
sec t ions  having he igh t  d i f f e r e n t i a l s  of from 2 '  t o  4 ' .  
were severa l  v e n t i l a t i o n  housings,  a penthouse (containing a f an  and absolu te  
f i l t e r  bank), and fou r  foo t  high sky l igh t  windows of t h i s  shape ,A . He 
noted t h a t  the  North, o r  f r o n t ,  of the  bu i ld ing  w a s  two s t o r i e s  high.  He noted 
t h a t  on top of t he  two s t o r y  sec t ion ,  t h e r e  w a s  a penthouse t h a t  overlooked the  
lower r e a r  s ec t ion  of the  roof .  
pa in t e r ' s  lunch room. The inspec tor  noted t h a t  the  windows t o  t h i s  lunchroom 
were taped o r  n a i l e d  closed thus prevent ing in take  of t he  e f f l u e n t  from t h e  
s tacks  located on the  lower, r e a r  s e c t i o n  of the  roof.  H e  noted,  however, t h a t  
t h i s  higher  f r o n t  s ec t ion ,  with i t s  lunchroom penthouse, p resented  a b a r r i e r  
t o  the  f r e e  f l o w  of the  e f f l u e n t s  from the  s tacks  on the  lower, r e a r  roof.  H e  
noted t h a t  only Stack number 14 (Hand Applicat ion)  rose  above the  h ighes t  l e v e l  
of the  roof ( the  lunchroom penthouse). 

H e  noted t h a t  there 

McGraw i d e n t i f i e d  the  penthouse a s  t he  hand 

The inspector  informed Olson t h a t  he doubted t h a t  one could apply t h e o r e t i c a l  
d i f fus ion  equat ions under these  circumstances and expect t o  make a real is t ic  
determination of the  concentrat ions of a i rborne  ma te r i a l  i n  t he  u n r e s t r i c t e d  
areas immediately adjacent  t o  the bu i ld ings  from which the  material w a s  being 
re leased .  On h i s  r e t u r n  t o  C0:I t he  in spec to r  consul ted Sec t ion  5-5 of "Meteoro- 
logy and Atomic Energy 1968" (TID 24190) and confirmed h i s  s ta tement  t o  Olson. 
The inspec tor  considered t h a t  t h e  c o r r e c t i v e  a c t i o n  taken by the  l i censee  i n  
response t o  t h i s  i t e m  a f f e c t i n g  h e a l t h  and s a f e t y  w a s  inadequate.  ._--- 
-( Addit ional  Information) 

McGraw reaffirmed the  s ta tements  contained i n  the  l i c e n s e e ' s  l e t te r  of February 
5; 1969 regarding th i s  inc ident .  
f 0 1 lows : 

Date of Exposure Duration of Exposure of Am-241 counted 

He s t a t e d  that-had been exposed as 

Concentration Date Sample 

January 8, 1969 120 minutes 
January 9, 1969 270 minutes 
January 10, 1969 180 minutes 

1.86 x January 9, 1969 
4 . 3 3  x 10-10 January 10, 1969 
7.75 x January 11, 1969 

(Appendix B,  TZible I ,  Column 1 - Soluable Am-241 - 6 x uCi/ml) 

He s t a t e d  t h a t  w a s  occupied during the  th ree  days i n  the  preparat ion of a 
1200 m C i  Am-241 compact. H e  s a i d  t h a t  the  operat ion w a s  completed on the morning 
of January 10 before the  r e s u l t s  from the  January 9 a i r  sampling had been evalua ted .  
H e  s t a t e d  t h a t  he and Olson discussed the  circumstances of the  exposure with- 
He stated that- sa id  that the.only unusual event r e l a t e d  t o  a d i f f i c u l t y  he 
had i n  shearing the source. McGraw s t a t e d  t h a t  the  shear ing  opera t ion  normally 
took 15 minutes but on t h i s  day-spent two.hours i n  obtaining the correct 
cut, However, McGraw stated, he was not able to determine in what way- had 
deviated from the  normal procedure. - terminated employment with U. S, 
Radium i n  March 1969. 

4 
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' 33,. The inspector  noted t h a t  t he  l i c e n s e e ' s  records of americium u r i n a l y s i s  showed 
the  following r e s u l t s  f o r  - 

8/18/68 
9/8/68 

11/1/68 
1/12/69 
1/19/69 
2/2/69 
2/16/69 
2/23/69 
3/10 /69  

- 0.15 dpm/24 hour voiding - 0.0 
- 0.0 
- 0.0 
- 0.0 
- 0.27 
- 0.0 
- 0.0 - 0.05 

33.A McGraw s t a t e d  t h a t  U. S. Radium used 0.9 dpm/24 hour voiding as a u r i n a l y s i s  
i nves t iga t iona l  l e v e l  f o r  Am-241. 
t h e  same value used by ORNL as an exc re t ion  index f o r  chronic  exposure. 

The inspec tor  noted t h a t  t h i s  was e s s e n t i a l l y  

34. The inspec tor  informed Olson t h a t  it appeared t o  him t h a t  the e n t i r e  matter had 
been handled c a r e l e s s l y  i n  t h a t  more e f f o r t  s h o a a  have been given t o  determin- 
r'ng what aspec t  o a h e - c a n t r o l  program had f a i l e d ,  H e  s t a t e d  t h a t  the  r equ i r e -  
ments of 10 CFR 20.405 should no t  be sloughed of f  by a s ta tement  t h a t  ..... 
production problems ... w e r e  most l i k e l y  the  cause of t he  overexposure". 
s t a t e d  t h a t  the  l i c e n s e e ' s  s ta tement ,  t h a t  no c o r r e c t i v e  a c t i o n  w a s  t o  be taken 

C. -.-.--- 

-- 

He 

,' s ince  the  operat ion had been terminated, w a s  equa l ly  unacceptable.  Olson 
, 

35. 

3 6 .  

37. 

s t a t e d  t h a t - h e  had mis in t e rp re t ed  the word "cause" i n  t h e  regula t ion .  H e  s t a t e d  
t h a t  h i s  b e s t  p resent  judgement w a s  t h a t  the  cause had i n  f a c t  been h i s  f a i l u r e  
t o  assure  t h a t  the  flow rate through the  f ace  of t he  hood w a s  s u f f i c i e n t  t o  per- 
m i t  extended operat ion w i t h i n  the  hood. 
appropriate  co r rec t ive  a c t i o n  t o  be - such opera t ions  w i l l  be given p r e o p e r a t i m a l  
evaluat ions t o  insure  t h a t  t he  v e n t i l a t i o n  con t ro l  i s  adequate under normal 
condi t ions and p red ic t ab le  emergency condi t ions.  

H e  s t a t e d  t h a t  h e  now considered the  
,. 

I .  

i 

The inspector  a l s o  informed Olson t h a t  a s i n g l e  r epor t  of having found no Am-241 
in-urine on the  t h i r d  day a f t e r  exposure should no t  have been considered 
a s u f f i c i e n t  i nd ica t ion  of no uptake. 
bioassay would have been advisable ,  b u t  i n  l i e u  of t h i s ,  he should have informed 
the Commission that-possible exposure would be  followed by serial 
ur ina lyses ,  as indeed was  the case. 
t h a t  the  Commission expected a l i censee  t o  make a thorough inves t iga t ion  of 
each overexposure 

The inspec tor  s t a t e d  t h a t  e a r l y  f e c a l  

I n  summary the  in spec to r  informed Olson 

and submit a comprehensive r e p o r t  of h i s  f indings.  

March 31, 1969 Inc ident  (Addit ional  Information) 

On Apr i l  24, 1969 t h e  l i censee  reported t h a t  seven employees were exposed t o  
excessive concentrat ions of Am-241 and Ra-226 while  dismantl ing ductwork from 
the  Americium-Radium Laboratory. 
t o  C0:HQ with Olson and McGraw and determined t h a t  t he  f a c t s  given i n  the  le t ter  
were t r u e .  

The inspec tor  reviewed the l i censee ' s  l e t te r  

The inspec tor ,  having j u s t  completed a d iscuss ion  wi th  Olson and McGraw concern- 
ing  the  cause of the previously repor ted  inc iden t ,  asked Olson i f  he would care 
t o  reconsider  the  b a s i c  cause of the  March 31, 1969 inc iden t .  Olson s t a t e d  that 
t he  c a u s e - o f - t h i s i i h d e n t  was  t h e i r  -.- ___- c f ai_lure t o  c o n d u c ~ - - ~ ~ a ~ ~ ~ ~ - i ~ ~ ~ ~ o r .  planning. ~ --.- .- - 

G t a t e d  t h a t  he had been mislead by previous experience i n  removing the  ductwork 
from other  parts of the plant. He stated, and the inspector confirmed his state- 
ment, that the procedures previously followed had shown neg l ig ib l e  concentrations 
of airborne material i n  the  brea th ing  zones of the  workers. He s t a t e d ,  however, 
t h a t  he had f a i l e d  t o  consider  the length  of time t h a t  t he  ductwork i n  the  
Americium-Radium Laboratory had been i n  place and the  h ighe r  t o x i c i t y  of this 
material. 

38. McGraw stated that was in charge of the 
operation. McGr i n s t r u c t i o n s  t o  d i s -  
connect the ducts ,  one s e c t i o n  a t  a t i m e ,  lower them carefully without disturb- 
ing their contents, place each section in  a plas t i c  bag (custom made), seal the 
bag, and place i t  in a crate for  d isposa l .  
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40. 

41. 

42. 

43. 

44. 

H e  s t a t e d  t h a t  on Apr i l  2 ,  1969 ]worked on the  job. A t  
the  end of t he  day the f i l t e r s  from t h e i r  b rea th ing  zone samplers (MSA Monitaire) 
were co l l ec t ed .  He  s t a t e d  t h a t  the f i l t e r s  w e r e  no t  counted u n t i l  t he  following 
day, t o  a l low f o r  t h e  decay of t he  n a t u r a l l y  occuring radon daughter products. 
He s t a t e d  t h a t  - f i l t e r  showed exposure t o  a h igh  concent ra t ion  but  s ince  
the  exposure t o  h i s  fe l low workers w a s  low McGraw believed t h a t  i t  might have 
been a la rge  p a r t i c l e  o r  a t r a n s f e r  from hand contamination. The inspector  asked 
i f  McGraw took any nare  swipes. 

McGraw s t a t e d  t h a t  t he  work continued on A p r i l  3 ,  1969 and a t  the  end of the  day 
the  f i l t e r s  from t h e  samplers were co l l ec t ed .  
would normally have been counted on the  fol lowing day, A p r i l  4 ,  1969, bu t  the 
following day w a s  Good Friday and the  p l a n t  w a s  c losed.  
5 , -131,  a Saturday,  five men were assigned t o  work on the  disassembly but  no 
counting t echn ic i ans  were authorized t o  work on t h i s  day. 
on Monday A p r i l  7, 1969 the  f i l t e r s  used on A p r i l  3 and 5 w e r e  counted. 
t h a t  he  w a s  informed of the  f ind ings  on A p r i l  8,  1969. 

McGraw s t a t e d  t h a t  he  d id  no t .  
W b  

H e  s t a t e d  t h a t  t hese  f i l t e r s  

H e  s t a t e d  t h a t  on Apr i l  

Consequently, he s t a t e d ,  
He s t a t e d  

McGraw s t a t e d  t h a t  no work had been done on t h e  disassembly p r o j e c t  on Apr i l  7 o r  
8 .  He s t a t e d  t h a t  when he  received the  resu ' l t s  of  t h e  personal  a i r  samplers he 
informed management t h a t  t he  p ro jec t  should be suspended. He s t a t e d  t h a t  between 
Apr i l  8 and 23 h e  w a s  engaged i n  determining, by alpha spectrometry,  t he  percentage 
composition of t h e  Ra-226 and Am-241 components of t he  contaminant. He s t a t e d  
t h a t  on Apr i l  25, 1969 u r ine  samples were s e n t  t o  Eber l ine  f o r  assay  of Ra-226 
and Am-241. H e  s t a t e d  t h a t  another  u r i n e  sample w a s  c o l l e c t e d  from each man on 
May 2, 1969 and that  add i t iona l  samples would be  c o l l e c t e d  each week u n t i l  it w a s  
evident  t h a t  no s i g n i f i c a n t  uptake had occured. 

On May 15, 1969 the inspec tor  obtained t h e  fol lowing u r i n a l y s i s  d a t e  from McGraw 
f o r  the samples c o l l e c t e d  on Apr i l  25,  1969: _- -. 

Name *Concentration of Am-241 Concentrat ion of Ra-226 
i n dpm/24 hour i n  pCi/24 hour 

0.19 0.11 
0.06 f 0.03 
0.11 f 0.08 
0.21 * 0.07 
0.00 f 0.03 
0.34 f 0.08 

0.05 2 0.02 
0.04 * 0.02 
0.31 f 0.22 
0.27 * 0.12 
0.24 * 0.14 
0.06 f 0.04 

McGraw s t a t e d  t h a t  no u r ine  sample had been c o l l e c t e d  from-because he w a s  
hosp i t a l i zed  w i t h  a h e a r t  a t t ack .  H e  s t a t e d  t h a t  a u r i n e  sample w a s  co l lec ted  
May 9, 1969. 

The inspec tor  noted t h a t  ICRP Publ ica t ion  10 g ives  an equat ion  showing ur inary  
excre t ion  fol lowing an uptake of  0.015 uCi of t r anspor t ab le  Ra-226 i n  the  whole 
body. He noted (see I n c l  V 2)  t h a t  a level of 2 p i cocur i e s  i n  a 24 hour urine. 
sample taken 22 days postexposure would i n d i c a t e  an " inves t iga t iona l  leve l"  of 
0.015 uCi i n  t h e  whole body. He a l s o  noted t h a t  ORNL uses  a Urinary Excretion 
Index of 1 dpm/24 hour  sample f o r  chronic  exposure t o  Am-241. 

The inspec tor  iiiformed Olson and McGraw t h a t  they had no t  on ly  been a t  f a u l t  i n  
f a i l i n g  t o  have a n t i c i p a t e d  these problems i n  t h e p l a n n i n g  s t a g e  b_ut t h e i r  f a i l u r e  
t o  promptly e v a l u a t e  the  brea th ing  zone f ind ings  and t o  o b t a i n  prompt bioassay 
da ta  a f t e r  t he  d a t a  had been evaluated w a s  d i f f i c u l t  t o  understand. Olson s a i d  
t h a t  the  18-hour de lay  i n  assay of the  f i l t e r s  w a s  necessary t o  allow f o r  decay 
of the  n a t u r a l  r a d i o a c t i v i t y .  T h % p e c f z s - u m &  t h a t  i n  the  fu tu re ,  they 
consider c o l l e c t i n g  a con t ro l  sample i n  a nearby c lean  area and sub t r ac t ing  t h i s  
a c t i v i t y  from t h e  quan t i ty  found on the f i l t e r s  w o r n  by t h e  exposed persons. 
With regard t o  t h e  delay i n  obta in ing  b.ioassay d a t a ,  McGraw s t a t e d  t h a t  he wanted 
t o  obta in  d a t a  t h a t  would allow him t o  make a c o r r e c t  r e p o r t  t o  the Commission. 
The inspec tor  informed McGraw t h a t  i f  he had obtained e a r l y  fecal and ur ine  data 
he could have r epor t ed  6s. the a v a i l a b l e  d a t a  would i n d i c a t e )  t h a t  the exposures 
had no t  r e s u l t e d  i n  any s i g n i f i c a n t  i n t akes ,  a f a c t  t h a t  would have been f a r  more 
r e l evan t  than t h e  percentage composition of  t he  contaminant. 

. 
. . , , ~  ..,(. ,,. .,,.,, ,. ,..,.,.,.,. .., ,,., ~ .... . . 
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45.. The inspec tor ,  Olson and McGraw discussed the  va lue  of t e s t i n g  r e s p i r a t o r s  f o r  
proper f i t  before  use  and doing nare  and f ace  swipes a f t e r  a suspected exposure. .  -- 
Organization and Adminis t ra t ion 

J .  G. MacHutchin, who w a s  v i s i t i n g  t h e  l i censee  dur ing  t h e  inspec t ion ,  informed 
t h e  inspec tor  t h a t  he  w a s  no longer a s soc ia t ed  wi th  U. S.  Radium Corporation. 
H e  s t a t e d  t h a t  he  terminated employment on December 31, 1968. C .  S. Wallhausen, 
who w a s  a l s o  v i s i t i n g  the  l i censee  during t h e  in spec t ion ,  informed the  inspec tor  
t h a t  he w a s  no longer an employee but  he  w a s  r e t a i n e d  by U. S .  Radium Corporation 
as a consul tant .  

46. 

47. Olson s t a t e d  t h a t  a new rad io iso tope  committee had been organized on January 1, 
1969. He s t a t e d  t h a t  t he  chairman i s  W. E .  Umstead and t h e  menibers are Olson, 
McGraw and D. B.  Cowan, Manager, Phosphor Appl ica t ion  and G a s  F i l l i n g  Departments. 
He  s t a t e d  t h a t  the  committee w i l l  no t  m e e t  r e g u l a r l y  bu t  w i l l  meet, and record 
t h e  minutes of i t s  meeting, i f  it i s  necessary t o  r e so lve  d i f f e rences  of opinion 
among the  managers regarding pol icy  which may a f f e c t  h e a l t h  and sa fe ty .  Olson 
s t a t e d  t h a t  he  thought t h a t  i t  w a s  u n l i k e l y  t h a t  any disagreements would arise 
s ince  the pres ident ,  M r .  R. C .  S o r e p o n  and M r .  Umstead have delegated s u f f i c i e n t  
au tho r i ty  t o  him f o r  t he  very purpose of obvia t ing  such disagreements.  
paragraph 7 of form AEC-313, dated March 28, 1969, f o r  renewal of License Number 

(See 

7). 

48. M r .  Olson s t a t e d  t h a t  the  r e s p o n s i b i l i t i e s  of t h e  RSO (Olson) and the  Health 
Phys ic i s t  (McGraw) are as d e t a i l e d  i n  the  form AEC-313 referenced above. He 
s t a t e d  t h a t  t h e  management organiza t ion  of t h e  Bloomsburg Divis ion i s  as shown 
i n  enclosure 3 t o  t h i s  r epor t .  He s t a t e d  t h a t  t he  o rgan iza t iona l  diagram shown 
i n  paragraph 8 of t h e  referenced form AEC-3 shows h i s  r e l a t i o n  t o  the  p r i n c i p a l  
u s e r s  and t o  the  Heal th  Physics Department. 
and D. Carl (employees shown on the  o rgan iza t iona l  diagram) had been temporarily 
assigned t o  McGraw bu t  were no longer so assigned.  

H e  s t a t e d  t h a t  Beaver, McCurley 

I_r------- 

Inventory and Use Rate 

49. Olson s t a t e d  t h a t  t h e  fol lowing material was  on hand a t  t h e  t i m e  of t he  inspec t ion :  

Radium Bromide 2 C i  ( t o  be shipped) 
Radium-beryllium 32 m C i  
Am- 24 1 2;552 C i  
Kr-85 30.5 C i  
H-3  (gas)  18.881 C i  
T r i t i a t e d  Pa in t  639.9 C i  

Olson s t a t e d  t h a t  he  plans t o  dispose of a l l  materials o the r  than t r i t i u m  and 
c a l i b r a t i o n  sources.  He  s t a t e d  t h a t  t he  t r i t i a t e d  pa in t  on hand w a s  manufactured 
by Radium Chemie, and i s  type PS-362. The inspec tor  noted t h a t  possession of 
Radium Chemie Type PS-362 i s  authorized by License Number 7. 
U. S .  Radium has  not  manufactured t r i t i a t e d  p a i n t  since November ._. 1968, -.- 

50. Olson s t a t e d  t h a t  no material o t h e r  than t r i t i u m  had been ordered o r  shipped 
(except as waste) s i n c e  January 1, 1969. 
of t r i t i u m  had been shipped during the  f i r s t  q u a r t e r  of 1969: 

Olson s t a t e d  t h a t  

------.-... _. -.--. -.- -.. 

He s t a t e d  t h a t  t h e  following q u a n t i t i e s  

As t r i t i u m  f o i l  - ' 1,135 C i  
As E x i t  Signs (gas) - 8,005 C i  
Tr i t ium combined phosphors - 671  C i  
Watch d i a l s  and hands - 133 C i  

Disposal - Liquid and Transfers  

51. Olson s t a t e d  t h a t  a l l  l i q u i d  waste, except  as noted i n  the  nex t  paragraph, i s  
r e l eased  by t h e  u s e r s  i n t o  a plumbing system t h a t  d r a i n s  i n t o  one of two, 2,800 
ga l lon  s torage  tanks .  
one s torage  tank and d ra ins  from a l l ' o t h e r  ope ra t iona l  areas flow i n t o  the  o ther  
tank. He s t a t e d  t h a t  t he  l i q u i d s  f r o m  these  tanks are evaporated to  a sludge i n  
a closed system which c o l l e c t s  the  condensate. The t r i t i a t e d  condensate is  
co l l ec t ed  i n  one of two holding tanks and t h e  condensate from the  o the r  s torage  
tank i s  co l l ec t ed  i n  the  second hold ing  tank.  H e  s t a t e d  t h a t  t he  sludge i s  
absorbed in calcium sulphate and shipped out as  so l id  waste, 

He s t a t e d  t h a t  dra in&from t r i t i u m  opera t ions  flow i n t o  
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52.  . Olson s t a t e d  t h a t  l i q u i d  wastes  conta in ing  ac ids ,  a l k a l i e s ,  o r  organic chemicals, 
and those l i q u i d s  t h a t  a r e  not so luable  o r  misc ib le  i n  water, are co l l ec t ed  i n  
conta iners  t h a t  a r e  c o l l e c t e d  by h e a l t h  physics personnel. 
i s  not economically poss ib l e  t o  evaporate t h i s  waste it  i s  absorbed i n  calcium 
su lpha te  and disposed of a s  s o l i d  waste. 

Olson s t a t e d  t h a t  when a hold ing  tank conta ins  approximately 1500 ga l lons  i t s  
conten ts  a r e  s t i r r e d ,  f o r  a t  least 30 minutes, by the  i n j e c t i o n  of compressed --...---..- a i r  *, 
a t  the bottom of t h e  tank. H e  s t a t e d  t h a t ,  i f  t he  hold ing  tank  conta ins  t r i t i a t e d  *-j waste, a sample i s  c o l l e c t e d  f o r  l i q u i d  s c i n t i l l a t i o n  counting. He s t a t e d  t h a t  
a sample of n o n t r i t i a t e d  waste i s  c o l l e c t e d  from t h e  n o n t r i t i a t e d  holding tank, 
evaporated t o  dryness,  and counted on a planchet f o r  a lpha ,  b e t a  and gamma. He 
s t a t e d  t h a t  t h e  a lpha  con ten t s  of t h i s  l a t te r  sample are considered t o  be Ra-226, 
i t s  b e t a  conten ts  Sr-90, and i t s  gamma contents  Cs-137. 
(assayed concent ra t ion  divided by the  Appendix B ,  Table I1 Col. 2 concent ra t ion)  
of these  nuc l ides  i s  summed t o  determine a d i l u t i o n  f a c t o r  t h a t  w i l l  reduce t h e  
sum t o  1 or  less. He  s t a t e d  t h a t  t h i s  determined quan t i ty  of water  i s  added as 
t h e  holding tank  conten ts  are discharged t o  the  Susquehanna River. 

H e  s t a t e d  t h a t  i f  i t  

53. 

-&i 

He s t a t e d  t h a t  t he  r a t i o s  

54. The inspec tor  noted t h a t  Ra-226, Sr-90 and Cs-137 were t h e  rad ionucl ides ,  possessed 
by t h e  l i censee ,  which had t h e  most r e s t r i c t i v e  concen t r a t ions  (Appendix B Table 
I1 Col. 2) f o r  alpha, b e t a  and gamma e m i t t e r s ,  r e spec t ive ly .  
l i c e n s e e ' s  records  of l i q u i d  d ischarges  s ince  Ju ly  1968 and noted t h a t  t h e  average 
sums of t he  r a t i o s  w a s  less than  1. He s e l e c t e d  a record of a discharge episode 
and went through t h e  record and computation s t e p  by s t e p  and found the  system and 
the  r e s u l t  t o  be c o r r e c t .  

He examined the  

55. The inspec tor  -' noted by examining the  l i c e n s e e ' s  records ,  t h a t  8 shipments of dry 
waste and gas had been sen t  t o  the  Nuclear Engineering Co,, Moorehead, Kentucky 
s ince  t h e  las t  inspec t ion .  H e  noted t h a t  the records showed the  i d e n t i t y ,  quan t i ty  
and da te  of shipment. 
f e e t ,  and 1063 C i ,  H e  noted t h a t  the material w a s  comprised of R a ,  S r ,  T I ,  C s ,  Pm, 
Am, N i ,  K r ,  t r i t i u m  and C. 

H e  noted t h a t  t he  shipments t o t a l e d  63 tons,  5500 cubic 

Airborne Ef f luen t  t o  Unres t r i c t ed  Area 

56. Olson s t a t e d  t h a t  a t  the  t i m e  of t h e  l a s t  in spec t ion  t h e r e  w e r e  8 s t acks  from 
which a i rborne  e f f l u e n t  was  be ing  discharged, 7 having t r i t i u m  e f f l u e n t  and 1 
having Am-241 e f f l u e n t .  H e  s t a t e d  t h a t  t he  Tr i t ium Resin s t a c k  (stack f2) and 
t h e  R & D dark rooms s t a c k  (Stack #ll) had been removed s i n c e  the  last inspec- 
t ion.  He s t a t e d  t h a t  measurements of t r i t i u m  e f f l u e n t  showed 1968 averages as  
f o l l m s  : 

Tri t ium Resin (f2) - 5.13 x 10 CFR 20 L i m i t  (dismantled January 1969) 
G a s  F i l l  Operation (#9) - 12.47 x 10 CFR 20 L i m i t  
Tr i t ium Bldg (#lo) - 5.21 x 10 CFR 20 L i m i t  
R & D Dark Rooms (#ll) - 2.30 x 10 CFR 20 L i m i t  (dismantled March 1969) 
Hand Appl ica t ion  (#14) - 20.7 x 10 CFR 20 L i m i t  
Watch Dian (#/15).- 0.95 x 10 CFR 20 L i m i t  
Exi t  Signs (#16) - .095 x 10 CFR 20 L i m i t  

57. McGraw s t a t e d  t h a t  t h e  e f f l u e n t  concent ra t ion  from a l l  t r i t i u m  s t acks ,  except 
s t a c k  1/16, had Leen measured d a i l y  s i n c e  the  l a s t  i n spec t ion .  
noted t h a t  t h e  records  confirmed h i s  statement.  The records  showed t h a t  t he  con- 
c e n t r a t i o n  of the  e f f l u e n t  from s t a c k  1/16 had been measured f o r  one week i n  
December 1968 and f o r  one week i n  January 1969 and t h a t  an average concent ra t ion  
of less t h a t  10-8 microcurie/ml (Appendix B y  Table I1 Col. 2 value i s  2 x 
w a s  recorded. 

The inspec tor  

58. The i n spec to r  noted t h a t  t h e  l i c e n s e e ' s  records  showed t h a t  the americium s t ack  
( s tack  81) e f f l u e n t  had been monitored f o r  two one week per iods  i n  1968 (since 
the last inspec t ion)  and daily s ince  January 1, 1969. He  noted t h a t  on 6 sampl- 
i ng  days t h e  concent ra t ions  exceeded t h e  10 CFR 20 va lue  (2 x 10-13 uCi/ml) by 
approximately 50% and that on a l l  other sampling days it was less than 2 x lO-l-3 
uCi/ml. 
during which workers w e r e  exposed t o  excess ive  concent ra t ions  while  dismantling 
ductwork in the americium laboratory, was not greater than 2 x l6'I3 uCt/rat, 

H e  noted that the e f f l u e n t  concent ra t ion  on A p r i l  2, 3 and 5 ,  1969, days 
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Olson s t a t e d  t h a t  t h e  exhaust a i r  from the radium-americium a r e a  i s  f i l t e r e d  
through a bank of "absolute" f i l t e r s  p r i o r  t o  d ischarge  through the  s t ack .  
inspec tor  asked Olson i f  t h e  f i l t e r s  had been t e s t e d .  
had not been t e s t e d .  
Olson s t a t e d  t h a t  i t  w a s  not .  The inspec tor  asked from what po in t  i n  the s t ack  
the sample w a s  be ing  c o l l e c t e d .  Olson stated t h a t  a 0.426 "I.D. bras s  tubing 
was pos i t ioned  along t h e  a x i s  of the  s t ack  with i t s  i n t a k e  a t  a po in t  8" from 
t h e  top of t h e  s t ack .  He es t imated  t h a t  t he  r a d i u s  of cu rva tu re  of t he  brass 
tubing w a s  a t  least  3" and t h a t  t he  connected Tygon tubing extended from 12 '  t o  
15' t o  t he  sample c o l l e c t o r ,  a Gellman 0.3 micron f i l t e r .  
t h a t  the s t a c k  had an I . D .  of 32". 
e f f i c i e n c y  of t h e  sample c o l l e c t i o n  system. 
inspec tor  and Olson discussed  means by which the  c o l l e c t i o n  e f f i c i e n c y  of such a 
system might be determined. 

The in spec to r  asked Olson i f  t h e  concent ra t ion  of americium i n  the  u n r e s t r i c t e d  
a rea  had been added t o  t h e  t r i t i u m  concent ra t ion  a s  r equ i r ed  by t h e  f o o t  no te  
following Appendix B of 10 CFR 20. 
t i o n  had been made. 

The 
Olson s t a t e d  t h a t  they 

The in spec to r  asked i f  i s o k i n e t i c  sampling was accomplished. 

The inspec tor  noted 
He asked Olson i f  he had determined the  

Olson s t a t e d  t h a t  he had not.  The 

Olson s t a t e d  t h a t  no summation of concentra- 

The in spec to r  no ted ,  by observa t ion  and quest ioning McGraw, t h a t  a l l  t r i t i u m  s t acks  
were sampled by drawing a i r ,  a t  6 t o  10 l i t e r s l m i n ,  t h r u  a f i l t e r  paper and then 
t h r u  aGreenburg  impinger conta in ing  approximately 75 m l  of w a t e r .  
t h e  e f f l u e n t  from the  t r i t i u m  bu i ld ing  and the  g a s - f i l l  ope ra t ion  w a s  a l s o  
measured f o r  t r i t i u m  gas conten t  i n  a Johnston Tr i ton .  
i f  t h i s  sampling system had been c a l i b r a t e d .  Olson s t a t e d  t h a t  he thought t he  
e f f i c i e n c y  of c o l l e c t i o n  of t r i t i u m  oxide by the  Greenburg impinger had been 
c a l i b r a t e d  and t h a t  the countings systems, l i q u i d  s c i n t i l l a t i o n  and windowless 
propor t iona l  counter ,  had been cal ibrated, .  
as a whole, should be c a l i b r a t e d .  
t h i s  done. 

H e  noted t h a t  

The in spec to r  asked Olson 

The in spec to r  s t a t e d  t h a t  each system, 
Olson agreed and s ta ted t h a t  he would have 

Bioassay Program 

Olson s t a t e d  t h a t  a l l  persons who work i n  areas where t r i t i u m  i s  handled are en- 
r o l l e d  i n  a weekly t r i t i u m  u r i n a l y s i s  program. 
i n  t h e  p l a n t ,  occupying r e s t r i c t e d  or u n r e s t r i c t e d  areas, are bioassayed f o r  
t r i t i um.  
concent ra t ion  of t r i t i u m  i n  u r i n e ,  s ince  the  l as t  i n s p e c t i o n ,  was  7.8 uCi/ 
He noted t h a t  t h e  average concent ra t ion  w a s  approximately 2 u C i / l i t e r .  

He  stated t h a t  no o t h e r  persons 

The inspec to r  examined t h e  u r i n a l y s i s  r eco rds  and noted t h a t  t h e  h i . &  

Olson s t a t e d  t h a t  u r i n e  samples  are c o l l e c t e d  each Monday from persons who have 
been working wi th  americium dur ing  the  preceding week. H e  s t a t e d  t h a t  a l i m i t  
of 0.9 dpm/24-hr sample i s  used as an i n v e s t i g a t i o n  level. The inspec tor  noted 
t h a t  paragraph X I  C. 2. d. of H.P. f 2 7  read " Indiv idua ls  showing concent ra t ions  
above t h e  a p p l i c a b l e  to l e rance  w i l l  be removed from work wi th  r ad ioac t ive  ma te r i a l s  
and subjec ted  t o  phys ica l  examination and o the r  poss ib l e  medical care". 

The in spec to r  examined t h e  records  of americium u r i n a l y s i s  and noted t h a t  the 
recorded concen t r a t ion  w e r e  a l l  less t h a t  0.9 dpm/24 h r  sample except those f o r  

The concent ra t ions  f o r  t hese  men are-shown below: 0 
0.81, 7/26 - 0.18, 8/11 - 2.21, 8/18 - 1.56, 8/25 - 0.15 

9 /1  - 0.38, 9/8 - 1.12 ,  9/15 - 0.43, 9/22 - 0.65, 9/29 - 1.1, 1016 - 1.9, 10/13- 
0.44, 10/20 - 0.0, 10/27 - 0.0, 11/3 - 0.96, 11/10 - 0.57, 11/17 - 1.65, 11/24 - 
2/93, 12/15 - 1.52, 12/22 - 2.93, 12/29 - 2.85, 1/5/69 - 4.00, 1 /12  - 2.46, 1/19 - 
10/6 - 0.0 10/13 - 0.18, 10/20 - 0.0, 10/26 - 0.0, 11/10 - 0.22, 11/17 - 0.89, 
11/24 - 0.14 11/30 - 0.12, 12/8 - 0.22, 12/15 - 0.39, 12 /22  - 0.46, 12129-0.38, 
1/4/69-0.3 and 1/12 - 1.01. 
Olson s t a t e d  that-had no t  been occupat iona l ly  exposed t o  ion iz ing  r a d i a t i o n  
s ince  1/12/69, the d a t e  on which t h e  concent ra t ion  of americium i n  h i s  u r ine  ex- 
ceeded the t o l e r a n c e  L i m i t  of 0.9 dpm. 
ployment wi th  u. s. Radium during January 1969. Olson o f f e r e d  no explanation as 
to why-had not been removed from exposure when t h e  concent ra t ion  of americium 
i n  h i s  u r i n e  w a s  found t o  exceed the  l i c e n s e e ' s  l i m i t  of 0.9 dpm/24-hour sample. 
The inspector noted that ORNL uses an investigation level of 1.0 dpm/24-hour 
sample f o r  Am-241. The inspec to r  examined t h e  l i c e n s e e ' s  r eco rds  of a i rborne  con- 
c e n t r a t i o n s  of Am-241 i n  t h e  brea th ing  zone samples of- . H e  noted 
t h a t  f requent  samples were c o l l e c t e d  bu t  none exceeded t h e  l i m i t  of Appendix B, 
Table I ,  Column 1 of 10 CFR 20 f o r  so luable  Am-241 ( 6 x 
last inspection. 

7 
-2.67 -8/31/68 - 0.3, 9/8 - 0.50, 9/15 - 0.26, 9/22 - 0.21, 9/29 - 0.22, 

65. 

H e  s t a t e d  t h a t  111, had terminated em- 

u C i / m l ) ,  s i nce  the 

. - . . . . _. r- -..-,- . . .I , I , . . . . . . . . . .  . ,  
. 1  , . .  . .. . . ' ..:: 8. 

. . . .  , . .,.._,....C,.,...., * .,..., - ,.., \ . . . .  . 

I 



- 10 - 

66: Olson s t a t e d  t h a t  a l l  persons who had been handling americium p r i o r  t o  October 
21, 1968 were counted by Helgeson's mobile whole-body counter  on t h a t  da t e .  He 
gave the inspec tor  a copy of the  d a t a  derived from the  measurements and t h i s  i s  
shown on enclosure 4 t o  t h i s  r e p o r t .  

A i r  Sampling - Res t r i c t ed  Areas 

Olson s t a t e d  t h a t  he has evaluated each authorized opera t ion  i n  the  p l an t  and 
has i d e n t i f i e d  those f o r  which the  worker mus t  wear a b rea th ing  zone sampler. 
He s t a t ed  t h a t  he has informed the  manager, i n  whose department the  opera t ion  
was conducted, t he  persons who have t h e  t r a i n i n g  and experience t o  conduct the  
operat ion? and t h e  h e a l t h  physics personnel  who monitor the  operat ions.  
inspector  examined the  records of t h e  concent ra t ions  determined by the  use of 
breathing zone samplers. H e  noted t h a t  t he  records showed the da te ,  du ra t ion  
of the  opera t ion ,  t h e  p lace ,  t h e  known o r  suspected contaminent, the  MPC, the  
serial no. of the  sampler, the  flow rate, and the  man's name. He checked the  
ca l cu la t ions  on four  records,  d i scussed  the  counting procedures,  the  c a l i b r a t i o n  
of the  counter and the  maintenance and use  of the  samplers. 
cant  devia t ion  from acceptable  p r a c t i c e s .  

67. 

The 

H e  found no s i g n i f i -  

68. The inspector  noted the  concent ra t ions  recorded on each sampling record.  
noted no ins tance  i n  which a man had been exposed t o  concent ra t ions  i n  excess  of 
those authorized by 10 CFR 20.106 except  as indica ted  by t h e  l i censee ' s  r e p o r t s  
t o  the Commission. The in spec to r  a l s o  crosschecked t o  v e r i f y  t h a t  personnel 
who had been working i n  i n t e r n a l  exposure r i s k  areas ( i . e .  they w e r e  wearing 
b. z samplers) w e r e  a l s o  being followed by bioassay. This crosscheck revealed 
no instance i n  which exposed persons had not  been followed by bioassay a s  r e -  
quired by the re  H.P. 27. 

H e  

69. The inspector  noted t h a t  t he  l i censee  had accumulated? s ince  the  las t  inspec t ion ,  
a la rge  quant i ty  of da t a  from area samplers. H e  informed McGraw and Olson t h a t  
although t h i s  d a t a  could have va lue  i n  demonstrating compliance (under condi t ions  
which he discussed wi th  McGraw and Olson) the p r i n c i p a l  va lue  of t h i s  type of 
monitoring l a y  i n  i t s  use  i n  i d e n t i f y i n g  the  need f o r  c o n t r o l s  o r  the  need f o r  
modification of e x i s t i n g  con t ro l s .  
apparent t o  the  inspec tor  t h a t  h e r e ,  .'?is G-the l i censee  ' s  swipe survey program 
'Gee701 l owing-c rag raph  s') 'Tie" -- wars pe'na iFg- A.toozch-time c 5 l E S 5 t X n ~ d a t a  -arid 

grea te s t  b e n e f i t  can be derived'-from. t h e  da ta .  

These remarks--yere.made-because-itiwas.- 
----.- ---...-__.___ 

77 _too l i t t l e  t i m e  i n  consider ing why the d a t a  i s  being collect6d~~'-<nd~7mw the  --- 

Survey - Exposure Levels and Removable Contamination 

70. The inspector  asked t o  see records  of surveysy conducted s i n c e  the  las t  inspec t ion ,  
showing exposure levels and removable contamination. 
t o  h i s  o f f i c e ,  presented the  in spec to r  wi th  f i l e s ,  which i f  stocked i n  one p i l e  
would have been a t  least 3 '  hi& 
corded on forms t h a t  w e r e  completed d a i l y  f o r  each working area and monthly f o r  
un res t r i c t ed  areas. H e  noted t h a t  gene ra l ly  there  were 10 t o  20 random swipes 
taken i n  each working area.  He  noted t h a t  a rough sketch of t he  area was made 
by the  technic ian  and the  swipe measurements were shown on the  sketches.  He noted 
t h a t  p r i o r  t o  Jan 1969 t h e  records  showed the  l e v e l s  of contamination which had 
been found but  gave no i n d i c a t i o n  t h a t  the  areas had been decontaminated. H e  noted 
t h a t  subsequent t o  January 1969 t h e  records  showed the  r e s u l t s  of resurveys a f t e r  
decontamination. H e  noted t h a t  each swipe, t h a t  ind ica ted  a value above the  
l i m i t s  allowed by S.O.P. 27, w a s  e n c i r c l e d  and the  r e s u l t s  of decontamination 
were recorded. 

McGraw, making th ree  t r i p s  

The inspec tor  noted t h a t  t he  surveys w e r e  re- 

71. McGraw stated t h a t  the  swipes w e r e  counted on an NMC propor t iona l  counter f o r  the  
contaminant t h a t  w a s  known o r  suspected to be i n  the  a rea .  H e  s t a t e d  t h a t  the  
f ixed contamination was measured by an Eber l ine  PAC ls, and cpmwere recorded as 
dpm, 
ad'usted t o  correct fo r  the instrument ef-ficiency, The inspector expressed con- --+ siderab e ubt7Xbout t h e  v a l i d i t y  of t h i s  assumption and inv i t ed  McGraw t o  pre- 
sen t  any ava i l ab le  evidence t h a t  would support  h i s  b e l i e f .  
evidence i n  the  course of the inspection. 

He s t a t e d  that i t  w a s  h i s  belief that the  instrument w a s  e l e c t r o n i c a l l y  
. -..._-- 

McGraw presented no 

.,,. Y,. ,.,... ..,.* .,..,.. .. . . - .. . . .. .. . 
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77.  
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The records showed t h a t  the l eve l s  of removable contamination i n a c h  t r i t ium_ 
work area  was c o n s i s t a n t & - a ~ ~ e - 5 0 , 0 0 0  dpm/100 cm2 i n  a t  least severa l  l oca l i zed  

-The reco-showed t h a t  these  a reas  had been decontaminated t o  be- 
low t h i s  l e v e l  on the  same day. 

I n  the records f o r  the  u n r e s t r i c t e d  areas, the  inspec tor  noted t h a t  monthly 
surveys were conducted wi th  the  g r e a t e s t  a t t e n t i o n  being given t o  the  a reas  
immediately ad jacent  t o  the  t r i t i u m  handl ing a reas .  
the  records made subsequent t o  January 1969 showed t h a t  t hese  a reas  w e r e  de- 
contaminated when the  l e v e l s  exceeded the  l i m i t s  given i n  S.O.P. 27. The 
inspector  informed Olson and McGraw t h a t  s ince  these  records showed t h a t  each 
month these areas were contaminated beyond the  l e v e l s  of S.O.P. 27 i t  could 
be reasonably concluded t h a t  they were genera l ly  contaminated throughout t he  
year  and the  records  showed only,  t h a t  on one day/month the areas were c lean .  
He a l s o  s t a t e d  that  the  so lu t ion  t o  t h e  problem would be obtained by prevent ion 
of the t r anspor t  of the  contamination r a t h e r  than by increased frequency of 
monitoring and decontamination. Olson and McGraw agreed with the  inspec tor  and 
s t a t e d  t h a t  they would work torward t h i s  so lu t ion .  

The inspec tor  noted t h a t  

.- -- 

Securi ty  of Mater ia l  

Olson s t a t e d  t h a t  a l l  areas i n  which material w a s  handled o r  s tored  were locked 
when not a t tended by persons who were authorized t o  u s e  the  ma te r i a l  o r  occupy 
the  area.  The inspec tor  noted no in s t ance  which cont rad ic ted ,  t h i s  statement.  

McGraw s t a t e d  t h a t  a l l  persons,  employees and v i s i t o r s ,  who w e r e  exposed t o  
penetrat ing,  ion iz ing  r a d i a t i o n  w e r e  requi red  t o  w e a r  f i l m  badges and two 
0-200 m r  pocket dosimeters.  The inspec tor  noted no in s t ance  which cont rad ic ted  
t h i s  statement.  H e  examined t h e  f i l m  badge records from January 1968 t o  March 
1969 and noted t h a t  the  g r e a t e s t  q u a r t e r l y  whole body exposure w a s  805 m i l l i r e m  
received b He noted that-also 
received the  g r e a t e s t  annual exposure; 1.29 r e m .  Olson s t a t e d  t h a t  a l l  persons 
who handled radium o r  americium wore r i n g  badges. The inspec tor  noted t h a t  t he  
h ighes t  qua r t e r ly  exposure w a s  t h a t  received b m  i n  t h e  f i r s t  qua r t e r  
of 1968; 9.70 r e m .  He noted t h a t  t h e  average f o r  a l l  persons wearing r i n g  
badges w a s  less than 2 remlquarter.  He noted t h a t  the  f i l m  badge se rv ice  w a s  
provided by Radiation Detection Co. 

i n  t he  f i r s t  qua r t e r  of 1968. 

Posting and Label ing 

A l l  areas o r  rooms i n  whJch r ad ioac t ive  material w e r e  used or s tored  were noted 
t o  be posted as requi red  by 10 CFR 20.203(e). 
material during use o r  s to rage ,  which w e r e  seen by the  in spec to r ,  were noted t o  
have been labeled as required by 10 CFR 20.203(f). The in spec to r  noted t h a t  t h e  
t r i t i u m  work areas and t h e  areas i n  which decontamination o r  dismantling of 
equipment were being accomplished were posted as Airborne Radioac t iv i ty  Areas as 
required by 10 CFR 20.203 (a) .  

A l l  conta iners  holding r ad ioac t ive  

I n s t r u c t i o n  of Employees i n  Res t r i c t ed  Areas 

The inspector  hoted t h a t  forms AEC-3 w e r e  posted i n  a t  l e a s t  t en  loca t ions  through- 
out  the  p l an t  a t  such locations t h a t  i t  was q u i t e  un l ike ly  t h a t  a l l  persons who 
work i n  o r  f requent  r e s t r i c t e d  areas could f a i l  t o  observe a copy on t h e i r  way 
t o  or  from t h e i r  p lace  of employment. 

I n  many ins tances  throughout t he  inspec t ion  when Olson o r  Mcgraw informed the  
inspector  of who w a s  accomplishing a task, how it was being accm liahed and 
what i n s t ruc t ions  had been i ssued  regarding h e a l t h  and s a f e t y )  &e inspec tor  
asked i f  the  r e s p o n s i b i l i t y  and the  s p e c i f i c  i n s t r u c t i o n s  w e r e  w r i t t e n  o r  o ra l .  
Their answers ind ica ted  that  very  l i t t l e  a t t e n t i o n  was given t o  w r i t t e n  in s t ruc -  
t i o n  beyond t h a t  which i s  given i n  S.O.P .  27. The in spec to r  informed Olson and 
McGraw of the  va lue ,  t o  t he  h e a l t h  physics s t a f f ,  and t o  t h e  man who handles the  
material, t o  have the  normal and emergency hazards  of each opera t ion  c l e a r l y  de- 
fined. Olson s t a t e d  t h a t  he  understood t h i s  matter and p lans  t o  rewrite H.P. 27 
so that it w i l l  provide more spec i f ic  ins t ruc t ions  re la t ing  t o  the  change i n  
operat ions t h a t  have r ecen t ly  occurred. 
was  needed but  emphasized t h e  va lue  t o  be der ived from w r i t t e n  opera t iona l  s t u d i e s  
of the health physics aspects of each process to  eliminate or control the release 
of waste products and the  spread of contamination. 

The inspec tor  agreed t h a t  t h i s  change 

..,--. .... u.,rr,- .. . . . . . .. . , . .  .. .- , , 1 .. ., 
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79. . Olson s t a t e d  t h a t  t h e  cooperat ion between o p e r a t i o n a l  and h e a l t h  physics personnel 
has  been e x c e l l e n t  s ince  management has requi red  product ion departments t o  obta in  
Health Physics approval before making changes i n  procedures. 

Instrumentat ion 

80. The inspec tor ,  us ing  t h e  l i s t  of instruments shown as I t e m  10 Attachment t o  the  
l i c e n s e e ' s  form AEC-313 da ted  March 28, 1969, inspec ted  o r  inqui red  about each 
instrument l i s t e d .  H e  noted t h a t  t he  l i censee  possessed the  l i s t e d  instruments 
and had i n  add i t ion  2 Ebe r l ine  PAC 1s alpha d e t e c t o r s ,  an NMC Model PC-3A 
windowless p ropor t iona l  counter ,  and a Packard a lpha  spec t rometer ,  400 channels. 
The inspec tor  noted t h a t  c a l i b r a t i o n  and checT-sources  were a v a i l a b l e  f o r  each 
instrument. McGraw s t a t e d  t h a t  the labora tory  count ing equipment was c a l i b r a t e d  
each day before use.  
check source before  use and were r epa i r ed  and c a l i b r a t e d ,  as requi red ,  by Eber l ine .  
He s t a t e d  t h a t  t he  b e t a  gamma survey meters w e r e  checked b e f o r e  use  by a check 
source and c a l i b r a t e d  a g a i n s t  a s m a l l  radium source  each 3 months. 

I 
__.---A. -- 

H e  s t a t e d  t h a t  t he  alpha d e t e c t o r s  were checked aga ins t  a 

81. The inspec tor  noted t h a t  McGraw had on hand 8 pe r sona l  a i r  samplers 5 MSA Monitors 
and 3 Mighty-Mite samplers. 
f r o m 2 1 0  cfh t h r u  a f i l t e r  paper o r  a midget impinger. 
pingers had been designed f o r  entrapment of p a r t i c l e s .  
t h e i r  e f f i c i e n c y  f o r  t r i t i u m  vapor monitoring could be improved by having a 
glassblower a t t a c h  a f r i t t e d  d i s k  1/8" from the  end of t h e  tube.  
he would t r y  t h i s  modification. 
purposes t h a t  t h e  impinger sampler w a s  loo"/, e f f i c i e n t  i n  c o l l e c t i n g  t r i t i u m  
vapor. The in spec to r  noted t h a t  A. M. Valent ine r epor t ed  i n  LA-3916 "An I n v e s t i -  
ga t ion  of a Bubbler Tr i t ium Sampler"Apri1,  1968 t h a t  such a device had a c o l l e c -  
t i o n  e f f i c i e n c y  of : go"/,. 

H e  noted t h a t  t h e  b a t t e r y  opera ted  samplers drew 
H e  noted t h a t  t he  i m -  

H e  informed McGraw t h a t  

McGraw s a i d  
He s t a t e d  t h a t  he  w a s  assuming f o r  p r a c t i c a l  

In spec to r s  Findings 

82. The in spec to r ,  accompanied by Olson and McGraw made a phys ica l  inspec t ion  i n s i d e  
and outs ide  a l l  bu i ld ings  on the  l i c e n s e e ' s  p roper ty .  
t i o n  of f ixed  contamination i n  t h e  following u n r e s t r i c t e d  a r e a s  exceeded the  
l i m i t  e s t ab l i shed  by t h e  l i c e n s e e ' s  S.O.P. 27, t h e  p rov i s ions  of which a r e  bind- 
ing  on him by condi t ions  of both l i c e n s e  number -2 and -7. Paragraph V I I I ,  E of 
S.O.P. 27 s p e c i f i e s  a l i m i t  of 1,000 dpm/100 cm2 f o r  a lpha  e m i t t e r s  and 0.1 
mradlhr a t  I cm from a su r face  contaminated by a b e t a  gamma emitter. 
used an Eber l ine  PAC ls, ser ia l  880 which w a s  c a l i b r a t e d  by HASL on 10/31/68 and 
an Eber l ine  Model 120G c a l i b r a t e d  on 2/1/69. 

H e  noted t h a t  t h e  concentra- 

The in spec to r  
/ 
I 

a. 
b. 

d. 
e. 
f .  
g. 
h. 
i. 

k. 
1. 

C. 

j *  

Outside su r face  of door t o  Radium Vault - 40,000 dpm/100 cm2 
South entranceway t o  Americium Laboratory - 10,000 dpm/l00 cm2 
Loading p la t form ou t s ide  Radium Vault - 6,000 dpm/lOO cm2 
Entranceway and many i t e m s  w i th in  Old House - 2,000 dpm/100 cm2 
Table su r face  i n  A r t  Photo Darkroom - 2,000 dpm/100 cm2 
Bottom of doors i n  Westclox Area - 3,000 dpm/100 cm2 
Seat of chair, Plexiglas. Sawing Room - 2,000 dpm/100 cm2 
Electric outlat,  Scraanins Room - 200#000 dpm/100 cm2 
Table top, P l ex ig l a s  Machine Shop - 30,000 dpm/100 cm2 a l p h a  
Light switch on wall Plexiglaa Machine Shop 15,000 dpm/100 cm2 alpha 
Sart 0% ahe i t ,  PlaxSBlrr  Machine Shop - 2,000 dpm/100 cm2 
18" from rear of kick pres s ,  P l ex ig l a s  Machine Shop 2 mrad/hr beta gamma 

83.  %e inspec tor  de tec ted  a concent ra t ion  of 15,000 dpm/100 cm2 of fixed alpha 
contamination on the f l o o r  of t he  Radium Vault ,  a restrict d area. On t h e  su r face  I of a t a b l e  wi th in  t h i s  room he de tec ted  600,000 dpm/100 c m  
tamination. H e  asked McGraw if any surveys had been made i n  t h i s  bu i ld ing  s ince  ' 

t h e  last inspec t ion .  McGraw s a i d  t h a t  no in spec t ions  had been made i n  t h i s  i n t e r v a l ,  
and t h e  bu i ld ing  had been only t r a n s i e n t l y  occupied by h e a l t h  physics technic ians  
who de l ivered  some radium s h i e l d s  f o r  s torage .  
t he  decontamination of t h i s  bu i ld ing  i n  the  near  f u t u r e .  

t 
5 of f ixed  alpha con- 

I He s t a t e d  t h a t  plans c a l l e d  f o r  
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84.  About 50' t o  the South of t he  Etching Building the  in spec to r  noted a c o l l e c t i o n  

one of t h e  areas  being decontaminated. 
t h i s  deb r i s .  
inspec tor  monitored the  i t e m s  and found d e t e c t a b l e  alpha b e t a  and gamma contamina- 
t i o n  on seve ra l  wooden boards. 
b e t a  and 0.5 mr/hr gamma. 
Building was not  r e s t r i c t e d  by pos t ing  o r  enc losure .  
a technic ian  monitor a l l  t h e  'debr i s  and remove those  p ieces  found t o  be contami- 
nated. 
why i t  had not been surveyed p r i o r  t o  d iscard .  

I of deb r i s  which appeared t o  be she lves  and cab ine t s  t h a t  had been removed from 

The 
H e  asked McGraw what w a s  to become of 

McGraw s t a t e d  t h a t  i t  was t o  be discarded as normal -- r e f u s e ,  

A t  contac t  he de t ec t ed  1,000 cpm a lpha ,  4 mrad/hr 
He noted t h a t  t he  a rea  t o  t h e  rear of t he  Etching 

McGraw s t a t e d  t h a t  he would haxe 

He a l s o  s t a t e d  t h a t  he  would d i scove rwho  had d iscarded  t h e  d e b r i s  and 

Inspec t ion  of License Number GL-253 Program 

85. This  program w a s  inspec ted  by v e r i f i c a t i o n  of each l i c e n s e  cond i t ion  as follows; 

a.  Condition 10 - The inspec to r  examined U. S .  Radium B u l l e t i n  Number 100.12 
which Olson s t a t e d  was d i s t r i b u t e d  wi th  each I s o l i t e  Photometer Model 
1016. He noted t h a t  t h e  B u l l e t i n  m e t  t h e  requirements of Condit ion 10. 

b ,  Condition 11 - The inspec to r  examined a Photometer and a sce r t a ined  t h a t  
each l a b e l  requi red  by t h i s  condi t ion  w a s  a f f i x e d  t o  t h e  device  as requi red .  

c. Condition 12 - The inspec to r  examined copies  of r e p o r t s  submitted by t h e  
Licensee t o  DML s i n c e  t h e  da t e  of issuance of t h e  l i c e n s e  (August 29, 1966). 
He noted t h a t  18 devices  have been shipped, t o  persons gene ra l ly  l icensed  
under 10 CFR 31.5, s i n c e  t h e  da t e  of issuance. H e  noted t h a t  t h e  qua r t e r ly  
r e p o r t s  were submitted wi th  30 days a f t e r  t h e  end of each ca lendar  qua r t e r  
and t h a t  they  conta ined  t h e  requi red  information. 

d. Condition 13 - The inspec to r  discussed t h e  p rov i s ions  of each paragraph of 
t he  l i c e n s e e ' s  a p p l i c a t i o n  dated August 8, 1966. H e  noted t h a t  t he  l i censee  
maintained l e a k t e s t  records  f o r  each device t h a t  had been manufactured. 
H e  noted t h a t  no device  showed removable contaminat ion i n  excess of 0.005 
uCi. Olson s t a t e d  t h a t  a l l  t h e  s p e c i f i c a t i o n  of the letter w e r e  followed 
i n  the  assembly and test of t he  devices.  

e. License Condition 14 - Olson s t a t e d  t h a t  each device  contained no t  more 
than 3 m i l l i c u r i e s  of Carbon 14 i n  the  form of U. S. Radium Corporat ion 
Model LAB 706-1 sea l ed  sources. 

Discussion with Management 

86. The following persons w e r e  p resent  during the  d i scuss ion  w i t h  management: 
Umstead, Olson, Wallhausen,McGraw, MacDonald, and fou r  Department Managers 
(D. Cole, R. Raff ,  R. VanEpps and F. Fre i sch)  

87. The inspec tor  informed M r .  Umstead t h a t  he had compiled a l is t  of i t e m s  which had 
been discussed a t  l ength  w i t h  Olson, McGraw and Wallhausen. H e  s t a t e d  t h a t  t he  
i t e m s  w e r e  divided i n t o  two ca tegor i e s :  those t h a t  would probably appear a s  c i t a -  
t i o n s  from HQ and those which, though worthy of d i scuss ion ,  probably would not. 
appear as c i ta t ions.  
of noncompliance l i s t e d  i n  thLs r e p o r t .  H e  d e t a i l e d  t h e  f ind ings  which subs t an t i a t ed  
each i t e m .  He ksked M r .  Umstead what a c t i o n  would be taken t o  c o r r e c t  these  matters. 

The in spec to r  then r e l a t e d  t h e  s p e c i f i c a t i o n s  of each item 

88. Umstead acknowledged t h e  items-o.f_. nonco-mpliance and s t a t e d  t h a t  a c t i o n  would be 
taken-Trect each i t e m .  
aream and i n  the  r e s t r i c t e d  areas t h a t  were seldom occupied would be increased 
and these area6 w o u l d  be decontaminated. He s t a t e d  t h a t  t he  contaminated w a s t e  
would be resloved from in back of the Etching Building and t h a t  f i x t u r e s  and equip- 
ment t o  be discarded would be more carefully monitored. 
t o  the u n r e s t r i c t e d  areas; t h e  preplanning of decontamination operations, and the 
bioassay folluw-up on exposed personnel, he s t a t e d  t h a t  c o r r e c t i v e  a c t i o n  would 
be taken when these  matters had been discussed a t  length  w i t h  h i s  s t a f f .  
ca ted  t h a t  t h i s  d i scuss ion  would be he ld  during t h e  fo l lowing  week. 

_I --- He s t a t e d  t h e  frequency of surveys i n  the  u n r e s t r i c t e d  

With regard to the effluent 

He i n d i -  
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89. In  add i t ion  t o  t h e  i t e m s  of noncompliance i d e n t i f i e d  i n  t h i s  r e p o r t  t he  inspec tor  
. a l s o  included the  fol lowing c i t a t i o n  as one t h a t  would probably be made aga ins t  

License Number 37-30-2: 

- Contrary t o  t h e  requirements of your Standard Operating Procedure 27,- 
, w a s  no t  removed from r i s k  of exposure t o  ion iz ing  r a d i a t i o n ,  when it w a s  known 
\ t h a t  the  concent ra t ion  of americium 241 i n  h i s  u r i n e ,  as shown by 24 ur ina lyses  

s ince  January 1968, exceeded your e s t a b l i s h e d  to l e rence  level of 0.9 dpm/24 ‘ hour sample. - 
90. I n  h i s  response t o  the  in spec to r ’ s  quest ion concerning what a c t i o n  would be taken 

t o  co r rec t  t h i s  i t e m  M r .  Umstead grouped t h e  i t e m  w i th  those  which w e r e  t o  be 
I n e  resolved i n  h i s  s t a f f  meeting. 6 .cs -p- . 

91. On June 16, 1969 t h e  in spec to r  informed M r .  So te lephone of t h e  i t e m s  
of noncompliance contained i n  t h i s  r epor t .  M r .  Sorenson s t a t e d  t h a t  he had pre- 
viously discussed t h e s e  i t e m s  w i t h  Umstead. 
items as  being v a l i d  and t h a t  he  would personal ly  check t o  i n s u r e  t h a t  Umstead 
had taken t h e  c o r r e c t i v e  a c t i o n  which had been agreed upon. 

H e  s t a t e d  t h a t  he  acknowledged t h e  

! 
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Wted States Fiadbn Corporation, B L m b u r g ,  Pennsylvania - The li- 
censee is currently processing only tritium products but is still 
engaged in extensive decontamination and dismantling of facilities 
in which other byproduct material had been handled. The inspection 
revealed that although the quantities of airborne effluent have de- 
creased since the last inspection, the licensee has not yet obtained 
a valid measure of these concentrations in the unrestricted areas. 
The dismantling of the americium-radium ductwork was poorly planned 
and resulted in the exposure of seven employees to excessive airborne 
concentrations. The actual intake by the employees was decreased 
by the use of respirators (the licensee does not have respiratory 
approval). 
ation of their exposure for  21 days but the findings of this data 
indicated that the intakes were not significant. 
items of noncompliance were either uncorrected or recurring items 
which had been previously reported. Mankgemnt acknowledged the items 
of noncompliance and indicated that corrective action would be taken. 

The licensee did not obtain bioassay data for an evalu- 

Several of the 


